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3 HaujoHanbHwnin ctaHgapT Bignosigae Eurocode 3. Design of stedl structures - Part 1-1. Generd rules and rules for
buildings (Eepokoa 3. MNMpoekTyBaHHsI cTanesux KOHCTPYKUii. YactvHa 1-1. 3aransHi npasuna i npasuna and cnopyn) 3
TexHivHoto nonpaskoto EN 1993-1-1:2005/A C:2009.

CryniHb BignosigHocTi - igeHTudHui (IDT)

[Mepexnan 3 aHrnincLKol Moeu (en)

Llen cranpgapT BuaaHo 3 gossony CEN

4 YBEAEHO BINEPLWE

Mpaeo BracHOCTi Ha Lieil AOKYMEHT HanexuTb aepasi.
Lleih BOKYMEHT He MOXe GyTH NOBHICTIO YM YacTKOBO BiATBOPEHNIA,
TUPaXKOBaHUN i po3noBcomMKeHNI K odhiLiiiiHe BUgaHHA ©es Jo3BOITy
MiHicrepcrBa perioHanbLHOro po3BUTKY Ta byaiBHULTBA Y KpaiHu

Odhi uinHu BUOABELL HOPMATUBHIX JOKYMEHTIB
y ranysi 6ygiBHULTBA | NPOMUCIIOBOCTI Oy BerbHMX Marepianis
MinperioHByay Y kpaiiu
HepxaeHe nignpuemcreo Y K papxoyaiHdopm



HALUIOHANBLHUX BCTYN

Llen cranpgapt € ToToXXHUM nepexnaoom Eurocode 3. Design of stedl structures - Part 1-1. Generd rules and rules
for buildings (€spokoa 3. NpoekTyBaHHSA CTaneBnx KOHCTPYKLin. YactmHa 1-1. 3araneHi npaeuna i npaewna ansa cnopya)
3 TexHivHoo nonpaskoo EN 1993-1-1:2005/A C:2009.

OokymeHT (EN 1993-1-1:2005) nigrotosneHo TexHiunum komitetom CEN/TC 250, cekperapiaroMm sKOro Kepye
BSI.

[lo HauioHanbHOr o CTaH4apTy [ONyYEHO aHr NIOMOBHWUIA TEKCT.

Ha teputopii YKpaiHu aK HauioHanbHuA cTaHgapT gie nisa koroHka Tekcry ACTY-H B EN 1993-1-1:2010
Eurocode 3. Design of steel structures - Part 1-1. General rules and rules for buildings (€spokon 3. IpoekTyBaHHs
crTanesux KOHCTpyKLin. YactuHa 1-1. 3aransHi npasunai npasuvnia ors cnopya), BUKaaeHa YKpaiHCbKOH MOBOID.

BignogigHo oo [BH A.1.1-1-2009 "Cucrema craHfapT3ali’ Ta HopMyBaHHS B 6y 4iBHULTBI. OCHOBHI NOMoXeHHsT"
Lei CTaHaapT BiAHOCUTECA A0 kommriekcy B.2.6 "KoHcTpykuil 6yauHkie i cnopyd'.

CTaHgapT MiCTUTb BUMOT W, SKi Bi ANOBI Jat0Th YUHHOMY 3aKOHOLABCTBY Y KpaiHu.

HaykoBo-TexHiuHa oOpraHisaliisn, BignosiganbHa 3a uet cranagpT - TOB "YKpaiHCokniA iHCTWTYT CTanesux
KOHCTpyKUin im. B.M. LLlnmaHoBcbKOro".

[lo cTaHOapTy BHECEHO TaKi peaaKLLifHi 3aMiHu:

- croea " Liei Mi>kHapoaHWMiA CTaHaapT” 3aMiHEHO Ha "Lie cTaHaapT";

- CTPYKTYPHI enemeHT ctaHaapTy: "Obknganuka’, "lMNepeamosa”, "HaujoHanbHui BCTyn", "BMU3HaUEHHS NOHATE" -
ochopMIieHo 3riHO 3 BUMOT amMn Halli OHarbHOI CTaHaapTM3alii Y kpaiy;

- 3 "Mepeamosun o EN 1993-1-1" y uen "HauioHansHuin BCTyn" B3ATO Te, LLO 0e3rnocepeHbo CTOCYETHCA LbOro
CTaHOapTy;

- HaLlioHanbHWA [0BI OKOBUIA [0OATOK HaBEOEHO SIK HAaCTaHOBY f1A KOPUCTYBaIIB.

Mepenik HauioHanbHKUX ctaHaapTie Y kpainu (OCTY), igeHtnunnx MC, nocunaHHs Ha siki € B EN 1993-1-1:2005,
HaBeieHo B aoaarky HA.

Konii MC, He npuiHATKX SK HaliOHanbHi CTaHgapTu, Ha Ski € nocunaHHa EN 1993-1-1:2005, MmoxxHa oTpumary B
["orosHOMY doHAI HopMaTyBHKMX AokymeHTis [N "YkpHOHLL".

TexnivyHa nonpaeka EN 1993-1-1:2005/AC:2009 oo EN 1993-1-1:2005 nogaHa B kiHui ACTY-H B EN 1993-1-
1:2010.



BCTYN

Llen OOKYMEHT (EN 1993-1-1:2005),
nigrorosrieHnt Texdivnum komitetom CEN/TC 250
"By iBesbHi E€spokoan”, cekperapiar  sKoro
nigrpumyeTtecs BSI.

Lisomy esponecekoMy cTaHapTy Byae HanaHun
CTaryc HauioHarbHOro 3 nybrikalieo igeHTUYHOro
TexcTy abo cxBaneHHsM He nisHilwe rvcrongaa 2005
POKY i NMpU cKacyBaHHI KOHAIKTYOUMX HaliOHarbHNX
CTaHAapTIB He nisHiwe BepesHa 2010 poky.

OaHunin - eBponeicbkuid  cTaHOapT 3aviHioe ENV
1993-1-1.

BignogigHo 0o npaBun BHYTPILLHBEOMO PO3NOPSAOKY
CEN/CENELEC HaLli OHarbHI opraHu 3i
CTaHOapTu3alii Takux KpaiH 3060B's3aHi  npurmarn
Luei eBponeicbkuidi  crtaHaspT. ABCTpis, berbrig,
Bermka Bputadis, Mpeuis, [anis, lcnangis, lcnauis,
lpraHgis, ITania, Tokcembypr, Manbta, HigepnaHow,
HimewumHa, Hopeeris, [Noptyrania, ®iHnaHgis,
®paHuis, Yecoka Pecnybnika, LU Bewis Ta LU Befiuapis.

FOREWORD

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technicad Committee CEN/TC 250 "Structural
Eurocodes", the secretariat of which isheld by BSI.

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

This European Standard supersedes ENV 1993-1-1.

According to the CEN/CENELEC Interna
Regulations, the nationa 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.



HAUIOHANBHUWU CTAHOAPT YKPATHU

€BPOKO[ 3. MPOEKTY BAHHA CTANEBUX KOHCTPYKLIN
YACTUHA 1-1. 3ATAllbHI MPABUJIA | TPABUJIA OiA CNOPY [

EBPOKO[ 3. NMPOEKTUPOBAHUE CTAJIbHbIX KOHCTF’YKLJ,VIV[
YACTb 1-1. OBLWME NMPABUNA U TIPABUNA O11A COOPY XEHUN

EUROCODE 3. DESIGN OF STEEL STRUCTURES
PART 1-1. GENERAL RULESAND RULES FOR BUILDINGS

OCHOBU NPOIrPAMU EBPOKOLY

Y 1975 poui Kowmicis €Bponencbkoi CrifisHOTU
BUpILLMAMA posnodary nporpamy iy ranysi
GynisHMUTBaA Ha nigcTaei crarti 95 goroeopy. Metoto
nporpamu Oyrio YCyHEHHA TEXHIYHMX nepewlkon, arns
TOPriBni Ta ysromKeHHs TEXHIYHUX YMOB.

Y pamkax uiei nporpamn gin Kowicis B3sina Ha cebe
iHiUiaTMBy  BCTaGHOBUTM  CUCTEMY  Y3rODKEHUX
TEXHIYHUX NpaBun Ona NpoekTyBaHHA OyaiBers |
crnopyd, SKi Ha nepwin cragii marmm  cryryeatm

arbTEPHaTNBOIO  YiHHAM  HaljioHarnbHVM  NipaBuiiam
JepXaB-UreHiB, a 3peLUTo Marm 3amMiHUTK iX.
Ynpoooex  n'arHaousaty  pokie  Komicia  3a

JOrNoMOrot  pobodoro KOMITETY, [0 CKMgay $KOro
BXOOMIMM  MPEOCTaBHUKM  [JepKaB-yfieHiB,  Bena
po3pobKy nporpavu €BpoKOAiB, SKa npussena Oo
ny6nikai KOMIIEXTY nepLoro MOKOIM HHA
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Y 1989 poui Kowmicis Ta gepkaeu-ynedn EU
(Esponeiicekoi  cninbHoTH) Ta EFTA  (Eponencekol
acoujauii BinbHOI TOpriBni) Ha OCHOBI yro;:l,m1 MiX
Komicieto Ta CEN (EBponencbkum KOMITETOM  3i
CTaHfapTv3saUil) BUPILLIMIM Nepedarn nigroToBKy Ta
nybnikauyito €spokogie CEN 3a ponomorow cepii
MaHOariB, WO B pesyrnbrari Hagano © €spokogam y
ManbyTHBEOMY CTaTyCy €BPOMEACHKOro  CTaHdapTy
(EN).

1
Yrona mixk Komiciero €BponenceKoi crinbHOTK Ta
€sponencekuMm KomiTeTom 3i craHgapTusauii (CEN)

woao pobotu Han €BpoKodamMM AN NPOEKTYBaHHSA
Gyaieens i cnopyn (CONSTRUCT 89/019).

YunHun Big 2013-07-01

BACKGROUND OF THE EUROCODE
PROGRAMME

In 1975, the Commission of the FEuropean
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

agreement1 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 al the Council's

1

Agreement between the Commission of the
European Communities and the European Committee

for Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).



Lle noe'sisye €spokoan 3 nornoxeHHsmu [upekTns
Paon i piwedb Komicii WOO0  €BPONEACHKNX
craHaapTis (TobTo OupexkTnen Paoy 89/106/EEC wono
OynisernsHux Bupobis - CPD - ta [Oupextus Pau
93/37/EEC, 92/50/EEC Ta 89/440/EEC BigHOCHO
cycnifnbHUX  pobiT Ta nocryr | eKBiBaneHTHUX
avpextve EFTA, 3anodyarkosBaHux LwWo6 [onomorTu
3aCHYBaHHIO BHYTPILLIHBOIO PUHKY).

CrpykTypHa nporpama €BpOKOL4IB  BKIHOYaE
CTaHAapTH, SIKi B OCHOBHOMY CKJI8[aloThCst 3 AEKiNTbKOX
YacTUH:

EN 1990 ¢€spokog: OcHosu
KOHCTPYKLiN

EN 1991 €spokon 1: [iT Ha KOHCTPYK LT

EN 1992 €spokon 2. [NpoekTyBaHHS BETOHHMX
KOHCTPYKLi#A

EN 1993 €spokon 3: [MpoexkTyBaHHS CTanesux
KOHCTPYKLi#A

MPOEKTYBaHHS

EN 1994  €ppokog 4 MpoexTyBaHHs
cTanesani 306eTOHHNX KOHCTPYKLin

EN 1995 Capokopg 5. lNMpoekTyBaHHsA Aepes'aHnX
KOHCTPYKLii

EN 1996 €spokon 6: [lMpoexTyBaHHS Kam'sHUX
KOHCTPYKLii

EN 1997 €Bpokoa 7: I eoTexHiuHe NPOeKTYBaHHS

EN 1998  €Eppokog  8: [MpoexTyBaHHS
CENCMOCTIAKUX KOHCTPYKUA

EN 1999 €spokopn 9: NpoekTyBaHHA aromiHieBUX
KOHCTPYKLiA.

CraHpapTtv €8pOKOLiB BU3HaIOTh BiJNOBIAanbHICTh
PerynsaTOpHUX OpraHiB [epKaB-ureHiB Ta 3axuULLaiTb
IX MpaBO Ha MNPU3HaHeHHA BErMYMH, SKi NoB'A3aHi 3
PEryrnioBaHHAM MMuUTaHb 6esrnekn Ha HauiOHarbHOMY
piBHI TaMm, e BOHW Bi pi3HATLCA.,

Directives and/or Commission's Decisions dedling
with European standards (e.g. the Council Directive
89/106/EEC on construction products - CPD - and
Council Directives 93/37/EEC, 92/50/EEC and
89/440/EEC on public works and services and
equivdent 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 stedl structures

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



CTATYC TA COEPA 3ACTOCYBAHHA
€BPOKO[IB

Depxasn-unedn EU ta EFTA Bu3HaoTh, WO
€BpoKOAM Lil0Tb FK E€TaNOHHI JOKYMEHTWU [na Takux
Liinen:

- 8K 3acib pgoBeneHHst BigrosigHocTi Byaigers i
criopys, ocHosHuM  Bumoram  [upektveBu  Paou
89/106/EEC, 30Kkpema oOcHOBHI BuMO3i Net -
MexaHivuHa CTiikicTb Ta CTabifbHICTh | OCHOBHIN
BumMO3i N2 - MNoxexHa Besnexa;

- SK OCHOBa NS YKMNadaHHS KOHTPaKTiB ans
Gynisers i COpYA Ta NOB'SI3aHUX 13 HAMMN | HXEHEPHIX
nocnyr;

- SIK OCHOBA [/151 CKIIgaHHs Y3r OpKEHNX TEXHIYHUX
cneundikauin ana GygisenbHux Bupobis (ENs Ta
ETAS).

€BpOKOAN,  OCKiNMbKM  BOHM  BesnocepeaHbo
BigHocATbCA [0 OyaiBenbHux pobiT, MaloTb NPSMUN
3B'A30K i3 TryMaqHUMM g:r,OKy|v|ernauvu/|2 po3giny 12
CPD, HessakalouM Ta Te, WO BOHW MalOTb pi3HYy

npupoay 3 rapMOHI30BaHUMW CTaHOapTaMu Ha
szpo6m3.

Taknm 4mHOM, TEXHIYHI acnekTu, sKi noB'a3aHi i3
€spokonamm Ars Bygisens i Cropyz, NOBUHHI B NMOBHIN
Mipi ByTV posrrsHyTi TexHidHuMu komiteramm CEN
Talum poboummm rpynamu EOTA, ski po3pobrsioTb
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MOBHOI CYMICHOCTI  TeXHiYHMX crneuudikauin 3
€BpoKonamu.
2

Bignoeigro go or. 3.3 CPD ocHoHi BumMoru (ER)
HabyayTb YiTKOT opMy Y THYMaHHMX JOKYMEHTaX [
CTBOpEHHS HeoBXiAgHMX 3B'S3KIB MK OCHOBHMMM
Bumoravim Ta MaHgaravim hEN | ETA.

3
BignosigHo po 12 CPD  TrniymaqHi  OOKYMEHTH

MaloTb:

a) Hagatn YiTKy dopmy OCHOBHWMM  BMMOTaM,
Y3roovBLLIM  TEPMIHOMOrIKD  Ta TeXHiYHI  3acaoy, |
BKasaBLLIM Kracu abo piBHI Orist KOKHOI BUMOTY, Je Lie
HeobXiAHO;

b) Bkasaru meroam 3icTaBreHHs UMX KraciB abo
piBHIB BMMOr i3 TEXHIYHUMMX YMOBaMW, HanpuKnam,
METO4aMiA  PO3PaxyHKY Ta MepeBipKW, TexHiYHWMA
rpaBuiaMu NMPOEKTYBaHHSA TOLLO;

C) CryryBaru pexoMmeHOauiero Ors BrpOBamKeHHSs
Y3rQMKEeHNX  CTaHOapTiB  Ta  HacTaHoB s
EBPONENCHKOr0 TEXHIYHOMO YXBareHHS.

€Bpokomm heKTUYHO BigirpaloTe NogibHy porb y
cdepi ER 1 tavactnHi ER 2.

CraHpepTv €BpoKoaiB HaoaTh 3aransHi npasuna
MPOEKTYBaHHA ANA MPaKTUYHOrO BUKOPUCTaHHA BCiX
KOHCTPYKLIN Ta IX KOMIMOHEHTIB SK TpaauLliAHOTr O, TaK
i IHHOBaUiHOrO XapakTepy. YHikaneHi dopmu
KOHCTPYKLIT 44 YMOBY MPOEKTYBaHHSA CMELianbHO He
OXOMNJMOKOTHCH, | B TAKMUX BUNGOKaxX NPOEKTYBAbHUKY
noTpibeH [oAaTKoBUIA eKCrepTHUIA PO3rIisia,

STATUS AND FIELD OF APPLICATION OF
EUROCODES

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

- as a means to prove compliance of building and
civil engineering works with the essential requirements
of Council Directive 89/106/EEC, particularly
Essential Requirement Ne1 - Mechanical resistance and
stability - and Essential Requirement N2 - 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, athough they are

of a different nature from harmonised product
standards®.

Therefore, technica aspects arising from the
Eurocodes work need to be adequately considered by
CEN Technical Committees and/or EOTA Working
Groups working on product standards with a view to
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specifications with the Euroco- des.

2

According to Art. 3.3 of the CPD, the essentid
requirements (ERs) shal be given concrete form in
interpretative  documents for the creation of the
necessary links between the essential requirements and
the mandates for harmonized ENs and ETAGSETAs.

3
According to Art. 12 of the CPD the interpretative

aarate Pl s o 1 N

UUL;U! I o ol il | .

a) give concrete form to the essentia requirements
by harmonizing the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;

b) indicate methods of correlating these classes or
levels of requirement with the technical specifications
e.g. methods of calculation and of proof, technical rules
for project design, efc,;

C) serve as a reference for the establishment of
harmonized standards and guiddlines for European
technical approvals.

The Eurocodes, de facto, play a similar role in the
field of the ER 1 and apart 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. Unusua forms of
construction or design conditions are not specificaly
covered and additional expert consideration will be
required by the designer in such cases.



HALIIOHATIIbHI CTAHOAPTH, LIO
BMPOBAIKYOTh EBPOKOAU

HaujoHaneHi  CTaHgapTy, WO BNPOB3MKYIOTH
€BpOKOOM, MaOTb MiCTUTM TMOBHUI TEKCT €BpoKOay
(Bkrrovaoum BCi  popartku), onybrikosaHui CEN,
AKOMY MOXYTb NnepenyBarit Haui OHalNbHUA TUTYITBHAA
pKylWl Ta HauioHarbHa nepeaMoBa, a  TakoX
HaLli OHarnbHWA 10AaTOK.

HauioHansHu Jalelarzifole Mae BKIOHaTu
iHCpopMaLLito  TirbKu BIOHOCHO TUX MapaMeTpiB, sKi

3amnmes BIiOKpUTMMKM B €Bpokodax  and
HalioHanbHore  Bubopy, BIOOMI  AK  HauiCHanbHO
BU3HaHEHI MapameTpy [Ond  BUKOPUCTaHHS  Mpu
npoexTyBaHHi OyaiBernb Ta crnopyn | BUKOHaHHI

IHKEHEPHNX  POBIT  LMBINBHOIO  MPUSHaYEHHsT Y
KOHKPETHI KpaiHi, a cave:

- 3HadeHHA Ta/abo Kracu, sKWo B E€Bpokodi €
ansTepHaTnBy;

- 3HaYEHHS! Orist X BUKOPUCTaHHS, SIKLLIO B €BPOKOL
HaBeOEeHO MLLIE NO3HaKY;

- cneumddyHi  OaHi, XapakTepHi  ans  KpaiHu
(reorpadiyHi, KniMarMyHi TOLWO), Hanpwiknad, Kapta
CHITY;

- rpouenypa, sika BUKOPUCTOBYETLCSH, $KLIO B

€BpoKoal HaBOOATLCS anbTEpHaTVBHI NpoLenypy.

Moe TakoX MiCTUTU:

- PpilUEHHs LWOoOO  3aCTOCYBaHHA  [10BiOKOBUX
nonarkie;

- NOCUNaHHs Ha JofarkoBy iHdopMmalio, sika He
CynepesnTb HOPMATUBHUM BUMOraM i fionomarae npu
KOpUCTYBaHHI €BpoKOoaamMu.

NATIONAL STANDARDSIMPLEMENTING
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 Nationd
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 aternatives 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. show map;

- the procedure to be used where dternalive
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'A3KU MIXX EBPOKOOAMU TA
FTAPMOHI30OBAHUMW TEXHIYHUMU
CNEUNDIKALLIAMMU (ENsTa ETAS) OJ1A
BUPOBIB

HeobxigHa y3romKeHiCTb MiXK  rapMOHi30BaHUMM
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TeXHIMHAMYM  Chieudd Kadli svin
BUpPOBIB Ta TeXHiYHMMK Npasuiiamn ans Byaiserb |
cnopy,q“. Kpim TOro, nosHa iHdopMmalis, ska
CynpoBomKye MapkyBaHHA CE GyaiBernbHnx BupobiB i
MaE BiJHOLWEHHA 00 EBPOKOMAIB, MNOBUHHAa 4iTKO
3a3Haqary, sKi - HauioHanbHO BU3HaqeHi napameTpu
Byrm B34TI [0 yBaru.

4

Ou. c1. 3.3 1212 CPD, aTakoxk 4.2, 4.3.1,4.3.2 1a
5.2 1D Ne1

LINKS BETWEEN EUROCODES AND
HARMONISED TECHNICAL SPECIFICATIONS
(ENsAND ETAs) FOR PRODUCTS

There is a need for consistency between the
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products and the technical rules for works".
Furthermore, dl 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.
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4

See Art.3.3 and Art.12 of the CPD, as well as 4.2,
4.3.1,4.3.2 and 5.2 of D Net.



OOOATKOBA IH®OPMALUIA LLOAO EN 1993-1-1

EN 1993 npusHadeHun  gns CyMIiCHOro
BUKOpUCTaHHA 3 €spokogamm EN 1990 - OcHosu
npoexkTyBaHHs, EN 1991 - HaBaHTaKeHH:A Ta Br/mBK
Ha Oypisni i cnopyam Tta EN 1992 - EN 1999 vy
YaCTUHaX, WO CTOCYHOTBECA CTaNeBNX KOHCTPYKLIN Yum
X erneMeHTiB.

EN 1993-1 € nepLuoto 3 LWeCTn YaCTuH [OKYMeHTa
EN 1993 - lNpoexTyBaHHA CTarneBux KOHCTPYKUin. Y
HBOMY BUIKIgAeHi 3ararbHi npaBuria npoeKTyBaHHS, siKi
MOBUHHI BUKOPUCTOBYBATUCSH 3 iHLLUMMK YacTuHamm EN
1993-2 - EN 1993-6.

EN 1993-1 Bkmouae 12 nigvactuvid Big EN 1993-1-1
oo EN 1993-1-12, w0 pernameHTyioTb KOHKPETHI
CTanesi eneMeHTW, TpaHu4Hi CTaHuM abo  Tunu
KOHCTPYKUi. BiH MOXe TakOX 3acTOCoByBaTuCs L7
NPOEKTHUX BUMNaKiB, He nepeadaqeHnx €Bpokosamm
(HWi  KOHCTPYKUiT, iHWI  HaBaHTa&KEHHs], iHLUi
marepiarm), i TUM CaMuM CIyryBat MOCUIKOBUM
HOPMaTUBHUM JOKYMEHTOM [ff HWUX TEXHIYHKX
komiTeriB opraHizauii CEN 3 nuTaHb OygiBHULTBA.

EN 1993-1 npusHadeHnin 4rsi BAKOPUCTaHHS:

- KOMiTETaMM 3 MIArOTOBKM  PerfiaMeHTHUX
JOKYMEHTIB i3 MpOeKTYBaHH§, CTaHdapTiB  Ha
BUKOHaHHSA pobiT Ta BUnpobyBaHb;

- 3aMOBHMKaMK (Hanpukrad, Ans doopMyrtoBaHHS
creumdiyHnX BUMOT);

- NPOEKTYBAIbHUKAMIM Ta KOHCTPYKTOPaMy;

- BiANOBI AHUMW OEPKaBHMMM OPraHaMu.

PexomeHpgoBaHi  YWCIOBI  3HaYEHHS1  4acTKOBMX
KoeddLieHTIB  HaOiHOCTI  Ta IHWKWX napaveTpis
Gesnekn  BuOpaHi  Takumy, W6  3abesneunTyn
MPUAHATHWIA piBeHb HadiHOCTI. BOHW BCTaHOBIEH! $IK
repeaymoBi, WO Npu NpoBeadeHHi pobiT rapaHTyloTh
HarneXXHU piBeHb BUKOHaHHS Ta KOHTPOITHO AKOCTI.

ADDITIONAL INFORMATION SPECIFICTO
EN 1993-1-1

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 Stedl Structures. It gives generic design rules
to be used with the other parts EN 1993-2 to EN 1993-
6.

EN 1993-1 comprises twelve 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 isintended for use by:

- committees drafting design related product, testing
and execution standards;

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

- designers and constructors;

- relevant authorities.

Numerical values for partia 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.



HAUIOHANBHWUA OOOATOK [0 EN 1993-1-1

Lle craHOgpT Hange 3HaveHHs 3 MOCUMIaHHSM Ha
NpUMITKK, Y  TUX  BUM3OKax KoM MOXHa
BUKOPUCTOBYBATI HaLlioHarbHW Bubip. Taknm YnHOM,
HauioHarbHUW CcTaHaapT, skun Bnposamkye EN 1993-
1-1, noBMHEH MaTu HauiOHarNbHWM [00aToK, SKWUK
BKIMOYaB OW yCi HaLiOHarbHO BU3HaHeHi napameTpu,
LLO BUKOPUCTOBYIOTHECH MPU MPOEKTYBaHHI CTanesux
KOHCTPYKLin, siki OyayTs nobyaosaHi y BignosiaHin
KpaiHi.

HauioHarneHnin Bubip nossonequn y EN 1993-1-1 B
HaCTYMHUX MyHKTax:

-2.3.1(1)

-6.3.2.3(2)
-6.3.2.4(1)B
-6.3.2.4(2)B

13ATAllbHI NMONOXEHHA
1.1 Cdpepa 3acrocyBaHHs

1.1.1 Cqbepa 3acmocysaHHs1 €gpokody 3

(1) ©Bpoko 3 3aCTOCOBYETLCH 15 NPOEKTYBaHHS
cTanesux KOHCTPyKUin ByaiBenb i cnopyd UMBIiNbHOr O
npuaHadedHa. Bid Bianoeifae npyHUMNaM | TEXHIYHUM
BUMOIam o0 Besnexn Ta excrinyaradii KOHCTPYKLin,
OCHOBaM X MPOEKTYBaHHA | NEPEBIPHOr0 PO3paxyHkKy,
HaeeneHum y EN 1990 - OcHoBW MpPOEKTYBaHHA
KOHCTPYKL .

(2) €©Bpokog 3 OXOMMOE fMLIE BUMOTM LLOAO

Hecy4oi 3[arHOCTi, eKcnryarauiHol  npuaaTHOCTI,
[IOBroBiYHOCTI Ta BOrHECTIAKOCTI craneBmx
KOHCTPYKUiA.  IHWI  BUMOrK, WO  CTOCYHTHLCH,
HanpuKriag, Tenno-  abo  3BYKOI 305U’ He
pO3I NS0 THCS.

(3) €epokog 3 npusHaveHWA Ars 3aCTOCYBaHHS
CiNbHO 3 TAKUMM HOPMAaTUBHUMU [OKYMEHTaMMU:

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 al Nationdly
Determined Parameters to be used for the design of
steel structures to be constructed in the relevant
country.

Nationa choice is dlowed in EN 1993-1-1 through
the following clauses:
-2.3.1(1)

1 GENERAL

1.1 Scope
1.1.1 Scope of Eurocode 3

(1) Eurocode 3 applies to the design of buildings

and civil engineering works in steel. It complies with
the principles and requirements for the safety and
serviceability of structures, the basis of their design and
verification that are given in EN 1990 - Basis of

structural design.

(2) Eurocode 3 is concerned only with requirements
for resistance, serviceability, durability 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 OcHoBv NpoekTyBaHHSA KOHCTPYKL1;

- EN 1991 HaBaHTaXeHHs1 Ha KOHCTPYKLIT;

- EN, ETAG i ETA Ha OyaiBernbHi BMpobu, Lo
BiQHOCATBCS O CTarneBnx KOHCTPYKLI1;

- EN 1090 BurotoBrieHHs1 cTanesmx KOHCTPYKLN.
TexHi4vHi BUMoOry;

- EN 1992 - EN 1999 y yactuHax, siKi CToCyroThCS
CTarneBuX KOHCTPYKLi abo 1X ereMeHTiB.

(4) €spokoa 3 nogjineHo Ha Taki YaCTUHW:

- EN 1993-1 NpoexTyBaHHSA cTanesnx KOHCTPYKLiN.
OcHoBHI NonoXeHHs. 3aranbHi Npasunai npasuna ans
cnopyn

- EN 1993-2 NMpoexTyBaHHSA cTanesnx KOHCTPYKLiN.
Crarnesi moctu

- EN 1993-3 NpoexTyBaHHA CTanesnx KOHCTPYKLi .
Bawmi, Wwormm i BUTsoKHI Tpyoum

- EN 1993-4 NMpoexTyBaHHA CTanesnx KOHCTPYKLi .
Curiocu, pesepyapy i Tpybonposoau

- EN 1993-5 NMpoexTyBaHHSA cTanesnx KOHCTPYKLiN.
Mani

- EN 1993-6 NpoexTyBaHHA CTanesnx KOHCTPYKLi .
[MigKpaHoBi KOHCTPYKLUI T

(5) Mpu BukopuctaHHi EN 1993-2 - EN 1993-6
HeoOXiaHO BpaxoByBaTn 3ararneHi npaBsusa,
BcTaHoBreHi B EN 1993-1. lNpasuna, HaeseoeHi B EN
1993-2 - EN 1993-6, [ONOBHIOKOTL 3ararnbHi Npasusia,
BCTaHoBMeHi B EN 1993-1.

(6) EN 1993-1 "OcHOoBHi NOMNoXeHHs. 3ararbHi
npaBusia Ta npasunia ans cnopya’ BKIo4ae:

- EN 1993-1-1 TlpoekTyBaHHSI  CTarneBux
KOHCTPYKUiN. 3aranbHi npaBuna Ta npasuna s
cnopyn

- EN 1993-1-2 TlpoekTyBaHHS  CTarneBux
KOHCTPYKLIW. [MpoeKkTyBaHHS ~ KOHCTPyKUin 3
ypaxyBaHHSIM BOI HECTi MKOCTi

- EN 1993-1-3 TlpoekTyBaHHA  CTarnesux
KOHCTPYKLiN. XOrnoaHodopMOBaHi e1eMeHTN Ta JINCTU

- EN 1993-1-4 TlpoekTyBaHHS  CTarnesux
KOHCTPYKLiN. Heipxagitodi crari

- EN 1993-1-5 [lpoekTyBaHHA  CTarnesux
KOHCTPYKLiW. JINCTOBI KOHCTPYKTUBHI €NeMeHTH

- EN 1993-1-6 [lpoekTyBaHHS  CTanesux
KOHCTPYKLiN. MiLHiCTb Ta CTilKiCTb OBONOHOK

- EN 1993-1-7 TlpoekTyBaHHA  CTarnesux
KOHCTPYKUiN. MiuHiCTb Ta CTiKICTb  MIIOCKMX
JMCTOBUX  KOHCTPYKUiM Npu  AOii  NOonepedHoro
HaBaHTaKEHHSA

- EN 1993-1-8 T[lpoekTyBaHHA  CTarnesux
KOHCTPYKLIN. [1poekTyBaHHS 3'eQHaHb

- EN 1993-1-9 T[lpoekTyBaHHA  CTarnesux
KOHCTPYKLiN. BTOMHa MiL{HICTb CTarneBmx KOHCTPYKLin

- EN 1993-1-10 [poekTyBaHHs1  CTanesux

KOHCTpyKUin. Bubip crani 3a ygapHOHO B'S3KiCTHO i
BIIaCTMBOCTSMW Y HaNPSAMKY TOBLLIMHW NpoKary

- EN 1993-1-11 [lpoekTyBaHHs1  CTanesux
KOHCTPYKLiN.  [NpOekTyBaHHA  KOHCTPYKUiN i3
CTanesvMmn efneMeHTaMu, Lo NPaLoroTb Ha po3Tar

- EN 1993-1-12 TlpoekTyBaHHs  CTanesux
KOHCTpYKUiN. [logarkosi npasBura anst KOHCTPYKUin 3
BMCOKOMI LIHOI cTani

1.1.2 Cdqbepa 3acmocyeaHHS
€epokody 3

yacmuHu 1-1

- 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 Sted 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 rulesin EN 1993-1.

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

rules and rules for buildings

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

- EN 1993-1-3 Design of Sted 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 Stedl 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) Y EN 1993-1-1 HaBemeHi ocHOBHi npaBura
NPOEKTYBaHHS KOHCTPYKLIN i3 CTan 3aBTOBLUKM { 2 3
MM. HaBemeHi Tako)X [0OarkoBi MOMOXEHHS  LLoAdo
NPOEKTYBaHHs ByaiBerb i3 ctanesnx KOHCTPyKUin. Lli
[0OaTKOBI MOSIOXKEHHA no3HadeHi bykeoto "B", ska €
HaCTyMnHOI 3a HOMePOM ab3auly, Tak: ( )B.

Mpumitka. Ons XOSioaHOGPMOBaHNX
TOHKOCTIHHUX €reMeHTiB i NpodifibOBaHUX JMUCTIB
3aBTOBLUKMN t < 3 MM auB. EN 1993-1-3.

(2) EN 1993-1-1 MiCTUTb HaCTynHi po3gjfu:

Poanin 1: 3aranbHi nNonoXeHHs

Po3gain 2: OcHoBY NPOEKTYBaHHSA

Po3zain 3: Marepianm

Poanjn 4: [1oBroBi4YHiCTb

Po3gain 5: Po3paxyHOK KOHCTpyKL;T

Po3gin 6: I'paHn4Hi cTaHu 3a HECYYO0 30aTHICTHO

Posgin 7: ['paHW4Hi cTaHW 3a excniyarauiHOK
NpUOaTHICTIO

(3) Po3gimm 1-2 mictaTb A0OaTKOBI MYHKTU OO TUX,
wo HaeegeHi B EN 1990 OcHoBM NpOeKTYyBaHHS
KOHCTPYKLLT.

(4) Y poagini 3 po3rnsHyTi BMacTUBOCTI Marepianis
KOHCTPYKLIN 3 HU3bKOMErOBaHNX KOHCTPYKL NHNX
cTanen.

(5) Y posgini 4 HaBedeHi 3aranbHi NpasBuna LWoao
JIOBrOBiYHOCTI.

(6) Poagin 5 crocyeTbCst po3paxyHKY KOHCTPYKLN,
NPpX  BMKOHaHHI $SKOTO €eNieMeHTn MOXyTb OyTu
3MOAENbOBaHi 3 [AOCTaTHbOK TOYHICTHO $K  MiHiVHI
ernemMeHTU Ans 3ar arbHOro po3paxyHkKy.

(7) Y po3gini 6 HaBedeHi OeTarbHi
NPOEKTYBaHHA MONEPEYHUX MePepisiB i
KOHCTPYKLLiW.

(8) Y poagini 7 HaBegeHi
eKkcnryaraui MiHoOI NPUAaTHOCTI.

1.2 HopmaTuBHi nocunaHHA

(1) [HaHunin  eBponenmcbkun  CTaHOapT  MICTUTb
[aroBaHi YN HEOaToOBaHI MOCUMAHHS 3 MOSIOKEHHAMMU
iHWWX nybnikauin. Lli HopmatMBHi  NocuraHHA
HaBeneHi y BiANOBIOHMX MiCUSAX TEKCTY Ta BHECEHI [0
cnucky  nyonikauin. [Ona  garoBaHMX  NocuniaHb
HacTynHi nonpaeBky abo 3MiHW B Oyab-sKMX i3 LmMX
ny6nikawin NPUAMaTHCS 3riOHO 3 LM EBPOMENCHKMM
CTaHOaPTOM TiNbKM Yy pasi, KorM Ui nonpasku abo
3MiHM 3apeecTpoBaHi. [ns HeoaroBaHWX MNoCUsiaHb
3aCTOCOBYETbCS  OCTaHHA  pegakuia  nybnikauii
(BKIHO4aH0YM MOMPaBKMN).

1.2.1 3azarmHi HoOpMamueHi rnocusiaHHs1

EN 1090 BwuroToBneHHsi cTaneBuMx KOHCTPYKLLiM.
TexHi4Hi BUMMOru

EN ISO 12944 ®agpbu i nakn. 3axuct craneBux
KOHCTPYKLiN Big KOpO3ii 3a [J0MNOMOro CUCTeM
3axmcHoro dapbyBaHHs

EN 1461 ["apsye oumMHKYBaHHSA 3ani 3HUX | CTarnesux
BUPOGI B 3aBOACHKOr0 BArOTOBSEHHS. TEXHIYHI YMOBM |
MeToan BUNpobyBaHb

1.2.2 CmanHdapmu Ha
KOHCMpYKUitHI cmarii

npasuna
erieMeHTIiB

npaBura OUiHKK

3eaproeasibHi

(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 stee 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

Section 7: Serviceability limit states

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

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

(5) Section 4 gives general rules for durability.

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

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

(8) Section 7 givesrules 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 Bwupobu 3 rapsdekaraHmx
KOHCTPYKUiNHMX cTanen. YactuHa 1. 3aranbHi ymoswu
nocTavaHHs

EN 10025-2:2004 Bwupobu 3 rapsdekaraHux
KOHCTPYKUiNHMX cTanen. YactnHa 2. TexHi4Hi ymoBu
NOCTa4aHHS HereroBaHUX KOHCTPYKLiMHNX CTarneu

EN 10025-3:2004 Bwupobu 3 rapsdekaraHux
KOHCTPYKLiNHUX cTarnen. YactuHa 3. TexHi4Hi ymoBu
MOCTa4aHHs1 HOPMarni3oBaHUX / HOPMari3oBaHUX Y
MPOLECI MNPOKaTKM 3BapHOBaHMX  ApiOHO3EPHUCTMX
KOHCTPYKLiNHWX CTarnen

EN 10025-4:2004 Bwupobu 3 rapsdekaraHux
KOHCTPYKUiNHMX cTanen. YactnuHa 4. TexHiuHi ymoBu
NOCTa4aHHS TEPMOMEXaHIYHMX KaTaHUX 3BaptOBaHWUX
OpiOHO3EPHUCTMX KOHCTPYKLiHUX CTarnen

EN 10025-5:2004 Bwupobu 3 rapsdexkaraHmx
KOHCTPYKUiNHMX cTanen. YactnHa 5. TexHivHi ymoBu
MOCTa4aHHS1 KOHCTPYKUIMHUX CTanen nigsuLLeHol
CTiMKOCTi 0 arMocdepHOI KOpoaiT

EN 10025-6:2004 Bwupobu 3 rapsdekaraHmx
KOHCTPYKLiNHUX CcTarnen. YactnHa 6. TexHi4Hi ymoBu
MOCTa4aHHs1 JIMCTOBOrO MpoOKary 3 BWUCOKOMILHNX
CTarne, 3arapToBaHMX 3 NOAaNbLLMM Bi ANy CKaHHAM

EN 10164:1993 Cranesi BMpOOWK 3 MOKpaLLEHNMMN
JedopmaliiHUMM - BIaCTMBOCTAMW Yy HarNpsivKy,
NepneHamKynapHOMy A0 MOBEPXHi BUPOOY - TexHiuHi
YMOBM MOCTa4aHHS

EN 10210-1:1994 [ aps:enedopmoBaHi - npodiini
3aMKHYTOro Nepepi3y 3 HeneroBaHx api GHO3EPHUCTMX
KOHCTPYKLiNHNX cTanen - YactnHa 1: TexHiuHi ymoBK
NOCTa4aHHSA

EN 10219-1:1997 XonogHodopmoBaHi  npodairi
3aMKHYTOrO Nepepidy 3 KOHCTPYKUiNHOI cTani -
YacTtHa 1: TexHi4Hi yMOBWM NOCTa4aHHs

1.3 donyLueHHA

(1) Ooparkoeo Ao saranbHMx donyuieds EN 1990
3aCTOCOBYOTb  JOMYLLUEHHA LWOAO BUrOTOBIIEHHS |
MOHTaxy, Lo BignosigaoTs EN 1090.

14 BigmiHHicCTb MiX npuvHUMNaMm Ta
npaBunamMm 3acTocyBaHHs

(1) SacrocosytoTb npasura, HaeedeHi B EN 1990
14.

1.5 TepMiHM Ta BU3HaUYEHHA

(1) 3actocosytoTb npaswria, HaesedeHi y EN 1990
1.5.

(2) Y EN 1993-1-1 BUKOPUCTOBYHOTLCA HAaCTYMHI
TEPMIHWN PasoM i3 HACTYMHUMMU 3HAYEHHAMMU:

1.5.1 pama

KoHcTpyKuUis ab0 11 4aCTUHa, O CKMadgeTbea 3
BesnocepeaHb0  3'€OHaHNX  EMEMEHTIB, MNPU3HAYEHMX
Ons CMiflbHOro CNPUMHATTA HaBaHTaXKeHb, LieN TEPMIH
BIAHOCUTBLCA SIK OO0 paMm, IO CpUAMaIOTb MOMEHTMH,
TaK | 10 TPUrpaHHUX KapKaciB, BiH BKIIOYaE SK MIIOCKI,
TaK i NPOCTOPOBI pamu

1.5.2 nigpama

Pama, WO € 4acTMHOW OGinbLoi pavin, ane Moxe
pO3rnAnarucb K i30/bOBaHa pava npu po3paxyHKy
KOHCTPYKLIN

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-
aloy structura steels

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

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

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

EN 10025-6:2004 Hot-rolled products of structural
steels - Part 6: Technica 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
structura  steel - Pat 1. Technica 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.

14 Distinction between
application rules

(1) Therulesin EN 1990 clause 1.4 apply.

principles and

1.5 Terms and definitions
(1) Therulesin 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 Tun pamu

TepMiHK, WO BUKOPUCTOBYHOTLCA NS Kriacuddkawit
TMNIB pam:

- HaniBHEPO3Pi3Ha, AN SKOI Y MPOLIECi PO3PaxyHKY
cucTemMu B LINOMY Criiy BpaxoByBaru KOHCTPYKTUBHI
BMacTUBOCTI €MEMEHTIB Ta 3 €OHaHb;

- HEpO3pi3Ha, Ans SKOI B MPOLEC po3paxyHKy
cucTeMyM B LIfIOMYy CRifi BpaxoByBaTW  BUKITOYHO
KOHCTPYKTUBHI BIacTUBOCTI eNEMEHTIB;

- pO3pi3Ha, y $Ki 3'€OHaHHA He CnpuMMaioTb
MOMEHTIB

1.5.4 3aranbHU po3paxyHoK

BusHaueHHs Habopy BHYTPILWIHIX 3ycurb Ta
MOMEHTIB Yy KOHCTPYKLT, SKi 3HaxoOATbCs Y CTaHi
piBHOBarM, 3 KOHKPETHUM HaOOPOM BMSMBIB Ha
KOHCTPYKLi 0

1.5.5 reometrpuyHa goRKMHa

BiactaHb y OaHin nnowmHi Mk ABOMa CyCiaHi My
TOYKaMK, Y SKUX €MeMeHT  3aKpinneHuni  Bif
NOMNePEYHOro nepemiLLieHHs;, abo MiXX OOHIEl0 TaKoro
TOYKOM Ta KiHLUEM enemeHTa

1.5.6 npuBeneHa pgoBXMHA (MPU NO3OOBXKHLOMY
BUr MHi)

Cucrema OOBKMH TakOro X Camoro nogiGHoro
CErMEHTYy 3 LUTUTOBMMM  KiHUAMKW, sKa Mae
aHaroriYHM ONip BUrMHY K | HasBHUI eneMeHT abo
CErMeHT eNeMeHTy

1.5.7 echek T 3ani3HeHHA 3cyBYy

HepiBHOMIpHUIA pO3MNOAiNT HaNpyXeHb Y LLUMPOKUX
NOnMMUsiX, WO BUHUKaE BHacNiJoOK Adedopmadin 3cyBy;
BiH BpaxoOBYETbCH LUMSIXOM BUKOPUCTAHHS 3HVKEHO!
"ebeK TMBHOI" LUMPUHW NOMML NpW OUiHUI HaOi MHOCTI

1.5.8 nornmbneHnn pospaxyHoK

PospaxyHok 3 ypaxyBaHHSAM NIIaCTUYHUX
fedopmauin - enemMeHTa Ta Moro 3€dHaHb, SKUK
BpaxoBy€ [OOATKOBY MILHICTb 3€OHaHb Ta iHLWKX
YaCTUH KOHCTPYKLT, 3'€aHaHMX 3 eleMEHTOM

1.5.9 enemeHT nocTiHOr o nepepisy

EnemeHT i3 NOCTiMHMM nonepeqHNM nepepi3oM no
BCI JOBXWHI

1.6 NMosHaku

(1) Y upomy craHaapTi
NO3HaKWN, L0 HaBedeHi aani.

(2) dogarkosi NO3HaKN BU3Ha4aOTLCA Tam, e BOHU
3'9BMATHCA BriepLUe.

Mpumitka. MosHakn BMOPsiOKOBaHi
nocnigoBHoCTi ix nepwoi nosen B EN 1993-1-1.
Mo3HaKkn MOXYTb Maru pi3HUN 3MiCT.

Posdin 1

X-X - BiCb Y3[I0BX eriemMeHTa

Y-y - BiCb MONEPEHOr 0 Nnepepi 3y

Z-Z - BiCb NOMEPEIHOro Nepepi sy

U-U - OCHOBHa rOrfioBHa BiCb (Tam, Oe BOHa He
36iraeTbes 3 BiCCHO Y-Y)

V-v- [OpyropsiiHa rorioBHa BiCb (Tam, [e BOHa He
30iraeTbCa 3 BiCCo z-2)

b - WwmprHa nonepedHoro nepepiy

BMKOPUCTOBYHOTBCA

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
anaysis;

- 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 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 sdafety
assessments

1.5.8 capacity design

design based on the plastic deformation capacity of
a member and its connections providing additional
strength in its connections and in other parts connected
to the member

1.5.9 uniform member

member with a constant cross-section aong 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 across-section

u-u - major principa 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 - BUCOTa nonepeqHoro nepepisy
d - BMCOTa NPSAMOI YaCTUHW CTiHKN
tW - TOBLLMHA CTiHKW
tf - TOBLUMHA NOSML

I - pagiyc CrioslyYeHHs NOBEPXOHb
r ;- paaiyC KOpeHsi 3BapHOr o LLBa

I, - pamiyc Kpato N1LbOBOI MOBEPXHI LLBA

t - ToBLWMHA

Po3din 2

Pk - HOMiHarbHEe 3Ha4eHHs 3yCUITa NonepeaHLoro
Harsry, sike NPUKIgaaeTbes Nig 4ac MOHTaxy

Gk - HOMiHarbHe 3Ha4eHHs 3yCcurns Bif, MNOCTiNHUX
BMIMBIB

X - XapaKTEPUCTUYHI 3Ha4YeHHsI BMacTUBOCTEN
marepiarny

X, - HOMIHarbHi 3Ha4EHHS1 BIaCTMBOCTEN Marepi ary

R, - po3paxyHkoBe 3Ha4eHHs1 ornopy

R\ - XapaKkTeprCTUyHE 3Ha4eHHs1 onopy

Y - 3ararnbHM YacTKoBUIA Koedd L EHT Haai MHOCTI

Yii - YacTKOBWUIN Koedd Lji eHT Hai MIHOCTI

Yir - YacTKOBUI Koedd L EHT HaaiMHOCTI 4J1s1 BTOMA

N - nepesigHnn Koeda i eHT

8, - MO3HaKUN reOMETPUYHIX JAHNX

Po30in 3

fy- PaHMLIA TEKYYOCTI

f,, - TVM4acoBuMM onip

Reh - FpaHULA TEKYYOCTI, L0 NPUAMAETLCS 3T HO 3
CTaHOapTaMn Ha BUpobu

R, - TuM4acoBui onip, LLO NPUMIMAETLCS 3riAHO 3

CTaHOapTaMn Ha BUpobu
A - no4aTkoBa nyioLLia Mornepe4Horo nepepisy

ey - fedoopMaList Ha rpaHnL TEKYYOCTI
€," nedoopmalia Ha rpaHuu MiLIHOCTI
ZEd - HeobxigHe po3paxyHKoBe Z-3Ha4eHHs, Lo

3anexuTb Bi4 BeENMMYMHM aedopmaliii, 00yMOBIEHNX
0BMEKEHO0 YCaaKor MeTary niJ, 3BapHUMIN LLBaMK

Z 4 - FONYCTVME PO3PaxyHKOBE Z-3HaHEHHS

E - mogynb npy>KHOCTI

G - moayrb 3cyBy

v - KoedduieHT lNMyaccoHa y npyxHin cragji

a - Koedd L eHT fiHiMHOr O TEMOBOro PO3LLMPEHHS

Po30in 5

a,, - KoediLieHT, Ha sKui HeobXiAHO 30iNbLNTY
PO3paxyHKOBI HaBaHTaKEHHS, LWOO A0CArHYTM BTpaTu
CTIMIKOCTi Y NPY>XHi CTaail 3a 3ararnsHo opMoto

Fg, - po3paxyHKkOBe  HaBaHTakKeHHst  Ha

KOHCTPYKLIi 1O

h - depth of across section
d - depth of straight portion of aweb
t,, - web thickness

t,- flange thickness

r - radius of root fillet
r1-radiusof root fillet

r,- toeradius

t - thickness

Section 2

P, - nominal value of the effect of prestressing
imposed during erection

Gk - nomina vaue of the effect of permanent

actions
X - characteristic values of material property

X, - nominal values of material property
R, - design value of resistance

R, - characteristic value of resistance
¥y - general partial factor

Yyy; - Particular partial factor

Yy - Partial factor for fatigue

n - conversion factor
a, - design value of geometrical data

Section 3

fy - yield strength

f, - ultimate strength

R, - yield strength to product standards

R, - ultimate strength to product standards

A - original cross-section area
£, yield strain
€, - Ultimate strain

ZEd - required design Z-value resulting from the

magnitude of strains from restrained meta shrinkage
under the weld beads

Zpy- available design Z-value

E - modulus of elasticity

G - shear modulus

v - Poisson'sratio in el astic stage

a - coefficient of linear thermal expansion

Section 5

a,, - factor by which the design loads would have to

be increased to cause elastic instability in a global
mode

F g, - design loading on the structure



F. - KpUTWYHE HaBEHTaXEHHA y NPYXHIN cragii

ans 3aranbHol dopMm BTPaTK CTiMKOCTI, obumncreHe 3a
NOYaTKOBO MPY>XXHOK >XOPCTKiCTHO

Hgy - Ppo3paxyHKOBE 3Ha4YeHHs1 rOpU3OHTarbHOI

peaKUilT B HWKHIN  4YaCTWMHIi  NOBepXy B
rOPU3OHTaNBHUX HaBaHTaXeHb i GiKTUBHUX
rOPU3OHTaNbHNX CUN

VEd - CyMapHe pOo3paxyHKOBe BEPTUKaNbHE

HaBaHTaKEHHA Ha KOHCTPYKLi0 B HWXHIN YaCTuHI
noBEPXY
6H’Ed - TOPM3OHTaNbHE MEPEMILLIEHHS] BEPXHBLOI
YaCTUHW NOBEPXY BiHOCHO HVXKHBOI YaCTUHM NOBEPXY
h - BucoTa nosepxy

A - yMOBHa rHYYKiCTb
Ng, - po3paxyHKOBe 3Ha4€HHSI MO3O0BKHEOI U

@ - 3aranbHa noYaTKkoBa HEOOCKOHArICTb

@, - OCHOBHe 3Ha4€eHHs Ans 3aranbHoi
NnoYyaTKoBOI HEJOCKOHAOCTI

ap - 3HWKYBarnbHUA KoediLieHT ans BUCOTU h, Wwo
3aCTOCOBYETHCA Ar1s KOSTOH

h - BUCOTa KOHCTPYKUjT

a, - SHWKYBaNbHUA  KoequieHT ana  KinbKOCTi
KOJOH Y psiay

m - KiJbKiCTb KOITOH Yy psigy
€, - MaKCvMarbHa HEOCKOHari CTb erneveHTa

L - noBXuHa enemeHTa

Ninit avMnniTyoHe 3HadeHHs dopMu  BTparu
CTiVKOCTIi B NPYXHin cTagji

Ner - OPMa BTPATM CTIAKOCTI B NPYXHIN cTapii

€yg - PO3paxyHKOBE 3Ha4eHHs MaK CUMarbHOI
HEOOCKOHAarOCTi

MRk - XapaKTEPUCTUYHUM  ONip  KPUTUYHOrO
nonepeqHOro Nepepiay Npu AiT MOMEHTY

Ng, - XapaKTepuCTU4HMM onip  KPUTUYHOrO

nonepedHoro nepepisy Npu 4it No300BXKHLOI CUIn

a - Koedhi Ui eHT HEOOCKOHArOCTI

Eln," - 3rvHanbHWA MOMEHT, OBYMOBIEHWN 1, Y
KPUTUYHOMY nonepe4HOMYy nepepisi

X - 3HWKyBarbHUA KoediLieHT Ans BiAnoBiAHOI
KpWMBOI BTPaTW CTiNKOCTI

Ayt k - MiHiManbHUA KoediLieHT 36irbLLUEHHST cnnn
AN OOCSTHEHHS!  XapaKTEPUCTUYHOro  onopy  0es
ypaxyBaHHS BTParu CTiKOCTi

a, - MiHiManbHUA KoeddLieHT 30iNbLUEeHHA curm
Onst AOCSrHEHHS BTPATU CTiKOCTI B NPY>XKHIW cTagil

g - eXBiBarieHTHa cusia Ha OANHULIIO JOBXKUHM

6q - MPOruH Yy MIIOLWMHI cUCTeMm B'a3en

0, - EXBiBaNeHTHa po3paxyHKOoBa Cia Ha OAVHNLIO
JOBXMWHU
M g, - po3paxyHKOBUIA 3rHANBHWIA MOMEHT

F . - elastic critical buckling load for global

cr
instability mode based on initial elastic stiffness

Hg, - design value of the horizontal reaction at the

bottom of the storey to the horizontal loads and
fictitious horizontal loads

Vg, - total design vertica load on the structure on
the bottom of the storey

6,_,’ gq - horizontal displacement at the top of the
storey, relative to the bottom of the storey

h - storey height

A - non dimensional slenderness

Ng, - design value of the axial force

@ - global initial sway imperfection
@, - basic value for global initial sway
imperfection

ay,, - reduction factor for height h applicable to
columns

h - height of the structure

a,, - reduction factor for the number of columnsin a
row

m - number of columnsin arow

€, - maximum amplitude of a member imperfection

L - member length

Nipi¢ - @Mplitude of elastic critical buckling mode

N - Shape of elastic critical buckling mode

€0d - design value of maximum amplitude of an
imperfection

MRk - characteristic moment resistance of the
critical cross section

Ng, - characteristic resistance to normal force of the
critical cross section

a - imperfection factor

Eln," - bending moment due to . at the critical
Cross section

X - reduction factor for the relevant buckling curve

a, - minimum force amplifier to reach the

characteristic resistance without taking buckling into
account

a,, - minimum force amplifier to reach the elastic
critical buckling

q - equivalent force per unit length

6q - in-plane deflection of a bracing system

0, - equivalent design force per unit length

Mg, - design bending moment



k - KoediLlieHT Arst 3HaHeHHs €,
€ - fedropmavtin
O - HaNpy>XeHHSA

Ucom,Ed - MakKCMMalibHE PO3PaxyHKOBE CTUCKallbHE

Hanpy>KeHHS B eNeMeHTI

| - poBXKnHa

€ - KoedhiLli eHT, L0 3arneXnTb Big fy

C - WupvHa abo BUCOTA YaCTUHWM MOMEPEYHOro
nepepisy

a - CTUCHYTa YacT1Ha NornepeqHoro nepepisy

- CNiBBIQHOLLEHHS HanNpY»XeHb abo aedhopmalivi

k- KoediLii eHT BTPaTK CTiNKOCTI NNacTUHKK

d - 30BHILWHIN JOiaverp Kpyrimx Tpyb4vactmx
nepepisis

Po30in 6

Ywo - YaCTKOBUN KOeqpiLLiEHT Ornopy MNOMnepedHnX
nepepi3iB HE3ANEXKHO BiJ Kriacy

Y7 - HaCTKOBUIN KOEILIiEHT OMOpY ENeMeHTIB npu
nepeBipKax BTPaTK CTiNKOCTI eNeMEHTIB

Yiyo - HSCTKOBUM KOEiLEHT Oropy MonepedHux
nepepisiB Ha po3TAr NPY PyNHYBaHHI

O, gy - PO3PaxXyHKOBE 3HaYeHHS  MiCLIeBoro
MO300BXHBOrO HaNPY>KEHHS
%, Eq pO3paxyHKOBE 3Ha4YeHHss  MiCLIeBOro

MOMNEPEHHOrO HaMpPY>KEHHS
Ty - PO3PaXyHKOBE 3Ha4EHHSA MICLIBBOrO 3CYBHOMO

Harpy>XeHHs
Ng, - Po3paxyHKoBa NO3A0BXKHS cira

My,Ed

BiJHOCHO OCi y-y

MzEd - PO3paxyHKOBUM  3rUHANBHUA  MOMEHT

BiJHOCHO OCi Z-Z

S - KpoK BOMTiB Npn X PO3MIiLLEHHI Y LIaXOBOMY
NopsAaKYy, BIACTaHb MiXK LEHTpamMyM OBOX OTBOpIB, LUO
pO3TalloBaHI OOMH 3a OOHWM Yy FaHuory, BUMipsHa
naparnenkbHO OCi enemeHTa

P - BIACTaHb MiXK LEHTpaMm TUX CaMMX [OBOX
OTBOpI B, BUMI psiHa NEPNEHaMKYIISPHO [0 OCi eNleMeHTa

n - KinbKiCTb OTBOPIB, PO3TaLLOBaHMX MOCTYMNOBO
B3OOBX [MiaroHarnbHOI abo 3ur3aronodioHol  niHil
BMOMNEPEK enemeHTa abo Noro YacTUHN

d, - AlameTp oTBOpY

PO3PaxyHKOBUN  3rUHaNbHUA  MOMEHT

€y - EKCUEHTPUCUTET eqexTMBHOI nrowli Ay
BiJHOCHO LieHTpa Barn nonepedHoro nepepisy dpyTTo

AMEd - BUKITMKaHUI
3MiLLIEHHAM LeHTpa Barn edeKTUBHOI MIIOLL A MO

BIJHOLLIEHHIO [0 LieHTpa Baru Mnonepe4Horo nepepisy
OpyTTO

Agfr - EPEKTVBHA MIIOLLIA MONEPEYHOr 0 Nepepi 3y

JO0aTKOBUA  MOMEHT,

k - factor for €0.d
€-strain
O- stress
OomEd ™ maximum design compressive stress in an
element

I - length

€ - coefficient depending on fy

¢ - width or depth of a part of a cross section

a - portion of a pat of a cross section in
compression

- stressor strain ratio

k- plate buckling coefficient

d - outer diameter of circular tubular sections

Section 6

Yo - partial factor for resistance of cross-sections
whatever the classis

Yyy¢ - partial factor for resistance of members to
instability assessed by member checks

Yo - Partial factor for resistance of cross-sectionsin
tension to fracture

Oy Ed- design value of the local longitudinal stress

0, £q4- design value of the local transverse stress
Teq - design value of the local shear stress

Ng,, - design normal force

My, Eq - design bending moment, y-y axis

Mz, Eq - design bending moment, z-z axis

S - staggered pitch, the spacing of the centres of two
consecutive holes in the chain measured paralld 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 member

do - diameter of hole

ey - shift of the centroid of the effective area A 4
relative to the centre of gravity of the gross cross
section

AM g, - additional moment from shift of the centroid
of the effective area A  rel ative to the centre of gravity

of the gross cross section

Aeﬁ - effective area of cross-section



Nt,Rd - PO3paxyHKOBi 3HadeHHs onopy npu Ail
3yCuIma posTary

Np, Ry - PO3paxyHKoBuiA oOMip  MOMepe4Horo
nepepisy GpyTTO B NNACTUYHIN CcTanji
Nu Ry -~  PO3paxyHKOBe  3Ha4eHHs  onopy

NnonepedHoro nepepisy HEeTTo npu il NOo30OBKHBOI
CUIM 'y Micusax OTBOPIB ANis AeTarneu KpinsieHHs
A - MIOLLIA MONEPEYHOr o Nepepi 3y HETTO

Nnet, Rd PO3paxyHKOBMM  ONip  MOMNEPe4HOro

nepepisy HerTo npu gl
NIaCTUYHIN cTanii

NC, Ry~ PO3PaxyHKOBUI onip NOMepesHoro nepepisy
npw 4iT1 NO300BXHBLOI CUIMM NPY PiBHOMI PHOMY CTUCKY

M cRd" pO3paxyHKOBUI ONip 3rMHYy BiAHOCHO OOHI€l
3 rOrOBHUX OCey NONepeqHOro nepepiy

Wp, - MOMEHT Oropy Nepepiay y NracTUYHIn cTanii

NO3O0OBXHBOI CUIMM- B

We,m” - MiHIMarbHUA MOMEHT Oropy nepepisy B
NPYXHin cranii

Wefﬁm,-n MiHIMarbHUA ~ MOMEHT  onopy
€JoeK TUBHOI O Nnepepi sy

Af - MoLa pPo3TArHy TOI NOSML
Aﬁ net - NITOLLA HETTO PO3TSr HYTOI NosmLj
V4 - PO3paxyHKoBa rnomnepedHa curna

V., gy - PO3PaxyHKOBAA OMip Mpu Aii MOMNEPeUHOi
cunm

Vp,,Rd - PO3paxyHKOBUW onip npu Aii nonepeqHol
CUIMV B NITaCTUYHIN cTanji

A, - nroLla scyBy

N - Koeda LieHT Ans NsioLLi 3cyBy
hW- BMCOTA CTiHKU Mi>XK MONMUAMMN
S- ctatmyHnm MOMEHT NIOoLLY

| - MOMEHT iHepUiT NroLLi

AW- nrowa CTiHKK

Af- MnJioLL|a OAHI €l NonuLj

Tg, - PO3paxyHKOBE 3Ha4EHHsI KPYTWUIBbHOrO
MOMEHTY

Ty - PO3paxyHKOBWA onip Npu Aji KpyTUIbHOTO
MOMEHTY

Tt,Ed - PO3paxyHKOBE 3Ha4EeHHS BHYTPILUHBOro
Kpy4eHHs 3a CeH-BeHaHoM

T, Eq - PO3PaxyHKOBE 3Ha4YEHHSI BHYTPILUHBOrO

W,
KpYyYeHHs BHachigok aedopmaltit
Tt Ed PO3PaxyHKOBI  [JOTUYHI  Hanpy>XeHHs,
BUKIMKaHI KpyYeHHsM 3a CeH-BeHaHom
Tw.Ed PO3PaxyHKOBI  OOTUYHI  Harpy>XeHHS,

BUKIIMKaHI KpyYeHHSIM BHaCni oK AenriaHauii
OyEd - PO3paxyHKOBI HOPMarbHi  Hanpy>KeHHs,
BUKJMKaHI 6i MOMEHTOM Bry

N; py - design values of the resistance to tension
force

Np, Ry - design plastic resistance to normal forces of

the gross cross-section

N, ry - design value of resistance to axial force of

the net cross-section at holes for fasteners
Anet - net area of a cross section

Nnet,Rd - design plastic resistance to normal forces

of the net cross-section

N, ry - design resistance to norma forces of the
cross-section for uniform compression

M, s - design resistance for bending about one

principal axis of a cross-section
Wp/ - plastic section modulus

W,

o, min - MiNiMuM €lastic section modulus

Wefﬁ min~ minimum effective section modulus

A - areaof the tension flange
Af,net - net area of the tension flange
Vg, - design shear force

VC’ Ry - design shear resistance

%

ol Rd” plastic design shear resistance

AV - shear area

n - factor for shear area
h,, - depth of aweb between flanges

S- first moment of area
| - second moment of area
AW - areaof aweb

A,- area of one flange

TEd - design value of total torsiona moments

Ty - design resistance to torsional moments

T} gy~ design value of internal St. Venant torsion
T, ¢~ design value of internal warping torsion

Tt Ed” design shear stresses due to St. Venant torsion

TwEd™ design shear stresses due to warping torsion

Oy Ed - design direct stresses due to the bimoment

BEd



Bg; - GiMOMeEHT
Vp,’T’ Ry ~ 3VEHLLIEHUI PO3PaxXyHKOBUIA Onip Npu Ait
NONePeqHol CUMM 3 YpaxyBaHHSAM HasBHOCTI KPYTHOrO
MOMEHTY

P - SHWKYBaNbHUN KOepiuieHT A BU3HaYEHHS
3MEHLLIEHOr 0 pO3paxyHKOBOro 3Ha4YEHHs onopy npu aii
3rUHANBHOrO MOMEHTY 3  ypaxyBaHHAM HasiBHOCTI
Nonepe4Hol cnnm

M,/ ry - 3VeHLLEHe Po3PaxyHKOBE 3Ha4EHHs Oropy
npu 41 3rMHanbHOrO  MOMEHTY 3 ypaxyBaHHSM
HasiBHOCTi MOMEPEYHOI CuUm

M, gy - 3VIEHLLEHE PO3PaxyHKOBE 3HaHEHHS OMopy

npu A1 3ruHanbHOrO  MOMEHTY 3 ypaxyBaHHSM
HasIBHOCTi MO300BXHBOI CUIMA

N - BiOHOLLIEHHSA pO3paxyHKOBOI NO300BXKHLOI CUIMN
[0 PpO3paxyHKOBOrO Oropy MNOMEPeYHOro nepepisy
OpyTTO Ha Ajt0 NO3O0BXKHLOI CUIMM B NITAaCTUYHIN CTaail

a - BiJHOLLEHHA NJiOWi CTiHKM OO0 NSO nepepisy
OpyTTO

a - napaverp, WO BpaxoBye BMNMB [OBOBICHOMO
3ruHy

B - napametp, WO BpaxoBye eeKT [OBOBICHOro
3ruHy

eny - 3MiLLIEHHS1 LieHTpa edekTUBHOI nrowi A g
BiJHOCHO LEHTpa NOMepedHoro nepepisy OpyTTo
(B300OBX OCi y-Y)

enz - 3MiLLEHHS LUEeHTpa eeKTUBHOI MIIoLLi A
BiQHOCHO LEHTpa MonepeqyHoro nepepisy OpyTTo
(B300BX OCi z-2)

Wefﬁmm - MiHIMarbHUA ~ MOMEHT  ornopy
€JoeK TUBHOI O Nnepepi sy

Nb’ Ry - PO3paxyHKOBWI onip BTpaT CTiVKOCTi Ans
CTUCHYTOr O efiemMeHTa

X - 3HWKyBarbHUA KoediLieHT Ans BiAnoBiAHOI
doopmun BTpaTu CTiKOCTI

@ - deKkTOopUM AN BU3HAYEHHST 3HWKYBarbHOro
KoedilieHTa x

ap @ b, ¢, d - NO3HaKM KraciB KpuBUX BTPaTU
CTiMKOCTI

Ncr - KpuTnyHa cura gna BignosigHol  doopmn
BTparu CTIMKOCTi Yy MpPYXHiA cTagii, obumcreHa Ha
OCHOBI XapaKTEPUCTMK NOMEPE4HOro nepepisy bpyTTo

i - pagiyc iHepuil BIOHOCHO BIOMOBIOHOI OCi,
BU3HAYEHUA 3  BUMKOPUCTAHHSIM  XapaKTEPUCTUK
nonepedHoro nepepidy GpyTTo

A4 - 3Ha4eHHsI THYYKOCTi [N BU3HAYEHHS! YMOBHOI
FHYYKOCTI

XT - YMOBHa THYyYKiCTb Ol BTPaTu CTiKKOCTI 3a
KPYTUIBHOKO a00 KPY TUIbHO-3r MHarbHOK doopMamm

N, 75 - KPUTW4Ha cunma npu BTpaTi CTiKOCTI 3a

3rUHarNbHO-KPY TUIBHOK GIOPMOHO Y MPYXKHIN cTadl

Ncr,T - KpUTMYHaA cura nNpy BTpari CTIMKOCTI 3a

KPYTUIBHOK GIOPMOLO Y MPYXKHin cTanii

BEd— bimoment

Vp, TRy - reduced design shear resistance meking

alowance for the presence of torsional moment

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

M\/, Ry - reduced design value of the resistance to

bending moment making allowance for the presence of

shear force

M, Ri " reduced design value of the resistance to
bending moment making allowance for the presence of
normal force

n - ratio of design normal force to design plastic
resistance to normal forces of the gross crosssection

a - ratio of web area to gross area

a - parameter introducing the effect of biaxial
bending

B - parameter introducing the effect of biaxial
bending

- shift of the centroid of the effective area Aeﬁ

relatlve to the centre of gravity of the gross cross
section (y-y axis)

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

Wefﬁ min - MINIMUM effective section modulus

Nb’ Ry - design buckling resistance of a compression
member

X - reduction factor for relevant buckling mode

@ - value to determine the reduction factor x

ap a b, ¢, d- classindexes for buckling curves

N,, - eastic critical force for the relevant buckling
mode based on the gross cross sectional properties

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

A, - slenderness value to determine the relative
slenderness

XT - relative slenderness for torsional or torsiona-
flexural buckling
N, 1 - elastic torsional -flexural buckling force

N, +- elastic torsional buckling force

cr,



Mb’ Ry - PO3PaxyHKOBWW oOMip Npy Aii MOMEHTY Npu
BTpari CTilKOCTI

X 7 - SHWKyBarbHWUA KoediLieHT Aans BTparu
CTIWMKOCTI 3a 3rMHarnbHO-KPYTUILHOKO dIOPMOIO

@, 7 - GEKTOPU Arst BU3HEHEHHST 3HVXKYBaNbHOrO
koediuieHTa x; -
a - Koeda LjieHT HeOOCKOHaroCTi

A, 7 - YMOBHA THYUYKiCTb [nisl BTPaTW CTiMKOCTI 3a
3rUHaNbLHO-KPY TUIBHOK GIOPMOKD

M, - KpUTU4HUIA MOMEHT Ans BTparW CTIMKOCTI 3a
3rUHaNbHO-KPY TUIBHOK GIOPMOKO Y MPYXKHIN cTadil

AO’LT - PO3Mip rOPU3OHTANBLHOI LifIHKU  KPUBOI
BUMYYYBaHHA NPV BTPaTi CTIMKOCTI 3a 3rvHarnbHo-
KPYTUITbHOK dIOPMOIO

B - nonpaBodMHWA  KOoeddUieHT Ond  KpUBUX
BUMYYYBaHHA MNPV BTPaTi CTIMKOCTI 3a 3rvHarnbHo-
KPYTUIBHOK GIOPMOK0 Arist MPOKaTHUX NEPEePi3iB

X Tmod - HaBeOeHNN 3HWKYBaNbHUN KoeddLieHT
npu BTPaTi CTIMKOCTI 3@ 3rMHAaNbHO-KPYTUITBHOO
doopmoto

f - nonpaBoyHWiA KoeddLieHT Ans ; +

kC - MONpaBOMHMW KoeddUieHT Aana  posnodisy
MOMEHTY
- BIOHOLLEHHSI MOMEHTIB Ha [j NsHL|

LC - BiACTaHb MiX TOYKamu

PO3K i NSIEHHA

Zf - YMOBH@ THYYKICTb EKBiBallEHTHOI CTUCHYTOI
nonmuj

I, - pagiyc iHEPLiT eKBiBarNeHTHOI CTUCHYTOI NOMMLL
BiJHOCHO OCi 3 MEHLLMM MOMEHTOM iHepLLiT nepepisy

/ efff = MOMEHT iIHepUiT edeKTMBHOIrO nepepisy
CTUCHYTOI NOMMLUi BiAHOCHO OCi 3 MEHLUMM MOMEHTOM
iHepUiT nepepisy

Aefﬁf - nrowa edeKTMBHOrO nepepisy CTUCHYTOI
nonmuj

Aeff,w, ¢ - Trola eqeKTMBHOrO Mepepisy CTUCHYTOI
YaCTUHM CTiHKK

Agp - NEPAMETP THYYKOCTI

rnornepe4Horo

kg - nonpaBoyHWiA Koedi LiieHT

AMy - MOMEHTU, BUKIMKaHI 3MiLLEHHAM OrOBHOI
oCi iHepuiT y-y

AMZ - MOMEHTMU, BUKIMKaHI 3MiLLEHHAM TOfioBHOI
oci iHepuii z-z

X, - 3HWKYBarNbHUA  KoediLieHT npu  BTpaTi
CTiMKOCTI 3a 3rMHarbHO (POPMOLO BIIHOCHO OCI Y-y

X, - SHWKyBarbHWUA KoediuieHT npu  BTpari
CTIMKOCTi 3a 3rMHarnsHor dopMOoo BIAHOCHO OCi z-Z

kyy- KoedhLieHT B3aemoai|

kyZ - koeddLjieHT B3aemopi|

M, gy - design buckling resistance moment
X - reduction factor for lateral-torsional buckling

@, - vaue to determine the reduction factor x; +

a; - imperfection factor

/\LT - non dimensional slenderness for
torsional buckling
M .. - €lastic critica moment for lateral-torsional

cr

buckling

Aoy 7 - Plateau length of the lateral torsional
buckling curve

|atera

B - correction factor for the lateral torsional buckling
curves for rolled sections

X Tmog -~ Modified reduction factor for lateral-
torsional buckling

f- modification factor for x, +
k. - correction factor for moment distribution

- ratio of moments in segment
L c" length between lateral restraints

/Tf - equivalent compression flange slenderness

i, - radius of gyration of compression flange about
the minor axis of the section

/ offf " effective second moment of area of

compression flange about the minor axis of the section

A 4 - effective area of compression flange

Aefﬁ we” effective area of compressed part of web

Ao - slenderness parameter
ks - modification factor

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

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

X, - reduction factor due to flexura buckling (y-y
axis)

X, - reduction factor due to flexural buckling (zz
axis)

kyy - interaction factor

kyz - interaction factor



kzy - KoeddiLjieHT B3aemogi |

k,, - xoediLieHT B3aemopii

Aop - 3aranbHa YMOBHa T[HYYKICTb eriemMeHTa

KOHCTPYKLiT Npwv BTpaTi CTiMKOCTI i3 NIOLLMHN

Xop ~ 3HWKYBarNbHUA  KoediUieHT ans  YMOBHOI
FHYYKOCTI Aop

Ayt k MiHiManbHUA  KoediLieHT  30iNbLUEHHSA
PO3PaxyHKOBUX  HaBaHTaKeHb  Ond  [AOCSrHEHHs
XapaKTEPUCTUYHOrO  Onopy Hanbifbll  KPUTUYHOMO
nonepedHoro nepepisy

acrop - MiHiManbHUN KoediuieHT  30irbLUeHHs
PO3PaxyHKOBUX HaBaHTa@KeHb Yy  MJOWMHI s

[OCArHEHHS KPUTUYHOr O OMNopy Mpwu BTpaTi CTiMKOCTI Y
MPYXHiA cTadii 3a 3ruHanbHOK abo  3ruHarNbHO-
KpYTUIbHOK diopMamMu

N_, - XapaKkTEPUCTUYHE 3HaHEHHS OMOpPY Ha CTUCK

Rk
My Rk =~ X@PaKTEPUCTVNYHE 3Ha4YEHHsI OMopy Ha [ijto
3rMHarbHOr0 MOMEHTY BIJHOCHO OCi Y-y
M, o, - XapaKTepUCTNYHE 3Ha4eHHs onopy Ha fito

3rMHarbLHOro MOMEHTY BiJHOCHO OCi Z-Z

Q,, - MmicueBa curia, MpuKrgaeHa A0 KOXHOro

eremMeHTa B'A3e Y MiCUsIX YTBOPEHHS MaCTUYHMUX
LUApHipiB

L&&,ﬂb,e - CTiVIKa OOBKWHA cermMeHTa

Lch - HaBeJdeHa JOBXMHa Xxopam

hy - BiACTaHb MiX LEHTpammn Barn nepepisis xopn,
KOSIOHM CKI1gaeHOor o nepepisy

a - BiCTaHb MiX 3aKpinreHHsMM Nnosicy

a - KYT Mi>K OCAMU XOpay Ta 3'€aHYBarbHUX MIIaHOK

imm - MiHiMarbHUA pagjyc iHepUiT OOMHOYHUX
KYTUKIB

A, - NIola OfHi€l Xopau KOMOHU CKIIgOEHOoro

nepepisy

Ncr,Ed B

eremMeHTa CKIaaeHoro nepepiay

pO3paxyHKoBe 3ycuiis Yy Xopdi Ans

MEd7 - pO3paxyHKOBE 3HaYEHHS MaKC/MarbHOro

MOMEHTY [N €feMeHTa CKIIgOeHoro nepepisy Ha
CepeanHi Noro JOBKNHN

| - MOMEHT iHepui T
CKIageHoro nepepisy

S, - KOPCTKiCTb Ha 3CyB CKIIaOeHoro nepepisy 3i
3'eQHyBarnbHMMK NiiaHKamm abo PO3Ki CHUMM rpaTKamm

N - KinbKiCTb MIOWWH 3'€0HYBaNbHUX NSTaHOK

A, - NroLa 0fHOTO PO3KOCY KOJIOHW CKITGOAEHOr O
nepepi sy

d - DOBXWHA PO3KOCY KONOHW CKIgaeHoro nepepisy

A, - nrowa opHoro croska (abo nonepe4Horo
ereMeHTa) KOSIoHM CKIgaeHoro nepepisy

| , - MOMEHT iHepLiT nosicy Y NIIOLWMHI

€JeKTUBHOro  nepepi sy

ch

k_ - interaction factor

zy
k- interaction factor
Xop - globa non dimensional slenderness of a

structural component for out-of-plane buckling
Xop - reduction factor for the non-dimensional
slenderness/\op

Ayt - minimum load amplifier of the design loads

to reach the characteristic resistance of the most critical
cross section

Aorop - minimum amplifier for the in plane design

loads to reach the €elastic critical resistance with regard
to latera or latera torsional buckling

N - Characteristic value of resistance to

Rl( .
compression
My’ R - Characteristic value of resistance to bending
moments about y-y axis
Mz R - Characteristic value of resistance to bending
moments about z-z axis
Q,, - local force applied at each stabilized member

at the plastic hinge locations

L ap1e - Stable length of segment
L, - buckling length of chord

h, - distance of centrelines of chords of a built-up
column

a - distance between restraints of chords

a - angle between axes of chord and lacings

I in -~ MiNimum radius of gyration of single angles

A, - areaof one chord of a built-up column

Ncr, Eq - design chord force in the middie of a built-
up member
MEd7 - design value of the maximum moment in the

middle of the built-up member

| o - 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

A, - areaof one diagonal of a built-up column

d - length of adiagonal of a built-up column
A, - aea of one post (or transverse element) of a

built-up column
/ ch” in plane second moment of area of a chord



/ p = MOMEHT IHEPUT NIaHKKW Y NIIOLLMHI

M - Koeddi LI eHT ek TMBHOCTI
i\, - papiyc iHepulii (BiAHOCHO OCi y-)

Jlodamok A

Cmy - KoediuieHT nepexody [0 eKBiBarneHTHOI
NPAMOKYTHOI €MOPY MOMEHTIB

sz - KoedhiuieHT nepexody [0 €eKBiBaleHTHOI

NPSIMOKYTHOI €MOPY MOMEHTIB

CmLT - KoeddUieHT nepexogy [0 eKBiBarneHTHOI

NPSIMOKYTHOI €Mtopy MOMEHTIB
My - KoedaLjieHT
., - KoediLlieHT

N, y - KpuTndHa cura npu BTpari CTINKOCTI B

NPY>XKHIN cTanii 3a 3arnHanbHOoK (oPMOK0 Bi JHOCHO OCi
Yy

Ng , - KpUTU4Ha cura npy BTpaTi  CTIVKOCTI B
NPY>KHIN cTanii 3a 3rmHanbHOoK (oPMOK0 Bi JHOCHO OCi
zz

ny - KoedpiLieHT
Cyz- KoedalieHT
C.,, - kKoedilieHT
C_, - koediujieHT

w,, - KoeddLjeHT

X

N

<

w,- KoeduiLlieHT
Ny - KoedaLjieHT

Amax - MakcvMarbHe 3HadeHHd Ay abo AZ

C 7" KoedaLjieHT

e - KoedaLjieHT

Y, - CMiBBiOHOLUEHHA MOMEHTIB Ha KiHUSX
€MeMEHTY BiIHOCHO OCi Y-y

Cm,y,o' KoedaLieHT
szo - KoedaLieHT
a) - KoediLlieHT
|- nocTinHa kpy4yeHHs CeH-BeHaHa
ly- MOMEHT iHepPLiT BIAHOCHO OCi Y-y
Mi,Ed
NepLUOro NopsiaKy

|6X| - MakcumaribHe MOB3OOBXKHE MNepeMiLLeHHS

(X) - MakcumaribHUM MOMEHT 3a TeEOpieo

enemMeHTa
Jlodamok B

ag- KoedpiLieHT
ay, - Koeda i eHT

C,, - KkoediuieHT nepexody [O €KBiBaNEHTHOI

I, - 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

C,,,, - equivaent uniform moment factor

C

- 7~ €quivalent uniform moment factor

My~ factor

U, - factor

Ncr’y - elastic flexural buckling force about the y-y
axis

N, , - €lastic flexural buckling force about the z-z
axis

ny- factor

Cyz- factor
C,, - factor

zy
C.__ - factor

y74

w, - factor

w,, - factor

Ny - factor

Apax - Maximum of Ay and A,
b, - factor

¢, - factor

d, r- factor

e, - factor

Y, - ratio of end moments (y-y axis)

Cm’ 40 factor
Cm,z o - factor

a, - factor

I - St. Venant torsional constant

Iy- second moment of area about y-y axis

Mi’ Eq (X) - maximum first order moment

|6X| - maximum member displacement along the

member
Annex B
ag- factor

a, - factor
C,,,- equivalent uniform moment factor



NPSMOKYTHOI €Ntopy MOMEHTIB

Jlodamok AB

Yg - 4acTkoBui
HaBaHTaKeHb

G, - XapaKTEpUCTUYHE 3HAYEHHS  MOCTiHUX
HaBaHTaXKEHb

Yo - YacTKOBUI

KoediUieHT ans  MOCTiMHUX

KoedauieHT and  3MiHHUX
HaBaHTaXeHb

Q, - XapaKTepUCTU4HE
HaBaHTaKEeHb

Jlodamok BB

Aeﬁ’v - edreKTMBHA rHYYKICTb NpV BTpaTi CTiNKOCTI

3HaYEHHS  3MiHHUX

BiJHOCHO OCi V-V

Xefﬁy - edreKTMBHA rHYYKICTb NpV BTpaTi CTiNKOCTI
BiJHOCHO OCi y-y

Xefﬁz - epeKTUBHA FHYYKICTb MpW BTpaTi CTINKOCTI
BiJHOCHO OCi Z-Z

L - reomeTpuyHa JOBXMHA

L, - pospaxyHkoBa JOBXMHA

S- 3cyBHa XOPCTKiCTb, 3abe3nedeHa HacTUIoM

[, - CexTOpianbHUA MOMEHT iHepLii nonepeyHoro
nepepisy

Ce,k - KPYTHa >XOPCTKiCTb npu 6e3nepepBHOMY
PO3KPINIHOBaHHI CyLiSTIbBHUM CepenoBmLLEM

K, - KoediLiiEHT, LU0 BPaXOBYE TWM PO3paxyHKy

Ke - KoedqiLieHT, Lo BpaxoBye po3nomift MOMEHTIB i
TMN 3aKPINSeHHs

CeRk - KPYyTHa »OPCTKiCTb, 3a0e3neqeHa CTilKo
CYUiNbHOK  KOHCTPYKUI€0, 3a NPUNYLUEHHS T
YKOPCTKOro 3'€0HaHHS 3 eNlEMEHTOM

Cec, k - KPpyTHa >KOpCTKiCTb, sika 3abesnedeHa
3'eaHaHHAM MK Barkoto i CyLiNbHOK KOHCTPYKLLi €10

CeD,k - KpyTHa >KOPCTKiCTb, BMBEOEHa Ha OCHOBI

pO3paxyHKy [eqoopMalii BUKPUBIIEHHS MONepeqHuX
nepepi3siB 6anku

Lm - CTiMKa [JOBKMHA MiXK  CyMiDKHUMMU
PO3K PiNSIEHHSAMM BiZ MONEPEYHOr O 3CyBY

Lk - CTiNKa [JOBKMHA MiXK  CyMiDKHUMU
PO3K PiNSIEHHSAMM BiJ KPYYEHHSA

L - cTivika BOBXMHA MixXK LLIZPHI pOM NIacTUYHOCTI i
CYMIiXXHUM PO3KPIMSEHHAM Bif KPYYEHHS

C1 - nornpaBoYHUA KoediLi€eHT, WO BpaxoBye
pO3rogin MOMEHTIB

Cm - NonpaBoYHUN KOediLlieHT A1 MOMEHTY, LLUO
3MiHIOETBLCA NiHIMHO

Cn - MOMNPaBOYHUA KOeiLEHT AN MOMEHTY, LUO
3Mi HIOETBCA HENHIMHO

a - BiACTaHb MiX LIEHTPOM Barv nepepisy enemeHTa
3 LU3PHIPOM MIaCTUYHOCTI | LEHTPOM Barn nepepisy
ernemMeHTa po3KpinieHHs

Annex AB
Ve- partia factor for permanent loads

G, - characteristic value of permanent |loads

V- partia factor for variable loads

Q, - characteristic value of variable loads

Annex BB
/Teffv - effective slenderness ratio for buckling about
V-V axis

A offy effective slenderness ratio for buckling about
y-y axis

Xefﬁ , - Effective slenderness ratio for buckling about
z-zaxis

L - system length

L, - buckling length

S- shear stiffness provided by sheeting

I, - warping constant

Cg - rotetional stiffness provided by stabilizing
continuum and connections
K, - factor for considering the type of analysis

Kg - factor for considering the moment distribution
and the type of restraint
CeRk - rotational stiffness provided by the

stabilizing continuum to the beam assuming a stiff
connection to the member

Coc i - rotational stiffness of the connection
between the beam and the stabilizing continuum
Cop - rotational stiffness deduced from an analysis

of the distorsional deformations of the beam cross
sections

L .- stable length between adjacent lateral restraints

L, - stable length between adjacent torsional
restraints

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

C, - modification factor for moment distribution

C,,,- modification factor for linear moment gradient

Cn - modification factor for non-linear moment

gradient

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



B, - koediuieHT

B, - koediuieHT

82 - KoedaUieHT

1 - BiOHOLEHHA KPUTUYHUX 3HaHEHb OCLOBUX CUI

I~ pagiyc iHepUiT BIAHOCHO LEHTpa Baru eneveHTa
PO3K PiMSIEHHS

B; - awrebpaiyHe BiOHOLIEHHS MEHLIOro [0
6i NbLLOr0 MOMEHTIB Ha KiHLSX eneMeHTa

R, - MOMEHT y B3HA4EHOMY NEPEI3i eremMeHTa

R2 - MOMEHT Y BU3Ha4eHOMY Nepepisi enemeHTa
R3 - MOMEHT y Bi3Ha4EHOMY Nepepi3i eremeHTa
R, - MOMEHT y Bi3Ha4EHOMY NEPEI3i eremMeHTa
Rs5 - MOMEHT y Bi3Ha4EHOMY Nepepi3i eremeHTa
Re - MakcvmMarsHe 3HaueHHs i3 Ry Ta R

Rg - MakcmarsHe 3Ha4eHHS! 3T MHanbHOr O MOMEHTY
Mo JOBXWUHI Ly

C - Koedqi LI EHT 3BY>KEHHS
hh - AoAaTKoBa BUCOTa ByTa abo 3BYKEHHS

Ppax -~ MaKcMarisHa BUCOTa NOMEPEYHOro nepepiy

B ME&XKax AOBXWUHMU Ly

hin, - MiHiMarsHa BUCOTa MornepedHoro nepepisy B

MeKax JOBKUHU Ly
h, - BepTVKanbHa BcoTa Nepepisy 6es ByTa
Lh - JOBXWHa ByTa B MEXKax JOBXUHU Ly

Ly— BiACTaHb MiXX TOMKaMM PO3KpIiNSiEHHA

1.7 Y MOBHi nosHaKku Ons oceil enemMeHTa

(1) SaranbHi No3HaKK A8 0cen efnemMeHTa TaKi:

X-X - BiCb Y3[I0BX eriemMeHTa

Y-y - BiCb MONEPEYHOro nepepisy

Z-Z - BiCb NOMEPEYHOro nepepi sy

(2) BukopucTOBYIOTBCA TaKi MO3HaKW [Orisi Ocev
NonepeHOr o Nepepi3y CTarneBux eNeMeHTIB:

- Y 3aranbHOMY BUNGOKY:

Y-y - BICb MOMEPEYHOro nepepisy, Lo naparerbHa
nonMusam

ZZ - BICb MOMNEpedHoro
neprneHavKyrnspHa ao nonmub

- Ans Nepepi3iB KYTUKIB:

Y-y - BiCb, L0 NaparienbHa MeHLLi N NornmyLj

Z-Z - BiCb, WO NEPNEHOMKYIFpHA A0 MEHLLOI
NOSNNYKK

-y pasi HeobxiaHOCTi:

U-U - OCHOBHa rorioBHa BiCb (Npuv He3biry 3 Biccto y-
Y)

V-v - OpyropsigHa roroBHa Bicb (nMpy Hesbiry 3
BiCCO Z-2)

(3) MosHakn Ons poamipiB Ta OCer MPOKaTHUX
cTarnesvx npodinie HaBeadeHi Ha pUCyHKY 1.1.

nepepisy, Lo

Bo - factor
B1 - factor
82 - factor

n - ratio of critical values of axia forces
iy - radius of gyration related to centroid of
restraining member

B; - ratio of the algebraically smaller end moment to
the larger end moment

R, - moment at a specific location of a member
R, - moment at a specific location of a member
R - moment at a specific location of a member
R, - moment at a specific location of a member
R; - moment at a specific location of a member
Re - maximum of R, or R;

Rg - maximum value of bending moment anywhere
in the length Ly

c - taper factor
hy, - additiona depth of the haunch or taper

Ppax - Maximum depth of cross-section within the

length Ly

hy,ip, - minimum depth of cross-section within the

length Ly
hg- vertical depth of the un-haunched section
L, - length of haunch within the length Ly
Ly- length between restraints

1.7 Conventions for member axes

(1) In general the convention for member axesis:
X-X - axis 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 perpendicul ar 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 principa 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) TMpu nosHadeHHi nNigpsOKOBUX — iHOEKCIB (4) The convention used for subscripts, which
MOMEHTIB MO3Ha4aETbCA BiCb, BIAHOCHO sKoi Aie indicate axes for moments is. "Use the axis about
MOMEHT (HanpPAMOK BEKTOP-MOMEHTY). which the moment acts."

Mpumitka. [paBuna, WO MICTATLCA Yy  LBOMY Note: All rules in this Eurocode relate to principal
CTaHOapTi, CTOCYHOTbCA XapaKTepUCTMK BIOHOCHO  axis properties, which are generally defined by the axes
FOMIOBHUX OCer, $Ki, $K MpaBuro, Bu3HadaoTbcs 3a Y-y and z-z for symmetrical sections and by the u-u and
oCsIMM Y-y Ta z-Z AN CUMETPUYHMX NepepisiB abo 3a  v-v axis for unsymmetrical section such as angles.

OCSIMM U-U Ta V-V [J19 HECUMETPUYHUX NEePEPI 3iB, TakKNX

FK KYTUKM.
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PucyHok 1.1 - Poawvipu Ta oci nepepisis



Figure 1.1 - Dimensions and axes of sections

20CHOBU NPOEKTYBAHHA

2.1 Bumorun

2.1.1 OcHoeHi eumozu

(1)P TMpoexTyBaHHS CTaneBnx KOHCTPYKUiA crif,
30iMCHIOBAT  BIOMOBIAHO [0 3aranbHUX  npaBus,
HaBeaeHnx y EN 1990.

(2) HOna cranesux
3aCTOCOBYBaTU [A0AATKOBI
LbOMY PO3aifii.

(3) OcHoeHi BuMorn poaginly 2 EN 1990 nosuHHiI
BBaXarncs 3abesneqeHMmn Npy BUKOPUCTaHHI MeToay
rPaHUYHUX CTaHiB Y NOEOHaAHHI 3 METOOOM YaCTKOBUX
KoedhiLjieHTiB HaaiMHOCTI Ta KOMOIHaL|i HaBaHTaKeHb,
HaBegeHnx y EN 1990, pasom i3 BnsmBamu,
HaBeaeHvm B EN 1991.

(4)P Cnig BMKOPMCTOBYBATW NpaBuia LWOAO OropiB,
eKcnryarauiiHoi  NpuaartHoOCTi  Ta  [4OBroOBiYHOCTI,
HaBeneHi B pi3HMX YactuHax EN 1993.

2.1.2 Y npaeniHHs HadilHicmo

(1) Korm BuMaraoThes pisHi piBHI HadiMHOCTI, Ui
piBHi GaxaHO 3abesnedyBaTn BiOMOBIOHMM BMOOPOM
YNpaBfiHHA  SKICTIO  NpUX  MNPOEKTYBaHHI  Ta
BUroToBneHHi 3rigHo 3 gopgatkom C EN 1990 i EN
1090.

2.1.3 PogpaxyHkosull mepMIiH eKkcriTyamaui,
doe206iYHiCMb i XK ueydicmb

2.1.3.1 3acarbHi nornox eHHsi

(1) 3anexHo Big Buay AiK, WO BNSMBaOTbL Ha
[OBrOBiYHICTb | PO3paxyHKOBUIA TEPMIH excrnyarawii
(EN 1990), meTanesi KOHCTPYKL,iT HeobXiaHO:

- NPOEKTYBATK i3 3a0e3Me4EeHHAM MPOTUKOPO3i NHOI
CTIMKOCTIi LLSIXOM:

- BignosigHoro 3axucty nosepxHi (EN 1SO 12944);

- 3aCTOCyBaHHA CTani, CTiMKOI A0 armMocdepHOl
KOpO3il;

- 3acTOCYyBaHHS Heipxasitoyol ctari (EN 1993-1-4);

- MpOeXTyBaTn i3 3abe3nedeHHs M [OCTarHbOI
BTOMHOI goBrosiyHocTi (EN 1993-1-9);

- MPOEKTYBaTN 3 ypaxyBaHHSIM 3HOCY;

- po3paxosyBaru Ha asapinHi gji (EN 1991-1-7);

- BUKOHYBATW Or s, KOHCTPYKUiT i NigTpyMyBaru ix
TEXHIYHWUWN CTaH.

2.1.3.2 PospaxyHkosul mepMiH excriryamauji
bydiserb i criopyd

(1)B PospaxyHkoBUM TepMiH excrinyarauii cnig
NPUAMaTKM TakuM, WO [OPiBHIOE Mepiody BrpoaoBX
sKoro 6yaiento nependaqacTbCsl BUKOPUCTOBYBATU 3a il
NPU3HAYEHHSAM.

(2)B ans BU3HaYEHHSA nepenbavyBaHOro
PO3pPaxyHKOBOro TepMiHy ekcrinyarauii Oyaisni ave.
Tabrmuro 2.1 EN 1990.

(3)B LLogo KOHCTPYKTUBHUX €NEeMEHTIB, sKi He
MOXYTb OyTW 3anpoeKTOBaHi Ha BECH PO3paxyHKOBUN
TEPMiH excnnyarauii 6yaieni, ave. 2.1.3.3(3)B.

2.1.3.3 [Joszoei4Hicmb 6ydieerk i criopyd

(1)B Onsa 3abesneqeHHss goBrosiyHOCTI Oyaieni Ta

KOHCTPYKLIN TakOX crnif
NONOXKEHHS, HaBedeHi Yy

2BASIS OF DESIGN
2.1 Requirements
2.1.1 Basic requirements

(1)P The design of sted 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 Réliability 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)
stedl structures should be:
- designed for corrosion by means of:
- suitable surface protection (see EN 1SO 12944);
- the use of weathering stedl;
- the use of stainless steel (see EN 1993-1-4);
- designed for sufficient fatigue life (see EN 1993-1-
9);
- designed for wearing;
- designed for accidental actions (see EN 1991-1-7);
- inspected and maintained.

2.1.3.2 Design working life for buildings

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

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

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

2.1.3.3 Durability for buildings
(1)B To ensure durability, buildings and their



iX enemeHTiB HeobxigHO abo pospaxoByBartn Ha
BNSIMB HaBKOIMMLLHBOrO CepeloBvLLa i BTOMY, SKLLO
BOHa Mae MicLe, a00 3axuLarm ixX Big UMX BNSMBIB.

(2B Bnmmeu crapiHHA Marepiany, koposii abo
BTOMKM, $KLIO BOHWM MalOTb Micue, HeobxigHO
BPaxoBYyBaTW LUSISIXOM HarexHOro BMbopy marepiariis,
avB. EN 1993-1-4 i EN 1993-1-10, i peranen, ame. EN
1993-1-9 ab0 LWMSXOM KOHCTPYKTMBHOrO 3anacy |
B1OOpY BiNOBIAHOI CUCTEMM 3aXUCTY BiJ KOPOSil.

(3B Akwo OyaiBns BKIOYaE €MeEMEHTH, WO
noTpedytoTb  3aMiHM  (Hanpukngg, Ofnopu B 30HI
OCi JaHHSA IPYHTY), HEOOXiAHO NEPEBIPUTN MOXKIMBICTb
X GesneqHol 3amMiHW, Po3risaaoym i 9K KOPOTKOYacHyY
NPOEKTHY CUTYaLlito.

2.2 MpuvHUMNM po3paxyHKy 3a rpaHUYHUMU
cTaHamu

(1) Onopu nonepedHUX Mepepi3iB | ernemMeHTiB,
HaBeneHi B uboMy EN 1993-1-1, ang rpaHMYHUX CTaHiB
3a HECYYOHO 30aTHICTHO, SiK BU3HadeHo B EN 1990, 3.3,
GasyloTbC Ha BUNPODYBaHHSAX, Mifg 4Yac  SKKX
BUSIBISETBCA MSIACTUYHICTL MarepianiB, AOCTaTHA s
Ni ATBEPMHKEHHS CMPOLLEHNX PO3PaxyHKOBUX MOETIEN.

(2) Tomy onopu, HaeegeHi y ubomy EN 1993-1-1,
MOXXHa 3aCTOCOBYBAaTW 3a YMOBU AOTPUMaHHSA BUMMOT
[0 mMarepianiB, HaBeaeHux y poaaini 3.

2.3 OCHOBHi 3MiHHI

231 HaeaHma eHHs1
HaeKaIMUWHB020 cepedosuLUa

(1) Tpyv NPOeKTyBaHHI CTaneBuMx KOHCTPYKLiN
HaBaHTaKEHHA HeoOXigHO npunmarn 3rigHo 3 EN
1991. Wogo komOGiHauii HaBaHTaKEHb | YacTKOBMX
KoedpuienTiB HaginHocTi ame. gogarok A EN 1990.

MpumiTka 1. HauioHanbHWUA [oOatok  MoXe
BU3Ha4atn AOii Ana ocobrmBMX perioHanbHMX  abo
K1 MarnyHUX Ymn aBapivHUX cUTyaLlin.

MpumiTka 2B. LWomo NponopLiHOro
HaBaHTaKEeHHS [y NOKPOKOBOro METOAY AMB. JOOATOK
AB.1.

MpumiTka 3B. LLlogo cnpoweHoro npukigaeHHs
HaBaHTaXeHb anB. gogarok AB.2.

(2) HaBaHTaKeHHs, WO po3rnagalnTbes Ha cranii
3BeOEHHS, HeOOXiaHO npurmark 3rigHo 3 EN 1991-1-6.

(3) 3a HeobxigHOCTI BpaxyBaHHA nepeabaqyBaHMX

ma eriuesu

a0COMOTHMX | HEPIBHOMIPHMX  OCadoKk  crif
BMKOPUCTOBYBAaTM  Habiflbll  AOCTOBIPHI  OLiHKK
NpuKnageHnx gedoopmaliv.

(4) Bnmwmen  HepiBHOMipHMX  Ocgmok  abo
npuknageHnx  gedopmaudin 44 iHWKUX  BuAIB

NonepeqHBOro HanpyXXeHHs!, SKi NPUKaganTbea Npu
3BedeHHi, CriJ BpaxoByBaru B PO3paxyHKy 3a IX
HOMiHarMbHOK BEMMYMHOIO Py SIK MOCTINHI BNAMBH |
rpynyBaryi pasom 3 iHLUMMM NOCTiNHUMM BrirvBaMn G
K eqvHy aito (G, + P)).

(5) Bnrmeu BTOMM, He BU3HadeHi y EN 1991, cnig
BM3Ha4aTm 3rigHo 3 pogatkom A EN 1993-1-9.

2.3.2 Bnacmueocmi mamepiarie i eupobie

(1) BriactuBocTi marepianiB Arisi CTanesux Ta iHWnx
OyniBenbHMX BUMPOGIB | FEOMETPUYHI  OaHi, Lo

components should either be designed for
environmental actions and fatigue if relevant or else
protected from them.

(2B 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 atransient design situation.

2.2 Principles of limit state design

(1) The resistances of cross-sections and members
specified in this EN 1993-1-1 for the ultimate limit
states as defined in EN 1990, 3.3 are based on tests in
which the materia 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
materiasin 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 erection
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
nomina value P, as permanent action and grouped

with other permanent actions Gk from a single action
(G + P

(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) Materia properties for steel and other
construction products and the geometrical data to be



BUKOPUCTOBYIOTBCS  MPU  MPOEKTYBaHHI,  crif
BM3Hadarn 3a signosigHumu EN, ETAG abo ETA,
SKLLIO iHLLIE He BCTaHOBIEHE B LIbOMY CTaHAapTi.

24 TlepeBipka 3a MeETOOOM  4acCTKOBMUX
KoedhilieHTiB HagiMHOCTI
2.4.1 PogpaxyHkoei 3HaYeHHs1 ermacmueocmel

Mamepiarie
(1) Mpu npoekTyBaHHI CTaneBUX KOHCTPYKTLiN
X8PaKTEPUCTUYHE  3Ha4eHHA X, &bo  HOMiHarbHi

3Ha4eHHa X,  BracTMBOCTEM  marepianis  crij

3aCTOCOBYBATU, SIK 3a3Ha4€HO Y LibOMYy €BPOKOL;.

24.2 PospaxyHKoe 3Ha4eHHs1 2eOMempuYHUX
GaHux

(1) F'eomeTpuYHI gaHi Anst NonepeqHUX NepepiaiB i
CMUCTEM MOXHa NpuAMarK 3rigHo 3 ctaHadaptammn hEN
Ha BMpobu abo kpecneHHamu BignosigHo Ao EN 1090 i
pO3rnsiaaTy 9K HOMiHarNbHI 3Ha4EHHS.

(2) PospaxyHKOBI  3Ha4eHHA  rEOMETPUYHMX
HEIOCKOHANOCTEN, SKi BU3HaYeHi Y LpbOMy CTaHOapTi, €
€KBiBalIEHTHUMU TE€OMETPUHHUMM HEOOCKOHANOCTAMM,
LLIO BPaxOBYOTb BM/MBU:

- TEOMETPUYHUX HEOOCKOHANOCTEN EMNEMEHTIB, SKi
0By MOBIIeHi reoOMETPUYHUMKN JOMYCKaMK y CTaHOapTax
Ha BUpOOW i CTaHOapTi Ha BUTrOTOBSIEHHS,

- KOHCTPYKTUBHUX HEOOCKOHANOCTeN BHAaCKiAOK
BUrOTOBIEHHS | 3BEOEHHS,

- 3AMULLIKOBUX HarnpyXXeHb;

- MiHIMBOCTI FpaHuLi TEKYYOCTi.

2.4.3 PospaxyHkoei oriopu
(1) Ona craneBux KOHCTPYKLi 3aCTOCOBYETHCH
dopmyra (6.6¢) abo (6.6d) EN 1990:

1
Ry = :""Rk( N1Xk1:Mi Xki 184 )

M
ae
R, - XapaKTepuCTMYHE 3HaYEeHHS KOHKPETHOro

onopy, WO BU3Ha4YaETbCA 3a HOpMarMBHUM  abo
HOMiHalNbHUM 3HaYEHHSAMW BracTMBOCTEN Marepianis i
PO3MIpiB;

Y - 3aranbHUN YacTKOBUN KoeddLieHT HandiMHOCTI
st KOHKPETHOr O Oropy.

Mpumitka. LLLogo nosHak Ny N Xk1,
EN 1990.

2.4.4 lNepesipka cmamu4Hoi pieHoeazu (EQU)

(1) PiBeHb HagivHOCTI Ond nNepeBipKM CTaTUYHOI
piBHOBarun, BuKnaoeHun y tabnmui 1.2(A) poparka A
EN 1990, 3acTOCOBYETLCA TaKOX [0 PO3paxyHKOBUX
cuTyauin, ski exsiBaneHTHi (EQU), Hanpuknag, npu
NPOEKTYBaHHI  (yHOAMEHTHUX aHKepiB abo npwu
nepesipuUi NigBeneHHst onop HEPO3Pi3HMX Barnok.

2.5 PospaxyHOK Ha OCHOBiI BUNpPOOyBaHb

(1) Onopu R, y upOoMy CTaHOapTi HeobxiaHo
BM3Ha4aru 3rigHo 3 gogatkom D EN 1990.

(2) [Ona pekomeHOOBaHWX KraciB  MOCTiMHMX
YacTKOBUX KoeddLjieHTiB HaaOiMHOCTI Yiji

XaPaKTEPUCTUYHI 3HAHEHHS R, BU3HYaOTb TaK:

in Taa, ve.

used for design should be those specified in the
rdlevant ENs, ETAGs or ETAs unless otherwise
indicated in this standard.

2.4 Verification by the partial factor method
2.4.1 Design values of material properties

(1) For the design of stedl structures characteristic
vaue X, or nominal values X, of material properties

should be used as indicated in this Eurocode.

2.4.2 Design values ofgeometrical 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¢) or equation
(6.6d) of EN 1990 applies:

(2.1)

where
R, - is the charecteristic vaue of the particular

resistance determined with characteristic or nominal
values for the materia properties and dimensions;
Y\y - is the globa partial factor for the particuler

resistance.

Note: For the definition of Ny N X

k1’
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 R, in this standard have been
determined using Annex D of EN 1990

(2) In recommending classes of constant partial
factors Vi the characteristic values Rk were obtained

from

in and a, see



Rk =Rq “vmi

ne

Rd - PO3paxyHKOBI 3Ha4YeHHSA 3rigHo 3 gogarkom D
EN 1990;

V)i - PEKOMeHIOBaHI 4acTKOBI KOedi L EHTW.

MpumiTka 1. Yncrosi 3Ha4eHHA peKOMeHOOBaHUX
YacTKOBUX KoediLieHTIB Yivi BU3HaYEHi TakK, WO Rk

[JOPiBHIOE NPUBIM3HO 5 Y%-KBaHTUMIO Ona 6E3MEKHOI
KiflbKOCTi BUNpobyBaHb.

MpumiTka 2. LLlooo XapakTEPUCTUYHUX 3HaYeHb
MEXi BTOMW | YaCTKOBMX KoeddiLiEHTiB BTOMM Vi BVB.

EN 1993-1-9.

MpumiTka 3. LLlooo XapakTEPUCTUYHUX 3HaYeHb
oropy KpUXKOMY 3ramy Ta erieMeHTiB 3axMCTy npu
nepesipui Kpuxkoro 3namy ame. EN 1993-1-10.

(3) Akwo onip R, And BUMPOBIB 3aBOACHKOro

BUIOTOBINEHHS BU3Ha4aETbCA 3@ [OMNOMOT Ol
BUNPOOyBaHb, HEOOXiAHO AOTPMMYBATUCS METOOUKW,
HaBeadeHol B (2).

3MATEPIAIIN

3.1 3aranbHi NONoXXeHHs

(1) MNpy po3paxyHKy KOHCTPYKUi HOMiHarbHi
3Ha4eHHSs BNacTMBOCTEN MarepiarniB, HaBedeHi B LibOMy
po3dini, cnig nNpuAMaTtm  SK - XapaKTEPUCTUYHI
3HaYEHHS.

(2) Us vyactnHa EN 1993 oxonsoe npoekTyBaHHS
METanesnx KOHCTPYKLi, BUrOTOBMEHMX i3 CTani, Lo
BiQNOBiJae MapKaMm, HaBeaeHum y Tabrmui 3.1.

Mpuwmitka. LLogo iHWux cTtanen Ta BupobiB amB.
HaLli OHarbHWN 0AATOK.

3.2 KoHcTpyKLUjinHa cranb

3.2.1 Briacmueocmi mamepiarie

(1) HomiHanbHi 3Ha4eHHs rpaHuui TeKy4ocTi fyi

rPaHnLj MiLHOCTI fu ANl KOHCTPYKUiMHOI cTani cnif
OTPUMYBATHU:
- abo npunMaoyYn 3HaHEHHs fy = Ry |

3riAHO 3 CTaHAapPTOM Ha BUpIG;
- ab0 3 BMKOPUCTaHHSAM CMPOLLEHHS], HABEOEHOrO Y
Tabrmui 3.1.

MpumiTka. Bubip moxe OyTn HaBegeHun y
HaLli oHarbHOMY [OAaTKY .
3.2.2 Bumoeu do ruracmuyHocmi

(1) Ons cranei BMMaraeTbes MiHiMarsHa B'\3KiCTb,
sIka NoBMHHA BYTW BUPaKEHA Y TEPMiHAX PaHUYHUX
3Ha4eHb ars:

- BiHOLLEHHSA fu / fy BU3Ha4€HOI  MiHiMarbHOl
rpaHULji MILUHOCTI Ha po3pvB fu JO BU3HaYEHOI

Mi Hi MaribHOI FpaHnLL TEKYYOCTi fy'

- BIHOCHOTO BUWOOBXEHHS NpW PYWHYBaHHI Ha
6a30Bii [JOBKMHI 3paska 5,65\/A0 (me A, - nouarkosa

f,=R

u m

nsioLLa NonepedHOro nepepiay);
- KpWUTUYHOI pedopmalii €, Oe &, BiANOBiAAE

(2.2)
where
R, - are design values according to Annex D of EN
1990;
Yjyi - are recommended partial factors.
Note 1: The numerica values of the recommended
partia factors y, ,; have been determined such that R,

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

Note 2: For characteristic values of fatigue strength
and partial factors y, ,; 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 R, for prefabricated products

should be determined from tests, the procedure in (2)
should be followed.

3MATERIALS
3.1 General

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

(2) This Part of EN 1993 covers the design of steel
structures fabricated from steel material conforming to
the steel gradeslisted 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 nomina values of the yield strength fy and
the ultimate strength £, for structural steel should be

obtained:
- either by adopting the values fy =Ry andf, =R

m
direct from the product standard;
- or by using the simplification given in Table 3.1.

Note: The Nationa 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:
- theratio f, / fy of the specified minimum ultimate

tensile strength fu to the specified minimum vyield
strength fy'

- the elongation at failure on a gauge length of
5,65\/A0 (where A is the original cross-sectional area);

- the ultimate strain ¢, where ¢, corresponds to the
ultimate strength £,



rPaHunLi MiLHOCTI fu.
MpumiTka. ["paHNYHI 3Ha4eHHs BiAHOLLIEHHS f, / fy,
BiJHOCHOI O BUZOBXEHHS NPU PYMHYBaHHI i KPUTUYHOI

pedopmalii - g, MOXyTb OyTM  Bu3HadeHi Y
HalioHanbHOMy — gopgarky. PexomeHayroTeCs  TaKi
3HaYEHHS:

-fu/fy21,10;

- BiJHOCHE BUOOBXEHHA NpY PyNHYBaHHI HE MeHLLe
15 0/o;

- g, 2 15£V re g, - dedopMalis Ha rpaHuu;
TEKYYOCTi (ey= fy/ E).

(2) Cranb, WO BIgNOBIgaE OOHIN i3 MapPOK CTaren,
3asHa4yeHnx y Ttabrmui 3.1, NOBMHHA NPUAMATUCHE K
TaKa, LLIO 33A0BOSIbHSE Lii BUMOT .

Tabmmua 3.1 - HomiHambHi 3Ha4eHHs rpaHuui
TeKy4ocCTi fy | rpaHuui MiuHocTi Ha postar f, ons

rapsiyeKaTaHol KOHCTPYKLiMHOI CcTarni

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:

- fu/fyz 1,10;

- elongation at failure not less than 15%;

-g,2 15£y, where EyIStheerld strain £, = fy/ E).

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

Table 3.1 - Nominal values of yield strength fy and
ultimate tensile strength £, for hot rolled structural steel

HomiHarnsHa ToBLMHa enemMeHTa f, MM
. . Nominal thickness of the element { [mm]
CraHgapT | Mapka cTarni
Standard and steel grade t<40 40<t<80
f,, Hivm® f,, Himm? f,, Hivm® f,, Himm?

EN 10025-2

S 235 235 360 215 360
S 275 275 430 255 410
S 355 355 510 335 470
S 450 440 550 410 550
EN 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
EN 10025-4

S 275 M/ML 275 370 255 360
S 355 M/ML 355 470 335 450
S 420 M/ML 420 520 390 500
S 460 M/ML 460 540 430 530
EN 10025-5

S235W 235 360 215 340
S355W 355 510 335 490
EN 10025-6

S460 Q/QL/QL1 460 570 440 550
EN 10210-1

S235H 235 360 215 340
S275H 275 430 255 410
S355H 355 510 335 490
S 275 NH/NLH 275 390 255 370
S 355 NH/NLH 355 490 335 470
S 420 NH/NHL 420 540 390 520
S 460 NH/NLH 460 560 430 550
EN 10219-1




S235H 235 360
S275H 275 430
S355H 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
S420 MH/MLH 420 500
S 460 MH/MLH 460 530
3.2.3 Kpuxke pyuHysaHHs1 3.2.3 Fracture toughness

(1) Marepian NOBUHEH Matn OOCTaTHIO B'A3KiCTb
PYMHYBaHHS, LWOO BUKMIOYUTU KPUXKE PyNHYBaHHS
PO3TArHYTUX ENEMEHTIB MPU OYiKYBaHI HaNHWKYIN
Temneparypi excnryarauii, WO MoXe TpanuTucs
NPOTArom nependavyBaHOro po3paxyHKOBOro TEPMiHY
excnuyaraui KOHCTPYKLUiT.

MpumiTka. HanHwkya Temneparypa excnnyaradil,
LLIO NPUAMEETLCS Yy PO3paxyHKy, Moxe ByTu HaeedeHa
B HaLliOHarNbHOMY 0AarKYy .

(2) Axwo ymosu, HaeemeHi B EN 1993-1-10,
BUKOHYIOTBCH  [f19  HaUHWXK4YOl  Temneparypu, TO
[odaTkoBa nepesipka Ha KpUXKe PyMHYBaHHS He
noTpibHa.

(3)B Ona enemeHTiB OyaiBerb, WO npauioloTb Ha
CTUCK, HeoDXigHO obupary MiHiManbHe 3HaYeHHs
YO3pHOI B'S3KOCTI.

MpumiTka B. Y HauioHanbHOMY [OOaTKy MOXe
HaBOOMTUCD iHGpOpMAaLLi A LWOA0 BUOOPY Xapak TEPUCTUK
YyOApHOI B'SI3KOCTI [J1A €MEMEHTIB, LU0 NpauiooTbh Ha
CTUCK. PexomeHOyeTbCs BUKOPUCTOBYBATU TabrmLio
2.1 EN 1993-1-10 ansi o, = 0,25fy(t).

(4) Wopo BubBOpy cranem Ana efemeHTiB i3
LUMHKOBMM  MOKPUTTAM,  HaHECEHUM  METOOOM
3aHypeHHs y npocovyBarnbHy cymill, ave. EN 1461.

3.24 Bnacmueocmi cmasi Wo00 MOoSWUHU
npokamy

(1) Axwo 3sripHo 3 EN 1993-1-10 HeobxigHO
BUKOPMCTOBYBATU cranb 3 MOK paLLeHnmm
BIIaCTMBOCTAMW Y HanpsMKy TOBLUMHK NpoOKary, Togi
crij  BMKOPUCTOBYBarM  CTarb, WO  BIiAMNOBIdae
HeobXigHOMY Kriacy sikocTi BianosiaHo Ao EN 10164.

Mpumitka 1. BkasiBku wono  subopy
BMaCTMBOCTEA Yy  HanpsaMKy  TOBLUWMHM  npoKary
HaBooaTbest B EN 1993-1-10.

Mpumitka 2B. OcobrmBy yBary crig npuainsru
3BapHMM 3'€O0HaHHAM Yy By3nax CripshkeHHs Oarku 3
KOSMOHOK | 3BapHUM dXlaHUsM, WO MpauiolTs Ha
PO3TAr Y HaNPSIMKY TOBLUMHMW.

Tabnuua 3.2 - Bubip knacy sikocti 3rigHo 3 EN
10164

(1) The material should 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.

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

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

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

Note B: The National Annex may give information
on the selection of toughness properties for membersin
compression. The use of Table 2.1 of EN 1993-1-10 for
Oy = O,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 propertiesis 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.

Table 3.2 - Choice of quality class according to EN
10164

3a0aHe 3HadeHHS ZEd arigHo 3 EN 1993-1-10
Target value of Z_  according to EN 1993-1-10

HeobxiaHe 3HaqeHHs Z, , BipakeHe Yepe3

pO3paxyHKOBI Z-3Ha4eHHs, 3rigHo 3 EN 10164
Required value of Z, expressed in terms of design Z-




values according to EN 10164

Z- <10

10< Zzy< 20

20<Z-,;<30
Zg,> 30

Z15
225
Z35

Mpumitka 3B. Y HauioHanbHOMY [04aTKy MOXe
HaBOOMTUCH PO3MOaiN 3g0aHNX 3HaYeHb ZEd 3rigHo 3

3.2(2) EN 1993-1-10 gns kracy SKOCTi BignosigHO OO
EN 10164. [na Gyaisenb i cnopys pekoMeHOy€eTbCs
pO3NOoAi N, HaBeaeHn y Tabrmui 3.2.

3.2.5 flonycku

(1) Oonyckm 3a mMacol i po3aMipamMy MpOKarHUX
npoddnis, NpodisiB 3aMKHYTOrO Nepepi3y i JIMCTOBOro
npoKary MOBVHHI  BIANOBIAATWM  CTaHO@pTaM  Ha

npogykuito ETAG abo ETA, $KWO He BCTaHOBIIEHI
6i rbLL XKOPCTKi A0MYCKMN.

(2) [Ona  3BapHuX eremMeHTiB MOBUHHI
3actocoByBarucs gonycku, HaseaeHi B EN 1090.

(3) MNMpwn po3paxyHKy KOHCTPYKLiN i MPOEKTYBaHHI
HEOOXiQHO BMKOPUCTOBYBATU HOMIHAMbHI  3HaYEHHS
pPO3Mi piB.

3.26 PogpaxyHkoei  3Ha4YeHHS
Mamepiarny

(1) Y pospaxyHKax MOKasHWKW Marepiany ans
KOHCTPYKLMHUX CTaren, OXOMNSIeHUX LIet0 YaCTUHOK
€Bpokogay, HeobxiaHO NPUAMATIN TaKUMMU:

- Moy Ik MpykHocTi £ = 210 000 H/mmZ;

G=—E  ~81000 HmMZ
-moaynbacyy ~ 21+V)
- KoedauieHT MNyaccoHa y npy>xHin craaii v = 0,3;

MoKasHUKie

- KoediUieHT  MiHIMHOrO  TemneparypHoro
PO3LINPEHHS O = 12 % 106 °c1 (npn T <100 °C).

Mpumitka. [lpn  pospaxyHKy BMSMBIB  Ha
KOHCTPYKLi 0 nepenany Temneparypmu B

KOMMNO3MLiMHMX CTarnebeTOHHMX KOHCTPYKLiSX 3rigHO
3 EN 1994 koediuieHT niHINHOrO TemneparypHoro
PO3LLNPEHHS NPUAMAETLCS O = 12 % 106 °c 1.

3.3 3'emHyBanbHI BUpobu

3.3.1 Kpinusnw+i Gemarii

(1) Bumorwn po kpinuneHux getanes HaeseneHi B EN
1993-1-8.

3.3.2 BumpamHi
3'edHaHb

(1) Bumorun go BuTpartHUX marepianis asia 3BapHUX
3'eaHaHb HaBeneHi B EN 1993-1-8.

3.4 |HWi BUPOOM 3aBOOCLKOrO BUIOTOBNEHHS
AnA Gypisens i cnopya,

(1)B byab-sika HaniBobpobreHa abo roTtoea
OyniBerbHa NpoayKLUis, WO BUMKOPUCTOBYETBLCS MpU
MPOEKTYBaHHI  KOHCTPyKUi OyaiBerb | Crnopya,
MOBMHHA BIONOBIJATU BIAMOBIAHOMY CTaHOAPTY Ha
npoaykuito EN abo ETAG, abo ETA.

Mamepianu ans 38apHUX

4 00BroBI4YHICTb

Note 3B: The National Annex may give the relevant
alocation of target values Zg; 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 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 structura steels covered by this
Eurocode Part should be taken as follows:

- modulus of elasticity £=210 000 N/mm?;

G-_E 81000 N/mm2

- shear modulus ~ 2(1+V)

- Poisson's ratio in elastic stagev = 0,3;

- coefficient of linear thermal expansion a = 12 x
106 °C1 (for T < 100 °C).

Note: For caculating the structura effects of
unequal temperatures in composite concrete-steel
structures to EN 1994 the coefficient of linear thermal

expansion istaken asa = 12 x 106 °c1.

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 prefabricated productsin buildings

(1)B  Any semi-finished or finished structural
product used in the structura design of buildings
should comply with the relevant EN Product Standard
or ETAGor ETA.

4 DURABILITY




(1) OcHoBHI BUMOrM [0 TEPMiHY eKkcnryarauii
BuKraaeHi B EN 1990.

(2) Cnocobn BWKOHaHHA 3axMCHOI  0BPOBKW,
30iNCHIOBaHI No3a OyaiBeribHMM MaldaHYMKOM | Ha
6y aiBensHOMY MalngaH4YuKy, NOBUHHI Bignosigatn EN
1090.

Mpumitka. Y EN 1090 HaBOOSATECA YMHHUKMK, LLO
BNSIMBAOTb Ha BMKOHaHHS, $Ki HEObXigHO 3asHadaru
Npv NPOEKTYBaHHI.

(3) Enementn, wo nignaraioTs AT KOpOo3i,
MEXaHiYHOro 3HOoCy ab0 BTOMHOrO pPyMHYBaHHS,
MOBUHHI NPOEKTYBaTncs i3 3abesneqeHHsam
MOXIMBOCTI  Orfsay, PEeMOHTY i PEKOHCTPYKLUjl, a
TaKOX HeobXiaHOro AoCTyny Afd NOTOYHOro ornsay i
TEXHIYHOr 0 0BCITyrOBYBaHHS NpW eKcrryarawi.

(4) [Ona «koHcTpykuin OygiBens i cnopya
pO3paxyHOK Ha BUTPUBANiCTb 3a3BMYail BUKOHYBATU He
NoTPiBHO, 3a BUHATKOM TaKUX IX ENIEeMEHTIB:

a) OMOPHWUX ErieMEeHTIB MigMOMHUX MPUCTOCYBaHb
ab0 PyXOMOrO HaBaHTKEHHS;

b) enemeHTiB, WO NignaraioTs Ai1 NOBTOPHOBaHUX
LIMKIi B HANPy»eHb Bifl BiOPYOYOro yCTarKyBaHHS;

C) enemMeHTiB, Lo nignaraioTb gil BiOpauin Big
BiTPOBOrO HABaHT &K EHHS;

d) enemeHTiB, WO NignaralTb Aii KOMMBaHb Bif
CKYMYEHHS rioaen.

(5) Ans enemeHTiB, SKi He MOXYTb Oy T OBCTEXeEHI,
cnig  nepegbadarv  BIONOBIAHWA — MPUMNYCK  Ha
KOPO3iMHUI 3HOC.

(6) 3axucT BiA KOPO3iT HE NOTPIOHO BUMKOHYBAaTU
Ons BHYTPILLHIX KOHCTpyKUin Oyaisernb i Crniopya,
SKLLIO BiJHOCHA BOMOriCTb YCEPEONHI MPUMILLEHHS He
nepesuLuye 80 %.

5 PO3PAXYHOK KOHCTPYKUIT

5.1 M opentoBaHHA KOHCTPYK LT [yl po3paxyHKy

5.1.1 MoOermoeaHHs1 KOHCMPYKUii ma OCHOeHI
COIMYyWieHHS

(1) PospaxyHOK NOBWMHEH [IpyHTYBaruca Ha
pO3paxyHKOBMX Moaernsix KOHCTPYKLUIT, AKi
BiANOBI JA0Tb FPaHUYHOMY CTaHy, LLO PO3rIAOaETbCS.

(2) PospaxyHkoBa mMoperb i OCHOBHI [OMYLUEHHS
Onst NPOBEOEHHA PO3paxyHKY MOBWUHHI  Biaobpakarn
poBOTY KOHCTPYKUjT Npy OOCArHEHHi BiAnOBiAHOrO
rPaHUYHOrO CTaHy 3 [OCTarHiM CTyrneHeMm TOYHOCTI, a
TaKOX BIOTBOPIOBATM OYiKYBaHUA TWUM MOBEOiHKN
nonepeqH1X NepepisiB, enemMeHTiB, BY3IiB Ta Ornop.

(3) Mertop, Lo BUKOPUCTOBYETLCA OIS PO3PaXYHKY,
noBvHeH 6yTM CyMiCHUM i3 pO3paxyHKOBUMM
OOMYLLEHHAMM.

(4) W oo mooentoBaHHA KOHCTPYKLIT Ta OCHOBHUX
JonylleHb Ons eneveHTiB OydiBenb i cnopyd ave.
Takox EN 1993-1-5i EN 1993-1-11.

5.1.2 M oderrogaHHs1 8yanie

(1) Y 3saranbHOMy BMNaOoKy MOXHa HEXTyBaru
BM/MBOM  XapaKTepy pobOTM By3niB Ha po3nogin
BHYTPILLUHIX CWI i MOMEHTIB Yy KOHCTPYKUil i Ha
aedopMalil KOHCTPYKLUiT B LiFIOMY, NPOTe SKLLO Takuii
BNSIMB € ICTOTHUM (SK Yy BMNaOKy HaniBKOPCTKMX

(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) 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;

¢) 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) Corrosion protection does not need to be applied
to internal building structures, if the internal relative
humidity does not exceed 80 %.

5 STRUCTURAL ANALYSIS
5.1 Structural modelling for analysis
5.1.1 Structural modelling and basic assumptions

(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 behaviourof the joints on the
distribution of internal forces and moments within a
structure, and on the overall deformations of the
structure, may generally be neglected, but where such
effects are significant (such as in the case of



By3riB), MOro HeobxigHO BpaxoBysatu, amB. EN
1993-1-8.

(2) Ona Bu3HadeHHs BUNAOKIiB, Y SIKMX MOTPIiOHO
BPaxoByBaTu BMNSMB XapakTepy poboTVM By3niB npu
pO3paxyHKy, HeobXigHO pO3pi3HATM Tpu  Mogeni
ByaniB, avB. EN 1993-1-8, 5.1.1:

- LWAPHIipHY, NS sIKOI MOXXHa oMY CTUTH, LLO BY30r
He nepenae 3rMHarbHi MOMEHTY;

- DJKOPCTKY, Ors $KOI MOXHa [0onyCTuTw,
XapakTep poboTy By3ria HE BNIIMBAE Ha PO3PaxyHOK;

- HaniBXOPCTKY, A KOOI XapakTep poboTn Byana
HeObXiHO BpaxOoByBaTh Npu po3paxyHKax.

(3) Bumorwn o ByaniB pi3Horo tuny HaesedeHi B EN
1993-1-8.

5.1.3 B3aemodisi criopydu 3 OCHOB0H

(1) [OedopmauinHi  XapakTepUCTUKU  OCHOBU
HeoOXiAHO BPaxoBYyBaTW y BMNaOKaX, SKLIO BOHWU €
3HaHHUMMN.

Mpumitka. EN 1997 Hagae BKasiBKM
pO3paxyHKY B3aemopji Cropyay 3 OCHOBOO.

5.2 3aranbHuin pospaxyHoK
5.2.1 Bnnue deghopmauii Ha KOHCMpPYKUii

(1) BHyTpilwHi cm i@ MOMEHTM y 3ararnbHOMYy
BUMNQOKY MOXYTb OyTW BU3HaY€EHI 3 BUKOPUCTaHHSM:

- pO3paxyHKy NePLUOro NopsaKy 3 BUKOPUCTaHHSM
NoYaTKkoBOI FeOMETPIT KOHCTPYKLT;

- pO3paxyHKy [Apyroro nopsiaky 3 YpaxyBaHHAM
BNAMBY AedopMaLlii KOHCTPYKLT.

(2) Brnirmeu pedoopmadii (BNmmem Apyroro nopsioky)
HeOOXigHO  po3rnsgaryM,  SKWO  BOHM  3HaYHO
30iNbLLUYOTh 3yCUITia ad0 3Ha4YHO 3MiHIOKTb POBOTY
KOHCTPYKLLT.

(3) PospaxyHOK nepwioro nopsgky Moxe 6yTu
BUKOPUCTAHUIN 719 KOHCTPYKLUiT, $SKLO 3POCTaHHAM
BigNOBI AHWMX BHYTPILLHIX cuin abo MOMEHTIB, abo by ab-

LLO

ang

semicontinuous 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 behaviourof 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) The requirements of the various types of joints
aregivenin 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 caculation of
soil- structure interaction.

5.2 Global analysis
5.2.1 Effects of deformed geometry of the structure

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

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

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

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

(38) First order analysis may be used for the
structure, if the increase of the relevant interna forces
or moments or any other change of structural behaviour

SKOK  iHWOW  3MiHOW  poboTn  KOHCTpyKUii, caused by deformations can be neglected. This
BUKIIMKaHOO 11 AediopMaLliamn, MOxXHa 3HexTyBaTu. Lia  condition may be assumed to be fulfilled, if the
yMOBa MOXEe BBaKarucsl  BUMKOHaHow, skwo following criterion is satisfied:
3300BOSbHSATLCA TaKi KPUTEPIT:
F
Oop ==2-2>10
Feq
AN po3paxyHKy B NPYXKHiN cTaail, for elastic analysis
O o= Fer >15 (5.1)
Feq
AN po3paxyHKy B NIIaCTUYHIN cTadil, for plastic analysis
ae where
a, - KoediuieHT, Ha sKWUA po3paxyHKoBe a,, - isthe factor by which the design loading would
HaBaHTaKeHHA MOBWMHHO Oyt 30irblweHe s have to be increased to cause eastic instability in a

OOCSITHEHHST 3aranbHOI BTParu CTIMKOCTI Yy MPYXKHIN
cranii;

Fey - PpO3paxyHKoBe — HaBaHTaKEHHs  Ha
KOHCTPYKLLi10;
F., - KpWUTWYHE HaBaHTaKEHHA nNpu BTpari

3aranbHOI CTIMKOCTI Yy MPYXHiN cTanil, BU3Ha4eHe Ha
OCHOBI MOYaTKOBUX MPY>KHUX XXOPCTKOCTEN.
Mpumitka. Y dopmyni (5.1) HaBoguTbesa GinbLue

global mode;
F g4 - is the design loading on the structure;

F., - is the elastic critical buckling load for global
instability mode based on initial elastic stiffnesses.

Note: A greater limit for a, for plastic anaysis is



rpaHn4yHe 3HadYeHHA O5d GC,, OnA po3paxyHKY B

NMacTUYHIA  CTaail, OCKINbKWM Ha XapakTep poboTu
KOHCTPYKUIT MOXYTb 3Ha4HO BrSMBaTW HEMiHiWHI
BraCTUMBOCTI MarepianiB y rpaHW4YHOMY CTaHi 3a
HECY4Ol 3[daTHICTIO (Hanpuknad, npu  opMyBaHHI
NMaCTUYHUX LIapHIpIiB Yy pami 3 Nepeposnoifiamm
MOMEHTIB ab0 MpU BUHMKHEHHI 3HaYHMX HEMiHiNHMX
JedopManin - BiJ  HaniBKOPCTKMX  ByaniB). 3a
OOrpyHTYBaHHS  Ginbll  TOMHUMW ~ METOdaMM B
HaLlioHanbHOMY [0[aTKy MOXEe HaBOAUTUCH MeHLLe
FPaHNYHE 3HaHEHHS ANSl A, ANA NEBHWX TUMIB pam.

(4)B TlopranbHi pamMn 3 HEBENMMKUMK  yXWUriamu
NOKpUTTA | nrocki pamyn  GyaiBerb  6arkoBo-
CTOSIKOBOrO TUNY MOXYTb OyTM nepesBipeHi Ha
PYWHYBaHHS BHaCNiOK MOMepedHoro 3MillleHHA 3a
[JOMOMOroK0 PO3paxyHKY MepLIOro NopsiaKy, SKLLO Arisd
KOXXHOrO NMOBEPXY BUKOHYETLCHA KpuTepin (5.1). Y umx
KOHCTPYKUisiX @, Moxe Oyt obumcreHnin i3

BUKOPUCTaHHAM HacTynHOI HabrvkeHol diopMynv, 3a

YMOBM, LLIO OCbOBUM CTUCK y Oarkax abo purensx €
HEe3Ha4YHUM:
Uer :(
ae

Hgy - PpoO3paxyHKOBE 3Ha4YeHHs1 rOpU3OHTarbHOI

peaKUiT Yy  HWKHIM  4YaCTWMHI  noBepxy B4
rOPU3OHTaNbHUX HaBaHTaXeHb [ I KTUBHUX
rOPU3OHTaNbHMX HaBaHTaXeHb, auB. 5.3.2(7);

Vey - CyMapHe po3paxyHKOBe BepTUKarbHe

HaBaHT&KEHHA Ha KOHCTPYKUIKO Y HWKHIN YaCTuHI

NOBEPXY;
Oy gy - TOPM3OHTaNbHE NEPeMilLeHHsl BEPXHBOI

YaCTUHW NOBEPXY BiAHOCHO HUXXHBLOI YaCTUHW NMOBEPXY

\/
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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 aframe
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 a,,, 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
analysisif the criterion (5.1) is satisfied for each storey.
In these structures a, may be calculated using the

following approximative formula, provided that the
axial compression in the beams or rafters is not
significant:

(5.2)

where
Hg, - 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);
Vg, - isthetotal design vertical load on the structure

on the bottom of the storey;
6H,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

npu 41 Ha pavy roOpu3OHTanbHMX HaBaHTakeHb floor level;
(Hanpuknag, BITPY) | CGIKTUBHUX T[OPU3OHTaNBHUX h - isthe storey height.
HaBaHTaKeHb, MPUKIaOeHWX Ha pPiBHI  KOXHOroO
NOBEPXY;
h - BucoTa noBepxy.
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PucyHok 5.1 - [NosHaku anst 5.2.1(2)

Figure 5.1 - Notations for 5.2.1(2)



Mpumitka 1B. [ns BukopuctaHHa (4)B, 3a
BiACYTHOCTI  Oinbll  getarnbHOI  iHGopMaLii,  yxun
NOKPUTTA MOXHA MPUAMAT MNOSMOTUM, SKLWO BiH He
KpyTilumn Hix 1:2 (26°).

Mpumitka 2B. [ns BukopuctaHHs (4)B, 3a
BiACYTHOCTI Ginblu AeTanbHOl iHdopMaLii, OCLOBUIA
cTUcky Barnkax abo puressx MoXXHa BBaKaTu 3HaHHUM,
AKLLO:

2203

ae

Ng,, - po3paxyHKoBe 3Ha4eHHsI CTVCKarbHOI curm;

A - YMOBHa rHyyYKiCTb Y NSIOWWHI pamun, ob4umcrieHa
ans 6arnok abo purenis, i3 LWapHipaMn Ha X KiHUSX i 3
rEOMETPUYHOIO JOBXKUHOIO, BUMIPAHOI B3OOBXK Oarok
abo purenis.

(5) Bnrmewn 3ani3HoBaHHA 3CyBY | MiCLEBOI BTpaTu
CTIMKOCTI Ha >OPCTKICTb MOBWHHI BpaxoByBaTUCS,
SKLLO Lie 3HaYHO BrSMBaE Ha 3aranbHUN PO3paxyHoK,
avB. EN 1993-1-5.

MpumiTka. [1ns npokarHux i 3BapHUX NepepisiB i3
nogj 6HuMm pO3Mi pamu BNSMBY 3CyBHOIO
3ari 3HIBaHHSA MOXXHA 3HEXTYBATW.

(6) Bnrme KoB3aHHA B 6oOrroBMX OTBOpax Ha
3aranbHUA  PO3PaXyHOK, a TaKoX BMSMB NogibHMX
Jedopmauin - 3'€OHYBaNbHUX — €MIEMEHTIB, TakuxX sK
BUHTM 4YM  aHKepHi 6o, Ha 3ycunna  cnig
BPaxO0BYBaTW, SKLLIO BOHW € CyTTEBUMM Ta 3HaHYLLIMMW.

5.2.2 Cmitikicmb pam

(1)Akwo BignosigHO A0 5.2.1 NoBuUHHI ByTWN B34TI
00 yBarm BNSmMBM Aedopmauii - KOHCTPYKUIT, Tofgj
HeobxigHO 3actocyBaru (2) - (6) Ana BpaxyBaHHS LMX
BMNJSIMBIB i NEPEBIPKMN CTINKOCTI KOHCTPYKLT.

(2) TMMepeBipky cTiKOCTi pam abO iX YaCTUH
HeoOXiaHO NpoBOANTYU 3 ypaxyBaHHAM
HEOOCKOHANOCTEN | BryMBIB APYroro nopsiaKy.

(3) BignosigHO po TWNy pavmn | 3ararnbHOro
PO3paxyHKy, BNSMBW  Opyroro  nopsioky [
HEOOCKOHANOCTI  MOXHa BpaxoByBaTyM OOHUM i3

HUYKYEHaBeaeHnx MeTo;B:

a) obwaBa MOBHICTIO 32 OOMOMOrOH  3ararnbHOro
PO3pPaxyHKy;

b) 4acTKOBO 3a AOMOMOr O 3ararbHOr0O PO3PaxyHKY
| YaCTKOBO LUSIIXOM OKPEMUX MNEPEBIPOK  CTiNKOCTI
€reMEHTIB BigrnosigHo 1o 6.3;

C) [r1s OCHOBHUX BUMN3OKiB 3a AOMOMOr Ol OKpeEMMX
NePEeBIPOK CTINKOCTI eKBiBarieHTHUX EMeMEeHTIB 3riaHO
3 6.3 3 BUKOPUCTaHHSAM HanNeXKHUX HaBeoeHnX OOBXWH
BiANOBIAHO A0 3aranbHOI dOpMKM BTParyM CTiMKOCTI
cucTemu.

(4) BnrmBu  gpyroro  nopAoKy — MOXYTb
pO3paxoByBaTUCA 3 BUKOPUCTaHHAM MPUNHATHOrO Onst
KOHCTPYKLIT PO3paxyHKY (BKIHOYaHOYM MOKPOKOBI 4K
iHWI iTepauinHi npouenypw). Ona pam, ge nepwia
dopma BTparn CTIMKOCTI BHacmiJOK MOMEPeHHOro
3MilLleHHA € [OMIHYK4O, PO3PaxyHOK MepLUoro
NOpsiaKy B MPYXKHIN CTamil NOBUHEH BMKOHYBAaTUCH 3
ypaxyBaHHSIM MOAANbLIOrO 3pOCTaHHA  BiANOBi AHUX
3ycurb  (Hanpukrnag, 3rvHanbHUX  MOMEHTIB)  3a

%
\’ Neg '

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:

(5.3)

where
Ng, - isthe design value of the compression force;

A - is the inplane non dimensiona 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 globa anaysis, 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) 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) partialy by the globa analysis and partially
through individua 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.



[0MOMOr Ot HarneXHNX Koedi LI eHTiB.

(5)B [ns ogHONOBEPXOBUX paM, PO3PaxOBaHUX Ha
Gasi 3aranbHOro po3paxyHKy B NPY>KHIM cTadil, edekTu
Opyroro nopsioky Bi4 MNOMEPEYHOro  3MiLLEHHS,
CMPUYNHEHI BEPTMKANBHUMM HaBaHT2KEHHSAMM,
MOXYTb OyTM obumcreHi  wrsxoM  36ifbLUeHHs
FOPU3OHTaNbHUX  HaBaHTakeHb Hp, (Hanpukriag,

BITPOBUX) | €EKBIBaNIEHTHUX HaBaHTaKeHb VEdD,
obymoBreHnx  HegockoHaroctamm  (5.3.2(7)) Ta
IHWAMXM  MOXIMBMMM  edeKTaMn  BiJ MNOMNEPEYHOro

3MiLLEeHHs 3rigHO 3 Teopied MNepLoro nopsaky 3a
[0onoMororo KoedaLieHTta:

1

1_1

Uer
3a ymoBwm, LWo a,, = 3,0,
fe a,, Moxe ByTn obumcreHnii 3a gopmyrioto (5.2)

B 5.2.1(4)B 3a yM0OBU, LLO yXW NOKPUTTS € HEBENMKMM
i 0cboBUIM CTUCK y Barkax abo purernsx HesHaqHHUN, SK
obymogrieHo B 5.2.1(4)B.

Mpumitka B. Mpn a,,. < 3,0 3acTOCOBYETHCS BirbLL

TOYHUIA PO3PaxyHOK APYroro NopsiaKy.

(6)B Ons 6araronoBepxoBuX pam eekTn Opyroro
NopsiaKy BiJ MOMEPEYHOrO 3MiLLEHHS MOXYTb OyTu
ob4uncrieHi 3a 4OMOMOro MeTody, HaeedeHoro B (5)B,
32 yMOBM, LIO YCi MOBEPXM MalOTb OOHaKOBUI
po3noain:

- BEPTUKANbHUX HABaHTaKEHD;

- TOPU3OHTaNBbHUX HaBaHTaKEHb;

- XXOPCTKOCTi pamu No Bi AHOLLEHHIO [0 NOMepeqHNX
Cun, NPUKageHnX Ao NoBepXiB.

Mpumitka B. ObmexeHHa meTogy OVB. TaKOX Y
5.2.1(4)B.

(7) 3rigHo 3 (3) CTiMKICTb OKpemMnx €efemMeHTIB
HeobXiAHO Nepesi pATM BiAMNOBIAHO A0 HACTYMHOr O:

a) SKLWO BMfMBW OPYroro nopsgky B OKpeMmx
enemMeHTax i BignoBigHI HEOOCKOHAarocCTi EneMeHTiB
(5.3.4) noeHicTHO BpaxOBaHi NpVM  3ararbHOMY
pO3paxyHKy CUCTeMW, TO Hemae HeobXigHOCTi B
OKpemi nepesipLi CTiMKOCTI enemMeHTiB BignoBiHO 0
6.3.

b) sKWO BfmMBM OpPYroro nopsigky B OKpemux
enemMeHTax abo MNeBHIi HEOOCKOHAroCTi  OKPemoro
ereMeHTa (Hanpvkrag, HeOOCKOHArOCTi eneMeHTa ans
3rMHanbHOI  i/ab0  NONEPEYHO-KPYTUIBbHOI  dhopmm
BTpatn CTinkocTti, auB. 5.3.4) He BpaxoByHOTHCA
MOBHICTIO Yy 3aranbHOMy pPO3pPaxyHKY, TO CTiNKiCTb
OKpPEMUX EreMeHTIB HEeoDXiaHO NepeBipsaATn 3rigHo 3
BIONOBIOHMUMM  KpUTepiaMn 6.3 Ona  BASMBIB, He
OXOrMfeHNX 3aranbHUM Po3paxyHKOM. Taka nepesipka
NMOBMHHA BPaxoByBaTM MOMEHTU | 3yCUIs Ha KiHLSX,
OTPUMaHi i3 3ararnbHOro  PO3paxyHKYy  CUCTEeMMU,
BKIMIOYaOMN 3ararbHi BNAMBM OPYroro nopsaky Ta
3aranbHi HegockoHarocTi (5.3.2), Oe ue € CyTTeBUM, |
MOXe ©OasyBarncs Ha HaBedeHin [OBXKMHI, Lo
0PI BHIOE FEOMETPUYHI N JOBXKMHI.

(8) Y pasi sKLO CTiNKICTb paMu NepeBipaeTbes 3
BMKOPUCTaHHSM MOAENi €KBiBarEHTHOro CTosiKa 3rigHo

(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 Hg (e.g. wind) and equivalent loads

Ve, 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) in

5.2.1(4)B, provided that the roof slope is shallow and
that the axial compression in the beams or raftersis not
significant as defined in 5.2.1(4)B.

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

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

- distribution of vertical loads;

- distribution of horizontal loads;

- 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 effectsin individua 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
globa analysis, the individua stability of members
should be checked according to the relevant criteria in
6.3 for the effects not included in the globa analysis.
This verification should take account of end moments
and forces from the global anaysis 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



3 6.3, 3Ha4yeHHs HaBeoeHWX [OOBXWH MOBUHHI
FPYHTYBAarucs Ha 3ararnbHi dopMi BTparyn CTiAKOCTI
paMn 3 ypaxyBaHHSM XapakTEPUCTUK KOPCTKOCTI
€MEMEHTIB | BY3niB, HasBHOCTI MIaCTUYHUX LUGPHIPIB |
PO3MOAiSly CTUCKaNbHUX 3yCurb MPU PO3PaxyHKOBUX
HaBaHTaKEHHAX. Y  UbOMY BUM3OKY  BHYTPILUHI
3ycumrs, WO  BMKOPUCTOBYIOTBCA Y  Mepesipkax
CTIMKOCTi, BW3Ha4alOTbCA BIOMOBIAHO OO0 Teopil
NePLLIOro nopsiaky 6e3 ypaxyBaHHSA HEOOCKOHarOCTEN.

MpumiTKka. Y HauioHanbHOMY Ooaatky Moxe ByTu
HaBeneHa i HdoopMaLlisi po cdepy 3aCTOCY BaHHS.

5.3 Hepock oHanocri

5.3.1 OcHOeHI nonox eHHs1

(1) TMpn pospaxyHKy KOHCTPYyKUiT HeobxiaHo
BpaxoByBaru BigMOBIOHI NOMpPaBKW, O BPaxOBYHOTb
BMMBW Bi, HEOOCKOHANOCTEN, BKITIOYa4YMN 3arMULLKOBI
Harpy>XeHHs1 | reOMEeTPUYHI HEOOCKOHArOCTi, Taki K
BIOXUINEHHA  Bi4 BEPTUKani, HENpPAMOSiHINHICTb,
BiOXUIEHHA Bi MIOWMHWN, HEOOMKWU npu NigroHui i
OyOb-5KKi HE3HaYHI eKCLIEHTPUCUTETH, SKi MaIOTb MicLe
y Byarax HEHaBaHTaXeHOI KOHCTPYKLiT.

(2) Cnig  BMKOpUCTOBYBaTU €KBiBarneHTHi
reoMeTpuyHi - HegockoHarocti  (5.3.2 i 5.3.3) ai
3Ha4EeHHAMM, SKi BigoDpaKaloTb MOXIMBI BMNIMBK Bif
YyCiX TWNIB HEOOCKOHANOCTEA 33 BUHATKOM TUX
BMNSMBIB, SKKi BKIIOYEHi Y hOpMyIM NEPEBIPKUN HECYHOI
30arHOCTI enemMeHTa, avB. po3aain 5.3.4.

(3) HeobxigHo BpaxoByBaTU
HEOOCKOHAarocCTi:

a) 3ararnbHi HEOOCKOHANoCTi Ans paMm i B'A3eBuX
CUCTEM,;

HKYEHaBeOeHi

b) Micuesi HeOoCKOHanocTi  Ofid  OKpemmx
EMNEMEHTIB.

532 H edockoHanocmi am 3a2a/1H020
Po3paxyHKy pam

(1) MNepenbadyBaHa doopma 3araneHuX

HEOOCKOHAarOCTEM Ta MICLEBMX HEOOCKOHaroCcTen
MOXe OyTM OTpuMaHa Ha OCHOBI POPMM MPY>KHOrO
BUNYYYBaHHA AN NSOWWMHA BTParu CTIMKOCTI, WO
PO3r NSAETHCA.

(2) HeobxigHO BpaxoByBatu BTpary CTiMKOCTI B
MSOWMHI  Ta i3 NIIOWMHK, BKIMOYAIOUN  KPYTUSTbHY
BTpary CTiNKOCTI 3 CUMETPUYHUMMU Ta
HECUMETPUYHMMM  OpMaMK  BUMYYYBaHHSA  riA
HalOi fibLL HECNPUSTIIMBOMO HANPSIMKY Ta GoopMK.

(3) MNMpwn pospaxyHKy pam, sKi € YyTrmMBAMMK [0
BTPaTn CTIMKOCTI BHAacmiJOK MOMEPEYHOro 3miLLeHHS,
HeOobXiQHO BpPaxoByBaTW BrfMB HEOOCKOHArNOCTEN 3a
[JOMOMOr Ol €KBiBalNeHTHOI HEOOCKOHArNOCTi Yy dopMi
No4YaTKkoBOro nornepe4Horo 3MiLLEHHS Ta
HEIOCKOHAIOCTEN BUKPUBIIEHHS OKPEMUX eNEeMEHTIB i3
nrowmrHN. HegockoHarnocTi MoXKHa BUSHaUYUTU TaK:

a) 3arareHi NoYarkoBi HEOO0CKOHAOCTI
Nnonepe4HOro 3MiLLIEHHS, MB. PUCYHOK 5.2:

4) = ¢)0(,I. h%m

ne
D,- ©a3oBe 3HayeHHs, wo gopisHioe 1/200;

a, - 3HKYBarNbHUA  KoediuieHT ans BucoTU h

KOJTOHW:

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 compressive
forces under the design loads. In this case internal
forces to be used 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 structurd analysis to cover the effects of
imperfections, including residua 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 al 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 individua 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 mode
the effect of imperfections should be allowed for in
frame analysis by means of an equivaent imperfection
in the form of an initia 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
@, - is the basic value @, = 1/200;
a, - is the reduction factor for height h applicable to
columns:



a, = 2\h, ane 2/3 < a, < 10;
h - BUCOTa KOHCTPYKLT, M;

a,, - SHWKYBaNbHWA KOedILiEHT Ans KinbKocTi
KOJOH Y psay:

|
O, =105
V \

m - KinbKiCTb KOIMOH Y psidy, BKIIOYa0UM TiflbKU Ti
KOJOHU, SIKi HECYTb BEPTUKarNbHE HaBaHTKEHHS,
NEd He MeHLwe Hix 50 % Bia cepenHboro 3Ha4eHHs!

HaBaHTKEHHS, WO MpuNggae Ha  KOSIoHW Y
BEPTUKArbHI M MIIOLLWHI, LLO PO3rIaaETbCs.

1+ —

a, = 2h, but 2/3 < a, < 10;
h - isthe height of the structure in meters;

a, - is the reduction factor for the number of

columnsin arow:
1 1
m)
m - is the number of columns in a row including

only those columns which carry a vertical load;
Ng, not less than 50 % of the average value of the

column in the vertical plane considered.

R} ]

PucyHok 5.2 - ExBiBarneHTHi HEOOCKOHANOCTi MONEPEYHOr o 3Mi LLIEHHS

Figure 5.2 - Equivalent sway imperfections

b) BIOHOCHI MOYaTKOBI MiCUEBI HEOOCKOHAMOCTI
BUKPUBIEHHS €MEMEHTIB i3 NMOWWHX Npu  BTpari
CTIKOCTI 3a 3rMHarnbHOK duOpMOLO:

eo/L.

ne L - joBKNHa enemeHTa.
MpumiTka. 3HaueHHs e /L moxe ByTn BubpaHe 3

HaujoHanbHOro pJopatka. PekomenaoBaHi  3HadeHHsA
HaBeneHi B Tabrmuj 5.1.

Tatnmus 5.1 - Po3paxyHKOBi 3Ha4EHHS MOYaTKOBOI
Mi CLIEBOI HEAOCKOHANOCTi BUKPUBIMEHHSA eO/L

b) relative initial loca bow imperfections of
members for flexural buckling:

(5.6)

where L - is the member length.
Note: The values e/L may be chosen in the

Nationa Annex. Recommended values are given in
Table 5.1.

Table 51 -
imperfection e,/L

Design vaues of initia bow

[Mpwn pospaxyHKy y NpPyXHin [Mpwn pospaxyHKy y NracTUYHIn
KpvBa BTparu CTinKocCTi BiAnoBiAHO OO0 cragii cragii
T30nmL 6.1 Elastic analysis Plastic analysis
Buckling curve acc. to table 6.1 eO/L o)L
a 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 Ona  pavHux  KapkaciB  Byaisenb (4)B For building frames sway imperfections may

HEOOCKOHANOCTI  MOMEPEedHOro  3MmiLLEHHSA

MOXHa He be disregarded where:




Bparu 0o yBaru, SKLLO:

HEd 2> 0'15vEd .

(5)B [Ona BU3Ha4YeHHA TrOPU3OHTarbHUX 3YyCUrb,
NPUKaOeHNX Ha PiBHI aMcka NepexpuUTTa HEobXiaHO
npunmMaTn opMy HeLOCKOHANIOCTEN, K NoKasaHo
Ha PpuUCYHKY 5.3, Oe @ - HedocKoHanicTb
NnornepeyHoro 3milleHHs, otpumaHa 3 (5.5) vy
AOMyLLEHHi, WO BMCOTa OAHOro MNoBepXy cknagae
h, gme. (3)a).

= —>»
¢/2
<
H =¢N,
e o )
<
¢/2
v s

T

(5.7)

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

PucyHok 5.3 - dopma HegockoHanocTen nonepeyvyHoro 3mileHHs @ ansa ropu3oHTanbHUX Cun,
npUKNageHnx Ha piBHi giaparmm nepekpuTT4

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

(6) Mpwn npoBedeHHi 3ararbHOro pPO3pPaxyHKy 3
METOK BU3HaYEHHA 3yCUIlb | MOMEHTIB Ha KiHLAX
€reMeHTIB, L0 BUMKOPUCTOBYHOTLCA MpU MNeEPEeBipKkax
eremMeHTiB BignoBiAHO [0 6.3, MOXHa HexXTyBaru
Mi CLIEBUMM HEOOCKOHaroCTAMM BUKPUBMEHHS
ernemMeHTIB i3 nrowmHw. MNpoTe, ang pam, 4yTrmMBmMx 0
BMN/MBIB APYroro nopsigky, HeobXigHO BpaxoByBaTH
MiCLEBI HEOOCKOHAroCTi BUKPUBIIEHHST €rieMeHTiB i3
NMOWWHW OOOATKOBO A0 3aranbHUX HEOOCKOHarocTen
nonepedHoro amiweHHs (5.2.1(3)) npu pospaxyHKy
PaMHUX  KOHCTPYKUIA NI KOXHOrO  CTUCHYTOro
erieMeHTa 3a Takux YMOB:

- 32 HasIBHOCTI, $K MiHIMyM, OOHOro By3ra,

30aTHOrO  CNpUMAMAaT  MOMEHT, Ha OOHOMY  KiHLi
enemMeHTa:
lAf
>0,5,]
VNgg
ne

Ng,, - pPo3paxyHKoBe 3Ha4eHHsI CTUCKarbHOI curm;

(6) When performing the globa 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 loca bow
imperfections of members additionally to global sway
imperfections (see 5.2.1(3)) should be introduced in the
structural anaysis of the frame for each compressed
member where the following conditions are met:

- at least one moment resistant joint at one member
end

(5.8)

where
Ng, - isthe design value of the compression force;

A -BiHOCHa rHYYKICTb Yy NSIOWMHI AN eneMeHTa, A - is the inplane non-dimensional slenderness
AKUIA PO3rNAAaeTbCsa AK LWAPHIPHO ONepTU. calculated for the member considered as hinged at its

MpumiTka. MicLesi HeOOCKOHaroCTi BUKpuBneHHs ©Nds.

- - Note: Local bow imperfections are taken
i3 NSIOLLMHM BPaxoBYytOTECA NPV NEPEBipkax eneMeHTa, . .
wB. 52.2(3) i 5.3.4. into account in member checks, see 5.2.2(3) and

534



(7) BnrmBn  noyarkoBoi  HEOOCKOHArOCTI
NONEPEHHOro 3MiLLEHHS | MiCLIEBMX HEOOCKOHAroCTeN
BUKPUBMEHHS i3 MAOWMHM MOXYTb OyTW 3amiHeHi
CUCTEMaMM €KBiBaNEHTHUX OPU3OHTaNbHUX CUI, LLO
BBOASTLCA Ar1st KOKHOI KOMNOHM (pUCYHKKM 5.3 i 5.4).

~Ed NEd
Y= on,,
>
¢ -»
46— N
NEd NEC

[NoyarkoBi HEOOCKOHArOCTi
Nnonepe4yHoro 3miLLEHHSA
Initial sway imperfections

(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.

NEd NEd
v v 4N 8,4
+ T —
»
>
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»
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]
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™
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»
.. = : 4N“8°d
A L
Neo Neg

MoyaTkoBi HEOOCKOHAMOCTI
BUKPUBIIEHHS
Initial bow imperfections

PucyHok 5.4 - 3amiHa No4arkoBMX HEOAOCKOHANOCTEN EKBiBaNEHTHOK MrOPU3OHTaNBHOK CUIIOH

Figure 5.4 - Replacement of initial imperfections by equivalent horizontal force

(8) Li novarkoBi HeOOCKOHANOCTI MOMNEPEYHOro
3MiLLleHHA cni 3acTocoBYBaTU [fiA BCIX MOXIMBUX
FOPU3OHTANBHUX  HaNpsaMKiB, MpoTe  OOHOYacHO
pO3rnsaary NoTpiOHO NLLE OaMH i3 HaNPSAMKIB.

(9)B [Ons GararonoBepxoBoi OyaiBni 3 CTOSIKOBO-
GankoBMM  KapKacoM Yy  BUNaOKy BUKOPUCTaHHA
EKBIBANEHTHMX  FOPU3OHTANbHMX  cunl IX  cnig
NPUKN3Oary Ha piBHI KOXHOMO NOBEPXY | MOKPUTTS.

(10) HeobxigHO TakOX BpaxoByBatu MOXIMBI
KPYTWIbHI  BMfMBW  HA  KOHCTPYKLIHO, BUKIMKaHI
KOCOCUMETPUYHUMM  MOMNEPEIHUMN  3MILLEHHSAMM  Ha
OBOX MPOTUNEXHNX IPaHSAX, ONB. PUCYHOK 5.5.

A B

a) rpani A-A T1aB-B npu
NOCTYNarbHOMY 3MiLLIEHHI
B OHOMY | TOMY XX
HanpsVKy
a) faces A-A and B-B sway

(8) These initia sway imperfections should apply in
al relevant horizontal directions, but need only be
considered in one direction at atime.

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

(10) The possible torsional effects on a structure
caused by anti-symmetric sways at the two opposite
faces, should a so be considered, see Figure 5.5.

b) rpaHi A-A TaB-B npu
NOCTYNarnbHOMY 3MiLLIEHHI
Y NPOTUNEXHOMY
HanpsiMKy
b) faces A-A and B-B sway



in same direction in opposite direction
PucyHok 5.5 - [NoctynanbHi Ta obepTankHi Bnmmem (y NiiaHi)

Figure 5.5 - Translationa and torsional effects (plan view)

(11) Ak anbtepHatnea go (3) i (6) dopma BTparm
CTIVIKOCTi KOHCTPYKLIT y MpYyXHin credii 1, Moxe

6yTVI 3aCTOCOBaHa AK OAHO3Ha4YHO BM3Ha4€EHa 3araiibHa

(11) As an dternative to (3) and (6) the shape of the
elastic critical buckling mode 1, of the structure may

be applied as a unique global and local imperfection.

i MicueBa HepockoHarictb. Amnnityga uiel  The amplitude of this imperfection may be determined
HEOOCKOHArOCTi MoXe Oy TW BU3HaveHa 3a form:
N, e N
Ninit = €0 ——2—MNgr = m3 —— 2Ny, (5.9)
Ner, max ’< EMer max
ne where:
,_ AR
ep =a (% -02) Mri — YM1 nng (for) 7. > 0,2 (5.10)
Nk 1-y3.2
|
o 5.11
Ve, ( )

i A - yMOBHa rHyYKiCTb KOHCTPYKLIT;

a - KoediUieHT HeOoCKOHarocCTi Ans BiAnosigHOI
KPVBOI BTpaTu CTiNKOCTi, avB. Tabrmui 6.1 1a6.2;

X - SHWKyBanbHUN KoeduiuieHT Ans BignosigHol
KpMBOI BTpatuM CTIAKOCTI, SKUA 3aneXuTb Big
BiArOBIHOM O MNOMNEPEYHOr o nepepisy, ave. 6.3.1;

Atk - KoeddUieHT MiHiMarnbHOro  30ibLUeHHS

OCLOBOI CUIU NEd B efneMeHTax Aansa JoCArHEHHS
XapakTEPUCTUYHOrO  OMnopy NRk y nonepe4Homy

nepepi si 3 Haoi NbLLIMK HOPMarbHUMN
Hanpy>XeHHsMKN 6e3 ypaxyBaHHSA BTPaTy CTiNKOCTi;

a, - KoeddLieHT MiHiMarbHOro 30iNbLLEHHS OCLOBOI
cum Ng, B eneveHTax [Ons [OCArHeHHs BTparu
CTIVKOCTi Y NPY>KHi CTaaiT;

MRk - XapaKTEPUCTUYHUIN
nornepeqHoro nepepisy Ha Ait0 MOMEHTY, Hanpukriag,

Me/’Rk abo Mp/’Rk, SAKN OOLLi NbHi LLE;

Ng - XapaKkTePUCTUYHUI Onip Ha Ajt0 NO3OOBKHLOI

onip KPUTUYHOro

CUIIM  KPUTUYHOrO MOMEPEHHOrO nepepisy, ToOTO
Noi R
Eln" - 3rMHaNbHUM MOMEHT, LLO BMHUKaE Bif,

cr,max
Ner Y KPUTUHHOMY MOMNEPEYHOMY Nepepi3i;

N¢, - POPMa BTPATM CTIAKOCTI B NPYXHIN cTagji.

Mpumitka 1. 115 BU3Ha4eHHA Koedd L eHTIB ayt ki
4, MOXHa BBaKaTW, LWIO ENMEMEHTU KOHCTPYKLiT
HaBaHTaXeHi e ockoBuMM cinamn Ng,, S
OTpUMaHi B pesyrbTari po3paxyHKY KOHCTPYKUil 3a
TEOpiEt0 MNEPLIOrO MOpAOKY Y MPYXHIN cramii Ha
PO3PaxyHKOBI HABaHT&KEHHS.

MpumiTka 2. Y HauioHanbHOMY [00aTKy MOXe
HaBOOUTUCL iHJPMaLis LWoao cdepn 3aCTOCyBaHHSA
(11).

5.3.3 HedockoHanicmb npu po3paxyHKy cucmem

and A - is the relative slenderness of the structure

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

X - is the reduction factor for the relevant buckling
curve depending on the relevant cross-section, see
6.3.1;

Atk - is the minimum force amplifier for the axial

force configuration NEd in members to reach the
charecteristic resistance Ng, of the most axially

stressed cross section without taking buckling into
account;
a,, - is the minimum force amplifier for the axial

force configuration N, in members to reach the elastic

critical buckling;
MRk - is the characteristic moment resistance of the

critical cross-section, e.g. Me,’ R OF Mp,’ Ry &S relevant;
Ng, - is the characteristic resistance to normal force
of the critical cross-section, i.e. Np,, R
Eln"cr’ max - 1S the bending moment due to )., at the

critical cross-section;
Ne - is the shape of elastic critical buckling mode.

Note 1: For calculating the amplifiers a,; , and a,,,

the members of the structure may be considered to be
loaded by axial forces N, 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



e'si3ell

(1) Tpn pospaxyHKy cuctem B's3er,  SKi
330e3nevyoTb  MONePedHy  CTiMKiCTb  Oarok  abo
CTUCHYTUX €MEMEHTIB Yy MeXax IX [JOBXKUHW,
HeobXiAHO pO3rnsaaT BhfMBM HEOOCKOHANOCTEN 3a
JIOrNOMOr oto €KBiBarNeHTHOI r€OMETPUYHOI

(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

HEOOCKOHarOCTi  eNeMeHTIB, LU0 POsKpinmooThes, ¥ be restrained, in the form of an initiad bow
diopMi NOYaTKkoBOI HEOOCKOHANoOCTI BUKPUBIEHHS i3 imperfection:
NSIOLLNHN:
eg =a,L /500, (5.12)
ae where
L - nponiT cuctemmn B's3en 1a L isthe span of the bracing system and
1
om =./05]1+—|,
. m

e m - KiJbKiCTb eMeMeHTiB, L0 PO3KPi NSO TLCS.

(2) [Ons  3pyyHOCTi  BNIMBM  MOYaTKOBUX
HEOOCKOHANOCTEN  BUKPUBIMIEHHST i3 MNSIOWMHN
€MEMEHTIB, PO3KPINIEHUX 3a [JO0MOMOro CUCTEMMU

B'A3e, MOXYTb OyTM 3aMiHeHi eKBiBarneHTHO
CTabI i 3yH04OK0 CUMOID, SIK MOKa3aHO Ha PUCYHKY 5.6:
Qg = ZNEd 8———

ne
6q - MPOrMH CUCTEMM B'A3e Yy CBOIM MSIOLLMHI,

obymoBreHun q Ta Oyab-SKUMWM  30BHiLUHIMMK
HaBaHTKEHHAMN, ob4mcreHnmm Ha  OCHOBI
pO3paxyHKY MePLIOro NOpsaKy.

MpumiTka. 6q MOXe pgopiBHooBatn 0, $KLWoO
BYKOPUCTOBYETLCS TEOPI S APYrOro NOpsiaKy.

(3) Y Bungokax, KOMM OO cCuUCTeMM B'S3en
BUCYBalOTLCA BMMOrM LWIOAO CTabini3alii CTUCHYTOI
nonmui GankyM NOCTINHOI BMCOTK, 3yCUriA NEd Ha

PUCYHKY 5.6 MOXXHa OTpUMaTK 3a QopMyioHo:

Neg =Mgqg 1h,

ne
Mg, - MakcmarsHUin MOMEHT y Ganuj;

h - 3aransHa B1coTa banku.

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
6q - is the inplane deflection of the bracing system

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

Note: 6q 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:

(5.14)

where
MEd - is the maximum moment in the beam;

h - isthe overall depth of the beam.
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€, - HELOCKOHANICTb; 4 - EKBiBareHTHa NoroHHa cira;
e, - imperfection; g ;- equivalent force per unit length;

1 - cuctema B'si3en
1 - bracing system

3ycnnns N, BBaXa€ETLCS piBHOMIPHO PO3MOfiNEHNM y Mexkax NporoHy L cuctemu B'Asent.

[ HePi BHOMI pHMX 3yCcurb Lie € A0 KOHCEPBATMBHO.
The force N is assumed uniform within the span L of the bracing system.

For non-uniform forces thisis slightly conservative.

PucyHok 5.6 - ExBiBaneHTHa cTabini3ytoda cvna

Figure 5.6 - Equivalent stabilizing force

MpumiTka. Y BunNaoKy,
30BHiLLHBOro  CTUCKY, Ng,

YaCTUHY CTUCKarnbHOI CUMN.

(4) Y micusix, ge ctukytoTbea 6ankn abo CTUCHYTI
eremMeHTn, HeobXiAHO TaKoX NEPEBIPATN 3OaTHICTb
CUCTEMMN B'A3e YMHUTK onip Micuesin cuni, LWo
0PI BHIOE amNEd / 100 i npukraoaeTbCst A0 Hel 3a

[OMOMOrol0 KOXKHOI 6arkn abo CTUCHYTOrO efnemMeHTa,
LLIO CTUKYHOTLCS Y LpOMYy MicCui, i nepegartn Lo cury
00 NpUrerimx Micupb, y skmx Ganka abo CTUCHYTWUI
ereMeHT POo3KpinmeHi, AVB. PUCYHOK 5.7.

AKWo Oanka 3asHae
MOBMHHA BKIOYATU

Note: Where a beam is subjected to external
compression Ng, should include a pat of the

compression force.
(4) At points where beams or compression members

are spliced, it should aso be verified that the bracing
system is able to resist a loca force equal to a, 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.



¢ =t mboidg=1/200
2(bNEd = mNEd /100

1 - CcTUK; 2 - cucTema B'a3en
1 - splice; 2 - bracing system

PucyHok 5.7 - HaBaHTaXeHHsA Ha B'A3i Y CTUKaX CTUCHYTUX ENEMEHTIB

Figure 5.7 - Bracing forces at splices in compression members

(5) Insa nepesipkn MicLEBOro 3ycuriia BiAnoBiaHO

00 (4) nNOBWMHHI TakoX BpaxoByBaTucs Oyab-sKi
30BHiLLHI HaBaHTaKEHHSA, WO [OiloTb Ha CUCTEMMU
B'A3eM, MpoTe 3ycurris, Lo BUHUKaIOTb 4epes

HEIOCKOHani CTb, HaBeaeHy B (1), MOXHa OnyCTUTW.
5.3.4 HedockoHariocmi enemeHmie

(1) Bnrmeu Mi CLIEBMX HEeOoCKoHarocTen
BUKPUBIEHHSA €MEeMEHTIB i3 NIOWMHN BpaxoBaHi Y
dopMyrax ansg BU3HaYEHHS] Oropy ereMeHTiB Ha
BTpary CTINKOCTi, anB. po3ain 6.3.

(2) Y Bunaokax, KOMM CTIMKICTb €fEeMEHTIB
BPaxOBYETLCS LLUMSIXOM PO3paxyHKY Opyroro nopsigky
AN CTUCHYTUX €MEMEHTIB BignosigHo Ao 5.2.2(7)a),
HeoOXigHO po3rnsaarM HEeOoCKOHAaroCTi € 3rigHo 3

5.3.2(3)b) abo 5.3.2(5), abo 5.3.2(6).
(3) [LOna pospaxyHKy Opyroro nopsoky 3
ypaxyBaHHsAM BTparn CTIMKOCTI 3@ MOMNEPeHHo-

KPYTUIBHOKO (POPMOI0 O eNeMEHTa, WO 3rMHAaETLCS,
HEIOCKOHANOCTi MOXYTb MPUAMATUCA SK keo i

- €XBiBareHTHa rnoyarkosa HEOOCKOHan CTb
BUKPUBIEHHS MOB3AOBXKHBOI OCi BiIHOCHO MOMNEPEHHOI
oci npodisnto, L0 PO3riagaETbCs. 3ararioM Hemae
HeObXiQHOCTI BpaxoByBaTh 40AATKOBY HEOOCKOHAMI CTb
CKPYY€EHHSI.

MpumiTka. 3HadeHHs Kk MOXYTb obuparucb
Bi QNOBi JHO Jo HaLj OHanbHOr o jogarka
Pexomenayetbca npunmary 3HadeHHs k = 0,5.

(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.

5.3.4 Member imperfections

(1) The effects of loca 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 e, 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 torsiona buckling of a member in bending the
imperfections may be adopted as for ke, ,, where g, ;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. Thevalue k= 0,5 is recommended.



54 Meromm pospaxyHKy 3 YypaxyBaHHSAM
HeniHiMHMX BNacTuBOCTen Martepianis

5.4.1 3azarnbHi Nonox eHHs1

(1) BHyTpiwHi  3ycurna
BM3HaYaTu:

a) 3ararbHUM PO3paxyHKOM Y MPYXHin cTanii;

b) 3aranbHUM po3paxyHKOM Y NIaCTUYHIN cTanil.

Mpumitka. LWlogo  po3paxyHKYy — CKiHYEHHO-
enemeHTHol mogeni ame. EN 1993-1-5.

(2) Y BCiX BuMNgoKax MOXEe BMKOPUCTOBYBATUCS
3ararnbHUN Po3paxyHoK Yy NPYXHin cTagil.

(3) BaranbHUMM po3paxyHOK Yy MaCTUYHIN cTanii
MOXXEe BMKOPUCTOBYBAaTUCb JMLUE Yy BUMNaOKax, KOmm
KOHCTPYKLISi Mae OOCTaTHIO MOBOPOTHY 3OaTHICTb Y
deKTUHHOMY Micuj pO3TaLlyBaHHSA LLapHipa
NIACTUYHOCTI HE3ANEXKHO Bi TOr0, 3HaXOOUTLCS BiH B
ernemMeHTax yYn y Byarax. AKLWO LWapHip NacTUYHOCTI
BUHWKaE B €MEMEHTI, MonepeqHi nepepian enemeHTa
MOBUHHI Matn [OBi oOCi cumeTpii abo OagHy BiCb
CUMETPIT, WO IeXuTb Yy NSOWWHI  CUMETPIl, $Ka
30iraetbCA i3 MAOWMHOK  MOBOPOTY  LU@pHipa
NMaCTUYHOCTI, a TaKoX MOBUHHI  BUKOHYBATUCA
BUMOrW, 3a3HadeHi y 5.6. Y Bunaokax, Komm LWapHip
NMacTUYHOCTI BUHWKaE Y BY3ni, BY30r NMOBUHEH MaTu
abo  pocTarHi  MiUHiCTb, WO  330e3nednTu
CNPUAHATTA  TPaHWYHOTO  MOMEHTY  MJIaCTUYHOCTI
ernevMeHTa, abo NoBWHEH OyTW 34arHUM BUTPUMATU
NracTMyHy aedoopmalito Anst AOCTaTHBOro NoBOPOTY,
amB. EN 1993-1-8.

(4)B Ak cnpoweHuin Metod Ans  OBMEeXeHOro
NSaCTUYHOr O NEPEPO3NOIISTy MOMEHTIB Y HEPO3Pi 3HNX
Oankax, B aKMX AesKi MiKOBi MOMEHTW, OTpUMaHi
PO3PaxyHKOM Yy MPYXHIN cTagil, nepeBuLLyloTb
NMaCTUYHUA  ONip Ha 3rMH Makcumym Ha 15 %,
YaCTMHM MOMEHTIB, L0 MepesuwmiM Ui MiKOBi
MOMEHTWN, MOXYTb OyTW nepepo3noinieHi B Oyab-
SKOMY eMeMeHTi 3a HaCTYMHMX YMOB:

a) BHYTPIWWHI 3ycuis i MOMEHTM B pami
3aMWAI0TECA B pIBHOBa3si 3 MNpUKrageHnumm
HaBaHTaXEHHAMY;

b) yCi enemMeHTn, B SKUX 3MEHLLYIOTLCA MOMEHTW,
MalOTb NonepeYHi nepepian Kracie 1 abdo 2 (5.5);

MOMEeHTN MOXHa

C) 3abesredeHa CTiViKiCTb ernemMeHTiB 3a NOnepeqHo-
KpYTWUIbHOK GIOpMOto 1T BTparu.

5.4.2 3azarnsHutl po3paxyHOK y Nnpy Hit cmaoii

(1) SaranbHW po3paxyHOK Yy MpPYXHin cTagii
FPYHTYETLCA Ha OOMYLUEHH NiHINHOI 3areXHOCTI MiX
Hanpy>XeHHaMK i gedopmalismm marepiarty 3a 6yab-
SIKOr O piBHSA HaNpPY>KeHb.

Mpuwmitka. LLlogo Bubopy mogeni HaniBXOpCTKOro
Byarnaave. 5.1.2(2)-(4).

(2) BHyTpiwHi 3ycuna i MOMEHTM  MOXHa
OBYMCIIIOBaTN  LUMSIXOM  3aranbHOr0  PO3paxyHKy Y
MPYXKHIW CcTagil HaeiTb Yy BWNaOKy, Komm onip
nornepeqyHoro  nepepisy  BU3Ha4YaETbCA 3@  MOro
NSACTUYHUM ONOPOM, AMB. 6.2.

(3) SarambHW  po3paxyHOK Yy MpPYXHin cTagii
MOXXHa TaKOX BWKOPUCTOBYBAaTW 1 MOMNEPEHHUX
nepepisiB, ornopn sKMX ODMEKEHI MiCLEBOIO BTPAToo

5.4 Methods of analysis considering material
non-linearities
5.4.1 General

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

a) elastic global analysis;

b) plastic globa 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 ajoint
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 anadysis 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 interna forces and moments in the frame
remain in equilibrium with the applied |oads;

b) al the members in which the moments are
reduced have Class 1 or Class 2 cross-sections (see
5.5);

c) latera torsiona buckling of the members is
prevented.

5.4.2 Elastic global analysis

(1) Elastic global analysis is based on the
assumption that the stress-strain behaviour of the
materia 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 aso be used for
cross sections, the resistances of which are limited by
local buckling, see 6.2.



CTiViKOCTi, amB. 6.2.

5.4.3 3azarbHuli pospaxyHOK y IiacmuYHilu
cmadii

(1) BaranbHUM po3paxyHOK Yy MaCTUYHIA cTanii
BpPaxoBy€ BMSMBW  HENIHIMHOCTI  Marepiany npwu
BU3HaYEHHI 3ycurb Yy  KOHCTPYKUil. [loBediHKy
HeobXiAHO MOoJEernioBaT 3a OOMOMOroH OAHOro i3
METO/j B, HABEOEHUX HKYE:

- PO3paxyHKOM Y TMPY>XHO-MMaCTUYHIA cTanii 3
nepepizamn, ge MalTb Micle nracTuyHi gedopmadil,
i/abo Byanamm, LLO € NaCTUMHUMM LLAPHI pamMu;

- HEMiHIMHUM pPO3PaxyHKOM Yy MNIacTudHIn cTamil
Npn BpaxyBaHHI PO3BUTKY OOMEXKEHUX MIaCTUHHUX
Jedopmalin B eneMeHTax y 30Hax MyiacTUYHOCTI;

- PO3PaxXyHKOM Y >KOPCTKO-MMaCTUYHIN  CTamil,
HEXTYIOUM  MPY>XHUM  XapakTepoM  poboTn  Mix
LLIAPHI pamu.

(2) BaranbHUM po3paxyHOK Yy MaCTUYHIN cTanii
MOXE BWKOPWCTOBYBATUCL Yy pasi SKLLO erieMeHTr
MalOTb  [OCTarTHO  MOBOPOTHY  30aTHICTb  Ond
3a0e3neqeHHs HeobxiaHOro nepepo3noainy
3rvHanbHMX MOMEHTIB, anB. 5.5 Ta 5.6.

(3) BaranbHUW po3paxyHOK Yy MSaCTUYHIN cTanii
HeoOXiAHO BMKOPWUCTOBYBarM Jmwe B  BuNaoKax
rapaHTOBaHOI CTIMKOCTI €eieMeHTIB Y MIIaCTUYHUX
LUapHipax, am.. 6.3.5.

4) BiniHinHa  3anexHicTb  "HanpyXeHHs-
aedopmauii”, nokasaHa Ha puUCYHKY 5.8, Moxe
3aCTOCOBYBaTUCA 19 MapOK KOHCTPYKLiNHOI CcTari,
3asHadeHnx y poaaini 3. Ak anbTepHarea Moxe ByTu
NPUNHSTA TOYHI WA 3arnexHicTb, anB. EN 1993-1-5.

oA

5.4.3 Plastic global analysis

(1) Plastic globa 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 éastic-plastic anadysis with plastified sections
and/or joints as plastic hinges,

- by non-linear plastic analysis considering the
partia plastification of membersin plastic zones;

- by rigid plastic anaysis 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 andysis should only be used
where the stability of members at plastic hinges can be
assured, see 6.3.5.

(4) The bilinear stress-strain relationship indicated
in Figure 5.8 may be used for the grades of structural
sted specified in section 3. Alternatively, a more
precise rel ationship may be adopted, see EN 1993-1-5.

do _
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€

-

PucyHok 5.8 - biniHiHa 3anexHicTb "HanpyXeHHs+aedopmaui 1™

Figure 5.8 - Bilinear stress-strain relationship

(5) XopCTKo-NnacTUYHUA PO3paxyHOK Moxe ByTu
3aCTOCOBaHWMM, $KWO He noTpibHO BpaxoByBaru
BNAMBM AediopMOBaHOI reoMeTpiT (Hanpukriag, BrrmBn
apyroro  pogy). Y  uUpOMy  BUMN@OKYy — Byamm
Kracudi Kyt TbCa mmLue 3a MiuHictio, aye. EN 1993-1-
8.

(6) Bnrmen oediopMoBaHOI reOMETPIT KOHCTPYKLT i
CTiMKICTb KOHCTPYKLiT pamm HeobXiaHO nepesipatn
BiAnoBiaHo 00 5.2.

MpumiTka. MakcumarsHuMi onip pamu 3i 3Ha4HO
AehopmMOBaHOD FeOMETPIEd MOXe ByTW A0CArHYTUIA

(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 principlesin 5.2.

Note: The maximum resistance of a frame with
significantly deformed geometry may occur before all



paHiLLe HiX YyTBOPATLCH YCi NIACTUYHI LWapHipy y
MeXaHi3Mi pyMHYBaHHS 3a TEOPI €10 MEPLLIOro NOpPSaKY.

5.5 K nacudiikauis nonepe4Hnx nepepisis

5.5.1 OcHOBHI Nonox eHHs1

(1) Mera knacudikauii nonepedHUx nepepisis
NOrsirae y BU3HAYEHHI MeX, OOCATHYB SKMX Onip i

NMOBOPOTHA  30aTHICTb  MONEPeYHUX  MNEePePi3iB
OBOMEXYIOTECA IX OMOpOM Ha BTpary  MicCLEBOI
CTiMKOCTI.

5.5.2 Knacuchikauis

(1) Po3pisHsOTb 4YOTUPM  KfiaCu  MOMNEPEdHUX
nepepi3iB:

- nonepedHi nepepian kracy 1, aKi MOXyTb

YyTBOPIOBATM MSIACTUMHUA  LLIAPHIP i3 MOBOPOTHOD
30aTHICTIO, WO BUMaraetbCs 3 PO3PaXyHKYy Yy
NIaCTUYHIN cTaaii, 6e3 3HWKEHHSA OMnopy;

- nornepedHi nepepian kracy 2, sKi- MOXYTb
3a0e3neqmTI CBilA ONip Ha Ait0 MOMEHTA Y MIaCTUYHIn
cTaaii, NpoTe MainTb OOMEXEHY MOBOPOTHY 30aTHICTb
YHacniJOoK BTpaTy MiCLLEBOI CTiNKOCTI;

- NnorepeYHi nepepisun Kracy 3, B SKUX HanpyXeHHS
B KpaHiX CTUCHYTUX BOSIOKHaxX CTarieBoro ereMeHTay
JONYLLUEHHI NPY>XHOro po3noginy HarpyXeHb MOXYTb
JOCArTU TFpaHuLi  TEKYyYOCTi, arne BTpara MicueBol
CTiVKOCTI NEPELLKODKaE 3a0e3Me4eHHI0 Onopy Ha Aito
MOMEHTY Y NSIaCTUYHIN CcTagjl;

- MOnepedHi nepepian kracy 4, B SKUX BTpara
MiCLIeBOI CTIMKOCTi HacTynae [0 AOCArHEHHS rpaHuLi
TEKYYOCTi B OAHin abo BinbLue YacTMHax nonepeqHoro
nepepiay.

(2) Y nonepedyHux nepepizax kracy 4 oA
BU3HaYEHHA HEeOoOXiOHMX MOMpaBoK Ans nocrabrieHb
ornopy, OOyMOBIiEeHMX BMSMBaMW BTPatu  MicCLEBOI
CTiKOCTi, MoOXe O6yTM BUKOpUCTaHa edbeKkTMBHA
WwmpnHa, ame. EN 1993-1-5, 5.2.2.

(3) Knacudikauis nonepedHnx NepepisiB 3anexnTb
Bi4 BIOHOWEHHS LWUMPUHM OO0 TOBLMHM YacTUH
nepepiay, Lo CTUCKaOTLCS.

(4) CTucHyTi 4YacTUHWM BKMOYalOTb  Oyab-sKy
YaCTUHY MOMEPEYHOrO MNePePidy, sika MOBHICTIO abo
YaCTKOBO CTUCHYTa Npw fji KOMOGiHaLiT HaBaHTaXeHb,
LLIO PO3rIA02ETLCA.

(5) PisHi cTUCHYTI 4YacTMHM B nonepedHOMy
nepepisi (Taki 9K CTiHKa ab0 nonmus) MOXYTb
BIHOCUTUCA OO0 Pi3HUX KIaciB.

(6) TllonepeqHnn nepepi3 KracUddKyeTbCa  3a
HaNBULLMM (HaUMEHLL CrpUSITIIMBMM) KIlaCOM MOro
CTUCHYTUX YacTH. BuHstkn HaeepeHi B 6.2.1(10) i
6.2.2.4(1).

(7) Ak anbTepHarmBa Kracudikauisi nonepeqHoro
nepepisy Moxe Oyt BuM3Ha4YeHa OLiHyBaHHSM
KrnacudoKkauii sIKk 4ns nonmui, TaK i Ans CTiHKK.

(8) MNpaHUYHI BigHOLWEHHSA O CTUCHYTUX YacTUH
knacie 1, 2 i 3 HeobxigHO oTpuMyBarn 3a Tabnmueo
5.2. YactnHa nepepisy, ska He BiANOBiJae MexXaM O
Kracy 3, noBnHHa By Tu BigHeCeHa J0 Kracy 4.

(9) 3a BuHaATKOM BUNaoKy, HaeegeHoro B (10),
nepepian kracy 4 MoxXyTb OyTW BiOHECEHI A0 NepepisiB

hinges of the first order collapse mechanism have
formed.

5.5 Classification of cross sections
5.5.1 Basis

(1) The role of cross section classification is to
identify the extent to which the resistance and rotation
capacity of cross sections is limited by its local
buckling resistance.

5.5.2 Classification

(1) Four classes of cross-sections are defined, as
follows:

- Class 1 cross-sections are those which can form a
plastic hinge with the rotation capacity required from
plastic analysis without reduction of the resistance.

- Class 2 cross-sections are those which can develop
their plastic moment resistance, but have limited
rotation capacity because of local buckling.

- Class 3 cross-sections are those in which the stress
in the extreme compression fibre of the steel member
assuming an elastic distribution of stresses can reach
the yield strength, but local buckling is liable to prevent
development of the plastic moment resistance.

- Class 4 cross-sections are those in which local
buckling will occur before the attainment of yield stress
in one or more parts of the crosssection.

(2) In Class 4 cross sections effective widths may be
used to make the necessary alowances 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 partidly in
compression under the load combination considered.

(5) The various compression parts in a cross-section
(such as aweb 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



Kracy 3, SKLLO BiHOLLIEHHSA LUMPUHW OO0 TOBLUMHU €
MEHLUMMM 3a TPaHUYHI BIJHOWEHHS Ona Kracy 3,
OTPUMaHOro 3a Tabrnmueto 5.2 npu 30iMblUEHHI € Ha

fy / YMO
;— y de ocom,Ed - MaKCmMarbHe po3paxyHKOoBe
» com,Ed

Hanpy>XeHHs1 CTUCKY B YaCTWHIi, y3dTe 3 pO3paxyHKy
nepworo nopsaky abo, 3a HeobxigHoCTi, Opyroro
NOpSaKY.

(10) Mpote, Npu NepeBipLi PO3PaxyHKOBOrO Onopy
erevMeHTa Ha BTpary CTiMKOCTi 3 BUKOPUCTaHHSM
po3gifnly 6.3 rpaHudHi  BiOHOWEHHA Ona Kracy 3
MOBVHHI 3aBXaM NPUAMATMCS 3a Tabrmueto 5.2.

(11) TNonepedHi nepepian 3i CTiHKOW Kracy 3 i
nomuamn kracy 1 abo 2 MoxyTb ByTn KrnacudikoBaHi
SK nornepedHi nepepiav Kracy 2 3 egpeKTUBHOK
CTiHKOO BignosigHo 0o 6.2.2.4.

(12) Akwo CTiHKa po3rnsOgeETbCA  Takow, LWO
YUHUTL  ONip JMWwe MOoMnepPeqHM  curam, i
JOMyCKaeTbCsl, WO BOHa He 36inbwye onip
nonepedHoro nNepepisy Ha aito 3rnHarbHOrO MOMEHTY |
MO3OOBXHBOI CUMK, TO MOMEPEYHUN MNeEPEPi3 MoXe
pO3paxoByBaTUCbL SK Mepepian Kracy 2, 3 abo 4
3aNEeXKHO JnLLIE BiL KIlacy Normuyi.

Mpumitka. LWogo nommui, ska npu3soguTb A0
BTpatu CTiNKoCTi CTiHKK, amB. EN 1993-1-5,

5.6 Bumoru po nonepedyHUX nepepisiB AOnA
3aranbHOro pospaxyHKy y nracru4Hin cragji

(1) Y Micusx YTBOPEHHSI MIaCTUYHWUX LL3PHIpiB
NMonepedHnUn  nepepia  enemMeHTa, Wo  MIiCTUTb
NMaCTUYHUA  LWIAPHIP, MOBUHEH Marv MOBOPOTHY
30aTHICTb, HE MEHLLY 3a HeObXiaHY B MiCLli YTBOPEHHS
NSIACTUYHOr O LLAPHIpa.

(2) [Ons enemeHTiB NOCTIMHOrO  MOMEPEYHOro
nepepizy no OOBXWHI MOXHaA OOMYyCTUTU [OOCTaTHIO
MOBOPOTHY 30aTHICTb Y MSIACTUYHOMY LLIAPHIpi, SKLLO
3300BOSTBLHA THCA 0OMABI BUMOT U, HAaBEOEHI HUKYE:

a) y Micui posTallyBaHHA NaCTUYHOro LUapHipa
erneMeHT Mae nonepedHi nepepisun kracy 1;

b) sKwWo B Micui po3TalyBaHHA MNIACTUYHOMO
LIapHipa O CTIHKW MpUKIigaeHa nonepedHa cuna, sika
nepesuLye 10 % Big onopy nonepeqHoro nNepepisy Ha
3pi3, amB. 6.2.6, Tog4j CTiHKY HeobxigHO yKpinnoBaru
pebpamn  KOPCTKOCTI Y MeXax BiACTaHi B3OOBX
ernemeHTa h/2 Big Micus posTallyBaHHS NSiaCTUYHOro
WapHipa, e h - BMCOTa NOMEPEYHOro nepepisy B
LbOMY MiCLyj.

(3) Y Bungokax, KOMM MOMEPeMHUN Nepepi3
ernemMeHTa 3MiHIETBCA B3AOBXK MOr0 JOBXKUHWN, MOBUHHI
BUKOHYBATucs I0AaTKOBI BUMOT U, HaBeOeH! HIDKYE:

a) TOBLUMHA CTiHKM Nepepisy, WO NpUMUKaE 00
MiCUb pO3TallyBaHHA MNIIaCTUMHUX  LUAPHIpIB, He
NOBMHHA By TV 3MeHLLEeHa, NPUHaNMHI, Ha BiACTaHi, WO
JopiBHoe 2d, B 00MAOBI CTOpOHM Big Micus
pO3TallyBaHHA  MMaCTUYHONO  LWapHipa  B3OOBX
erneveHTa, Ae d - BMUCOTa MNepepi3y CTiHKKM B Micui
pO3TaLlyBaHHS MIIaCTUYHOr O LUaPHIPa;

b) cTucHyTYy nommuto nepepisy, WO NpUMUKae 00
MiCUb pO3TallyBaHHA MSIAaCTUYHUX LUApHIpiB, crnif
BigHOCUTM [0 Kracy 1 Ha BiaCTaHi B 06MaBI CTOPOHU

ratios are less than the limiting proportions for Class
3 obtained from Table 5.2 when ¢ is increased by

fy I Ymo
G com,Ed

compressive stress in the part taken from first order or
where necessary second order analysis.

where o

comEd 1S the maximum design

(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 norma 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 auniform member sufficient rotation capacity
may be assumed at a plastic hinge if both the following
requirements are satisfied:

a) the member has Class 1 cross-sections at the
plastic hinge location;

b) where a transverse force that exceeds 10% of the
shear resistance of the cross section, see 6.2.6, is
applied to the web at the plastic hinge location, web
stiffeners should be provided within a distance along
the member of h/2 from the plastic hinge location,
where h is the height of the cross section at this
location.

(3) Where the cross-section of the member vary
adong 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 aong 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 aong the member from the plastic hinge



Bi, MiCUsl pO3TallyBaHHSI MSIAaCTUYHOro LUapHipa
B3OOBX €MleMEHTA HE MEHLLIi 11 3a Binblue 3

- 2d, ne d B3Ha4eHo B (3)a);

- BiCTaHb [0 HaNOMMK4YOI TOYKW, B SIKiA MOMEHT B
ernemeHTi 3Husmeca o 0,8 Big onopy Ha 3rvH Y
NIaCTUYHIN CTaaii y TouL, WO pOo3risaacTbCs;

C) Oyab-Ooe B €eMEeHTI  CTUCHYTY  NOMuMuto
HeOobXigHO BIAHOCUMTU A0 Kracy 1 abo 2, a CTiHKy - 0o
kracy 1, 2 abo 3.

(4) Bypp-siki oTBOPU ONA KpinNWUIbHUX OeTanen y
PO3TArHYTUX 30HaX, WO MPUMUKaIOTb A0 MiClb
pO3TalllyBaHHA  MMACTUMHUX  LUGPHIPIB,  MOBUHHI
3300BOsbHATU 6.2.5(4) Ha BiACTaHi, BCTaHOBMEHI M B (3)
b), B 0bMaBi CTOPOHM B3OOBX €fieMeHTa Big Micus
pO3TaLlyBaHHS MIaCTUYHOr O LUapHipa.

(5) Mpn pospaxyHKy pamn Yy NRaCTUYHIW cTagii
MOXXHa  OONYCTUTW  OOCTarHW  30aTHICTb OO
NSaCTUYHOr O NEPEPO3NOi Ty MOMEHTIB, SKLLO Arisl BCiX
EMeMEHTIB, Y SKMX NSIBCTUYHI LLGPHIpW iCHYOTb, abo
MOXYTb YTBOPUTUCb, ab00 YTBOPWMCb nNpu  gii
PO3PaxyHKOBUX HaBaHTaKEeHb, BUMKOHYKOTLCS BMMOTM
(2) - (4).

(6) Y BuNagKax, KoM 3acTOCOBYHTLCA METOaM
3aranbHOro  po3paxyHKy Yy MMacTUYHIn cTadil, sKi
pO3rnafaloTb EBKTUYHUM  Hanpy»XeHo-AediopMOoBaHUN
CTaH nNO [JOBKWHI enemMeHTa 3 ypaxyBaHHAM
OOHOYaCHOI BTparM MiCUeBOl  CTiMKOCTi, BTparu
3aranbHOI  CTIMKOCTI  eneMeHTa i BTparu  CTilKOCTI
cuctemm B Uiniomy, Bumoru (2) - (5) BUKOHyBatn He
noTpi6HO.

Tabnmusa 5.2 - MakcumarnsHi BiHOLEHHS LUMPUHW
[0 TOBLUMHW A1 CTUCHY TUX YaCTUH

location of not |ess than the greater of:

- 2d, where dis as defined in (3)a);

- the distance to the adjacent point at which the
moment in the member has fadlen 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 al
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 globa buckling the
requirements (2) to (5) need not be applied.

Table 5.2 - Maximum width-to-thickness ratios for
compression parts

CTUCHYTI BHYTPILLHI YaCTUHN
Internal compression parts

i c e
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- - | . - = Axis of bending
4 a—
YacTnHa, o 3rmHaeTbes i
Knac YacTuHa, WO 3ruHaeTbea | YacTuHa, WO CTUCKaETCS CTUCKaETLCA
Class Part subject to bending | Part subject to compression | Part subject to bending and
compression
f f f
Poanogin Hanpy>KeHHs y + % +
YacTUHax (CTUCK JOAATHin) ¢
Stress distribution in parts C c c
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= e -/
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Stress distribution in parts
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clts 396¢
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o< 456¢
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elt< 41,5¢
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(compression positive)
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1
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3 c/t<14e [ns k ave. EN 1993-1-5
(For ksee EN 1993-1-9)
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Angles
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-
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components

Kriac Mepepis, Lo CTUCKAETHCA
Class Section in compression
Poanogj n HanpyxeHHs y [ - - ] f

\

YacTUHax (CTUCK JOAATHin)
Stress distribution in parts
(compression positive)

b+h

3 h/t<15¢: <11,5¢
TpybyacTni nepepia
Tubular sections
t d
Knac Mepepi3, Lo 3rnHaeTLCs i/abo CTUCKaETbCA
Class Section in bending and/or compression
1 d/ t < 5062
2 d/t< 7062
d/t< 902
3 Mpuwmitka. Wopo d/ t> 90&? avB. EN 1993-1-6.
Note: For d/ t > 90¢? see EN 1993-1-6.
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6 IPAHMYHI CTAHM 3A HECYYOIO 6 ULTIMATE LIMIT STATES
30ATHICTIO

6.1 3aranbHi nonoXxeHHsA 6.1 General



(1) Yactkosi koediuieHTW HaOinHOCTI Yip
3a3HaqaeTbea 'y 2.4.3, HeobXigHO 3acTocoByBatu [0
PI3HUX XaPaKTEPUCTUYHUX 3Ha4YeHb OMNopy Yy LIbOMY
pO34iNi, SIK HABOAUTBLCHA HMKYE:

- Ona ornopy nonepedHUxX nepepisiB  [OOBiNbHOrO
KIacy Yy o

- O Ornopy €eNieMeHTiB Ha BTpary CTIMKOCTI Mnpu
NepeBipKkax eNemMeHTiB ) +;

AK

- AN onopy nornepeqHMX nepepisis Ha po3pus Npu
POSTAryBaHHi V) o,

- ans onopy By3niB ame. EN 1993-1-8.

Mpumitka 1. Wogoo iHWKMX pekomeHaoBaHUX
ymcenbHUX 3HadeHb amB. YacTuHn 2-6 EN 1993. [1ns
KOHCTPYKLLN, He oxomnrneHnx YyactuHamm 2-6 EN 1993,
YacTKOBI KoedpiLlieHTN HaaiMHOCTI Yiyi MOXYTb OyTn

BU3Ha4yeHi B HauioHarbHOMY  [O0OaTKY;
KoediUieHT Y, PEKOMEHOYETLCS

BignosiaHo go EN 1993-2.

Mpumitka 2B. YacTkoBi koedduieHTU HaaOiMHOCTI
Yjsi &ns Oydisenb i cnopya MoXyTb ByTv BU3Ha4eHi B

HauioHanbHoMy goparky. [Ons Oyaisenb i criopyn
PEKOMEHOYIOTLCA  YNCENbHI  3Ha4YeHHs,  HaBedeHi
HVDKYE!

VM0=1,OO;

VM1=1,OO;

Yo = 1,25.

6.2 Onip nonepeyHNX nepepisiB
6.2.1 3acasibHi NQoX eHHs1

(1) Po3paxyHkoBe 3Ha4eHHSA HaBaHTaKeHHs B Oy b
AKOMY  MOMEPEedHOMY  Mepepisi He  MOBUMHHE
nepesvLLyBary  BiOMOBIAHWA  PO3PaxyHKOBUW  Orip.
Akwo aie ogHoYacHO Kirlbka BMSMBIB, TO CyMiCHUMN
BNSMB BiJl HAX He MOBWHEH MNepeBuLLyBaTn onip s
Takol KOMOiHaLliT.

(2) EdpexTn 3anisHeHHs 3cyBy i MicueBOI BTparu
CTIMKOCTI HeODXiOHO BpaxoByBaTu 3a AONOMOrOH
eJeKTMBHOI  WMpuHK BignoeBiaHo o EN 1993-1-5.
Bnrmeum BTpatu CTiNKOCTI Npw 3CyBi TaKOX HEOOXigHO
BpaxoByBaryu 3rigHo 3 EN 1993-1-5.

(3) PospaxyHKOBi 3Ha4eHHS1 OMOpy  MOBWHHI
3anexaru BiJ KnacudikaLii nonepeqHoro nepepiay.

(4) Tlepesipka MILHOCTI 'y nNpYyXHin cTagil
BIANOBIOHO [0 MPY>XHOro Ornopy MOXe BMKOHYBAaTUCb
AN BCIX KIiaciB MOMNepeqHUX MepepisiB 3a YMOBU
BUKOPUCTaHHS XapaKTEPUCTUK edeK TUBHUX
nonepeqHX nepepisiB, YCTaHOBMEHUX Aris NepesipKu
nornepeqHuX nepepisis Kracy 4.

(5) st nepeBipky MiLHOCTI B MPY>KHIW CTagii MOXe
3aCTOCOBYBaTUCb KPUTEPIN, HaBeOoeHUM HWK4e, Ans
KPUTUYHOI TOYKW MOMEPEMHOr0 Mepepisy, KO He

3aCTOCOBYHOTLCS iHLWI dopMyrmM B3aemogii, avB. 6.2.8-
6.2.10:

YaCTKOBI
npunumaru

/ /
| OxEd O x,Ed

(1) The partia factors y), 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 y),;

- resistance of cross-sections in tension to fracture
Yvo
- resistance of joints: see EN 1993-1-8.

Note 1: For other recommended numerica vaues
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 factorsy, ,; it is recommended to take

the partia factorsy, ,; from EN 1993-2.

Note 2B: Partial factors y),; for buildings may be
defined in the Nationa Annex. The following
numerical values are recommended for buildings:

Yvmo = 1,00;

Yv1 ™= 1,00;

Yigi = 1,25.

6.2 Resistance of cross-sections

6.2.1 General

(1) The design vaue of an action effect in each
cross-section should not exceed the corresponding
design resistance and if severa action effects act
simultaneously the combined effect should not exceed
the resistance for that combination.

(2) Shear lag effects and loca buckling effects
should be included by an effective width according to
EN 1993-1-5. Shear buckling effects should aso be
considered according to EN 1993-1-5.

(3) The design vaues of resistance should depend
on the classification of the cross-section.

(4) Elastic verification according to the €elastic
resistance may be carried out for all cross-sectional
classes provided the effective cross-sectional properties
are used for the verification of class 4 cross-sections.

(5) For the eastic verification the following yield
criterion for a critical point of the cross-section may be
used unless other interaction formulae apply, see 6.2.8
t0 6.2.10:

TEd

2 2
] CzEd ’
Sy ltmo ) \ By Tvmo )

Je

Ly I Ymo )

\/
] Oz Ed <1

(6.1)

\fy/YMO | {fy/'r'MO

where



Oygy - PO3PaXyHKOBE 3Ha4YEHHs1  MiCLEBOro
MO3OOBKHBOrO  HanpyXXeHHs  y  Toyui,  LWo
PO3r NSAaETHCS;

oy pO3paxyHKOBE 3Ha4€HHs  MiCLEeBOro
MOMEPEYHOr 0 HaMNpPYXXEHHNA Y TOYL, LLIO PO3riAagETbCs;

Tey - PO3PaxyHKOBE  3Ha4YeHHs  MiCLEeBOro

OOTUYHOr O HaMpy»XXeHHS Y TOuL, LLO pO3riIsaaETbCs.
MpumiTka. [Mepesipka BignosigHo O0 (5) Moxe
OyTM KOHCEPBATUBHOI, OCKifIbKW BOHA BUKITHOYaE
enpy HanpyXeHb i3 NiaCTUYHUMKN  dedopmalli iMu,
LLIO AOMYCKaeETbCA NpY MPY>XHOMY po3paxyHKy. OTxe,
il HEOOXiOHO BMKOHYBATK fMLLIE TOZj, KOS HEMOXIMBO
BpaxyBaTy B32EMOLj 0 Ha OCHOBI Ornopy NRd, MRd, VRd.

(6) Onip nonepeyHUX NepePi3iB Yy MMaCTUYHIN
cTamii  cnig nepesipsTM  LUMSXOM  BU3HAYEHHS
PO3MNOAiSly HanpyXXeHHs Npu OOTPMMaHHI piBHOBaru 3
BHYTPILLHIMA ~ 3ycunmaMu | MOMeHTammn  6e3
nepeBuLLIEHHA rpaHull  Tekydocti. Llen posnogin
Hanpy>XeHHs1 NOBMHEH By T CyMiCHUIA 3 BiNOBIgHMMM
NIaCTUYHUMK AedopMaLli MU,

(7) Ona BCiX KriaciB MONEPEYHUX MepepisiB sk
KOHCEPBATMBHE HADIMKEHHA MOXE 3aCTOCOBYBAaTMCb

niHinHa cyma KoediUieHTiB BUKOPUCTaHHA  Ons
KOXHOrO  pesyribTyoMOro  Hanpy>XeHHs. s
nonepedHUx nepepisie kracy 1, 2 abo 3, sKki

nignsraioTb A komBiHauii N, My Ed | MzEd’ Len

METO4, MOXE 3acTOCOBYBATUCS MpPW  BUKOPUCTaHHI
KPUTEPIt0, HABEOEHOT O HUDKYE:

O, ¢ - IS the design value of the local |ongitudinal

stress at the point of consideration;
Oyeq - is the design value of the local transverse

stress at the point of consideration;
Tey - IS the design vaue 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 N, Mg, Vr cannot be performed.

(6) The plastic resistance of cross sections should be
verified by finding a stress distribution which is in
equilibrium with the internal forces and moments
without exceeding the vyield strength. This stress
distribution should be compatible with the associated
plastic deformations.

(7) As a conservative approximation for all cross
section classes a linear summation of the utilization
ratios for each stress resultant may be used. For class 1,
class 2 or class 3 cross sections subjected to the
combination of N, My’ Eq @nd Mz £q this method may

be applied by using the following criteria:

M M, ¢
Ned  —ViEd  C8Bd o g (6.2)
Nrg Myrys MzRrd
e Np, M i M, o, - PO3pPaxyHKOBi 3Ha4eHHs where N, My’ Ry Msz- are the design values of

Y,Rd Z
onopy, WO 3anexarb Bif Kracudikauii nonepeqHoro
nepepisy i BKMOYaOTh Oyab-sKe penyKyBaHHS, sike
MOXe OyTU BUKIIMKaHe aisivn 3cyBy, anB. 6.2.8.

Mpumitka. [na nonepedHux nepepisiB Kracy 4
avB. 6.2.9.3(2).

(8) AKwo BCi CTUCHYTI YaCTMHW MOMEPEYHOro
nepepisy BiOHOCATLCA LLOHaNbinblue A0 Kracy 2, To
MOXHa BBaXaTW, LLUO MOMEPEedHUN NePepi3 30aTHUN
320€e3ne4nTn CBI NOBHWUI ONip Ha 3TUH Y NIaCTUYHIN
cragii.

(9) Axkwo BCI CTUCHYTI YaCTUHM MOMEPEHHOro
nepepisy BIOHOCATLCA OO Krlacy 3, TO Moro orip
NMOBUHEH T[PYHTYBaTuUCa Ha MpPYy>XHOMY po3nogifi
aedopmMauin 'y nonepedyHoMmy nepepisi. CruckanbHi
Hanpy>XeHHs1 B KpalHiX BOSIOKHaX MOBWHHI OyTK
OBMexXeHi rpaHMLEto TeKYYOCTi.

Mpumitka. Npy nepesipkax ana rpaHUHHOro CTaHy
32 HECY4YOK 3OarHICTIO KpalHi BOMOKHa MOXYTb
BB2KATUCH PO3TALIOBaHUMW B CEPEOVHHINA NIIOWWHI
normup. LLlogo sutpueanocTi ame. EN 1993-1-9.

(10) Axkwo TekydicTb BhNepWwe BUHUKaE B
PO3TArHYTI YaCTWHI MOMNEPEYHOro nepepisy, TO npu
BU3Ha4YeHHI Ornopy Monepe4yHoro nepepisy Kracy 3
MOXe BpaxoByBaTUCS YaCcTKOBUN PO3BUTOK
NIaCTUYHNX aediopMaLlin y PO3TArHYTI N 30HI.

6.2.2 XapakmepucmuKu rnepepisy

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 al 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 dl 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 lNonepe4Hutl riepepi3 6pymmo

(1) XapakTePUCTMKM NOMNEPEHHOro nepepidy bpyTTo
NMOBMHHI  BM3Ha4aruca 3a WOro  HOMiIHarNbHUMKU
po3mipavi. He noTpibHO BigHIMaTy NsoLly OTBOPIB
Ona KpinubHUX geTanen, npoTe Chlif BBECTU NornpasKku
ana  6inbumx  npopisiB.  Marepian  CcTukiB  Ta
3'eaHyBarnbHMX HaKaOoK BPaxoByBaTy He NOTpPiOHO.

6.2.2.2 lNmowa Hemmo

(1) Mrowy HEeTTO Nonepe4HOro nNepepidy HeobxiaHO
NPUAMAETK LUMSXOM BiJMOBIAHOMO 3MEHLLEHHS MSIOLL
OpyTTO 3a paxyHOK OTBOPIB Ta iHLIMX NPOpi3iB.

(2) Ons ob4yncrneHHs XapakTEPUCTMK  nepepisy
HETTO HeoOXiAHO BiAHSATM NOBHY MSIOLLY MONEPEYHOro
nepepizy orteopy. [ns otBopiB nig 6ormu i3
BTOMJIEHOK rOfloBKOK HEOOXiaHO TakoxX nependbaqnTi
BiANOBI AHI NONpaBKK Ard NOTalHOI YaCTUHW.

(3) Akwo oTBOopM OnA KpinNWUibHUX AeTarned He
pO3TallloBaHi B LUAXOBOMY MOPsiOKY, TO 3ararnbHa
nrowa, sKy HeobxiaHO BUpaxyBaTtn A9 UMX OTBOPIB,
MOBMHHA [OPIBHIOBATU MaKCUMarbHii Cymi  MSioLy
nepepisie oTBOPIB Yy  Byab-skomy  nepepisi,
NepneHanKynspHOMy OO0 OCi  eneMeHTa (nsiolmHa
PYVMHYBaHHS 2 Ha pUCYHKY 6.1).

Mpumitka. BkaszaHa MakcrmaribHa cyma BU3HaYae
MOSIOXEHHSA KPUTUYHOI NiHiT PyNHYBaHHS.

(4) SAkwo oTBOpU AN KPINWIbHUX — OeTaneq
pO3TalliOBaHi Yy LUAxOBOMYy MOPSOKY, TO 3ararnbHa
nrowa, sKy HeobxiaHO BUpaxyBatn A9 UMX OTBOPIB,
NOBWHHA AOpi BHIOBaTK BinbLUi 3:

a) BMpaxyBaHHS Of19 OTBOPIB, PO3TALLOBaHUX He B
LLIBXOBOMY MOPSOKY, SK 3a3Ha4eHo B (3);

b)t(ndo—zs

\

ne

S - Kpok ©OommiB, BiACTaHb MiX LEHTpaMM [OBOX
CyCiOHIX OTBOpIB y JlaHUIOry, BUMIpsHa napanesibHO
OCi ENEeMEHTa;

P - BIACTaHb MiXK LEHTpaMmM TUX CaMMX [OBOX
OTBOPIB, BUMIpsSHa MEPNEHOUKYNSpHO A0  OCi
EMEMEHTZ;

t - TOBLUMHE;

N - KiNbKiCTb OTBOPIB, pO3TalLoBaHMX Ha Oyab- sKin
JiaroHanbHiM @00  aur3aronofjbHin - niHil, Lo
NPOXOOUTb YEPE3 BECH €MeMeHT ab0 MOro YacTUHY,
OVB. PUCYHOK 6.1;

d - oiavietp oTBOpY.

(5) Y KYTUKY 4M iHLLIOMY enemeHTi 3 oTBOpamu y
Ginblw Hi>XXK OgHIM nommui, BiACTaHb P HEOOXiaHo
BUMIpPIOBaTU MO  CeEPEOMHI  TOBLUMHW  Marepiany
(pycyHOK 6.2).

4p |’

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) For caculating 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 fractureline.

(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);
2
(6.3)

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 - isthe 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 - isthe 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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PucyHok 6.1 - OTBOpM, po3TaLLOBaHI B LLAXOBOMY MOPSOKY, i KPUTUYHI NiHIT pynHYBaHHA 11 2

Figure 6.1 - Staggered holes and critical fracture lines 1 and 2

ﬁ

N

PucyHok 6.2 - KyTuku 3 oTBOpamm B 060X Nonmusx

Figure 6.2 - Angles with holes in both legs

6.2.2.3 Eqbexm 3arii 3HeHHs1 3cysy

(1) PospaxyHOK epeKTUBHUX LUMPUH HaBeOEHWA B
EN 1993-1-5.

(2) Ona nepepisiB kracy 4 CyMiCHWIA BMNvB
3ani3HeHHA 3cyBy | Micuesol BTparu  CTiMKOCTI
HeobxiaHO BpaxoByBaTy BignosiaHo 0o EN 1993-1-5.

Mpumitka. LLlogo XonogHOrHyTrX TOHKOCTiHHMX
enemeHTiB amB. EN 1993-1-3.

6.2.2.4 EcbekmueHi XapakmepucmuKu r1ornepeqHuUx
repepisie i3 cmiHkamu Kracy 3 i noruuysmu Kriacy 1 abo
2

(1) Ak nonepeyHi nepepiamn 3i CTiHKOK Kracy 3 i
nommusMn  kriacy 1 abo 2 knacudikyroTbCs  sK
edreKTUBHI nonepeqHi nepepian knacy 2, ame. 5.5.2
(11), TO 4YacTMHy CTMUCHYTOI CTiHKM HeobXigHO
3aMIiHUTN YaCTUHOKO 3aBOOBXKKMU 20£tw, WO npuMuKae

[0 CTUCHYTOI NOMMLi, pPasoM i3 iHLIOK YacCTMHO
3aBAoBKKMN 20gt, IO NpuMUKae [0 HEeATPanbHOI OCi

€JoeKTMBHOrO  MOnepedHoro nepepisy y nriacTuyHIin
CTaqii 3riAHO 3 PUCYHKOM 6.3.

6.2.2.3 Shear |ag effects

(1) The caculation 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 20et,

adjacent to the compression flange, with another part of
20¢t,, adjacent to the plastic neutral axis of the effective

cross-section in accordance with Figure 6.3.
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1 - cTuCK; 2 - po3sTsr; 3 - HeMTparbHa BiCb Y NIIAaCTUYHIN CTaail; 4 - YaCTUHA CTiHKMW, O BUKIIOYaETLCA
1 - compression; 2 - tension; 3 - plastic neutral axic; 4 - neglect

PucyHok 6.3 - EqrexTrBHa CTiHKa Kriacy 2

Figure 6.3 - Effective class 2 web

6.2.2.5 Xapakmepucmuku eqbeKmueHUX rornepeqHuUx
repepisie Kracy 4

(1) XapakTepuCTUKM  ePeKTUBHUX  MOMNepeqHnX
nepepisiB, WO BIOHOCATLCA A0 MOMEPEYHUX MNEPEPI3iB
Krnacy 4, MOBWHHI [IPyHTYBaTUCb Ha eJeKTUBHUX
LUMPUHAX CTUCHYTUX YaCTUH.

(2) L oao xornogHOrHyTMX TOHKOCTIHHMX NpodainiB,
amB. 1.1.2(1) i EN 1993-1-3.

(3) EdeKTMBHI LUMPWMHM NIIOCKUX CTUCHYTUX YaCTUH
HeobXigHO BM3Ha4aTK BignosiaHo Ao EN 1993-1-5.

(4) Akwo nonepedHnI Nepepi3 Kracy 4 nignsrae ail
OCbOBOI CTUCKaNbHOI CUIKM, TO [Afs BU3HaYEHHS
MOXIIMBOrO 3MilLEHHsI €, LIeHTpa Mac edreK TUBHOI

NroLL Aeff BIAHOCHO LEHTpa Barv MONepedHoro

nepepizy OpyTTO | [0OAarTkOBOrO — Pe3yrbTyHYOro
MOMEHTY, Crij BUKOPUCTOBYBATU METOA, HaBedeHN B
EN 1993-1-5:

AMEd = NEdeN .

MpumiTka. 3HaK JOOATKOBOrO MOMEHTY 3areXuTb
Bi, CniBBiAHOLEHHS BHYTPILUHIX 3yCUSlb | MOMEHTIB,
avB. 6.2.9.3(2).

(5) W omo Tpy6ByacTnx nonepedHnx nepepisis Kracy
4 oyB. EN 1993-1-6.

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 e, of

the centroid of the effective area Aeff relative to the

centre of gravity of the gross cross section and the
resulting additional moment:

(6.4)

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 Poamsiz 6.2.3 Tension
(1) PospaxyHKoBe 3Ha4eHHS CTUCKanbHOI CUn N, (1) The design value of the tensile force N, at each
Y KOKHOMY MOMepe4HOMYy  nepepi3i  MOBMHHO  cross-section should satisfy:
3300BOSBHSTU:
Nea 1,0. (6.5)
Nt rd

(2) Onsa nepepisiB 3 0TBOPaMU PO3PaxyHKOBUIA ONip
Ha posTsr N; 5, HEOBXiAHO NPUIAMATY HANMEHLLINM 3!

a) PO3pPaxyHKOBOro OMopy MOMepeqHOro nepepiay
OpyTTO B NSIACTUYHIN CTaAIT:

2) For sections with holes the design tension
resistance Nt Rd should be taken as the smaller of:

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



NpI.Rd S

b) pO3paxyHKOBOr0 KPUTUYHOr O oropy
NonepedHoro Nepepisy HETTo y nepepisi 3 OTBOpaMu
Ons AeTanei KpinsieHHs:

Nyra =09 etfy I Ym2 -

(3) Y Bunaokax, KOfM HeOOXigHO BUMKOHYyBaTU
norrmbreHnn  pospaxyHok, auB. EN 1998, TO

PO3PaxyHKOBUA ONip y MNIaCTU4HIN cTaaii Np,,Rd (5K

HaBoauTbCA B 6.2.3(2)a)) noBuUHEH ByTM MeHwMM 3a
PO3PaxyHKOBUN KPUTUYHUK OMip NEPEPi3y HETTO Y
nepepisi 3 oTBOpaMu Aris AeTanen KpinseHHs Nu’ Ry (FK
HaBOgUTLCA B 6.2.3(2)b)).

(4) Y 3'egHanHsx kareropii C (EN 1993-1-8, 3.4.2
(1)) pospaxyHKoBWUIA ONip Ha PO3THAr Nt, Ry BIANOBIAHO

00 6.2.3(1) nepepidy HETTO 3a HaABHOCTI OTBOPIB Ond

Af,

/MO

(6.6)

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 Np, Ry (@ given in

6.2.3(2)a)) should be less than the design ultimate
resistance of the net section at fasteners holes N, o, (as

givenin 6.2.3(2)b)).

(4) In category C connections (see EN 1993-1-8,
3.4.2(1), the design tension resistance Nt, Ry 1N 6.2.3(1)

of the net section at holes for fasteners should be taken

Jetaned  KpinneHHa cnig npuuMarn  TakuM, Lo aaneth:
[OpiBHIOE Nnet’ R
Anetf
Nped,Rd = —— . (6.8)
My

(5) Womo kyTukiB, sKi NPUKPINSHOOTLECA Yepes
OogHy nommuo, auB. Takox EN 1993-1-8, 3.6.3.
AHarnoriyHi BMUMOTM CrpaBed/mBi TaKOX AOra iHLWKMX
TUNIB NEPEPI3IB, LLUO MPUKPINSIOITLECA Yepe3 3BUCU
nonmub.

6.2.4 Cmuck
(1) PospaxyHKoBe 3HaqeHHsi cTcKarnbHol cnrm N
Yy KOXHOMY [MOMepe4yHOMy  Mepepisi  NOBUMHHO
3300BOMBHATU:
N
SINEd < 1,0 .
Nc.Rd

(2) PospaxyHkoBui onip MONepedHoro nepepisy

npu  piBHOMipHOMY — cTuckoBi N, HEOOXiaHo
BU3Ha4aTK sK:
Af
Nera = !
'\{MO
st nonepeqHnX nepepisis knacis 1, 2 abo 3;
Aeﬂfy
Nerd =—
M,

U

AN nonepedHuX nepepisiB Kriacy 4.

(3) OTBOPM Ans KPiNUIMbHUX OETarnen y CTUCHYTUX
€eMeHTax, 3a BUHATKOM OTBOPIB, AiaMeTp SKUX
nepesvLLye HEeOOXigHWW, | OBarbHMX OTBOPIB, $K
3asHadeHo B EN 1090, He noTpibHO BpaxoByBaru 3a
YMOBW, LLO BOHW 3aNOBHEHI KPiMUIbHUMW OETans M.

(4) Y BuNaOoKy HECUMETPUYHUX NepepisiB Kracy 4
OnA  BpaxyBaHHA  [O0OOATKOBOrO  MOMEHTY AME )

0OyMOBMEHOrO  BiXWIEHHAM Bi CMiBBICHOCTI  OCi
LeHTpa Barn eqekTUBHOro nepepidy, ame. 6.2.2.5(4),
HeObXiQHO 3aCTOCOBYBaTU METOA, HaBeaeHUn B 6.2.9.3.

6.2.5 32uHasisHUlU MOMeHM

(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 Ng,

at each cross-section should satisfy:

(6.9)

(2) The design resistance of the cross-section for
uniform compression N, p, should be determined as:

(6.10)

for class 1, 2 or 3 cross-sections;

(6.11)

for class 4 cross-sections.

(3) Fastener holes except for oversize and slotted
holes as defined in EN 1090 need not be allowed for in
compression members, provided that they are filled by
fasteners.

(4) In the case of unsymmetrical Class 4 sections,
the method given in 6.2.9.3 should be used to alow for
the additional moment AM, due to the eccentricity of

the centroidal axis of the effective section, see 6.2.2.5
(4).
6.2.5 Bending moment



(1) PospaxyHKOBe 3Ha4€EHHSI 3rMHarbHOro MOMEHTY
Mg, y KOXHOMy mnonepe4HOMy nepepi3i MOBUHHO

3300BOJTbHATU.
Mgy

VEd <10,

M; rd
ae MC, Ry BUBHA4AETLCS 3 ypaxyBaHHSM OTBOpIB AnA
KpinunbHWX aetanen, oye. (4)-(6).
(2) PospaxyHkoBuiA onip Ha 3rH BiJHOCHO OJHI€l 3

rOfiOBHMX OCEN MOMepedHOro nepepisy BU3HaYaETbCA
SK HAaBOOUTBCS HIDKYE

(1) The design value of the bending moment M, at
each cross-section should satisfy

(6.12)

where M, is determined considering fastener
holes, see (4) to (6).
(2) The design resistance for bending about one

principal axis of a cross section is determined as
follows:

w,,f
Mc,Rd = Mpl.Rd B g (6.13)
MO
s nonepeqHnxX nepepisis kracie 11 2, for class 1 or 2 cross-sections;
Wei minf,
McRra =M Ry = —. (6.14)
MO
0N nornepedHUX nepepisis Knacy 3; for class 3 cross-sections;
W, inf\
Mopy = —— (6.15)
YMO

AN nonepedHuX nepepisiB Kriacy 4,
ne We,’mm i Weff’mm BiQMNOBIJA0Tb BONOKHaM i3
MaK CUMarHUM HanpyXeHHAM Y NPYXHin cTagjl.

(3) Mpn 3ruHi BigHOCHO OBOX OCen HeobXiaHO
BUKOPUCTOBYBATM METOAM, HaBedeHi B 6.2.9.

(4) OTBOPY Ars KPINUIBHUX OETarnen B pO3TArHyTin
nonMui MOXHa He BpaxoByBaTu 3a YMOBW, L0 AriS
PO3TArHYTOI MNOSMLL:

for class 4 cross-sections,
where We,’ min @nd Wefﬁ min €orresponds to the fibre

with the maximum €l astic 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:

(6.16)

Af,nelovgfy < A(fy

TM2
ae Af - NoLa po3TArHY TOI NOMNL.
Mpumitka. Kputepinn. B (4) nepeabaqae

nornmbreHni pospaxyHok (1.5.8) y Micusix yTBOpeHHS
NSIaCTUYHUX LUAPHIPIB.

(5) OTBOPM ONA KPiNUIBHUX AeTanen y posTarHyTin
YaCTUHI CTIHKM He NOTPibHO BpaxoByBaTK 3a YMOBW,

lWo  ObMexeHHs, WO  HaBoguTbcs B (4),
3300BOSbHSAETECA  Of1d YCIEl  PO3TArHYTOI  30HW,
BKIOYAOUN  PO3TArHYTY MOMMUKO | PO3TArHYTY

YaCTUHY CTiHKW.

(6) OTBOPU ANst KPIiNUIBHUX OeTarneu, 3a BUHATKOM
OTBOpPIB, AiavETP SKUX NepeBuLLYyE HeobxiaHwi, Ta
OBalTbHMX OTBOPIB, PO3TALLOBaHUX Y CTUCHYTIW 30HI
nepepisy, He NOTPiGHO BpaxoByBaTv 3a YMOBM, LLO
BOHW 3arOBHEHI KPiNUITbHUMKM OETaNSIMMN.

6.2.6 I epepi3yroya cuma
(1) PospaxyHkoBe 3Ha4eHHsI MePepisytoyoi cumm
Vey Y OyOb-sikomy nonepeqHOMy Mepepisi MOBUMHHO

3a00BOJTbHATN.

Ved 40

Ve.Rd
Ae V. gy - PO3paxyHKoBMA onip Ha 3pi3. [lpu
PO3paxyHKy B MraCTUYHIA cTagji VC Rd NPUNMaETLCA

MO0

where A isthe 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 alowed for, provided that they are filled by
fasteners.

6.2.6 Shear
(1) The design vaue of the shear force V, at each

cross-section should satisfy:

(6.17)

where Vo, is the design shear resistance. For
plastic design VcRd is the design plastic shear



TakuM, LU0 [OPIBHIOE PO3PaxXyHKOBOMY OMOpy Ha
3pi3 y NnacTuyHin cragji Vp, Ry SK HABOOMTLCA B (2).

[pu po3paxyHKy B NpyxHiv cTanil V, py NPUNMaETLCA

TakuM, LLO [IOPi BHIOE PO3paxyHKOBOMY OMopy Ha 3pi3 y
NpYy>Hin cTaaii, ob4mcneHomy BignosiaHo A0 (4) i (5).

(2) 3a BiOCYTHOCTI KPYyYeHHs1 pOo3paxyHKOBUI Onip
Ha 3pi3 y NracTUYHiI CTaaiT Aopi BHIOE:

Vol Rd =

Ae A - nrota scysy.

(3) Mrowa 3cyBy A, MOxe npuiMarvcs sk
HaBOOUTBCS HUXKYE:

a) Ona NpoKarHUX OBOTaBpPOBUX MEPepi3iB, Y TOMY

YUCTi LUMPOKOMOSIMYKOBUX, HABaHTKEHHS nap NefbHe
CTiHUj

A,,(fy /v’ﬁ)

MO

resistance Vp, Ry @ given in (2). For elastic design
VcRd 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 AV - isthe shear area.

(3) The sheer area A, may be taken as follows:

a) rolled | and H sections, load parallel to web:

are He MeHLle

but not less than

nhuto

b) AOna npokarHuMx  LUBENEPHUX  MEepepisiB

HaBaHTaKeHHSA NaparnernbHe CTiHLi:

b) rolled channel sections, load parallel to web:

C) OnA  NPOKarHMX  TaBpOBMX
HaBaHTaKeHHS NaparenbHe CTiHLi:

nepepisis

c) rolled T-section, load parallel to web:

0,9(A - bt);

d) Aans 3BapHMX [OBOTaBPOBWUX, Yy TOMY YUCHI
LUMPOKOMOIMMYKOBMX | KOopob4acTMx  MepepisiB
HaBaHTaKEeHHSI nNapanenbHe CTiHL:

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

N2 (h,t,) ;

€) [OnA 3BapHUX [ABOTaBPOBUX, Yy TOMY YUCHI
LLUMPOKOMOIMYKOBNX,  LUBENIEPHUX | KOpOBYacTmXx
nepepi 3iB, HaBaHTaKEHHS NaparenbHe NonMUSM:

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

A=2(hty)

f) Ona NPAMOKYTHMX 3aMKHYTUX MeEPEPi3iB i3
JMCTOBOr O NPOKaTy NOCTiHOI TOBLLUMHW:
- HaBaHTaXEeHHA NapareribHe BUCOTI Nepepiy

f) rolled rectangular hollow sections of uniform
thickness:

- load parallel to depth

Ah/ (b+ h):

- HaBaHTaXeHHA napareribHe LWNPUHI Nepepi sy

- load pardllel to width

Ab/ (b+ h);

g) Ans Kpyrmmx 3aMKHYyTUX nepepisiB i Tpyb i3
JMCTOBOr O NPOKaTy NMOCTiNHOI TOBLLUMHW:

g) circular hollow sections and tubes of uniform
thickness:

2A/1 11,

ne
A - noLLa nonepedHoro nepepiay;
b - 3ararnbHa LUMpUHS;

h - 3aranbHa BUCOT3;

hW - BUCOTA CTiHKW;

I - paaiyc CrpsbKeHHs nornmui 3i CTiHKOLO;
tf - TOBLUMHA NOMunLj;

tW - TOBLUMHA CTiHKM (SIKLLO TOBLUMHA CTIHKU He

NOCTiNHa, TO tW cnig npuAMaTK 3a  MiHiMarbHOK

TOBLLIMHOHO);
n - ove. EN 1993-1-5.

where

A - isthe cross-sectional areg;
b - isthe overdl breadth;

h - isthe overall depth;

h,, - is the depth of the web;

r - istheroot radius;
t,- is the flange thickness;

t, - is the web thickness (If the web thickness in not
constant, t  should be taken as the minimum

thickness);
n - see EN 1993-1-5.

w



MpumiTka. n mMoxHa npuiamarn 1,0 3 3anacom
HeCy40l 30aTHOCTI.
(4) [ns nepesipkn po3paxyHKOBOro ornopy Ha 3pi3 y

NracTUYHIN - cTadii VC Ry MOXHa 3acTOCOByBaTU

HacTynHy yMOBY Af1 KPUTUYHOI TOYKM MOMEPEHHOrO
nepepi3sy, SKLO TifbKn 3abesnedeHa MicLesa CTiliKiCTb
3rigHo 3 poaajnom 5 EN 1993-1-5:

TEd

f /(\/‘/MO)

€ Ty MOKHa BUSHEHMTM 38 GOPMYTIOHO:

TEd =
It
ne

V4 - PO3paxyHKOBE 3HaHeHHSI MOMNEPEHHOI Curm,

S - cTarnyHMn MOMEHT BiIOHOCHO LEHTParbHOI OCi
Ti€l YaCTUHM NOMEPE4HOro Nepepisy, Lo 3HaXoaNTLCS
MiDK TOYKaMK, [e NePesipsieTbCs 3pi3 | Mexeto
nornepe4Horo nepepisy;

| - MOMEHT iHEPLiT LiSIoro NonepeqHoro nepepisy;

t - TOBLUMHA Nepepidy Y TOYL, LLIO NEPEBi PAETHCA.

MpumiTka. lMepesipka 3rigHo 3 (4) nepenbaqae
3anac MiLHOCTI, OCKifbKM BOHa BUKIHOYaE PO3BUTOK
obMeKeHVX nracTu4HMX gedopmauin  3cyBy, LIO
JOMYCKaETLCA NMPY PO3PaxyHKY Y NMPY>XHIN cTaqil, avB.
(5). Tomy T1i cnig 34iMCHIOBATA NMLLIE B TUX BUNaOKax,
KONM He MOXIMBO BWKOHATU MePEBipKY Ha OCHOBI

VC, Rd Bi4noBiAHO A0 dopmyrm (6.17).

(5) Ona pBoTaBpoBMX NEPEPISIB, Y TOMY YuCHi
LLUMPOKOMOSIMYKOBUX, OOTUYMHE Harpy>XeHHs B CTiHLUi
MOXHa NpUMMarm sk

VEd S

Note: n may be conservatively taken equal 1,0.

(4) For verifying the design elastic shear resistance
V.. py the following criterion for a critica 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 1, may be obtained from:
(6.20)

where
V4 - isthe design value of the shear force;

S - is the first moment of area about the centroidal
axis of that portion of the cross-section between the
point at which the shear is required and the boundary of
the cross-section;

| - is second moment of area of the whole cross
section;

t - is the thickness at the examined point.

Note: The verification according to (4) is
conservative as it excludes partia plastic shear
distribution, which is permitted in elastic design, see
(5). Therefore it should only be carried out where the
verification on the basis of V oRd according to equation

(6.17) cannot be performed.

(5) For I- or H-sections the shear stress in the web
may be taken as:

TEd = V , akwo (if) Ar /A, 206, (6.21)
Ay
ae where
A;- nrowa OOHI€l nonuu; A;-isthearea of oneflange;
A, - NroLLa CTiHKw: A, -isthearea of the web:
A,=h,t.,

(6) Okpim TOro, onip Ha BTpaTI CTIVIKOCTI npu gil
nepepi3yBanbHOI CUMM 1A CTIHOK, He NiaKpinneHmx

NPOMIDKHUMWM ~ pebpamMm  XKOPCTKOCTi,  MOBUHEH
Bignosigaru po3ainy 5 EN 1993-1-5, akwo:
hw 758 .
tw n

W oo n aus. po3ain 5 EN 1993-1-5.

MpumiTka. n MoxHa npunmarn 1,0 3 3anacom
HeCy40l 30aTHOCTI.

(7) OTBOPY Onda KpiNUIbHUX AeTarnen He notpibHO
BpaxoByBaTy Npwv Nepesipui HeCcy4oi 30aTHOCTI Ha 3pi3,
32 BUMHSTKOM NEPEBIPKN PO3PaxyHKOBOroO Ornopy Ha
3pi3 Yy 30Hax 3'eaHaHb, sk BkazaHo B EN 1993-1-8.

(8) Mpwu cymicHin aii nepepidyBarbHOI CUMA- i
KPYTHOrO MOMEHTY, Onip 3pidy y MracTUuHIA cTaail

Vp/ Ry HEeOOXiOHO 3MEHLLYBaTK, SK 3asHa4yeHo y 6.2.7

(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 Vp, Rd

should be reduced as specified in 6.2.7(9).



(9).
6.2.7 Kpy4yeHHs1
(1) Ona enemeHTiB, WO NignaraloTb Oil KPYYEHHS,

ana  akux - gedoopmadiaMn  BUKPUBIIEHHA  Mepepisy
MOXXHa 3HEXTYBATU, PO3PaXyHKOBE 3HA4YEHHS KPYTHOrO

MOMEHTY Tr, Y KOXHOMY MOMepeqHoMy nepepisi
MOBUHHO 3800BOSIbHSTU:

Ted <49

Trd

ne

Ty - PO3PaxXyHKOBMI OMip MOMEPEYHOro NePePisy
Ha KPYyYeHHS.

(2) CymapHuWin KpyTHWA MOMEHT T,y Oyab-sikomy
nornepe4HoOMy nepepisi NOBUHEH po3rfisaaTnca K
CyMa ABOX BHYTPILLHiX 3yCUITb:

Ted =Tted +Twed »

ne
T; £y~ BHYTPILUHE Kpy4eHHsi 3a Cen-BeaHom;

Tm E4 - BHYTPILLHE KpyYeHHs Npy Aedopmalyii.

(3) 3SHavenHs T,y i T,g; Y Oyab-skomy
rnonepe4HOMy Mepepi3i MOXHa BU3Ha4NTM 3a T, 3a
JOMOMOroK0  pO3paxyHKy Yy MNPYXHin cragii, 3
BPaxyBaHHAM  XapaKTEPUCTUK Mepepi3y  ereMeHTy,
YMOB 3aKpiMfieHHs Ha onopax |  posnoginy
HaBaHTaXeHb Y30BX ereMeHTa.

(4) HeobxigHo BpaxoByBat HaCTYMHI Harpy>XeHHs,

0BYMOBIEHI KPYTiHHAM:
- AOTUYHI HaNPYXXEHHS! T; g, BUKIMKaHI KPYTiHHSM

3a CeH-BeHaHom Tt’Ed;

- HOpMarbHi  HaNPYXEHHA O, g4  BUKIMKaH
GiMOMeHTOM B, | [OOTMYHI  HanpyeHHst Tw.Edh
BUKIMKaHI KPYTiHHAM BHacri ok Aedopmauii 7, - .

(5) Ons nepeBipkM B MPYXHiM CcTagii  Moxe
3aCTOCOBYBATUCH KPUTEPI 1 TEKYYOCTI 3rigHo 36.2.1(5).
(6) OAnsa BM3Ha4eHHA oropy MornepeqHoro nepepisy
Ha L0 MOMEHTY Y MNNacTUYHIn cTagii, BHacnigoK
3rMHY Ta KPYTiHHSA, 3 PO3PaxyHKY Yy MpPYyXHin cragil
HEeoOXiHO OTPUMYBATW IMLUE KPYTHI 3ycunns Bg,

avB. (3).

(7) Sk cnpoweHHs Ona eneMeHTa 3aMKHYTOoro
NOMEPEYHOro Mnepepisy JonycKakTb, LU0 BrfmMBamMu
KpyYeHHs1 BHacnigok aedopmauii  nepepisy MoxHa
3HEXTYBaTW. TakOX $K CrNpOLEHHA Ors ereMeHTa
BiJKPUTOro NnonepeqHoro nepepisy, Taknx sk ABoTaBp
ab0 LUMPOKOMOMMYKOBUIA [ABOTaBp, OOMYCKaoTb, LU0

BrymBaMn  KpyTiHHA 3a CeH-BeHaHOM  MOXHa
3HEXTYBATW.

(8) lpu obuncriedHi onopy Tgy ANA 3aKPUTKX
3aMKHYTUX  MNepepisiB  HeobxigHO  BpaxoByBaTu

PO3paxyHKOBY MILHICTb Ha 3pi3 OKpeMux YacTuH
nonepedHoro nepepiay BignosiaHo Ao EN 1993-1-5.
(9) Mpw cymicHin AiT NONEPEYHOI CUI | KPYTHOrO
MOMEHTY Onip 3pidy Yy NfacTu4yHin cragii 3
ypaxyBaHHSIM BrNSMBiB KPy4eHHs1 HEOOXiOHO 3MEHLLNTY

6.2.7 Torsion

(1) For members subjected to torsion for which
distortional deformations may be disregarded the
design value of the torsional moment TEd at each cross-

section shall satisfy:

(6.23)

where

Ty - is the design torsional resistance of the cross
section.

(2) The total torsional moment T, at eny

crosssection should be considered as the sum of two
internal effects:

(6.24)

where
Tt Ed™ istheinternal St. Venant torsion;

Tw, £4- istheinternal warping torsion.

(3) The values of Tt, Eq @nd Tw, Eq & any crosssection
may be determined from T, by elastic analysis, taking

account of the section properties of the member, the
conditions of restraint at the supports and the
distribution of the actions along the member.

(4) The following stresses due to torsion should be
taken into account:
- the shear stresses Tt Ed due to St. Venant torsion

Tt £
- the direct stresses Oy Ed due to the bimoment BEd
and shear stresses 7, £, dueto warping torsion 7,

(5) For the eastic verification the yield 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 B, should be derived from elastic analysis, see

(3).

(7) Asasimplification, 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 T, 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 torsiona moment
the plastic shear resistance accounting for torsional



3 V), g A0 Vyy 7 Ry | PO3PAXYHKOBA NEpepi syBarHa
ciAra NOBYHHA 3310BOMNBHSITU:
Ve

_Ed <10,

VpI.T ,Rd
ae Vp/ TRd MOXXHa OTpUMaTU AK HaBOOUTLCA HXKYE!

- [N [OBOTaBPOBOro rMepepisy, B TOMY YUCHI

effects should be reduced from Vp,, ryto Vp,’ TRd and
the design shear force should satisfy:

(6.25)

in which Vp,’T’ Ry May be derived as follows:
- foran| or H section:

LLIMPOKOMNOSMYKOBOr O:
J' Tt,Ed
VorT.Rd = [1- — Vi Rd (6.26)
P VI 1.25(f, /¥3) /1m0
- Onst LWBENepHOro nepepiay: - for achannel section:
i' Tt Ed T1.Ed
Voi.TRa =| 1~ = Vpi.Rd (6.27)
p \/ 1,25(fy /\/5) / YMO (fy /\/5) / YMO :
- Ans nepepi3y 3aMKHYTOro npodinio: - for astructural hollow section:
v “.Ed (6.28)

ae Vp, Ry HABOOMTECS B 6.2.6.

6.2.8 32uH i 3pi3

(1) 3a HasiBHOCTI nepepi3yBarnbHOI Cuim HeobXiaHO
3pobUTK NONPaBKy Ans BpaxyBaHHS ii BNAMBY Ha onip
Ha [it0 MOMEHTY.

(2) Axkwo nepepisyBaribHa cura € MEHLLOK 3a
MOSIOBMHY OMOPY Ha 3pi3 y NracTU4HinW cTadii, To i
BMNSIMBOM Ha ONip Ha Ait0 MOMEHTY MOXHa HEXTYBATK,
3a BUHATKOM TUX BWUMNagKiB, KOMM BTpara MicLEeBOl
CTIMKOCTI npw 3pi3i NOHWXYeE onip nepepisy, ams. EN
1993-1-5.

(3) Y npoTtunexHomy BUMN3aOKy 3MEHLLEHWNIA Orip Ha
Jit0 MOMEHTY HeobXiaHO NpUMaTK sk po3paxyHKOoBUIA
onip  nonepedHOro  nepepisy, obuyucreHun 3
BUKOPUCTaHHSAM 3MEHLLIEHOI MPaHULIi TEKYYOCTi:

(1-p)fy

' 4 \
|
—2\(@““” Vo Rd
\ Vo1, T Rd :

BU3Ha4Ya€ETCA BiAMOBiAHO 10 6.2.6(2).

Ona nrowj 3cysy, e p =

MpumiTka. ue. Takox 6.2.10(3).
(4) 3a HasABHOCTI KPYTiHHA P HEOOXiaHO BU3Ha4aru
2

f 2VEd -.1 \
VoI.T Rd
NPUAMaTKM TakUM, L0 [OPIBHIOE HYSHO MNpu VE ” <

3 - - mB. 6.2.7, npote moro cnig

0’5VpI,T, R

(5) Ak BapiaHT, 3MEHLLEHNIA PO3PaxyHKOBUA Orip
Ha [Oit0 MOMEHTY Y NIaCTUYHIN cTadil 3 ypaxyBaHHAM
nepepi3yBanbHOI CUMM- A1t ABOTaBPOBMX MOMEPEqHNX
nepepi3iB i3 OOHaKOBMMM MOMMUSMW, NP 3TUHI
BiAHOCHO TOMIOBHOI OCi MOXHa BU3HaHYUTM SK
HaBOOUTLCS HUXKYE:

pl.TRd = \‘}1 < (fy /\/g)l't'MO Vol.Rd +

where Vp,, Ryisgivenin6.2.6.

6.2.8 Bending and shear

(1) Where a shear force is present alowance 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)
{ "|2
for the shear area, where |, _| Veg 4 \ and
\Vor.TRd )
Vp,, Ry 1S obtained from 6.2.6(2).

Note: See also 6.2.10(3).
(4) When torsion is present p should be obtained
2

from - ’ 2Vey
\ VoI,7 .Ra

taken as O for VEds 0,5Vp/’7.’Rd.

_1"'] see 627, but should be

(5) The reduced design plastic resistance moment
dlowing for the shear force may alternatively be
obtained for |-cross-sections with equal flanges and
bending about the major axis as follows:



MyyvRra = :
MO

ne M, . gy BA3HaHaETLCH 3rifHo 3 6.2.5(2) i A, =

Y
Mok
(6) Womo cymicHoi Aii 3rnHanbHOrO MOMEHTY,
nepepi3yBanbHOI CUIM | MOMNEPEYHOrO HaBaHTKEHHS
amB. po3ain 7 EN 1993-1-5.

6.2.9 3euH i no3doek Hsl cua
6.2.9.1 NonepeyHi nepepisu kmcie 1i 2

(1) 3a HasiBHOCTI OCBHOBOI CUIM HEOBXiAHO 3POBUTYK
MOMNpaBKy Arist BpaxyBaHHA 1i BNAMBY Ha Orip Ha gjto
MOMEHTY Y NSIACTUYHIN CcTagjl.

(2) Ona nonepedHUX nepepis3iB kracie 1 i 2
NOBWHHA BUKOHYBATUCS HACTYMNHA yMOBa

Meg < My Rd,

Ae My py - PO3paxyHKOBMI OMip HA [iit0 MOMEHTY B

NIaCTUYHIN CTaail, 3MEHLLEHNA BHACMiOOK Aii OCbOBOI
cum NE o

(3) Ons npamMoOKyTHOrO CyuinibHOro nepepidy 6e3
OTBOPIB AN KPiNUMnbHUX AeTanen MN Rd HeobXxiaHo

NpPUAMaTK $K:

r 2
Mn.ra =Mpira|1- (Nea ! Npi rd ) }

(4) Ona pOBoTaBpoBMX MEPEPI3iB, Y TOMY YUCTI
LLUMPOKOMOIMMYKOBNX, 3 [OBOMa OCSMU CUMETPIT Ta
iIHLUMX NormMyKoBux (KYTUKOBMX) NpodirniB, nonpasky
Ha BMSMB OCLOBOI CUIM Ha OMip Ha Ail0 MOMEHTY
BiJHOCHO OCi y-y B MMaCTUMHIn cTadii pobuTtn He
NOTPiBHO, SKLLIO BUKOHYHOTLCH 0O1ABI YMOBU:

, ane (bUt) My,V.Rd < My,C,Rd '

(6.30)

where M% oRd is obtained from 6.2.5(2) and A, =

M

(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:

(6.31)

where My p, - is the design plastic moment
resistance reduced due to the axial force Ng

(3) For a rectangular solid section without fastener
holes My, r, should be taken as:

(6.32)

(4) For doubly symmetrical |- 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:

Neg < Npi Rrd (6.33)
Ta and
0,5h,,t,f
Ngg < 2 W (6.34)
TMO
[ns [BOTaBpOBUX MepepisiB, y TOMY uYUCTI For doubly symmetricd |- and H-sections,

LLUMPOKOMOSMYKOBMX, i3 [ABOMA OCAMW  CUMETPI|
MOMNpPaBKy Ha BMSMB OCbOBOI CUIM Ha ONip Ha gjto
MOMEHTY BiIHOCHO OCi Z-Z'y NAaCTUYHIN CTagii pobuTn
He NoTpiBHO, Konu:

Ngg <

YMO

(5) Ona nonepedHUX nepepisiB, Ond SKUX He

BPaxoBYIOTbCA OTBOPU  AOnd  KPINWUITbHUX  OeTaren,

MOXYTb 3aCTOCOBYBAaTUCHA HaCTYMHi HaOMMKEHHSA aris

CTaHOAPTHUX MPOKaTHUX ABOTaBPOBUX, Y TOMY YUCTI

LLIMPOKOMOSIMYKOBUX MEPEPI3iB, a TaKoX NS 3BaPHMUX

OBOTaBpOBUX, Y TOMY YUCH  LLUMPOKO-NOSNYKOBMX
nepepi3iB 3 OAHaKOBUMW NOSNULSIMIAL

alowance need not be made for the effect of the axial
force on the plastic resistance moment about the zz
axis when:

(6.35)

(5) For cross-sections where fastener holes are not
to be accounted for, the following approximations may
be used for standard rolled | or H sections and for
welded | or H sections with equal flanges:



MN.y,Rd = Mp/.y.Rd(1 —n) / (1 -0, Sa) , ane (bUt) MN.y.Rd < Mpl.y.Rd -

ansa (for)n>a: My ; rg =Mpy

(6.36)

ans (for)n<a:My ; rg =Mp) 2R4 (6.37)
[ - \21

plard|1-| T— (6.38)

Ae (where)n = Ngy / Ny ry
a=(A-2bt;)/A, ane (but)a<0,5.

fe O,y - PO3PaXyHKOBE 3Ha4eHHs MiCLEeBOro

NO3A0BXHBOrO HaNpPY>XeHHS BiA 4il MOMEHTY i OCLOBOI
CUM 3 ypaxyBaHHAM OTBOPIB  And  KPinuSbHUX
Jetanen, fe Le € CyTTesuM, amB. 6.2.3, 6.2.4 1 6.2.5.

6.2.9.3 NorepeyHi rnepepisu kracy 4

where O\ Eq - is the design value of the loca

longitudina stress due to moment and axia force
taking account of fastener holes where relevant, see
6.2.3,6.24and 6.2.5

6.2.9.3 Class 4 cross-sections

(1) 3a BigcyTHOCTI  nepepi3yroyoi  cnum  Ons (1) In the absence of shear force, for Class 4 cross-
nonepe4HUX  nepepisiB  kracy 4  MakcuvanbHe sections the maximum longitudinal  stress o, -,
MNO3OBKHE  HANPYXeHHA O, z;,  Ob4MCrieHe 3 4cyigted using the effective cross sections (see 5.5.2
BUKOPUCTaHHAM  epeKTUBHUX nonepedHnx nepepisiB  (2)) should satisfy the criterion:

(awe. 5.5.2(2)), NOBUHHO 3300BOSBHSTM YMOBY:
O x,Ed < - (6.43)
YMO

[e O, gy - PO3PaXYHKOBE 3HEYEHHS NOKarbHOro

MO3AOBXHLOrO Harnpy>XXeHHA Bi Oi1 MOMEHTY i OCLOBOI
CUIMN 3 ypaxyBaHHAM OTBOPIB KPiMUIMbHUX OeTaneu, e
Le € cyTTeBMM, OvB. 6.2.3,6.2.4 1 6.2.5.

(2) MNMoBWHHA BUKOHYBATUCA HacTynHa ymMoBa

NEd My.Ed +NEdeN.y

M;eq +Negen 2
- <1

where 0, -, - is the design value of the local

longitudina stress due to moment and axia force
taking account of fastener holes where relevant, see
6.2.3,6.24and 6.2.5

(2) The following criterion should be met:

(6.44)

+
Aettfy T Ymo  Wetr,y.minfy / Ym0
ne
A off edreKTMBHA NSIoLLIA NOMEPEHHOr o nepepisy npu
AiT piBHOMIPHOIO CTUCKaHHS;
Wett i €JreKTUBHUA  MOMEHT onopy (Lo

BIOMOBIJaE BOMOKHY 3 MaKCUMalbHUM  NPY>KHUM
Harpy>XeHHsM) NonepedHoro nepepisy npu aii mwe
MOMEHTY BiHOCHO Bi4MOBiAHOI OCi;

€y - S3MilleHHsa BiANOBIAHOI LEHTpanbHOi oci Yy
BUMNQOKY, KON NonepeqHnin nepepia niguarae aji mwe
CTUCKaHHS, auB. 6.2.2.5(4).

Mpumitka. 3Hakn Ngg, My’Ed, MzEd i AM; =

NEd-eNi 3anexarb Big KoMOiHauii  BiAnNOBIAHMX
HOPMarbHNX HanpyKeHb.
6.2.10 32uH, 3pi3 i o300k Hs curna

(1) 3a HasBHOCTI nepepi3yBarbHOI Ta OCbOBOI CUI
HeoOXiaHO poounTn nonpaeky Ha BNSMB
nepepi3yBarbHOI CUMM | OCBOBOI CUIMM Ha OMip Ha ito
MOMEHTY.

(2) 3a ymoBM, $KLIO pPO3pPaxyHKOBE 3HaYeHHS
nepepidyBarbHoOl cum Vi, He nepesullye 50 % Bif

PO3PaxyHKOBOro OMopy Ha 3pi3 y NfacTUYHIn cTanil

Vp/ Ry He NoTPIGHO  3MeHLWwyBaTn onopu,  SKi

BU3Ha4YalOTLCA [N1A 3rMHY Ta OCbLOBOI CUIM 3riHO 3
6.2.9, 3a BUHATKOM, KOMM onip nepepidy 3MeHLIYeETLCA
BHacCniJOK BTparyM MiCLEBOI CTiMKOCTI Npu 3pi3i, AMB.

Weﬁ.z.minfy I Ymo .

where
A off is the effective area of the cross-section when

subjected to uniform compression;
Wt 1in is the effective section modulus

(corresponding to the fibre with the maximum €elastic
stress) of the cross-section when subjected only to
moment about the relevant axis

ey - 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 Ng, My’Ed, MzEd i AM; =
NEd-eNl. 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,
alowance should be made for the effect of both shear
force and axial force on the resistance of the moment.

(2) Provided that the design vaue of the shear force
Vg, does not exceed 50% of the design plastic shear

resistance Vp, Ry NO reduction of the resistances defined

for bending and axia force in 6.2.9 need be made,
except where shear buckling reduces the section
resistance, see EN 1993-1-5.



EN 1993-1-5.

(3) Axwo Vey nepesulye 30 % Big Vp/’Rd,
PO3PaxyHKOBMW ONip MOMEPEYHOro nepepisy Ha
CYMICHY [jl0 MOMEHTY i OCbOBOI CUM HeobXiaHO

0BUYNCIMTN 3 BUMKOPUCTAHHAM  3MEHLLEHOI  paHuLi
TEKY4OCTi:

(1-p)f,
!V

Ans nrowyi 3cysy, e p = (2Vg, LR~ 1)2 [
Vp/ Ry BU3Ha4aETBCA BiANOBIAHO 10 6.2.6(2).

MpumiTKa. 3amiCTb 3MEHLLEHHS FPaHUL TEKYYOCTi
MOXHa 3MEHLUMTW TOBLUMHY JMCTa  BignoBigHOI
YaCTVHW NOMNEPEYHOr O NEPEPI y.

6.3 Onip enemeHTiB BTpaTi CTiNKOCTI

6.3.1 CmucHymi  enemeHmu
rorepe4Ho20 Nepepisy

6.3.1.1 Onip Ha empamy cmitikocmi

(1) CtucHytuiA enemeHT NOTPIBHO NepesipaTM Ha
CTiMKICTb TaK:

nocmitiHo2o0

M_g‘]o

Ny Rrd
ne
Ng,, - pPo3paxyHKoBe 3Ha4eHHsI CTUCKarbHOI curm;
Nb’Rd - PO3paxyHKOBMMK ONip Ha BTpary CTiINKOCTI
€1eMEHTa, LLIO CTUCKaETBCS.
(2) Ansa enemeHTiB HECUMETPUYHMX NEPEPI 3iB Kriacy
4 cnig BpaxoByBaTW [OOOATKOBUM MOMEHT AMEd,

0OyMOBMEHUN  BIOXWIEHHSM  BiJ CMiBBiCHOCTI  OC
LUeHTpa Barn eeKTUBHOrO Nepepisy, MB. TaKoX
6.2.2.5(4), a cymiCHy Ait0 OCbOBOI CUIM i MOMEHTY
HeobxiAHO BUKOHYBATW Bi4NOBiAHO A0 6.3.4 260 6.3.3.
(3) PospaxyHkoBuM onip Ha BTpary CTilMKOCTI
€rieMeHTa, LLIO CTUCKaETLCS, HeOOXiAHO NpuMaTK SK:

yAf
NpRd = —=
YM1
AN nonepedHuX nepepisiB kracis 1, 21 3;
v Af,
Nprd =—2
M1

AN nornepedHUX nepepisis Kracy 4,

e X - 3HWXKYBarbHUA KoeddUieHT ansa BiAnoBiaHOI
doopmm BTpaTu CTiAKOCTI.

Mpumitka. [na Bu3Ha4eHHs OMNopy Ha BTpary
CTIMKOCTi €feMeHTIB 3i 3MiHHMMK nepepizamn Mo
JOBKUHI  ab0 npu  HepiBHOMIpHOMY  po3nogini
CTUCKarNbHOro 3ycusnist MOXKHa BUKOHYBATK 3ar arlbHWUi
pO3paxyHOK ApYroro nopsaky BignosiaHo o 5.3.4(2).
LUlono BTpary CTiNKOCTI 3 NIIOLUMHN 3rHy OUB. TaKoX
6.34.

Tatnuus 6.2 - Bubip KpuBOI BTparu CTiNKOCTi s
nornepe4Horo nepepi 3y

(3) Where V-, exceeds 50 % of Vp,’ Ry the design

resistance of the cross-section to combinations of
moment and axia force should be calculated using a
reduced yield strength:

(6.45)

for the shear area where p = (2V,/
Vp,’ Ry 1S 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 resistance of members
6.3.1 Uniform members in compression

— 1\2

6.3.1.1 Buckling Resistance

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

(6.46)

where
Ng, - isthe design value of the compression force;

Ny gy - 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 AM -, 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:

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

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 aong 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.

Table 6.2 - Selection of buckling curve for a cross-
section

‘ Btpara Kpwuea BTparu



CTiNKOCTi CTiNKOCTi
BigHocHO |  Buckling curve
Monepe4Huii nepepi3 Mexi °Ci_ S235
Cross section Limits Buckling | g275
about axis| g 355 S 460
S420
v, 2 o~ fy= 40 mu y-y a a
- (tr< 40 mm) zz b ap
T E§ A
o | 40 MM<th 100 mm
=| @omm<gs<100 | ¥V o 2
[MpokaTHi nepepiau hl ¥y y mm)
Rolled sections
N t;< 100 Mm Y-y b a
1 S | W (t=< 100 mm) zz c a
Z
I b I S tfs 100 mm Y-y d c
< (tr< 100 mm) zz d c
| . ~ = th 40 mm Y-y b b
3BapHi ABOTaBPOBI d (tr< 40 mm) zz c c
nepepiaun v ——y Y ===y
Welded I-sections t> 40 Mm y-y c c
2 (t:>40 mm) zz d d
rapsiHyenedoopmoBaHi Oy Oob-gKoi a a0
3aMKHYTI nepepian hot finished any
Hollow sections @ I D\ XONOAHOT HYTi Oy ab-sKoi c c
cold formed any
3asBM4yan
(oKkpim nepeniveHnx .
: HIKYE) 6y,u,€;|.r;ﬂ|<0| b b
. [ =" generally y
-
3BapHi Kopob4acTi I (except & below)
nepepian hl n[ y 3 TOBLLMHOIO 3B3PHMX
Welded box sections i t (thicfa'/: o)
L 1 J . T
L Z x a> O,Stf 6y,£|§n';“(0| Cc C
b/te< 30
ht, <30
. |
LUl Beriepu, TaBpu i N
CyUinbHI nepepiamn J Byab-aKoi c c
U-, T- and solid N B any
sections N
KyTurKoBI nepepian Oyab-sKol b b
L-sections B any

6.3.1.3 Hyukicmb rpu 3euHarbHItU ¢popmi empamu

cmitikocmi

(1) Y MoBHa rHyu4KiCTb A 0OBUNCIIIOETBCS SIK:

A
VNer

Af,

6.3.1.3 Senderness for flexural buckling

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

(6.50)




AN nonepedHuX nepepisiB kracis 1, 21 3;

for class 1, 2 and 3 cross-sections;

—
[Aett
— |Af, '
}. et | ¥ — LCI' \ A (651)
V Ncr / A 1
AN nonepedHUX nepepisis Kracy 4, ge for class 4 cross-sections, where
L, - HaBemeHa OOBXMHA Yy MMOLWMHI 3ruHy, LO L, - is the buckling length in the buckling plane

PO3rNAOaETLCS;

i - pagiyc iHepujiT BiAHOCHO BiAMOBIOHOI OCi, SKUNA
BU3HaY2ETbCS 3a X3PaKTEPUCTMKaMN  MOMNEPEHHOro
nepepisy GpyTTO.

E

considered;

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

hi=mn|—=939¢,

Vi

325

&

2
(fy, H/mMm?).

Mpumitka B. [Npn BTpari CTINKOCTI enemeHTiB
OyaiBenbHUX KOHCTPYKLUIM Y MNPYXHiN cTagdii auvB.
poparok BB.

(2) Mpwn BTparTi CTINKOCTI 3a 3rMHaNbHOK GOPMOKO
BiJNOBIAHY KPWBY BTPAaTW CTIMKOCTI CriiJ, BU3Ha4aru 3a
Tabrmueto 6.2.

6.3.1.4 [Hyukicmb rpu KpYmMuUrbHiU ma 32UHarbHO-
KpymurbHit ¢gbopmax empamu cmiukocmi

(1) Ona enemeHTiB i3 BIOKPUTUMM MONEPEHHUMM
nepepi3amm HeObXiaHO BPaxoByBaTN MOXIMBICTb TOrO,
O Onip eremeHTa BTpari CTIMKOCTI 3a KPYTUIbHO
abO0 3rMHaNBLHO-KPYTUIBHOK dhopMaMn Byae MeHLIMM
Hi>XK KWOro onip BTpari CTIMKOCTI 3a 3ruHarnbHO

doopmolo.

(2) YMOBHa rHyuYkicTb Onst BTparuM CTiMKOCTI 3a
KPYTUIMBHOKD Ta  3ruHanbHO-KPYTUIBHOK — dhopmamm
BU3HAYaETBHCA SK:

TNy

Ons nonepedHnX nepepisiB knacie 1, 21 3;

AN nonepedHUX nepepisis Kracy 4, ge

Ncr = Ncr,TF’ ane Ncr < Ncr,T;

Ncr 77 - KPWTWYHA cirma Ana BTparu CTIKKOCTI y

MPY>XKHIN CTaqil 3a 3rMHarNbHO-KPY TUIBHOK GIOPMOLO;

N, + - KpuTW4YHa curna Ona BTpatu CTiKocTi Yy

NPY>KHIN cTaniT 3a KPYTUIBHOK OPMOIO.

(3) Ona BTpatM CTINKOCTI 3a KPYTUIbHOW abo
3rUHaNBbHO-KPYTUIMBHOK  doopMamn BiAMOBIAHY KpUBY
BYMy4yyBaHHS MOXHa BU3Ha4MTK 3a Tabrmuewo 6.2,
pO3rNsidaoyn ii Takoto, Lo BiJNOBIAaE OCi Z.

6.3.2 EnemeHmu nocmiliHO20 OMNEPEYHO20
nepepi3y, Wo 32UHaroMLCs]

6.3.2.1 Oniip Ha empamy cmitkocmi

(1) EnemeHT, WO nignsrae 3ruHy BIJHOCHO

= [—
¥y

(f,in N/mm2).

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

(2) For flexura buckling the appropriate buckling
curve should be determined from Table 6.2.

6.3.1.4 Senderness for torsional and torsional-
flexural buckling

(1) For members with open cross-sections account
should be taken of the possibility that the resistance of
the member to either torsional or torsional-flexural
buckling could be less than its resistance to flexural
buckling

(2) The non-dimensional slenderness for torsional
and torsional-flexural buckling should be taken as:

(6.52)
for class 1, 2 and 3 cross-sections;
(6.53)

for class 4 cross-sections, where

Ncr = Ncr,TF’ but Ncr < Ncr,T;

Ncr,TF - is the éelastic torsiona-flexural buckling

force;

Ncr’ - isthe elastic torsional buckling force.

(3) For torsiona or torsional-flexural buckling the
appropriate buckling curve may be determined from
Table 6.2 considering the one related to the zaxis.

6.3.2 Uniform membersin bending

6.3.2.1 Buckling resistance
(1) A laterally unrestrained member subject to major



FOfIOBHOI  OCi  iHepUiT | HEPO3KpinneHun vy
MOMNepeqHOMy HanpsiMKy, HeobXxiaHO nepesipATn Ha
BTpary CTiNKOCTi 3a BTParor Mockol qoopmm 3rvHy sk
BUKII3OEHO HIKYE:

axis bending should be verified against lateral-
torsional buckling as follows:

Mes 410 (6.54)
Mp ra
ae where
Mg, - po3paxyHKoBe 3Ha4EHHSI MOMEHTY; Mg, - is the design value of the moment;
M, 4 - PO3paxyHKOBMI ONip NP 3rWHI 3a BTPATOIO M,, - is the design buckling resistance moment.
CTiNKOCTi.
(2) Barkn 3 HaNEeXHUM PO3KPIMNSIEHHSIM CTUCHYTOI (2) Beams with sufficient restraint to the

nonuui He NignsraloTb BTPATi CTIMKOCTI 3a BTPATOH
nrockoi dopmn 3rnHy. Okpim TOro, Garku nesHuX
TUMIB NONePedHMX NEPEPI3iB, TaKMX SK KBaOgparHi abo
Kpyrni npodini 3aMKHYTOro nepepisy, 3BapHi Kpyrni
Tpyon abo kBagparHi Kopob4acTi Nepepian, He CXUIbHI
[0 BTparuM CTIMKOCTI 3a BTParol MNJSiocKoi diopmMu
3ruHy.

(3) PospaxyHkoBuin onip Mpu 3ruHi 3a BTPATOO
CTiMKOCTI Aansa 6arku, Hepo3KpinmeHol y nonepe4HoMy
HanpsMKY, BU3HaHaETLCA SK:

Mpra =1LTW,y

ne

Wy - BIONOBIOHWA MOMEHT OMopy nepepisy, K

BUKII@OEHO HKYE:
Wy= Wp,yp,nﬂ nonepeqHnxX NepepisiB knacis 1i 2;

Wy =W, y A5 NONEPEHHNX nepepisiB Kracy 3;

Wy = Weﬁyﬂ,l'lﬂ nornepedHux nepepisis Kracy 4;
X 7 - SHWKYBarbHUM KoeddLieHT [Ans  BTparu

CTiMKOCTi 3a BTParor0 NSIOCKOI GIOpMU 3T UHY.

MpumiTka 1. [1ns BM3Ha4eHHs onopy Ha BTpary
CTIMKOCTI Oarok 3MiHHOro Mo [JdOBXWHI  nepepisy
MOXXHa BMKOHYBATW 3ararbHU PO3PaxyHOK Opyroro
nopsioky signoeigHo go 5.3.4(3). Womo Brparu
CTIMKOCTI 3 NSIOLLMHW 3rMHY OMB. TaKOX 6.3.4.

MpumiTka 2B. [1ns9 nepesipkn CTiIMKOCTI eNeMeHTIB
Oy i BenbHUX KOHCTPYKLi M OMB. TakoX goaarok BB.

(4) Mpu BU3HAYEHHI Wy OTBOpU And AeTanen
KpinneHHs Ha KiHui 6arnky BpaxoByBaTn He NoTpi 6HO.

6.3.2.2 Kpusi empamu cmilkocmi 3a [/IOCKOH
gopmoro 32uHy. SazarbHuli urnadok

(1) Axkwo He BkaszaHe iHWe, mB. 6.3.2.3, OnA
€MEMEHTIB, LLO 3rMHalTLCS, MOCTIMHOMO MONEPeIHOro
nepepisy 3Ha4eHHs X, r AN BiANOBIAHOI  YMOBHOI
FHYYKOCTI A, - Cnif BU3Ha4aTV 3a OPMYoto:

1

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,

xR (6.55)

M1
where
Wy - is the appropriate section modulus as follows:
Wy = Wp,’y for Class 1 or 2 cross-sections;

Wy = We,’y for Class 3 cross-sections;

Wy = Weff yfor Class 4 cross-sections;
X 7 - is 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 aso 6.3.4.

Note 2B: For buckling of components of building
structures see also Annex BB.

(4) In determining Wy holes for fasteners at the

beam end need not to be taken into account.

6.3.2.2 Lateral torsional buckling curves - General
case

(1) Unless otherwise specified, see 6.3.2.3, for
bending members of constant cross-section, the value
of x; 7 for the appropriate non-dimensional slenderness

ALT, should be determined from:

LT =

(2 32
dur +y0ir — Ay

, ane (but) LLT < 1, (6.56)

$ir= 0,5[1 vapr (Rer -02)+ ZET],

ae
Q) - Koedi LlieHT HENOCKOHaroCTi;

where
a; - isan imperfection factor;



——
T Wity
LT =4
V MC!

M, - KpUTU4HWIA MOMEHT MpW BTPaTi CTiVKOCTI 3a
MSIOCKOK dIDPMOLO 3rUHY Y MPY>XKHI cTagil.

(2) M, TpYHTYeTbCS Ha  XapaKTEpUCTMKaX

nonepeqHoro nepepizy OpyTTo i BpaxoBye YMOBU
38BaHTKEHHS,  [INCHUA  po3rogiST  MOMEHTY |
NnonepeYHi Po3K pinstoBaHHS.

Mpumitka. KoediuieHT a r A Bi rOBIAHOI
KpWBOI BTparu CTiMKOCTI MoXe OyTn OTpuMaHun 3

HaujioHanbHOro pJopatka. PekomenaoBaHi  3HadeHHsA
) 7 HaBeaeHi B Tabnmuj 6.3.
Taobrmua 6.3 - PexomeHgoBaHi  3Ha4eHHS

KoediLieHTIB HEOOCKOHAarocTen And KpuBMX BTPaTU
CTIWMKOCTI 3a 3rMHarnbHO-KPYTUIMBHOK dIOPMOIO

3 ]'rwyif; ;
A =
LT =\,

Mcr - is the €elastic critica moment for lateral-

torsional buckling.
(2) M, is based on gross cross sectiona properties

and takes into account the loading conditions, the real
moment distribution and the lateral restraints.

Note: The imperfection factor a; ;- corresponding to

the appropriate buckling curve may be obtained from
the National Annex. The recommended values g,  are

givenin Table 6.3.

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

KpvBa BTparu CTiKOCTI
Buckling curve a b c d
KoediLieHT HeoocKOHarnocTen a r
Imperfection factor a; 0,21 0,34 0,49 0,76

PexomeHgauii WoOO0 KpuBMX BTPartuM  CTiNKOCTI
HaBeneHi B Tabrmuj 6.4.

Tabrmmua 6.4 - PekomeHOoBaHi 3Ha4eHHA Ans
KpVBWX BTPAETW CTiMKOCTI MIOCKOK GIOPMOKO 3rUHY Aris
nonepedHX Mepepi3iB i3 BUKOPUCTaHHSAM iopMy v
(6.56)

The recommendations for buckling curves are given
in Table 6.4.

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

Nonepe4Hnin nepepis Mexi Kpwuea BTparu ctinkocti Buckling

Cross-section Limits curve
NpokarHi BoTaBpOBI Nepepian hlib<s2 a
Rolled I-sections hlb>2 b
3BapHi ABOTaBPOBI NEPEPI3n hibs2 c
Welded |-sections hib>2 d
IHWI nonepeydHi Nepepian _ d
Other cross-sections

(3) 3HadeHHs 3HVKYBarbHOro koediLieHTa x; - Ans
BIZINOBIHOI YMOBHOI FHYYKOCTI A, + MOXHa OTpuMaTy
3 pucyHka 6.4.

(3) Vaues of the reduction factor x  for the
appropriate non-dimensional slenderness A, r may be
obtained from Figure 6.4.
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Figure 6.4 - Buckling curves

(4) Mpv ymMOBHIN THyYKOCTI A 7 < ALT’O (6.3.2.3) (4) For slendernesses A, < ALT’O(see6.3.2.3)

6o nou Med _ 5 2 (6323) snmsom srpamn o for Mes _ 5 2 (see6:323) laterd torsiona
M, : cr :

CTIMKOCTI 3a BTparor nriockol dopmm 3rmHy mMoxHa buckling effects may be ignored and only cross
3HEXTYBaTW i BUKOHYBaTU rmwle nepesipky MiuHocTi  sectiona checks apply.
NonepeqHOr o Nepepiay.

6.3.2.3 Kpusi empamu cmilkocmi rockoi gbopmu 6.3.2.3 Lateral torsional buckling curves for rolled
32uHy Ors rpokamHux abo exeiearleHMHUX 38apHUX  sections or equivalent welded sections
repepisie

(1) Ona npokarHux abo exBiBaNEHTHUX 3BapHUX (1) For rolled or equivaent welded sections in
MepepisiB, LIO 3ruHaOTBCSA, 3HadeHHs X r Ana  bending the values of x;  for the appropriate non-
BiJNOBIAHOI YMOBHOI MHYYKOCTI MOXHa BM3HaunTh 3a dimensional slenderness may be determined from:
doopMyrioto:

xer <10

LLT = L , ane (but)

dur ¢\"t’fr By

(6.57)
2

1 ¢
V_LT S
R

¢LT :0,5[1+0.LT (}_‘LT —0.2)1'-;?[_27-]‘

Mpumitka. lMapaverpn A, i B Ta OyOp-sKi Note: The parameters A rand 8 and any limitation

obrpyHTOBaHi OOMEXeHHs, Lo crocytoTbest Bucotn  of vaidity concerning the beam depth or h/ b ratio may
Garku i BigHoWweHHA h / b, MOoXyTb HaBoguTucb y  be given in the National Annex. The following values

HauioHanbHoMy — poparky. [Ons npokarHux i are recommended for rolled sections or equivalent
EKBiBaNlEHTHUX 3BapHUX Mepepi3iB pekomenaytoTecss  welded sections:
TaKi 3HaHEHHS: A, 7= 0,4 (maximum value);

A =04 (MaKkcMMarbHe 3HaHEHHS); = 0,75 (minimum value).

B = 0,75 (MiHiMaribHe 3Ha4YeHHS). The recommendations for buckling curves are given
PexomeHgauii WoOO0 KpuBMX BTpartuM  CTinkocTi  in Table 6.5.
HaBedeHi B Tabmmui 6.5.



Tatbnumusa 6.5 - PexomeHauii wono sBubopy KpuBoi
BTparn CTIMKOCTI 3a MIOCKOK (OPMOK 3rnHy Anis
nornepeqHUX nepepisiB 3 BUKOPUCTAHHAM dOpMyIn
(6.57)

Table 6.5 - Recommendation for the selection of
lateral torsional buckling curve for cross sections using
equation (6.57)

Nonepe4Hnin nepepis Mexi KpuBa BTparu CTinKoCTi
Cross-section Limits Buckling curve
[MpokarHi OBOTaBPOBI NEpepi 3n h/b<2 b
Rolled I-sections hlb>2 c
3BapHi ABOTaBPOBI Nepepiav hibs2 c
Welded |-sections hlb>2 d

(2) Ons BpaxyBaHHs pO3NoOdifly  3ruHanbHOro
MOMEHTY B Barnuji MiXK nonepeq4HnUMM Po3KpinneHHSIMM
EleveHTa 3HKyBarnbHU KoeddLieHT X, + Moxe ByTu

CKOPUIrOBaHWUW $§IK:

. KT
XLT .mod = "7—

Mpumitka. 3HaveHHsa f MOXYTb ByTV BU3Ha4eHi B
HalioHanbHOMy — gopgarky. PexomeHayroTbCs  TaKi
MiHiMaribHi 3HaHYEHHS:

f—1~0,5(1—kc){1—20(5fl_7 -08)°

Ae k. - nonpaBoqHWI KoediLieHT BiAMoBIAHO A0
Tabrmui 6.6.

Tabnmus 6.6 - MonpaBo4HMI Koedd LI eHT K,

, ane (bUt) XLT .mod = 1

(2) For taking into account the moment distribution
between the lateral restraints of members the reduction
factor x; - may be modified as follows:

(6.58)
Note: The values f may be defined in the National
Annex. The following minimum values are

recommended:

,ane (but)f <1,0,

where k., - is a correction factor according to Table
6.6

Table 6.6 - Correction factors kC

Entopa MOMeHTiB k.
(T, 1,0
y=1
[HIIIIIIIIIIIIInnnnm 1
1,33-0,33vy
A<y<l
\/
0,94
BN \__,/‘ 0,90
/ 0,91
\_/
C—— 0,86
 — ] 0.77
\/ 5
) 0,82
\/

6.3.24 CrpoweHi memodu Ol barok i3

6.3.2.4 Smplified assessment methods for beams



PO3KpireHHsaMU y 6ydiersix i criopydax

()B  EnemeHTM 3  OKpemMuMM  MOMNEPE4HUM
NiOKPINSIEHHAM  CTUCHYTOI NOMMUi  He NignsraioTb
BTpaTi CTIMKOCTI 3a BTParor MiocKOl GoopMU 3ruHy,
SKLIO  JOBXMHa LC Mi>K  PO3KpinneHHsmMn  abo

pesyrbTyroua rHyuKiCTb A eKBIBANEHTHOI CTUCHYTOI
MOnMLj 3g00BOSBHSIE YMOBY:

Re = ke

i!.z}-1

ne My Eg - MaKC/MarkeHe po3paxyHKOBE 3HaHeHHS
3rMHarNbHOr0 MOMEHTY Mi>K TOMKaMW PO3KPIMIEHHS.

<0

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 A;

or the resulting slenderness of the equivalent
compression flange satisfies:

Mc.Rd

, (6.59)
My.Ed

where My £q - 1S the maximum design value of the
bending moment within the restraint spacing:
f

Mc,Rd = Wy L
M1
Wy - MOMEHT Oropy nepepisy, Lo BiANoBiJze Wy - is the appropriate section modulus

CTUCHYTI nonuui;

k., - monpaBoyHWiA KOeiLiEHT Anst THY4YKOCTI, Lo
BPaxoBYE pO3MOL4iNT  3rUHANBHUX MOMEHTIB  MiX
PO3K PiNSIEHHAMN, OMB. Tabrmuo 6.6;

ifz - pagiyc iHepuil exBiBalleHTHOI CTUCHYTOI
nonmui, WO CKIgOaeTbesa i3 CTUCHYTOI Mormui nrtoc
1/3 CTUCHYTOI YaCTMHM NJOWi CTiHKM  BiAHOCHO
OpYropsiaHoi oci nepepiay;

Asp - TPaHW4YHe 3Ha4eHHs! YMOBHOI THYYKOCTI
€KBiBalrleHTHOI CTUCHYTOI NOMMLj, BU3Ha4eHe BULLIE:

2

Viy

}~1=T[

corresponding to the compression flange;
k. - 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;

Ay - is a slenderness limit of the equivalent
compression flange defined above:

=93 9¢ ;

235

[

2
(fy, H/mMm?)

MpumiTka 1B. [1ns nonepedHnx nepepisis kracy 4
i¢ , MOXXHa MpUUMaTL:

R

(f, in N/mm?)
Note 1B: For Class 4 cross-sections i;, may be
taken as:

leff.f

if,z = l

vAeff.f + ;Aeff,w.c

ne

lgff - MOMEHT iHepLiT edeKTMBHOrO Mepepisy
CTUCHYTOI NOMML BiAHOCHO ApYropsaHOI OCi Nepepiay;

Agges - NNOLA EEKTUBHOrO Nepepidy CTUCHYTOI
norvj;

Aeff,w, ¢ - NIIoLLa eqreKTMBHOrO Nepepi3y CTUCHYTOI
YaCTUHU CTiHKW.

MpumiTka 2B. [paHW4HE 3Ha4eHHS YMOBHOI
FHYYKOCTi A, MOXe OyTV HaBedeHe Yy HaLlioHarbHoMy

poparky. PekomeHOoBaHe rpaHuUyHe 3HadeHHSs Aco =
ALT,O + 0,1, gpvB. 6.3.2.3.
(2)B FAkilo ymoBHa rHYuYKiCTb CTUCHYTOI nommui Ae

nepesuLLye MeXY, BCTaHOBIIEHY B (1)B,
pO3pPaxyHKOBUA OMip Ha BTpary CTiMKoCTi npu Aaii

L}

where
Ieﬁf - is the effective second moment of area of the

compression flange about the minor axis of the section;
Agsr - 1s the effective areas of the compression

Note 2B: The slenderness limit A, may be given in
the National Annex. A limit value Aco = ALT,O +0,1is
recommended, see 6.3.2.3.

(2)B If the slenderness of the compression flange A,

exceeds the limit given in (1)B, the design buckling
resistance moment may be taken as:



MOMEHTY MOXXHa NPUAMATH siK:

Mp ra =KntMcrg . ane (butyMy, gy < Mc Ry .

ae

X - SHWKYBarbHUM KOeqiiLieHT Ans exBiBarieHTHO!
CTUCHYTOI NOMUL, LLIO BUBHAYa€ETLCA 3a/\f;

kg - nONpaBOMHWA KOeiLiEHT, LU0 BpaxoBye
KOHCEPBATM3M  METOOY  EKBiBaNEHTHOI  CTUCHYTOI
nonmLi.

MpumiTka B. [lonpaBoyHuin KoedpiuieHT Moxe

HaBOONTUCH y HaLli OHarlbHOMY AoQarky.
PexomeHoBaHe 3Ha4eHHs kg = 1,10.
(3)B Kpusi BTpaTn CTiNKOCTI, Lo

BUKOPUCTOBYIOTLCA B (2)B, HeobxigHO npuimarn sk
HaBOOUTBCS HUXKYE!

- KpvBa d [s19 3BapHMX Nepepi3iB 3a yMOBM, LUO:

L9
ty

- KpvBa C Arisl BCiX iHLWNX NepepisiB,

Je h - noBHa B1COTa Nonepe4Horo nNepepisy;

tf - TOBLUMHA CTUCHYTOI MOMnMLj.

Mpumitka B. LUWooo BTpatm  CTiKKOCTI

i AKPiNSIeHNX enemeHTiB By aiBerbHNX KOHCTPYKL| 3a
KPYTUIMbHOK POPMOK0 AVB. TakoX aodarok BB.3.

6.3.3 EnemeHmu nocmiliHO20 IONEPE4YHO20
rnepepisy, Wo 32UHaroMLCs1 i CMuUCKaromscsi

(1) AKWo He BMKOHYETBLCS PO3pPaxyHOK Opyroro
NopsiakKy 3 ypaxyBaHHSIM  HEOOCKOHarocTen, sk
HaBoaMTbcA B 5.3.2, TOOi CTiNKICTb ENEeMeHTIB
MOCTINHOIrO MOMNEPEMHOr0 Mepepidy 3 [BoMa OCsMU
CUMETPIT AN NepepisiB, He CXUIMbHUX 40 Aedopmadin
BUKPUBIMEHHS, MOTPIOHO NepeBipATM 3a MyHKTaMK,
HaBEOEHNMM HUXKYE, PO3Pi 3HAOUM:

- erieMeHTU, He CXUITbHI 0 AediopMaLlin KpyYeHHs,
HanpuKaa, Kpyrii nepepian 3aMKHyToro npodisnto abo
nepepiaun, 3aKpinsieHi Big KPYyYeHHS,

- €fleMeHTW, CXUIbHi A0 AediopMalin KpyveHHs,
HaNpuKaa, €emMeHTU  BiOKPUTOrO  MOMEPEYHOro
nepepi3y Ta He3akpinieHi BiJ KpyYeHHs.

(2) Okpim TOro, onip MonepedHUX nepepisiB Ha
KOXKHOMY KiHLj eremMeHTa NOBUHEH 3300BOSTbHATU
BMMOT 1, HaBeOeHI B 6.2.

MpumiTka 1. dopmyrm B3aemopii 3acHOBaHi Ha

MOLENMOBaHHI poboTn BiSTBHOONEPTMX
OJHOMPOrOHOBUX EIEeMEHTIB i3 LLapHipHUMU YMOBaMM
onuMpaHHs  KiHUiB, 3 abo 6e3 HenepepBHOro
PO3KPIMNSIEHHA Bi4 MOMEPEYHOr0  3MILLEHHS, Lo

NianaraioTb OiT CTUCKanbHUX CUM, KiHLUEBUX MOMEHTIB
i/ab0 NONePe"HNX HaBaHTaKEHb.

Mpumitka 2. Y BUNaoKy, KOM  YMOBM
3acTocyBaHHS, HaBedeHi B (1) i (2), He BUKOHYHOTBCS,
mB. 6.3.4.

(3) [1na enemeHTiB CTPWKHEBMX CUCTEM MEpeBipKa
oropy MOXe BWKOHYBaruCb SK  Anis  OKpeMux
OJOHOMPOrOHOBUX EMEMEHTIB, LU0 PO3risdaloTbCs SK
BUpi3aHi i3 cuctemun. EdpexTin gpyroro nopsgky (P-A-
edeKTN) B cUCTEeMax, CXUIbHNUX A0 NEPEKOCY, NOBUHHI

(6.60)

where

X - is the reduction factor of the equivalent
compression flange determined with A;

kg - 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 k; = 1,10 is recommended.

(3)B The buckling curves to be used in (2)B should
be taken as follows:

- curve d for welded sections provided that:

44¢ ;

- curve c for all other sections,

where h - is the overall depth of the cross-section;
t- is the thickness of the compression flange.

Note B: For lateral torsional buckling of
components of building structures with restraints see
aso 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 crosssections
and not restrained from torsion.

(2) In addition, the resistance of the cross-sections at
each end of the member should satisfy the requirements
givenin 6.2.

Note 1: 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



BpaxoByBaTUCA 3a [JOMOMOrold abo  KiHLEBMX
MOMEHTIB, ab0 HaneKHOi HaBeOeHOI [OBKMHMU
BignosigHo, amB. 5.2.2(3)c i 5.2.2(8).

(4) EnemeHTi, WO NignsaraloTb CyMICHIN AT 3ruHYy
Ta OCLOBOrO CTUCKY, MOBUHHI 3800BOSbHSTU:

Neg ., Myea +AMyed
X yNrxk My Ry
A LT —
M1 M1
Neg ., Myed +AMyeq
Z
tNew & Mg
R LLT
M1 M1
ae
Ney M%Ed [ MzEd - pO3paxyHKOBi 3HaYEHHSA
CTUCKaNbHOI CUIM | MakCUMarbHUX  MOMEHTIB

BiJHOCHO OCeN -y i Z-Z y300BX eneveHTa BiAnoBiJHO;

AMy’ Ed AMzEd - MOMEHTM Bi[ 3MiLLIEHHSI LeHTpa

Barn BignoBigHO 00 6.2.9.3 Oona nepepisiB kracy 4,
amB. Tabrmuo 6.7;

Xy 1 Xy - SHWKYBarbHI KoeduilieHT npw BTpari
CTIMKOCTi 3a 3rMHansHor dopMoto 3rigHo 36.3.1;

X 7 - S3HWKyBarbHWA KkoediLieHT npu BTpari
CTiMKOCTi 3a MonepeqHO-KPYyTUIbHOK OPMOKO 3riAHO

36.3.2;

K,, K, K,,k

e Kz Kap zz—Koech'u,iGHTM B32aEMO/ 1.

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:

Mzgd +AMz g4

45 s <1 6.61
i Mz.Rk ( )
M1
M. + AM
Ky "E‘;M = 2E9 < (6.62)
Z,
M1

where
Ney My, Eq @d Mz Eq - are the design values of the

compression force and the maximum moments about
the y-y and z-z axis along the member, respectively;
AMy’ Edb AMz £q - ae the moments due to the shift
of the centroidal axis according to 6.2.9.3 for class 4
sections, see Table 6.7;
X, and x, - are the reduction factors due to flexural

buckling from 6.3.1;
X, 7 - is the reduction factor due to lateral torsional

buckling from 6.3.2;

kyy, kyz, kzy, kzz- are the interaction factors.

Tabnuua 6.7 - 3HadeHHsa ans NRk = f/\i, Mi’Rk = Table 6.7 - Vaues for NRk = f/\i, Mi’Rk = nyi and
ny,- Ta AM,-, Ed AMI-, Ed
e 1 2 3 4
A,- A A A Aeff
W Wory Wory Wery Wetry
VVZ |/Vp/,z |/Vp/,z Wel,z Weff,z
MM, £y 0 0 0 enyNed
AM, g4 0 0 0 en,Veq

Mpumitka. [Ons eneMeHTiB, HE CXUIbHUX [0
aedpopmaLtinn KpyyeHHs, 30ebinbLIoro X 1= 1,0.

(5) KO.eChLI,IE:HTVI B32eMOLi | kyV kyz’ kzy
3anexarb BiJ 0bpaHoro metogy.

Mpumitka 1. KoediiuieHTn B3aemopii kyy, kyz, kzy,
kZZ OTPMMaHi [OBOMa arnbTEPHATMBHUMM METOLAMM.

3HadeHHs LmX Koedi LieHTiB MOXYTb By T OTpuMaHi 3a
pogatkom A (anbtepHatmBHuA metog 1) abo 3a
pofarkom B (anstepHatneBHUn MeTof 2).

Mpumitka 2. Bubip MixX ansTepHarnBHUMU
metogammn 1 i 2 Moxe Oyt 3pobreHun y
HaLli OHarbHOMY [OAaTKY .

MpumiTka 3. 3 METOO CrIPOLLEHHS MepesipKu
MOXYTb BWKOHYBarucb Jmwe B cdepi MpYyXHUX

Kk

zz

Note: For members not susceptible to torsional
deformation x, - would be x, = 1,0.

(5) The interaction factors ky}/ kyZ’
the method which is chosen.
Note 1: The interaction factors kyy, kyz, kzy and kZZ

have been derived from two alternative approaches.
Vaues of these factors may be obtained from Annex A
(alternative method 1) or from Annex B (dternative
method 2).

Note 2: The National Annex may give a choice
from aternative method 1 or alternative method 2.

kzy kZZ depend on

Note 3: For simplicity verifications may be
performed in the elastic range only.




nedoopmaLin.

6.3.4 3azanHuli MemoOd Qi1 eu3HavYeHHs1 empamu
cmilikocmi enremMeHmie KOHCMPYKUT 3a nornepe4YHoro
ma 32UHasIHO-KPYyMUWikHOO ghopmamu

(1) Uen wmeroq Moxe BVKOPUCTOBYBAaTnCb Yy
BUMNQOKY, SKLLO HE 3aCTOCOBYHOTLCA METOAW, HaBedeHi
B6.3.1, 6.3.2i 6.3.3. BiH 003BONsE NepeBipuTH onip Ha
BTpary CTIMKOCTI 3a [MOMNEPEYHO Ta 3rUHarNbHO-
KPYTUIbHOKO diopMamn Of15 €MIEMEHTIB  KOHCTPYKLIT,
TaKUX SK:

- OKpeMi erieMeHTn, B TOMYy YUCH CKIlageHoro
nepepidy, NOCTIMHOrO abo 3MiHHOrO 3a OOBXWHOW, 3
YMOBaMW OMUPaHHS, B TOMY YAUCTTi CKIgOHUMM;

- MAOCKi pamn ado YaCTUHWU paM, LU0 MICTATb TaKi
eneMeHTn, sKi nignaralnTb Oif CTUCKaHHA Ta/abo
OOHOOCHOBOrO 3rMHY Y MSIOWMHI, NPOTe He MICTHATb
MOBOPOTHUX LLUAPHIPiB NIIaCTUYHOCTI.

MpumiTka. HauioHanbHUW  OOOATOK  MOXe
BCTaHOBIMOBATM MeXi Ta cdiepy 3aCTOCyBaHHS LbOro
MeToay.

(2) Onip Ha BTpary 3aransbHOI CTiNKOCT 13 NIIOLLMHK
3rnHy Ona Oyab-SKOro efemMeHTa KOHCTPYKUiT, Lo
BignoBigae ymoam (1), MOXXHa NeEPEeBipuTh 3a YMOBM,
LLIO:

Lop™ ult, k
M1
ne
Ayt MiHiManbHUA  KoedbiLieHT  30iNbLUEHHSA

PO3PaxyHKOBOrO HaBaHTa&KEHHA i [AOCSrHEHHS
XapakTEPUCTUYHOrO OMopy Hambinbw  KPUTUYHOrO
MonepedHOro  nepepisy  eneMeHTa  KOHCTPYKLIT,
PO3rsaaoymn Moro poboTy B NMIIOLWMHI 6e3 ypaxyBaHHS
BTParu CTINKOCTI 3a MONepPe4yHo abo 3ruHarnbHo-
KPYyTUIbHOK doopMamMK, NpoTe 3 ypaxyBaHHsSM, 3a
HeobxiaHOCT, yCix equeKTiB, 00y MOBIEHMX
reOMETPUYHOK aedopmalietdo B MIIOWKMHI, a Takox
3aranbHUMN | Mi CLIEBMMW HEOOCKOHANOCTSAMU,

Xop - 3HWKYBaNbHUA  KOediLiEHT i YMOBHOI

FHYYKOCTI Aop, avB. (3), Ans BpaxyBaHHS BTpaTu
CTIMKOCTI 3a MOMepeqHO0 Ta 3rnHarNbHO-KPYTUSBHOK

doopmamu.
(3) 3aranbHy YMOBHY rHY4KiCTb /\Op Ans enemeHTa

KOHCTPYKLUiT NOTPiBHO BMU3Ha4aTy 3:

6.3.4 General method for Ilateral and Iateral
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;

- 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) Overdl resistance to out-of-plane buckling for
any structural component conforming to the scope in
(1) can be verified by ensuring that:

1,0, (6.63)

where
a4 - s 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 latera 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 Aop, see (3), to take account of lateral and

lateral torsiona buckling.

(3) The global non dimensional slenderness for the
structura component should be determined from

hop = |Gtk (6.64)
\‘f o cr.op
ae where
Q¢ - BUSHEHAETHCA B (2); Uyt k is defined in (2);
Drop - MiHIManbHUA ~ KoeddLieHT  36iNbLUeHHS % op is the minimum amplifier for the in plane
PO3PaXyHKOBUX HaBaHTakeHb Yy nrowmHi g design loads to reach the eastic critical resistance of

OOCSrHEHHS! KOHCTPYKTUBHUM E€MIEMEHTOM MPY>KHOrO
KPUTUYHOrO OMopy LWIoJO BTparM  CTIMKOCTI  3a
MONePeHO0 abo  3ruHarbHO-KPYTUIBHOK  diopMamMu
6e3 ypaxyBaHHS BTpar CTIMKOCTI 3a 3ruHaribHOK
doopMOHO Y NSOLLMHI 3TUHY.

MpumiTka. NMpu BU3HaYeHHI a

cr,op ' au/t,k MOXHa

the structura component with regards to lateral or
lateral torsional buckling without accounting for in
plane flexural buckling

Note: In determining a,

r.op and Uit k Finite Element



BUKOPVCTOBYBATU CKiHYEHHO-EMEMEHTHUIN aHari 3.

(4) SHwKyBanbHU  KoediLlieHT Xop ~MOXHa
BU3Ha4aT Oyab-sIKMM i3 HACTYNHUX METOA] B:

a) MiHiMarbHe i3 3HaqeHb:

- X Ons BTpatu CTiMKOCTI 3a NONepe4Ho0 diopMOor0
BiAnosiHo 10 6.3.1;

- X,7 Ana BTparM CTIVKOCTI 32 3rMHarbHO-

KPYTUIMbHOK ¢opMO0 BIANOBIAHO [0 6.3.2, KOXHE 3
SKUX 0BYNCIIOETBECA NS 3ararnbHOI YMOBHOI FHYYKOCTI

analysis may be used.

(4) The reduction factor Xop MY be determined
from either of the following methods:

a) the minimum value of

- x for lateral buckling according to 6.3.1;

- X, 7 for lateral torsional buckling according to 6.3.2

each caculated for the global non dimensiona
slenderness/\op.

A
op

Mpumitka. Hanpviknan, Ko koeddiuieHT a Note: For example where a,;; , is determined by the
BU3Ha4YaETbCS 3a JONOMOroK NEPEBIPKN NONEPEHHOr O cross  section  check 1  Negg Myeg this
nepepisy T _Neq, MY'E", eV MeTon autk Nek Myrk

autk Nrx My Rk method leads to:
NpUBOAUTb A0:
N, My eq
£d e <Yop: (6.65)
Nek I'vym1 Mygk [ 1ma

b) 3HaveHHs, OTpuUMaHe IHTEProNAUiEto MiX b) a value interpolated between the values x and x| 1

3HadeHHsMM X | X OBuMcriedMMN 338 @) 3 a5 determined in a) by using the formula for a

BUKOPUCTaHHAM dOpMyrM Anst a4, LLO BiZMNOBifge
KPUTUYHOMY NONepeqHOMY nepepisy.
Mpumitka. Hanpuknag, sKwo koeddujieHT Qut i

ult k
corresponding to the critical cross section.

Note: For example where a ;; , is determined by the

BU3HAUGETHCS 3@ [OMOMOTOK MEPEBIPKI MONEPEHHOrO _ .
f o ,Sp P ® cross section check - Ned My'Ed‘ this
nepepiay _Ned TVED e meron autk Nre My Rk
wutk Nrk My R method leads to:
NPVBOANTD [0
Neg Myes o4 (6.66)

+ >
ANrk Ttm1 e Myre [ Ym1

6.3.5 Bmpama cmilikocmi 3a nsiocKoro ¢hopMoro
32UHY efleMeHmi e i3 racmuYHUMU wapHipamu

6.3.5.1 BacarbHi rnornoXx eHHsi

(1) B KoOHCTpYKUjiT MOXYTb pO3paxoByBaTucsi Yy
NMacTUYHIn - cTamii 3 ypaxyBaHHAM  MITaCTUYHUX
nedopMaLin 3a ymoBW 3anobiraHHs BTpari CTiNKOCTi B
pami 3a MSIOCKOK (OPMOKD 3rMHY 3axodamu, Lo
HaBOOSATbCS HUXKYE:

a) PO3KPIMSEHHSMM B MICUsIX  YTBOPEHHS
MOBOPOTHMX MIIaCTUYHMX LLAPHIipiB (6.3.5.2);

b) nepeBipKO CTIMKOI AOBKUHW AOiNgHKU  MiXK
TaKUMM PO3KPINSIEHHAMM Ta HWMMKX MONEPEIHNMU
PO3K pinsieHHsaMM (6.3.5.3).

(2)B A0 Npm BCiX KOMOIHaLli sIX HaBaHTaXeHb Orist
rPaHNYHOr O CTaHy 3a HECYYOHO 30aTHICTHO NSIaCTUYHNIA
LLIBPHI P HE MOBEPTAETLCS, TO PO3KPIMIEHHS Arist Takoro
LLI@PHi pa NIaCTUYHOCTI HEe NOTPI6Hi.

6.3.5.2 PO3KpirmeHHs1 Mo8opoMmHUX MmacmuYHUX
wapHipie

(1)B Y BCiX MiCUsiX YTBOPEHHSA MNIIaCTUYHUX
LWWaPHIPIB  NOMEPEYHUA  Mepepi3  MOBUHEH  MaTu
edoeK TMBHE PO3K PiNSIEHHS BiJ, MONEPEHHOr O 3Mi LLIEHHS i
KPYTiHHSA 3 BiNOBIOHMM OMOPOM Ha Ait0 NonepeqHux
CUI i KPYyTHOrO MOMEHTY, ODyMOBIIEHUX MiCLEBUMM
nraCTMYHMM aedoopMaLli SM1 eremMeHTa B UMX MiCLsX.

6.3.5 Lateral torsional buckling of 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,
see6.3.5.2;

b) verification of stable length of segment between
such restraints and other |ateral restraints, see 6.3.5.3.

(2B Where under al 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 EdexTBHE
3a0e3neqyBaruCh:

- NS eNEeMEHTIB, WO CpUMaloTb a00 MOMEHT, abo
MOMEHT i OCbOBY CwIly, 3a LJONMOMOIOH MOMNEPEHHOro
po3KpinsieHHss obox nommub. BoHO Moxe OyTu
3a0e3neyeHe  MNoMePedHNM  3aKPINMeHHSM  OgHi€l
nonmui i >XOPCTKUM  3aKPiNSIEHHAM  MOMNEPeYHOoro
nepepi3y Big KPyYeHHs, Lo 3anobirae nonepeqyHomy
nepeMi LLEEHHHO CTUCHYTOI NOSMLLi Bi JHOCHO
PO3TArHYTOI MO, ANB. PUCYHOK 6.5;

- 0N EeMEMEHTIB, WO CnpunMaloTb abd0 OaMH
MOMEHT, ab0 MOMEHT i OCbOBY CUSly PO3TAry, B SKMX
CTUCHYTa NOMMLS KOHTaKTYE 3 MIUTOK NEPEKPUTTS 3a
JOMOMOroK  PO3KPINMEHHS CTUCHYTOI nommui  Big
MOMEPEYHOro 3CyBY | KpyyeHHs (Hanpwvkrad, npuv
s'eOHaHHI 11 3 nmMTO, OMB. PUCYHOK 6.6). [Ona
FHYYKILLUMX  MONEPeHUX rnepepisiB  (MOPIBHAHO 3
NPOKaTHUMKW ABOTaBPOBMMM Mepepi3amn, B TOMY YUCT
LUMPOKOMOSMYKOBAUMM) Y MICUSIX  YTBOPEHHSA
MaCTUYHOrO  LWapHipa  HeobxigHo  3anobirarn
BUKPUBMEHHIO MOMNEPEYHOro nepepidy (Hanpukrag,
YCTaHOBIMEHHSM pebpa >KOPCTKOCTI B CTiHUi, TaKoX
MPUKPINSIEHOr0 OO0 CTUCHYTOI MOmnuui 3 >KOPCTKMM
BY3/1OM Mi>K CTUCHYTOIO MOSMLEO Ta NSIMTOLO).

PO3K Pi NSIEHHS NOBWHHO

(2)B Effective restraint should be provided:

- for members carrying either moment or moment
and axia force by lateral restraint to both flanges. This
may be provided by lateral restraint to one flange and a
stiff torsiona 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 | 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 adso connected to the compression
flange with a stiff joint from the compression flange
into the slab).

PucyHok 6.5 - Tunose >xopcTke 3aKpinsieHHA Bi g, KpyYeHHs

Figure 6.5 - Typical stiff torsional restraint
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1 - cTucHyTa nonmus
1 - compression flange

PucyHok 6.6 - Tunose po3kpinsieHHs BiJ, NONepeqHOro 3CyByY i KpyYeHHS 3a JONOMOrot0 3€QHaHHS MIMTU i3 CTUCHYTOR

nonnuero

Figure 6.6 - Typical lateral and torsional restraint by a slab to the compression flange

(3)B Y BCiX Micusax posTallyBaHHsSI MNIaCTUYHUX
LWIapHipiB 3'€OHaHHs (Hanpukriad, BorToBe) CTUCHYTOI
normuji 3 PO3KPINIIFOKYMM EIEMEHTOM Y LibOMY MicCLi
(Hanpuknag, NporoHoM) abo 3 Byab-SKUM NPOMIXKHUM
erneMeHToM  (Hanpuknag,  nigkocoMm)  HeobxigHo

(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 alocal force of at least 2,5% of NﬂEd (defined



pO3paxoByBaTN Ha CNPUNHATTS MiCLLEBOI CUIMM, SKa
FOPiBHIOE LLOHaNMeHLE 2,5 % Bif, N; g, (BU3Ha4eHoro

B 6.3.52(5B), wo nepemeetbca nommuero B 1T
MSOLVMHI, NEPNEHaNKYIAPHIN A0 NIOLMHN CTiHKK, 6e3
Oy Ob-5IKOr0 NOEAHaHHS 3 IHLUMMM HaBaHT K EHHSMM.

(4B 3a HemoxmmBoCTi  320e3neqnMTn  TaKe
PO3KpinsieHHss 6e3nocepenHLo Yy MiCLi po3TallyBaHHSA
NACTUYHOr O LLaPHIipa, NOoro HeobxiaHO PO3KpPiNUTK Ha
BiACTaHi He Binblue h/2 y300BX JOBKUHU eNeMeHTa, Ae
h - noBHa BUCOTa efnemeHTa B MiCUi poO3TallyBaHHS
NIACTUYHOr O LLAPHIpa.

(5)B lMpn pospaxyHKy cuctemun B'\3en, ame. 5.3.3,
HeobXiAHO nepeBipUTU  (OO4ATKOBO [0 MEPEeBipKu
HeOoCKOHarocTi  BignosigHO [0 5.3.3) 3parHicTb
CUCTEMN B'Si3e CnpuiHATM Ail micuesnx cun Q

NPUKN3OeHNX OO0 KOXHOrO efieMeHTa B's3en Yy Micusx
pO3TaLLlyBaHHS NSIACTUYHOr O LUAPHI pa:

in 6.3.5.2(5)B) transmitted by the flange in its plane
and perpendicular to the web plane, without any
combination with other loads.

(4)B Where it is not practicable providing such a
restraint directly at the hinge location, it should be
provided within a distance of h/2 adong the length of
the member, where h is its overal 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 loca forces Q,,

applied at each stabilized member at the plastic hinge
locations:

Nt £q
Q=154 —_— 6.67
m m 100 (6.67)
ae where
Ne £y OCbOBa Cura B CTUCHYTIM  nonuui N g, - is the axial force in the compressed flange of

PO3KPINIIOBaHOrO eremMeHTa B MiCLj po3TallyBaHHS
NSIBCTUYHOr O LLAPHIpa;
a,,- BiAnoBiaHo 0 5.3.3(1).

Mpumitka. LUWooo kombGiHauii
HaBaHTaKEeHHAM aMB. Takox 5.3.3(5).

6.3.5.3 lNepesipka cmilikoi 0oex UHU OirsHKU

(1)B CrinkicTb 3a Nrocko qropMOK0 3ruHy i fisgHOK
Mi>K PO3KPINMEeHHAMM 3a0e3nedeHa, SKLIO A0BKMHA
Mi>K PO3KPINSIEHHAMM HE NEPEBULLIYE CTINKY JOBXKUHY.

[ns ginaHok aBoTaBpoBMX 6Garok, y TOMY YMUCTI
LLUMPOKOMOIMMYKOBUX,  MOCTIMHOrO 32  JOBXMHOO
nepepidy, ans skux h / t. < 40 npu niHiiHomy

po3nogini MOMeHTIB i ©e3 CyTTeBOro OCLOBOrO
CTUCKaHH$, CTINKY JOBXMHY MOXHa NpUmMMari 3.

3 30BHIiLUHIM

the stabilized member at the plastic hinge location;
a, - isaccording to 5.3.3(1).

Note: For combination with external loads see aso
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 performed by
checking that the length between restraints is not
greater than the stable length.

For uniform beam segments with | or H cross
sections with h / t; < 40e under linear moment and

without significant axia compression the stable length
may be taken from

Lgtapie =35¢i, ana (for)0,625 <y <1;

Lstaple = (60 - 40y )i, ans (for)-1<y <0625,

ne

(6.68)

where:

_ | 235
V% H/MMZ([N/mmz]) '

£ =

L MEd.min

= Bi[JHOLUEHHIO KiHLEBNX

W
My rd
MOMEHTIB Ha Aj NsHLj .

Mpumitka B. LLlogo crivkoi OOBKUHW AOinsHKK
JMB. TaKOX aoparok BB.3.

(2)B SAKWO NOBOPOTHMIW LUGPHIP NIaCTUYHOCTI
BUHMKaE ©e3nocepeaHbo nopsia, 3 OOHWM i3 KiHLUiB
BYTa, TO AiNAHKY 3MiHHOI BMCOTU He Criif po3riaaaru
K OiNgHKY, npunersly OO0 Micua  posTallyBaHHA
MSaCTUYHOrO  LIAPHIpa, SKLO BMKOHYHKOTLCS YMOBM,
HaBedeHi HMXKYE:

a) PO3KPINIEHHA B MiCli  po3TallyBaHHS
NSaCTUYHOrO LWapHipa NOBUHHO ByTW Ha BiACTaHI He
Ginbwe h/2 y300BK OOBKMHU AiNSHKM  3MiHHOTO

M y
v = —E0MN = ratio of end moments in the

My 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;



nepepisy, arne He Ha AiNsHL NOCTiNHOrO Nepepiay;

b) cTncHyTa nonmua ByTa 3arMLLIBETLCA B MPYXKHIn
cTanii No BCi CBOI AOBXKMHI.

Mpumitka B. binblw geranbHy iHGopmadio ouB. y
poparky BB.3.

6.4 CKknapeHi eneMeHTU NOCTiNHOrO nepepisy

6.4.1 3acariHi NQnoX eHHs

(1) CknaogeHi CTUCHYTI  eneMeHTM MOCTIMHOMO
nepepizy 3  LapHipHO  obNepTMMKM  KiHUSMW,
3aKpiNfieHUMM Bi NMOMEPEHHOrO 3MiLLEHHS], MOBUHHI
pO3PaxoByBaTUCsi Ha OCHOBI  HacTynmHoi  Mogeri
(pucyHok 6.7).

1. EnemeHT MOXHa po3rfsgarty sk KOMoHYy 3
HEOCKOHaNI CTHO BUKPUBIIEHHS €, = L / 500.

|

e,
|
I w2
|
s
In.

eo = L/500

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
abow imperfection e, = L / 500.

PucyHok 6.7 - CkrigaeHi KOrnoHW NOCTIMHOMO Nnepepi3y 3 rparkoro i niaHKkamu

Figure 6.7 - Uniform built-up columns with lacings and battenings

2. TpyxHi gedopmauil rpatok Ta 3'€aHyBarbHUX
MraHOK (pUCYHOK 6.7) MOXHa BpaxyBaTu BBEOEHHSAM
HenepepBHOI  (PO3MWTOI)  3CYBHOI  XKOPCTKOCTI S,
KOIOHMW.

MpumiTka. [Ona iHWKMX ymMOB OBnNMpaHHA crig,
BHECTM Bi ArnoOBiAHi 3MiHW.

(2) Mopernb ckrnageHoro CTUCHYTOrO  eremMeHTy
MOCTIMHOr O NePePi 3y 3aCTOCOBYETLCA KOSM:

1. I'patka dhepmmn 860 3'€aHyBarbHI MaHKM MiCTSTb
O[HaKOBI BiACIKM 3 napanensHUMK Nosicamm.

2. MiHimanbHa KinbKicTb BIACIKIB B €MEMEHTI
CTaHOBUTb TPW.

MpumiTka. Take gonyLueHHsA J03BOSSE po3rnisaary
KOHCTPYKLIIO PErysspHOO | 3aMiHUTWU 11 OUCKPETHY
MOZENb KOHTUHYarbHOH.

(3) DaHa meTroanka po3paxyHKY 3aCTOCOBYETLCA [0

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 uniform built-up compression
member applies when:

1. The lacings or battenings consist of equal
modules with parallel chords.

2. The minimum number of modules in a member is
three.

Note: This assumption allows the structure to be
regular and smearing the discrete structure to a
continuum.

(3) The design procedure is applicable to built-up



CKIaaeHnX ernemMeHTiB i3 3'¢aHyBarbHOI parkor Y
[ABOX MIIOLLMHAxX (PUCYHOK 6.8).

(4) Nosic MOoXyTb BYTW CyLifbBHUMKU enemMeHTamm
abo y CBOWO Yepry maru 3eaHyBarnbHy rparky abo
3'eaHyBarbHi NIaHKM Y NEPNeHaKYISPHIN MIOLWMHI.

(5) Mosicn HeobXigHO NEPEBiPATU 3 BUKOPUCTaHHSAM
PO3PaxyHKOBUX 3yCUIb Yy  Moscax Nch’ Eq BiA
cTuckarnbHuX 3ycustb N, i MOMeHTIB M,y cepeayHi
MPOroOHY CKIaOeHOoro erneveHTa

(6) Ons enemeHTa 3 ABOMa OOHaKOBMMWM Mosicamm
po3paxyHkose 3ycuria N cnig BU3Ha4atu 3.

ch,Ed
a
o x N
a
Ly=1,52a
x
a

La=a

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.

(5) Checks should be performed for chords using the
design chord forces N, g, from compression forces

Ngy and moments Mg, a mid span of the built-up
member.
(6) For a member with two identical chords the

design force N, -, should be determined from:
a
4 *
a
- =X 4%

PucyHok 6.8 - 3eaHyBanbHa rparka 3 YHoTUpLOX CTOPIH | HaBeaeHa AoBKUHA L ch NnosiciB

Figure 6.8 - Lacings on four sides and buckling length L ch of chords

Meh
Nened = 0.9Ngg +—~—Ed, oAeh ; (6.69)
eff
4
M : NEdeo +MEd
o 1_Ned _Neq :
Ner Sy



ne
2
N,, :nEJ_ HaBedeHa KpUTW4Ha cura
L2
CKIIa[eHOr o eNnemMeHTa;
Ngy - PO3DaXyHKOBE 3HEHYEHHS| CTUCKArbHOro

3yCUMNMA NS CKNaaeHoro eneMeHTa;
Mg, - PO3paxyHKOBE 3Ha4EeHHs MaKCMMarbHOro

MOMEHTY B CepeOuHi CKIlgdeHoro eneveHta 3
ypaxyBaHHsIM eqpeKTiB [pyroro nopsaKy;
MEd7 - PO3paxyHKOBE 3HaHEHHSI MaKk CUMarbHOr O

MOMEHTY Y CepedvHi CKrigoeHoro eremeHTta 6es
ypaxyBaHHs1 epeKTiB JpYyroro nopsaKy;

ho - BiACTaHb Mi>XX OCSIMM LIEHTPIB Baru NnosiCiB;

A, - NIIOLLIA NMOMEPEHHOT O NEPEPi3y OAHOrO NOsICa;

leﬁr - HaBeOeHWM MOMEHT iHepuil  nepepisy

CKrageHoro ernemvenTa(6.4.2 1 6.4.3);
S, - 3CyBHa XOpPCTKiCTb Iparku abo naHeni NraHoK

(6.4.21 6.4.3).

(7) TlepeBipkn rparok rparyactux CKIgoeHux
erneMeHTiB abo 3'eQHYBaNbHUX MaHOK  CKIaoeHuX
€reMeHTiB Ha MfiaHKax Ha il paMHUX MOMEHTIB i
nepepi3yBanbHMX CUM HEOOXiOHO BWKOHYBaTW 4714
KpalHiX naHenei 3 ypaxyBaHHSM nepepi3yBaribHOl
CUIMN Y CKITaOEHOMY erieMeHTi:

Vey = n—
Ed L

6.4.2 [pamyacmi crucHymi enemeHmu
6.4.2.1 Onip rpam4acmux CmucHymux e/ieMeHmie

(1) Mosicu Ta giaroHanbHa 3'eaHyBarbHa rparka, sKi
NignaraioTb Oil CTUCKY, NOBMHHI PO3paxoByBaTUCA Ha
BTpary CTiNKOCTI.

Mpumitka. [pyropsoHMMM MOMEHTaMU  MOXHA
3HEXTYyBaTW.

(2) Ona nosiciB nepeBipKy Ha BTpaTy CTiMKOCTI
HEeObXiQHO BUKOHYBATK SIK HABOONTBCS HUKYE:

Mg

where

n R2El eff

- 2

the built-up member;
Ng, - 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;

MEd1 - is the design value of the maximum moment

in the middle of the built-up member without second
order effects;
ho - is the distance between the centroids of chords;

Ach - isthe cross-sectional area of one chord;
/ off - is the effective second moment of area of the

built-up member, see 6.4.2 and 6.4.3;
S, - is the shear stiffness of the lacings or battened

panel, see 6.4.2 and 6.4.3.

(7) The checks for the lacings of laced built-up
members or for the frame moments and shear forces of
the battened panels of battened built-up members
should be performed for the end panel taking account
of the shear force in the built-up member:

N,, - is the effective critical force of

(6.70)
6.4.2 L aced compression members
6.4.2.1 Resistance of components of laced
compression members

(1) The chords and diagona lacings subject to
compression should be designed for buckling.

Note: Secondary moments may be neglected.

(2) For chords the buckling verification should be
performed as follows:

N
S 10, (6.71)
Np ra

ae where

Nch’Ed - pO3paxyHKoBe CTUCKalbHEe 3ycuris Yy Nch,Ed- is the design compression force in the chord

NOsiCi, Ha CePeaVHi OOBXMHWN CKIgOeHOoro erieMeHTa
BignoBigHo Ao 6.4.1(6);

Ng, - PO3paxyHKOBe 3Ha4eHHsi onopy rnosica Ha
BTpary CTiMKOCTi, MpUAMaloun HaBeaeHy OOBXWUHY L ch
3 pycyHka 6.8.

(3) 3cyBHa XopcTKicTb S, rparok
NPUMAMETUCA 3rigHO 3 pUCYHKOM 6.9.

(4) HaeepeHun MOMeHT iHepuil Yy rparyactux
CKIaaeHnX eremMeHTax MOoXXHa npunmMari sik:

letr = 0,5hAch.

NOBUHHA

at mid-length of the built-up member according to 6.4.1
(6);

Ng, - is the design value of the buckling resistance
of the chord taking the buckling length L ., from Figure
6.8.

(3) The shear stiffness §, 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:

(6.72)
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N - KinbKicTb NAoWwH rparok (is the number of planes of lacings);
A1 A, BifHOCSTBCS [0 NoLLi nonepeyHoro nepepidy B'ssent (refer to the cross sectional area of the bracings)

PucyHok 6.9 - 3cyBHi >XOPCTKOCTi IparoK CKIIgaeHWX eNeMeHTiB

Figure 6.9 - Shear stiffness of lacings of built-up members

6.4.2.2 [lemari KoHCmpyKuji’

(1) OmnHOYHI cucTemMy Trparok Ha MNPOTUIIEKHUX
FPaHsAX CKIladeHWX erieMeHTiB 3 ABoMa naparnerbsH1UMm
NIoOWMHaMM paroK MOBWHHI BIANOBIAATM cUCTEMaM,
npeacTaBneHm Ha pucyHky 6.10 a, i BnawToBaHi TaK,
LLo6 By TV A3epKarnibHUM Bi JODPaKEHHSIM OaHAa OAHOI.

(2) AKLLOo oKpemi cucTeMn rparok Ha NPOTUNIEKHUX
MeXax CKIigheHoro eneMeHTa 3 ABoMa napaneribHUMm
NSIOWMHAMK IparoK B32EMOMNPOTUNEXHI Yy HanpsiMKy,
SK MOKasaHO Ha pucyHky 6.10 b, HeobxigHo
BPaxoByBaTW BMfMBU Bifl KPYYEHHS, LLIO BUMHUKaE B
pesyrnbTari Lboro.

(3) Ha KiHusx rparyactmx cuctem y Micusix, ae
rparka nepepuBaeTbCH, Ta Yy Byanax 3'€0HaHb i3
iHLWWMMM ~ eneMeHTaMn  nepedbaumtn  naHeni 3
MONePeHO0 PO3MiPKOI.

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 parale 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.
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a) HarexHa rparyacra cucrema
(pexomeHoBaHa cuctema)
a) corresponding lacing system
(recommended system)
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['parka Ha Mexi B

['parka Ha Mexi A
Lacing on face B

Lacing on face A

b) B3aemonpoTunexHa rparyacta
cucTema
(He pexomengoBaHa cucTema)
b) mutually opposed lacing system
(not recommended)

PucyHok 6.10 - OanHo4Ha rparyacta crctema Ha NPOTUIEXHMX MPaHsIX CKgaeHoro eneMeHTa 3 ABoMa napaneribsH1Mm
NSIOLLMHAMM I'PaTOK

Figure 6.10 - Single lacing system on opposite faces of a built-up member with two parallel laced planes

6.4.3 CmucHymi enlemeHmu Ha rsiaHKax
6.4.3.1 Oriip crmucHymux erieMeHmie Ha rriaHKax

(1) Mosic | nnaHkKM, a TaKoX By3M IX
NPUKPINSEHHA OO0 MOSCIB NOBUMHHI  MEPEBIPATUCA Ha
dBKTUYHI  MOMEHTW | 3yCcuiris Ha Kpalo NaHerni,
PO3TalLOBaHOI Y CepeauiHi MPOroHy, SK MoKasaHo Ha
PUCYHKY 6.11.

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.
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PucyHok 6.11 - MOMeHTM i 3ycnina y KiHLEBIM NaHeni CKIgaeHoro eneMeHTa Ha niaHKax

Figure 6.11 - Moments and forces in an end panel of a battened built-up member

MpumiTtka. [1ns cnpoLLeHHA MakcuMaribHe 3y Curist Note: For simplicity the maximum chord forces
B MOSACI Nch £ MOXHa ob'egHaTn 3 MakCcUMarbHO Nch Eq May be combined with the maximum shear
nepepi3yBarbHO curoto Ve . force Vi
(2) 3cyBHY XOPCTKiCTb §, HEOBXiAHO NpUAMaTK 5K (2) The shear stiffness §, should be teken as
HaBEOEHO HMXKYE: follows:
2
T 24El < 2n EZICh _ (6.73)
22[ 14 2len ho | a
\. nly a |
(3) HaeemeHWn MOMEHT iHepUil cKrageHoro (3) The effective second moment of area of battened
€MemMeHTa Ha NiiaHKax MoXXHa Npumnmarin sik: built-up members may be taken as:
lofr = 0.5hZAcp +2ulgp | (6.74)
ae where
lop - MOMEHT iHEpLIiT OQHOrO NOSCY Y NJIOLLMHI; |, - is in plane second moment of area of one
/ p =~ MOMEHT IHEPUiT OaHi€l NNaHKW Y NIIOLLMHI; chord;
11 - koedi LlieHT echex TMBHOCTI 3a TabnMLero 6.8; I, - isin plane second moment of area of one batten;
N - KinbKiCTb MIOLWWH IPaToK. U - is efficiency factor from Table 6.8;

n - number of planes of lacings.

Tabnmus 6.8 - KoedhilieHT edoek TMBHOCTI Table 6.8 - Efficiency factor u
Kputepin KoediaujieHT edpek TMBHOCTI U
Criterion Efficiency factor y
A =150 0
75<A <150 u=2-A175
A< 75 1,0
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6.4.3.2 Bumozu 00 KOHCImMpYyro8aHHs1

(1) TnaHkn noBuHHI OyTM BCTaHOBMEHI Ha
KOXXHOMY KiHLi ernemeHTa.

(2) Tam, ge nnOWMHM MfaHOK NapanernbHi oaHa
OOHIN, HeoOXiOHO BrALITOBYBATU MIIBHKU Y KOXHIN
NSIOLLMHI HABMPOTM OaHAa OOHIN.

(3) MNnaHKM TakOX MOBWMHHI BCTaHOBMIOBATUCH Y
MPOMIXKHUX TOYKax, Oe MpUKIigaeHe HaBaHTaKEeHHSA
ab0 Mae Micue pPO3KpiNSieHHs Big MNONEPEYHOro
3Mi LLIEHHS.

6.4.4 CkrialeHi
PO3maLLIo8aHUMU rosicamu

(1) CrucHyTi ckraoeHi enemeHTW, Mosic SKUX
KOHTaKTYlOTb ab0 posTawoBaHi Orm3bko OoguH  O0
OpHoro i 3'egHaHi Mi>k coboro Mpokigakamm (PUCYHOK
6.12), abo 3ipkonomibHi ernemMeHTM 3 KyTUKIB Ha
nraHkax, 3'€OHaHi nNapavwm  nNraHoK Yy OBOX
NEePNeHaVKYIApHUX  NrowmHax — (pUcyHok  6.13),
NMOBUHHI NEPEBI PATUCA Ha BTPATy CTIMKOCTI SK €OUHNIA
UiNiCHAN  eNeMEHT, HEXTYKYM BNSMBOM  3CYBHOI
YKOPCTKOCTI (SV = ), SKLO 3300BONbHAOTECS YMOBU

ereMeHmu 3 6/u3bKO

Tabrmuj 6.9.

(2) TlMonepedHi 3ycurrs, WO NeEPenaOTLCA
3'eaHyBaNbHUMKM NSiaHKaMK, HeobXigHO BU3Hadatn 3a
pexomeHpauisvm 6.4.3.1(1).

6.4.3.2 Design details

(1) Battens should be provided at each end of a
member.

(2) Where pardle planes of battens are provided,
the battens in each plane should be arranged opposite
each other.

(3) Battens should aso 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 integrd member
ignoring the effect of sheer stiffness (§, = «), when the

conditionsin Table 6.9 are met.

(2) The shear forces to be transmitted by the battens
should be determined from 6.4.3.1(1).

medlay DI

PucyHok 6.12 - CkrageHi enemeHT 3 6rim3bko po3TallioBaHUMM NOsicamm

Figure 6.12 - Closely spaced built-up members

Tabnmuna 6.9 - MakcmansHun Kpok ans 3'€dHaHb
MiXK nosicamm y CKradeHux enemeHTax i3 6rmsbko
pO3TAlLOBaHMMM  MNOSICAMU YWy 3ipKOMNOAiBHMX
erieMeHTax i3 KyTUKiB Ha nraHKkax

Table 6.9 - Maximum spacing for interconnections
in closely spaced built-up or star battened angle
members

Twvn cKraoeHoro ernemeHTa
Type of built-up member

MakcmarnbsHMin KPoK MidK
SeaHaHHsMU*)
Maximum spacing between
interconnections*)

EnemeHTy BignoBiaHO o pycyHKa 6.12, WO KOHTaKTYH0Tb a00 3'€aHaHi Yepes

NpoKriagky 6orramm Yn 3BaptoBaHHAM 15i .
Members according to Figure 6.12 in contact or connected through packings by mn
bolts or welds
EnemeHTV BignoBigHO 0 prcyHka 6.13, 3'egHaHi Naporo Haknanok i Gormramm
abo 3BapOBaHHAM 70/ .
min

Members according to Figure 6.13 connected by pair of battens and by bolts or

welds

*) BiACTaHb BiJ, LIeHTpa A0 LeHTpa 3'€¢aHaHb MiXK nosicamm




*) centre-to-centre distance of interconnections

mi

mi

I yin = MIHIMaNbHWIA pagiyc 06epTaHHA 0HOr O Nosicy abo OQHOMO KyTUKa
I yin = 18 the minimum radius of gyration of one chord or one angle

(3) Y BungoKy HEPIBHOGIYHUX KYTWKIB, OMB.

(3) In the case of unequal-leg angles, see Figure

pUCyHOK 6.13, BTpary CTiKocCTi BigHOCHO oci y-y  6.13, buckling about the y-y axis may be verified with:

MOXXHa MepeBi pUTH, NPUAHABLLIN:

-
Y 115"

ae i0 - MiHiMarbHUI paniyc 0bepTaHHsA CKIgaeHoro
enemMeHTa.

rer- -p-
1. mw el
Ap—

;—-—.—. W e — —— — - — — —— —
qL §g+ ’J’ -
| a |
o -

(6.75)

where i, - is the minimum radius of gyration of the
built-up member.

PucyHok 6.13 - 3ipkonogiGHi enemeHT 3 KyTUKiB Ha NiaHKax

Figure 6.13 - Star-battened angle members

7TPAHUYHI CTAHU 3A
EKCNNYATALUIWHOIO NPUOATHICTIO

7.1 3aranbHi NONOXeHHA

(1) CraneBy KOHCTPYKLjtO0 HeObXiaHO NpoexTyBaTu
i KOHCTpytoBatu Tk, Wo6 Oyrm BUTpPUMaHi BC
Bi AnoBi aHi KpUTERI | Loao excnryaraui iHoi
NPUAATHOCTI.

(2) OcHOBHI BMMOrM LLOAO TPaHUYHUX CTaHiB 3a
excnnyarauinHolo npuaarHictio HaeedeHi y 3.4 EN
1990.

(3) Y npoekTi HeobxigHO BkasyBatu Oyab-sKui
rPaHUYHUM CTaH 3a eKkcrinyarauiHoW NPUAATHICTIO |
NOB'A3aHI 3 HUM HaBaHTaKEHHA Ta pPO3paxyHKOBY
CXeMy KOHCTPYKLUI.

(4) AKwo Ana rpaHMYHOrO CTaHy 3a HECyyoro
3garHicTio 6yB BUKOPUCTaHWIA 3aranbHUn po3paxyHOK
y NracTuYHin cTanil, Todi y rpaHWMYHOMY CTaHi 3a
eKCnryarauiiHol  NPUAAaTHICTIO  MOXe  BiabyTucs
NMAaCTUYHUA  NEPEPO3NOain Cuil i MOMEHTIB. AKLLO
TaKknin eeKT Mae MicLe, MOro Chifl BpaxoByBaru.

7.2 T[paHM4Hi craHM 3a eKcryaTauinHo
npuaaTHicTio ans GypiBens i cnopyA

7.2.1 BepmukaJsiuHi rpo2uHu

(1)B NpaHWYHi 3HaHeHHS BEPTUKANbHUX MPOruHIB
BignosiaHo o pucyHka A.1.1 poparka A.1.4 EN 1990

HeobXiIHO BCTaHOBIMIOBATU 5151 KO)KHOrO KOHKPETHOM O
NPOEKTY | NOrOMLKYBATH i3 3aMOBHUKOM.

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 givenin 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 globa 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 A1.4
limits for vertical deflections according to Figure A1.1

should be specified for each project and agreed with the
client.



Mpumitka. [donyctmi  BEfMHMMHU  MOXYTb
YCTaHOBSMHOBATUCH 3rHO 3 HaLli OHaNbHUM J0AaTKOM.

7.2.2 ['opu3oHmMaribHi npo2uHuU

(1)B  TIpaHWMYHi  3Ha4EHHA  rOPU3OHTarbHUX
NporuvHiB BiANoBIAHO A0 pycyHKka A.1.2 popatka A.1.4
EN 1990 HeoOxigHO BCTaHOBMIOBATU A KOXHOIO
KOHKPETHOr O MPOEKTY i MOropKyBaTH i3 3aMOBHMKOM.

Mpumitka. [JonyctMmi  BEMMUMHU  MOXYTb
YCTaHOBSMHOBATUCD 3a HaLli OHarNbHUM JOOATKOM.
7.2.3 [QuHamiqHi egbekmu

(1)B BrigHo 3 popatkom A 1.4.4 EN 1990 3 metoto
YHUKHEHHA 3Ha4YHUX HE3PYYHOCTEN AN KOPUCTYBaHiB
KOrmBaHHs OyaiBerb i cnopyd, Mo $KMX MOXYTb
XomMTn gy, HeobxigHo obmexysarn, TO6TO AnA
KOoXHOro OyaiBerbHOro ob'ekta HeobxigHO Bkasatu
BiQNOBIOHI MEXi Ta y3roauTy iX i3 3aMOBHUKOM.

MpumiTka. ObmexeHHs Ha KOInMBaHHS
Mi>KNOBEPXOBUX NEPEKPUTTIB MOXYTb
YCTaHOBIMIOBATMCb 3riAHO 3 HaLli OHaNbHUM JOAATKOM.

OOOATOK A
(DoBigkoBuMI)

METOQ1:
KOE®ILIEHTN B3AEM O K, s

®OPMY I B3AEMO/IT Y 6.3.3(4)

Tabnuua A.1 - KoediuieHtn B3aemogii kij (6 3.3
(4))

Note: The Nationa Annex may specify the limits.

7.2.2 Horizontal deflections

(1)B With reference to EN 1990 - Annex A1.4
limits for horizonta deflections according to Figure
A1.2 should be specified for each project and agreed
with the client.

Note: The Nationa Annex may specify the limits.

7.2.3 Dynamic effects

(1)B With reference to EN 1990 - Annex A1.4.4 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.

ANNEX A
(informative)

METHOD 1:
INTERACTION FACTORS kij FOR

INTERACTION FORMULAIN 6.3.3(4)

Table A.1 - Interaction factors kij (6.3.3(4))

PospaxyHKoBi JONyLLEHHA
. Design assumptions
KoediujieHtn , ;
B3aemonii NPYXXHi XapaKkTEPUCTMKM NONEPEHHOr O NSACTUYHI XapaKk TEPUCTUKIM NMONEPEIHOr O
Interaction factors nepepisy knaciB 3i 4 nepepisy Knacis 11 2
elastic cross-sectional properties class 3, class|plastic cross-sectiona properties class 1, class
4 2
Hy M 1
CmyCmLT S A e C C LT 4 S
Ky 1 Ned W =N Cyy
Ncr,y Ncr,y
C A Oy Hy 1 0.6 m
K, me Neg mz New C [
7 1- 1-Ved Cyz Wy
NCI'.Z NCF.Z
Mz 1 {wi
Cm C Mz Y
y~mLT C...C LT —0,6. | —
Ncr. y Ncr. y
Mz Mz 1
CITPZ BT R sz
K 1 Neg 1 Nea Cy;
Ner 2 Ner 2

Jlornomi>kHi No3Haku:
Auxiliary terms:




2 1,6 2 —2 ! Wel.y
ny =1+(Wy -1){[2 W—Cmy/'.max — Cmy) max npl _bLT} W I 1l
y y ; ply
N
1-—Ed —5 Mygqg M; eq
) Ner y e (where)b, r =0,5a, 14 ' —_—
Ll  — e e——— 0 -
¥ 1 Neg ZLTMpI.y.Rd Mpl.z.Rd
_l.y 7 o y |
N ' G2 %2 w, W,
2 Cyp =1+(w, -1)||2-14=m20max |y | g - | 206 22912
4% NEd yz z | W P VW w /
Py ' A M
1-%2 Neq ae (where)c, r =10a,r 9, yed :
Ner 2 5+}; CmyY.LTMp!.y.Rd
w =
pl.y 2 2 72
wy =-PLY <15 [ c , W,
T Wy Cay =1+(wy -1),[2 14’"y—5”“"" Ny ~dyr 1206 o
Woi 2 ; Wy WZ Wp"y
Wy =—2Z <15, - _ .
?f ae (where)d,;r =2a S My.ed Mz £d
=t i i 01+iz CmyVLTMpI Rd szMpIsz ‘
Nex 1 tm1 = e ’ & &
Ave. Tabnuuo l 1.6 1.6 ) W, .
Ai(seeTableAZ) Czz =1+(W; ~1) (2‘_6‘312 “max ~ Cr%z/ r%ax Npi —€Lt |2 aaci
Iy w. w Wpl.z
ar =1--—-20. \ z . z /
y A M
ne (where)e; r =17a;1 0_,4 5 .
0,1+%; CmyXLTMp yRd
'y Zy ~
Amax =Max x.
b4
A - YMOBHa THYuKICTb MpW BTPaTi CTIMKOCT 3a Ay - non-dimensional slenderness for lateral-

3rMHaNBHO-KPYTUIMBHOK  IOPMOKO  NPU NMOCTiMHOMY

torsional buckling due to uniform bending moment,

3HaYeHHi  3rVHANBLHOTO MOMEHTY MO [OBXKUHI 1.6

eremeHTa, Tobto Y, = 1,0y Tabrmui A.2;

Y, = 1,0in Table A.2;

XLT - non-dimensional slenderness for lateral-

A, 7 - YMOBHa rHy4KiCTb Npu BTpaTi CTiiKOCTI 32  torsional buckling.

NONEPEHHO-KPYTUMBHOK GIOPMOLO.

Axkwo (If) i g < 02\/—41(1 e (1_ Neir 1.
\\ cr.z )\ Ncr.TF )
Cmy =Cmy, 0
Cmz =Cmzo
Cnir =10,
= Codl I N , N
Axwo (If) .9 > 0,2,/C14 | T &I - —5d
\ cr z Ncr,TF ;
\[’;aLT
Cmy —Cmy‘o +(1 Cmy0)1 [_
+ Va.ya”
sz = sz.O '
a
CoiT =City — LT >1
41— Ned | 4_ Neq
Ncr.z Ncr,T
— My,Ed A
NEd Wei,y
QN5 MOMNEPEHHUX NEPePIiaiB KraciB 1, 21 3; for class 1, 2 and 3 cross-sections,
st Mygd Aot
' Neg Werry

0N nonepedHUX nepepisiB Knacy 4,
ne

for class 4 cross-sections,
where




Ncr,y - KpUTMYHa cura ans 3rvHanbHoI  dopmn
BTParu CTiMKOCTi BiJHOCHO OCi y-y'y NPYXHin CcTaqil;
N, , - KpuTM4Ha curma Ans 3ruHanbHoi  qopmm

BTpaTW CTiMKOCTI BiIHOCHO OCi Z-Z Yy NPYXHiWn CTamil;

Ncr,T - KpUTUYHA cura Ana KpyTurbHOI diopMu

BTpaTW CTiIMKOCTI B NPY>KHiN CTaOiT;

I+ - MOMeHT iHEpPLiT monepedHOro nepepisy npu
BifToHOMY Kpy4eHHi (nocTiHa CeH-BeHaHa);

Iy- MOMEHT iHepLIiT Nepepi3y BiAHOCHO OCi y-.

Ncr’y - elastic flexura buckling force about the y-y
axis;

N, , - eastic flexural buckling force about the z-z
axis;

N,, r- elastic torsional buckling force;

[+- St. Venant torsional constant;

/ y" second moment of area about y-y axis.

Tabrmmua A.2 - KoediuieHT le-o nepexogy Ao

Table A.2 - Equivaent uniform moment factors

€KBiBalrleHTHOI MPAMOKYTHOI EMOPU MOMEHTIB Cmi,o
Entopa momeHTiB C._.
Moment diagram m,0
My [ M Cmio =079+0,21y; +0,36(y; —0,33) Neg
-1Sy <1 eri
, 2 o \
A ' n°El: b
M(x) | Chio =1+ '}( X‘ -1 eNEd

N /] $M®
L

MOMEHT My’ Eq 800 Mz Ed . |
16,] - MakcumareHuiA nporuk no [0,/ - is the maximum member
JOBXWHI enemeHTa

\ L2'Mi,Ed(X)! )‘NCI‘.I'

ae Mi,Ed(X) - MaKcumansHuin where Mi,Ed(X) - is the maximum

moment My’ EqOF MZ Ed

displacement along the member

\/
\/

Cmio =1-0,18 Ned :

cr.i

Cmi 0 =1+0,03 Nea

er,i

OJOOATOK B
(DoBigkoBMK)

METOQ2:
KOE®ILIEHTU B3AEMOAII k; ANs

®OPMY I B3AEMO/IT Y 6.3.3(4)

Ta6nuusa B.1 - KoedhiuieHTn B3aemogii kij ans
€rieMeHTiB, He CXUITbHUX A0 AediopMaLlin KpyYeHHSA

ANNEX B
(informative)

METHOD 2:
INTERACTION FACTORS kij FOR

INTERACTION FORMULAIN 6.3.3(4)

Table B.1 - Interaction factors kij for members not
susceptible to torsional deformations

Po3paxyHkoBi JONYyLLEHHsI
Design assumptions

KoediujieHTn
B3aemMogi| Tun nepepisis
Interaction Type of sections
factors

NPY>XHi XapakTEPUCTUKIN
nornepe4Horo nepepisy Kracis 3 i
4
elastic cross-sectiona properties
class 3, class 4

NIIACTUYHI XapaK TEPUCTUKM
nonepedHoro nepepiay knacie 1 i
2
plastic cross-sectional properties
class 1, class 2




,D,BOTaBpOBI. nepeplgm, C,,,yir 1+0, 6/..y : N E"/ : Cmyl 1+ (;_y 0‘2) JE&’/ -
k NPAMOKYTHI NMEPeEpI3n \ Ly™VrRik ' Ym1 ) { £ yNRk M1
vy 3aMKHYTOro npodinto / \ /
. . ( N | - Ne
|-sections RHS-sections <Gyl 1406-——FE4 | < Cpy| 1408 NE{;
i. LyNex 11m1 ) \ Ly Rk FIM1)
[1BoTaBpoBI nepepian,
Kk NPSAMOKYTHI nepepism k 0.6 k
yz 3aMKHyTOro npodisto z z
|-sections RHS-sections
[lBoTaBpoBi Nepepisu,
Kk MPSIMOKY THI Mepepi 3n 0.8k 06k
4 3aMKHYTOro npodi o Yy Yy
|-sections RHS-sections
. . Crnz l 1+ (25-1 -0, 6) ch ‘I
[1BOTaBpOBI Nepepian \ LzNerx [ Y1)
|-sections Cnz| 140,67, _ Neg < Cry ]:1 ik NEd
Kk \ %zNrx 1 Ym1) \ LzNrk /1M1 )
y74 ( N \ / N
- | [ - =
MpAMOKYTHI nepepiamn < Cmz| 1+0'GTTE‘37— | Crme| 1+ (*z '0-2);@%_5; |
3aMKHYTOro npodisio ' V2R TMY " ; g
RHS-sections < Cp 1408 Ned |
\ LzNrx 1 Ym1 )
[Ons paBoTaBpoBMX NEPEPIsiB i NPSAMOKYTHUX For |- and H-sections and rectangular hollow

nepepisiB 3aMKHYTOro npodinio, Wo nignaraoTe Al sections under axial compression and uniaxial bending

OCbOBOrO CTUCKY i MSIOCKOrO 3rnHy My, Eqp KOEILIEHT My, g4 the coefficient kzy may be kzy= 0.

kzy MOXHa Npunmarin kzy =0.

Tabmmua B.2 - KoediuieHtn B3aemogii kij ans Table B.2 - Interaction factors kij for members

€eMeHTI B, CXUIMbHNX A0 AedopMaLlii KpyyYeHHs susceptible to torsional deformations
PospaxyHKoBi JONyLLEHHA
. Design assumptions
KoediuieHTn -
B3aemopi | MPYKHI XapaKTEPICTVKI NONEPEHHOTO MIACTUYHI Xapak TEPUCTUKM MOMEPEHHOro
Interaction factors ol ”ep;fc't:’?y KgaC'B 3e:’t4 lass 3 nepepisy knacis 1i 2
C Cross: IC(|)2$ Erop 185 C1ass 3, plastic cross-sectiona properties class 1, class 2
kyy kyysaTa6nmu,e|o B.1 (from Table B.1) kyysaTa6n|/|u,e|o B.1 (from Table B.1)
kyZ kyzsaTa6nmu,e|o B.1 (from Table B.1) kyzaaTa6nmu,e|o B.1 (from Table B.1)
"1 01y, Neg |
1 0‘05}; NEd l L (CmLT "0:25) % zNRrk /';"M1_
. (Coer —0.25) %2Npk /Ym1 | 5 {1_ 0.1 Neg |
zy 1 (CmLT “0'25) 7.zNrx /"{M1_‘
2 |1-- s ' Ned ‘ Onsa (For) %, < 0,4
(Cmer =0.25) %2Npk / Ym1 | 0‘; o N
Ky =06+7, S1- At £d
(Cmer —0.25) x.Nrk /11
k, k,,3aTabrmuero B.1 (from Table B.1) k,,3aTabrmuero B.1 (from Table B.1)

Taommua B.3 - KoediuieHT Cm nepexogy Q.o Table B.3 - Equivaent uniform moment factors Cm
€KBIBallEHTHOI MPAMOKYTHOI  entopM  MOMeHTiB Yy in TablesB.1and B.2




Tabrmusix B.1i B.2

Cmy, C,,i(and) C., +
Moment diagram Range HaBaHTaKEHHS HaBaHTaKEHHS
uniform loading concentrated |oad
-1<syw<1 06+04p=04
Osas1 “1<w< 1 02+08a,204 | 02+08a,204
O<sys1 0,1-08a,204 -0,80a,2 0,4
-1<a.<0 —w) - > -w) - >
S 4<y<0 0,11 -w)-08a,2| 0,2(-y)-0,80,2
0,4 0,4
0O<a,=<1 -1<W<1
h v 095+005a, | 090+010a,
O<sws<1
-1<a,<0 0,95+0,05a, (1+]090-0,10a, (1+
-1<sy=<0
2y) Y)

[ns1 eneMeHTiB pam, CXUIMbHUX OO BTPATU CTiNKOCTI
3a 3CyBHOW doOpPMOIO, KoediiuieHT nepexody MO
€KBiBallEHTHOI MPSIMOKYTHOI €Nopy MOMEHTIB Crif,
npumumMaru Cmy = 0,9 abo C,,, = 0,9 BignosiaHo.

Cmy, Crz | G,y 7 HEODXiAHO OTpUMYBaTH 3riHO 3

ENpPo  3rMHaNBLHOrO MOMEHTY MiXK  BiArOBi AHUMU
TOYKaMM PO3KPiNSIEHHS TaK:

For members with sway buckling mode the
equivalent uniform moment factor should be taken Cmy

=09o0r C),,= 0,9 respectively.

Cmy, C,z @nd C, rshould be obtained according to

the bending moment diagram between the relevant
braced points as follows:

KoedaLieHT Cm . . .
3r1H BiJHOCHO OCi HaNpPsIMOK PO3K Pi NJIEHHS
momeCnt factor bending axis points braced in direction
my y-y zz
Crz zz y-y
Co7 y-y Y-y
OOOATOK AB ANNEX AB
(DoBigkoBMK) (informative)

AOOATKOBI PO3PAXYHKOBI MOJIOXEHHA

AB.1 PospaxyHOK KOHCTPYKLi 3 ypaxyBaHHAM
HeniHiMHMX BNacTUBOCTeN Martepianis

(1)B Bnmme HeniHinHMX BracTUBOCTEN Marepianis
Ha PO3Mnoin 3yCurib Y KOHCTPYKLUT MOXHa BU3HaHUTH
MOKPOKOBUM METOAOM no pO3paxyHKOBUX
HaBaHTaKEeHb, LU0 PO3rNsaanTbCA Ans BiAnoBiAHUX
PO3paxyHKOBUX BUMOKIB.

(2)B Y NOKpPOKOBOMY METOAI KOXHWA MOCTiNHWIA
a0 3MiHHMMW  BNSMB  MOBUMHEH  30irbLUyBaTUCh
NponopLi MHO.

AB.2 CnpoLueHi nonoxeHHA oS NPOoeK TyBaHHs
HepPOo3pi3HNX BAroK NEpPeKk puTTiB

(1)B [Ona HepospisHMx 6Garok i3 nmmtammn 6e3

ADDITIONAL DESIGN PROVISIONS

AB.1 Structural analysis taking account of
material non-linearities

(1)B In case of materia 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 incrementa 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



KOHCOSeN, LLO CPUAMaIOTb NEPEBDKHO PiBHOMIPHO
PO3MOAiNieHi HaBaHTaXKEeHHs], [OCTarHbLO pPO3riAaaru
NMLLEe HaCTYMHI NOEOHAHHA HaBaHT&XKEHb:

a) MPOroHM 4epes OOVH HECYyTb pPO3pPaxyHKOBE
MOCTiHE | 3MiHHE HaBaHTaxeHHs! (YgG) + VQy), THLL
MPOrOHW HECYTb JMLIE pPO3paxyHKoOBe MOCTiNHEe
HaBaHTaXeHHs y5G,,;

b) Oyab-sKi [OBa CyMiXKHUX MPOrOHM HECYTb
PO3paxyHKOBE NOCTINHE | 3Mi HHE HaBaHTaXeHHS (Y 5G,
+ YqQ), 1HLLI MPOroHM HECyTb NmLle po3paxyHKoBe
MOCTiHE HaBaHTaXKEHHS Y G,

MpumiTka 1. a) 3aCTOCOBYETLCA AN MOMEHTIB Npu
MPOrunHi; b)ans MOMEHTIB NPy BAMMHI.

MpumiTka 2. Llen pgogarok npusHadeHun ans
nogansLioro BHeceHHs A0 EN 1990.

JOOATOK BB
(DoBigkoBMK)

BTPATA CTINKOCTI ENEM EHTIB
BY AIBEJIbHUX KOHCTPY KLIU

BB.1 Brpara crikocti enemeHTiB  3a
3ruHanbLHO (POPMOKO Y I'paTyacTUX KOHCTPYK LisIX
i3 PO3KiCHOMO I'PaTKOto

BB.1.1 3aranbHi nonoxeHHs

(1)B [Ona eneveHTiB NOACiB 3ararioMm i Ans
€MEMEHTIB rparky nNpu BTpaTti CTIMKOCTI i3 MyOWMHN
3rMHY HaBedoeHy OOBXUHY Lcr MOXHa MpuAMaTK

TaKoH0, LLO [OPiBHIOE FEOMETPUYHIN OOBKWUHI L, OnB.
BB.1.3(1)B, aKLWO MeHLle 3Ha4eHHsA He oBrpyHTOBaHe
PO3pPaxyHKOM.

(2)B HasegeHy noBxuHy L. AnA eneMeHTa nosicy
[BOTaBPOBOro nepepiay, B TOMY yueni
LUMPOKOMOSIMYKOBOro, MoxHa npunmarn 0,9L anq
BTpaTW CTIMKOCTI B NnowmHi 3ruHy i 1,0L gnsa sTparu
CTIMKOCTI 3 MIOWMHN 3rnHY, SKLLO MEHLUE 3HaYeHHs
He 0BrpyHTOBaHE PO3PaxyHKOM.

(3)B EnemeHTW rparkm MOXYTb pO3paxoByBaTUCh

Ha BTpary CTIMKOCTi B CBOIW MMOWWHI 3
BUKOPUCTAHHAM  HaBedeHoi [OBXWHW, MEHLLOol 3a
reOMETPUYHY [OBXMHY 3a YMOBW, L0 Moscv

3a0esnevyoTb BigMOBigHE KiHUEBE NiKPInmeHHs i
seOHaHHA Ha  KiHUSX — 330esnevyoTb  HanexHy
HEPyXOMICTb  (LWOHaMMeHwe gasa 6ommy,  SKLWO
3'eQHaHHs BorToBe).

(4)B 3a unx ymMOB y 3BUYANHWX KOHCTPYKLiSX i3
PO3KiCHOIO I'PaTKOK0 HaBEAEHY [OBXKWMHY L . eremMeHTiB

rparku Ons BTPary CTiIMKOCTI B CBOIM NSIOWMHI MOXHA
npunmarn 0,9L, 3a BUHATKOM MNEPEPIsiB i3 KYTUKIB,
avB. BB.1.2.

BB.1.2 EnemeHTu r'patku 3 KYyTUKIB

()B  3a ymoBKW, WO nosicn 3a0e3ne4yoTb
BiANOBIiAHE MiOKPINMEHHA KiHUIiB eNeMEeHTIB rpartku i

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 (y;G, + VqQ,), other spans carrying
only the design permanent load y;G;

b) any two adjacent spans carrying the design
permanent and variable loads (y5G + VqQ)), al other

spans carrying only the design permanent load y;G,.

Note 1: a) applies to sagging moments; b) to
hogging moments.

Note 2: This annex is intended to be transferred to
EN 1990 in alater stage.

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 o 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 valueisjustified by analysis.

(3)B Web members may be designed for in-plane
buckling using a buckling length smaler than the
system length, provided the chords supply appropriate
end restraint and the end connections supply
appropriate fixity (at least 2 boltsif bolted).

(4)B Under these conditions, in normal triangulated
structures the buckling length L .. of web members for

in-plane buckling may be taken as 0,9L, except for
angle sections, see BB.1.2.

BB.1.2 Angles as web members

(1)B Provided that the chords supply appropriate
end restraint to web members made of angles and the



3'¢HaHHA Ha KiHUSX TaKuUX ereMeHTiB rparku
320e3neqyloTb HaNekHy HEpyXOMICTb (LLOHaiMeHLLe
aoga 6o,  gKwo 3'eaHaHHA  BorToBe),  MOXHa
3HEXTYBATU EKCLEHTpUCUTETaMN | po3paxoByBaru
€MeMEHTU I'parkn i3 KYTUKIB SIK CTUCHYTI erieMeHTW.
HaeeoeHa ywmoBHa THyYKiCTb /Teff mMoxe 6yTtu

BM3Ha4eHa TaK:

end connections of such web members supply
appropriate fixity (at least two bolts if bolted), the
eccentricities may be neglected and end fixities alowed
for in the design of angles as web members in
compression. The effective slenderness ratio Xeff may

be obtained as follows:

heff v =0,35+0,7%,

npwv BTPaTi CTiIKOCTI BIAHOCHO OCi V-V,

for buckling about v-v axis;

hefr,y =050 +0,71,

npwv BTPari CTINKOCTI BIAHOCHO OCi )~

Neff z

npu BTpari CTIMKOCTI BIOHOCHO oOCi zz, ge A

BM3Ha4eHa B 6.3.1.2.

(2)B Ao nmwe oamH 605 BUKOPUCTOBYETHCA OISt
KiHUeBMX 3'€0HaHb €NeMeHTIB rparkm i3 KYTUKIB,
HeoOXiOHO ~ BpaxoByBaTM  EKCUEHTpUCUTET i3
BUKOPUCTaHHAM 6.2.9, a HaBedeHy LOBXWUHY Lcr cnig

NPUAMAaTKU TaKoK, WO [OOPIBHIOE KreoMETPUYHI
JOBXUHI L.

BB.1.3 EnemeHTn
3aMKHYyTOro npodinto

(1)B Hagenery noBxuHy L .. Ans eneveHTa nosicy 3

nepepi3oM 3aMKHYTOro NPodisiio MOXHa MpuAMaTK
0,9L gna BTpatn CTIMKOCTI SK Y MNSIOWMHI, TaK i 3
NSOWNHN rpaTkn, e L - reoMeTrpuyHa OOBXUHA Y
BIOANOBIOHIM  NSiOWWHI.  ['eoMeTpuyHa OOoBXMHA Y
NOWMHI  Mpatkn - Ue BIACTaHb MiXK  By3ramn.
[(eomMeTpuyHa OOBKMHA 3 MIOWMHM Tparkm - ue
BiJCTaHb MiXK MNOMEPEYHUMN PO3KPIMIEHHAMM, SKLLO
MEHLLIE 3HaYEeHHSs1 He OBrpyHTOBaHE PO3pPaxyHKOM.

(2)B Haeenery poxwuHy L, eneveHTa B'hsen 3

nepepi3oM 3aMKHYTOro NPodinto (enemeHTa rparku) 3
GorroBuMM 3'€aHaHHAMM MOXKHa npurmarn 1,0L gna
BTPatu CTiINKOCTI SK Y NIIOLWLMHI, TaK i 3 NIOLLNHN.

(3)B Ona rparyactvx purenie i3 napaneibHumm
nosicamm i B's3aMK, AN SKUX BiJHOLLEHHSA AiameTtpa
B'A3i OO Aiamerpa nosicy abo BigHOLIEHHSA LWMpUH G
MeHwe Hixx 0,6, HaBeoeHy [OOBXWUHY Lcr ernemMeHTa

rpatkm 3 nepepizamu

B'A93eM 3 Mepepi3oM  3aMKHyTOoro npodino  ©6es3
nigpizyBaHHA @00  CNMMOLEHHA  NOro  TopuiB,
NPUBaPEHUX NO MNEPUMETPY OO0 MOSACIB i3 nepepi3om
3aMKHYTOro npodirto, B 3aranibHOMY BUNaOKy MOXHa
npuiamarin 0,75L ons BTpary CTIMKOCTI SK B MNIIOLLMHI,
TaK i 3 NSOWMHN rparku, SKLLIO MEHLUE 3Ha4YEHHS He
06rpyHTOBaHE BUNPoOYBaHHAMM abo PO3paxyHKamm.

MpumiTKka. HauioHanbHWMM 0OOaTOK MOXe HaaaTu
[o0arkoBy iHGOPMALLi KO CTOCOBHO HaBEOEHWX JOBXUH.

BB.2 HenepepBHi posk pinneHHA

BB.2.1 HenepepBHi PO3K pinsieHHs BiA
nornepe4YyHoro 3mMiLLeHHA
(1)B Axkwo  npodinboBaHWA  HacTun i3

TpanewienomibHumMmn rodpamm BignosiaHo o EN 1993-
1-3 3'e¢gHaHMM i3 CTUCHYTOWO nomuero Oarku i
BUKOHYETLCS YMOB3, BUpaxeHa dopmyroto (BB.2), To

for buckling about y-y axis;

=0,50 +0,7%,

for buckling about z-z axis (BB.1) where A is as
defined 6.3.1.2.

(2B When only one bolt is used for end
connections of angle web members the eccentricity
should be taken into account using 6.2.9 and the
buckling length L. should be taken as equal to the

system length L.
BB.1.3 Hollow sections as members

(1)B The buckling length L. of a hollow section

chord member may be taken as 0,9L for both in-plane
and out-of-plane buckling, where L is the system length
for the relevant plane. The in-plane system length is the
distance between the joints. The out-of-plane system
length is the distance between the lateral supports,
unless asmaller valueisjustified by analysis.

(2)B The buckling length L, 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.

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



Ganky MOXHa po3rnsgarM sK  PO3KpinsieHy Bifg
MOMEPEYHOr 0 3MiLLIEHHS B MITOLLMHI HaCTUIy:

( 2

plane of the sheeting:

2 '
s>|&, ™ +61, +£1, % 02502 |79, (BB.2)
L L2 1% Jh?
ae where

S - 3cyBHa XOPCTKICTb (Ha OOMHULEO [OOBXWHU
Garku), 3abesnedeHa KpinneHHsM  NpodifboBaHOr o
HacTuIy o 6arku BiAHOCHO i Aedpopmalini y NIIOLLMHI
HacTuny, WO NPUEAHYETLCA A0 Bankn y KOXHin XBUri;

[, - CexTopianbHUA MOMEHT iHepLii nonepeyHoro
nepepisy;

Iy - MOMeHT iHepLii monepe4Horo nepepisy npu
BiJTIbHOMY KPYY€HHi;

I, - MOMEHT iHepuil nonepeqHoro nepepisy
BiJHOCHO OpyropsiaHOl OCi MonepeqHoro nepepisy;

L - noxuHa 6anku;

h - Bucota Garnkuw.

AKwo npoddnboBaHWMW HaCTUN NPUKPINSIEHUA [0
Garkm TiMbKM Yy KOXHIW  Opyrii XBuIi, 3CyBHY
xopcTkictb cnig npunmaru 0,20S

Mpumitka. Popwmyny (B8.2) moxHa Takox
BUKOPUCTOBYBATM AN BU3HaYEHHS  MOMepeqHol
CTIMKOCTI nommub  Garnky, CrnosnyvyeHnx 3 iHWUMmK
TUNaMM HacTUIy HiXK TpaneuienogibHuin Hactun, 3a
YMOBW, LLO iX 3'€OHaHHA OBrpyHTOBaHI BiANOBIAHMM
PO3paxyHKOM.

BB.2.2 HenepepBHi po3K pinneHHs BiAa Kpy4eHHA

(1)B Bbarka mOxe posrfsgaruca sk Taka, LWo
HaNeXXHO pOo3KpinseHa Big OedopMalin KpyyeHHs,
AKLLO:

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;

/ WIS the warping constant;

It - isthe torsion constant;

|- is the second moment of area of the cross section

about the minor axis of the cross section;

L - isthe beam length;

h - is the depth of the beam.

If the sheeting is connected to a beam at every
second rib only, S should be substituted by 0,20S.

Note: Eqation (BB.2) may also be used to determine
the lateral stability of beam flanges used in
combination with other types of cladding than
trapezoidal sheeting, provided that the connections are
of suitable design.

BB.2.2 Continuous torsional restraints

(1)B A beam may be considered as sufficiently
restraint from torsional deformationsif:

M2
Cox > —==KgK, . (BB.3)
‘ El,
ae where
Cgx - MNOBOPOTHA >XOPCTKICTb (Ha OAMHULIO Cg - rotational stiffness (per unit of beam length)

JOBXKUHM Barkun) npyv HenepepBHOMY  PO3KPiNSIEHHI
Garkm  cTabini3ylouMM  CyUinbHUM  cepenoBuLLEM
(HanpuKnag, KOHCTPYKLUIEto NOKPUTTS) | 3'eaHaHHAMU;
K, = 0,35 - ansa pospaxyHKy y npyxHin ctagii;
K, = 1,00 - onsa pospaxyHKy y nriacTuudHiv cranii;
Ke - KOedd Ll EHT, LLIO BPaxoBYy€E PO3MOiST MOMEHTIB,
amB. Tabrmuto BB.1, | TMn 3akpinneHHs;

My i - XaPaKTEPUCTIHE 3HaHEHHS! MOMeHTa Garki

y MracTUYHIN cTaail.

Tabrnuua BB.1 - KoediuieHT Kg LWo BpaxoBye
PO3MOi ST MOMEHTIB i TWN 3aKPiNSeHHS

provided to the beam by the stabilizing continuum (e.g.
roof structure) and the connections;

K,=0,35for elastic analysis
K, = 1,00 for plastic analysis
Ky - factor for considering the moment distribution

see Table BB.1 and the type of restraint

Mp, « - Characteristic value of the plastic moment of

the beam.

Table BB.1 - Factor K, for considering the moment
distribution and the type of restraint

Bunamok Poanogin momesTie bes 3akpinneHHa Big |3 3aKpinneHHam Big
Case Moment distribution rOPU3OHTarNbHOr O NEPEMILLIEHHSA | FTOPU3OHTarNbHOr O NepeMi LLEHHS!
Without translational restraint With translational restraint
1 4,0 0
2a 35 0,12
2b ’ 0,23




3 2,8 0
4 116 1’0
5 1,0 0,7

(2)B ToBOPOTHY >KOPCTKICTb, IO 3abe3neqyerbest
KpinreHHam [o 6anky  Ccrabini3ytoyoro CyuifnibHOro
CEPeoBLLA, MOXXHA 0BUNCINTY 3:

1 1

(2B The rotationa stiffness provided by the
stabilizing continuum to the beam may be calculated
from

1 1

— . - A
C().k Ci)R,k CHC,k C(‘)D,k

CeRk - MOBOPOTHA >KOPCTKICTb (Ha OOUHWLIKO

JOBXUHM Barku), WO 3abe3nedyeTbea KpinneHHam o
Garkn CTabini3ytodoro CyuifibHOro cepenoBuLla, i3
OONYLLEHHAM NOr 0 XXOPCTKOr O 3€HaHHSA 3 eNEMEHTOM;

Cec,k - MOBOPOTHA >KOPCTKICTb (Ha OAVHULIO

JOBKMHM  Oarku) 3'egHaHHA MK Barkoto
CTaliNi3yt04MM CyLli NMbHUM CEPEenoBULLIEM;

CeD x - TOBOPOTHa >OPCTKiCTb (Ha oguHuuto

JOBKMHN  Oarku), WO MNOXOAUTb i3 pO3PaxyHKy
fedopmalin BUKPUBIEHHA  MONEPEYHOro  nepepisy
Gankn, B SIKOMy CTUCHYTa MNOMMUA BifbHE SKLLO
CTUCHyTa nonmua 3akpinneHa abo aedopmaviamm
BUKPUBIEHHST ~ MOMEPEYHOro  Mepepisy  MOXHa
3HEXTYBaTN (Hanpuknagd, Ond 3BMYaHMX MPOKaTHUX

npodinis), Cgp o = .
MpumiTka. bBinblw geranbHa iHGoOPMaLis HaBedeHa
y EN 1993-1-3.

BB.3 Criika poBXuHa ONsAHKW 3 NnacTUMHUMU
LWIapHipaMM nNpu BTpaTi CTiIMKOCTi i3 NMOWMHU

Ta

3rUHY
BB.3.1 EnemeHTM noCTiMHOrO nepepisy 3
NPOKaTHUX abo  eKkBiBaNeHTHUX  3BapHUX

ABoraBpoBux npodoinis
BB.3.1.1 Cmilika OoeK UHa MiX CyMiX HUMU
PO3KPINIeHHSIMU 6i0 NMornepevYHo20 3MiULEeHHST

(1)B BnmmeBammn BTpary CTIKKOCTI 3@ 3rMHarnbHO-
KPYTUIMTbHOKO  IOPMOKOD  MOXXHa  3HEXTYBATW, SKLLO
OOBXKMHA L AOinsHKKU enemMeHTa MidXK  pOo3KpinieHum
nepepiaoM Yy Micli po3sTalyBaHHS MaCTUYHOrO
LWIapHipa i CyMi>KHUM PO3KpiNIIeHHAM BiZ NONepe4HOro
3Mi LLIEHHS He NepeBuLLy e Lm:

(BB.4)

where
CeRk - rotational stiffness (per unit of the beam

length) provided by the stabilizing continuum to the
beam assuming a stiff connection to the member;
Coc - rotationa stiffness (per unit of the beam

length) of the connection between the beam and the
stabilizing continuum;

CeD,k - rotational stiffness (per unit of the beam

length) deduced from an analysis of the distor- sional
deformations of the beam cross sections, where the
flange in compression is the free one; where the
compression flange is the connected one or where
distorsiona deformations of the cross sections may be
neglected (e.g. for usud rolled profiles) CeD,k = oo,

Note: For more information see EN 1993-1-3.

BB.3 Stable lengths of segment containing plastic
hinges for out-of-plane buckling

BB.3.1 Uniform members made of rolled sections
or equivalent welded | -sections

BB.3.1.1 Stable lengths between adjacent lateral
restraints

(1)B Latera torsiona 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
thanL -

i 38i, e (BB.5)
: { 2 \ 2
' 1 (NEd “+ 1 IWp!.y | fy |
\| 57,4\ A ) 756C12 Al | 235 )
\ /
ae where

Ng, - pO3paxyHKOBE 3Ha4EHHS 3yCUIIst CTUCKY B
eremMeHTi, H;

A - NsioLLa NonepeqHOro Nepepiy ernemeHTa, MMZ;
Wp,,y - MMaCTU4HUA  MOMEHT Ornopy nepepisy
ereMeHTa;

I - MOMEHT iHepUiT nonepe4Horo nepepisy npw

BiJToHOMY KPYYeHHi;

Ng, - is the design value of the compression force
[N] in the member;

A - isthe cross section area [mmz] of the member;

Wp/ y" is the plastic section modulus of the member;

It - isthe torsion constant of the member;




fy- I PaHMLA TEKYYOCTI, H/mv2:

C1 - KoedaUieHT, WO 3anexuTb BiJ HaBaHTaKEHHS
Ta yMOB OOMNUPaHHA KiHUIB, LIO NPUAMaIOTLCA 3a
niTeparypHUMKM [pKepenamum, 3a YMOBW, WO eNieMeHT
PO3KPINSIEHNUA Yy MraCTUHMHOMY LUApHipi  3rigHO 3
BAMOraMmn 6.3.5 | WO iHWKKA KiHeUb [iNaHKK
PO3K i NSIEHNIA:

- BiJ} MOMNEPEYHOro 3MiLLEeHHS CTUCHYTOI nonmui, e
OOHa MofMuUA € CTUCHYTOK B3OOBXK YCIEl AOBXUHU
OiNSHKN,

- @00 Bi KPY4€eHHS,

- abo Big NOMEPEYHOrO 3MiLLEHHS KiHUIB OiNsHKM i
BiJ KPYyYEHHsI ernemMeHTa Ha Bi[ICTaHi, LU0 3300BOSbHSE
BUmory ana L (pucyHku BB.1, BB.2 TaBB.3).

MpumiTka. Y 3aransHomy Bunaoky L > L

34 {

f, - isthe 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 atorsional restraint,

- or by a lateral restraint at the end of the segment
and a torsiona restraint to the member at a distance
that satisfies the requirements for L, see Figure BB.1,

Figure BB.2 and Figure BB.3.
Note: In general L isgreater than L .

|‘
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1 - po3TarHyTa nommus; 2 - CTivika JOBXUHA AiNFHKM 3 nriacTu4HUM wiapHipom (BB.3.1.1); 3 - nepepi3 y npyxHin cranji
(6.3); 4 - NNaCTUYHUI LWAPHIP; 5 - pO3KpinsieHHst; 6 - entopa 3rMHanbHUX MOMEHTIB; 7 - CTUCHYTa nonmus; 8 - nepepi3 y
NNacTU4HIN CTamii 3 PO3KPINIIEHOI0 PO3TArHYTO NOMMLIErD, CTilka AoBXMHa AopiBHIoE L (BB.3.1.2, dopmyna (BB.7) abo

(BB.8)); 9 - nepepi3 y Npy>Hil cTadii 3 po3KpinreHoto postarHyToto nommueto (6.3) xi x; 73 N, i M, 3 ypaxyBaHHAM
PO3K PiNSIEHHA PO3TArHYTOI NOSNL

1 - tension flange; 2 - plastic stable length (see BB.3.1.1); 3 - elastic section (see 6.3); 4 - plastic hinge; 5 - restraints; 6 -
bending moment diagram; 7 - compression flange; 8 - plastic with tension flange restraint, stable length = L _ (see BB.3.1.2,

equation (BB.7) or (BB.8)); 9 - elastic with tension flange restraint (see 6.3), x and x; - from N, and M_, including tension
flange restraint



PucyHok BB.1 - [1o nepesipku enemeHTiB 6e3 ByTiB

Figure BB.1 - Checks in a member without a haunch
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1 - po3TArHyTa normus; 2 - nepepi3 y npy>xHin cragii (6.3); 3 - CTivika JOBXMHA Ai NAHKK 3 NITaCTUYHUM LLIZPHI pOM
(BB.3.2.1) abo 6e3 Hboro (6.3.5.3(2)B); 4 - cTika goBXuHa AiNgHKY 3 NracTudHUM wapHipom (BB.3.1.1); 5 - nepepis y
NPYXHin ctagii (6.3); 6 - NAaCTUYHMIA WapHip; 7 - PO3KpPiNSieHHs:; 8 - entopa 3ruHarnbHMX MOMEHTIB; 9 - CTUCHYTa Nonmus,
10 - cTinka goBXMHa Oi NsHKKW 3 NracTUYHUM LwapHipom (BB.3.2) abo 6e3 Hboro (6.3.5.3(2)B); 11 - crivika goBXuHa
AiNSHKN 3 NiacTUYHUM wwiapHipom (BB.3.1.2); 12 - nepepisy npyxHin cragiil (6.3) xi X 73 Ncri Mcr 3 ypaxyBaHHsSM

PO3KPiNSIEHHA PO3TArHYTOI NOMNL
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 - élastic section (see 6.3), x and x; from N, and M, including tension flange restraint

PucyHok BB.2 - [1o nepesipku enemeHTa 3 ByTOM i3 TpbOMa Nonmusivm

Figure BB.2 - Checks in a member with athree flange haunch
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1 - posTarHyTa nommust; 2 - Nnepepia y NpyxHin cragii (6.3); 3 - cTinka AOBXKMHA i ISHKW 3 MAaCTUYHMM LUPHI pOM
(BB.3.2.1); 4 - cTivka OOBXMHA i NFHKM 3 NacTUYHUM wwapHipom (BB.3.1.1); 5 - nepepi3 y npyxHin cragji (6.3); 6 -
NABCTUMHWUIA LLAPHIP; 7 - PO3KPINIeHHs:; 8 - entopa 3rMHarnbHUX MOMEHTIB; 9 - cTucHyTa nommus; 10 - cTinka JoBKMHa
AiNSHKK 3 NacTUYHMM WwapHipom (BB.3.2); 11 - cTivika QOBXUHA AiNFHKM 3 NiiaCTUYHUM LwapHipom (BB.3.1.2); 12 -

nepepi3 y npyxHin cragii (6.3) xi x; 13N, i M, 3 ypaxyBaHHsM 3aKpinrieHHs PO3TArHyTOI MO

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), x and
X, 7from N, and M, including tension flange restraint

PucyHok BB.3 - [10 nepesipkn enemMeHTa i3 ByToM 3 ABOMa NOSMLAMM
Figure BB.3 - Checks in a member with atwo flange haunch

BB.3.1.2 Cmilika oK UHa MiX pO3KPinsieHHsIMU
60 Kpy4YeHHs1

(1)B Bnrmeamm BTparu CTiMKOCTI 3a 3rvHanbHO-

BB.3.1.2 Stable length between torsional restraints

(1)B Latera torsiona buckling effects may be

KPYTUIMbHOK OOPMOKO [N1S1 €MEMEHTIB, O NiANSraioTb
AiT NOCTIMHOrO MOMEHTa, MOXHa HeXTyBarW, SKLLO
JOBKMHA L [OiNgHKWM eneMeHTa MidK  PO3KpinsieHum
nepepisoMm Yy Micui posTawlyBaHHS NIaCTUYHOro
LIaPHipa i CYMIDKHUM PO3KPINSIEHHAM BiJ, KPYYEHHSA He
nepesuLLye L i 32 YMOBM, LU0

- €MEeMEHT PO3KPINMeHUN y NIacTU4HOMY LUPHIPi
3rigHo 3 BUMoramm 6.3.5 i

ignored where the length L of the segment of a member
between the restrained section at a plastic hinge
location and the adjacent torsiona restraint subject to a
constant moment is not greater than L, provided that:

- the member is restrained at the hinge as required
by 6.3.5 and



- € 0gHe abo Ginblue NPOMIXKHMX PO3KPiNsieHb Bif
NnonepeqyHoro 3MiLLEHHS!, PO3TaOBaHMX Ha OifsHUI
Mi>K PO3KPINMEHHAMW BiJ, KPyYeHHS Ha BiACTaHi, WO
3g00BorbHsE BuMorn ana L . (BB.3.1.1):

- there are one or more intermediate |ateral restraints
between the torsional restraints at a spacing that
satisfies the requirementsfor L, see BB.3.1.1:

600f, \( K )
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(2)B Bnmmeawmm BTparu CTiMKOCTI 3a 3rvHanbHO-
KPYTUIMbHOK GOOPMOKO [N1s €MEMEHTIB, L0 NiANSraioTb
i1 OCbOBOTrO CTUCKY | 3TMHY 3 MiHIMHOK 3MiHO
MOMEHTIB, MOXHa HexXTyBaru, SKLIO OOBKWHa L
OINSHKN eneMeHTa MidK PO3KpinneHMM nepepisoMm y
MiCUi  po3TallyBaHHSA MSIACTUYHOrO  LWapHipa |
CYMDKHUM  PO3KPIMSIEHHAM  BiI  KPYYeHHS  He
nepesuLLye L 5 32 YMOBM, LLO:

- €M1EMEHT PO3KPINMEeHUN y NIacTU4HOMY LUPHIPi
3rigHo 3 BuMoravm 6.3.5;

- € 0aHe abo Ginblue NPOMIXKHMX PO3KPINsieHb Bif
NMoMNePEeYHOro 3MIiLLEHHS!, PO3TallOBaHUX Ha OinaHLi

Mi>K PO3KPINIEHHAMW BiJ, KPyYeHHS Ha BiACTaHi, WO
33M0BONbHSE BUMOrN Ans L (BB.3.1.1):

(2)B Latera torsiona 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 torsiona restraint subject to a
linear moment gradient and axial compression is not
greater than L, provided that:

- the member is restrained at the hinge as required
by 6.3.5;

- there are one or more intermediate |ateral restraints
between the torsional restraints at a spacing that
satisfies the requirements for L, see BB.3.1.1:

M
pl.y Rk
Ls =/CpLy : ;

(BB.7)

| Mn.y.rx +a@Ngg )

pe C,, - NOMpaBo4HUM KOEQILIiEHT Aris MOMEHTY,
LLO niHiNHO 3MiHIo€ETbCS, anB. BB.3.3.1;

a - BIACTaHb MiX LIeHTPOM Baruv nepepisy ernemeHTy
3 NAaCTUYHUM LUEPHIPOM | LIEHTPOM Baru €feMeHTIB
PO3K Pi MSIEHHS;

Mp, yRk XaPaKTEPUCTUYHUM OMip MONepedHoro

nepepisy Ha 3rmH BIOHOCHO OCI Y-y B MIaCTUYHIN
cragit;
MN,y,Rk
nepepisy Ha 3rmH BIOHOCHO OCI Y-y B MIaCTUYHIN
cTanil, 3VMeHLLIEeHn BHacHiAOK AiT OCbOBOI CUIn Ney

- XapaKTEPUCTUYHUM Onip MNONEPEYHOro

(3)B Bnrmeawvm BTparu CTIMKOCTI 3a 3ruHarbHO-
KPYTUIMbHOK GOPMOKO [N1s eMEMEHTIB, O NiANSaraioTb
AiT OCbOBOro CTUCKY i 3rMHY 3 HEMiHIMHOK 3MiHO
MOMEHTIB, MOXHa HeXTyBarW, $KLIO [AoBKuMHA L
OINSHKN eneMeHTa MidK PO3KpinneHMM nepepisoMm y
MiCUi  po3TallyBaHHA MfACTUMHOrO  LWapHipa i
CYMDKHUM  PO3KPIMSIEHHAM  BiI  KPYYeHHS  He
nepesuLLye L 532 YMOBY, LLO:

- €MIeMEHT PO3KPINneHn B NIIaCTUYHOMY LLAPHI pi
3rigHo 3 BUMoramm 6.3.5;

- € ogHe abo Girnblue NPOMIXKHUX PO3KPINSoBaHb
Bil MONEPEYHOr O 3Mi LLEEHHS, PO3TalLlOBaHNX Ha i NsHLUi
Mi>K PO3KPINIEHHAMW BiJ, KPYYeHHS Ha BiACTaHi, WO
33[0BONbHSE BUMOTU Ansi L, viB. BB.3.1.1:

Ls = \/C—nl-k ,

ne Cn - NONPaBOYHUN KOE LI EHT A9 MOMEHTY, LLO
3MiHI0ETLCA HeniHIMHO (BB.3.3.2, pucyHku BB.1, BB.2

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;

Mp/’y]Rk - is the characteristic plastic moment

resistance of the cross section about the y-y axis;

MN,y,Rk - is the characteristic plastic moment

resistance of the cross section about the y-y axis with
reduction due to the axial force N,

(3)B Latera 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 L . provided that:

- the member is restrained at the hinge as required
by 6.3.5;

- there are one or more intermediate |ateral restraints
between the torsional restraints at a spacing that
satisfies the requirementsfor L, see BB3.1.1:

(BB.8)

Cn - is the modification factor for non-linear

moment gradient, see BB.3.3.2, see Figure BB.1,



TaBB.3).

BB.3.2 EnemeHTU 3 ByTamMu 4u efieMeHTU 3MiHHOI
BUCOTW, BWUKOHAaHi 3 NpoKaTHUX nepepisiB ado
€K BiBaJIeHTHUX 3BapHUX [ABOTaBPOBUX Nepepisis

BB.3.2.1 Cmilika OoeK UHa MiX CyMiX HUMU
PO3KPINIEHHSIMU 6i0 IMOrnepPevYHo20 3MiUEHHST

(1)B Bnmmeamm BTparu CTiMKOCTI 3a 3ruHanbHO-
KPYTUIMTbHOKO  IOPMOKOD  MOXXHa  3HEXTYBAaTW, SKLLO
JOBKMHA L [OiNgHKWM eneMeHTa MidK  PO3KpinsieHum
nepepiaoM Yy Micli posTalyBaHHS MMaCTUYHOrO
LIapHipa i CyMiXKHUM PO3KPINSIeHHAM BiJ, MONEPEHHOro
3Mi LLIeHHA He nepesunLLye L m

- AnAa BYTIB i3 TpbOMa nommusamMm (pucyHok BB.2)

38/,

Figure BB.2 and Figure BB.3.

BB.3.2 Haunched or tapered members made of
rolled sections or equivalent welded |-sections

BB.3.2.1 Stable length between adjacent lateral
restraints

(1)B Latera torsiona 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
thanL -

- for three flange haunches (see Figure BB.2)

Lm =— = (BB.9)
\ 2 \/
|1 (Nea ), 1 [ Wory ‘( fy
V57.4'\ A 756C12 Al | 235 )
- Ans ByTiB i3 ABoMa normusamm (pucyHok BB.3) - for two flange haunches (see Figure BB.3)
L, =085 38, : (BB.10)
2 Y, 2
| 1 (NEd ‘J+ 1 [ Woy l fy )
\l 57,4\ A | 756C12 Aly || 235 |
ae where

NEg, - pO3paxyHKOBE 3Ha4EHHS 3yCUIUsl CTUCKY B
enemenTi, H;
W2
pl.y - MakcumanbHe 3HadeHHs Ha O JTAHL;
Al

2
A - nriowa nornepeqHoro nepepisy, ae Wpi.y €
Al

MaK CUMarbHUM A1 eneMeHTa 3MiHHOI BUCOTN, MMZ:

W, - TIeCTU4HWA MOMEHT Oropy  nepepisy

EMNEMEHT3;
lt - iHepui T

ernemMeHTa npu BiflbHOMY KpPYYeHHI;

MOMEHT nornepeqHoro  nepepisy

fy— I PaHMLA TEKYYOCTI, H/MM2;

i, - MiHiMaribHe 3Ha4eHHs paiyca iHepLiT nepepiy
Ha OiNsHUi erneMeHTa 3a YMOBMW, WO €efeMeHT €
PO3KPINIEHNM Yy MiCUi pOo3TallyBaHHA MNIIaCTUYHOro
LWapHipa 3rigHo 3 BuMoramm 6.3.5 Ta iHWKK KiHeub
OINSHKW PO3K PiNSIEHNNA:

- BiJ MOMNEPEYHOro 3MiLLEHHS CTUCHYTOI nomuui, e
OOHa MofMuUA € CTUCHYTOK B3OOBXK YCIEl AOBXUHU
OiNsHKW;

- abo Bi KPYYEHHS;

- abo Big, NONEPEYHOrO 3MiLLIEHHS Ha KiHLi Oi NsHKK
| BII KPYYEHHS ernemMeHTa Ha BiACTaHi, LLO 3300BOSTbHSE
BuMOrv ans L "

BB.3.2.2 Cmilika CoeK UHa MiX PO3KPiNnieHHsIMU
60 KpyYeHHs1

(1)B [Ona enemeHTiB 3MIHHOTO 3a [OOBXMHOMO
nepepizy 3 normuamMn MOCTiINHOrO nepepisy, Lo

Ng, - is the design value of the compression force

[N] in the member;

2
Wpl .Y - isthe maximum vauein the segment;

Al,

A - is the cross sectiona area [mm2] at the location
2
where Wpf-y is a maximum of the tapered member;

Al,

W_ - isthe plastic section modulus of the member;

ply

/ ‘" is the torsional constant of the member;

f,-istheyield 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 latera restraint to the compression
flange where one flange is in compression throughout
the length of the segment;

- or by atorsiona restraint;

- or by a lateral restraint at the end of the segment
and a torsiona restraint to the member at a distance
that satisfies the requirements for L g

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



nignaraloTs  Oil OCbOBOrO CTUCKY | 3ruHy 3
NiHINHOK ab0 HEMIHIMHOK 3MiHOK MOMEHTA BryMBaMm
BTparu CTIMKOCTI 3a 3rMHarNbHO-KPYTUMBHOK (IOPMOKD
MOXHa 3HYXTyBarW, SKWO [OOBKMHA L  [OingHku
eremMeHTa MK 3aKpinieHUM nepepisom Yy  MicLi
pO3TalllyBaHHSA MIaCTUYHOIO LWapHipa i CyMidKHUM
PO3KPIMNSIEHHSAM BiZI KPYYEHHS] He MnepeBuLLye LS 3a

YMOBM, LLIO:
- erieMeHT PO3KPINSIeHUN Y MraCTUYHOMY LUGPHIPI
3rigHo 3 BuMorammn 6.3.51

- € ogHe abo Oinblue NPOMIXKHNX PO3KpPINfeHb Big
NnonepeqyHoro 3MiLLIEHHS!, PO3TaOBaHMX Ha OifsHUI
MiXK PO3KPINMeHHAMU Bif KpyYeHHs Ha BiACTaHi, Lo
3300BOnbHsiE BUMorn Ansi L (BB.3.2.1):

- Ans BYTIB i3 TpbOMa nommusivim (pucyHok BB.2):

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 L, 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 requirementsfor L, see BB.3.2.1:

- for three flange haunches (see Figure BB.2):

C,L
L = -‘.GJ- : (BB.11)
c
- Ans ByTiB i3 ABoMa nonmusamn (pucyHok BB.3): - for two flange haunches (see Figure BB.3):
JC,L
Le _ 085 Cntk (BB.12)
c

ae where
Lk - [JOBXWHa, odepXaHa Ona efeMeHTa 3 Lk- is the length derived for a uniform member with

NOCTINHUM MOMEPEYHUM NEPEPI3OM, WO [OPiBHIOE
MiHiarnbHOMY Mepepi3y enemMeHTa 3MiHHOI BUCOTU
(BB.3.1.2);

Cn - avB. BB.3.3.2;

C - KOEIUIEHT 3BYXEHHS, LU0 BU3HaYaETLCH B
BB.3.3.3.

BB.3.3 [MonpaeoyHi KoeghiuieHmu Qs 3MiHHUX
MOMeHmMIie 8 eleMeHmax, Wo POo3KpirvieHi eid
rMornepeyHo20 3MIWEHHSI 6300@K  PO3MmsicHymoi
nonuui

BB.3.3.1 JliHitHi 3MiHU MOMeHMI8

a cross-section equal to the shalowest section, see
BB.3.1.2;

C,-seBB.3.3.2
¢ - isthe 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  TlonpaeouHnii  koediuienT C.,  MOXHa (1)B The modification factor C,,. may be determined
BU3HaYUTU 3. from:
G = g : (BB.13)
Bp + By +Bap?
y SKin in which
14101,
1+20n°
B, 5 _.
T+ 10\/3
0,5 05
82 - S '
1+mfn 1+20n
Nch
2
n“El
NcrE = £,

L, - BiACTaHb MiXX PO3KPiMIIEHHSM Bif KPyYeHHS,

t
Lt is the distance between the torsional restraints;



2 \
+nEM+Gh:

1| =El,a?
Nerr = 2 2
is L;

- KpUTUYHA cura Ona KpyTUrbHOI dopmm BTpaTu
CTINKOCTI B MpPYXHiN CTagii ana  [BOTaBpOBOro
nepepisy MixX pO3KpinneHHsMn o6oX normub Ha

BiACTaHI L, 1  NPOMIKXHAMM  PO3KPIMIEHHAMY
PO3TArHYTOI MNOMML Bi MONEPEYHOrO 3Mi LLEHHS,
iZ=if
ne

a - BiACTaHb MiXX LEHTPOM Barun rnepepisy eremeHTa
| LLleHTPOM Barn efieMeHTiB PO3KPINSieHHs, TakuxX $K
MPOroHU, LLO PO3KPINSIOKTL pUren;

B; - BiAHOLLIEHHS arrebpaiyHO MEHLLIOrO KiHLIEeBOro

MOMeHTa A0 OifbLIOro KiHUeBoro MomeHTa. MomeHTw,
SKi BUKJIMKaIOTb CTUCK Y HEPO3KPINSeHin nommuj, cnig
NpPUAMaT NO3UTUBHUMWN. AKWO Le BiOHOLIEHHSI €
MeHWwuM Hix -1,0, Tomi 3HadyeHHs B; HeobxiaHo

npunmaru sk -1,0 (pucyHok BB.4).

+

+1

2
Li
- isthe elastic critical torsional buckling force for an

|-section between restraints to both flanges at spacing
L, with intermediate lateral restraints to the tension

flange;

3-&82,

where

a - is the distance between the centroid of the
member and the centroid of the restraining members,
such as purlins restraining rafters;

B; - is the ratio of the algebraicaly smaller end

moment to the larger end moment. Moments that
produce compression in the non-restrained flange
should be taken as positive. If the ratio is less than-1,0
the value of B; should be teken as -1,0, see Figure

BB.4.
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B,

sikwwo (but) B, 2 -1,0, Togj (thus) B;=-1,0

PucyHok BB.4 - 3HaueHHs B

Figure BB.4 - Value of 3,

BB.3.3.2 HeriHitiHi po3rnodiniu MomMeHmie

BB.3.3.2 Non linear moment gradients
(1)B The modification factor C, may be determined

(BB.14)

(1)B  MonpaBouHun  koediuienT C, MOXHa
BU3HaYUTU 3. from:
B 12
" [R1+3R, +4R3 +3R, +Rs5 +2(Rs —Re )]’
Re Ry, ..., Rs - 3Ha4eHHa R BignosiaHo fo (2)B Ha where R, ...

KiHUSX, Y YBEPTSAX | B CepeauHi AOBKUHWU (PUCYHOK

BB.5), notpibHO BpaxoByBaTW TifMbKN MO3UTUBHI
3Ha4eHHA R.

[onatkoBo  BpaxoBYKOTbCA  TiflbKM  MO3UTUBHI
3HaderHs (Rg— Ry), pe:

- R-Ginblue 3 R, 8o Rs;

- Rg MakcumarnkHe 3HadeHHs R Oyab-ne 3a
JOBXMHOO Ly

(2)B 3Ha4eHHs1 R HeobxiaHO OTpuMyBaTK 3:

, Rs are the values of Raccording 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 (R — Rg) should
be included, where:

- Reisthe greater of R, or R;;

- Rg is the maximum value of R anywhere in the
length Ly

(2)B The vaue of R should be obtained from:



My gq +aNgy

R =

f,W

Je a - BiACTaHb MK LIEHTpPOM Baru nepepisy

ereMeHTa i LEeHTPOM Barn eneMeHTiB PO3KpinSieHHs,
TaKUX SK NPOroHM, LLIO PO3KPINHOTL PUreri.

Rs

Re '

ply

, (BB.15)

where a - is the distance between the centroid of the
member and the centroid of the restraining members,
such as purlins restraining rafters.

Re R,
‘ \ Rz Rs R ﬂ
R R
Re
R, R, R, Rs ;
Rs
—Rg

PucyHok BB.5 - BigHolueHHs MomeHTiB

Figure BB.5 - Moment ratios

BB.3.3.3 KoedhiuieHm 38y»K eHHs1

(1)B [Ons enemeHTiB 3MIHHOTO 3a [OBXWHOIO
nepepisy i NonMMuUsaMM NOCTIMHOrO Nepepidy, Ana SKux h
212bih/ te 2 20, koediLieHT 3By)XXeHHSI C HeobXxiaHo
OTPUMYBATU SIK HABOOUTLCS HKYE:

- Ons enemMeHTiB abo AjinsHOK 3MiHHOI BUCOTU
(pucyHok BB.6a):

- O eNneMeHTIB i3 ByTamy YK 1X OiNSHOK (PUCYHKU
BB.6b i BB.6c):

g | i
\\hS
ne

h, - popmatkoBa BuUcOTa ByTa ab0 3BY>KEHHS

(pucyHok BB.6);

Ppax - MakcmarsHa BUCOTa NOMEPEYHOro nepepiy

B MeXaXx JOBXWNHU Ly (pucyHok BB.6);

hin, - MiHiMarsHa BUCOTa MornepedHoro nepepisy B

MeKax JOBXUHN Ly (pucyHok BB.6);

hy - BepTVKarkHa BUCOTa YacTUHW nepepisy Ges

ByTa (pucyHok BB.6);

L, - noBxuHa ByTa B MEXax [OBKMHM Ly (prcyHok
BB.6);
Ly - BIACTaHb MiXK TOYKaMU  PO3KPIiNSIEHHS

CTUCHYTOI NOnuLi B MONEPEYHOr O 3Mi LLEEHHS.

23

BB.3.3.3 Taper factor

(1)B For a non uniform member with constant
flanges, for which h 2 1,2b and h / t; 2 20 the taper

factor ¢ should be obtained as follows:

- for tapered members or segments, (see Figure
BB.6a):

(BB.16)

- for haunched members or segments, (see Figures
BB.6b and BB.6¢):

—
iL—” , (BB.17)
VLy
where
hy, - is the additional depth of the haunch or taper,
see Figure BB.6;
h__ - isthe maximum depth of cross-section within

max

the length Ly, see Figure BB.G;

hy.ip - 1S the minimum depth of cross-section within

the length Ly, see Figure BB.G;
h, - is the vertical depth of the un-haunched section,

see Figure BB.6;
L, - isthe length of haunch within the length Ly, see

Figure BB.6;

Ly - is the length between points at which the

compression flange is laterally restrained.



(h/ty) - NPUAMEETECA 38 HAMMEHLLIMM MEPEPi 30M. (h/tg - isto be derived from the shallowest section.

3
W

a) OinsHKa 3MiHHOI BUCOTH b) ainsHka 3 ByTOM C) [insiHKa 3 By TOM
a) tapered segment b) haunched segment ¢) haunched segment

X - PO3KpINIieHHA
X - restraint

PucyHok BB.6 - Poamipu s BuaHadeHHs1 KoediLli eHTa 3BY>KEHHST

Figure BB.6 - Dimensions defining taper factor



OOOATOK HA
(oosigkosunin)

NEPENIK HALIOHANBHUX CTAHOAPTIB YKPAIHU (OCTY),
IAEHTUYHUX MC, MOCUNNAHHA HA 5Kl € B EN 1993-1-1:2005

MosHadeHH:A Ta
HasBa CryniHb . ,
EBPONENCHKOro | BiANOBIAHOCT] [MosHa4eHHs Ta HasBa HaLi oHarnbHOro cTtaHaapTy Ykpainm (OCTY)

CTaHOapTy

EN 1990 iDT OCTY-H b B.1.2-13:2008 Cucrema HagjnHocTi Ta 6esnexun y OyaiBHULTBI.
HacraHoBa. OcHosy npoexTyBaHHS KOHCTPYKUi (EN 1990:2002, IDT)

EN 10025-1 IDT OCTY EN 10025-1:2007 Bupobu rapsuekaraHi 3 KOHCTPYKLIMHOI cTari.
Yacruna 1. SaransHi TexHivni ymosu noctasky (EN 10025-1:2004, IDT)

EN 10025-2 IDT OCTY EN 10025-2:2007 Bupobu rapsdexarani 3 KOHCTPYKUINHOI cTarni.
YactnHa 2. TexHi4Hi YMOBM NMOCTaBKU HENeroBaHUX KOHCTPYKUiHUX CTarnen
(EN 10025-2:2004, IDT)

EN 10025-3 IDT OCTY EN 10025-3:2007 Bupobu rapsMexaraHi 3 KOHCTPYKLUIWRHOI CTari.
YactmHa 3. TexHiuHi yMOBW TOCTaBKM 3BaptOBaHMX [OpiOHO3EPHUCTUX
KOHCTPYKLIMHUX CTaned, niggaHux Hopmanisauii abo Hopmari3yBarbHOMY
npokaryeaqHio (EN 10025-3:2004, 1DT)

EN 10025-4 IDT OCTY EN 10025-4:2007 Bupobu rapsqexaraHi 3 KOHCTPYKUiAHOI cTari.
UactmHa 4. TexHiuHi yMOBM TMOCTaBKM TEPMOMEXaHIYHO 0BpobreHmx
3BaproBaHuX apibHosepHucTmx cranen (EN 10025-4:2004, 1DT)

EN 10025-5 IDT OCTY EN 10025-5:2007 Bupobu rapsuexarani 3 KOHCTPYKUIWMHOI cTarni.
YactuHa 5. TexHiuHi YMOBM NMOCTaBKN KOHCTPYKLiNHUX CTared 3 NiBULLIEHO
TpuBKicTo 0 armocdepHol koposii (EN 10025-5:2004, IDT)

EN 10025-6 IDT OCTY EN 10025-6:2007 Bupobu rapsuekaraHi 3 KOHCTPYKLIWHOI cTari.
YactuHa 6. TexHiuHi yMOBM MOCTaBKM MJIOCKMX BUPOBIB 3 KOHCTPYKLiNHOI
cran 3 BUCOKOK TPaHuLEo MIMHHOCTI B 3arapToBaHOMy Ta BifnyLleHoMy
crari (EN 10025-6:2004, IDT)

EN 10210-1 IDT OCTY EN 10210-1:2009 Mpodini nopoXHUCTI rapa4oro obpobreHHst 3
HereroBaHux i OpiBHOSEPHUCTMX CTaner s KOHCTpykuin. YactmHa 1.
TexHiuHi ymosu noctaeky (EN 10210-1:2006, IDT)

EN 10219-1 IDT OCTY EN 10219-1:2009 [Mpodini nNOPOXHUCTI  3BapHi  XOrogHoro

doopMyBaHHA 3 HeNeroBaHuX i [piOHO3EPHUCTMX CTaned Onst KOHCTPYKLNA.
YactmHa 1. TexHiuHi ymosu nocrasku (EN 10219-1:2006, IDT)
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€Bpokoa 3. [1poek TyBaHHA CTaneBMX KOHCTPYK LN
YacruHa 1-1. 3aranbHi npaBuna i npasuna ans cnopya

[aHa nonpaeka BcTynae B cuny 3 15 kBiTHA 2009 poky i BHOCUTLCSA Y Tpy oddLiiHi MOBHI Bepcii EN.

g — |

EBPOMNENCBKM KOMITET MO CTAHOAPUT3ALIT
Llentp ynpaeniHHs: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN Yci npaBa Ha BUKOPUCTaHHSA Y Byab-aKin dopmi Ta Byab-SKMM YMHOM y BCbOMY CBITi 30€piratoThCs
Ons HauioHanbHUX YrieHiBs CEN

3miHn po nigpoaapinie 2, 3,4, 5T1a 6

Lodamu "P" niicrsi Homepa rnidpo3diny ma 3ami Humu
diecroeo  "nosuHHO" Ha "Mox e" y pasi rompebu.
BHeceHHs1 3MiH 3aceioqyembCsi MiOKPeCrieHHsM, SK ue
8Ka3aHo.

1 2.1.1 OcHoBHI BUMOruH

"(1)P TMpoekTyBaHHSI CTarneBmx KOHCTPYKLin crif
30iMCHIOBAT  BIOMOBIAHO [0 3aranbHUX — npaBus,
HaBegeHnx y EN 1990."

2 2.1.3.1 3aranbHi NOnNoXeHHsA

"(1)P 3anexHo Big Buay AiW, WO BNMBaOTL Ha
[JOBrOBIYHICTb | PO3pPaxyHKOBUN TEPMIH eKcryaravil
(EN 1990), meTanesi KOHCTPYKLiT HeobxiaHO:".

3 2.1.3.2 PospaxyHKOBUU TepMiH eKcristyarauil
Oynisens i cnopya

"(1)P,B PospaxyHkoBUA TEPMIH excrnyarauil cnig,
NpUMMaTK TakUM, WO OOPiBHIOE Nepioay, BNpOLOBXK
sKoro 6yaiento nependaqacTbCsl BUKOPUCTOBYBATU 3a il
NPU3Ha4EeHHAM."

4 2.1.3.3 foBroBsiyHicTb OyaiBenb i cnopya,

"(1)P,B Ons 3abesne4veHHs OOBroeiYHOCTI Oyaieni

Ref. No.:EN 1993-1-1:2005/AC:2009 D/E/F

M odificationsto Clauses 2, 3, 4, 5and 6

The corrections are to add a "P" after the clause
number and change "should" to "shall" where
appropriate. The corrections are underlined as shown.

1 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 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:"

3 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.”

4 2.1.3.3 Durability for buildings
"(1)P,B To ensure durability, buildings and their



Ta iX enemeHTiB HeobxiaHO abo po3paxoByBaTN Ha
BM/MB HaBKOIMMLLUHBOrO CepenoBuLLa i BTOMY, SKLLO
BOHa Mae MicLie, 800 3axumLuar X Bia UMX BRrmBiB."

"(2)P,B Bnmwmen crapiHHS marepiany, Koposii abo
BTOMKM, $SKLIO BOHWM MalOTb Micue, HeobxigHo
BPaxoBYyBaTW LUSISIXOM HarexHOro BMbopy marepiariis,
avB. EN 1993-1-4 i EN 1993-1-10, i peranen, ams. EN
1993-1-9 ab0 LMSXOM KOHCTPYKTMBHOrO 3anacy |
B1OOPY BiANOBIAHOI CUCTEMM 3aXUCTY BiJ KOPO3il."

5 241 PospaxyHKOBi 3Ha4eHHSI BracTUBOCTEN
marepianis

"(1)P TNpn npoekTyBaHHi CTaneBuMX KOHCTPYKLin
X8PaKTEPUCTUYHE  3Ha4eHHs X, &bo  HOMiHarbHI

3Ha4eHHsA Xn BMacTUBOCTEM  Marepianis  cnig
3aCTOCOBYBATH, 5K 3a3Ha4€eHO Y LiboMmy €Bpokog;."
6 3.2.3 Kpuxke pynHyBaHHs

"(1)P Marepian noBnHeH Marn AOCTATHIO B'A3KICTb
PYMHYBaHHS, LWOO BUKMOYUTU KPUXKE PyNHYBaHHS
PO3TArHYTUX ErEMEHTIB MNMPU OYiKYBaHIN HaHWXKYIN
Temneparypi excnsyarauii, WO MoXe TpanuTucs
NpoTSroM nepeadaqyBaHOro PO3paxyHKOBOrO TEPMiHY
excnuyarauii KOHCTpyKUii."

7 4 [loBroBi4HiCTb

"(2)P Cnocobn BMKOHaHHS 3axUCHOI 0BpPoOKM,
30iNCHIOBaHI nos3a ByaiBeribHUM MalngaHYMKOM | Ha
6y aiBensHOMY MalnfaH4YuKy, NOBUHHI Bignosigatn EN
1090."

"(5)P [Ona enemeHTiB, sKi He MOXyTb OyTn
obcTexeHi, cnig nepenbadar BiANOBIOHUA NPUMNYCK
Ha KOpO3iMHWUI 3HOC."

8 5.1.1 MopentoBaHHA KOHCTPYKL|il Ta OCHOBHi
DONyLeHHsA

"(1)P PospaxyHOK MOBUHEH T[PYHTYBarncs Ha
pO3paxyHKOBMX Moaernsix KOHCTPYKLUIT, AKi
BiQMOBI Jal0Tb FPaHNUYHOMY CTaHy, LLIO PO3riisiageTbes.”

"(3)P Mertog, WO  BMKOPUCTOBYETLCA  Orist
PO3paxyHKYy, NOBUHEH Oyt  cyMicHUM i3
pO3paxyHKOBUMMW 0MYLLEHHAMN."

9 6.2.1 3aranbHi NONIOXXeHHA

"(1)P PospaxyHKoBe 3Ha4eHHSI HaBaHT&KEHHA B
OyOb-sIKOMy MOMepedHOMy Mepepisi  He MOoBUHHE
nepesvLLlyBary  BiONOBIAHWA  PO3PaxyHKOBUM  Onip.
Akwo aie ogHoYacHO Kirlbka BMSMBIB, TO CyMiCHUM
BNSMB Bifl HAX He MOBWHEH MNepeBuLLyBaTn onip s
TaKoi KomOBiHaui1."

10 6.2.3 Postsr

"(1)P PospaxyHKkOBe 3Ha4eHHSI CTUCKarbHOI Cuin
BerMunHa crm N, Yy KOXHOMY  MonepedHoMy
nepepi3i NOBUHHO 3g00BOSbHSTU:" .

11 6.2.4 Ctnck

"(1)P Po3paxyHKkoBe 3Ha4eHHs1 CTUCKarbHOI Curn
Ngy Y KOXHOMY nonepedHoOMy nepepisi MOBUHHO
3300BOMNbHATA" .

12 6.2.5 3ruHanbLHUN MOMEHT

"(1)P  PospaxyHKOBe 3Ha4eHHA  3rMHarbHOro
MOMEHTY Mg, Y KOXHOMY nonepeqHoMy nepepisi

NMOBWHHO 3300BOSTLHATA:" .

components shall either be designed for
environmental actions and fatigue if relevant or else
protected from them."

"(2)PB 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."

5 2.4.1 Design values of material properties

"(1)P For the design of steel structures characteristic
values X, or nominal values X, of materia properties

shall be used as indicated in this Eurocode."

6 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.”

7 4 Durability

"(2P 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.”

8 511
assumptions

"(1)P Analysis shal 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 shal be
consistent with the design assumptions.”

Structural modelling and basic

9 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."

106.2.3 Tension
"(1)P The design value of the tension force N, at

each cross-section shall satisfy:".

11 6.2.4 Compression
"(1)P The design value of the compression force
Ng,, @ each cross-section shall satisfy:".

12 6.2.5 Bending moment
"(1)P The design value of the bending moment Mg,
at each cross-section shall satisfy:".



13 6.2.6 N epepizyroya cuna

"(1)P Po3spaxyHKoBe 3Ha4eHHS1 Nepepi3ytoyol cumm
Vey Y Oyob-sikomy nonepeqHoMy nepepisi NMOBUHHO
3300BOMNbHATA" .

14 6.2.9.1 NMNonepe4Hi nepepian knacis1i 2

"(2)P Ona nonepeqHux nepepisiB knacie 1 i 2
MOBWHHA BUKOHYBATWNCA HAaCcTynHa ymosa".

15 6.2.9.2 N onepeyHi nepepisn knacy 3

"(1)P 3a BiacyTHOCTI nepepi3yBanbHOI CcuUnM anst
nonepedHUx MepepisiB - kracy 3 MakCcuMmaribHe
MO3OOBXHE HaNPY>XEeHHS MOBUMHHO  3g00BOJTbHATU
ymoBy:".

16 6.2.9.3 Nonepe4Hi nepepian knacy 4

"(1)P 3a BigcyTHOCTi nepepisytodol cum  Ons

nonepedHUx MepepisiB - kracy 4 MakcumaribHe
MO3OOBXKHE  HaNpyXeHHs O, obuncrieHe 3

X, Ed’
BUKOPUCTAHHAM €(peKTUBHMX MOMNEPEeHHNX Mnepepisis
(5.5.2(2)), NOBUHHO 3300BOBHATY YMOBY:".

17 3miHa po HaudioHanbHoro gogatka go EN
1993-1-1

Y nyHkmi (1) 3amiHumu "ctanesi KOHCTPYKLUii, sKi
ByayTe nobynoBaHi" Ha: "cTanmesi KOHCTpyKUii Ta
UmMBINbHI By aiBenbHI poboTtu, Ski ByayTb NobyaoBaHi" .

18 3mina po 1.1.1

Y nyHkmi (6) 3amiHumu Hasgy YacmuHu EN 1993-1-
3 "XornogHodopMoBaHi  enemMeHTn Ta JmCTU' Ha:
" X onogHodpopmoBaHi enemeHTy Ta obumeka'.

19 3miHa po 1.1.2

MyHkT (1), ¥ npumimy 3amiHumu "[0na xonogHo-
dOpPMOBaHMX TOHKOCTIHHNX €MeMEHTIB i
npodi NboBaHMX FMCTIB 3aBTOBLLKM t < 3 MM auB. EN
1993-1-3" Ha: "[0na xornoaHodopPMOBaHUX ENEMEHTIB i
nmcriB, amB. EN 1993-1-3".

20 3miHa po 1.2.1
SamiHumu "EN 1461" Ha: "EN ISO 1461".
21 3miHa po 1.5.6

SamiHumu  "onip
HaBaHTaKEHHA BUTNHY" .

22 3minn po 1.6
[yHKkm (2), y po30in 2 samiHumu " X" Ha: "X, ".

BUrMHY"  Ha  "KpUTuU4HEe

[TyHkm (2), y po30ini 3 samiHumu "R," Ha: "Ry,".

[yHkm (2), y po30iri 5 3amiHumu:
"Hgy - pO3paxyHKOBe 3HaYeHHsI IOpU3OHTarbHOI

peaKUiiT B HWKHIN  4YaCTWHIi  NOBepXy B
rOPU3OHTarbHNX HaBaHTaKeHb | qiKTUBHMX
rOPU3OHTaNBHUX CUIT'

Ha:

"Hgy - CyKynHe po3paxyHKOBE TOpU3OHTarlbHe

HaBaHTaKEHHS, BKIOYAOYM EXBIiBaNEHTHI CuUnM, WO
nepenanTLCA MOBEPXOM (MOBEPXOBE 3MiLLIEHHS)" .
[TyHKmM (2), y po30iri 5 3amiHUMU:

"Vey - CyMapHe pO3paxyHKOBE BEPTUKANbHE

13 6.2.6 Shear
"(1)P The design value of the shear force Vi, at
each cross-section shall satisfy:".

14 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:".

15 6.2.9.2 Class 3 cross-sections

"(1)P In the absence of shear force, for Class 3
cross-sections the maximum longitudina stress shall
satisfy the criterion:".

16 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 o, £,

calculated using the effective cross sections (see 5.2.2
(2)) shall satisfy the criterion:".

17 M odification to National Annex for EN 1993-
11

1st paragraph, change "of sted structures to be
constructed" into: "of steel structures and civil
engineering works to be constructed”.

18 M odification to 1.1.1

Paragraph "(6)", change title of part EN 1993-1-3
"Cold-formed thin gauge members and sheeting" into:
"Cold-formed members and sheeting”.

19 M odification to 1.1.2

Paragraph "(1)", "Note", change "For cold formed
thin gauge members and plate thicknessesf < 3 mm see
EN 1993-1-3" info: "For cold formed members and
sheeting, see EN 1993-1-3".

20 M odification to 1.2.1
Change"EN 1461" into: "EN 1SO 1461".
21 M odification to 1.5.6

Change "buckling resistance" into: “critical
buckling load".

22 M odificationsto 1.6

Paragraph "(2)", "Section 2", change "X, into:

k .

Paragraph"(2)", "Section 3", change "R,," into:
"Re,-lﬂ.

Paragraph"(2)", "Section 5", change:

"Hg, - design value of the horizontal reaction at the

bottom of the storey to the horizontal loads and
fictitious horizontal loads"

into:

"Hg, - tota 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



HaBaHTa&KEHHS Ha KOHCTPYKLit0 B HWDKHIA YaCTUHI
nosepxy"

Ha:

"Vgy - CyKymHe po3paxyHKOBe BepTVKarbHe
HaBaHTaKEHHS, LLO Ai€ Ha Kapkac noBepxy (TUCK Ha
nosepx)".

[yHkm (2), y po30iri 5 3amiHumu:

”au/t, i = MiHIMarbHWA koediLieHT 30i NbLUEHHS cUIm
Ons JOCATHEHHST  X3paKTEPUCTMYHOro ornopy 6e3
ypaxyBaHHs BTparu CTinKocTi"

Ha:

”au,t’ - MiHiMarbHe 3ycunns A po3paxyHKOBOro
HaBaHTaKEHHS [0 [OOCArHEHHS XapaKTePUCTUYHOro
onopy HanbinbLL KPUTUYHONO MOMEPEYHOro nepepisy
KOHCTPYKTUBHOIO €fieMeHTy, npu noro poboti Yy
NAOWMHI 6e3 ypaxyBaHHS 3rMHarbHOI UM 3rUHAaNBLHO-
KPYTWUIbHOI (opM BTPaTK CTINKOCTI; B LILOMY BUMOKY
BPaxoBYOTHCHA BCI €PeKTH, LLIO BUHUKAOTb BHACHi JOK
MSIOLLMHHOI r€OMETPUYHOI nedopmadi Ta
HEOOCKOHArNOCTEN, SK rrobarnbHUX, TaK | JoKarnbHuX,
3arexHo BiJ cuTyauil”.

[TyHKm (2), po30in 5, y eusHaqeHHi "a,," 3amiHNTV
B MPyXHin cragii" Ha: "B NpyXHin cragii
HaBaHTaKEHHS".

[MyHKmM (2), y po30iri 5 3amiHUMU:

"€ - Koeda Ui eHT, WO 3anexunTb "

Ha:

"€ - daKTOp, LLO 3anexuTb. ".

[MyHKmM (2), y po30iri 5 3amiHUMU:

"k ;- KOediLii eHT BTPATU CTiNKOCTI NnacTuHu"

Ha:
"k~ dhekTOp AedhopmaLlii nncTa'.
[MyHKmM (2), y po30iri 6 3amiHUMU:
" oL Rd ™ po3paxyHKOBUIA onip Npu Aii nonepeqHol
CUIMM B NIIaCTUYHIN cTanji™
Ha:
"Vio1, Ry ~ PO3PEXYHKOBIAV MIACTULHI OMip 3pi3y".

[1yHKkm (2), po30ini 6 mix “1" ma "AW" Joparu:

"A - nsioLa nonepedHoro nepepiay”.
[yHkm (2), y po30iri 6 3amiHumu:
"Tt, Eq -~ PO3PaXyHKOBE 3HaYeHHsl BHYTPILLUHBOMO
Kpy4eHHs 3a CeH-BeHaHoM"

Ha:

Tt E4 - PO3PaXyHKOBE 3Ha4eHHs
Kpy4eHHs1 3a CeH-BeHaHoM".

[yHkm (2), y po30iri 6 3amiHumu:

"T, Eq - PO3paxyHKoBe 3Ha4eHHs

BHYTPI LLIHLOr O

BHYTPILUHBOr O

KpyYeHHs1 BHacni ok aedpopmattii™
Ha:
"TyEq - PO3PAXYHKOBE 3HA4EHHS BHYTPILLHLOrO

KPYTWUIbHOrO MOMEHTY BHacri Aok Aechopmanii™.

the bottom of the storey"

into:
"Vgy - total design vertica load on the frame
transferred by the storey (storey thrust)".

Paragraph"(2)", "Section 5", change:

"au/t,k - minimum force amplifier to reach the
characteristic resistance without taking buckling into
account”

into:

"au,t, i - 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
al effects due to in plane geometrical deformation and
imperfections, global and local, where relevant”.

Paragraph "(2)", "Section 5", definition for "a_,",

change "€elastic critical buckling" into: "elastic critical
buckling load".

Paragraph " (2)", "Section 5", change:

"¢ - coefficient depending . "

into:

"¢ - factor depending. ".

Paragraph"(2)", "Section 5", change:

"k ;- plate buckling coefficient

into:

"k~ plate buckling factor".

Paragraph " (2)", "Section 6", change:

"Vp/’ Ry - Plastic design shear resistance”

into:

" ol Rd ™ design plastic shear resistance”.

Paragraph "(2)", "Section 6", add between "/" and
IIAVVII:

"A cross-sectiona areq".

Paragraph"(2)", " Section 6" change:

"Tt, Eq - design value of internal St. Venant torsion”

into:

"T, g4 - design value of internal St. Venant torsional
momént".

Paragraph"(2)", " Section 6" change:

"T,Eq - design value of internal warping torsion”

into:
"Ty,Eq - design value of internal warping torsional
moment".



[yHkm (2), y po30iri 6 3amiHumu:
"By - GiMOMEHT"

Ha:
"Bp4 - pO3paxyHKOBE 3Ha4eHHs1 biMomeHTa".

[yHxkm (2), po3din 6, y eusHayerHi “A 1, ma "f’
3aMiHUMU "Ons NpoKarHux nepepisie"  Ha:  "ans
MPOKarHUX Ta 3BapHUX Mnepepisie".

[TyHKm (2), po30in 6, y eusHaqeHHi "ic," 3amiHumu

i, Ha: "ig

n

5
[yHKkm (2), po30in 6, y su3HayeHHi "AMy" 3amiHUmu

AM," Ha: "AM,, "

[yHKm (2), po30in 6, y suaHayeHHi "AM," 3amiHumu
"AM," Ha: "AM, £ "

lMyHkm (2), po30in 6, cmopiHka 19, y eusHa4YeHHi

aCI‘,Op 3aMIHUMU “KPUTUYHUKX Oonip” Ha: "KpUTU4He

nedopmaLiiHe 3aBaHTaKEHHST" .
[MyHkm (2), po30in 6, cmopiHka 20, y eusHa4YeHHi
”MEd7" 3aMiHUMU "MaKCUMarbHU MOMEHT" Ha:

n

" MaK CMMaribHUIM MOMEHT NEePLLIOro nopsaaKy"”.

[yHkm (2), y po30iri 6 3amiHumu:

"N - KiNbKiCTb NSIOWWH 3'€aHYBarnbHUX MiaHoK"

Ha:

v”n - KifIbKiCTb MAOWMH 3'€aHYBarbHUX MNIaHOK abo
penok".

[yHKkm (2), do0amok A MiX eu3HadeHHsmU "/ y" ma
" i £4(X)" 0odamu:

"C1 - ChiBBIOHOWEHHS  MiXK  KPUTUYHUM
3rUHaNBHUM ~ MOMEHTOM  (Hanbirblua  BenMYMHa
BMOOOBX  €feMeHTy) Ta KpuUTMdHa  MOCTiMHa

3rUHarNBHOrO MOMEHTY [f1A ereMeHTy 3 LUapHi pHUMM
onopamn”.

llyHkm (2), doldamok B, cmopiHka 21, 0o
8u3Ha4eHHs1 "ag" dodamu:"; s = NpormH".

lMyHkm (2), Oodamok B, cmopiHka 21, 0&o
8u3Ha4eHHs1 "ay," 0odamu: "'; h = BUTHYTICTb".

23 3miHa po 2.2

Y nynkmi (1) 3aminumu "B EN 1990, 3.3" Ha: "y
nigposgini 3.3 3rigHo 3 EN 1990".

24 3miHa oo 2.3.1
Y nynkmi (4) 3amiHumu "G, sk €guHy fito" Ha: "G,
O CTBOPEHHS €OMHOMO HaBaHTaXKEHHST" .

25 3viHa o 2.4.1

Y nyHkmi (1) samiHumu "X " Ha: "X, ".

26 3viHa po2.4.3

lMyHkm (1), 6o cpopmymu (2.1) dodamu:"," Mmix
iHOexcamu "K" ma "l", a makox mix "K" ma "i".

27 3wmiHa po 3.2.1

[yHkm (1), y nidnyHKmi a) 3amiHuUmu ”fy = R,," Ha:

"

"f, = Ry

Paragraph " (2)", "Section 6", change:

"B - bimoment”

into:

"Bg4- design value of the bimoment".

Paragraph "(2)", "Section 6", definitions of "ALT’O"
and of "', change "for rolled sections" into: "for rolled
and welded sections”.

Paragraph "(2)", "Section 6", definition of "ifz",
change "i," into: "i £ 7

Paragraph "(2)", "Section 6", definition of ”AMy",
change ”AMy" into: "AM% Ed -

Paragraph "(2)", "Section 6", definition of "AM,",
change "AM," into: "AMz Ed -

Paragraph "(2)", "Section 6", page 19, definition of
agr. Op", change "critica resistance" into: "critical
buckling load".

Paragraph "(2)", "Section 6", page 20, definition of
”MEd7", change "maximum moment" into: "maximum
first order moment".

Paragraph " (2)", "Section 6", change:

"n - number of planes of lacings"

into:

"n - number of planes of lacings or battens".

n

Paragraph "(2)", "Annex A", add the following
definition between the definitions of "Iy" and "M,

i,Ed
(9"
"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 21, definition of
"ag", add to the definition:"; s = sagging".

Paragraph "(2)", "Annex B", page 21, definition of
"ay,", add to the definition: "; h = hogging".
23 M odification to 2.2

Paragraph "(1)", change "in EN 1990, 3.3 are" into:
"in the clause 3.3 of EN 1990 are".

24 M odification to 2.3.1
Paragraph "(4)", change "G, from a single action"
into: "G, to form asingle action”.

25 M odification to 2.4.1

Paragraph"(1)", change "X," into: "X, ".

26 M odification to 2.4.3

Paragraph "(1)", Equation "(2.1)", add:"," between
the indices "k" and "I" and between "k" and "i".

27 M odification to 3.2.1

Paragraph "(1)", list entry "a)", change "fy = Ry,"

"

into: "fy = ReH .



28 3miHun po 3.2.3

Y nyHkmi (4) 3amiHumu "EN 1461" Ha: "EN 1SO
1461".

Tabruusi 3.1, 2-t psidok "EN 10025-2", 4-0 psidok "S
355", y 3-U KormoHuj "fu, H/mm2" 3amitumu "510" Ha:
"490".

Tabruus 3.1, 5-ti psdok "EN 10025-5", 3-0 psidok "S
355 W", y 3-u koroHuj "f, H/m2" samiHumu "510" Ha:
"490".

Tabruys 3.1, y 7-y ma 2-y psiokax "EN 10210-1"
3amiHUmu "'S 420 NH/NHL" Ha: "S 420 NH/NLH".

29 3miHn po 5.2.1

Y nyHkmi (4)B 3amiHumu "MoxyTb 6yTn" Ha:
"MOBUHHI OyTI".

[yHkm (4)B, Hwx ye ¢ghopmyru (5.2) 3amiHUMU:

"Hgy - pO3paxyHKOBe 3HaYeHHsI IOpU3OHTarbHOI
peaKUiT Yy  HWKHIN  4YaCTWMHI  noBepxy B4
rOPU3OHTarbHUX HaBaHTaKEHb | diKTUBHMX
rOPU3OHTaNbHUX HaBaHTaXeHb, auB. 5.3.2(7)"

Ha:
"He, - CYKYMHE pO3paxyHKOBE TOPUIOHTErIHE

HaBaHTaKEHHS, BKITHOYaO4YN eKBiBarNeHTHI CUmM 3rigHo
3 5.3.2(7), wWo nepenalnTbLCA MOBEPXOM (MOBEPXOBE
3MiLLLEHHS)".

[yHKm (4)B, HUxX Ye gpopmyru (5.2) 3amiHUMU:

"Vgy - CyMapHe po3paxyHKOBE BepTUKarbHe
HaBaHT&KEHHA Ha KOHCTPYKUIKO Y HWKHIN YacCTuHI
rnosepxy"

Ha:

"Vgy - CymapHe po3spaxyHKoBe BepTUKarbHe

HaBaHTaXEeHHSA Ha KapKac, siKe NepengeTbCsi MOBEPXOM
(TMCK Ha noBepx)".

lMyHkm (4)B, pucyHok 5.1, y Hassei 3amMiHUMU
"MosHakn ansa 5.2.1(2)" Ha "lMosHakn ana 5.2.1(4)".

lMyHkm (4)B, y npumimuj 2B 3amiHumu "moxHa"
Ha: "noTpibHO".

30 3miHa oo 5.3.1

Y nyswkmi (1) 3amiHumu "i Oydp-sKi HesHauHi
ekcueHTpuenTeTn" Ha: "eKcueHTpuenTeTu, Binblui Hix
cyTTeBi gonycku, HaeeaeHi y EN 1090-2".

31 3miHn po 5.3.2

[MyHkm (3), nidryHKkm b), npumimka, Hasgy mabnuuj
5.1 3aminumu Ha:  "Po3paxyHKOBi  3Ha4YeHHs
MOYaTKOBOI MiCLIEBOI HEOOCKOHANOCTI  BUKPUBIEHHSA
ey/ L pnst".

lMyHkm (3), nidnyHkm b), npumimka, mabmuus 5.1,
1-a KormoHKa, 1-U ps0oK, 3aMiHUMU mexem y KiimuHUj
Ha: "KpviBa BTparu CTiMKOCTi BignoBigHO A0 Tabrmui
6.2".

[TyHkm (7), Ha pucyHKy 5.4 3amiHumu "€,,d" Ha:

lle ll.
0
lMyHkm (11), y gbopmyri (5.9) 3amiHUmu Osa pasu

" n n . n n n
n Cr,max Ha. |n crlmax ’

28 M odificationsto 3.2.3

Paragraph "(4)", change "EN 1461" into: "EN 1SO
1461".

"Table 3.1", 29 row "EN 10025-2", 4 line "S
355", 3 colurm "f, [N/mm?]", change "510" into:
"490".

"Table 3.1", 5" row "EN 10025-5", 379 line "S 355
W', 39 column "t [N/mm2]", change "510" into:
"490".

"Table 3.1", 71" row, 2" row "EN 10210-1", change
"S 420 NH/NHL" into: "S 420 NH/NLH".

29 M odifications to 5.2.1
Paragraph " (4)B", change "may" into: "should".

Paragraph " (4)B", under Equation"(5.2)", change:
"Hgis the design value of the horizontal reaction at

the bottom of the storey to the horizonta loads and
fictitious horizontal loads, see 5.3.2(7)"

into:
"Hg, 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:
"V s the total design vertical load on the structure
on the bottom of the storey"

into:
"V, is the total design vertical load on the frame
transferred by the storey (storey thrust)"

Paragraph "(4)B", "Figure 5.1", title, change
"Notations for 5.2.1(2)" into "Notations for 5.2.1(4)".

Paragraph "(4)B", "Note 2B", change "may" into:
"should".

30 M odification to 5.3.1
Paragraph "(1)", change "and any minor
eccentricities" into: "eccentricities greater than the

essential tolerances givenin EN 1090-2".

31 M odifications to 5.3.2

Paragraph "(3)", list entry "b)", "Note", title of
"Table 5.1", change into: "Design value of initia loca
bow imperfection g,/ 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 "e,d"
into: "ey".
Paragraph "(11)", Equation "(5.9)", change two

times"n or.mex into: "|n Crl e -



lyHkm (11), nid gopmyroro (5.11), y eusHayeHHi

a,' 3aMiHUMU "enactndiHa KpuTudHa aedopmallisi
Ha: "ernactuyHa KpUTU4Ha Aedopmadlis
HaBaHTaKEHHS".

[yHkm (11), 0o mpumimku 1 dodamu:

"Y BuNaoKy 3aranbHOl MEPEBIPKU  MOMNEPEHHOr 0
nepepisy y NIacTU4HIn cTaai’ Moxe ByTn BUKOpUCTaHa
niHinHa doopMyra, WO HaBeaeHa HKYe B pPO3paxyHKy
*M,Eqd_ <t

. N
Ha NpyXHiCTb —E9__ 4
Mpl.Rd

N pl.Rd
32 3miHa po 5.3.4
Y nyHkmi (3) 3amiHumu " e ,,d" Ha: "ne y".

33 3miHa po 5.4.2

[MyHkm (1), y npumMimuj 3amiHUMU rnocuraHHs " onB.
51.2(2) - (4)" Ha: "ouB. 5.1.2".

34 3miHa po 5.5.2

Y nyHkmi (2) 3amiHumu "EN 1993-1-5, 5.2.2" Ha:
"EN 1993-1-5, 4.4".

35 3miHn 0o 5.6

[MyHKm (2), y nidryHkmi b) 3amiHUmu " ae h - Bucota
nonepedHoro nepepisy B LboMy Micui " Ha: "Oe h -
BUCOTa MOMNepeqHOoro nepepisy".

Y nyHkmi (3) 3amiHUMU "3MiHIOETBCA B3OOBX MOro
JOBXUHU" Ha: "3MiHIOETLCS B3OOBX JOBKUHW."

[MyHKkm (6), mabruus 5.2, y 4-y psioky samiHumu ":"
Ha: "Ta".

36 3miHn 0o 6.2.1

Y nyHkmi (5) euryqumu crioeo "micuesoro” 3
gU3HayeHb KOMITOHEHIMI 8 Harpyeu, wo
gUKOpUCIMo8yrombCs1 y goopmyri (6.1).

Y nyHkmi (8) 3amiHumu "wWo Hanbinblue OO Kracy
2:" Ha: "knac 1 4m knac 2".

37 3viHa o 6.2.2.3

lMyHkm (2), y npumimu — 3amiHUmu
XONoAOrHYTUX TOHKOCTIHHUX €NeMeHTiB OvB." Ha:
Lllogo xornogorHyTMX eneMeHTiB avB.".

38 3miHa 0 6.2.2.5

"LU,OLI,O

Y nyskmi  (2) 3amiHumu  “XOriogHOrHyTuX
TOHKOCTIHHUX  npodiniB"  Ha:  "XOroaHOrHyTMX
npodanis".

39 3miHa po 6.2.3

Y myHkmi (4) saminumu "(EN 1993-1-8, 3.4.2(1)"
Ha: " (ame. EN 1993-1-8, 3.4.1(1))".

Y nynkmi (5) 3amiHumu " oyB. Takox EN 1993-1-8,
3.6.3" Ha: "gmB. Takox EN 1993-1-8, 3.10.3".

40 3miHa 10 6.2.5

lMyHkm (4), y npumimyi surydumu: "y Micusax
YTBOPEHHSA NSIAaCTUHHNX LUAPHIpiB".

41 3miHa 0o 6.2.6

[yHkm (3), y nionyHkmi ) eunyqumu "0,9(A - bty);"
ma dol0amu:

"~ Ona NPOKarHnX TaBpoBUX NEPEPI 3iB:

Paragraph "(11)", wunder Equation "(5.11)",
definition of "a ", change "the elastic critical buckling"

cr’

into: "the elastic critical buckling load".

Paragraph"(11)", "Note 1", add:
"In case of elastic globa calculation and plastic
cross-section check the linear formula

Ned Meq < 1 should be used".
Noira  MpiRd

32 M odification to 5.3.4

Paragraph "(3)", change "where e,d is' into:
"where g, is".

33 M odification to 5.4.2

Paragraph "(1)", "Note", change the reference "see
5.1.2(2) to (4)" into: "see 5.1.2".

34 M odification to 5.5.2

Paragraph "(2)", change "EN 1993-1-5, 5.2.2" into:
"EN 1993-1-5, 4.4".

35 M odifications 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 aong their length"
into: "vary along its length”.

Paragraph " (6)", "Table 5.2 (sheet 3 of 3)", 4th row,
replace":" with: "and".

36 M odifications to 6.2.1

Paragraph "(5)", delete the word "local" from the
definitions of the stress components used in Equation
n (6.1)"-

Paragraph "(8)", change "at least Class 2" into:
"Class 1 or Class 2".

37 M odification t0 6.2.2.3

Paragraph "(2)", "Note", change "For cold formed
thin gauge members see" into: "For cold formed
members see”.

38 M odification to 6.2.2.5

Paragraph "(2)", change "cold formed thin walled
sections" into: "cold formed sections”.

39 M odifications 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 adso EN 1993-1-8,
3.6.3" into: "see also EN 1993-1-8, 3.10.3".

40 M odification t0 6.2.5

Paragraph "(4)", "Note", delete: "in the region of
plastic hinges".

41 M odification t0 6.2.6

Paragraph "(3)", list entry "c)", delete" "0,9(A -
bt,);" and add:

"~ for rolled T-sections:



A, =A-Dbty +(ty +2r)%;

- N1 3BapHUX TaBPOBUX MeEPEpI 3iB:
_ tr \u

Av—t"",(h_—é—j .

42 3minn po 6.2.7

[lyHkm (2), Hwk ye gpopmyru (6.24) 3amiHUMU
"BHYTpiWWHE KpyyeHHs 3a CeH-BeHaHoM" Ha:
" po3paxyHKoBe 3HaHEHHS BHYTPILUHBOrO KPYTUSbHOMO
MOMeHTY 3a CeH-BeHaHoM".

lMyHkm (2), Hwx 4ye cbopmyru (6.24) 3amiHUMU
"BHYTPILULHE  KpyyeHHs npy  gedopmauil™  Ha:
"pO3paxyHKOBE 3Ha4YeHHA BHYTPILUHLOrO KPYyTHOrO
MOMEHTY Npu aedoopmalit”.

43 3miHa 10 6.2.9.1

[MyHkm (6), "Ans KpyroBuxX nepepisiB 3aMKHYTOro
npodino", ricrs psioka:

"a=2;=2"

0o0amu makuti psidoK :

" — — _ 1,7 "
My yrd = My zra = Mp g1 = 10"
44 3minn po 6.2.9.3

Y nywkmi (1)  3amiHumu  "rioKarnsHOro
MOB3LOBXHLOIO HarpyXeHHs" Ha: "MoB3OOBXHBLOro
Hanpy>XeHHs" .

Y nyHkmi (2) 3amiHumu "[10BMHHa BUKOHYBATuCs
HacTynHa ymoBa' Ha: "B SKOCTi anbTepHarMBHOroO
piLLeHHs woao ymosn B (1) MOXYTb 3aCTOCOBYBATUCH
TaKi CripoLLeHi ymoBu:".

45 3miHa 0o 6.3.2.3

llyHkm (2), y cbopmyri (6.58) 3samiHumu "ane
XLDmds 1" Ha"ane

VL aT . mod =

|
46 3miHa po 6.3.2.4
[MyHkm (1)B, npumimka 1B, y eusHa4yeHHI "Aeff’ W, c
3amiHUMU " nepepisie" Ha "nepepisy"”.
47 3minm po 6.3.4

Y nyHkmi (1) 3amiHUMU "OKpemi enemMeHTn, B TOMy
yYuchi CKraaeHoro nepepisy” Ha: "oKkpemi enemeHTu 3
MOHOCUMETPUYHUMM  MOMNEPEYHNMM  NEPEPi 3amu,
cKiaoeHumm abo".

Y nyHkmi (3) 3amiHUMU "NPYy>XHOrO KPUTUYHOMO
onopy" Ha: "enactuyHe KpUTUYHE HaBaHTaXKEHHS" .

52 3miHa po BB.1.3

[MyHkm (3)B 3amiHumu:

"Ona  rparyactux purenie i3 napanenbHUmMm
nosicaMu i B'a3sMK, OnA SKUX BiOHOLLEHHS [iameTpa
B'A3i OO AiameTpa nosicy abo BigHOLIEHHSA LUMPUH B
MeHlle Hix 0,6, HaBeneHy [OBXMHY L . enemeHTa

B'93e/ 3 MepepizoM  3aMKHyTOro npodinto  6e3
nigpisyBaHHA abo  CNMOLWEHHA  MOro  TOpLB,
NPUBaPEHUX NO MEPUMETPY OO0 MOSACIB i3 nepepi3om
3aMKHYTOro npodisnio, B 3ararbHOMy BUNaOKy MOXHa

JX}.T.mod <

A, =A-Dbty +(ty +2r)%;
- for welded T-sections:

_ tr \w
Av—t"",(h_—é—j M

42 M odificationsto 6.2.7

Paragraph "(2)", under Equation "(6.24)", change
"the internal St. Venant torsion" into: "the design value
of theinternal 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".

43 M odification to 6.2.9.1

Paragraph "(6)", "circular hollow sections", after
line:

"a=2,p=2",

add the following line:

"My yrd = Mn 2o = Mo k1 - nt7y".

44 M odifications t0 6.2.9.3

Paragraph "(1)", change "the local longitudina
stress” into: "the longitudinal stress".

Paragraph "(2)", change "The following criterion
should be met:" into: "As an alternative to the criterion
in (1) the following simplified criterion may be used:".

45 M odification t0 6.3.2.3
Paragraph "(2)", Equation "(6.58)", replace "but
XL Tmod < 1" with "but

1
i "
e
46 M odification t0 6.3.2.4
Paragraph "(1)B", "Note 1B", description of
”Aefﬁ W, ¢ » Change"areas’ into: "area".
47 M odifications 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".

52 M odification 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 8
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."



npunmarn 0,75L pgna BTparu  CTIMKOCTI SK Y
NSOWMHI, TaK | 3 MAOWMHU parky, SKLIO MeHLUe
3Ha4eHHs He ObrpyHTOBaHe BUMNPOOyBaHHAMM abo
po3paxyHKamu."

Ha:

HomxvHa pedopmalii BUrvHY L .. MOPOXHWUCTOrO
nepepisy B's3eBOro erneMeHTy 6e3 nigpisyBaHHS abo
NpaBKN JIMCTOBOrO MeETaly MOXe MNPUAMETUCL SIK
npasurio 0,75L sk y nrowuHi abo 3a mexamu

NOWMHU.  HWXKHI  JOBXUHW  dedopMalii MOXYTb
GasyBaTncst Ha BUNPOOYyBaHHSAX abo po3paxyHkax. Y

UbOMy BUNgoKy Adedopmauis He Moxe OyTtu
3veHLeHa."

53 3miHn po BB.2.1

Y nyrkmi (1)B 3amiHUmu "3a 4ONOMOr oo piBHSHHSA
(BB.2)" Ha: "BupakeHa dopmyrioto (BB.2)".

lMyrkm (1)B, y c¢bopmyra (BB.2) ma nid Hewo
3amiHUMuU 0ea pasu 3HadyeHHs "1 t" Ha: "l T”.

[MyHkm (1)B, nid gbopmyroro (BB.2), y eusHayeHHi
"S' 3amMiHUMU " WO NpUeaHYeTLCS OO0 Barkn y KOXHIN
xBuni" Ha: "Wo NpUEOHYETLCA OO0 Oarku y HWKHIN
YaCTUHI KOXHOI XBuri".

lyHkm (1)B, y npumimuyi 3amiHumu " PiBHSHHS
(BB.2)" Ha: "®opmyny (BB.2)".

54 3mina oo BB.3.1.1

lyHkm (1)B, y ¢popmyri (BB.5) ma nid Hewo
3amiHUMU Oea pa3u 3Ha4yeHHs "l," Ha: "l 1"

[MyHkm (1)B, rid ¢popmyroro (BB.5) samiHumu:

"C1 - KoeddiUjieHT, WO 3aneXuTb Bi HaBaHTaKEHHS

Ta yMOB OONMpaHHA KiHUiB, WO NpMUMaOTbCA 3a
niTeparypHUMmn preperamm”

Ha:

"C1 - KoedaUieHT, WO 3arneXnTb Bif HaBaHTaKEHHS

Ta KiHLUEBMX YMOB, SKi MOXXHa NpuMMaTn sK C1 = kC'2,
ne kC MOXKHa B35TW 3 Tabnmui 6.6".

55 3wmiHa po BB.3.1.2

Y nyHkmi (3)B 3amiHumu "oye. BB3.1.1" Ha: "ous.
BB.3.1.1".

56 3miHn poo BB.3.2.1
lMyrkm (1)B, y ¢popmyrd (BB.9) ma (BB.10)
saminumu "1," Ha: "l +".

Myrkm (1)B, mix "A" ma "W., " dodamu:

ply

"C; - KOediLiEHT, LLO 3anexXuUTb Bij HaBaHTKEHHS
Ta KiHLUEBMX YMOB, SIKi MOXXHa NpuMMaTn sK C1 = kC'2,
Je kC - MOXXHa BU3Ha4MTK 3a Tabrmueto 6.6".

[MyHkm (1)B, Hwx ye ghopmyru (BB.10), vy neperiky
8u3HayeHb 3amiHUMuU mpu pasu "l," Ha: "l ;".

57 3wmiHa oo BB.3.3.1

IyHkm (1)B, y pucyHky BB.4 samiHumu "B, 2 -1,0,
onke B, =-1,0" Ha: "B; < -1,0, omke B, =-1,0".

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."

53 M odifications 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 "It" into: ”IT".

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",
(BB.2)" into: "Formula (BB.2)".

54 M odifications to BB.3.1.1

Paragraph "(1)B", Equation "(BB.5)" and under the
equation, change two times "l," into: "I "

(18",

change "Equation

Paragraph
change:
"C, is a factor depending on the loading and end

conditions to be taken from literature"

under Equation "(BB.5)",

into:
"C, is a factor depending on the loading and end

conditions and may be teken as C; = kc'z, where k. is
to be taken from Table 6.6".

55 M odification to BB.3.1.2

Paragraph "(3)B", change "see BB3.1.1" into: "see
BB.3.1.1".

56 M odifications to BB.3.2.1

Paragraph "(1)B", Equations
"(BB.10)", change "I;" into: "I+".

Paragraph "(1)B", between definitions of "A" and

W, add:

"C, is a factor depending on the loading and end

"(BB.9)" and

conditions and may be taken as C, = kc'z, where kC is
to be taken from Table 6.6".

Paragraph "(1)B", under Equation"(BB.10)", list of
definitions, change three times "1 t" into: "l T".

57 M odifications to BB.3.3.1

Paragraph (1)B", Figure BB.4, change "; = -1,0
thus B, = -1,0" into: "B, < -1,0 thus B, = -1,0".



[yrHxkm (1)B, y chopmyri O "N, " saminumu "1, Paragraph "(1)B", formula for "N.¢", change "I"
Ha: "l ", into: "I ",

58 3mina oo BB.3.3.2 58 M odification to BB.3.3.2

[MyHkm (1)B, y pucyHky BB.5 saminumu loeo Hassy Paragraph "(1)B", "Figure BB.5", change the title
Ha: of the figure into:

"Pucyrok BB.5 - 3HaueHHa momeHTiB". "Figure BB.5 - Moment values'.



Koo YKH[: 91.080.10

Kmouogi cnoea: 6esreka, JOBrOBIYHICTb, FPaHUYHI CTaHW, Marepiany, MiLHICTb, HaOiHICTh, HECyYa 30aTHICTb,
MPOEKTYBaHHS, CTanesi KOHCTPYKLT, CTinKiCTb.





