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HAIIIOHAJIBHUHA BCTYII
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Part 1-8: Calculation of joints (€Bpokox 3: IlpoekTyBaHHS cTaneBuX KOHCTpyKIiid. Yactura 1-8:
ITpoexTyBaHHS 3’€/1HAHB).

EN 1993-1-8:2005 migrorosneno Texniuaum komitetom CEN/TC 250, cekperapiaTom sSIKOTO
kepye BSI.
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1993-1-8:2011 3: Design of steel structures — Part 1-8: Calculation of joints (€spokon 3:
[IpoexTyBanHs craneBux KOHCTpykuiii. Yactuna 1-8: IlpoexkTyBaHHS 3’€qHAaHb), BHKIJIAJCHA
YKPaTHCHKOIO MOBOIO.
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IHCTUTYT CTalleBUX KOHCTpYKLii iM. B.M. IllumaHoBCHKOTOY.
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- CJIOBa «1e MDKHAPOJHUN CTaHIApT» 3aMIHEHO Ha «IeH CTaHJapT»;

- CTPYKTYpHI eneMeHTH cTaHmaptry: «OOkmamuHKy», «llepenMoBy», «HamioHampHHIA BCTYI,
«Busznauenns moHATh» Ta «biOmiorpadgiudi maHi» oQOpMIIEHO 3TiAHO 3 BHMOTraMHU
HaIllOHAJIBHOT CTaHIapTU3aIil YKpainu;

- 3 «llepenmoBu no EN 1993-1-8» y neit «HamioHaqbHUNA BCTYI» B3ATE T€, 10 O€3MIOCEPEIHBO
CTOCYETBCS IIHOTO CTAHIAPTY;

- HallOHAJbHUH JTOBIIKOBUH J10/1aTOK HABEIEHO K HACTAHOBY JJISi KOPUCTYBAUiB.

[Tepenik namionanbaux crannaptiB Ykpainu (JACTY), inentnunux MC, nmocunanHs Ha 5K € B
EN 1993-1-8:2005.

Komnii MC, HenpuiHATHX SIK HaIliOHAIBHI CTaHIAApTH, HA sKi € mocwianHs B EN 1993-1-8:2005,
MoOkHa oTpuMatu B I'otoBHOMY (oHi HOpMaTUBHUX T0KyMeHTIB JAIT «YkpH/IHLI».
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Beryn

Ilett moxkyment EN 1993-1-8:2005 miaro-
toBineHuid TexHiunum komitetoM CEN/TC
250 «byniBenbHi €BpoOKOIM», CEKpeTapiar
sKOTO miaTpumyeThes BSI.

[{boMy €BporelickkoMy CcTaHAapTy Oyae Ha-
JaHWI CTaTyCc HAaIliIOHAIBHOTO 3 MYyOJiKaIli€elo
IICHTUYHOTO TeKCTy a0 CXBaJeHHSIM He
nizuime swucromaga 2007 poky 1 mpu
CKacyBaHHI KOH(IIKTYIOUMX HAI[lOHAIBHHUX
cTanaapTiB He mi3Hie 6epesnst 2010 poky.

VY BIAMOBIAHOCTI 3 BHYTPIIIHIMHA IOCTAaHOBAMH
CEN/CENELEC namionansHi opranu 3i cTaH-
JapTU3alii TaKuX KpaiH 3000B’s3aHi 3/1HCHH-
TH IMIJIEMEHTAIIF0 I[hOTr0 E€BPOMEHCHKOTO
crangapty: ABctpis, benbris, Bemuka Bpura-
Hisg, I'peuis, anis, Ipnanaisa, Ienanmis, Icna-
His, Iramis, JlrokcemOypr, Manbra, Higepnan-
mu, Himeuunna, Hopgeris, [lopryranis, ®in-
nsaais, @panmist, Yecbka Pecmybiika, 1Beii-
napis, [Beris.

Hanuii  €Bponelchbkuil cTaHIapT 3aMIHIOE
ENV 1993-1-1: 1992.

CEN/TC 250 € BignoBimagbHUM 3a BCi
BbyniBenbHi €Bpokoau.
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Foreword

This document EN 1993-1-8:2005 has been
prepared by Technical Committee CEN/TC
250 "Structural Eurocodes", the Secretariat for
which is held by BSI.

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

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

This  European  Standard
ENV 1993-1-1: 1992.

supersedes

CEN/TC 250 is responsible for all Structural
Eurocodes.
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HALIOHAINBbHUU CTAHOAPT YKPAIHU

€BPOKO/] 3: [TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIII
YACTHHA 1-8: PO3PAXVYHOK 3’€/IHAHb

EBPOKO/I 3: IPOEKTUPOBAHUNE CTAJIBHBIX KQHCTPYKHHfI
YACTbD 1-8: PACYHET COEAMHEHUU

EUROCODE 3: DESIGN OF STEEL STRUCTURES
PART 1-8: CALCULATION OF JOINTS

OcHoBu nnporpamu €Bpoxoay

Y 1975 poui Kowmicis €sponeiicbkoi Crisib-
HOTH BHpIIIWJIA PO3MOYATH MpOrpamy Iiil y
rany3i OyJqiBHUIITBA Ha MiJACTaBi CTaTTi 95
Horosopy.  Meroto  mporpamu  Oyio
YCYHEHHS  TEXHIYHUX  TMEpemIKoJ  JUIs
TOPTIBJ1 Ta Y3TOKEHHS TEXHIYHUX YMOB.

VY pamkax uiei nporpamu aiid Komicist B3suia
Ha ce0Oe IHILIaTUBY BCTAaHOBUTU CHUCTEMY
Y3TO/DKEHMX  TeXHIYHMX  HpaBWiI  JAJs
IpOEKTyBaHHS OyiBeNlb 1 CIOpyA, SKI Ha
nepn crafii MaJu CIIyTYBaTu
QIBTEPHATHBOI0 YMHHAM  HalllOHATEHUM
[paBUJIaM JiepKaB-wIEHIB, a 3PEIITOI0 Mallid
3aMIHUTH iX.

Yoponosxk msTHanuaTH pokiB Kowicis 3a
nonoMororo PoGoyoro Komitery, 10 CKIamgy
SKOTO  BXOJWJIM TIPEICTAaBHUKH  JIepKaB-
YJIeHIB, BeJla po3poOKy mporpamu €BpOKOIiB,
dKa Tpu3Beraa A0 MyOJiKamii KOMIUIEKTY
HEepIIOro MOKOJiHHA €BPONEUCHKUX KOIIB Y
80-x pokax.

VY 1989 poui Kowmicist ta aepxxasu-unenn EU
(EBpomneiicrkoi CrinbHoTH) Ta EFTA (€Bpo-
nieficekoi Acorriarii Binenoi Toprismii) Ha oc-

YuuHuii Big

Background of the Eurocode
programme

In 1975, the Commission of the European
Community decided on an action programme
in the field of construction, based on article
95 of the Treaty. The objective of the
programme was the elimination of technical
obstacles to trade and the harmonisation of
technical specifications.

Within  this action programme, the
Commission took the initiative to establish a
set of harmonised technical rules for the
design of construction works which, in a first
stage, would serve as an alternative to the
national rules in force in the Member States
and, ultimately, would replace them.

For fifteen years, the Commission, with the
help of a Steering Committee with Represen-
tatives of Member States, conducted the
development of the Eurocodes programme,
which led to the first generation of European
codes in the 1980s.

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement’ between the
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HOBi yrogm' Mk Kowmicieto Ta CEN
(€BpomelicbKUM KOMITETOM 31 CTaHIapTH-
3amii) BUPIMIMIM TIEpedaTH IMiJArOTOBKY Ta
nyonikamiro €Bpokonie CEN 3a mpomomororo
cepii MaHJaTiB, 0 B pe3yJbTaTi Hagayio O
€BpokoamM y MailOyTHROMY crTaTycy €Bpo-
neiicekoro cranmapty (EN). Ile mnoB’szye
€Bpokoau 3 nonoxxeHHsMu Jlupextus Paay i
Pimens Kowmicii momo €Bponeichbkux CTaH-
naptiB (tooto dupextuBu Pagu 89/106/EEC
mogo OyaiBenbHuX BHpoOiB — CPD — Ta
HupextuB Pagu 93/37/EEC, 92/50/EEC Ta
89/440/EEC BiIHOCHO CYCHUIBHHX pPOOIT Ta
nociyr 1 exBiBalieHTHUX JupekTuB EFTA,
3all0YaTKOBAHUX 3  METOK  JIOIIOMOITH
3aCHYBaHHIO BHYTPIIIHBOTO PUHKY).

CrpykTypHa mporpama €BpPOKOJIB BKIIOYAE
CTaHJApPTH, Kl B OCHOBHOMY CKJIaJIalOThCS 3
JeK1TBKOX YaCTHH:

EN 1990 €Bpokoa: OcHOBH IpPOEKTyBaHHS
KOHCTPYKIIIN

EN 1991 €Bpokon 1: HaBanTaxkeHHsT Ha
KOHCTPYKIIii

EN 1992 €Bpokon 2: IIpoekryBaHHs
OETOHHUX KOHCTPYKLIN

EN 1993 €Bpokon 3: IIpoektyBaHHs
CTaJIeBUX KOHCTPYKIIIN

EN 1994 €Bpokon 4: IlpoexkTtyBaHHA
CTaJIe3a11300€ TOHHUX KOHCTPYKIIIH

EN 1995 €Bpokon 5: IlpoekrtyBaHHA
JIepeB’ STHUX KOHCTPYKIIii

EN 1996 €Bpokon 6: IlpoexkTtyBaHHA
KOHCTPYKIIIH Kam’sTHOT KJTaJIK1
EN 1997 €Bpokon 7:
MIPOEKTYBaHHS

EN 1998 €spokon 8: IIpoekTyBaHHS KOHCT-
PYKLiH Ipu ceiicCMIYHOMY HaBaHTa)XEeHHI

EN 1999 €Bpokon 9: IlpoexkrtyBaHHA
AIIOMIHIEBUX KOHCTPYKIIIH.

T'eorexuiyne

Cranmaptu €BpPOKOIB BH3HAIOTH BIJIIOBI-
JMANBbHICTh PETYISATOPHUX OpPraHiB JeprKaB-
YWIEHIB Ta 3aXHUIIAIOTh iX MpaBO Ha MpHU3HA-
YeHHsSI BEJMYMH, SIKI TIOB’s3aHI 3 perylo-
BaHHSM IHUTaHb O€3MEKH Ha HaI[lOHATHHOMY
piBHI TaM, Jie BOHU BiIPi3HAIOTHCS.
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Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to the CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN).
This links de facto the Eurocodes with the
provisions of all the Council’s Directives
and/or Commission’s Decisions dealing with
European standards (e.g. the Council
Directive 89/106/EEC on construction
products — CPD — and Council Directives
93/37/EEC, 92/50/EEC and 89/440/EEC on
public works and services and equivalent
EFTA Directives initiated in pursuit of
setting up the internal market).

The Structural Eurocode programme compri-
ses the following standards generally consis-
ting of a number of Parts:

EN 1990 Eurocode 0: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures
for earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures.

Eurocode standards recognise the responsi-
bility of regulatory authorities in each
Member State and have safeguarded their
right to determine values related to regula-
tory safety matters at national level where
these continue to vary from State to State.

Vroma mix Komiciero €Bponeiicbkoi CHijbHOTH Ta
€BporneiickkuM KomiTeToM 3i crangapruzanii (CEN)
mo0 poOoTH Hajg €BpPOKOJAMH JUIS TPOSKTYBaHHS
Oynieens i cnopyn (BC/CEN/03/89).

tAgreement 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).



CraTyc Ta rajy3b 3aCTOCyBaHHA
€Bpokoain

Hepxau-unenu EU ta EFTA BusnatoTs, 110
€BPOKOJIM MiIOTh SIK €TAJIOHHI JIOKYMEHTH
JUTSL TAKUX LIJIEH:

— 49K 3aci0 [JoBemeHHS BIAIIOBIAHOCTI
OyniBenb 1 CHOOpYA OCHOBHHM BHMOTaM
HupextuBu Pamu  89/106/EEC, 30kpema
ocHOBHI BHMO31 Nel — MexaHiuna
CTIfiKICTh Ta CTaOUIBHICTE — 1 OCHOBHIH
BuUMO31 Ne 2 — [Toxxexxna Oe3Ieka;

— SIK OCHOBA JUISI YKJIQJIaHHS KOHTPAKTIB IS
OyiBeNb 1 CIOPYJ Ta TOB’SI3aHUX 3 HUMH
IH)KEHEPHHUX MTOCITYT;

— SIK OCHOBa JIJISl CKJIQJaHHS Y3TOKEHHX
TEeXHIYHUX Ccrenudikamii s OyniBeIbHUX
BupoOiB (ENs Tta ETAs).

€BpOKOAM, OCKUIBKM BOHH 0O€3MOCEpeaHbO
BITHOCSITBCS 10 OyIiBENbHUX CIIOPY/, MAIOTh
MPSIMHI 3B’ 30K 13 TIIYMa4yHUMH JOKYMEHTA-
M2 posainy 12 CPD, He3Baxkatoum Ta Te, 1110
BOHHM MAalOTh Pi3HY MPUPOY 3 TAPMOHI30Ba-
HUMH CTAaHAApPTaMH Ha BuUpoOn®. Takum um-
HOM, TEXHIYHI ACIIEKTH, SIKI BUILIMBAIOTH 3
€BpoKoiB as OyAiBenb 1 CIOPY[, MOBUHHI
B NOBHIM Mipi OyTH po3riasiHyTuMu TexHiu-
Humu komiteramu CEN Tta/um pobounmu
rpynamu  EOTA, a1 po3po0uisioTh
CTaHJApTH Ha Oy/iBeJIbHI BUPOOH, 3 MO3ULIIH
JIOCSITHEHHSI TIOBHOT CYMICHOCTI TEXHIYHUX
cneundikaniit 3 €EBpokoaaMu.
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Status and field of application of
Eurocodes

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

— 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 Ne 1 — Mechanical resistance
and stability — and Essential Requirement
Ne 2 — Safety in case of fire;

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

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

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Docu-
ments? referred to in Article 12 of the CPD,
although they are of a different nature from
harmonised product standards®. Therefore,
technical aspects arising from the Eurocodes
work need to be adequately considered by
CEN Technical Committees and/or EOTA
Working Groups working on product stan-
dards with a view to achieving a full compa-
tibility of these technical specifications with
the Eurocodes.

2Bignosiguo mo cr. 3.3 gokymenta CPD ocHoBHi
Bumorn (ER) orpumatorh KoHKpeTHY ¢GopMy Yy
TIYyMauyHUX JOKYMEHTax ]IS CTBOPEHHS HEOOXiTHHX
3B’S3KIB MK OCHOBHMMH BHMOTaMH Ta MaHIaTaMu
Jutst rapmonizoBanux EN ta ETAG/ETA.

3Bimnosigno g0 cr. 12 CPD TIyMadHi JOKYMEHTH
MaroTh:

a) HAJaTH KOHKPETHOI (POPMHU OCHOBHUM BHMOTaM,
Y3rOAMBINM TEPMIHOJIOTIFO 1 TEXHIYHI 3acamd 1
BKAa3aBIIU KJ1acu a0o0 piBHI sl KO)KHOI BUMOTH, JIe TIe
HEOOXIIHO;

b) BkazaTm MeTOAW BCTAHOBJEHHS CIiBBiIHOIICHHS
MDK IIMMH KJIacaMH a0o0 PIiBHAMH BHMOT i3 TEeXHId-
HUMHM BHMOTAMH, HAIPHUKJIAI, METOIH PO3PAXYHKY i
MepeBipKY, TEXHIYHI IpaBUIIa IPOCKTYBaHHA 1 T. iH.;
C) CHOyryBaTH PEKOMEHJAINEID Il BCTAHOBICHHS
Y3rO/DKCHUX CTaHIAPTIB 1 HACTAHOB sl €BpOICHich-
KOTO TEXHIYHOTO YXBaJICHHS.

€Bpokoau (DaKTHYHO BINIrpaloTh IMOMIOHY pONb Yy
coepi ER 1 i gactuni ER 2.

2According to Art. 3.3 of the CPD, the essential
requirements (ERs) shall be given concrete form in
interpretative documents for the creation of the
necessary links between the essential requirements
and the mandates for harmonised ENs and
ETAGS/ETAS.

3According to Art. 12 of the CPD the interpretative
documents shall :

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

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

c) serve as a reference for the establishment of
harmonised standards and guidelines for European
technical approvals.

The Eurocodes, de facto, play a similar role in the
field of the ER 1 and a part of ER 2.



Crangmaptu  €BpOKOZIB  PETJIaMEHTYIOTh
3aranbHi  TMpaBuja  TMPOCKTYBAHHS  JUIA
MPAKTUYHOTO BHUKOPUCTAHHS BCIX KOHCT-
PYKLIH Ta iX KOMIIOHEHTIB K TPaJAULIIHHOTO,
TaK 1 IHHOBAIlIMHOTO XapakTepy. YHIKalbHI
dopmMu KOHCTPYKIii a0 yMOBH IPOEKTY-
BaHHS CIICLIAJIbHO HE OXOIUIIOIOTHCS, 1 B
TaKUX BHUIAJKaX MPOEKTYBAJIbHUKY NOTpiOeH
JIOJATKOBUM €KCIIEPTHUM PO3TJIS/IL.

HanionaabHi cTangapTu,
10 BIPOBAIKYIOTH €BpoKoan

HarmionanpHi cTaHAapTH, 110 BIPOBAKYIOThH
€BpOKOIM, 3aBXKAW BKIIOYAIOTH IOBHHMA
TeKCT €BPOKOAY (BKJIIOYAOYU BCl JOJIATKH),
Buganuii CEN, sikomy MOXyTh nepeayBaTu
Hanionanenuii TuTynpHuit nuct ta Hario-
HaJIbHA TIEPEIMOBA, a TAKOXK MOXYTh CYIPO-
BO/KyBaTHCs HallioHaIbHUM JTOJIaTKOM.

HamionasibHUM /1071aTOK MOXKE BKJIFOYATH
iH(pOpMaIliI0 BIIHOCHO THUX HapaMeTpiB, sKi
3aJIMIIWINCS BIAKPUTHMU B €BpOKOJAX IS
HAI[lOHAIBHOTO BHOOpPY, BiZOMiI SK HaIlio-
HQJIBHO  BHM3HAa4YeHI  HapaMeTpu Ul
BUKOPUCTAHHS TIPH IPOCKTYBaHHI OyiBelhb
Ta 1H)KEHEPHUX CIOpY[, 110 Oy1yTh 3BeleH1
y 3alliKaBJeH1i KpaiHi, a came:

— 3HAYEHHS  YaCTKOBHX  KOE(]II[i€HTIB
HajlHOCTI Ta/abo Kiacuikalio BHIIAJKIB,
JUId SIKUX €BPOKOJ| periaMeHTye BHUKOPHC-
TaHHS aJbTEPHATHUB;

— 3HAYEHHs, 5Kl CJI1JI BUKOPUCTOBYBATH TaM,
nie B €BpOKO/I1 HaBEJICHO TIJIbKU CUMBOJT;

— cnenudiyHi AaHi KpaiHu (reorpadivi,
KJIIMaTH4HI TOIIO), HAIPUKJIAJ, KapTa BITpY;
— KOHKPETHI METOAMKU JII TUX BHUIIAJIKIB,
KOJIn €BpPOKOJ PErJIaMEHTYe BUKOPUCTAHHS
QIbTEPHATHB.

BoHu MOXYTh TaK0X MiCTUTH:

— pexkoMeHpalii moa0 3aCTOCYBaHHS JIOBiM-
KOBHX JIOJaTKIB;

— TOCHWIJIaHHS Ha JOJATKOBY iHQopMmarliio,
sKa He CYIEepPEeYUTh HOPMATUBHUM BHMOTaM i
JoTIOMarae mpu KOPUCTYBaHHI €BPOKOIAMHU.
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The Eurocode standards provide common
structural design rules for everyday use for
the design of whole structures and
component products of both a traditional and
an innovative nature. Unusual forms of
construction or design conditions are not
specifically covered and additional expert
consideration will be required by the
designer in such cases.

National Standards implementing
Eurocodes

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

The National Annex may only contain
information on those parameters which are
left open in the Eurocode for national 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 for partial factors and/or classes
where alternatives are given in the Eurocode,

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

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

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

It may also contain

— decisions on the use of informative
annexes, and

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



3B’s13kH Mik €BpokogamMu
TA TAPMOHI30BAHMMH TeXHIYHUMH
cnenudikanisvu (ENs ta ETASs)
JJIsi BUPOOIB

HeoOximHa y3rokeHicTb MiXK TapMOHI30-
BaHMMH TEXHIYHUMH CHEIUIKAIIMHA IS
OyaiBenbHUX BUPOOIB Ta TEXHIYHUMHU MIPABU-
JaMu JU1s Oy/iBeNb 1 CIIOpy/l Ta Oy 1iBEIbHUX
pobit. Kpim Toro, y moBHi#l indopmariii, sika
cynpoBoukye CE mMapkyBaHHs OyliBEIbHUX
BUPOOIB 1 Mae BITHOMICHHS 0 €BPOKOJIB,
Mae OyTH YiTKO 3a3HA4Y€HO, K1 HAI[lOHAIBHO
BU3HAYEHI TapaMeTpH OyJIH B3STi 10 yBaru.

JMonarkosa indopmaiis
moao EN 1993-1-8

B EN 1993-1-8 wHanani BKa3iBKA 3
NPOEKTYBaHHS CTAJIEBUX KOHCTPYKINH Ta
po3paxyHKy 3’€JHaHb IpU MPOSKTYBaHHI
OyniBenb Ta IHKEHEPHHUX CHOPY/I.

EN 1993-1-8 mnpusHaueHwWil 1Jii BUKOPHC-
TaHHS 3aMOBHUKAMH, IMPOEKTYBaJIbHUKaAMHU,
TIPS AHUKAMHU 1 BIATOBIAHUMU JIep>KaBHUMU
OpTraHaMHu.

EN 1993-1-8 npuznauenuii 1y1si BUKOPHCTaHHS
3 EN 1990, immmmvu yvactmHamu EN 1991 i
EN 1992-1999 nns mpoekTyBaHHS KOHCT-

PYKIIii.

HanionaabHui 100aTOK
mo EN 1993-1-8

VY 1pomy cTaHmapTi HaBeACH! albTepHATHUBHI
METOJY, OIIHKKM 1 peKOMeHJamii 3
IPUMITKaMH, SIKI BKa3ylOTb, /€ HEOOXI1JTHO
3poOuTH HauioHambHI BUOip. Takum 4uHOM,
HalllOHAJTBLHUN CTAHIAPT, SKUH IMIIIEMEHTYE
EN 1993-1-8, mosunen matu HarioHansHuit
JOJaTOK, JIO  SIKOTO  BKIIOYEHO  YCi
HalllOHAIBHO BU3HAYEHI MapaMeTpu, sKi
BUKOPUCTOBYIOTbCS ~ TIPH  MPOEKTYBaHHI
CTaJIeBUX  KOHCTPYKIiM, 1mo  OyayTb
noOyioBaH1 y BIIMOBIAHIN KpaiHi.
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Links between Eurocodes
and harmonised technical
specifications (ENs and ETAS)
for products

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

Additional information specific
for EN 1993-1-8

EN 1993-1-8 gives pointing from planning
of steel constructions and design of joints of
shells at planning of buildings and civil
engineering works for wind.

EN 1993-1-8 is intended for the use by
clients, designers, contractors and relevant
authorities.

EN 1993-1-8 is intended to be used with
EN 1990, the other Parts of EN 1991 and
EN 1992-1999 for the design of structures.

National annex
for EN 1993-1-8

This standard gives alternative procedures,
values and recommendations with notes
indicating where

national choices may have to be made.
Therefore the National Standard
implementing EN 1993-1-8

should have a National Annex containing all
Nationally Determined Parameters to be
used for the design of steel structures to be
constructed in the relevant country.
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Hamionanpuuii  BHOIp  TO3BOJCHO IS National choice is allowed in EN 1993-1-8
EN 1993-1-8 3a qonmomororo: through:

-22(2) -22(2)

—1.2.6 (I'pymna 6: 3akienku) —1.2.6 (Group 6: through)

-3.1.1(3) -3.1.1(3)

-34.2(1) -34.2()

-5.21(2) -5.2.1(2)

-6.2.7.2(9) -6.2.7.2(9)



1 3AT'AJIBHI ITOJIOKEHHSA
1.1 TAJY3b3ACTOCYBAHHA

Q) YV uit vactuai EN 1993 wnaseneni
METOJIM PO3PAXYHKY 3’€HaHb, 110 MiANal0Th-
Csl MIEPEBAKHO CTaTUYHOMY HABAaHTAXEHHIO, 3
BUKOPUCTAHHSIM cTajeid Mapok S235, S275,
S355 ta S460.

1.2 HOPMATUBHI NOCUJIAHHSA

Ileit €Bponeicbkuii  cTaHIAPT  MICTUTH
JaTOBaHI Ta HEJATOBaHI TIOCWJIAHHS Ha
MOJIOXKEHHS 3 1HmMX myoumikamid. i Hopma-
TUBHI TIOCHJIAaHHS HAaBENEHI Yy BiJIMOBIIHUX
MICHSAX TEKCTy, a myOmikauii po3rarioBaHi
Hk4de. s 1aToBaHUX TOCHIIAHB OB
MompaBku abo meperisg OyIb-sKUX 3 IHX
myOTiKaIii  3aCTOCOBYIOTh JIO I[LOTO €BPO-
MEHCHhKOr0 HOPMATHUBHOTO JIOKYMEHTA TiTbKU
Py BHECEHHI B HBOrO IMONpaBok. Jlis
HEJaTOBaHUX oCUIaHb 3aCTOCOBYIOTh
OCTaHHE BUAAHHS myOrikamii, Ha sKy
MOCHUJIAIOTHCSA (BKIIOYHO 3 MOMPAaBKaMHu).

1.2.1 Cranaaptu, Ha SIKi MOCHJIAIOTHC,
rpyna 1: 3paproBaJjibHi KOHCTPYKUilHI cTaJIi

EN 10025-1:2004 BupoOu 3 rapsiueKkaTaHHX
KOHCTPYKLIMHUX cTayieil. 3aranbHi TEXHIYHI
YMOBH TIOCTaYaHHS

EN 10025-2:2004 BupoOu 3 rapsuekaTaHUX
KOHCTPYKIIHHUX cTajedl. TexHiuHi yMOBH
[IOCTAYaHHS HEJIETOBAaHMX KOHCTPYKLIHHUX
CTaJIen

EN 10025-3:2004 BupoOu 3 rapsuekaTaHUX
KOHCTPYKIIHHUX cTajedl. TexHiuHi yMOBH
MOCTa4aHHS HOPMaJli30BaHUX KaTaHUX 3Bapro-
BaJIbHUX JpIOHO3EPHUCTUX KOHCTPYKIIMHUX
CTaJIeH

EN 10025-4:2004 BupoOu 3 rapsuexaTaHUX
KOHCTPYKIIWHUX cTajeil. TexHiuHi yMOBH
MOCTAYaHHS  TEPMOMEXaHIYHUX  KaTaHUX
3BapIOBAIIbHUX JAPIOHO3EPHUCTUX KOHCTPYK-
MIAHUX cTallei

EN 10025-5:2004 BupoOu 3 rapsuekaTaHUX
KOHCTPYKIIMHUX cTajeil. TexHiuHi yMOBH
MOCTAa4aHHS KOHCTPYKLIWHUX CTajed IiJBu-
LIEHOI CTIHKOCTI 10 aTMOC(EPHOT KOpOo3ii
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1 GENERAL

11  SCOPE

(1) This part of EN 1993 gives design
methods for the design of joints subject to
predominantly static loading using steel grades
S235, S275, S355 and S460.

1.2 NORMATIVE REFERENCES

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

1.2.1 Reference Standards, Group 1:
Weldable structural steels

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

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

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

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

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



EN 10025-6:2004 Bupobu 3 rapsuekaTaHUX
KOHCTPYKIIWHUX cTajei. TexHiuHi yMOBH
MocTavyaHHs JMCTOBOTO MIPOKATy 3
BHCOKOMIITHMX  CTajJei, 3arapToBaHuX 13
HACTYITHUM BiJITyCKOM

1.2.2 Cranaaptu, Ha sKi NOCWIAKTHCS,
rpyna 2: Jlomycku, po3mMipu Ta TexXHiuyHi
YMOBH NMOCTABKH

EN 10025-6:2004 JIucToBuii mpoKaT 3 rapsde-
KaTa”Hol CTajli TOBIIMHOK 3 MM Ta OljIbIlIe.
Jlonycku 1110710 po3MipiB, GOpMH Ta Macu

EN 10034:1993 JIBoTaBpu 3 KOHCTPYKLIHHOL
ctaini. Jlomycku 1mono popmu Ta po3mipin

EN 10051:1991 HenepepBHo rapsiuekaTaHuid
0€3 TOKPUTTS JIMCTOBUH MpPOKAT Ta CMYTH 3
HEJIeTOBaHMX Ta JIETOBaHUX cTanel. [lomycku
1010 po3MipiB Ta popMu

EN 10055:1995 TaBpu craneBi rapsuexaTasi
PIBHOTIOJIMYHI 3 3a0KPYIJICHUM CIIOJYYSHHSIM
MOJIIb 31 CTIHKOK Ta  33a0KPYIJICHOIO
KPOMKOIO TMOJHIF — PO3MIpH Ta JOMYCKH
moa0 GopMH Ta po3MipiB

EN 10056-1:1995 Kyruku piBHOMOIWYHI Ta
HEpIBHOMOJIMYHI 3 KOHCTPYKLIHHOI cTaii.
Yacruna 1: Po3mipu

EN 10056-2:1993 KyTtuku piBHOMOJIMYHI Ta
HEpIBHOIMOJIMYHI 3 KOHCTPYKLIHHOT cTani. Yac-
TiHa 2. Jlonycku 10710 GopMH Ta po3MipiB

EN 10164:1993 CraneBi  BupoOu 3
MOKpaleHuMu JaedopmaliftHiMHu BJIACTUBOC-
TAMH B HaOpsSMKY, NEpHEHIUKYISIPHOMY [0
noBepxHi BUpoOy. TexHIYH1 yMOBU MOCTaBKU

1.2.3 CraugapTi, Ha sKi NOCHJIAKTHCS,
rpyna 3: KoHcTpyKTHBHI 3aMKHYTi npogii

EN 10164:1993 XonoanocopmoBaHi 3BapHi
KOHCTPYKIIHHI 3aMKHYTI npodii 3
HEJIETOBAaHUX Ta JpiOHO3EpHUCTUX CTaJel.
YactuHa 1: TexHiuHI yMOBU TOCTaBKU

EN  10219-2:1997  XonoaHocdopmoBaHi
3BapHI KOHCTPYKLIWHI 3aMKHYTI mpodiai 3
HEJIETOBAaHUX Ta JpiOHO3EpHUCTUX CTaJeH.
Yactuna  2:  Jlomyckuw, po3mipu  Ta
XapaKTepUCTUKH Mepepi3iB

EN H b 1993-1-8:2011

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

1.2.2 Reference Standards, Group 2:
Tolerances, dimensions and technical
delivery conditions

EN 10029:1991 Hot rolled steel plates 3 mm
thick or above — Tolerances on dimensions,
shape and mass

EN 10034:1993 Structural steel |- and H-
sections — Tolerances on shape and
dimensions

EN 10051:1991 Continuously hot-rolled
uncoated plate, sheet and strip of non-alloy
and alloy steels — Tolerances on dimensions
and shape

EN 10055:1995 Hot rolled steel equal flange
tees with radiused root and toes — Dimensions
and tolerances on shape and dimensions

EN 10056-1:1995 Structural steel equal and
unequal leg angles — Part 1: Dimensions

EN 10056-2:1993 Structural steel equal and
unequal leg angles — Part 2: Tolerances on
shape and dimensions

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

1.2.3 Reference Standards, Group 3:
Structural hollow sections

EN 10219-1:1997 Cold formed welded
structural hollow sections of non-alloy and
fine grain steels — Partl: Technical delivery
requirements

EN 10219-2:1997 Cold formed welded
structural hollow sections of non-alloy and
fine grain steels — Part 2: Tolerances,
dimensions and sectional properties



EN 10210-1:1994 TapsiuecopmoBaHi KOHCT-
PYKLIKHI 3aMKHYTI Mpo(ijii 3 HEIEeroBaHUX Ta
JIpIOHO3EPHUCTHX KOHCTPYKLIMHUX CTaJeH.
Yacrtuna 1: TexHiYHI yMOBU OCTaBKU

EN 10210-2:1997 TapsiuecopmoBaHi KOHCT-
PYKLIKHI 3aMKHYTI po(ii 3 HEJIErOBaHUX Ta
IpiIOHO3EPHUCTHX KOHCTPYKIIMHUX CTaJICH.
Yactuna 2: Jlomycku, po3Mmipu Ta XapakTe-
PHUCTHKH TIEpepi3iB

124 Cranagaptu, Ha SIKi MOCHJIAIOTHCH,
rpyna 4: boJuru, raiiku ta maiou

EN 14399-1:2002 BucokoMmilnHi KOHCTPYK-
1iifHI  OONTOBI 3’€IHAHHA 3 TMOINEPEAHIM
HanpyxeHHsM. YactuHa 1: 3araapHi BUMOTH

EN 14399-2:2002 BucokoMiliHi KOHCTPYK-
miiHi  OonToBI  3’€AHAHHSA 3 TOMEPEAHIM
HanpyxkeHHsM. Yactuna 2: BumnpoOyBanHS
MPUIATHOCTI ISl IOTIEPEAHBOTO HAMIPYKESHHS

EN 14399-3:2002 BucokominHi KOHCTPYK-
1miifHI  OONTOBI 3’€IHAHHA 3 TMOINEPEAHIM
HanpyxeHHsM. Yactuna 3. Cucrema HR.
[lIecturpanHi 60ATOBI Ta raiKOB1 KOMILJIEKTH

EN 14399-4:2002 BucokoMiliHi KOHCTPYK-
iiH1  OONTOBI 3’€IHaHHA 3 TMOMEPEAHIM
HanpyxeHHsM. Yactuna 4: Cucrema HV.
[llecturpanHi 601TOBI Ta ralKOB1 KOMILJIEKTH

EN 14399-5:2002 BucokoMmilHi KOHCTPYK-
iH1  OONTOBI 3’€HaHHA 3 TMOMEPEAHIM
HanpykeHHsIM. Yactuna 5: [1nocki maiou st
cuctemun HR

EN 14399-6:2002 BwucokoMmilHi KOHCTPYK-
iHI OONTOBI 3’€IHAaHHSA 3 TMOMEPeIHIM
HaBaHTa)keHHsM. Yactuna 6: Ilnocki mraiiou 3
¢ackoro aisa cuctem HR ta HV

EN I1SO 898-1:1999 MexaniuHi BJIaCTUBOCTI
KpIMWIBHUX  JleTalled 3  BYIJIELEBOI Ta
neroBaHoi cram. Yactuna 1: bontu, rBUHTH Ta
mrudtu (ISO 898-1:1999)

EN 20898-2:1993 MexaHniuHi BIaCTHUBOCTI
KpIMWIBHUX JeTaliell 3 BYIJeneBoi Ta Jero-
Banoi ctaim. Yactuna 2: ['aliku BHCOKOMIIIHI.
Pi3b 3 Benukum kpokom (ISO 898-2:1992)
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EN 10210-1:1994 Hot finished structural
hollow sections of non-alloy and fine grain
structural steels — Part 1: Technical delivery
requirements

EN 10210-2:1997 Hot finished structural
hollow sections of non-alloy and fine grain
structural steels — Part 2: Tolerances,
dimensions and sectional properties

1.2.4 Reference Standards, Group 4:
Bolts, nuts and washers

EN 14399-1:2002 High strength structural
bolting for preloading — Part 1. General
Requirements

EN 14399-2:2002 High strength structural
bolting for preloading — Part 2: Suitability Test
for preloading

EN 14399-3:2002 High strength structural
bolting for preloading — Part 3: System HR -
Hexagon bolt and nut assemblies

EN 14399-4:2002 High strength structural
bolting for preloading — Part 4: System HV -
Hexagon bolt and nut assemblies

EN 14399-5:2002 High strength structural
bolting for preloading — Part 5: Plain washers
for system HR

EN 14399-6:2002 High strength structural
bolting for preloading — Part 6: Plain
chamfered washers for systems HR and HV

EN ISO 898-1:1999 Mechanical properties
of fasteners made of carbon steel and alloy
steel — Part 1: Bolts, screws and studs
(1SO 898-1:1999)

EN 20898-2:1993 Mechanical properties of
fasteners — Part 2: Nuts with special proof load
values — Coarse thread (1SO 898-2:1992)



EN ISO 2320:1997 CraneBi mecTurpanti
KOHTpraiiku. MexaHi4HI Ta eKCIUTyaTalliiHi
Bumoru (ISO 2320:1997)

EN ISO 4014:2000 bonTu 3 mecTUrpaHHOIO
rojioBkor. Bupobu kmnaciB touHocti A ta B
(1ISO 4014:1999)

EN ISO 4016:2000 bontu 3 mecTUrpaHHOIO
rojloBkorw. Bupobu copry Tounocti C
(1SO 4016:1999)

EN ISO 4017:2000 I'BuHTH 3 LIECTUTPaHHOIO
rojioBkor. Bupobu kmnaciB touHocti A ta B
(1ISO 4017:1999)

EN ISO 4018:2000 I'BuHTH 3 HIECTUTPAHHOIO
rojoBkor. Bwupodbu copty TouHocti C
(1SO 4018:1999)

EN ISO 4032:2000 IIlecturpaHHi raukw,
tun 1. Bupobu coprie A Ta B
(1SO 4032:1999)

EN ISO 4033:2000 IIlecturpaHHi Traukw,
tun 2. Bupobu xmaciB tounHocti A Ta B
(1SO 4033:1999)

EN ISO 4034:2000 Illecturpanni raiku.
Bupo6u copty Tounocti C (1SO 4034:1999)

EN ISO 7040:1997 IllecTurpanHi KOHTpraiku
(3 HeMeTaneBow BCTaBKO), Tl 1. BupoOu
KjiaciB MirnHocti 5, 8 Ta 10

EN ISO 7042:1997 IlecturpanHi CyIIbHO
MeTasieBl KOHTpraiiku, tun 2. Bupobu kiacis
MinHocTi 5, 8, 10 Ta 12

EN ISO 7719:1997 llecturpanHi KOHTpraiiku
CyuinbHO MeTasieBi, Tun 1. BupoOu kinacis
mimHocti 5, 8 Ta 10

ISO 286-2:1988 Cucrema mgomyckiB Ta
nocagok [SO. Tabnuii craHgapTHUX KiIaciB
TOYHOCTI Ta TPAaHUYHUX BIAXWICHb ISt
OTBOpIB Ta BaJIiB

ISO 1891:1979 bontu, IBUHTH, TaliKH Ta
KOMIUIEKTYytoul. TepMmiHOJOriE Ta HOMEHK-
narypa. Bunanus TppoMa MoBaMH

EN ISO 7089:2000 Ilmocki mraitou. Homi-
HajbpHa cepis. Bupobu kimacy A

EN H b 1993-1-8:2011

EN ISO 2320:1997 Prevailing torque type
steel hexagon nuts — Mechanical and
performance requirements (ISO 2320:1997)

EN ISO 4014:2000 Hexagon head bolts
Product grades A and B (ISO 4014:1999)

EN ISO 4016:2000 Hexagon head bolts
Product grade C (ISO 4016:1999)

EN ISO 4017:2000 Hexagon head screws —
Product grades A and B (ISO 4017:1999)

EN ISO 4018:2000 Hexagon head screws
Product grade C (ISO 4018:1999)

EN ISO 4032:2000 Hexagon nuts, style 1 —
Product grades A and B (ISO 4032:1999)

EN ISO 4033:2000 Hexagon nuts, style 2 —
Product grades A and B (ISO 4033:1999)

EN ISO 4034:2000 Hexagon nuts — Product
grade C (1SO 4034:1999)

EN 1SO 7040:1997 Prevailing torque hexagon
nuts (with non-metallic insert), style 1 —
Property classes 5, 8 and 10

EN ISO 7042:1997 Prevailing torque all-metal
hexagon nuts, style 2 — Property classes 5, 8,
10 and 12

EN ISO 7719:1997 Prevailing torque type all-
metal hexagon nuts, style 1 — Property classes
5,8and 10

ISO 286 2:1988 ISO system of limits and fits
— Part 2: Tables of standard tolerance grades
and limit deviations for hole and shafts

ISO 1891:1979 Bolts, screws, nuts and
accessories — Terminology and nomenclature
— Trilingual edition

EN ISO 7089:2000 Plain washers — Nominal
series — Product grade A
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EN 1SO 7090:2000 ITmocki maibu 3 dackoro.
Hopmansha cepist. Bupobu kiacy A

EN ISO 7091:2000 Ilmocki mai6u. Hop-
MaibHa cepis. Bupobu kimacy C

EN ISO 10511:1997 IllecturpanHi TOHKI
KOHTPTraiKu (3 HEMETAJIEBOIO BCTABKOIO)

EN ISO 10512:1997 IllecturpanHi TOHKI
KOHTpralku, TN 1, 3 METpPUYHUM JpPiOHUM
KpoKoM pi3i. Bupobu kiaciB mirtHocTi 6, 8 Ta 10

EN ISO 10513:1997 UlecturpanHi CymiisHO
MeTaneBi KOHTPrakd, TUN 2, 3 METPUYHUM
OpiOHMM  KpoKoM pi3i. Bupobu kmacis
minHocTi 8, 10 Ta 12.

125 Cranaaptu, Ha SIKi HOCHJIAIOTHCS,
rpyna S: 3BapoBajbHi Marepiajam Ta
3BapPIOBAHHSA

EN 12345:1998 3BaproBanns. bararomoBHi
TEPMIHHU 3BapHHUX 3’€HAHBb 3 LIIOCTPAIISIMH.
Bepecenb 1998 p.

EN ISO 14555:1998 3maproBanns. [lyrose
3BapIOBaHHS METAJIEBUX CTPWXKHIB. TpaBeHb
1995 p.

EN ISO 13918:1998 3maproBanns. Iltudru
IUISL IyTOBOTO 3BaplOBaHHs cTpWkHIB. CideHb
1997 p.

EN 288-3:1992 TexHiuni BUMOTH Ta
3aTBEP/UKECHHS 3BapIOBAJIbHUX IPOLECIB JUIS
MetasneBux MmarepianiB. Yactuna 3: Bumpo-
OyBaHHS pEXUMY JYroBOTO 3BaplOBAHHS
craneit. 1992 p.

EN ISO 5817:2003 3’ennanHs cTanii AyroBUM
3BaploBaHHAM. [HCTpyKIis 3 piBHIB SIKOCTI B
3aJIeKHOCTI Bi JePEKTiB.

1.2.6 Cranaaptu, Ha sKi NOCWIAKTHCS,
rpyna 6: 3akjenku

[MPUMITKA. Iudopmanuiss moxe OyTH HaBelneHa Yy
HanionansHOMY 1onaTky.

1.2.7 CranpapTH, Ha sIKi MOCHJIAKTHCS,
rpyna 7.  BHIOTOBJEHHSl  CTajIeBHX
KOHCTPYKIIM

EN 1090-2 Bumoru [0 BHIOTOBJIEHHS
CTaJIeBUX KOHCTPYKIIii

EN H b 1993-1-8:2011

EN ISO 7090:2000 Plain washers, chamfered
— Normal series — Product grade A

EN ISO 7091:2000 Plain washers — Normal
series — Product grade C

EN ISO 10511:1997 Prevailing torque type
hexagon thin nuts (with non-metallic insert)

EN ISO 10512:1997 Prevailing torque type
hexagon nuts thin nuts, style 1, with metric
fine pitch thread — Property classes 6, 8 and 10

EN ISO 10513:1997 Prevailing torque type
all-metal hexagon nuts, style 2, with metric
fine pitch thread — Property classes 8, 10 and
12

1.2.5 Reference Standards, Group 5:
Welding consumable and welding

EN 12345:1998 Welding-Multilingual terms
for welded joints with illustrations. September
1998.

EN ISO 14555:1998 Welding-Arc stud
welding of metallic materials. May 1995

EN ISO 13918:1998 Welding-Studs for arc
stud welding-January 1997

EN 288-3:1992 Specification and approval of
welding procedures for metallic materials.
Part 3: Welding procedure tests for arc
welding of steels. 1992

EN ISO 5817:2003 Arc-welded joints in steel
— Guidance for quality levels for imperfections

1.2.6 Reference Standards, Group 6:
Rivets

NOTE: Information may be given in the National
Annex.

1.2.7 Reference Standard,
Execution of steel structures

Group 7:

EN 1090-2 Requirements for the execution of
steel structures

11



1.3 PI3HMIA MIXK INPUHIOUIIAMHU
TA IPABUJIAMU 3ACTOCYBAHHSA

Q) Jus. EN 1990, 1.4.
14 TEPMIHU TA BUSHAYEHHA

(1)  3acTOCOBYIOTHCS HACTYIHI TEPMIHU Ta
BU3HAYEHHS:

14.1 ocHOBHMIi KOMIIOHEHT (BY3.1a)

YactuHa By3sa, MO0 BIUIMBaE Ha OAHY abo
O1s1b1Ie HOT0 KOHCTPYKTUBHUX BIIACTUBOCTEH.

1.4.2 3’eqnanHs

Micue, B SKOMy KpiIUIATBCS 1Ba a00 OinbIie
enemeHTIB. [Ipy po3paxyHKy 3’€IHaHHS — e
rpyrna OCHOBHMX KOMIIOHEHTIB, HEOOXiIHUX
JUIE PO3YMIHHS POOOTH 3’€IHAHHS B IMpOILIECi
nepeaayi BiAMOBITHUX BHYTPIIIHIX 3yCHJIb Ta
MOMEHTIB.

143 npueTHAHUH eJleMeHT

Bynp-skuit €JIEMEHT, TIpUETHAHU N o

HECY4Oro eJIEMEHTA.
1.4.4 By3oa

OOnacte crnodydeHHss JABOX abo Oijblie
eneMeHTiB. [Ipu po3paxyHKy BY3JIOM € rpyma
yCiX OCHOBHHMX KOMITOHEHTIB, HEOOX1THUX IS
pO3yMiHHSA poOOTH By3Jia B MpOIleCi mepeaadl
BIJIMOBIAHUX BHYTPIIIHIX CHJI Ta MOMEHTIB
MDK  3’€IHaHUMH  eJleMeHTamHu. Byzon
CTHIONy4YeHHS OallKi 3 KOJIOHOI CKIIAJAEThCS 3
JTUISHKA  CTIHKM KOJIOHM Ta OJHOro (mpu
OJTHOCTOPOHHIH KoH(irypauii By3na) abo 1BoX
(mpu  BOCTOpOHHIM KOHpiryparii By3Ja)
3’€IHaHb, TUB. pUCYHOK 1.1.

1.4.5 xoupirypauis By3/1a

Tun abo xoMmoHyBaHHS By3jia ad0 BY3JiB y
MeXax oO0JacTi MepeTuHy IBOX abo Oimbiie
ocell CIIOJIyYeHUX EJIeMEHTIB, UB. PUCYHOK
1.2.

1.4.6 mnoBOpPOTHA 31ATHICTH

I'pannyHMl KyT TOBOPOTY BYy31a, MPU SIKOMY
3a0e3neyeHo  3aJaHuil  piBeHb  Hecydol
3JTaTHOCTI.

EN H b 1993-1-8:2011

1.3  DISTINCTION BETWEEN
PRINCIPLES AND  APPLICATION
RULES

(1)  Therules in EN 1990 clause 1.4 apply.
1.4  TERMS AND DEFINITIONS

(1)  The following terms and definitions
apply:

1.4.1 basic component (of a joint)

Part of a joint that makes a contribution to one
or more of its structural properties.

1.4.2 connection

Location at which two or more elements meet.
For design purposes it is the assembly of the
basic components required to represent the
behaviour during the transfer of the relevant
internal forces and moments at the connection.

1.4.3 connected member

Any member that is joined to a supporting
member or element.

1.4.4 joint

Zone where two or more members are
interconnected. For design purposes it is the
assembly of all the basic components required
to represent the behavior during the transfer of
the relevant internal forces and moments
between the connected members. A beam-to-
column joint consists of a web panel and
either one connection (single sided joint
configuration) or two connections (double
sided joint configuration), see Figure 1.1.

1.4.5 joint configuration

Type or layout of the joint or joints in a zone
within which the axes of two or more inter-
connected members intersect, see Figure 1.2.

1.4.6 rotational capacity

The angle through which the joint can rotate
for a given resistance level without failing.

12



147 moBOpPOTHA KOPCTKICTH

MOMEHT, 0 COPUYHHSAE OJUHUYHUN TTOBOPOT
BYy3J1a.

14.8 KOHCTPYKTHBHI BJIaCTHBOCTI

Omip BHYTPIIIHIM 3YCHJUISIM Ta MOMEHTaM y
3’€/IHaHUX €JIEeMEHTaX, IOBOPOTHA KOPCTKICTh
Ta MIOBOPOTHA 3/IaTHICTb.

1.4.9 mnaockuii By30.1

VY rpaTyacTHX KOHCTPYKLISIX IUIOCKHH BY30JI
3’€/IHy€ €JIEMEHTH, 110 3HAXOIAThCS B OJHIN
TUTOIIMHI.

a)
a)
1 Ay 2

EN H b 1993-1-8:2011

1.4.7 rotational stiffness

The moment required to produce unit rotation
in a joint.

1.4.8 structural properties (of a joint)

Resistance to internal forces and moments in
the connected members, rotational stiffness
and rotation capacity.

1.4.9 uniplanar joint

In a lattice structure a uniplanar joint connects
members that are situated in a single plane.

6)

f,
=
|

Pucynok 1.1 CkaanoBi yacTHHM BY3J1a CIIOJTy4eHHS 0aJIKH 3 KOJIOHOIO
Figure 1.1 Parts of a beam-to-column joint configuration

By3on1 cknagaerbesi 3 AiNAHKH CTIHKH KOJIOHH, IO

NPaNIo€e HA 3CYB, i 3’ €HAHHSL.

JliBuii BY30J1 CKJIaJa€ThCs 3 JIISHKU CTIHKH KOJIOHH,

110 NMPALIOE HA 3CYB, i JIiBOro 3’€IHAHHS.

IMpaBuii By30/1 CKJIAAA€THCS 3 QUITHKHM CTIHKH KOJIOHH,

10 NPALIOE HA 3CYB, i NIPaBOro 3’€IHAHHSA
a) OnHocTopoHHs KoHirypanis By3ia;

0) /IBocTopoHHs KOH(Irypanisi By3ia

1 — giisiHKA CTIHKU KOJIOHHU, 110 MPALIOE HA 3CYB;
2 —3’emHaHHA; 3 — KOMIIOHEHTH (HATIPHKJIA] 00JITH,
(daanens)

Joint = web panel in shear + connection

Left joint = web panel in shear + left connection

Right joint = web panel in shear + right connection

a) Single-sided joint configuration

b) Double-sided joint configuration

1 —web panel in shear, 2 connection, 3 components
(e.g. bolts, endplate)

13
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OTHOCTOPOHHE 3’€THAHHSA 0AJIKH 3 KOJIOHOIO;
JABOCTOPOHHE 3’€/IHAHHSI 0AJIKH 3 KOJIOHOIO0;
CTHK 0aJIOK;

CTHK KOJIOH;

0a3a KOJIOHH

Beam splice;
Column splice;
Column base.

O WONEFPORONPRE

a) Kondirypauis By3sia no rosioBHiii oci;
a) Major-axis joint configurations

Mb1.Eu:I % + Maz.Eu

Kondirypauiss 1BOCTOPOHHBLOIO 3’€IHAHHS 0AJKHU 3
KOJIOHOIO
Double-sided beam-to-column joint configuration

Pucynok 1.2 Koudirypauii By3ais
Figure 1.2 Joint configurations

1.5

(1) VY 1upoMy HOPMAaTHBHOMY JOKYMEHTI
BUKOPHCTOBYIOTHCSI HACTYITHI TIO3HAYCHHS:

IHO3HAYEHHA

d — HomiHanBpHUI giameTp Oosta, mTH(TA 200
KPIMUJIBHOI JeTali;

Single-sided beam-to-column joint configuration;
Double-sided beam-to-column joint configuration;

0)
(3aCTOCOBYEThCSI TiIBKM NpH  PiBHOCTI

apyropsamiii - oci
MOMEHTIB

Kongirypanis By3na mo

Mb1,ed = Mb2,Ed)
b) Minor-axis joint configurations (to be used only for
balanced moments Mp1,ed = Mb2,Ed)

M B1.Ed b2, Ed

Kondirypauiss 1BOCTOPOHHBLOIO 3’€IHAHHS 0AJKHU 3
(ERIND)
Double-sided beam-to-beam joint configuration

15 SYMBOLS

(1)  The following symbols are used in this
Standard:

d is the nominal bolt diameter, the

diameter of the pin or the diameter of the
fastener,;

14



do — miameTp oTBOpY /I GoJNTA, 3aKIENKH 200
mrTudTa;

dot — po3Mip OTBOpY, IO 3HAXOAMTHCS Ha
PO3TATHEHIN TMOBEpXHi, 3a3BUYail — JiaMeTp
OTBOpY, aje JJsi OBaJbHUX OTBOPIB, po3Ta-
[IOBAaHUX MEPHEHIUKYIIPHO 10 PO3TATHEHOL
MOBEPXHi, MOTPIOHO BHUKOPHUCTOBYBATH iX
JIOBKUHY;,

doyv — po3mMip OTBOpY, HIO 3HAXOAWUTHCS HA
IUIOIIMHI 3CYBY, 3a3BUYall — JliaMeTp OTBODY,
aye Uil OBAJIBHHUX OTBOPIB, PO3TAIIOBAHUX
napajenbHO  IUIOMIMHI  3CyBY, IOTPiOHO
BUKOPHUCTOBYBATH iX TOBKUHY;

dc — moBHA BHCOTA CTIHKH KOJIOHH;

dm — cepe/iHE 3HAUCHHS BiICTaHEH MiX KpasMu
Ta TpaHSAMU TOJOBKM Oonra abo raiiku, w0
NpUAMAETHCS 32 MEHILIUM 31 3HAYCHDb;

fHrd — pO3paxyHKOBE 3HAYEHHS THCKY 3a
I'epuewm;

fur — BkazaHa Mexka MIITHOCTI 3aKJIENIKA Ha
po3Tsr;

€1 — BIZICTaHb BiJ] IICHTPA KPIIMIBHOTO OTBOPY
70 TPWIErJIoro Kpawo Oyab-iKOi YacTUHH,
BUMIpSiHA B HampsMKy Iepeaadyl HaBaHTa-
KEHHS, TUB. PUCYHOK 3.1;

€2 — BIJICTaHb BiJ] IIEHTpa KPIUIBHOTO OTBOPY
70 TPUIIErJol KPOMKH OyAb-sIKOI YacTHHH,
BUMIpSIHA MiJ NPSAMHM KYTOM [0 HAampsiMKy
nepeiadyl HaBaHTaXXEHHsI, TUB. PUCYHOK 3.1;

€3 — BIJICTaHb BIJl OCli OBaJbHOTO OTBOPY JI0
NPUJIETIIOr0 Kparo abo KPOMKH Oyab-sKoi
YaCTUHU, AUB. PUCYHOK 3.1;

€, — BiJICTaHb BiJ IIEHTpa KIHIIEBOTO pajiyca
OBAJILHOTO OTBOPY JI0 MPHWJIETJIOTO Kparo Yu
KiHIIs Oy/Ib-SKO1 YaCTUHU, IUB. PUCYHOK 3.1;

leff — eeKTHBHA JTOBKHMHA KYTOBOTO 3BAPHOTO
1Ba;

N — KUIBKICTh TOBEPXOHb TepTs abo
KpIMWIBHUX  OTBOPIB, PO3TAllOBaHUX Y
IUTOIIMHI 3CYBY;

P1 — BIACTaHb MiX IEHTPAMU KPIMWIBHUX
NeTaliel  psAay B HANPsAMKY — mepenadi
HABaHTa)XCHHS, UB. pUCYHOK 3.1;

EN H b 1993-1-8:2011

do is the hole diameter for a bolt, a rivet
or a pin;

dot is the hole size for the tension face,
generally the hole diameter, but for a slotted
holes perpendicular to the tension face the slot
length should be used;

dov is the hole size for the shear face,
generally the hole diameter, but for slotted
holes parallel to the shear face the slot length
should be used;

de is the clear depth of the column web;

dm is the mean of the across points and
across flats dimensions of the bolt head or the
nut, whichever is smaller;

fura IS the design value of the Hertz
pressure;

fur is the specified ultimate tensile strength
of the rivet;
e1 is the end distance from the centre of a

fastener hole to the adjacent end of any part,
measured in the direction of load transfer, see
Figure 3.1;

€2 is the edge distance from the centre of
a fastener hole to the adjacent edge of any
part, measured at right angles to the direction
of load transfer, see Figure 3.1;

es is the distance from the axis of a
slotted hole to the adjacent end or edge of any
part, see Figure 3.1;

es is the distance from the centre of the end
radius of a slotted hole to the adjacent end or
edge of any part, see Figure 3.1;

left is the effective length of fillet weld,

n is the number of the friction surfaces or
the number of fastener holes on the shear face;

p1 is the spacing between centres of
fasteners in a line in the direction of load
transfer, see Figure 3.1;
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P10 — BIACTaHP MK ILEHTPAMU KPIMUIBHUX
JeTaJle KpauHbOrO psfy B  HAIPSIMKY
nepeavyl HaBaHTaXEHHs, TUB. PUCYHOK 3.1;

P1i — BiACTaHb MIX LEHTPaAMH KPIIHJIBHUX
JeTajedl CepelHbOro psiy B  HANPSIMKY
nepeaayi HaBaHTaKEHHS, TUB. PUCYHOK 3.1;

P2 — BiZICTaHb, BUMipsHA MEPIIEHAUKYISAPHO 10
HamnpsMKy IepeJadl HaBaHTAXEHHA MIXK
OPUICTIIMMU PsIIaMU  KPIMUJIBHUX JIeTalei,
JIMB. PUCYHOK 3.1;

I — HOMep psAxy OONTIB;
[NPUMITKA. B OontoBoMy 3’emHaHHI 3 OLIBII HiX
OJTHUM PSIJIOM PO3TATHEHHUX OOJITIB PsiU HYMEPYIOTBCS

MOYMHAIOYY 3 PsIly, HAHOUIBII BiIaIEHOTO Bij LIEHTpa
CTHCKY.

Ss — IOBXKHMHA JKOPCTKOI OIIOpH;
ta — TOBIIMHA KyTOBOI KPIMMIBHOI CKOOH;
tfc — TOBIIMHA MTOJIUIIi KOJIOHHU;

tp — TOBIIMHA IUTACTUHU Tix OonToMm abo
raiikoro;

tw — TOBIIMHA CTIHKH 200 KPIMUIBHOT CKOOH;
twec — TOBIIMHA CTIHKH KOJIOHHU;

A — 3aranbHa TIOIIA MOMEPEYHOro Mepepizy
0oTa;

Ao — TT01I1a OTBOPY i 3aKJICTIKY;

Avc — Tutomia 3¢cyBy kojionu, 1uB. EN 1993-1-1;

As — mioma po3TarHeHoro Oonra abo
aHKepHOro 0onTa;

Ay eff — eeKTHBHA TUIOIIA 3CYBY;

Bprd — poO3paxyHKoBa Hecydya 30aTHICTb
rojoBku OonTta abo Traiiku Ha BIOPUB MpU
3CyBI;

E — Moxynb npykHOCTI;

Fp.cd — po3paxyHKOBe 3yCHIlIS MONEPETHHOTO
HaMPYKCHHS,

Fted — po3paxyHKOBe 3yCWIIS pPO3TATY Ha
OJIMH 00T y TPaHUYHOMY CTaHi;

EN H b 1993-1-8:2011

P10 is the spacing between centres of
fasteners in an outer line in the direction of
load transfer, see Figure 3.1;

pi1  Iis the spacing between centres of
fasteners in an inner line in the direction of
load transfer, see Figure 3.1;

p2 is the spacing measured perpendicular
to the load transfer direction between adjacent
lines of fasteners, see Figure 3.1;

r is the bolt row number;

NOTE: In a bolted connection with more than one bolt-
row in tension, the bolt-rows are numbered starting
from the bolt-row furthest from the centre of
compression.

Ss the length of stiff bearing;

ta is the thickness of the angle cleat.
trc is the thickness of the column flange;
t, is the thickness of the plate under the

bolt or the nut;
tw is the thickness of the web or bracket;
twe is the thickness of the column web;

A is the gross cross-section area of bolt;

Ao is the area of the rivet hole;

Avc is the shear area of the column, see
EN 1993-1-1;

As is the tensile stress area of the bolt or
of the anchor bolt;

Aveit IS the effective shear area;

Bpra IS the design punching shear resistance
of the bolt head and the nut

E is the elastic modulus;

Fp.cd is the design preload force;

Fiea IS the design tensile force per bolt for
the ultimate limit state;
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Ftrd — po3paxyHKOBa Hecyda 3/1aTHICTh
OJTHOTO OO0JITA HA PO3TAT;

Frrd — Hecyda 3MaTHICTh Ha PO3TAT IOJIMIII
€KBIBaJICHTHOI'O T-1101I0HOI0 €JIEMEHTA,;

Fvurd — po3paxyHkoBa Hecyda 3[aTHICTb
0JIHOTO 00JITa Ha 3CYB;

Ford — po3paxyHKOBa Hecy4a 3/1aTHICTb
oAHOoro 0oJiTa Ha 3SMHUHAHHS;

FsRrdser — poO3paxyHKOBa Hecyda 3/1aTHICTb
ofHOro ©OonTta TPH 3CYyBI TOBEPXOHb Yy
TpaHUYHOMY CTaHI 3a EKCIUTyaTalliiHO
MPUIATHICTIO;

Fsrd — po3paxyHkKoBa Hecy4a 3IaTHICTb
OHOrO OoyTa MPU 3CYyBI TOBEPXOHb Yy
TPaHUIHOMY CTaHI 32 HECY4OI0 3aTHICTIO;

FuEdser —  pO3paxyHKOBE  3yCHIUIL B
IpaHUYHOMY CTaHI 3a EKCIUTyaTalliiHO
MPUIATHICTIO HA OJUH OOJIT;

Fv,ed — po3paxyHKOBE 3yCHUJUIS B TPaHUYHOMY
CTaHi 3a HECYYOIO 3/IaTHICTIO Ha OJUH OOJIT;

Mjrd — pOo3paxyHKOBa Hecyda 37aTHICTh By3JIa
Ha 3T'UH;

Sj — MoBOpOTHA JKOPCTKICTh BY3I1a;

Sjini — ToOYaTKoBa TOBOPOTHA YKOPCTKICTh
BY3]1a;

VwpRrd — HEcyda 3AaTHICTh IUISTHKH CTIHKU
KOJIOHH Ha 3CYB Yy IJIACTUYHIN CTaIii;

Z — TuIede BHYTPIIIHBOI MTApH CHIT;
M — Koe]ilieHT TepTs;
¢ — KyT IOBOPOTY BY3J1a.

2 Y  pozmimi 7
HACTYIIHI TEPMIHHU:

BUKOPUCTOBYIOTHCS

Kpyriaa TpyOa: Aisl TO3HAYEHHS eJeMEHTIB
3aMKHYTOTO NMPO(dIII0 KPyraoro nepepisy;

NpsIMOKYTHa  Tpyba:  Jisg  TO3HAYCHHs
€JIEMEHTIB 3aMKHYTOTO npodiaro
MPSIMOKYTHOTO Ta KBaJIPAaTHOTO MIEpepiziB.

EN H b 1993-1-8:2011

Ftra IS the design tension resistance per
bolt;

Frra is the tension resistance of an
equivalent T-stub flange;

Fvrda IS the design shear resistance per bolt;

Fbra IS the design bearing resistance per
bolt;

Fsraser is the design slip resistance per bolt at
the serviceability limit state;

Fsra is the design slip resistance per bolt at
the ultimate limit state;

FvEedser 1S the design shear force per bolt for
the serviceability limit state;

Fveda is the design shear force per bolt for
the ultimate limit state;

Mijrda IS the design moment resistance of a
joint;

S is the rotational stiffness of a joint;

Sjiniis the initial rotational stiffness of a
joint;

Vuwprd the plastic shear resistance of a column
web panel;

z is the lever arm;
U is the slip factor;
o is the rotation of a joint.

(2 The following standard abbreviations
for hollow sections are used in section 7:

CHS for “circular hollow section”;

RHS for “rectangular hollow section”, which
in this context includes square hollow
sections.
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3a30p g
Gap g

a) BU3HAYEHHS 3230py
(a) definition of gap

EN H b 1993-1-8:2011

koedinient Hamycky A, = (q/ p)-100%
overlap ratio

0) BU3HAYCHHS HAITYCKY
(b) definition of overlap

Pucynok 1.3 By3/m 3 3a30poM i HAyCKOM CTPHIKHIB pelliTKN Misk 00010

Figure 1.3 Gap and overlap joints

(3 YV posmini 7 BHKOPHUCTOBYIOTHCS
HACTYIIHI MO3HAYCHHS
Ai — 1UIoma IMOMEePEYHOro mepepizy I-ro

enementa (=0, 1, 2 a6o 3);

Ay — IIO01I1a 3CYBY TIOSICY;

Ay eff — epeKTHBHA TUTOIIA 3CYBY TMOSICY;
L — KOHCTPYKTHBHA JIOB)KHHA €JIEMEHTA;

Mip,ird — pO3paxyHKOBE 3HAUYEHHS HECY4Oi
3JTaTHOCTI By3J1a, BUpa)K€HE uepe3 BHYTPIIIHIN
MOMEHT B IutomuHi i-ro enemenra (i = 0, 1, 2
abo 3);

Mip,iEd — PO3paxyHKOBE 3HAUEHHsS BHYTpIII-
HBOTO MOMEHTY B IUIOUIMHI I-T0 eJeMeHTa

(i=0,1,2ab6o0 3);

Nird — pO3paxyHKOBE 3HAUEHHS HECydoi
3MaTHOCTI By3J1a, BUPAKEHE yepe3 BHYTPIIIHE
ochoBe 3ycwig I-ro eixementa (I = 0, 1, 2
a6o 3);

Nied — po3paxyHKOBE 3HAuU€HHS BHYTpIII-
HBOTO OCHOBOTO 3ycuiuts i-ro enementa (i =0,
1, 2 abo 3);

Weli — MoMeHT omopy mepepidy i-ro
eneMeHTa y npyxkHiit craii (i=0, 1, 2 abo 3);

Wpii — MOMeHT omopy mepepidy i-ro ene-
MeHTa y tiacTiuHii craaii (=0, 1, 2 a6o 3);

bi — 3arajbHa IIUPUHA 3 IUIOMIMHH I-TO
ereMeHTa npssMokyTHoi Tpyou (1 =0, 1, 2 ado 3);

(3)  The following symbols are used in
section 7:

Ai is the cross-sectional area of member i
(i=0,1,2o0r3);
Ay is the shear area of the chord;

Aveit IS the effective shear area of the chord,;
L is the system length of a member;

Mip,ird IS the design value of the resistance of
the joint, expressed in terms of the in-plane
internal moment in member i (i =0, 1, 2 or 3);

Mipied IS the design value of the in-plane
internal moment in member i (i =0, 1, 2 or 3);

Nird is the design value of the resistance of
the joint, expressed in terms of the internal
axial force in member i (i =0, 1, 2 or 3);

Nieda is the design value of the internal axial
force in member i (i =0, 1, 2 or 3);

Wei; Is the elastic section modulus of
member i (i =0, 1, 2 or 3);

Wpi; is the plastic section modulus of
member i (i =0, 1, 2 or 3);

bi is the overall out-of-plane width of
RHS memberi (=0, 1, 2 or 3);
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Defft — edexkTHBHA INMpPHHA  CTPUIKHS
PELIITKY Y Miclli KPiIUIEHHS JI0 MOsICY;

Deov — ehexTHBHA IIUpPHHA IEPEKPUBAIO-
YOro CTPIIKHS PEIIITKH y BY3JIi 3 HAITyCKOM,;

Dep  — edexkTHBHA MIMPHHA MPH BiAPHBI 3
3CYBOM;

bp — IIMPHUHA IUIACTUHU;

bw — e(heKTUBHA IUPHUHA CTIHKHU TOSCY;

di — 30BHILIHINA JiaMeTp I-ro eleMeHTa 3
kpyrioi Tpyou (i=0, 1, 2 a6o 3);

dw — BHCOTAa CTIHKH  JBOTaBPOBOTO
eJIEMEHTA TI0CY;

e — EKCIICHTPUCHUTET Yy BY3JIi;

fo — pO3PaxyHKOBHI OIip MpHU MepeBipii

CTIKOCTi CTIHKH IOSICY;

fyi — MeXka TekydocTi I-ro enementa (i = 0,
1,2 abo 3);

fyo — MeXa TEeKyJOCTi eJIeMeHTa MOsICY;

g — 3a30p MK CTPHXKHSIMHM peiniTku B K-

a6o N-noi06HMX By3nax (B1A €MHE 3HAYEHHS (
MOo3HAYae Hamyck (); 3a30p  BHUMIpSEThCS
B37IOBXX JIOBXKMHU 3B’SI3YIOUOi TpaHi MOACY
MK CTIHKAaMH CYMDKHUX CTPH)KHIB PELIITKH,
JTUB. PUCYHOK 1.3;

hi — 3araJlbHa BHCOTA B  IUIOIIMHI
nomnepeyHoro mnepepisy i-ro ememenra (i = 0,
1,2 abo 3);

k — KoeQIllieHT, 10 BU3HAYAETHCA 3a
BIIOBI1HOIO TaOIUIIEIO 3 HHKHIMHA
iHaeKcamMu ¢, m, N abo p;

I — PO3paxyHKOBa JOBXHHA €IEMEHTa
MIPH MO3/I0B)KHbOMY 3THHI;

p — JIOBXHWHA TMPOEKIi KOHTaKTHOI
TUTONIMHY TIEPEKPUBAIOUOTO CTPUKHS PEIIITKU
Ha T[IOBEPXHIO TMOSACYy TpHU  BIACYTHOCTI
CTPWKHSI PEIITKH, 10 NEPEeKPUBAETHCS, JTUB.
pucyHok 1.3 (0);
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Detr is the effective width for a brace
member to chord connection;

beov is the effective width for an
overlapping brace to overlapped brace
connection;

bep is the effective width for punching
shear;

bp is the width of a plate;

bw is the effective width for the web of the
chord;

di is the overall diameter of CHS member
i(i=0,1,20r3);

dw is the depth of the web of an | or H
section chord member;

e is the eccentricity of a joint;

fb is the buckling strength of the chord
side wall;

fyi is the yield strength of member i (i = 0,
1,2o0r3);

fyo is the vyield strength of a chord
member;

g is the gap between the brace members
in a K or N joint (negative values of ¢
represent an overlap q; the gap g is measured
along the length of the connecting face of the
chord, between the toes of the adjacent brace
members, see Figure 1.3

hi is the overall in-plane depth of the
crosssection of member i (i =0, 1, 2 or 3);

k is a factor defined in the relevant table,
with subscript g, m, n or p;

I is the buckling length of a member;

p is the length of the projected contact
area of the overlapping brace member onto the
face of the chord, in the absence of the
overlapped brace member, see Figure 1.3(b);
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q — JIOB)KMHA HAITYCKY, BUMIpsIHA B3/IOBXK
rpaHi MosACy MK CTPWXKHSAMH pemnitku B K-
a6o N-monmiOHMX By3Jax, JWUB. PUCYHOK 1.3

(6);

r — pajiiyc CHOJyYCHHSI CTIHKH Ta MOJKH
y aBoraBpoBoMy mpodimi abo  paniyc

3a0KPYIVICHHS Yy  3aMKHyTOMY  mpodui
MPSIMOKYTHOTO TEepepizy;

ts — TOBII[MHA TIOJIMIII IBOTABPA;

ti — TOBIIMHA CTIHKH I-TO eJIeMEeHTa
(1=0,1,2ab0 3),

tp — TOBIIMHA TUIACTHHU,

tw — TOBIIIMHA CTIHKH J[BOTaBPA,

o — Koe(IIlieHT, M0 BHW3HAYAETHCSI 3
BIAITOBIAHOT TaOIHII;

0l — BHYTPINIHIA KYT MK i-M CTpH)KHEM
pemritku Ta mosicom (i = 1, 2 a6o 3);

k — Koe(ilmieHT, M0 BU3HAYAETHCA Y
MicIli HOro 3aCTOCyBaHHS;

1) — Koe(IlI€HT, M0 BHU3HAYAETHCA 3
BIAITOBIIHOT TaOIHIII;

[0} — KYT MDX IUIOIIMHAMHU MIPOCTOPOBOTO

BY3J1a.

(4)  LimoumcnoBi HWXKHI IHIEKCH, IO
BUKOPHUCTOBYIOThCS y pozaimi 7,
BU3HAYAIOTHCS HACTYITHUM YHHOM:

i— OUIOYKCIOBHAN 1HIEKC, IO II03HAYaE
eneMeHT By3ia; | = 0 mo3Havae mosc, | = 1, 2
abo 3 — cTpWXKeHb pemlTKu. Y By3Jax 13
JIBOMa CTPIKHSAMH peuntkd i = 1 3a3Buyaii
MO3HAYa€ CTUCHEHWH CTPWXKEHb, a | = 2 —
po3TArHeHuid, auB. pucyHok 1.4 (0). [ns
OJIMHOYHOTO CTPHYKHS PEUNTKY | = 1 He3aex-
HO BiJl TOrO, CTUCHEHHUH BiH YU PO3TATHEHUH,
1uB. pucyHok 1.4 (a);

| Ta ] — HIJOYMCIOBI I1HAEKCH, IO BHKO-
PUCTOBYIOTBCS JUIS  BY3JIB 13 HaIyCKOM,;
iHIeKC | T[O3HAYa€ HAIMYCKHUN CTPUXKECHD

peunTKu, a iHAEKC | — TOH, IO TNepeKpH-
BA€THCS, AMB. pUCYHOK 1.4 (B).
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q is the length of overlap, measured at
the face of the chord, between the brace
members in a K or N joint, see Figure 1.3(b);

r is the root radius of an | or H section or
the corner radius of a rectangular hollow
section;

tf is the flange thickness of an | or H
section;

ti is the wall thickness of member i
(i=0,1,2o0r3);

tp is the thickness of a plate;

tw is the web thickness of an | or H
section;

a is a factor defined in the relevant table;
0l is the included angle between brace
member i and the chord (i =1, 2 or 3);

k is a factor defined where it occurs;

u is a factor defined in the relevant table;
[0) is the angle between the planes in a

multiplanar joint.

(4)  The integer subscripts used in section 7
are defined as follows:

i is an integer subscript used to designate a
member of a joint, | = 0 denoting a chord and i
=1, 2 or 3 the brace members. In joints with
two brace members, i = 1 normally denotes the
compression brace and i = 2 the tension brace,
see Figure 1.4(b). For a single brace i = 1
whether it is subject to compression or
tension, see Figure 1.4(a);

i and j are integer subscripts used in overlap
type joints, to denote the overlapping brace
member and — to denote the overlapped brace
member, see Figure 1.4(v).

20



(5)  BiaHomreHHs HaIpy>XCHb, 110
BUKOPHUCTOBYIOTBCS B pozimi 7,
BU3HAYAIOTHCS HACTYITHUM YHHOM:

N — BifHOWIEHHS ey / T o/ Vs (st mosicis i3
3aMKHYTHM IPSAMOKYTHOI'O

nepepizy);

npodinem

Np — BigHoweHHs 6, g/ f o/ Vys (mst mosicis

13 3aMKHYTHM TpodisemM Kpyrioro nepepisy);

O0Ed — MAaKCHMaJbHE CTHCKaJIbHE Hampy-
KEHHS TOSACY Y BY3IIi;

OpEd — NPUIMAETBCA TaKUM, IO JOPIBHIOE
3HAYCHHIO GOOEd, 3@ BHUHATKOM HampyXCHHS
BiJl CKJIAQJOBUX IIONEPEYHUX 3YCHIb Yy
CTPMDKHSX PEIiTKU BYy3Ja, TUB. PUCYHOK 1.4.

(6)  BigHOIIEHHS T€OMETPUYHUX apameT-
piB, IO BHUKOPUCTOBYIOTHCSI y po3aim 7,
BHU3HAYAIOTHCS HACTYITHUM YHHOM:

B — BIJHOIICHHS CEPEIHBOrO 3HAYCHHSI
niamerpa ab0 IMUPUHU CTPHXKHIB PEIIITKUA 10
aHAJIOTIYHUX PO3MIPIB MOSCY;

— nnst T-, Y— 1a X-noiGHUX BY3:1iB:

d, d,

el
d, " b

— miig K— ta N-mmo1i6HuX By3iB:

abo (or) %;
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(5)  The stress ratios used in section 7 are
defined as follows:

n is the ratio oy, / f,/yys (used for
RHS chords);

Np is the ratio o,/ f,o/vys (used for
CHS chords);

ooed IS the maximum compressive stress in
the chord at a joint;

oped IS the value of cogd excluding the
stress due to the components parallel to the
chord axis of the axial forces in the braces at
that joint, see Figure 1.4.

(6)  The geometric ratios used in section 7
are defined as follows:

B is the ratio of the mean diameter or
width of the brace members, to that of the
chord:

for T, Y and X joints:

0

for K-and N joints:

d,+d, d;+d, a0 (or) b,+b,+h +h,

2d, ' 2b

— nnst KT-nmoniGHUX BY3iB:

4b,

for KT joints:

d,+d, +d, | d,+d, +d, a0 (or) b,+b,+b,+h +h,+h, ;
3d, 3b, 6hb,
Bp — BigHomenHs b, /b ; Bp is the ratio b, /b, ;
Y — BIJHOIIEHHS IIUPUHU abo Jiamerpa vy is the ratio of the chord width or diameter to

TOSICY JIO TIOJIBOEHOT TOBIIMHY CTIHKHU:

d
2t, 2t
n —  BIJHOIIEHHSI BHUCOTH  CTPUXKHS

PELIITKH /10 iameTpa abo MHUPUHU MOACY:

0
Mp — BigHomwenHs h /b, ;

2—‘ abo (or) E—'

twice its wall thickness:

=2, LY a6o (or) &;

2t,

n is the ratio of the brace member depth to the
chord diameter or width:

0
np is the ratio h; /by;
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Aov  — CTymiHb HANyCKy, BHPaXCHa Y hov is the overlap ratio, expressed as a
Bincotkax A, =(q/p)-100%, sk mnoka3aHO percentage (A, =(q/p)-100%,) as shown in
Ha pucyHKy 1.3 (0). figure 1.3(b).
(7) Immi  mo3HayeHHs ~ BKasaHi Yy (7)  Other symbols are specified in
BiJIMIOBITHUX PO3iJIaX 1O Mipi BUKOPUCTAHHS. appropriate clauses when they are used.
IMPUMITKA. Tlo3HadeHHs Ui 3aMKHYTHX TpPOQiTiB NOTE: Symbols for circular sections are given in
KPYTJIOTO Mepepisy HaBezeHi y Tabmmii 7.2. Table 7.2.

¥ h

L]
:: *
f.il"' .L..b' .
. Yo,
M0,Ed S

- A
ty
- - S p—— by
NOEd %\ ————_ __ : | Mp.E ¥
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a) joint with single brace member
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Np,Ed T T T T T T T NO,Ed 1
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b) gap joint with two brace members
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e Y toa
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NO,Ed |, = = / Np,Ed ¥
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B — BY30J1 3 IBOMA PO3KOCAMH 3 HAITYCKOM
¢) overlap joint with two brace members

Pucynox 1.4 TeomerpuuHi po3mipu Ta iHmi napamerpu y By3aax ¢epm i3 3aMKHYTHX npodiiis
Figure 1.4 Dimensions and other parameters at a hollow section lattice girder joint

22



2 OCHOBHI ITOJIOXKEHHS OO
ITPOEKTYBAHHA

21 YMOBHU 3ACTOCYBAHHSA

(1) Meroau po3paxyHKy, HaBeA€HI y IIii
gactuai EN 1993, BUKOpHCTOBYIOTHCS 3a
YMOBH BiJIIOBIHOCTI OYy/IIBEIbHOTO CTaHIap-
Ty CTaHJapTam, Ha siKi € mocwiaHHs B 1.2, Ta
3aCTOCyBaHHsA OyAiBeIbHUX MaTepiamiB Ta
BUpOOiB, 3a3HaueHux y EN 1993 a6o y
BIJIMOBIIHUX TEXHIYHUX YMOBaxX Ha mMarepiaiu
Ta BUPOOH.

2.2  3AT'AJIBHI BUMOI'N

1) Po3paxyHkoBa Hecyda 3[aTHICTh YCiX
3’€IHaHb TIOBUHHA 3aJI0BOJBHITH yCl OCHOBHI
BUMOTHY, HaBEJCHI Y JaHOMY HOPMAaTHBHOMY
nokymeHTi Ta B EN 1993-1-1.

(2)  YacrkoBi koedilieHTH Oe3MeKu ym IS
3’€HaHb HaBeAeH1 B Tadimmi 2.1
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2 BASIS OF DESIGN

2.1  ASSUMPTIONS

(1)  The design methods given in this part
of EN 1993 assume that the standard of
construction is as specified in the execution
standards given in 1.2 and that the
construction materials and products used are
those specified in EN 1993 or in the relevant
material and product specifications.

2.2 GENERAL REQUIREMENTS

@ All joints should have a design
resistance such that the structure is capable of
satisfying all the basic design requirements
given in this Standard and in EN 1993-1-1.

(2)  The partial safety factors ym for joints
are given in Table 2.1

Tadmuua 2.1 Yacrkosi koedimieHTn 6e3mexu sl 3°€THAHD

Table 2.1 Partial safety factors for joints

HECYYA 3JATHICTb EJIEMEHTIB TA
NOMNEPEYHUX NEPEPI3IB
RESISTANCE OF MEMBERS AND CROSS SECTIONS

Y mo, ¥ M1 TA ¥ m2,
AUB. EN 1993-1-1

Y mo, ¥ M1 AND ¥ m2,
SEE EN 1993-1-1

HECYYA 3JATHICTb BOJITIB
RESISTANCE OF BOLTS

HECYYA 3JJATHICTb 3AKJIEIIOK
RESISTANCE OF RIVETS

HECYYA 3JATHICTD IITUDTIB
RESISTANCE OF PINS

HECYYA 3JATHICTb 3BAPHUX 1LIIBIB
RESISTANCE OF WELDS

HECYYA 3JATHICTb IIVIACTHH HA 3MUHAHHSA
RESISTANCE OF PLATES IN BEARING

HECYYA 3JATHICTb HA 3CYB
SLIP RESISTANCE

Y m2

Y TPAHUYHOMY CTAHI 3A  HECYYOIO
3TATHICTIO (KJIAC TOYHOCTI C)
AT ULTIMATE LIMIT STATE (CATEGORY C)

Y m3

YV TPAHHYHOMY CTAHI 3A EKCILUTYATAIIAHOIO
NPUJATHICTIO (KJIAC TOYHOCTI B)
AT SERVICEABILITY LIMIT STATE (CATEGORY B)

Y M3,SER

HECYYA 3JATHICTh IH’EKHIMHUX BOJTIB HA
3MUHAHHA
BEARING RESISTANCE OF AN INJECTION BOLT

Y m4

HECYYA 3JATHICTb BY3.J11B OEPM 13
3AMKHYTUX [TPOPLIIB

RESISTANCE OF JOINTS IN HOLLOW SECTIONS
LATTICE GIRDER

Y ms

HECYYA 3JATHICTh LITU®TIB ¥ TPAHUYHOMY
CTAHI 3A EKCILTYATALIIMHOKO IIPUJATHICTIO
RESISTANCE OF PINS AT SERVICEABILITY LIMIT
STATE

Y M6,SER
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BOJITIB
PRELOAD OF HIGH STRENGTH BOLTS

HNOMNEPEJHE HAINPYXXEHHS BUCOKOMIIHHUX

Y m7

PO3PAXYHKOBMMI OMIP BETOHY
RESISTANCE OF CONCRETE

Y ¢, IUB. EN 1992
Y ¢, SEE. EN 1992

I[MPUMITKA. Yucnosi 3Ha4eHHS Koe(illieHTIB Oe3neKkn
YM  Moxyth OyTH BH3HaueHi y HamioHambHOMY
JIOAaTKy. PeKOMEHAYIOTbCS  HACTYIHI  3HA4YCHHS:
ym2 =125 yms =1,25 T2 ymzer= 1,1, yma = 1,0
yms = 1,0; ymeser= 1,0; ym7 = 1,1.

2.3 NPUKJIAJEHI CUJIN
TA MOMEHTHU

(1) Cuam ta MOMEHTH, NPUKIAICHI [0
3’€¢IHaHb y TPAaHMYHOMY CTaHI 3a HECYYOlo
3MaTHICTIO, TOTPIOHO BH3HAYaTH 3TiTHO 3
noJioxkeHasmu EN 1993-1-1.

24  HECYYA 3JATHICTDb 3°’°€lHAHb

(1)  Hecyuy 3naTHicTh 3’€JHaHHS MOTPIOHO
BU3HAYATH BUXOJSYM 3 HECY4ol 3IaTHOCTI
HOro OCHOBHHMX KOMITOHEHTIB.

(2) TIpu pospaxyHKy 3’€IHaHb MOYKHA
3aCTOCOBYBaTH THIHHO-TIPYKHUAN abo
NPY>XHO-TUIACTHYHUIN PO3PaXyHOK.

(3)  SIkwro mis COpUAHATTS 3yCHIUIS 3pidy
BUKOPUCTOBYIOTBCSL KPIMMJIBHI JIeTall pPi3HOL
KOPCTKOCTi, TO PO3paxyHKOBE HABAHTAKEHHS
MOBUHHE OYTH CIpHUIHATE KPINIWIBHUMU
JeTals MM HaWOUIbIIOI JKOPCTKOCTI. BHHATOK
13 IIbOTO MpaBWJIA PO3pPaxXyHKYy HaBEICHO B
3.9.3.

2.5 PO3PAXYHKOBI
MHNPUITYIIEHHA

(1) 3’emnaHHA TOTPIOHO PO3pPaxOBYBATH
Ha OCHOBI peasliCTUYHOTO MPUITYLIEHHS PO
pO3MOALT BHYTPIIIHIX 3yCHJIb Ta MOMEHTIB.

Jnss  BU3HAYEHHS PO3MOJALTY BHYTPIIIHIX
3yCHIIb BUKOPUCTOBYIOTHCS HACTYIIHI
MPUITYILCHHS

a) BHYTpIIIHI 3yCHJUISI Ta MOMEHTH, WIO

MIPUMMAIOTHCSI TIPU PO3PAXYHKY, 3HAXOIATHCS
y PpiBHOBa3l 13 CWJIaMH Ta MOMEHTaMH,
MIPUKJIAIEHUMHU J10 3’ €/IHAHb;

0) KOXKEH €JIIEMEHT 3’€JHaHHSI MOXe
CHpUMaTH BHYTPIIIHI 3yCHUIIIS TA MOMEHTH;

NOTE: Numerical values for yM may be defined in
the National Annex. Recommended values are as
follows: vy, = 1,25; yys = 1,25 and yyse = 1.1,

Yma = 105 vms = 1.0 Yygser = 1,05 vy = 1.1

2.3  APPLIED FORCES
AND MOMENTS

(1) The forces and moments applied to
joints at the ultimate limit state should be
determined according to the principles in EN
1993-1-1.

2.4  RESISTANCE OF JOINTS

(1)  The resistance of a joint should be
determined on the basis of the resistances of
its basic components.

(2 Linear-elastic or elastic-plastic analysis
may be used in the design of joints.

(3) Where fasteners with  different
stiffnesses are used to carry a shear load the
fasteners with the highest stiffness should be
designed to carry the design load. An
exception to this design method is given in
3.9.3.

2.5 DESIGN ASSUMPTIONS

(1)  Joints should be designed on the basis
of a realistic assumption of the distribution of
internal forces and moments. The following
assumptions should be used to determine the
distribution of forces:

a) the internal forces and moments
assumed in the analysis are in equilibrium
with the forces and moments applied to the
joints,

b) each element in the joint is capable of
resisting the internal forces and moments,
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B) nedopmarrii, 110 BIZIIIOBIJAIOTH
MPUHHITOMY pPO3MOJUTY, HE TMEepPEBUIIYIOTh
IrpaHUYHUX Jedopmallii KpinuibHUX JeTalen
ab0 3BapHUX IBIB Ta JeTaJied, IO
3’ € IHYIOThCS;

r) NPUITYCTUME PO3MOAUICHHS BHYTPIllI-
HIX 3yCWJIb TOBHUHHE OYTH pPEaJiCTUYHUM I10
BiJIHOIICHHIO JI0 TOTOHHUX JXOPCTKOCTEH Yy
MeXax 3’ ¢IHaHHA,

1) nedopmarii, TpunycTuMi y Oyab-sKii
pO3paxyHKOBIi ~ MoOJeni  Npu  MPYXKHO-
IUTACTUYHOMY  PO3pPaxyHKy, 3acHOBaHI Ha
MMOBOPOTAaX KOPCTKOTO TiJIa Ta/abo Ha (Hi3UIHO
MOJKJIMBHX JleopMalisx y MIIONIMHI, Ta

e) KO>KHA MOJIEJTb, 110 BUKOPHCTOBYETHCS,
Y3TOJDKYETbCS 3  OLIHKOK  pe3yibTaTiB
BurpoOyBanb (quB. EN 1990).

(2)  IIpaBmia 3acTocyBaHHs, HaBEICHI B
JaHIl 9acTHHI, 3aJ0BOJLHSIOTE 2.5(1).

2.6  3E€IHAHHS, 1O MPALIOIOThH
HA 3CYB TA MNIAJAIOTbCS JIi
YJIAPHOI'O, BIBPALIIHHOI'O TA/ABO
3HAKO3MIHHOI'O HABAHTAKEHHSI

1) S0 3’€HaHHS, 110 TPAIIOE Ha 3CYB,
MITAETHCS yAapHINA 11 a0o 3HauyH1N BiOpartii,
NOTPiIOHO BUKOPHUCTOBYBAaTH OJAMH 13 HACTYI-
HMX CIIOCOOIB 3’ €ITHAHHS:

— 3BapIOBAHHS,

— 0ONTH 3 3aMipHUM MIPUCTPOEM;
— MONepeIHbO HANpyKeH1 00NTH;
— 1H’ €KXI[iH1 OONTH;

—1iHm  TamM  OONTiB, fAKI  €(PEKTUBHO
MEPENIKOKAIOTh 3CYBY 3’ €IHAHUX YACTHUH;

— 3aKIJICIIKH.

2 Sxuo B 3’€IHaHHI HE JOIMYCKAEThCS
MPOKOB3yBaHHA (Mpu 1i1i 3HAKO3MIHHOIO
HaBaHTaXXEHHsS abo 3 OylIb-fKOi  1HIIO]
MIPUYMHU), CJJ 3aCTOCOBYBAaTH MONEPEIHBO
Hanpy>keHi 6osTu B 3’ eHaHHsIX Ty B a6o C
(muB. 3.4), OOATHM TMIABUINEHOT TOYHOCTI
(nuB. 3.6.1), 3aknenku abo 3BaplOBaHHS.

EN H b 1993-1-8:2011

C) the deformations implied by this
distribution do not exceed the deformation
capacity of the fasteners or welds and the
connected parts,

d) the assumed distribution of internal
forces should be realistic with regard to
relative stiffnesses within the joint,

e) the deformations assumed in any
design model based on elastic-plastic analysis
are based on rigid body rotations and/or in-
plane deformations which are physically
possible, and

f) any model used is in compliance with
the evaluation of test results (see EN 1990).

(2)  The application rules given in this part
satisfy 2.5(1).

26 JOINTS LOADED IN SHEAR
SUBJECT TO IMPACT, VIBRATION
AND/OR LOAD REVERSAL

(1)  Where a joint loaded in shear is subject
to impact or significant vibration one of the
following jointing methods should be used:

—welding

— bolts with locking devices
— preloaded bolts

— injection bolts

— other types of bolt which effectively prevent
movement of the connected parts

—rivets.

(2)  Where slip is not acceptable in a joint
(because it is subject to reversal of shear load
or for any other reason), preloaded bolts in a
Category B or C connection (see 3.4), fit bolts
(smmee 3.6.1), rivets or welding should be
used.
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(3) s BiTpoBHX B’s3eli Ta/abo B’s3€H,
mo 3a0e3nevyloTh CTIHKICTh Yy 3 €IHaHHSIX
tumy A (muB. 3.4), JOMYyCKAa€eThCS 3aCTOCY-
BaHHS OONTIB.

2.7  EKCHEHTPUCHUTET Y BY3JIAX

1) 3a HassBHOCTI €KCIEHTPUCUTETY y BY3IIi
3’€JHAHHS Ta CJIIEMEHTH CJIIJI PO3PaxOBYBAaTH
Ha JiI0 CyMapHMX MOMEHTIB Ta CHJ, 3a
BHHATKOM OCOOJIMBUX THUIIIB KOHCTPYKIIIH, 151
SKUX T[I0Ka3aHO, W0 B IbOMYy HeMa
HeoOXxigHocTi, uB. 5.1.5.

(2) Tpu 3’enHanHi KyTHKiB ab0 TaBpiB
OomHUM abo JaBOMa psAgaMH OOJTIB  CIJ
BpaxoBYyBaTH OyIb-sKul MOXJIMBUI
eKCLEHTpUCUTET, SK ImokazaHo B 2.7(1).
ExcuenTpucureTs B IUIONIMHI 200 13 TIOMUHA
CIIiT BHW3HAYaTH, PO3TJSLAAIOYM  BiIHOCHI
MOJIOKEHHS IIEHTPAJbHOI OCl eJeMeHTa Ta
PHUCOK Y IUIOMIMHI 3’€JHAaHHS (IUB. PUCYHOK
2.1). JIns po3TATHEHOTO OJAMHOYHOTO KYTHKA,
MPUKPITUICHOTO OJIHIEIO TIOJHIICIO OOJITaMH,
MOKHa BHUKOPHUCTOBYBATHU CIIPOILEHUN METOJ
po3paxyHKy, HaBeneHuii B 3.10.3.

[NPUMITKA. BnnuB eKCLUEHTPUCUTETY HAa KYTUKH, 110
BUKOPHCTOBYIOTHCSI SIK CTHCHEHI €JIEMEHTH DELIiTKH,
posrmsiayTo B BB 1.2 (Jomatok BB) EN 1993-1-1.

EN H b 1993-1-8:2011

3) For wind and/or stability bracings,
bolts in Category A connections (see 3.4) may
be used.

2.7 ECCENTRICITY AT
INTERSECTIONS

(1) Where there is eccentricity at
intersections, the joints and members should
be designed for the resulting moments and
forces, except in the case of particular types of
structures where it has been demonstrated that
it is not necessary, see 5.1.5.

2 In the case of joints of angles or tees
attached by either a single line of bolts or two
lines of bolts any possible eccentricity should
be taken into account in accordance with
2.7(1). In-plane and out-of-plane eccentricities
should be determined by considering the
relative positions of the centroidal axis of the
member and of the setting out line in the plane
of the connection (see Figure 2.1). For a single
angle in tension connected by bolts on one leg
the simplified design method given in 3.10.3
may be used.

NOTE: The effect of eccentricity on angles used as web
members in compression is given in EN 1993-1-1,
Annex BB 1.2.

1 — menTpabHi oci; 2 — KpinnabHi geTamdi; 3 — puckn

Pucynox 2.1 Puckn

1 Centroidal axes; 2 Fasteners; 3 Setting out lines

Figure 2.1 Setting out lines

3 3’€EAJHAHHSA HA
3AKJIEITIKAX TA IITUPTAX

BOJITAX,

3.1 BOJTHU,TAUKHU TA LHAWUBHU

3.1.1 3arajbHi H0JI0KEHHS

3 CONNECTIONS MADE WITH
BOLTS, RIVETS OR PINS

3.1 BOLTS, NUTS AND WASHERS
3.1.1 General
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(1)  Bci Oonru, raiiku Ta maiOd MOBHHHI
BIJIMOBIAATH CTaHAApPTaM, Ha sIKi € MOCUIIAHHS
y rpymi 4 (nuB. 1.2.4).

(2 [IpaBuna, HaBemeHI B JAHOMY
HOPMAaTHUBHOMY JOKYMEHTI, TIMCHI 1Jis1 OONTIB
KJIaCiB MIITHOCTI, HaBeJeHUX y Tadmuiti 3.1.

3 3HayeHHs Mexi IumHHOCTI fyh Ta
rpaHHYHa MIIHICTh HA po3Tar fu, mast Gomris
xiaciB 4.6, 4.8, 5.6, 5.8, 6.8, 8.8 Tta 10.9
HaBeneHi y Tabmumi 3.1. L{i 3HaueHHs cCiifg
npuiMaTd y po3paxyHKax SK XapakTe-
PUCTUYHI.

EN H b 1993-1-8:2011

(1)  All bolts, nuts and washers should
comply with 1.2.4 Reference Standards:
Group 4 (see 1.2.4)

(2)  The rules in this Standard are valid for
the bolt classes given in Table 3.1.

(3)  The yield strength fyn and the ultimate
tensile strength fu, for bolt classes 4.6, 4.8, 5.6,
5.8, 6.8, 8.8 and 10.9 are given in Table 3.1.
These values should be adopted as
characteristic values in design calculations.

Taommua 3.1 HomiHaiabHi 3HaYeHHs MexXi mMHHOCTI fyh Ta rpanuuHOl MilHOCTI Ha po3Tar fu, GorTiB
Table 3.1 Nominal values of the yield strength fy, and the ultimate fu, tensile
Knac minnocTi
Oonra 4.6 4.8 5.6 5.8 6.8 8.8 10.9
Bolt class
fyb, H/MM?
2 240 320 300 400 480 640 900
fyb (N/mm~)
fub, H/MM2
2 400 400 500 500 600 800 1000
fus (N/mm®)

I[MPUMITKA. B HauionansHOMY 10JaTKy MOXYTh OYTH
BIJICYTHI JIesIKi KJIaCH MIITHOCTI OOJITIB.

3.1.2 TlomepeaHbo HAMPY:KeHi 60ATH

(1) Sk momepeHBO HAMIPYXKEHI OOJITH MOXKYTh
BUKOPHUCTOBYBaTHCS TUIbKH OONTH KJIaciB
mingocti 8.8 Ta 10.9, mo BIANOBIZAIOTH
BUMOTaM CTaHAAPTIB, HA sIKI € MOCUJIAHHA Yy
rpyni 4 a8 BUCOKOMIIHUX KOHCTPYKIIMHHUX
00ATOBUX 3’€qHAHb 13 TMOMEPEIHIM HATATOM,
10 KOHTpoJtoeTbest (auB. 1.2.4), Ta BUMoram
CTaHJApTIB, Ha fKI € MOCWIAHHA y Tpymi 7
(muB. 1.2.7).

3.2  3AKIJIENIKH

(1) BmactuBOoCTI MarepiaiiB, pO3MipH Ta
JIOMYCKH JUI CTalleBUX 3aKJETIOK ITOBHHHI
BIJIMOBIAATH BUMOTaM CTAaHIAPTiB, Ha sKi
NnoCUIIaeThes rpymna 6 (aus. 1.2.6).

3.3 AHKEPHI BOJITH

(1) Hnsa ankepHHX OONTIB MOXYTh OyTH
BUKOPUCTaH1 HACTYIHI MaTepiaju:

— CTaJll MapoK 3TIHO 3 CTaHAapTaMu, Ha SIKi

NOTE: The National Annex may exclude certain bolt
classes.

3.1.2 Preloaded bolts

(1) Only bolt assemblies of classes 8.8 and
10.9 conforming to the requirements given in
1.2.4 Reference Standards: Group 4 for High
Strength Structural Bolting for preloading
with controlled tightening in accordance with
the requirements in 1.2.7 Reference
Standards: Group 7 may be wused as
preloaded bolts.

3.2 RIVETS

(1) The material properties, dimensions and
tolerances of steel rivets should comply with
the requirements given in 1.2.6 Reference
Standards: Group 6.

3.3 ANCHORBOLTS

(1)  The following materials may be used
for anchor bolts:

— Steel grades conforming to 1.2.1 Reference
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nocunaerhes rpyna 1 (aus. 1.2.1);

— CTaJli MapoK 3TiHO 3 CTaHAApTaMH, Ha SKi
nocuiaerbes rpyna 4 (aus. 1.2.4);

— cTajJi MapoK, IO BHUKOPHCTOBYIOTHCS JUISI
apmatypHux ctprkHiB 3rigHo 3 EN 10080 3a
YMOBH, [0 HOMIHAQJbHE 3HAYCHHS MEXI
IIMHHOCTI He mepeBuurye 640 H/Mm? mpu
po0OTI aHKEepHUX OOJTIB Ha 3pi3 Ta HE OUIBII
Hix 900 H/MM? — B iHIIMX BHIAIKAX.

3.4  THIIA BOJITOBUX 3’€IHAHb

3.4.1 3’enHaHHd, 10 NPANIOIOTH HA 3CYB

(1)  bBoutoBi 3’€nHaHHs, 10 MPALIOIOTh HA
3CyB, CIiI  pO3paxoByBaTéd  3rigHO 3
HACTYITHUMHU THIIAMH:

a) Tun A: 3pi3He 3’€THAHHS

JUis TaHOrO THUITY CIIiJ] 3aCTOCOBYBAaTH OOITH
knmacie  minHocti  4.6-10.9.  [lomepenne
Hamnpy>KeHHs Ta OCOOJIMBI  yMOBH  JUIA
KOHTaKTHUX  IIOBEpXOHb  HE  IOTPIOHI.
Po3paxyHkoBe  3ycuiuii  HE ~ IIOBMHHO
NEPEeBUIIYBAaTH HECYUOi 3JaTHOCTI Ha 3pi3, IO
BHU3Ha4YaeThCcsl 3a 3.6, Ta Ha 3MUHAHHS, LIO
BU3HaYaeThes 3a 3.6 Ta 3.7;

0) Tun B: ¢puxuiiine 3’eaHaHHS Y
IpPaHUYHOMY CTaHI 3a eKCIUIyaTaliiHO
MIPUIATHICTIO

Jlnss  maHoro TUNY  CJiJ  3aCTOCOBYBATH
MOTIEPETHBO HANpyXeHi OO0JATH 3rifHO 3
3.1.2(1). V rpaHu4HOMY CTaHi 3a eKcIulyara-
[IHHOI TMPHUAATHICTIO HE TIOBHHHO OyTH
MIPOKOB3YBaHHs. PO3paxyHKOBE 3yCHIUIS 3CYBY
B TPaHMYHOMY CTaHI 3a eKCIUIyaTaliifHOo
NPUIATHICTIO HE TOBMHHO TEPEBUIIYBATH
pPO3PaxyHKOBOi ~ HECy4oi  3JaTHOCTI  Ha
ITPOKOB3YBaHHS, BU3HaueHol  3a  3.9.
Po3paxyHkoBe 3ycwiuls 3CyBY HE IOBHHHO
IIEpEeBULIYBAaTU  PO3PAaxXyHKOBOI  HECYYOl
3IaTHOCT1 Ha 3pi3, BU3HAueHoi 3a 3.6, Ta Ha
3MUHAHHS, BU3Ha4eHoi 3a 3.6 ta 3.7,

B) Tun C: o¢pukuiiine 3 €AHAHHI Y
IPaHUYHOMY CTaHi 3a HECYYOIO 3[JaTHICTIO

JInst  jmaHoro THIy CIil  3aCTOCOBYBATH
MOTIEPEeTHBO HANpyXeHi OoATH 3rifHO 3
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Standards: Group 1;

— Steel grades conforming to 1.2.4 Reference
Standards: Group 4;

- Steel grades used for reinforcing bars
conforming to EN 10080; provided that the
nominal yield strength does not exceed 640
N/mm? when the anchor bolts are required to
act in shear and not more than 900 N/mm?
otherwise.

3.4 CATEGORIES OF
CONNECTIONS

BOLTED

3.4.1 Shear connections

(1) Bolted connections loaded in shear
should be designed as one of the following:

a) Category A: Bearing type

In this category bolts from class 4.6 up to and
including class 10.9 should be used. No
preloading and special provisions for contact
surfaces are required. The design ultimate
shear load should not exceed the design
shear resistance, obtained from 3.6, nor the
design bearing resistance, obtained from 3.6
and 3.7;

b) Category  B:
serviceability limit state

Slip-resistant  at

In this category preloaded bolts in
accordance with 3.1.2(1) should be used.
Slip should not occur at the serviceability
limit state. The design serviceability shear
load should not exceed the design slip
resistance, obtained from 3.9. The design
ultimate shear load should not exceed the
design shear resistance, obtained from 3.6,
nor the design bearing resistance, obtained
from 3.6 and 3.7.

C) Category C: Slip-resistant at ultimate
limit state

In this category preloaded bolts in
accordance with 3.1.2(1) should be used.
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3.1.2(1). Y rpaHM4YHOMY CTaHI 3a HECYYOIO
3JIaTHICTIO HE TIOBUHHO OYTH MPOKOB3yBaHHS.
Po3paxyHkoBe 3ycwiuis 3CyBYy HE IOBHHHO
IIEPEBUIYBATH  PO3PaXyHKOBOI  HECydol
3IATHOCTI Ha TPOKOB3yBaHHS, BU3HAUEHOI 3a
3.9, Ta Ha 3MMHAaHHA, BU3Ha4eHoi 3a 3.6 Ta 3.7.
KpiMm Toro, mpu 3’€mHaHHI PO3TATHEHUX
€JIEMEHTIB CJiJ TEPEeBIpATH PO3PAXYHKOBY
HECy4y 3IaTHICTh IONEPEYHOro Mepepiszy
HETTO NnetRd Y TUIACTHUYHIN cTamii y MicIi
po3ramryBaHHsS ~ OOJTOBHUX OTBOPIB  (JMB.
EN 1993-1-1, 6.2) B rpanuyHoMy cTaHi 3a
HECYYOI0 3/JaTHICTIO.

[TepeBipku Ui TaHUX TUMIB 3’€THAHb 3BE/ICHI
B Ta0uro 3.2.

3.4.2 3’enHaHHs, 110 NPANIOIOTH
HA PO3THAT

(1)  bBoutoBi 3’€nHaHHs, 10 MPALIOIOTh HA
pO3TSAr, CIiJi PO3pPAaxOByBaTéd  3riAHO 3
HACTYITHUMHU THIIAMH:

a) Tun D: 3’enHanHs Oe3 monepeaIHbOro
HaTATY O0NTIB

Jlnisi TaHOTO THITY CIIiJ] 3aCTOCOBYBAaTH OONTH
kiaciB MinHocTi 4.6—10.9. Tlonepenniii HaTsT
He TOoTpiOeH. 3’ €JHaHHs AAHOTO THUITY HE CIIiJT
3aCTOCOBYBAaTH y pa3i 4actoi nii 3MIHHOTO
PO3TATYBaJIBHOTO HaBaHTaxeHHs. OHAK BOHU
MOXYTh 3aCTOCOBYBATHUCS B 3 €JIHaHHSX, IIO
CIpUKMalOTh 3BHUYAiHI BITPOBI HaBaHTa-
KEHHS.

0) Tun E: 3’emHanHs 3 momepenHiM
HaTATOM OOJITIB

JUis TaHOTO THUITY CIIiJ 3aCTOCOBYBAaTH OOITH
kiaciB 8.8-10.9 i3 momepeaHiM HATATOM, IO
KOHTPOJIOETHCS 3T1HO 3 CTaHJapTaMu, Ha SIK1
nocusaeTses rpyna 7 (aus. 1.2.7).

[lepeBipku /1t JaHUX THUTIIB 3’ €HAHB 3BEJEHI
B Tabnuiio 3.2

Tadauusa 3.2 Tunu 00J1TOBHX 3’€IHAHD
Table 3.2 Categories of bolted connections

EN H b 1993-1-8:2011

Slip should not occur at the ultimate limit
state. The design ultimate shear load should
not exceed the design slip resistance, obtained
from 3.9, nor the design bearing resistance,
obtained from 3.6 and 3.7. In addition for a
connection in tension, the design plastic
resistance of the net cross-section at bolt
holes Npgrq (see 6.2 of EN 1993-1-1),
should be checked, at the ultimate limit state.

The design checks for these connections are
summarized in Table 3.2.

3.4.2 Tension connections

(1) Bolted connection loaded in tension
should be designed as one of the following:

a) Category D: non-preloaded

In this category bolts from class 4.6 up to and
including class 10.9 should be used. No
preloading is required. This category should
not be used where the connections are
frequently subjected to variations of tensile
loading. However, they may be used in
connections designed to resist normal wind
loads.

b) Category E: preloaded

In this category preloaded 8.8 and 10.9 bolts
with controlled tightening in conformity with
1.2.7 Reference Standards: Group 7 should
be used.

The design checks for these connections are
summarized in Table 3.2.

TUIIA KPUTEPIN
CATEGORY CRITERIA

NNPUMITKHU
REMARKS

3’€IHAHHS, 11O ITPAIIIOIOTH HA 3CYB
SHEAR CONNECTIONS
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A F <F MOINEPEAHE HAINPY)XEHHS HE
3PI3HE 3’€JHAHHS vEd T vRE MOTPIGHE. MOXKYTh
BEARING TYPE F e < Forg 3ACTOCOBYBATHCSI BOJITH
KJIACIB 4.6-10.9.
NO PRELOADING REQUIRED.
BOLT CLASSES FROM 4.6 TO 10.9
MAY BE USED.
3AKIHYEHHS TABJIMLII 3.2
END TABLE 3.2
TUIH KPUTEPII MPUMITKUA
CATEGORY CRITERIA REMARKS
B F <F CJI 3ACTOCOBYBATH
®PUKIIAHE 3’€ THAHHS v/Ed ser 7 7 s,Rd ser MOMNEPEJHLO HANPYKEHI BOJTH
Y TPAHUYHOMY CTAHI 3A Fei <F g KJIACIB 8.8 ABO 10.9.
EKCILTYATALIIHOIO F <F HECYYA 3IATHICTD HA
MPUJATHICTIO vEd = bRd MMPOKOB3YBAHHSI B TPAHUUHOMY
SLIP-RESISTANT AT CTAHI 3A EKCIUIYATALIIMHOIO
SERVICEABILITY MPUJATHICTIO BUSHAUAETHCS 3A
3.9
PRELOADED 88 OR 109 BOLTS
SHOULD BE USED. FOR SLIP
RESISTANCE AT SERVICEABILITY
SEE 3.9
e F,., <F . CJIT 3ACTOCOBYBATH
®PUKLIHE 3°€THAHHS ’ ’ MOMNEPEJAHLO HANPYKEHI BOJTH
Y TPAHUYHOMY CTAHI 3A Fei < Fr KJACIB 88 ABO 109. HECYYA
HECYYOIO 3JJATHICTIO E <N 3JATHICTh HA TIPOKOB3YBAHHS B
SLIP-RESISTANT AT VEd = Nnet,Rd TPAHUYHOMY CTAHI 3A HECYUYOIO
ULTIMATE 3JIATHICTIO BU3HAUAETHCS 3A 3.9.
Nnetro — AUB. 3.4.1(1) B)
PRELOADED 8.8 OR 10.9 BOLTS
SHOULD BE USED. FOR SLIP
RESISTANCE AT ULTIMATE SEE 3.9.
Nnetro SEE 3.4.1(1) C).
3’€IHAHHS, 11O MPALIOIOTH HA PO3TSAT
TENSION CONNECTIONS
D F o <F o MOMNEPEJAHE HANPY)KEHHSI HE
3’€IHAHHS BE3 ’ ’ MOTPIBHE. MOXKYTh
MOMEPEAHLOTO HATATY Foea < Bpra 3ACTOCOBYBATHUCS BOJITH
BOJITIB KJIACIB
NON-PRELOADED 4.6-10.9.
Brro BU3HAUYAETHCS 3A
TABJULEIO 3.4
NO PRELOADING REQUIRED.
BOLT CLASSES FROM 4.6 TO 10.9
MAY BE USED.
Brro SEE TABLE 3.4.
E F o <F o CJIL] 3ACTOCOBYBATH
3’€ITHAHHS ’ ’ MOMNEPEJAHLO HATIPY)KEHI BOJITH
3 IOMEPEIHIM HATSITOM ved < By ra KJIACIB 8.8 ABO 10.9.
BOJITIB Brro BU3HAUYAETHCS 3A
PRELOADED TABJIMLIEIO 3.4

PRELOADED 88 OR 109 BOLTS
SHOULD BE USED.
Brro SEE TABLE 3.4.

PO3PAXYHKOBE PO3TAI'YBAJIBHE

3YCUJJIA Frep HOBUHHO BKJIIOYATH MOKJ/INBE

3YCUJJIA BIAPUBY BHACJIIJOK E®EKTY BAXKEJIA, JIUB. 3.11. BOJITH PO3TATI'YBAJIBHOT'O

3yCUJJIA  3CYBY PA30M
3AJJOBOJIBHATH YMOBU, HABEJIEHI ¥ TABJIMIII 3.4

I3 PO3TATI'YBAJIBHUM

3YCUJUIAM, IOBHHHI TAKOX

THE DESIGN TENSILE FORCE Frep SHOULD INCLUDE ANY FORCE DUE TO PRYING ACTION,
SEE 3.11. BOLTS SUBJECTED TO BOTH SHEAR FORCE AND TENSILE FORCE SHOULD ALSO

30




EN H b 1993-1-8:2011

| SATISFY THE CRITERIA GIVEN IN TABLE 3.4.

[NPUMITKA. Skumo mnomnepeiHe HANpy>KEeHHS He
BHKOPHUCTOBYETBCS NP pO3paxyHKax  HeCcydoi
3IATHOCTI Ha TPOKOB3yBaHHS, ayie TMOTpiOHE TpH
BHTOTOBJICHHI 200 SIK TIOKa3HUK SKOCTi (HANPUKIIAI, IS
MiABUINCHHS [OBTOBIYHOCTI), TO 3HAYEHHS 3YCHIUIA
MOTIEPETHHOTO HANpPY)KEHHS MOke OyTH BH3HAa4YCHE B
HarmionansHOMY TOZATKYy.

3.5 PO3TALIIYBAHHS
JJIAA BOJITIB TA 3AKJVIEITIOK

OTBOPIB

(1) MinimManbHi Ta MAKCUMaJIbHI 3HAYEHHS
KPOKY, BiICTaHEH /0 Kpar €IeMEHTa B30BXK
Ta ymorepeK 3yCHUIs Uis OOJITIB Ta 3aKJICIIOK
HaBeseHi y Tabmmi 3.3.

(2) MinimManbHi Ta MAKCUMaJIbHI 3HAYEHHS
KPOKY, BIZICTaHEW 10 Kpar eJIeMEHTa B3J0BXK
Ta YIOONEPEK 3YCWIUIS Il KOHCTPYKILH,
PO3TATHEHHX BTOMHHMM HABaHTAKEHHSIM, JIHB.

EN 1993-1-9.

NOTE: If preload is not explicitly used in the design
calculations for slip resistances but is required for execution
purposes or as a quality measure (e.g. for durability) then the
level of preload can be specified in the National Annex.

3.5 POSITIONING OF HOLES FOR
BOLTS AND RIVETS

@ Minimum and maximum spacing and
end and edge distances for bolts and rivets
are given in Table 3.3.

2 Minimum and maximum spacing,
end and edge distances for structures
subjected to fatigue, see EN 1993-1-9.

Tadoauua 3.3 MiniMaabHi Ta MaKkcUMAaJIbHI 3HAYEHHS KPOKY, BiIcTaHel 10 Kpalo eJleMeHTa
Table 3.3 Minimum and maximum spacing, end and edge distances

MAKCUMAJIBHE 3HAUEHHSIY-23)
MAXIMUMY 23)
KOHCTPYKIIII, BUT'OTOBJIEHI 31 KOHCTPYKIIII,
CTAJIEN, BUI'OTOBJIEHI 31
L0 BLINOBIJAIOTH EN 10025, OKPIM CTAJIEN
CTAJIEN ’
> O BIAMMOBIJIAIOTH
11O BLIHOBIAAKOTH EN 10025-5 m EJ;l\I 100255
STRUCTURES MADE FROM STEELS
CONFORMING STRUCTURES MADE
BIACTAHI TO EN 10025 EXCEPT STEELS FROM STEELS
TA KPOKU, CONFORMING CONFORMING
JIUB. MIHIMAJ TO EN 10025-5 TO EN 10025-5
bHE
PUCYHOK 3.1 CTAJIb, CTAJIb, CTAJIb,
3HAYEHH
DISTANCES q 1[0 IEPEBYBA€E 1110 HE 111(6)
AND M1 BIJIMBOM NEPEBYBAE BUKOPUCTOBYETHC
MINIMUM "
SPACINGS, ATMOC®EPHOI 11 BIJIMBOM s
SEE FIGURE 3.1 ABO THIIOi ATMOC®EPHOI BE3 IOKPUTTS
KOPO3Ii ABO THIIOI STEEL USED
STEEL EXPOSED KOPO3Ii UNPROTECTED
TO THE STEEL NOT
WEATHER OR EXPOSED TO THE
OTHER WEATHER OR
CORROSIVE OTHER
INFLUENCES CORROSIVE
INFLUENCES
BIACTAHbB 10 1,2Do 4T + 40 MM BLJIBILE 3 8T
KPAIO 4T + 40 MM ABO 125 MM
B3JIOBXK THE LARGER OF
3YCUJLJIA E1 8T OR 125 MM
END DISTANCE
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E:

BIJICTAHB 10 1,2Do 4T + 40 MM BUIBIIIE 3 8T
KPAIO AT + 40 MM ABO 125 MM
YHONEPEK THE LARGER OF

3YCWJLIIA E2 8T OR 125 MM
EDGE
DISTANCE E;
BIICTAHb 1,5D¢%
I
OBAJIbHUX
OTBOPIB E3
DISTANCE Es
INSLOTTED
HOLES
BIICTAHb 1,5D¢%
JISA
OBAJIBHUX
OTBOPIB E;4
DISTANCE E4
INSLOTTED
HOLES
2,2Do MEHIIIE 3 MEHIIIE 3 MEHIIE 3 14TMIN
KPOK P, 9 14T ABO 200 MM | 14T ABO 200 MM ABO 175 MM
SPACING P, THE  SMALLER | THE SMALLER OF THE SMALLER OF
OF 14T OR 200 MM 14Tmin OR 175 MM
14T OR 200 MM
MEHIIIE 3
KPOK P 14T ABO 200 MM
SPACING P10 g';E SMALLER
14T OR 200 MM
MEHIIIE 3
KPOK P1, 28T ABO 400 MM
SPACING Py, g';E SMALLER
28T OR 400 MM
2,4Do MEHIIIE 3 MEHIIIE 3 MEHIIIE 3 14TMIN
KPOK P 14T ABO 200 MM | 14T ABO 200 MM ABO 175 MM
SPACING P, 9 THE  SMALLER | THE SMALLER OF THE SMALLER OF
OF 14T OR 200 MM 14Tmin OR 175 MM
14T OR 200 MM

3AKIHYEHHSI TABJIMII 3.3
END TABLE 3.3

) MAKCUMAJIBHI 3HAYEHHSI KPOKY, BIICTAHEN 1O KPAIO TA KPOMKHM EJEMEHTA HE
OBMEKEHI, OKPIM HACTYIIHUX BUTIAJIKIB:

— 1711 CTUCHEHMX EJEMEHTIB 3 METOIO YHUKHEHHS MICIIEBOI BTPATH CTIHKOCTI TA
KOPO3Ii HE3AXUIIIEHUX EJJEMEHTIB;

— U1 POSTATHEHUX EJIEMEHTIB, HE 3AXMIIEHUX BIJ KOPO3Ii, 3 METOKO YHUKHEHHS 1i
BUHUKHEHHS.

D MAXIMUM VALUES FOR SPACINGS, EDGE AND END DISTANCES ARE UNLIMITED, EXCEPT IN
THE FOLLOWING CASES:

— FOR COMPRESSION MEMBERS IN ORDER TO AVOID LOCAL BUCKLING AND TO PREVENT
CORROSION IN EXPOSED MEMBERS AND;

— FOR EXPOSED TENSION MEMBERS TO PREVENT CORROSION.

2 HECYYY 3JATHICTH 3A MICHIEBOIO CTIMKICTIO CTUCHEHHUX IIJIACTUH HA JUISTHKAX
MDIXK KPIMAJIBHAMMU JETAJAMHM CJIIJI BU3HAYATHA 3A EN 1993-1-1, IIPHUMMAIOYH
PO3PAXYHKOBY JIOBXKHWHY PIBHOIO 0,6P.. TEPEBIPKA MICIHEBOI CTIMKOCTI MIXK
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SMALLER THAN 9 E . THE EDGE DISTANCE SHOULD NOT EXCEED THE LOCAL BUCKLING

9 T - TOBIIMHA TOHIIOI'O 3 30BHIIIHIX EJJEMEHTIB, 1O 3’€AHYIOThCHI.
9 T 1S THE THICKNESS OF THE THINNER OUTER CONNECTED PART.
Y OBMEXXEHHS 3A PO3MIPAMU JIJISI OBAJIBHUX OTBOPIB HABEJAEHI B CTAHJAPTAX, HA

KPIMMWJIBHUMU JETAJISIMU HE MNOTPIBHA, SKINO BIJHOWEHHS PJ/T MEHLIIE 9E.
BIICTAHb 1O KPAIO EJIEMEHTA YIOIEPEK 3YCHUJ/IJIA HE INIOBUHHA TIEPEBHUIIYBATHU
BUMOI' 1O MICHEBOI'O BUTUHY JUISA BUCTYIIHUX CTUCHEHUX EJIEMEHTIB, IUB. EN 1993-
1-1. I BUMOI'M HE PO3INOBCIOUKYIOTBHCS HA BIACTAHI 1O KPAIO EJIEMEHTA B3J0BXK
3YCHJLJIA.

2 THE LOCAL BUCKLING RESISTANCE OF THE PLATE IN COMPRESSION BETWEEN THE
FASTENERS SHOULD BE CALCULATED ACCORDING TO EN 1993-1-1 USING 0,6 P1 AS BUCKLING
LENGTH. LOCAL BUCKLING BETWEEN THE FASTENERS NEED NOT TO BE CHECKED IF PJ/T IS

REQUIREMENTS FOR AN OUTSTAND ELEMENT IN THE COMPRESSION MEMBERS, SEE EN
1993-1-1. THE END DISTANCE IS NOT AFFECTED BY THIS REQUIREMENT.

SIKI HOCUJIAIOTBHCSL, TPYIIN 7 (AUB. 1.2.7).
4

STANDARDS: GROUP 7.

PACYHOK 3.1 (B).

THE DIMENSIONAL LIMITS FOR SLOTTED HOLES ARE GIVEN

5 MPUA PO3MIIIEHHI PSIIIB KPINMWJIbHUX JETAJIEM ¥ IIAXOBOMY IMOPSIJIKY, MOXHA
NPUUMATHU MIHIMAJIBHE 3HAYEHHS KPOKY P; = 12D 3A YMOBH, IO MIHIMAJIbHA
BIJICTAHB L MI’K BYAb-IKUMHU CYMIZKHUMU OTBOPAMMU CKJIAJA€ HE MEHIUIE 2,4Do, /INB.

IN 1.2.7 REFERENCE

% FOR STAGGERED ROWS OF FASTENERS A MINIMUM LINE SPACING OF P2 = 1,2Do MAY BE

USED, PROVIDED THAT THE MINIMUM DISTANCE L BETWEEN ANY TOO FASTENERS IS
GREATER THAN 2,4Do, SEE FIGURE 3.1B

a)

po3MillleHHi 0TBOPiB

ITo3naueHHs1 BiacTaHeld ©pu PpsAJOBOMY 0) Ilo3HaueHHs1 BiacTaHeli ©NpH psAI0BOMY

po3MillleHHi 0TBOPIB Y IaX0BOMY NOPAIKY

a) Symbols for spacing of fasteners b) Symbols for staggered spacing
L Py = 1.2 "D
Py —f—t+¢4 L =244,
44| e/e/e/ oo ]t
— p. - [ O CJ «:} L
_‘1’ —eP —q} 2 e A i

B)

B CTUCHCHHX €JIEMEHTaX

¢)

[IIaxoBuii NOPSIOK OTBOPIB

Stagged Rows of fasteners
PO3MillleHHSI OTBOPiB y IIaX0BOMY HOPAIKY I) PpO3MillleHHSI OTBOPIiB Yy WIAXOBOMY MNOPSIAKY
B PO3TSITHEHUX eJleMeHTax

staggered spacing — compression d) spacing in tension members

p——p1 f——F—P1o
B o oY cluie ol & AU gl sl alvion & 009
*16— 4 -4 - 22— |

pi=< 14 t Ta <200 mwm;
p1 <14 tand <200 mm;

p2 <14 tta <200 MM
p2 <14 tand <200 mm

P10 < 14 t ta < 200 mm; p1,i <28 Ta <400 MM
P10 <14 tand <200 mm; p1i <28 tand <400 mm
1 — kpaiiHili psig; 2 — cepeHii psy
1 — outer row; 2 — inner row
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1) BiacTaHi 10 Kpalo ejleMeHTAa 1JIs1 0BAJILHUX OTBOpPIB
tances for slotted holes
-

e) end and edge dis

Pucynox 3.1 Ilo3naueHHs BiacTaHeii Mizk oTBOpaMu, BiicTaHeii 10 Kpalo ejieMeHTa
Figure 3.1 Symbols for end and edge distances and spacing of fasteners

3.6 PO3PAXYHKOBA HECYYA
3JATHICTH OAMHOYHHUX
KPIIMMUJILHUX JTETAJIEA

3.6.1 BoJuru Ta 3aKjenKu

(1)  PospaxyHKOBI  3HAU€HHS  HeCy4oi
3JIaTHOCTI OJUHOYHUX KPIMHJIBHUX JETAICH Y
3’€HAHHIX IMiJ JI€I0 3CyBY Ta/abo po3Tary
HaBezleH1 y Ta0muii 3.4.

(2)  PospaxyHkOBe  3HAUCHHS  3yCHIUIS
MOMEPEeTHLOr0  HanpykeHHs Fpcd  OonTi
BianoBigHO 10 3.1.2(1) BH3HaAudaeThCs 3a
¢bopmysorO:

Fp,Cd =0,7f, A vy, -

[MPUMITKA. koo monepeaHe HampyKeHHS He
BPaxOBYEThCSI TPU PO3PAXyHKY, AMB. TPUMITKY [0
Tabmui 3.2.

(3)  PospaxyHkoBi  3Ha4YeHHS  HECYdYol
3JITaTHOCT1 Ha PO3TAT Ta HA 3pi3 MO Pi3bOOBIi
yacTuH1 00nTa, HaBeneHi y Tabmwmii 3.4, cmin
3aCTOCOBYBAaTH TUIBKH JUIsi OONTIB, BUTOTOB-
JIEHWX y BIATIOBIAHOCTI 31 CTaHIApTaMH, Ha SIKi
€ nocunaHHg y rpym 4 (muB. 1.2.4). s
€JIEMEHTIB 13 pi3310, TAKUX SIK aHKEpHI O0NTH
a0o CTpMKHI B’SI3KeH, BUTOTOBJICHUX 13 KPYT-
JIUX CTAJIEBUX CTPUXKHIB 13 Pi3310, BUKOHAHOIO
srizno 3 EN 1090, ciix BHKOpPHCTOBYBAaTH
BiAMOBIMHI 3HaYeHHSA 3 Tabmumi 3.4. Jlos
0onTiB, pi3k skux He Bignosimae EN 1090,
BIAMOBIAHI 3HadeHHd 3 Ta0mmml 3.4 coifg
MMOMHOXUTH Ha KoedimieHT 0,85.

3.6 DESIGN RESISTANCE FOR
INDIVIDUAL INDIVIDUAL FASTENERS

3.6.1 Bolts and rivets

(1)  The design resistance for an individual
fastener subjected to shear and/or tension is
given in Table 3.4.

(2)  For preloaded bolts in accordance with
3.1.2(1) the design preload, F g4, to be used in

design calculations should be taken as:

(3.1)

NOTE: Where the preload is not used in design
calculations see note to Table 3.2.

(3)  The design resistances for tension and
for shear through the threaded portion of a
bolt given in Table 3.4 should only be used
for bolts manufactured in conformity with
1.2.4 Reference Standard: Group 4. For bolts
with cut threads, such as anchor bolts or tie
rods fabricated from round steel bars where
the threads comply with EN 1090, the
relevant values from Table 3.4 should be
used. For bolts with cut threads where the
threads do not comply with EN 1090 the
relevant values from Table 3.4 should be
multiplied by a factor of 0,85.
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(4)  PospaxyHkoBe  3HAUYEHHS  HECYYOl
31aTHOCTI Ha 3pi3 Fyrd, HaBemeHe B TaOMUII
3.4, ciij BUKOPUCTOBYBATH TUIBKU /I OOTIB
B OTBOpax 3 HOMIHAJIBHHM 3a30pOM, IO HE
MIEPEBUINYE 3a30p JUISI HOPMAJIbHHX OTBOPIB,
pEerIaMeHTOBaHUN CTaHAApTaMH, Ha SKi €
nocwiaHHs y rpymi 7 (nus. 1.2.7).

5) Bontu M12 ta M14 MoxHa BHKOpHC-
TOBYBaTH TaKOX y OTBOpax i3 3a30poM, MIO
JOPIBHIOE 2 MM, 32 YMOBH, III0 PO3PaXxyHKOBE
3HAYEHHS HECYYOi 3AaTHOCTI Ipynu OOJTIB Ha
3MUHAHHS Oifbllle 4K JOPIBHIOE DPO3paxyH-
KOBOMY 3HA4€HHIO HECY4Oi 3aTHOCTI TpyIH
6oxaTiB Ha 3pi3. Kpim Toro, myist OONTIB KiaciB
minnocti 4.8, 5.8, 6.8, 88 Ta 109
PO3paxyHKOBE 3HAUYCHHS HECY40i 3JaTHOCTI Ha
3pi3 FyRrd CITia mpuiiMaTH TaKUM, 110 JTOPIBHIOE
3HAUEHHIO, HaBeJICHOMY B Tabmumi 3.4,
oMHOkeHoMYy Ha 0,85.

(6) Bontu migBUIIEHOT TOYHOCTI  CJIJ
pO3paxOBYBAaTH  AHAJOTIYHO  PO3PAXYHKY
00JITiB, BCTAHOBJICHUX Yy HOPMaJbHI1 OTBOPHU.

@) Pi3p GONTIB MiBUIIEHOI TOYHOCTI HE
MOBHHHA BKJIFOYATHCS Y IUIOIIUHY 3Pi3y.

(8) Jlomxkmua Hapi3HOI YacTHHH OoiTa
M1JIBUIIIEHOT TOYHOCTI, BKJIFOYEHOI 10 HEeCydoi
JOBXXUHM, HE TIOBHHHA TIepeBUIIyBaTH 1/3
TOBIIUHU TIJIACTUHKH, TUB. PUCYHOK 3.2.

(9)  Homyck Ha aiameTp OTBOpY i O0jTa
MABUIIEHO] TOYHOCTI ITOBHHEH BIAIIOBIIATH
CTaHJapTaM, Ha SKI IOCWUJIAE€Tbcsl rpyna /
(muB. 1.2.7).

(10) TIlpu 3’eqHAHHI ENEMEHTIB BHAIYCK
OJIHUM DsIIoM OOJNTIB, TUB. PUCYHOK 3.3, Cilijl
nepeadavyaTy maibu K Mix rojloBKy OoiiTa,
Tak 1 mija raiiky. Po3paxyHkoBe 3Ha4yeHHs
Hecy4oi 3JaTHOCTI OonTa Ha 3MHHAaHHA FpRrd
JUIE  KOXHOro  Oonta  HE  IMOBUHHO
NIePEBUIILYBaTH

EN H b 1993-1-8:2011

(4)  The design shear resistance F,gq
given in Table 3.4 should only be used
where the bolts are used in holes with
nominal clearances not exceeding those for
normal holes as specified in 1.2.7 Reference
Standards: Group 7.

5) M12 and M14 bolts may also be used
in 2 mm clearance holes provided that the
design resistance of the bolt group based on
bearing is greater or equal to the design
resistance of the bolt group based on bolt
shear. In addition for class 4.8, 5.8, 6.8, 8.8
and 10.9 bolts the design shear resistance
F.,rqs Should be taken as 0,85 times the value
given in Table 3.4.

(6) Fit bolts should be designed using the
method for bolts in normal holes.

(7)  The thread of a fit bolt should not be
included in the shear plane.

(8)  The length of the threaded portion of
a fit bolt included in the bearing length
should not exceed 1/3 of the thickness of the
plate, see Figure 3.2.

(9)  The hole tolerance used for fit bolts
should be in accordance with 1.2.7 Reference
Standards: Group 7.

(10) In single lap joints with only one bolt
row, see Figure 3.3, the bolts should be
provided with washers under both the head
and the nut. The design bearing resistance
Fp,rq fOr each bolt should be limited to:

Fore <1,5Fdt/y,,,. (3.2)

IMPUMITKA. 3’eqHaHHs €JIEMEHTIB BHAIYCK OIHHUM
PSIOM 3aKJICTIOK HE JTOTTYCKAEThHCS.

(11) TIIpm 3’emHaHHI ENEMEHTIB BHAITYCK
omHUM OonaToM abo OAHUM pSIOM OONTIB
kmacy MinHocti 8.8  abo 109 cmin
BUKOPHUCTOBYBATH 3arapToBaHi IIaiOH.

NOTE: Single rivets should not be used in single lap
joints.

(11) In the case of class 8.8 or 10.9 bolts,
hardened washers should be used for single

lap joints with only one bolt or one row of
bolts.
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(12) TIlpu  BukopuctanHi  OOATIB 4K
3aKJICTIOK, IO TMEPEAal0Th 3YCHIUIA 3pi3y 4d
3MHHAHHA 4epe3 NPOKIAJAKU  3arajbHOI0
TOBIIMHOK 1p, Oimbmoro HiK 1/3 HOMI-
HaipHOrO jiamerpa d, guB. pucyHok 3.4,
PO3paxyHKOBE 3HAUEHHS HECY4oi 3AaTHOCTI Ha
3pi3 FyRrd, oOuncnene 3a tabnwuiero 3.4, ciin
MIOMHOKUTH Ha 3HIDKYBAJIbHUMA KoedilieHT Pp,
BHU3HaueHU# 3a GopMyIoLo:

ad

Py 8d +3t,
(13) VY 3’emnHaHHsAX 13 JABOMA ILIOIIMHAMU
3pi3y, 3a HAsABHOCTI MPOKJIAIOK Ha 000X
CTOpPOHAX CTUKY, 3Ha4eHHS fp ciij mpuiiMath
TaKuM, 1110 JOPIBHIOE TOBIIHMHI OUIBIIT TOBCTOL
MIPOKJIA]TKH.

(14) 3aknenkoBi 3’€AHaHHS CIiJg  po3pa-
XOBYBaTH Ha Imieperady 3yCWiIb 3CyBY. Y
BUIIAJIKy PO3TATHEHHS PO3PaxyHKOBE 3Ha-
YEeHHS PO3TATYBAIBLHOTO 3ycwiuisi Fied He
MOBUHHO  TIEPEBHUIYBATH  PO3PAXyHKOBOI'O
3HAYEHHsI HECy4oi 37aTHOCTI Ha po3TAr FiRrd,
HaBeJICHOTo y Tadumili 3.4.

(15) [Hdns crami mapku S 235 3uaueHHs fur
iCIIst KJIEHaHHs MOKe OYTH MPUIHSATE TaKuM,
mo popisHoe 400 H/mm?,

(16) ToBmmHa  makera  JIUCTiB, IO
CTATYIOTBCS 3aKJIENKaMH, $K IMpaBUJIO, HE
MOBUHHA TiepeBuinyBatu 4,50 mpu KienaHHi
MOJIOTKOM Ta 6,50 Tpu KJIeNaHHi MpecoM.
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(12) Where bolts or rivets transmitting
load in shear and bearing pass through
packing of total thickness t, greater than one-
third of the nominal diameter d, see Figure
3.4, the design shear resistance Fgq
calculated as specified in Table 3.4, should
be multiplying by a reduction factor 8, given

by:

pu (but) B, <1. (3.3)

(13) For double shear connections with
packing on both sides of the splice, t, should
be taken as the thickness of the thicker
packing.

(14) Riveted connections should be
designed to transfer shear forces. If tension is
present the design tensile force F gy should
not exceed the design tension resistance F gy
given in Table 3.4.

(15) For grade S 235 steel the «as driven»
value of f,r may be taken as 400 N/mm?.

(16) As a general rule, the grip length of a
rivet should not exceed 4,5d for hammer
riveting and 6,5d for press riveting.

Pucynox 3.2 Po3mimenns pizb60Boi yacTuau 60JTiB

Figure 3.2 ¢ fit bolts

Threaded portion of the shank in the bearing length
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Pucynok 3.3 3’eaHanHsI BHANYCK OJHUM PsAA0OM 00TiB
Figure 3.3 Single lap joint with one row of bolts

FPacling plates
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Pucynok 3.4 3’enHaHH# 3 MPOKJIATKAMHA
Figure 3.4 Fasteners through packings

Tadanusa 3.4 Hecy4a 3aaTHicTH OIMHOYHUX KPiMUJIbHUX JIeTaJeill, 0 MiTal0ThCs 3pi3y Ta/abo po3Tsary
Table 3.4 Design resistance for individual fasteners subjected to shear and/or tension

BUJI BIIMOBH BOJITH 3AKJIENKHA
FAILURE BOLTS RIVETS
MODE

HECYYA o, f A 0,61

3TATHICTh F,rg = ——2 F, a _06t,A

HA 3PI3 Tme Tm2

OJTHIET —  SKHNIO TUIOIAHA  3PI3Y

JIOIUHU MPOXOJUTh YEPE3 HAPI3HY

3PI3Y YACTHHY BOJTA (4 - TUIOLIA

SHEAR PO3TSITHEHOI YACTHUHHM BOJITA

RESISTANCE | As):

PER SHEAR |- WHERE THE SHEAR PLANE

PLANE PASSES THROUGH THE THREADED

PORTION OF THE BOLT (A IS THE
TENSILE STRESS AREA OF THE
BOLT As):

— s BOJTIB
MILHOCTI 4.6, 5.6 TA 8.8
— FOR CLASSES 4.6, 5.6 AND 8.8

KJIACIB

-  1Js  BOJTIB  KJIACIB
MIIIHOCTI 4.8,5.8,6.8110.8

— FOR CLASSES 4.8, 5.8, 6.8 AND
10.9
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- SKIIOo IVIOIAHA 3P13Y
nHPOXOAUTh YEPE3 YACTHUHY
BOJITA BE3 HAPI3KH (A-
HOINEPEYHHUI IIEPEPI3 BOJITA

BPYTTO)
- WHERE THE SHEAR PLANE
PASSES THROUGH THE

UNTHREADED PORTION OF THE
BOLT (A IS THE GROSS CROSS
SECTION OF THE BOLT)
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MNPOJOBXEHHS TABJINIII 3.4
CONTINED TABLE 3.4

B/ BIIMOBH BOJITH 3AKJIENKHA
FAILURE BOLTS RIVETS
MODE
HECYYA k., fdt
3JIATHICTh Forg =———,
HA M2

3MUHAHHSAY2:
3)
BEARING

RESISTANCE
2),3)

. f
JE o8 - HAMMEHIIE 3 ap f—“b TA 1,0;

u

f
WHERE as IS THE SMALLEST OF ap f”b OR 1,0;
u
Y HAIIPSAMKY INEPEJIAYI HABAHTAKEHHA:
IN THE DIRECTION OF LOAD TRANSFER:

— U151 KPAHIX BOJITIB o = & q
- FOR END BOLTS ¢ 3d,

- ISt CEPEJTHIX

BOJITIB P I
— FOR INNER BOLTS: ¢ 34 4

0

HEPIIEHAUKYJAPHO 10 HAITPAMKY IIEPEJAYI HABAHTAYKEHHA:
PERPENDICULAR TO THE DIRECTION OF LOAD TRANSFER:

. . e
— IJI5s1 KPAUHIX BOJITIB K, - HAUMEHIIIE 3 2,8 d—2 -17 TA2,5;

0

€
— FOR EDGE BOLTS K; IS THE SMALLEST OF 2,8d—2—1,7 OR 25

0

P,

— IJIs1 CEPEJTHIX BOJITIB K, - HAUMEHIIIE 3 1,4 g -1,7 TA25

0

— FOR INNER BOLTS K; IS THE SMALLEST OF 1,4%—1,7 OR 25

0

HECYYA
3JATHICTb
HA PO3THT ?
TENSION
RESISTANCE 2

Ky funA
Fire = =,
Ym2
JE K2=0,63 - 1J151 BOJITA 3 MOTAMHOIO I'OJIOBKOIO;
WHERE K2 =0,63 FOR COUNTERSUNK BOLT,

K2=0,9 - Y IHIIUX BUTTAJIKAX
OTHERWISE K2 =0,9.

0,6f,
Ft,Rd = a

HECYYA
3JATHICTb

HA
IMPOJABJIIOBA
HHA
PUNCHING
SHEAR
RESISTANCE

Bora =0, GTcdmtp f, /v,
NEEDED

IHEPEBIPKA
HE ITIOTPIGHA
NO CHECK
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CIIIJIBHA 115
3PI3Y TA
PO3TAT'Y
COMBINED
SHEAR AND
TENSION

v,Ed

l:t,Ed

v,Rd

+

14F

! t,Rd

<10
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3AKIHYEHHS TABJIMIII 3.4
END TABLE 3.4

) HECYYA 3JATHICTb HA 3SMUHAHHSI Fzro BOJITIB CKJIAJIAE:

— JIVIS1 OTBOPIB I3 BEJIMKHUM 3A30POM - 0,8 HECYUOI 3JATHOCTI BOJITIB HA 3MUHAHHSI,
BCTAHOBJIEHUX Y HOPMAJILHI OTBOPH;

— JUISI OBAJIBHUX OTBOPIB NPHU NEPEJAYI HABAHTAJKEHHSI NEPHEHIUKYJSPHO 10
MO3J0BKHLOI OCI OTBOPY - 0,6 HECYUYOI 3JATHOCTI BOJITIB HA 3MWHAHHS,
BCTAHOBJIEHUX Y HOPMAJILHI KPYTJII OTBOPH.

) THE BEARING RESISTANCE Fero FOR BOLTS

— IN OVERSIZED HOLES IS 0,8 TIMES THE BEARING RESISTANCE FOR BOLTS IN NORMAL
HOLES.

— IN SLOTTED HOLES, WHERE THE LONGITUDINAL AXIS OF THE SLOTTED HOLE IS
PERPENDICULAR TO THE DIRECTION OF THE FORCE TRANSFER, IS 0,6 TIMES THE BEARING
RESISTANCE FOR BOLTS IN ROUND, NORMAL HOLES.

2 1JIS1 BOJITIB 3 MOTAMHOIO I'OJIOBKOIO:

— HECYYA 3JATHICTh HA 3MUHAHHS Fero BUBHAYAETHCS 3 YMOBM PIBHOCTI TOBLIUHU
EJIEMEHTA T TOBILUMHI EJEMEHTA, IO MPUEJHYETHLCS, MIHYC MOJIOBUHA TJIMBUHU
3EHKEPYBAHHS;

- MOPU BHU3BHAYEHHI HECYYOI 3JATHOCTI HA PO3TII Frro KYT TA TJIMBUHA
3EHKEPYBAHHSI MOBUHHI BUIITOBIIATH CTAHJIAPTAM, HA SIKI TIOCUJIACTBCS T'PYIIA 4
(IUB. 1.2.4). V IHIIOMY BHMAJIKY HECYYA 3JATHICTb HA PO3TAT Frro HOBUHHA BYTH
MIAIBPAHA BUITIOBIITHUM YMHOM.

2 FOR COUNTERSUNK BOLT:

— THE BEARING RESISTANCE Fgsro SHOULD BE BASED ON A PLATE THICKNESS T EQUAL TO
THE THICKNESS OF THE CONNECTED PLATE MINUS HALF THE DEPTH OF THE
COUNTERSINKING.

— FOR THE DETERMINATION OF THE TENSION RESISTANCE Frro THE ANGLE AND DEPTH OF
COUNTERSINKING SHOULD CONFORM WITH 1.24 REFERENCE STANDARDS: GROUP 4,
OTHERWISE THE TENSION RESISTANCE Frrp SHOULD BE ADJUSTED ACCORDINGLY.

3 IKIO HABAHTAKEHHSI HA BOJIT HE € TMAPAJIEJILbHUM KPAIO EJIEMEHTA, TO HECYYA
3IATHICTh HA 3MHUHAHHS MOXE MEPEBIPITAUCH OKPEMO JUIS KOMIIOHEHTIB
HABAHTAJKEHHSI HA BOJIT TAPAJEJBHUX TA NEPNEHAUKYJISPHUX JO KPAIO
EJJEMEHTA.

9 WHEN THE LOAD ON A BOLT IS NOT PARALLEL TO THE EDGE, THE BEARING RESISTANCE
MAY BE VERIFIED SEPARATELY FOR THE BOLT LOAD COMPONENTS PARALLEL AND
NORMAL TO THE END.

3.6.2 IW’exuiitHi 60TH 3.6.2 Injection bolts

3.6.2.1 3acanvHui nonoorceHus

1) Ie’exmiitHi 00nTH (IMB. PUCYHOK 3.5)
MOXYTh 3aCTOCOBYBATHCS SK allbTepHATHBA
3BUYAiHUM OoJTaM Ta 3aKienKkaM y 3’€l-
HaHHgX TummB A, B ta C BignosigHo mo 3.4.

(2)  HerampHa iHpopMaris 110710
BHUTOTOBJICHHS Ta BCTAHOBJIEHHS 1H €KIIIHHUX
OoNTIB HaBeleHa Yy CTaHAapTax, Ha sKi €
nocuia”Hs y rpymi 7 (nus. 1.2.7).

3.6.2.2 Pospaxynkoea necyua 30amuicme

(1) Meron po3paxyHKy, HaBEISHHU Y
3.6.2.2(2) — 3.6.2.2(6), cmig 3acTOCOBYBAaTH
JUIS 3’€THAHb 3 1H €KIIHHUME O0NTaMu KIacy
minHocti 8.8 a6o 10.9. Boxru mnoBuHHI
BIJIMOBIAAaTH BUMOTaM CTAaHIAPTIB, Ha SKi

3.6.2.1 General

(1) Injection bolts may be used as an
alternative to ordinary bolts and rivets for
category A, B and C connections specified
in 3.4.

(2 Fabrication and erection details for
injection bolts are given in 1.2.7 Reference
Standards: Group 7.

3.6.2.2 Design resistance

(@8] The design method given in 3.6.2.2(2)
to 3.6.2.2(6) should be used for connections
with injection bolts of class 8.8 or 10.9. Bolt
assemblies  should conform  with the
requirements given in 1.2.4 Reference
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nocunaerbess rpyna 4 (muB. 1.2.4), a npum

BUKOPUCTaHHI  IOMEPEIHBO  HAMPYKEHUX
6onTiB 1uB. 3.6.2.2(3).
2 PospaxynkoBe 3ycwmis  3pi3y Yy

TPAaHUYHOMY CTaHi 32 HECYYOIO 3JIaTHICTIO JUIS
Oyap-sikoro Oonra y 3’€qHaHHI THIy A He
MOBHHHO TEPEBUIIYBATH MEHIIY 3 HACTYITHUX
BEJIMYMH: PO3PAXyHKOBOI HECydoi 37aTHOCTI
Ha 3pi3 Oonra 3a 3.6 Tta 3.7; po3paxyHKOBOL
HEeCy4oi 3IaTHOCTI Ha 3MHHAHHS 1H €KIIITHOTO
ckiany 3a 3.6.2.2(5).

(3) V 3’emmannsax tumy B Ta C, mis sSkux
BiamoBiaHO 10 3.1.2(1) cmig BUKOPUCTOBYBATH
IpyNy  TIONEPEIHbO HANPYKEHUX  OONTIB,
MOBUHHI  BCTAHOBIIFOBATHCS  TOMEPEIHBO
HampyXeHi 1H’ €K1iiHI 00NTH.

4) Po3paxynkoBe 3ycuiuist 3pi3y Oonra y
TpaHUYHOMY CTaHI 32 EKCIUTyaTaliiHOo
NpUAATHICTIO y 3’eqHaHHl Tuny B Ta
pO3paxyHKOBE 3ycwulsi 3pisy Oonra |y
IPaHUYHOMY CTaHI 32 HECY4YOl 3IATHICTIO y
3’e¢nHanHl Ty C He MOBHHHI NEPEBUIYBATH
pO3paxyHKOBY  HeCydyy  3[aTHICTb  Ha
MPOKOB3YBaHHS  BigNoBimHO 10 3.9 'y
BIJIMOBIAHOMY TPAaHUYHOMY CTaHi, a TaKOX
PO3paxyHKOBY HECYYy 3/IaTHICTh 1H €KIIHHOTO
CKJIaJly Ha 3MHHaHHS BiAmoBigHo 10 3.6.2.2(5)
y BIANOBIZHOMY TIpaHuyHOMY cTaHl. Kpim
TOrO, PO3PAaxXyHKOBE 3yCWJUIS 3pi3y Oonra y
TpPaHUYHOMY CTaHI 32 HECY4YOl0 3IaTHICTIO y
3’¢qHaHHsX Tuny B ta C He mNOBUHHO
IIEpEeBUIYBaTH  PO3PaxyHKOBOI  HECy4oi
3M1aTHOCTI Oodara Ha 3pi3 3a 3.6 Ta
pO3paxyHKOBOi HECy4yoi 3/JaTHOCTI OoyiTa Ha
3MHHaHHA 32 3.6 Ta 3.7.

(5)  PospaxyHkoBe  3HAa4YeHHS  HeCy4ol
3/1aTHOCTI 1H €KIIMHOIO CKJIaJy Ha 3MHUHAHHS
FbRdresin MOXKHAa BH3HAUUTH 32 HACTYITHOIO
dhopmyroro:

ktksdtb,resianb,resin
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Standards: Group 4, but see 3.6.2.2(3) for
when preloaded bolts are used.

(2)  The design ultimate shear load of any
bolt in a Category A connection should not
exceed the smaller of the following: the
design shear resistance of the bolt as
obtained from 3.6 and 3.7; the design
bearing resistance of the resin as obtained
from 3.6.2.2(5).

3) Preloaded injection bolts should be
used for category B and C connections, for
which  preloaded bolt assemblies in
accordance with 3.1.2(1) should be used.

(4)  The design serviceability shear load
of any bolt in a category B connection and
the design ultimate shear load of any bolt in
a category C connection should not exceed
the design slip resistance of the bolt as
obtained from 3.9 at the relevant limit state
plus the design bearing resistance of the resin
as obtained from 3.6.2.2(5) at the relevant
limit state. In addition the design ultimate
shear load of a bolt in a category B or C
connection should not exceed either the
design shear resistance of the bolt as
obtained from 3.6, nor the design bearing
resistance of the bolt as obtained from 3.6
and 3.7.

(5)  The design bearing resistance of the
resin,  Fpparesinn May be  determined

according to the following equation:

b,Rd,resin —

e Fp Rrdresin — MIITHICTB 1H €KI[IHHOTO 00JITa HA
3MHHaAHHS,

B — xoedimieHT, 10 3aJEKUTh BiJl BiAHOIICHHS
TOBIIMH IUIACTHH, IO 3’ €IHYIOTHCS, JUB.
tabmuirio 3.5 Ta pucyHok 3.5;

: (3.4)

where: Fprdyresin iS the bearing strength of an
injection bolt;

B is a coefficient depending of the
thickness ratio of the connected plates as
given in Table 3.5 and Figure 3.5
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foresin — MilHICTh 1M €KIIHHOTO CKIamxy Ha
3MHUHAHHA, 1o BU3HAYA€THCA 3a

CTaHJapTaMH, Ha sIKi MOCHJIAEThCS rpyma /7
(muB. 1.2.7);

th,resin pO3paxyHKOBa  TOBIIMHA  MpU
3MUHAHHI 1H €KI[IHHOTO CKJIaay, HaBeleHa Y
Tabmm 3.5;

ki — IPUKAMAETHCS TaKuM, 1110 TopiBHIOE 1,0
y TpPaHUYHOMY CTaHI 3a EKCIUTyaTaliiHOo
NPHUIATHICTIO  (HOBrocTpokoBow) Ta 1,2 y
TPaHUYHOMY CTaHi 32 HECYYOI0 3JaTHICTIO,

Ks — MPUAMAETHCS TaKUM, IO JOPIBHIOE
1,0 n1s OTBOPIB 3 HOPMAJIBHUM 3a30pOoM abo0
(1,0-0,1-m) 715t OTBOPIB 3 BEJIIMKUM 3330POM;

m pI3HHIL, MM, MDK JiaMeTpoM
HOPMAJILHOTO OTBOPY Ta OTBOPY 3 BEIHKUM
3a30poM. Y pa3i KOPOTKUX OBAJIBHHX OTBOPIB,
BIIIOBITHO /O  CTAaHAApTiB, HAa  SKi
nocunaeThes rpyna 7 (aus. 1.2.7), 3HaueHHS M
MIPUIMAETHCS TAaKUM, IO JOPIBHIOE MOJIOBHHI
pI3HUII, MM, MK JTOBXHHOK Ta IIMPHHOIO
OTBODY.

LLTL)

92

|
|
A=l
|
I
I
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foresin 1S the bearing strength of the resin to be

determined according to the 1.2.7 Reference
Standards: Group 7.

ty resin 1S the effective bearing thickness of
the resin, given in Table 3.5;

Kq is 1,0 for serviceability limit state
(long duration) is 1,2 for ultimate limit state;

ki is taken as 1,0 for holes with normal

clearances or (1,0-0,1:m), for oversized
holes;
m is the difference (in mm) between the

normal and oversized hole dimensions. In
the case of short slotted holes as specified in
1.2.7 Reference Standards: Group 7, m = 0,5
(the difference (in mm) between the hole
length and width).

B
1,33 |
BTl
04 I (O] I O,
10 20t/

Pucynok 3.5 Koedimient B sixk pyHKIis BiTHOIIEHHS TOBIIMH 3’ €AHAHUX ILIACTHH
Figure 3.5 Factor B as a function of the thickness ratio of the connected plates

Tadanua 3.5 3uavenns B Ta toresin
Table 3.5 Values of B and t; ein

tl/tz B tb,resin
22,0 1,0 2t2=1,5d
1,0<ti/t2<2,0 1,66-0,33(t1/ t2) t1=1,5d
<10 1,33 t1=1,5d
(6) IIpm pospaxyHKy Hecydoi 3HaTHOCTI (6) When calculating the  bearing

Oonra Ha 3MHHAHHS, JIOBXKHMHA 3aTHCHEHOI
YacCTMHU  sKOro  mepeBuinye  3d, s
BU3HAYCHHS PO3paxyHKOBOT TOBITUHH
1H’€KLIHHOTO CKJIay MPH 3MUHAHHI b resin CIT1]1
npuiiMaTH 3HadeHHs He Oimbime 3d  (auB.

resistance of a bolt with a clamping length
exceeding 3d, a value of not more than 3d
should be taken to determine the effective
bearing thickness t, .., (see Figure 3.6).
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1.5 d

1.5 d

Pucynok 3.6 I'paHMYHA pO3paxXyHKOBA JOBKWHA JOBIHUX iH’€KIiifHUX 60NTIiB

Figure

3.7  I'PYIA KPIIHJIbHUX
JNETAJENR

(1) Po3paxyHKoBa Hecy4a 3/1aTHICTb I'pyIu
KpINWIBHUX JeTallel MOoXXe OyTH mHpuiHSATa
PIBHOIO  CyMi  pO3PaxyHKOBHX  HECY4HX
3IATHOCTEH OKPEMHUX KPIMMJIBHHUX JeTanell Ha
3MHUHaHHA FpRrd 32 yMOBH, IO pO3paxyHKOBa
Hecyya 3[aTHICTb KOXKHOI KpIMUJIBHOI JeTal
Ha 3pi3 Fyrd Oimbmie abo  JOpiBHIOE
pO3paxyHKOBI  HeCydill  37aTHOCTI  Ha
3MUHaHHA Fprd. Y OpoTHIeXKHOMY BHIAAKy
pPO3paxyHKOBY HeCydy 3JaTHICTb TIpyIu
KpINWJIBHUX JAeTaledl ciif mpuiMaTH PiBHOIO
HallMEeHII Hecy4ill 37aTHOCTI OyIb-AKOi
ONIHI€T KpPIMUIBHOI JeTami, MOMHOXEHOi Ha
KUIBKICTb JI€TaleH.

3.8  JOBI'T3’€IHAHHSI

(1)  Sxmo Bixctawe Lj Mik IeHTpamu
KpaiHIX KpIMWIbHUX JeTaned, BHUMipsSHa B
HampsIMKy Tepeaadl 3ycuiuis (AMB. PUCYHOK
3.7), Oimpma 150, TO 3HaueHHs Hecydoi
3/1aTHOCTI YCIX KpIMWIBHUX JeTaneid Ha 3pi3
Fvrd cil TOMHOXUTH Ha 3HUXKYBAJIbHUN
koedimieHT BLf, BU3HAYCHUH 32 (HOPMYIIOFO:

BLf =1

L, —15d
200d

3.6 Limiting effective length for long injection bolts

3.7  GROUP OF FASTENERS

(1)  The design resistance of a group of
fasteners may be taken as the sum of the
design bearing resistances F,gq of the
individual fasteners provided that the design
shear resistance F,grq Of each individual
fastener is greater than or equal to the design
bearing resistance Fy gy Otherwise the
design resistance of a group of fasteners
should be taken as the number of fasteners
multiplied by the smallest design resistance
of any of the individual fasteners.

3.8 LONG JOINTS

(1)  Where the distance L; between the
centres of the end fasteners in a joint,
measured in the direction of force transfer
(see Figure 3.7), is more than 15d, the
design shear resistance F,grq of all the
fasteners calculated according to Table 3.4
should be reduced by multiplying it by a
reduction factor s, given by:

(3.5)
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ane (but) B, <1 ta B, =20,75.

(2) BkaziBka 3.8(1) He 3acCTOCOBYETHCH,
SAKIIO Ma€ MiCIle PIBHOMIpPHE PO3MOIiIICHHS
nepenavi  3yCWUISL  B3JOBXK  JIOBXKHHHU
3’€IHAHHS, HAPUKIIA, IPU Tepeiadi 3yCHuiuIs
3CYBY MIXK CTIHKOO Ta MOJIHIICIO TOMEPEYHOT0
nepepizy.

(2)  The provision in 3.8(1) does not
apply where there is a uniform distribution
of force transfer over the length of the joint,
e.g. the transfer of shear force between the
web and the flange of a section.

Pucynok
Figure

3.9 @®PUKLIMHI 3’CAHAHHS HA
BOJITAX KJIACIB MIILTHOCTI 8.8 TA 10.9

3.9.1 Po3paxyHkoBa Hecy4a 3JaTHiCTh Ha
3CyB IOBEPXOHb TepTs (PO3paxXyHKOBMI
onip KOB3aHHIO)

(1)  PospaxyHKOBY Hecydy 3IaTHICTb Ha
MPOKOB3YBAaHHS  IOMEPEAHBO  HANPYKECHHUX
O0oxTiB KiaciBe MinHOocTi 8.8 Ta 10.9 cmig
BH3HA4YaTH 3a (HOpPMYIIOI0:

k nu
I:s,Rd = Fp,C ’

Tms
ne ks — mpuiimaeThcst 3a Tabmuiero 3.6,
n — KIJIbKICTh TOBEPXOHb TEPTH;
V! — Koe(DiIieHT TepTs, 10 BHU3HAYAETHCS

MEeBHUMHU BUNIPOOYBAHHSMHU MOBEPXOHb TEPTS
y BIAMOBIAHOCTI 31 CTaHAapTaMu, Ha sKi
nocuiawTbes, rpynu 7 (aus. 1.2.7), abo 3a
JIOTIOMOTr 00 Tadsmr 3.7.

2 Jns GontiB kmaciB wmimHocTi 8.8 Ta
10.9, mo BiAMOBIIAIOTH CTaHAApTaM, Ha SKI
nocunaeThes rpyna 4 (nus. 1.2.4), 3 HaTaroMm,
[0 KOHTPOJIOETHCS, Y BIAMOBIAHOCTI 31
CTaHJIapTaMH, Ha sKI TMOCHIIA€ThCS Tpyma 7
(muB. 1.2.7), 3ycuyuisi TOTIEPETHBOTO HATITY
Fpc y dopmymni (3.6) chig mpuitMaTH TakuwM,
10 TOPIBHIOE:

3.7 JloBri 3’enHaHHSA
3.7 Long joints

3.9 SLIP RESISTANT CONNECTIONS
USING 8.8 OR 10.9 BOLTS

3.9.1 Design Slip resistance

(1) The design slip resistance of a
preloaded class 8.8 or 10.9 bolt should be
taken as:

(3.6)

where: ks is given in Table 3.6
n is the number of the friction surfaces

M is the slip factor obtained either by
specific tests for the friction surface in
accordance with 1.2.7 Reference Standards:
Group 7 or when relevant as given in Table
3.7.

2 For class 8.8 and 10.9 bolts
conforming with 1.2.4 Reference Standards:
Group 4, with controlled tightening in
conformity with 1.2.7 Reference Standards:
Group 7, the preloading force Fpc to be used
in equation (3.6) should be taken as:
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Foe=0.71,A. (3.7)
Tadoauusa 3.6 3uauenns Ks
Table 3.6 Values of Kk
Omnuc K
Description s
[BoTi, BCTaHOBJICHI y HOPMAaJIbHI OTBOPH 10

Bolts in normal holes.

load transfer.

[BoTi, BCTAaHOBJIEHI B OTBOPH 3 BEIMKUM 3a30pOM a00 y KOPOTKi OBaIbHI OTBOPH TIPH Iiepeadi
HAaBaHTAXCHHS MEPICHINKYILIPHO 10 TO3J0BXKHBOI OCi OTBOPY.
Bolts in either oversized holes or short slotted holes with the axis of the slot perpendicular to the direction of

0,85

MTO3/T0BXXHBOI OC1 OTBODPY.

[BoTi, BCTaHOBJICHI y JOBT1 OBAJIbHI OTBOPH MIPH NepeAadi HaBaHTaKEHHS MEPIICHANKYIIPHO 10

Bolts in long slotted holes with the axis of the slot perpendicular to the direction of load transfer.

0,7

OTBODY.

BonTH, BcTaHOBIIEHI y KOPOTKi OBaJIbHI OTBOPH IIPH Iepeiadi HaBaHTaXEHHsI apaJiesIbHO MO3/I0BXKHIH oci

Bolts in short slotted holes with the axis of the slot parallel to the direction of load transfer

0,76

OTBODY.

BonTH, BcTaHOBIIEH] y OB OBAJILHI OTBOPH NPU Mepeiadi HaBaHTAKESHHS MapaJielIbHO MO3/I0BXKHIH oci

Bolts in long slotted holes with the axis of the slot parallel to the direction of load transfer.

0,63

Tadonuusa 3.7 3HavyeHHs koedimieHTa TepTa AJ1s1 60JITIB i3 MOMepeHIM HATSATOM

Table 3.7 Slip factor, p, for pre-loaded bolts

Krac moBepXxoHb TepTs (IUB. CTAaHAAPTH, HA Ki MOCHIA€ThCsA Tpyna 7 (aus. 1.2.7) KoedimieHnT Teptst p
Class of friction surfaces (see 1.2.7 Reference Standard: Group 7) Slip factor pu
A 0,5
B 04
C 0,3
D 0,2

(muB. 1.2.7).

Reference Standards: Group 7.
(muB. 1.2.7).

Standards: Group 7.

MPUMITKA 1. Bumoru no BumpoOyBaHs HaBeICHI y CTAaHIAPTaX, Ha AKi MOCHIaeThes rpyna 7 (aus. 1.2.7).
NOTE 1: The requirements for testing and inspection are given in 1.2.7 Reference Standards: Group 7.
IMPUMITKA 2. Kinacudixarist 00poOku Oy1b-IKHX IHIIUX IOBEPXOHB MOBUHHA OYyTH 3aCHOBaHA Ha pe3yJbTaTax
BUIIPOOYBaHb 3pa3KiB MOBEPXOHb 32 MPOLEIYPOI0, BUKIIA/ICHOIO Y CTAHAAPTaX, Ha sIKi MOCUIIAETHCS rpymna 7

NOTE 2: The classification of any other surface treatment should be based on test specimens representative
of the surfaces used in the structure using the procedure set out in 1.2.7

MPUMITKA 3. Bu3sHaueHHs KJaciB MOBEpXOHb TEPTS HABEJCHI Y CTAaHIAPTaX, HA SKi MOCHIAETHCS rpymna 7
NOTE 3: The definitions of the class of friction surface are given in 1.2.7 Reference

MPUMITKA 4. O6pobnena ¢papOoBaHa MOBEPXHS 3 IUDTMHOM Yacy MOKE BTPATUTH HONEPEIHIH HATSAT.
NOTE 4: With painted surface treatments a loss of pre-load may occur over time.

3.9.2 CymicHa aisi po3TAry Ta 3cyBY

(1)  Sxmo ¢pukiiiiHe 3’€THAHHS, OKpIM
3CyBHOTO 3ycrinIst Fyed a00 Fygdser, sTKE MOXe
BUKIIUKATH TPOKOB3yBaHHS, CIPUIMA€e TaKOX
posraryBanbHe 3ycuiuis Fieq abo Fiedser, TO
pPO3paxyHKOBY  HeCydy  3IaTHICTb  Ha
MPOKOB3YBaHHS OJHOTO 00JTa BH3HAYAIOThH
HACTYITHUM YHHOM:

— nns 3’€IHaHb TUTY B

3.9.2 Combined tension and shear

(@8] If a slip-resistant connection is
subjected to an applied tensile force, F,gq or

Fiedser IN addition to the shear force, F, g4 Or
Fuedsern tending to produce slip, the design

slip resistance per bolt should be taken as
follows:

— for a category B connection:
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F

s,Rd,serv.

— i 3’enHanp Tamy C

_ kynp- (Fp,c - 0’8Ft,Ed)

t,Ed,serv) : (383)

— for a category C connection:

I:s,Rd

(2) Skmo y 3’emHaHHi, IO CHOpHiiMae
3TUHAIBHUIA MOMEHT, KOHTAKTHE 3YCWILIS Y
CTUCHEHIM 30HI 3pIBHOBAXYE MPHUKIIAJICHE
pO3TATYBaIbHE 3yCHJUIS, TO 3MCHIICHHS
HECY4oi 3JIaTHOCTI Ha TPOKOB3YBaHHsS HE
notpioue.

3.9.3 Komo6inoBani 3’¢1HaHHA

(1) sx BumArok y 2.4(3) mnomepeaHbo
HampyXeHi OoNnTH KiaciB MimHOCTI 8.8 Ta
10.9, pospaxoBani sSK  QpUKLiHHI Yy
rPaHUYHOMY CTaHI 3a HECYYOIO 3/IaTHICTIO
(tun C, nuB. 3.4), MOKHA PO3TJISIaTH TAKUMH,
[0 MPAIIOIOTh CYMICHO 31 3BapHUMH IIBaMU
32 YMOBH OCTaTOYHOTO 3aTATYBaHHS OOJTiB
ITiCIIsL 3aBEPILICHHS 3BapIOBAIBHUX POOIT.

3.10 BHUCHOBKM HIOAO _OTBOPIB
JJIAA KPIHIIMJIBHUX JETAJIEU

3.10.1 3araabHi moJI0KeHHSA

(1) BucHOBKM  MIOOO  OTBOpIB  MpHU
pO3paxyHKy eJeMeHTa KOHCTPYKIUi Ciij
pobutu y BignosigHocTi 3 EN 1993-1-1.

3.10.2 Po3paxyHoK By3Jia Ha pO3pUB

(1) Po3puB By37a BHHHKA€E BHACHIJIOK
3cyBy pany a0o rpynu OONTIB  y3/10BX
MOBEPXHI 3CYBY TpPyNH OTBOPIB, IO CYIpPO-
BOJKYETbCS PO3PUBOM  BiA [Jii  pO3TATY-
BaJIbHUX 3YyCWUJIb Y3AOBXK JIiHII OOJTOBUX
OTBOPIB Ha MOBEPXHI PO3TATY TPYyNU OOJNTIB.
Po3puB By3na nokazano Ha pucyHky 3.8.

(2) TIpu mepemaui 3cyBHOrO 3yCHIUIS Ha

(3.86)

2 If, in a moment connection, a contact
force on the compression side
counterbalances the applied tensile force no
reduction in slip resistance is required.

3.9.3 Hybrid connections

(1)  As an exception to 2.4(3) , preloaded
class 8.8 and 10.9 bolts in connections
designed as slip-resistant at the ultimate limit
state (Category C in 3.4) may be assumed to
share load with welds, provided that the final
tightening of the bolts is carried out after the
welding is complete.

3.10 DEDUCTIONS FOR FASTENER
HOLES

3.10.1 General

@ Deduction for holes in the member
design should be made according to EN
1993-1-1.

3.10.2 Design for block tearing

(1)  Block tearing consists of failure in
shear at the row of bolts along the shear
face of the hole group accompanied by
tensile rupture along the line of bolt holes
on the tension face of the bolt group. Figure
3.8 shows block tearing.

(2)  For a symmetric bolt group subject to

CUMETPUYHY rpyny 60nTiB oe3 concentric loading the design block tearing
CKCIICHTPHCUTETY  pO3paxyHKOBa  Hecyda resistance, Vegqrq IS given by:
3[1aTHICTb  OpPH  pO3pUBI  By3Na Vg rg
BU3HAYAETHCS 33 (POPMYJIOLO:
Veff ARd — qun /YMZ + (1/\/5) ’ fy ’ Aw /YMO ’ (39)

ne Ant — TIomIa mepepizy HETTO PO3TATHEHOL
30HH,

where: A, is net area subjected to tension;
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An  — mioma mepepidy HETTO 30HH, IO
3CyBa€ThCS.

(3) Ilpu mepemaui 3CyBHOTO 3yCHJLIS Ha
rpyny  OOnTiB i3  EKCLIEHTPUCHUTETOM
PO3paxyHKOBa Hecyd4a 3[aTHICTh TPU PO3PHBI
BY3113, Vg 2 rg, BA3HAYAETHCA 32 GOPMYIIOIO:

Veff,z,Rd =Ov5qu1t/YM2+(1/‘/§)' fy'Ahv/YMo-

3.10.3 OauHo4YHi KYTHKHM, NpPHUKpinIeHi
OJHIEI0 TMOJIMIE0, Ta iHII PO3TATHEeHi
HeCHMeTPUYHO NPUKPiNJIeHi e1eMeHTH

(1) HasBHicTb EKCIICHTPUCUTETY y
3’emqHaHHAX, auB. 2.7(1), a TakoX BILUIUB
OTBOpPIB Ta BIACTaHI [0 Kparo EJIEMEHTIB
HEOOXiJHO BpaxoBYyBaTH NpU BHU3HAYEHHI

PO3paxyHKOBHX HECY4HX 31aTHOCTEHN
3’€JHAHb HACTYITHUX €JIEMEHTIB:

— HECUMETPUYHUX;

— CUMETPUYHHUX, ajl€ HECUMETPUYHO
MPUKPITIICHUX (Hampukman, KYTHUKH,

MIPUKPITUICH] OJTHIEI0 MOJUIICIO).

&
|
» I

BN

EN H b 1993-1-8:2011

Any is net area subjected to shear.

3 For a bolt group subject to eccentric
loading the design block shear tearing
resistance Vg, pq IS giyen by:

(3.10)

3.10.3 Angles connected by one leg and
other unsymmetrically connected members
in tension

Q) The eccentricity in joints, see 2.7(1),
and the effects of the spacing and edge
distances of the bolts, should be taken into
account in determining the design resistance
of:

- unsymmetrical members;

- symmetrical members that are
connected unsymmetrically, such as angles
connected by one leg.

[

IJF._
&y ok
A
—

1 — mase 3ycunns po3rary,
2 — BeJIMKe 3CyBHE 3yCHJLIS;

3 — MaJie 3cyBHe 3yCHJLIS;

4 — BeJMKe 3yCHJLISI PO3TATY;

1 —small tension force
2 — large shear force
3 —small shear force
4 — large tension force
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Pucynox 3.8 Po3pus By3iaa
Figure 3.8 Block tearing

(2)  Po3TsrHeHWi OJMHOYHMI KYTHK, TPH-
KPIIUICHUH OJIHIEI0 TOJIUIICI0 OJHUM DSAIOM
00JTIB, TUB. PUCYHOK 3.9, MOKHA PO3TISAATH
SK HaBaHTAXEHUH Oe3 eKCIEHTPUCHTETY IO
epEeKTUBHOMY Tiepepi3y HETTO, M SIKOTO
Hecyuy 37aTHICTb CJIi/l BU3HAYATH HACTYITHUM
YHHOM:

— IIPY KPITUICHH] OJTHUM OOJITOM

(2) A single angle in tension connected
by a single row of bolts in one leg, see
Figure 3.9, may be treated as concentrically
loaded over an effective net section for
which the design ultimate resistance should
be determined as follows:

with 1 bolt

Nu,Rd

— IIpH KPITUICHH] IBOMa 00JITaMH

Nu,Rd

— MU KPIiIUICHH] TphOMa Ta OiIbIe O0NTaMu

Nu,Rd = '

ne B2 Ta B3 — 3HIKYBaJIbHI KOE]Ii€HTH, 110
3ajeXaTh BiJ BEIWYMHU KPOKY Pi1, IHB.
tabmuro 3.8. Ilpu mpoMiKHHUX 3HAYEHHSX Pi
KoedimienTn [ MOXyTb OyTH OTpUMaHi
JHIMHOIO THTEPIIOIAIIEIO;

Anet  — muroma Kytuka HetTo. [Ipu kpimeHHi
HEpPIBHOMOJIMYHOTO KYTHKAa MEHIIOI MOJH-
1IEI0 3HAYCHHS Anet CIT1] IPUHAMATH TaKUM, 110
JIOPIBHIOE IIJIOLII Mepepidy HETTO €KBiBaJICHT-
HOTO DIBHOMOJMYHOTO KYTHKa 3 IOJIUIICIO,
PIBHOIO MEHIIIH MOJUI[l HEPIBHOMOJINYHOTO
KYTHKA.

_I%

8y By

& 4 1

2,0-(e,—0,5d,) f,

(3.11)
Tm2

with 2 bolts:

_BoAw . (3.12)
Ym2
with 3 or more bolts:

B3A1et fu (313)
Tm2

where: B> and [z are reduction factors
dependent on the pitch p,; as given in Table
3.8. For intermediate values of p; the value
of B may be determined by linear
interpolation;

At 1S the net area of the angle. For an
unequal-leg angle connected by its smaller
leg, A, should be taken as equal to the net
section area of an equivalent equal-leg angle
of leg size equal to that of the smaller leg.

_._?,;,..|

0| r

{a)

&%%TL

Pucynox 3.9 OnuHOYHI KyTHKH, 110 TPUKPIMIIOIOTHCS OTHIEI0 MOJNLEI0
Figure 3.9 Angles connected by one leg

Tabimusa 3.8 3umkyBanbHi koedinientu B2 Ta B3
Table 3.8 Reduction factors B, and B
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Kpoxk p1 <2,5do >5,0do
B2, mpu 1BOX OonTaxX 0,4 0,7
B3, mpu TpHOX Ta OibLIE OOJITAX 0,5 0,7

3.10.4 3’eanyBajibHi KYTHKH

(1)  3’emnyBanbHMII KYTHK, IMOKa3aHUN Ha
pucynky  3.10, OpHKpIIUIIOE  KYTHKOBI
€JIeMEHTH 10 iX (GacoHOK abo iHIIOI OmOpHOT
yacTUHH. BiH moBuHeH OyTH po3paxoBaHuil HA
3ycHJuIs, o y 1,2 pa3a nepeBuILye 3yCuiuis y
BUCTYIHIH MOJIUI KyTUKOBOTO €JIEMEHTA.

(2)  KpinwiaeHi gerani, Mo MPUKPIILIIOIOTH
3’€IHYBJIbHUI KYTHK JI0 BHUCTYITHOI IMOJHUII
KYTHKOBOI'O €JIEMEHTa, ClIiJ pO3paxoByBaTH
Ha 3ycwuisd, mo y 1,4 pasa mnepeBuirye
3yCWJUIA Y BUCTYNHINH NOJMII KYyTHKOBOTO
€JIEMEHTA.

(3)  3’emnyBanbHI KyTHKH, IO TPHKPIN-
JIOIOTh  mBelep abo IHMUKA  TOoMiOHUN
€JIEMEHT, CJIiJI pO3PaxOBYBAaTH Ha 3yCHIUISA, IO
y 1,4 paza mepeBuIllye 3YCHIUIS Y TOJHIISIX
HIBeJIepa, 10 KX BOHU MPUKPITUTFOIOTHCS.

(4)  KpinwibHi getanti, o0 OPUKPIILIIOOTH
3’€MHYBaJIBHUIA KYTHK JI0 IIBenepa ado
IHIIIOTO OX10HOTO eJIeMENTa, CIII
pO3paxoByBaTH Ha 3ycwuid, mo y 1,2 pasa
NePEBUIIYE 3YCHJUIS y TOJMIII IIBENepa, sika
KPIMHUTHCA.

(5) Ipm  «kpiwieHHi  3’€IHYBaIBLHOIO
KyTHKa 110 ¢acoHKu abo 1HIIOI OMOpPHOI
YaCTMHU CIiJl NependayaTd HE MEHIIE JBOX
0O0JITIB UM 3aKJICHIOK.

(6)  KpimneHHs 3’€JHYBaIbHOTO KyTHKA J0
¢dacoHkn a0 1HIIOI OMNOPHOI YAaCTUHU
MOBMHHO OOMEKYBATUCS KPAEM €JIEMEHTA, 110
KPIITUTHCS. KpinnenHs  3’eIHyBaJIbHOTO
KyTHKa O €JeMEeHTa Ma€ MpOCTAraTucs BiA
Kpal0 eIeMEeHTa 0 TOYKH 3a MeXaMH
0e3mocepelHbOr0  HOro  KpiljIeHHA 10
¢dacoHku a0 1HIIOT OOPHOT YACTHHH.

3.10.4 Lug angles

(1)  The Lug angle shown in Figure 3.10
connects angle members and their fasteners
to a gusset or other supporting part and
should be designed to transmit a force 1,2
times the force in the outstand of the angle
connected.

(2)  The fasteners connecting the lug
angle to the outstand of the angle member
should be designed to transmit a force 1,4
times the force in the outstand of the angle
member.

(3) Lug angles connecting a channel or a
similar member should be designed to
transmit a force 1,1 times the force in the
channel flanges to which they are attached.

(4)  The fasteners connecting the lug angle
to the channel or similar member should be
designed to transmit a force 1,2 times the
force in the channel flange which they
connect.

(5) In no case should less than two bolts
or rivets be used to attach a lug angle to a
gusset or other supporting part.

(6)  The connection of a lug angle to a
gusset plate or other supporting part should
terminate at the end of the member
connected. The connection of the lug angle to
the member should run from the end of the
member to a point beyond the direct
connection of the member to the gusset or
other supporting part.
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Pucynok 3.10 3’eqnyBajibHi KyTHKH
Figure 3.10 Lug angles

3.11 3YCHWJUIA BIAPUBY

Q) KpinunpHi jgerani, mo CHpUWMaOTh
PO3TATyBajbHE 3YCHILIS, CIIiJ MEPEBIpATH Ha
JII0 J0AAaTKOBOTO 3YCHJLIS BIAPUBY, SKIIO
BOHO MOX€ BUHUKHYTH.

[MPUMITKA. IlpaBuna po3paxyHKy, HaBeeHi y 6.2.4,
Y HesIBHIN (OpMi BpaxOBYIOTh 3yCHIIIS BiIPHBY.

3.12 PO3NOAUIEHHA 3YCHJIb MIXK
KPIIIWJIBHUMU JAETAJISAMHA Y
I'PAHUYHOMY CTAHI

(1) VY 3’ennanHi, w0 3a3Ha€ il 3rHHAJb-
HOTO MOMEHTY, PpO3MOJIJICHHS BHYTPIIIHIX
3YyCWJIb MK KPIMWIBHAMH JICTAISIMH MOXKE
Oytu  miHiHUM  (TOOTO  TPOMOPIIHHUM
BiICTaHI  BiA IICHTpa IMOBOPOTY)  abo
IUIACTUYHUM (TOOTO JOMYCKa€eThCs OYIb-sKe
3pIBHOBAKEHE PO3IMOJAUICHHS 32 YMOBH, IO
HECy4l 3/aTHOCTI CKJIAQJIOBUX  €JIEMEHTIB
3’€JHAHHS HE TICPEBHIIECHI, a iX TUIACTUYHICTh
€ IOCTaTHHOIO).

(2) pyxne  mdiHiliHE  PO3MOIIICHHS
BHYTPILIHIX 3yCHUJIIb CIiJ 3aCTOCOBYBATH Y
HACTYITHUX BHITQJIKAX:

— NpU BUKOPUCTAaHHI OONTIB ISl CTBOPEHHS
bpukiiiHoro 3’eqHanHs tTumy C;

— Y 3pi3HUX 3’€IHAHHIX, SKIIO PO3PaXyHKOBA
Hecyya 3[aTHICTh KPIMWJIBHOI JAeTail Ha 3pi3
Fvrd  MeHIIE  po3paxyHKOBOi  Hecydol
3JaTHOCTI Ha 3MUHAHHSA Fp Rd;

— SKIIO 3’€HaHHS 3a3Ha€ [ii yAapHOro,
BiOpamiifHoro abo0 3HAaKO3MIHHOrO (KpiM
BITPOBOI0) HaBAaHTAKEHHSI.

3 [Tpu nii Ha 3’€MHAHHS TIABKU 3YCHIUIS
3CyBy 0€3 eKCIEHTPHUCUTETY pPO3IOIICHHS
3YCWJUIS MK KPINWJIBHUMHU JETAISIMH MO>KHA
BBa)XaTH pPIBHOMIPHUM 32 YMOBH, IO BCI
KPIMWIBHI IeTall MalOTh OJUH PO3MIp Ta OJHH
KJIaC MIITHOCTI.

3.13 3’€IHAHHS HA HITU®PTAX
3.13.1 3arajbHi H0JI0KEHHS

(1)  Sxwro icHye pU3MK 3MILICHHS ITH(TIB

EN H b 1993-1-8:2011

3.11 PRYING FORCES

(1)  Where fasteners are required to carry
an applied tensile force, they should be
designed to resist the additional force due to
prying action, where this can occur.

NOTE: The rules given in 6.2.4 implicitly account for
prying forces.

3.12 DISTRIBUTION OF
BETWEEN FASTENERS
ULTIMATE LIMIT STATE

FORCES
AT THE

(1) When a moment is applied to a joint,
the distribution of internal forces may be
either linear (i.e. proportional to the distance
from the centre of rotation) or plastic, (i.e.
any distribution that is in equilibrium is
acceptable provided that the resistances of
the components are not exceeded and the
ductility of the components is sufficient).

(2)  The elastic linear distribution of
internal forces should be used for the
following:

-when bolts are used creating a category C
slip-resistant connection,

-in shear connections where the design shear
resistance F,rq Of a fastener is less than the

design bearing resistance Fy gy,

— where connections are subjected to impact,
vibration or load reversal (except wind loads)

(3  When a joint is loaded by a concentric
shear only, the load may be assumed to be
uniformly distributed amongst the fasteners,
provided that the size and the class of
fasteners is the same.

3.13 CONNECTIONS MADE WITH PINS
3.13.1 General

(1)  Wherever there is a risk of pins
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y 3’€¢QHaHHI, TO BOHHM TIOBUHHI OyTH
3aKpiIUIeHi.

(2) Skmo y 3’emmanHi Ha mTHdTax HE
MOTPiOHO 320€3MeYuTH TOBEPTaHHS, TO BOHO
MOXKe OyTH pO3paxoBaHO SIK OJHOOOJTOBE
3’€HaHHS 3a yYMOBH, IO JOBXKWHA ITH(]TA
MEHIIIE TPHOX Horo miamerpiB, AuB. 3.6.1. B
yCiX IHIOMX BHUMAJIKaxX CIiJ 3aCTOCOBYBATH
METO/l, HaBeAeHU y 3.13.2.

(3) V 3’ecmmanHHi eneMeHTIB Ha ImTHTAX
reOMEeTpHYH1 po3mipu HEM1ICUIIEHOTO
€JIeMeHTa, IO MICTUTh OTBIp I MTU(TA,
MOBUHHI BiJIIOBIAATH BUMOTaM, HaBEJACHUM Y
Tabyumi 3.9.

EN H b 1993-1-8:2011

becoming loose, they should be secured.

2 Pin connections in which no rotation is
required may be designed as single bolted
connections, provided that the length of the
pin is less than 3 times the diameter of the
pin, see 3.6.1. For all other cases the method
given in 3.13.2 should be followed.

3 In  pin-connected members the
geometry of the unstiffnened element that
contains a hole for the pin should satisfy the
dimensional requirements given in Table 3.9.

Tadauusa 3.9 Bumoru 1o reoMeTpu4HNX po3MipiB eJieMeHTIB, 0 3aKiHYYIOThCS ITHPTAMHA
Table 3.9 Geometrical requirements for pin ended members

THUII A: 3AJAHA TOBIIUHA T

TYPE A: GIVEN THICKNESS T

.

a> FeaYmo n

2tf

y
THUII B: 3AJIAHI TEOMETPUYHI PO3MIPU

TYPE B: GIVEN GEOMETRY

0 > FeaVmo +%_

2f, 3
I..IE_"':,.,. 0,75d,
T | T

i /"'I_ 2 6a
d + .
) ] ,f kY 1]
- I\_.. )._3%
.

t20,7- %,dosz,a.

(4)  Enementn, 3’emHaHi  MITHPTAMH,
MOBHHHI OyTHM pO3TalllOBaHI TaKUM YHHOM,
mo0 YHUKHYTH EKCICHTPHCHUTETY MpHUKJIIa-
JIeHHA 3yCWUIs, 1 NOBMHHI OyTH TakKux

y

(4)  Pin connected members should be
arranged such to avoid eccentricity and
should be of sufficient size to distribute the
load from the area of the member with the
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po3MipiB, MO0 MepenaTd 3yCWUIS BiJ 30HU
eIeMeHTa 3 OTBOpOM s Imtudra g0
eJeMeHTa, BIIaJIeHOTO Bia mTu@TA.

3.13.2 Po3paxyHok mTudTiB

(1) Bumorum 10 pO3paxyHKy CYHUIbHHX
MWTHAPUYHUX WTH(TIB HaBEACHI y TaOIuIl

3.10.

(2)  MowmeHTH, 0 BUHUKAIOTH Y IITH(TAX,
CIIJT PO3paxOBYBaTH BUXOISYH 3 TOTO, IO
3’€JIHaHI YaCTUHU YTBOPIOIOTH MPOCTi OIOPH.
VY 3aralbHOMY BUMAAKY CIi TOMYCTHTH, IO
peakmii Mik mTUPTOM Ta 3 €THAHUMU
YaCTUHAMHU  PIBHOMIPHO  PO3MOJIJICHI IO
JOBXHHI KOHTAKTy KOXHOI YaCTUHH, SIK
MOKa3aHO Ha PUCYHKY 3.11.

(3) Skmo nepenbavaeTbcs MOMKIMBICTH
3aMiHM MTU(TA, TO OKPIM YMOB, HABEACHHUX Y
3.13.1 Ta 3.13.2, mOBMHHA TaKOX BUKOHY-
BaTHCS HACTyIIHa yMOBa JUId HalpyXCHHS
3MHUHAHHS KOHTAaKTHUX ITOBEPXOHb:

EN H b 1993-1-8:2011

pin hole into the member away from the pin.

3.13.2 Design of pins

(1) The design requirements for solid
circular pins are given in Table 3.10.

(2) The moments in a pin should be
calculated on the basis that the connected
parts form simple supports. It should be
generally assumed that the reactions between
the pin and the connected parts are uniformly
distributed along the length in contact on
each part as indicated in Figure 3.11

3) If the pin is intended to be
replaceable, in addition to the provisions
given in 3.13.1 to 3.13.2, the contact
bearing stress should satisfy:

Oh kd h,Rd 1 (3.14)
Where
EF .d,—d
G =o,591-J Edvszzt —

fh,Rd = 2'5 fy /YM 6,ser ?

tyrd — miamerp mwTHdTA;

do — JlilaMeTp OTBOpY Hia MTU(T;
Fedser — pO3paxyHKOBE 3HAYEHHsS 3YCHIUIS
pu XapaKTepUCTUUHIN KoMO1Harii

HaBaHTaXEeHb Yy TPAaHUYHOMY CTaHI 3a
eKCIUTyaTalli{HOI0 MPUAATHICTIO.

d is the diameter of the pin;
dy is the diameter of the pin hole;

Fegser 1S the design value of the force to be
transferred in bearing, under the characteristic
load combination for serviceability limit
states.

Tadaunus 3.10 PozpaxyHkoBi kputepii 11s1 iTudTOBUX 3’ €THAHB

Table 3.10 Design criteria for pin connections

BUJ BIIMOBH
FAILURE MODE

BUMOTI'H 1O PO3PAXYHKY
DESIGN REQUIREMENTS

HECYYA 3JATHICTb IITUDTA HA 3PI3
SHEAR RESISTANCE OF THE PIN

Fora = O'6Afup 1Yo 2 F e

3MHUHAHHSI

HECYYA 3JATHICTb IINTACTUHKHU TA LITU®PTA HA

BEARING RESISTANCE OF THE PLATE AND THE PIN

Fora =1,5tdf, /70 2 F gy

53



EN H b 1993-1-8:2011

TE K, 3A MOXKJ/INBOCTI 3AMIHU INTUDTA
IF THE PIN IS INTENDED TO BE REPLACEABLE THIS
REQUIREMENT SHOULD ALSO BE SATISFIED.

I:b,Rd,ser = 0’thfy /yM 6,ser 2 I:b,Ed,ser

3AKIHYEHHS TABJIMII 3.10
END TABLE 3.10

BUJ BIIMOBH
FAILURE MODE

BUMOTI' 1O PO3PAXYHKY
DESIGN REQUIREMENTS

HECYYA 3JATHICTD HITU®TA HA 3IrUH
BENDING RESISTANCE OF THE PIN

TE K, 3A MOXKJ/INBOCTI 3AMIHHU IITUDPTA
IF THE PIN IS INTENDED TO BE REPLACEABLE THIS
REQUIREMENT SHOULD ALSO BE SATISFIED.

Mgy =1,5W,, fyp/7|v|o 2 Mg,

MRd,ser = O’S\Nel fyp /7M 6,ser 2 M Ed,ser

HECYYA 3JATHICTb IITU®TA HA CYMICHY AIIO 3PI3Y TA

2 2

M F
Ed + v,Ed

3TUHY M <1
COMBINED SHEAR AND BENDING RESISTANCE OF THE PIN Rd v,Rd

D — IIAMETP LITH®TA;

Fy — HAUMEHIIE 31 3HAYEHB PO3PAXYHKOBOI MIITHOCTI IITU®TA TA 3’€THAHOI YACTUHH;
Fue  —MIIHICTDh IITU®TA Y TPAHHIYHOMY CTAHI 3A HECYYOIO 3JATHICTIO HA PO3TSIT;

Fyp — MEXA ILIMHHOCTI MATEPIAJTY IITH®TA;

T — TOBIIMHA 3’€JHAHOI YACTHHH;

A — IVIOILA TIONEPEYHOIO TTEPEPI3Y IITH®TA.

D IS THE DIAMETER OF THE PIN;

Fy IS THE LOWER OF THE DESIGN STRENGTHS OF THE PIN AND THE CONNECTED PART;

Fup IS THE ULTIMATE TENSILE STRENGTH OF THE PIN;
Fyp IS THE YIELD STRENGTH OF THE PIN;

T 1S THE THICKNESS OF THE CONNECTED PART;
A IS THE CROSS-SECTIONAL AREA OF A PIN.

o.sr._—.:T b | Tu_sr,-,,
]

dq

¥

- -

I—l—chC:‘i

Fea
5 (b+dc+2a)
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Pucynok 3.11 3runanbHuii MOMeHT y ITH(TI
Figure 3.11 Bending moment in a pin

4 3BAPHI 3°€IHAHHSA
41  3ATAJIBHI IOJIOKEHHSA

1) [TomokeHHsI, HaBEACHI y  IBOMY
PO3/1iTi, PO3MOBCIOKYIOTHCSI HA 3BapIOBaJIbHI
KOHCTPYKLIWHI CTajli y BiINOBIIHOCTI 3
EN 1993-1-1 Ta enemeHTH 3aBTOBLIKU 4 MM Ta
Oinpmre. [lomoXkeHHS TakKOXX PO3MOBCIOKY-
I0TBCS HAa 3’€IHAHHA, U1 SKHX MeEXaHI4Hi
BJIACTUBOCTI ~ MeTaly IIBa CyMICHI 3
BJIACTUBOCTSIMU OCHOBHOTO METally, HB. 4.2.

Bka3ziBku 110/10 3BapHUX 3’€JHAHb CIIEMEHTIB
MeHIoi ToBmMHKM HaBeAaeHl y EN 1993,
yactuHa 1-3. [lpu 3BaproBaHHI 3aMKHYTHX
npodiTiB i3 TOBIIMHOIO CTIHKH 2,5 MM Ta
BHUIIE CJIiJI KEpyBaTUCS BKa3iBKaMu pO3ALTY 7
JTAHOT'O HOPMATUBHOTO JIOKYMEHTA.

BkasiBku 110710 3BaproBaHHS INTHUQTIB UB.
EN 1994-1-1.

IMPUMITKA. JlomaTkoBi BKa3iBKH MO0 3BapIOBAaHHSI
wrudriB auB. EN ISO 14555 ta EN ISO 13918.

(2)  3BapHi mBH, AKi TIAJAFOTHCS BTOMHUM
HABaHTKEHHSM, TIOBHHHI  3aJJOBOJIBHATH
noyioxkeHHst, HaBeneHi y EN 1993-1-9.

(3) Sk mpaBmio, SKIIO HE MepeadadeHo
iHIIe, JUIs 3BapHUX 3’€JHaHb BUMAraeTbcs
piBenp skocti C BigmoBimro mo EN I1SO
25817. YacToTy KOHTPOJIIO 3BAPHUX IIIBIB CIIiJ
BCTaHOBIIIOBATH y BIAMOBIAHOCTI 31
CTaHJapTaMM, Ha sIKi NOCHUJA€TbCs rpymna /
(nuB. 1.2.7). PiBeHb SIKOCT1 3BapHUX ILBIB CJIi]
BcraHoBmoBaTH 3a EN 1SO 25817. PiBenb
SKOCTI 3BapHMX WIBIB y KOHCTPYKIIfX, SKI
MiJAI0THCSI BTOMHUM HaBaHTa)KEHHSM, CIij
BcTaHoBmIoBaTH 3a EN 1993-1-9.

(4)  Cnin YHUKATH po3IapyBaHHS
CTaJIeBUX JIUCTIB.
(5) BkasiBku 010 3armo0iraHHs

pO3IIAPYBaHHIO CTAJE€BHUX JIMCTIB HaBEIEHI y
EN 1993-1-10.

EN H b 1993-1-8:2011

4. WELDED CONNECTIONS
41 GENERAL

(1)  The provisions in this section apply
to weldable structural steels conforming to
EN 1993-1-1 and to material thicknesses of 4
mm and over. The provisions also apply to
joints in which the mechanical properties of
the weld metal are compatible with those of
the parent metal, see 4.2.

For welds in thinner material reference should
be made to EN 1993 part 1.3 and for welds in
structural hollow sections in  material
thicknesses of 2,5 mm and over guidance is
given section 7 of this Standard.

For stud welding reference should be made to
EN 1994-1-1.

NOTE: Further guidance on stud welding can be
found in EN 1SO 14555 and EN ISO 13918.

(2)  Welds subject to fatigue should also
satisfy the principles given in EN 1993-1-9.

(3)  Quality level C according to EN 1SO
25817 is usually required, if not otherwise
specified. The frequency of inspection of
welds should be specified in accordance with
the rules in 1.2.7 Reference Standards: Group
7. The quality level of welds should be chosen
according to EN 1SO 25817. For the quality
level of welds used in fatigue loaded
structures, see EN 1993-1-9.

4) Lamellar tearing should be avoided.

(5)  Guidance on lamellar tearing is given
in EN 1993-1-10.
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42 MATEPIAJIM JJIS1  3BAPHHMX
3’€THAHb

(1)  VYci matepianu ais 3BapHUX 3’€IHAHB
MOBUHHI BIANOBIAATH CTaHAAapTaM, Ha SKi €
nmocwiIaHHs y rpymi 5 (nus. 1.2.5).

(2)  3HavyeHHs MeXi IUIMHHOCTi, MIIIHOCTI
Ha PO3TAT y TPAaHUYHOMY CTaHi 3a HECYYOIO
3IATHICTIO, BIJIHOCHOTO TOJIOBXKEHHS IPH
pPO3pHUBI Ta MIHIMAJIBHOTO 3HAYEHHS yJapHOL
B’s13KOCTI MeTanmy mBa 3a Lllapmi ans 3paska 3
V-nogiOHUM ~ HAApi30oM  MOBHHHI  OyTH
€KBIBaJIGHTHUMU  a00  BUIIE  3HAYECHb,
BCTAQHOBJICHUX JIJI1 OCHOBHOTO METAIy.

[NPUMITKA. VY 3arampHOMY BHIAAKy Oe3MEYHO
BUKOPHCTOBYBAaTH €INEKTPOAM, LIO MEPEBHINYIOTH 3a
MapKOI0 CTalb, [0 BUKOPUCTOBYETHCS.

43 T'EOMETPUYHI TIAPAMETPHU
TA PO3MIPU

4.3.1 Twunu 3BapHHX LIBIiB

(1)  Leit HopMaTUBHUN TOKYMEHT OXOILTIOE
PO3paxyHOK KyTOBHX, 3aMKHEHUX KYyTOBHUX,
CTHKOBHUX, IIPOOKOBHUX 3BapHUX IIBIB, a TAKOX
3BapHUX LIBIB 13 KOHYCHUM 3a30poM. CTHUKOBI
3BapHi IIBM MOXYTb OyTH 3 TIOBHUM a0o
HEMmoBHUM mpoBapoM. Kpyrosi KkyToBi Ta
MPOOKOBI 3BapHI B MOKYTh OyTH BUKOHaHI1
y KpyrJiux abo OBaJIbHUX OTBOpaXx.

(2)  Haii6inbmn momMpeHi TUITH 3’ €IHAHD Ta
3BapHUX 1IBIB HaBeneHl y EN 12345.

4.3.2 Kyrosi 3BapHi uBn
4.3.2.1 3arajapHi 0J105KeHHHA

(1) KyroBi  3BapHi  IIBU  MOXYTb
3aCTOCOBYBaTHCSA sl 3 €IHAHHA JIETaJeH,
3BapIOBalIbHI MOBEPXHI SKUX PO3TAIIOBaHi Mij
KyToM Biz 60° o 120°.

(2)  Honyckaerscst kyT MeHmre 60°, ogHak
y LIbOMY BUMNAAKY KyTOBHM 3BapHUH LIOB CIiA
pO3IIIsIIaTH  SIK  CTUKOBUH 13 HENOBHUM
IPOBAPOM.

(3) Hpm xyrax Oinpme 120° Hecyuy
3aTHICTh KYTOBUX 3BapHUX IIBIB  CHiJ
BU3HA4YaTH BUNPOOYBAHHIM Yy BIAMOBIAHOCTI 3
EN 1990 (Jlomatox D. Po3paxyHOK Ha OCHOBI
BUIIPOOYBaHb).
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42  WELDING CONSUMABLES

(1) Al welding consumables should
conform to the relevant standards specified in
1.2.5 Reference Standards; Group 5.

(2)  The specified yield strength, ultimate
tensile strength, elongation at failure and
minimum Charpy V-notch energy value of
the filler metal, should be equivalent to, or
better than that specified for the parent
material.

NOTE: Generally it is safe to use electrodes that are
overmatched with regard to the steel grades being
used.

43 GEOMETRY AND DIMENSIONS

4.3.1 Type of weld

(1) This Standard covers the design of fillet
welds, fillet welds all round, butt welds, plug
welds and flare groove welds. Butt welds
may be either full penetration butt welds or
partial penetration butt welds. Both fillet
welds all round and plug welds may be either
in circular holes or in elongated holes.

(2)  The most common types of joints and
welds are illustrated in EN 12345.

4.3.2 Fillet welds
4.3.2.1 General

@ Fillet welds may be wused for
connecting parts where the fusion faces form
an angle of between 60° and 120°.

(2)  Angles smaller than 60° are also
permitted. However, in such cases the weld
should be considered to be a partial
penetration butt weld.

3 For angles greater than 120° the
resistance of fillet welds should be determined
by testing in accordance with EN 1990 Annex
D: Design by testing.
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(4)  KyroBi 3BapHi IIBH, PO3TallOBaHi Ha
KIHISIX €JIEMEHTIB, 10 3’ €IHYIOThCS (y TOpIIi
a00 300KYy), CJIiJ]] 3aBOJIUTH 32 KYT HETIEPEPBHO
Ta TOBHOPO3MIPDHO Ha BijJCTaHb, piBHY,
MpUHAMMHI, JBOM KaTeTaMm IIBa, SIKIIO
JIOCTYNHICTH ~ Ta  KOHGQIrypamis  By3ia
JI03BOJISIOTH 11€ BUKOHATH.

[NPUMITKA. V Bumaaky ImepepuBYACTHX IIBIB, I

MPAaBHJIIO CTOCYETHCS TUTBKA NEpEepUBYACTHX IIBIB Y
KyTax KiHIIiB €JIeMEHTa.

(5)  PosramyBaHHsS  3BapHMX IIBIB Y
KIHIIEBIM YacTHHI €IEMEeHTa CIIiJ] BioOpakaru
Ha KPECIICHHX.

(6) TIlpu HaIBHOCTI EKCUHCHTPHCHTETY B
OJHOCTOPOHHIX  3BapHHX KYyTOBHX  IIIBaX

muB. 4.12.
4.3.2.2 IlepepuBuacti KyToBi 3BapHi IBU

(1)  TlepepuBuacTi KyTOBi 3BapHi IIBH HE
CIiJI BHKODHUCTOBYBATH B  arpECHBHOMY
CEPEIOBHIILI].

(2) Y nepepuBYacTHX KYTOBHX 3BapHHX
mBax Biactanb (L1 abo Lz) Mk KiHIIMHU
KOXXHOTO  BiJpi3ka 1IBa 3aBJOBXKKHA L
MOBHHHA BIJIMOBIaTH BHUMOTaM, HaBEICHUM
Ha pUCYHKY 4.1.

(3) YV mepepuBuUacCTHX KYTOBHMX 3BapHHUX
mBax Biactanb (L1 abo Lz) Mk KiHIIMU
KOXHOIO BiJpi3Ka IIBa CIiJl OpuiiMatu
pPIBHOIO MEHIIiH 13 BifcTaHel MiX KIHISAMU
BIJIPI3KIB 3BapHMX IIBIB Ha MPOTHIIEKHHUX
CTOpPOHaX Ta MK KIHISMH BiJpi3KiB 3BapHUX
IIBIB HAa OJIHINA CTOPOHI.

(4) Y 3’enHaHHAX HaA NEPEPUBUACTUX
3BapHUX IIBaX Yy BCIX BUMNAAKaX KOXHHUU
KiHEeIb 3’€IHYBAaHOI JeTali TOBHUHEH OyTH
MPUBApPEHUM HEMEePEepUBYACTUM JBOCTOPOH-
HIM IIBOM.

(5) B enemeHTax ckiameHoro mepepisy, B
SIKUX JINCTOB1 JeTaji 3’€qHaHl TepepuBYac-
TUMU KyTOBHUMH IIBaMH, KIiHIII [HUX JeTayei
CJIiJT IPUBAPUTH 3 KOKHOI CTOPOHU KYTOBUMH
3BapHMMHU  IIIBaMU JIOBXKHHOK,  PIBHOIO,
NpUHAMMHI, IHUpUHI OUIBII  BY3bKOI 3
JIMCTOBUX JeTane (AuB. pucyHok 4.1).

4.3.3 Kpyrosi kyToBi 3BapHi miB1

EN H b 1993-1-8:2011

4) Fillet welds finishing at the ends or
sides of parts should be returned
continuously, full size, around the corner for
a distance of at least twice the leg length of
the weld, unless access or the configuration
of the joint renders this impracticable.

NOTE: In the case of intermittent welds this rule
applies only to the last intermittent fillet weld at
corners.

5) End returns should be indicated on the
drawings.

(6) For eccentricity of single-sided fillet
welds, see 4.12.

4.3.2.2 Intermittent fillet welds

(@) Intermittent fillet welds should not be
used in corrosive conditions.

@) In an intermittent fillet weld, the gaps
(L, or L, ) between the ends of each length of
weld L, should fulfil the requirement given
in Figure 4.1.

3) In an intermittent fillet weld, the gap
(L, or L,) should be taken as the smaller of
the distances between the ends of the welds
on opposite sides and the distance between
the ends of the welds on the same side.

4) In any run of intermittent fillet weld
there should always be a length of weld at
each end of the part connected.

(5) In a built-up member in which plates
are connected by means of intermittent fillet
welds, a continuous fillet weld should be
provided on each side of the plate for a
length at each end equal to at least three-
quarters of the width of the narrower plate
concerned (see Figure 4.1).

4.3.3 Fillet welds all round
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(1) Kpyrosi xkyToBi 3BapHi IIBH, BKJIIOYa-
I0YM KYTOBI LIBU y KPYIJUX a00 BUTATHYTHX
OTBOpaxX, MOXYTh 3aCTOCOBYBATHUCS TUIbKU
JUIS TiepeAadi 3CYBHOTO 3ycwiuis abo s
3amo0iraHHs BTpaTi MICIEBOi CTIHKOCTI abo
PO3IIJICHHIO YaCTHH, 3’ €IHAHUX BHAITYCK.

(2)  [Hiamerp kpyrioro abo IIHpHHA
BUTSTHYTOT'O OTBOPY JJISi KPYTOBOT'O KyTOBOT'O
3BapHOTO IIBa IOBHHHI OYTH TaKWMH, IO
CTaHOBUTh HE MCHIIE YOTHPHOX TOBIIUH
eJIEMEHTa, B IKOMY PO3TallIOBAHUI OTBIp.

EN H b 1993-1-8:2011

Q) Fillet welds all round, comprising
fillet welds in circular or elongated holes,
may be used only to transmit shear or to
prevent the buckling or separation of lapped
parts.

(2)  The diameter of a circular hole, or
width of an elongated hole, for a fillet weld
all round should not be less than four times
the thickness of the part containing it.
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Lwe cJtix mpuiiMaTi MeHmuM 3i 3uavens 0,75b Ta 0,75b; ;

The smaller of L, > 0,75 b and 0,75 bz

L1 crin mpuiiMmaTu MeHIuM 3i 3Havenb 16t, 16t1 Ta 200 MM 1151 pO3TArHEHNX eJIEMEHTIB

CKJIa[IEHOT0 Mmepepisy;

For build-up members in tension: The smallest of L1 <16t and 16t and 200 mm

L2 caix mpuiimaTu MeHmuM 3i 3Havens 12t, 12t1, 0,25b ta 200 MM /151 eJieMeHTIB CKJIaeHOT0

nepepisy, mjg ai€l0 cTHCKY Ta 3CyBY

For build-up members in compression or shear: the smallest of L, <12tand 12t; and 0,25 b

and 200 mm

Pucynok 4.1 IlepepuBuacti KyToBi 3BapHi IIBH
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Figure 4.1 Intermittent fillet welds

(3) KiHui BUTATHYTHX OTBOpIB MOBHHHI
OyTH HamiBKPYIJIMMH, 32 BHHATKOM THX
BHIIA]IKiB, KOJU KiHEI[b OTBOPY IOXOJHUTH IO
Kparo JIaHoi JeTati.

4 Bigcrane MiXK IeHTpaMH 3aMKHEHUX
KYyTOBMX  3BapHMX IIBIB HE IIOBHHHA
MIePEBUIIYBATH 3HAYCHb, HABEACHHUX y TAOIUIII
3.3, 00 3armo6irTM BTpaTi MiCIIEBOT CTIHKOCTI.

4.3.4 CrukoBi 3BapHi mBHU

(1)  CrukoBwii 3BapHHMIA IIOB CJIiJI BBAKATH
3BapHUM IIIBOM i3 MOBHHUM IPOBAPOM, SIKIIO
IO BCii TOBLIMHI 3’€mHaHHA 3a0e3leyeHa
rIIMOWHA TIPOBapy Ta CIUIABIICHHS METATy IIBa
Ta OCHOBHOTO METAy.

(2) CrukoBuM  3BapHMM  IIBOM i3
HCTOBHUM IIPOBApOM CJiJl BBaXKaTH MIOB 3
[JUOMHOK — TPOBapy  MEHIIE  TOBIIMHU
OCHOBHOTO €JIEMCHTA.

3) 3acTocyBaHHSI TEPEepPUBYACTUX CTUKO-
BHX 3BapHUX IIBIB HE JIOMYCKAETHCS.

(4) 3a HasBHOCTI EKCIICHTPUCHTETY B
OZIHOCTOPOHHIX CTHKOBHX 3BapHUX IIBaxX i3
HENOBHUM NPOBapoM — AuB. 4.12.

4.3.5 IIpodkoBi3BapHi IBH

1) [Tpo6KoBi 3BapHi IIBU 3aCTOCOBYIOTHCS
TS

— Tiepeayl 3CyBHOTO 3yCHILIS;

— 3amo0iraHHs BTPATi MICIEBOI CTIMKOCTI abo
PO3MALIEHHIO YaCTHH, 3’ €IHAHUX BHAMYCK;

— 3’¢nHaHHg  AeTalel B eJIEeMEHTax
CKJIQJICHOTO Tepepidy, aje IX He CIifJ
3aCTOCOBYBAaTH y BUIIAJIKY po3Tary,
MIPUKJIAIEHOTO 30BHi.

(2) VY Bumazky npoOKOBOTO 3BapHOTO MIBa
IiamMeTp Kpyriioro abo MUpHWHA BUTSITHYTOTO
OTBOpY MOBUHHI OyTH, mpHUHAIMHI, HA 8§ MM
Oulpllle  TOBUIMHM  €JIEMEHTa, B  SKOMY
pO3TaIlIOBaHM OTBIp.

(3) KiHmi BUTATHYTHX OTBOpIiB IOBHHHI
OyTH HamiBKpyriauMu abo MaTu  KYTH,
3a0KpYyTJIeHl MO pajiycy, piIBHOMY HE MEHIIe

EN H b 1993-1-8:2011

(€)) The ends of elongated holes should be
semi-circular, except for those ends which
extend to the edge of the part concerned.

(4)  The centre to centre spacing of fillet
welds all round should not exceed the value
necessary to prevent local buckling, see
Table 3.3.

4.3.4 Butt welds

(1) A full penetration butt weld is defined
as a weld that has complete penetration and
fusion of weld and parent metal throughout
the thickness of the joint.

(2) A partial penetration butt weld is
defined as a weld that has joint penetration
which is less than the full thickness of the
parent material.

3) Intermittent butt welds should not be
used.

4 For eccentricity in single-sided partial
penetration butt welds, see 4.12.

435 Plug welds

@ Plug welds may be used

-to transmit shear,

- to prevent the buckling or separation of
lapped parts, and

-to inter-connect the components of built-up
members

(2 The diameter of a circular hole, or
width of an elongated hole, for a plug weld
should be at least 8 mm more than the
thickness of the part containing it.

(€)) The ends of elongated holes should
either be semi-circular or else should have
corners which are rounded to a radius of not
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TOBIIMHU  €JIEMEHTa, 3a BHHATKOM THX
BUIIAJIKIB, KOJTU KiHEI[b OTBOPY IOXOJHUTH IO
Kparo eJICMCHTA.

(4) ToBumHa mNPOOKOBOrO INBA  IPH
TOBIIMHI OCHOBHOTO MeTajay g0 16 wmm
MOBHHHA OYTH DPIBHOIO TOBIIMHI OCHOBHOTO
Metany. ToBumHa npoOKOBOro ImiBa MpuU
TOBIIIMHI OCHOBHOT'O MeTany Outbmie 16 MM
MOBUHHA OyTH HE MEHIIIE MOJOBUHHU TOBIIMHU
OCHOBHOT'O METaJly Ta HE MEHIle 16 MM.

(5)  Bingcranp Mik LEHTpaMu MPOOKOBHX
3BapHHUX IIBIB HE IOBHHHA TMEPEBUIIYBATH
3HAaueHb, BKa3aHWX Yy Tabmuii 3.3, mob
3amo0irTy BTpaTi MiCLIEBOI CTIMKOCTI.

4.3.6 3BapHi IIBH 3 KOHYCHUM 3230POM

(1)  PospaxyHkoBa TOBIIMHA 3BAPHOTO IIBA
3 KOHYCHHM 3a30pOM JIJIsl CYHUIBHUX CTPUKHIB
rokaszaHa Ha pucynky 4.2. Buznadenus
PO3PaxXyHKOBOi TOBIIMHU 3BapHOrO IIBa 3
KOHYCHHM 3a30pOM JUIsi 3aMKHYTHX HpoQ1iiB
NPSIMOKYTHOTO Tiepepi3y HaBeaeHo B 7.3.1(7).

EN H b 1993-1-8:2011

less than the thickness of the part containing
the slot, except for those ends which extend
to the edge of the part concerned.

4) The thickness of a plug weld in
parent material up to 16 mm thick should be
equal to the thickness of the parent material.
The thickness of a plug weld in parent
material over 16 mm thick should be at
least half the thickness of the parent material
and not less than 16 mm.

(5)  The centre to centre spacing of plug
welds should not exceed the value
necessary to prevent local buckling, see
Table 3.3.

4.3.6 Flare groove welds

(1)  For solid bars the design effective
throat thickness of flare groove welds, when
fitted flush to the surface of the solid section
of the bars, is defined in Figure 4.2. The
definition of the design throat thickness of
flare groove welds in rectangular hollow
sections is given in 7.3.1(7).

Pucynok 4.2 Po3paxyHKoBa TOBLIMHA 3BAPHOT0 LIBA 3 KOHYCHHM 3230pOM

Y CYyUiIbHMX Nepepizax

Figure 4.2 Effective throat thickness of flare groove welds in solid sections

44  3BAPHI IBU 3 PACOHKAMHU

(1) Hpwm 3BaproBaHHI 3 3aCTOCYBaHHIM
CTaJIeBO1 MPOKJIAJIKA OCTAHHIO CIIiJ] BUPIBHATH
BPIBEHb 13 KPAa€EM 3BapIOBAHOI J€Tali.

(2)  TIpu 3BaproBaHHI JBOX JeTaleii depes
MPOKIIAJKy, TOBIIMHA $IKOi MEHIIEe KaTera
3BApHOrO IIIBa, HEOOXIMHOTO I Tepemadl
3yCWJUIS, TMOTPiOHWMH  Karer 1ImBa  CIiJ
30UTBIIMTH 10 3HAYEHHS, PIBHOTO TOBIIWHI
MIPOKIIAJIKH.

3 [Tpu 3BaproBaHHI ABOX JeTaynel depes
MPOKJIAJIKy, TOBIIMHA SIKOI JOPIBHIOE a0o0

44  WELDS WITH PACKINGS

(@8] In the case of welds with packing, the
packing should be trimmed flush with the
edge of the part that is to be welded.

(2)  Where two parts connected by
welding are separated by packing having a
thickness less than the leg length of weld
necessary to transmit the force, the required
leg length should be increased by the
thickness of the packing.

(3)  Where two parts connected by welding
are separated by packing having a thickness
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OlnbIIIe KaTeTa 3BapHOTO IIBa, HEOOXITHOTO
U Tiepenadi 3yCHIUIS, KOXKHY JIeTalb CIiJT
MIPUBAPUTH 110 MPOKJIAJIKH KaTETOM,
HEOOXITHUM MJIs Tepeaadi po3paxyHKOBOTO
3YCHILIA.

45 PO3PAXYHKOBA HECYYA
3JATHICTD KYTOBHUX 3BAPHHUX
HIBIB

45.1 JloBxkuHa 3BapHUX LIBiB

(1)  Po3paxyHKOBY JOBXHHY 3BapHOTO IIBa
| cimig mpuitmMati piBHOIO JOBKHHI, IPOTATOM
AKOi IIOB € MOBHOPO3MipHUM. li MOXHa
NMPUAHATA PIBHOIO TIOBHIM JOBXKHHI IIIBa,
BIIHABIIM HOTO TIOJIBOEHY PO3PAXyHKOBY
TOBHIMHY @. 3HIDKEHHS  PO3pPaxyHKOBOI
JIOB)KWHU 3BapHOTO IBa HE TMOTPeOyeThes 3a
YMOBH, III0 3BapHUI IIOB € TOBHOPO3MIPHUM
[0 BCiM MOro JOBJKHMHI, BKJIFOYAIOUM [TOYATOK
Ta KiHellb [IBa.

(2)  3Bapuuii KyTOBUI II0B
PO3paxyHKOBOIO JIOBXXKHMHOIWO MeHie 30 MM
ab0 MeHme 6 TOBHOIMH 3BapHOrO IIIBA
(BpaxoByeThCsl Olbllle 3 LIUX 3HAUYEHB) HE €
HECYYHM IIIBOM.

4.5.2 Po3paxyHKoBa TOBIIMHA IIBA

(1)  Po3paxyHKOBY TOBIIMHY & KYTOBOTO
3BapHOTO IIBA CJiJl IpUAMATH PIBHOIO BUCOTI
BITMCAHOTO MiX MTOBEPXHSMH, 10
3’€IHYIOTbCS, Ta JIMI[LOBOI IMOBEPXHEIO IIBA
HaNHOUIBIIOTO0 TPUKYTHHUKA (PIBHOCTOPOHHBOTO
a00 HEepIBHOCTOPOHHBOI'O), 110 BHMIPIOETHCSA
NEPIIEHUKYIISIPHO /10 30BHINIHBOI CTOPOHH
L[bOTO TPUKYTHHKA, IUB. PUCYHOK 4.3.

(2)  PospaxyHkoBa TOBIIMHA KYTOBOI'O
3BapHOTO IIBa TIOBUHHA OyTH HE MEHIIIE 3 MM.

(3) Hpm  BuU3HAYeHHI  PO3PaxXyHKOBOI
HEeCy4oi 3/1aTHOCTI KyTOBOT'O 3BapHOIO IIBa 3
MOBHUM TMIPOBapOM MOXe OYyTH BpaxoBaHa
JI0AaTKOBa TOBIIMHA IIIBA, TUB. PUCYHOK 4.4,
3a yMOBHM, WIO TONEPeAHI BUIPOOYBaHHSI
MOKa3ylTh, IO  HEOOXITHWUW  TIpoBap
JOCSITAETHCS MMOCTIHHO.
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equal to, or greater than, the leg length of weld
necessary to transmit the force, each of the
parts should be connected to the packing by a
weld capable of transmitting the design force.

45 DESIGN RESISTANCE OF A
FILLET WELD

45.1 Length of welds

Q) The effective length of a fillet weld |
should be taken as the length over which the
fillet is full-size. This maybe taken as the
overall length of the weld reduced by twice
the effective throat thickness a. Provided that
the weld is full size throughout its length
including starts and terminations, no
reduction in effective length need be made
for either the start or the termination of the
weld.

(2) A fillet weld with an effective length
less than 30 mm or less than 6 times its
throat thickness, whichever is larger, should
not be designed to carry load.

45.2 Effective throat thickness

(1)  The effective throat thickness, a, of a
fillet weld should be taken as the height of
the largest triangle (with equal or unequal
legs) that can be inscribed within the fusion
faces and the weld surface, measured
perpendicular to the outer side of this
triangle, see Figure 4.3.

(2)  The effective throat thickness of a
fillet weld should not be less than 3 mm.

3 In determining the design resistance
of a deep penetration fillet weld, account
may be taken of its additional throat
thickness, see Figure 4.4, provided that
preliminary tests show that the required
penetration can consistently be achieved.

61



|,
~
L
-
=

T“‘/ ~ ,f'.{

EN H b 1993-1-8:2011

Pucynox 4.3 ToBuimHa KyToOBOr0 3BapHOT0 IBA
Figure 4.3 Throat thickness of a fillet weld

Pl/lcyHOK 4.4 TOBI[[I/IHa KYTOBOI'0 3BapHOI0 IIBa 3 IOBHUM IIPOBapoM
Figure 4.4 Throat thickness of a deep penetration fillet weld

45.3 Po3paxyHkoBa Hecy4da 3IaTHICTb
KYTOBHMX 3BAPHHUX IIBiB

4.5.3.1 3azanvui nonoocenns

(1)  PospaxyHKkOBy  Hecydy  3[aTHICTh
KYTOBOTO 3BapHOTO IIBa CJiJ BH3HAYaTH 3a
IpsIMUM METOJIOM, HaBeleHUM y 4.5.3.2, aGo

3a CIPOLIEHUM METOJOM, HaBEIEHUM Yy
4.5.3.3.

4.5.3.2 Ilpsamuii memoo

(1)  3rigHO 3 MM METOAOM 3YCHJUIS, IO
NepelaloThCss  3BAPHAM  IBOM  OJHHHYHOL
JOBKHWHH, PO3KJIAJalOThCS Ha  HACTYIIHI
CKIIQOBi:  MapajelbHy Ta  [ONMEPEUHY
BIZTHOCHO TO3/I0BKHBOI OCI 3BapHOTO IIIBa, a
TaKOX HOPMaJbHY Ta MOIEPEYHy CKIIAJ0BI 10
TUIOUIVMHY MOTO TIepepi3y.

(2)  Po3paxyHKOBY IUIOILY MOMEPEYHOTO
nepepizy Aw 3BapHOrO IBa CIiJl TpUMATH
piBHOIO A, =Xal .

(3)  TlpumyckaeTbcs, IO PpO3TAIIyBaHHS
PO3paxyHKOBOT TUIOIII MMOMEPEYHOTO Mepepizy

4.5.3 Design Resistance of fillet welds

45.3.1 General

(1)  The design resistance of a fillet weld
should be determined using either the
Directional method given in 4.5.3.2 or the
Simplified method given in 4.5.3.3.

4.5.3.2 Directional method

@ In this method, the forces transmitted
by a unit length of weld are resolved into
components parallel and transverse to the
longitudinal axis of the weld and normal and
transverse to the plane of its throat.

(2)  The design throat area A, should be
taken as A, = Y aly -

(3)  The location of the design throat area
should be assumed to be concentrated in the
root.
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3BapHOTO II1Ba 30CEPEIHKEHO B HOTO KOPEHI.

(4)  Hampyxenus cItig BBAaXaTH
PIBHOMIPHO PpO3MOJICHUMHU 1O TEepepizy
3BapHOTO IIBA Ta 3BOJUTH /10 HOPMAJIBHUX Ta
JOTUYHUX HANPY>KEHb, MOKa3aHUX HA PUCYHKY
4.5, HACTYIIHUM YHMHOM:

0L — HOpMaJIbHE HaIIpYXKEHHS, MEpPHEHANKY-
JISIpHE JI0 [Iepepi3y 3BapHOro IBa;

G| — HOPMAIbHC HANpPYKCHHS, MNapajeibHe
MO3JIOBXHIN OC1 3BapHOTO I11BA;

1L — JOTHUYHE HampyxkeHHs (y IUIOIMIKHI
nepepizy 3BapHOrO IIBa), MEPHEHIUKYISIPHE
710 TIO37I0BKHBOT OCI 3BapHOTO IITBA;

T| — JOTHYHE HampyKeHHsS (y IUIONIKHI
mepepizy  3BapHOTO  IIBA),
MO3JIOBXKHIN OCi 3BapHOTO IIBA.

napajeibHe

(5) Hopwmanbne HAIpPYKECHHSI T
napasesibHe MO3I0BXKHii 0Ci, He BpaXOBYEThCS
OpU  TEpeBipli  pPO3PaXxyHKOBOI  HECy4oi
3IaTHOCTI 3BAPHOTO IIBA.

(6)  PospaxyHkoBa  Hecyya  3IaTHICTb
KyTOBOTO  3BapHOr0  IIBa  BBAXKAETHCS
JOCTaTHBOIO, SIKIIO BHUKOHYIOTHCS OOMIBI
HACTYITHI YMOBH:

EN H b 1993-1-8:2011

(4) A uniform distribution of stress is
assumed on the throat section of the weld,
leading to the normal stresses and shear
stresses shown in Figure 4.5, as follows:

oL is the normal stress perpendicular to the
throat

o| is the normal stress parallel to the axis of
the weld

1. is the shear stress (in the plane of the
throat) perpendicular to the axis of the weld

T is the shear stress (in the plane of the
throat) parallel to the axis of the weld.

(5)  The normal stress o) parallel to the

axis is not considered when verifying the
design resistance of the weld.

(6)  The design resistance of the fillet weld
will be sufficient if the following are both
satisfied:

05
[0 +3-(2+%) | < £, /Buvw,) Ta o, < f, /7y, (4.1)

ne fu  — HomiHmanpHe 3HAaYeHHs MIIHOCTI Ha
pO3TAT 'y TPaHUYHOMY CTaHi 3a HECYYOlo
3JATHICTIO OUIBII CJIA0KOro eJeMeHTa, IIo
3’€IHYETHCS;

Bw — TONpaBKOBUH  KoeQilli€HT, IO
npuiiMaeThes 3 Tabmuii 4.1.

where: f, is the nominal ultimate tensile
strength of the weaker part joined;

Bw is the appropriate correlation factor taken
from Table 4.1.
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Pucynok 4.5 Hanpy»keHHs1 y IONIlepeYHOMY Mepepisi KyTroBoro 3BapHoro msa
Figure 4.5 Stresses on the throat section of a fillet weld
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Tadimuus 4.1 TlonpaBkoBuii KoeimieHT Bw 115 KYyTOBHX 3BAPHHUX IIBIB

Table 4.1 Correlation factor g, for fillet welds

CrangapT Ta Kiac craii
Standard and steel grade IMonpaekoBuit koedirieHT Pw
EN 10025 EN 10210 EN 10219 Correlation factor Bw
S235
$235 W S235H S235H 0,8
S275 S275H S275H 085
S275 N/NL S275 M/ML S275 NH/NLH S275 NH/NLH S275 MH/MLH '
S355
S355 H S355 H
$355 N/NL S%/?IS M/ML $355 S355 NH/NLH S355 NH/NLH S355 MH/MLH 0.8
S420 N/NL S420 M/ML S420 MH/MLH 1,0
S460 N/NL S460 M/ML S460
Q/QL/QLL S460 NH/NLH S460 NH/NLH S460 MH/MLH 1,0
(7)  3BapHi WBU MK JETATSIMU, IO MAOTh (7)  Welds between parts with different
pi3HI XapaKTEPHCTHKU MIIIHOCTI Marepiais, material strength grades should be designed
CIiT  poO3paxoByBaTH 3  ypaxXyBaHHSIM using the properties of the material with the
BJIACTMBOCTEH MaTepiasy 3 HaWMCHIIMMHU lower strength grade.
MMOKa3HUKaMH MIITHOCTI.
4.5.3.3 Cnpowenuii ~ memoOd  BUBHAUEHH 4.5.3.3 Simplified method for design resistance

PO3PAXYHKOBOI Hecy4oi 30amHOCmi Kymosux
36APHUX WBIE

(1) sk AIbTEPHATHBY 45.3.2
PO3PaxXyHKOBY HeCy4y 3[aTHICTb KYTOBOIO
3BapHOTO IIBY MOKHA BBa)KaTH JIOCTaTHbHOIO,
SKILO Yy KOXHIM TOYIll B3JOBX HOTO TOBKUHU
pIBHOJIIOYA YCIX CHJ, IO TepPeAaroThCs

of fillet weld

(1)  Alternatively to 4.5.3.2 the design
resistance of a fillet weld may be assumed
to be adequate if, at every point along its
length, the resultant of all the forces per unit
length transmitted by the weld satisfy the

3BapHUM  IIIBOM  OJUHHYHOI  JIOBKWHH, following criterion:
3aJI0BOJIbHSIE HACTYIIHY YMOBY:
FW,Ed < FW,Rd ' (42)

ne FwEed — po3paxyHKOBE 3HAUEHHS 30BHINIHIX
3yCWJIb, WIO JiIOTh HA OJWHHIKO JOBXHUHHU
3BapHOTO I1IBa;

Fwrd — poO3paxyHKOBE 3HAUYE€HHS HECY4oi
3IaTHOCTI HA OJWHUIIIO JOBXUHHU 3BApPHOTO
IIBA.

(2)  HesanmexxHo Bij OpieHTaIli MJIOMIWHH
nepepisy 3BapHOro IIBa BiJJHOCHO HAIMPSIMKY
NPUKJIAJCHHS CHJIM, PO3PaxyHKOBY HECydy
3[1aTHICTh 3BAPHOTO IIBA OJAWHUYHOI TOBKUHH
Fw,rd citin BU3HAYATH 32 HOPMYJIOLO:

w,

ne fuwd — po3paxyHKOBa MIIHICTH 3BapHOTO
IIBa Ha 3CYB.

F Rd — fvw,da’

where: F, g4 is the design value of the weld
force per unit length;

Fwra IS the design weld resistance per unit
length.

(2 Independent of the orientation of the
weld throat plane to the applied force, the
design resistance per unit length F,, 4 should
be determined from:

(4.3)

Where: f,,, 41 the design shear strength of the
weld.
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(3)  Po3paxyHKOBY MIIIHICTh 3BAPHOTO IIBA
Ha 3¢yB fuww,d cITi BU3HAYATH 32 (OPMYIIOH0:

vw,d

ne fu Ta Bw Bu3HaueHi B 4.5.3.2(6)

46  PO3PAXYHKOBA HECYYA
3JATHICTD 3AMKHEHHUX KYTOBHUX
3BAPHMUX IIIBIB

(1) PospaxyHkoBYy  HECy4y  3IaTHICTh
3aMKHEHUX KYyTOBHX 3BapHUX IIBIB CIiJ
BU3HAYaTH, BHUKOPUCTOBYIOUM  OJMH i3
METO/IiB, HABEJCHUX Y 4.5.

4.7 PO3PAXYHKOBA HECYYA
3JATHICTD CTHKOBHUX 3BAPHUX
HIBIB

4.7.1 CrukoBi 3BapHi IIBM 3 IOBHHUM
NPOBapoM

(1)  PospaxyHkoBy  Hecydyy  3[aTHICTb
CTUKOBHX 3BapHHX IIIBIB i3 MOBHUM IIPOBapOM
CIIii TpWHMAaTH PIBHOIO  PO3PaxXyHKOBIH
Hecy4ill 34aTHOCTI Oinblin cinabkoi 3 meraneid,
0 3’€IHYIOTBCS, 32 YMOBH, IO 3BapIOBaHHS
BUKOHAHE 3 BHUKOPUCTAaHHSIM BiAMOBITHUX
3BapIOBAJILHUX MaTepiajiB, IO J03BOJISIIOTH
OTPUMYBAaTH  3pa3Kd  3BapHOTO IIBa 3
MIHIMQJIBHOIO MEXEI0 IUIMHHOCTI METaly IIBa
Ta MIHIMQJIBHOIO HECY4YOl 3JaTHICTIO Ha
pO3TAT y TPaHUYHOMY CTaHi 3a HECY4Olo
3IaTHICTIO TaKUM, IO JOPIBHIOE, MPUHANMHI,
BIAMOBIIHMM 3HAYCHHSIM JJI1 OCHOBHOTO
MeTany.

472 CrukoBi 3BapHi IIBH 3 HEMOBHUM
NMpoBapoM

(1)  PospaxyHkoBy  Hecydyy  3[aTHICTb
CTMKOBHUX 3BapHUX IIBIB 13 HEMOBHUM
MPOBAPOM  CJIiA  BHU3HA4YaTH  METOJOM,
HaBeneHUM y 4.52(3) nmns  po3paxyHKy
KYTOBHX 3BapHUX ILIBIB 13 IOBHUM ITPOBAPOM.

(2)  ToBmmHA CTHKOBOTrO 3BapHOTO IBa 3
HEMOBHUM TMPOBAapoOM HE TIOBMHHA TIepe-
BHINYBAaTH CTa0IbHOT TIMOWHU TPOBapy, IO
JOCSTA€EThCSl  MPH  BUIPOOYBaHHI  3pa3KiB,
nuB. 4.5.2(3).

f, 13

BWYMZ
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(3)  The design shear strength f,,, 4 of the
weld should be determined from:

, (4.4)

where: f, and Bw are defined in 4.5.3.2(6).

46  DESIGN RESISTANCE OF
FILLET WELDS ALL ROUND

(1)  The design resistance of a fillet weld
all round should be determined using one of
the methods given in 4.5.

4.7 DESIGN RESISTANCE OF BUTT
WELDS

4.7.1 Full penetration butt welds

(1) The design resistance of a full
penetration butt weld should be taken as
equal to the design resistance of the weaker
of the parts connected, provided that the weld
IS made with a suitable consumable which
will produce all-weld tensile specimens
having both a minimum vyield strength and a
minimum tensile strength not less than those
specified for the parent metal.

4.7.2 Partial penetration butt welds

(1)  The design resistance of a partial
penetration butt weld should be determined
using the method for a deep penetration fillet
weld given in 4.5.2(3).

(2)  The throat thickness of a partial
penetration butt weld should not be greater
than the depth of penetration that can be
consistently achieved, see 4.5.2(3).
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4.7.3 TaBposi3’eqHaHHS

(1)  PospaxyHkoBy  Hecydyy  3[aTHICTb
3BapHOTO  TaBPOBOTO  3’€QHAHHA, IO
CKJIQJIA€ThCS 3 TMAapU CTHKOBHX 3BapHUX IIIBIB
13 ~ HEMOBHUM  MPOBAapOM,  MiJACHICHHX
HAaKJIQJCHUMHU  TOBEPX HUX  KYTOBUMH
3BapHUMH IIIBAMHU, MOYKHA BU3HAYHMTHU SIK JUIS
CTHKOBUX 3BapHUX MIBIB 13 TOBHUM IIPOBApPOM
(muB. 4.7.1), sgKmo0 3arajgbHa HOMIHAJIbHA
TOBIIMHA 3BapHOTO IIIBa, 332 BHUHATKOM
HE3aBapeHoi JUISHKW, HE MEHIIEC TOBHIMHU
eIeMeHTa 3’€JHaHHsS, 10 MPUMHKAE, 3a
YMOBH, 110 3HAYCHHS HE3aBAPCHOI TUISTHKH HE
MEPEBUIIYE MEHIIOTO 3 JIBOX 3HA4eHb t/5 Ta
3 MM, IUB. pHCYHOK 4.6 (a).

(2)  PospaxyHkOBy  Hecydy  3IaTHICTb
CTHKOBOTO 3BapHOTO TaBPOBOTO 3 €JIHAHHS,
IO HE BIJAMOBIJa€ BUMOTraM, HABEIACHUM Y
4.7.3(1), cimig BU3HAYATH SIK JJISi 3BUYAIHOTO
KyTOBOTO 3BapHOro IBa a0 JUIsi KyTOBOTO
3BQPHOTO IIBA 3 IOBHUM  IIPOBApOM,
HaBeJIeHOTro y 4.5, y 3alle)HOCTI BiJ TTTMOMHU
mpoBapy. TOBIIMHY 3BapHOTO IIBa  CJIJ
BU3HAYaTH Y BIAMOBIIHOCTI 3 BHMOIaMH,
BCTQHOBJICHUMH JJII KYTOBHX 3BapHUX IIBIB
(mmB. 4.5.2) ab0 MJIA CTHKOBUX 3BapHHX IIBIB
13 HETIOBHUM TIPOBapoM (uB. 4.7.2).

]

A
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4.7.3 T-butt joints

(1) The design resistance of a T-butt joint,
consisting of a pair of partial penetration butt
welds reinforced by superimposed fillet
welds, may be determined as for a full
penetration butt weld (see 4.7.1) if the total
nominal throat thickness, exclusive of the
unwelded gap, is not less than the thickness
t of the part forming the stem of the tee joint,
provided that the unwelded gap is not more
than (t/5) or 3 mm, whichever is less, see
Figure 4.6(a).

(2)  The design resistance of a T-butt joint
which does not meet the requirements given
in 4.7.3(1) should be determined using the
method for a fillet weld or a deep penetration
fillet weld given in 4.5 depending on the
amount of penetration. The throat thickness
should be determined in conformity with the
provisions for fillet welds (see 4.5.2) or
partial penetration butt welds (see 4.7.2) as
relevant.

P

e

b

—

a

nom,1

nom,2 Zt

Cnom CJIi] NPHHMATH TAKHM, 110 AOPiBHIOE MeHIIOMY 3 t/5 Ta 3 MM

Cnom Should be the smaller of t/5 and 3 mm

Pucynox 4.6 Po3paxyHkoBuii MOBHHUII MPOBap CTHKOBHMX 3BAPHHUX IIBiB

y TaBpOBOMY 3’€AHAHHI

Figure 4.6 Effective full penetration of T-butt welds
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48 PO3PAXYHKOBA HECYYA 3JIAT-
HICTb ITPOBKOBHUX 3BAPHUX ILIIBIB

(1) PospaxyHkoBe  3HAYEHHS  HECYYOl
3natHOCTi Fwrd TIpOOKOBOTO 3BapHOrO IIBa
(mmB. 4.3.3) ciix BU3HA4YaTH 3a (HOPMYJIOHO:

F

w,Rd
ne fuwd — po3paxyHKOBa MIIHICTH 3BapHOTO
11Ba Ha 3CyB, HaBeneHa y 4.5.3.3(3);

Aw — po3paxyHKOBa IUIOIIA Iepepidy IIBa,
MPUUMAETHCS PIBHOIO TIOLII OTBOPY.

49 PO3IOALI 3YCHUJIb

(1) Posmomin  3ycwib y  3BapHOMY
3’€¢HaHHI ~ MOXe OyTH  TpUHHATHH Yy
OPUMOYINEHHI  MPY)XHOI  a00  MIACTHYHOL

poboTtH y BiamoBigHOCTI 3 2.4 Ta 2.5.

(2)  Honyckaerbcsi CHPOIICHUH PO3MOALT
3yCHIIb MIXK 3BApPHHMH LIBAMH.

(3) IIpu mepeBipmi Hecy4doi 3maTHOCTI
3BapHOTO IIBA HE CIIiJ] BPAaXOBYBaTH 3aJUIII-
KOBI HANpYXCHHS, a TaKOX HAINPYXCHHS, HE
MOB’sI3aHI 3 Mepefadeio  HaBaHTAKCHb
(HanpukIam, HOpPMaJIbHI HaAIPY>KECHHS,
napajeNbHi 0Ci 3BapHOTO IIBA).

(4)  3Bapui 3’€qHaHHSA CIIiJ TPOCKTYBATH
TaKUM YHHOM, I00 BOHU Majd JOCTATHIO
nedopmaTuBHiCTh. OJHAK, HE CIiJ PO3pPaxo-
BYBATH Ha IJIACTUYHICTH 3BAPHUX IIBIB.

(5) Hns  3’enHaHb, y SIKHX ~ MOXYTb
YTBOPIOBATUCS IUIACTHYHI ILIAPHIPU, 3BapHI
IIBYU CIIiJ] MPOEKTYBATH TaKUM YHWHOM, 100 X
Hecyda 3JaTHICTh Oyja HE MEHIIe HeCcy4ol
3JIaTHOCTI HalicmalIol geram 3’ ¢ JHaHHs.

(6) B iHmmx 3’emHaHHAX, B  SKHUX
BHACJIIJJOK MOXJIMBOCTI BUHUKHEHHS 3HAUHUX
nepopMmaiiii  BiJ HamnpyKeHb 3HaJI00UTHCA
3aTHICT A0 TOBEPTAaHHSA, 3BapHl IIBU
NMOBMHHI ~MaTW Hecydy 3JaTHICTh, IO
BUKIIIOYA€E 1X pyHHYBaHHA JO TMEpexXoay
OCHOBHOT'O Marepiajiy B INIACTUYHHUH CTaH.

(7)  SIxuro ans BU3HAYEHHS PO3PaXyHKOBOT
Hecy4oi 34aTHOCTI MEePepHBYACTOTO 3BAPHOTO
1B BUKOPUCTOBYETHCSI 3HAUYCHHS 3arajbHOI
TOBXKUHU {ip;, TO PO3PAXYHKOBE 3HAYCHHS
30BHIIIHBOT CHJIM 3CYBY Ha OJHMHUIIIO JIOB-
KUHU FwEed CITil TOMHOXKHUTH Ha KOE(IIeHT,
1o popisHtoe (e+<€)/¢, muB. pucyHok 4.7.
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4.8 DESIGN RESISTANCE OF PLUG
WELDS

(1)  The design resistance F, 4 Of a plug
weld (see 4.3.3) should be taken as:

= fvw,d AN s (45)

Where f,,, 4 IS the design shear strength of a
weld given in 4.5.3.3(3);

A, is the design throat area and should be
taken as the area of the hole.

49 DISTRIBUTION OF FORCES

(1)  The distribution of forces in a welded
connection may be calculated on the
assumption of either elastic or plastic
behaviour in conformity with 2.4 and 2.5.

@) It is acceptable to assume a simplified
load distribution within the welds.

3) Residual stresses and stresses not
subjected to transfer of load need not be
included when checking the resistance of a
weld. This applies specifically to the normal
stress parallel to the axis of a weld.

(4)  Welded joints should be designed to
have  adequate  deformation  capacity.
However, ductility of the welds should not
be relied upon.

(5) In joints where plastic hinges may
form, the welds should be designed to
provide at least the same design resistance
as the weakest of the connected parts.

(6) In other joints where deformation
capacity for joint rotation is required due to
the possibility of excessive straining, the
welds require sufficient strength not to
rupture before general yielding in the adjacent
parent material.

@) If the design resistance of an
intermittent weld is determined by using the
total length ¢, the weld shear force per unit

length F,gq should be multiplied by the
factor (e+¢)/¢, see Figure 4.7.
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g

Pucynox 4.7 Po3paxyHok 3ycHJIb Y mepepuBYACTHX 3BAPHHUX MIBAaX
Figure 4.7 Calculation of weld forces for intermittent welds

410 KPIIUUIEHHA 10 HOJIMIb BE3
PEBEP ) KOPCTKOCTI

(1) Sxkmo nomepeuna daconka (abo
oML OaIKK) MPUBAPIOETHCS O HEMIIKPII-
JICHOI TTOJIHIII IBOTaBPOBOI OANIKH, TUB. PUCY-
Hok 4.8, Ta BukoHana ymoBa 4.10(3), TO
3YCWIUIS, MPUKIAACHE TEPIICHIUKYISIPHO 0
HEIIIIKPITUICHOT IOJIHIl, HE TMTOBUHHO IEPEBU-
ITyBaTH OY/b-sIKE 3 HACTYITHUX 3HAUCHb!

HeCy4yoi 3JaTHOCTI CTIHKH
eIeMEHTa 3  JIBOTaBPOBOTO
HaBeneHoro B 6.2.6.2 a60 6.2.6.3;

OITOPHOTO
npodisto,

— Hecy4oi 3AaTHOCTI morepeuHoi (HacoHKH,

NpHUBAPEHOI /10  €JeMEHTa  3aMKHYTOTO
npodiro IPSIMOKYTHOTO nepepisy,
HaBeJeHOro B Tabmumi 7.13;

— Hecy4yoi 3JaTHOCTI ONOpPHOI  IMOJIUIL,

po3paxoBaHoi 3a dopmynoro (6.20) (muB.
6.2.6.4.3(1)), mnpunmyckarouu KOHIIEHTpPAIIIIO
MPUKJIAICHOTO HABAHTAXKEHHS y  Mexkax
eQeKTUBHOI IMUPUHKU TONHUIL Deff, BiIMOBIAHO
10 4.10(2) a6o 4.10(4).

410 CONNECTIONS TO UNSTIFFED
FLANGES

(1)  Where a transverse plate (or beam
flange) is welded to a supporting unstiffened
flange of an I, H or other section, see Figure
4.8, and provided that the condition given in
4.10(3) is met, the applied force perpendicular
to the unstiffened flange should not exceed
any of the relevant design resistances as
follows:

—that of the web of the supporting member
of I or H sections as given in 6.2.6.2 or
6.2.6.3 as appropriate;

— those for a transverse plate on a RHS
member as given in Table 7.13;

—that of the supporting flange as given by
formula (6.20) in 6.2.6.4.3(1) calculated
assuming the applied force is concentrated
over an effective width, by, of the flange as

given in 4.10(2) or 4.10(4) as relevant.
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Pucynox 4.8 Po3paxyHkoBa IIMPHHA HEMAKPIIVIEHOT0 TABPOBOTO 3’ €AHAHHS
Figure 4.8 Effective width of an unstiffened T-joint
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(2)  PospaxynkoBy mupuHy Deff mepepisy
HEIJIKPIMUICHOTO ~ JBOTaBPOBOTO  MPOQIIIO
CIIiJ] BU3HAUATH 32 (HOPMYIIOIO:

by =t, +25+ 7kt,

nek=@f/tp)(fy,f/fy,p)mpuk<l,
where: k= (tf/tp) (fy,f/fy,p)butk<lI,

TyT fyf — Meka IUIMHHOCTI cTaii MOJIHMIL
IBOTABPA;
fyp — MeXa IUIMHHOCTI cTalli IJIACTHHKH,

IIPUBAPEHO] 10 ABOTABPA.
3HAauYEHHS S BU3HAYAE€THCSA HACTYITHUM YHHOM:

— U IIPOKATHHUX ,Z[BOTaBpiB

— U1 3BapHUX JIBOTaBPIB

s=+2a.

(3) Jns wHemigcuieHol MOJMIN JBOTaBpa
MOBHHHA BUKOHYBATUCS HACTYITHA yMOBA:

by > (f, ,/f

ne fup — MilHICTE y T'paHUYHOMY CTaHi 3a
HECY4YOI0 3JIaTHICTIO IUIACTHHH, MPUBAPCHOI
710 IBOTaBpa;

bp — mmMpuWHA T[UIACTHHHM, MPUBAPEHOI M0
JIBOTaBpaA.

SIKmo 1 ymMoBa HE BUKOHYETHCS, IOJIUISA
MOBUHHA OyTH MIiJCUIICHA.

(4)  Mng iHIIUX THIIB MEpepi3iB, TaKUX SK
mBenepu abo KopoOYacTi mepepi3, MpH
OJIHAKOBIW IIUPHHI TOJUIl Ta TJIACTHUHH, IO
MPUKPIIUTIOETHCS, 3HAYEHHS PO3pPaxyHKOBOL
[IAPUHU Deff CITIT BU3HAYHUTH 32 HOPMYIIOO:

by =2t, +5t

u,p).bpa

f mpu by <2t, +5kt,
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2 For an unstiffened | or H section the
effective width by should be obtained from:

(4.6a)

(4.66)
(4.6b)

f ¢ is the yield strength of the flange of the |
or H section;

f,p is the yield strength of the plate welded to
the 1 or H section.

The dimension s should be obtained from:
-for a rolled | or H section:

(4.68) (4.6¢C)
-for a welded | or H section:

(4.6r) (4.6d)

3) For an unstiffened flange of an | or H
section , the following criterion should be
satisfied:

4.7)

where: f, , is the ultimate strength of the plate
welded to the | or H section;

b, is the width of the plate welded to the I or
H section

Otherwise the joint should be stiffened.

(@))] For other sections such as box
sections or channel sections where the width
of the connected plate is similar to the width
of the flange, the effective width by should
be obtained from:

(4.8)

beff = 2tW + 5tf but beff < 2tw +5 k tr .

MMPUMITKA. [dns 3aMKHYTHUX TpO(diNiB pPO3paxyHKOBY
IMPHUHY CIIiJI BU3HAYATH 3a Tabmuiero 7.13.

NOTE: For hollow sections, see Table 7.13.
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5 Hagitp sixmo b.¢ < b,, To 3BapHi mBHU

eff p >
10 TPUKPITUIIOIOTH TJIACTUHY A0 TOJHUII, CITiJT
pO3paxoByBaTH Ha 3yCUJUISA, pIBHE HECydid
3patHocTi macturm bt f /gy, npuiimaro-

YU PIBHOMIPHE PO3IOIiICHHS HAIIPYKEHb.

411 JOBII3’CTHAHHS

(1) VY 3’enHaHHAX i3 HAyCKOM PO3paxyH-
KOBE 3HAUCHHSI HECYYOl 3JaTHOCTI KyTOBOTO
3BapHOTO IIBa CIiJ TMOMHOXHTH Ha 3HUXKY-
BaJIbHUK Koe(imieHT [PLw, SKUH BpaxoBye
HEPIBHOMIPHUI PO3MOiJI HANPYyXeHb 0 BCii
JIOB)KMHI I11Ba.

(2)  Skmo po3MOAITEHHS HAMPYXEHb IO
JIOBXXHHI 3BapHOTO IBa BiZIIOBiIA€
PO3MOAUICHHIO HANPYXEHb y MPUICTIIOMY 10
HBOTO OCHOBHOMY MeTalli (HampuKiIag y
BUMAJIKy TPUBAPIOBAHHS IOJUII 10 CTIHKH
CKJIaJIeHOI  JIBOTaBpOoBOi  Oaiku), yMOBH,
HaBeJieH1 B 4.11, BUKOHYBaTH HE CIIi.

(3) s 3BapHMx IBiB 3’€IHaHL 3
HAIlyCKOM  3aBIOBXKH  Oiiblie 150a
3HIDKYBAJIbHUM KoedirieHT BLw CIIiL
MpUIMaTh TakuM, IO JTOPIBHIOE KOE(ILIEHTY
BLw1, 1110 BU3HAYA€THCS 32 GOPMYIIOHO!

EN H b 1993-1-8:2011

5) Even if b < by, the welds connecting
the plate to the flange need to be designed
to transmit the design resistance of the plate

bt f, /0y, assuming a uniform stress

distribution.

411 LONG JOINTS

Q) In lap joints the design resistance of a
fillet weld should be reduced by multiplying it
by a reduction factor Buw to allow for the
effects of non-uniform distribution of stress
along its length.

(2)  The provisions given in 4.11 do not
apply when the stress distribution along the
weld corresponds to the stress distribution in
the adjacent base metal, as, for example, in
the case of a weld connecting the flange and
the web of a plate girder.

3) In lap joints longer than 150a the
reduction factor BLw should be taken as Biw;
given by:

IBLWl 21,2—0,2LJ /150a HpI/I/at IBLWl Sl,O, (49)
ne Lj — 3aragpHa JOBXKHHA HAIYCKY Y where: L; is the overall length of the lap in the
HaNPAMKY Nepeaayi CHIIN. direction of the force transfer.

(4) Hdna  KkyToBUX  3BapHHX  IIBIB 4) For fillet welds longer than 1,7 metres

3aBJIOBXKKM Oinbmie 1,7 M mHpH KpilJieHHI
MONIEPEUYHUX pedep JKOPCTKOCTI B €JIEMEHTax
CYLIJIBHOTO nepepisy 3HWKYBaJTbHUN
Koe(IiLieHT PLw MOXKHA MPUHHATH TakuM, IO
JOPIBHIOE KOSDIMIEHTY PLw2, IO BUBHAYAETHCS
3a (hopMyIIOIO:

connecting transverse stiffeners in plated
members, the reduction factor By may be
taken as PBLwz given by:

Brus =L1-L, /17 npulat f,,, <1,0 taland f,,, >0,6 (4.10)

ne Lw — ToBKWHA 3BapHOTO I1BA, M.

where: L, is the length of the weld (in
metres)
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412 TMO3ALEHTPOBO HABAHTAKEHI
IHOOAUHOKI KYTOBI TA
OJHOCTOPOHHI CTUKOBI 3BAPHI
IBU 3 HEIIOBHUM ITPOBAPOM

1) B ycix Bumaakax, Je 1e MOXIHBO, CIIiJ
YHUKATH BHHHUKHEHHS MiCIICBOIO €KCIICHT-
PUCUTETY IPUKIIAIEHHS 3YCHILIS.

2 BriuB  MiCIIEBOrO  €KCIEHTPUCHUTETY
(BiZHOCHO JIiHIT Jii OCHOBOi CHJIM) CIIiJ
BpaxOBYBaTH Y HACTYITHUX BHITaJIKAX:

— SIKIIO 3TMHAJIBHUNA MOMEHT, MPUKJIAJICHUMA
BiJIHOCHO TIO3JIOBXHBOI OCi 3BapHOTO IIIBa,
BUKIIMKA€E PO3TST Y KOPEH1 3BaAPHOTO 111BA, JIMB.
pucyHok 4.9 (a);

— SIKIIIO PO3TATYBAJbHE 3yCHIUIA, MPHUKIIAIECHE
HNEPIEHIUKYIIAPHO IO  IO3J0BXHBOI  OCi
3BapHOrO  IBA, BHMKIMKAE  3TUHAJIBHHIA
MOMEHT, M0 MPHU3BOAUTH 1O BHHUKHEHHS
PO3TATYBAIBHOTO 3YCHIUIS B KOPEHI 3BapHOIO
1IBa, AuB. pucyHok 4.9 (0).

(3)  Skmo 3BapHUE IIOB € YaCTHHOIO
3BapHUX INBIB 10 MEPUMETPY IMepepizy
3aMKHYTOTO npodio, MiCIIeBUN
CKCIIEHTPUCUTET BPaXxOBYBATH HE CJIi/I.

a(a)
T~ N
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412 ECCENTRICALLY LOADED
SINGLE FILLET OR SINGLE-SIDED
PARTIAL PENETRATION BUTT
WELDS

@ Local eccentricity should be avoided
whenever it is possible.

2 Local eccentricity (relative to the line
of action of the force to be resisted) should
be taken into account in the following cases:

-Where a bending moment transmitted about
the longitudinal axis of the weld produces
tension at the root of the weld, see Figure
4.9(a);

- Where a tensile force transmitted
perpendicular to the longitudinal axis of the
weld produces a bending moment, resulting
in a tension force at the root of the weld, see
Figure 4.9(b).

3) Local eccentricity need not be taken
into account if a weld is used as part of a
weld group around the perimeter of a
structural hollow section

6 (b)

Pucynok 4.9 IlooauHOKi KyTOBi Ta 0JHOCTOPOHHI CTMKOBI 3BapHi IIBYU 3 HEMOBHUM

NMpoBapoM

a — 3rTUHAJILHUI MOMEHT BUKJIMKAE PO3TAr Y KOPeHi 3BAPHOIO0 1IBA;

0 — po3TAryBajibHe 3yCHJIJIS BUKJIMKAE PO3TSAT B OCHOBI 3BApHOI0 1IBa
Figure 4.9 Single fillet welds and single-sided partial penetration butt welds

(a) Bending moment produces tension at the root of the weld

(b) Tensile force produces tension at the root of the weld

413 KYTHUKH, 11O MNPUKPIILIIO-
IOThCA OJHI€IO NOJIMIEIO

(1) Tpm «kpimwieHHI KYTHKiB  OJHI€I0
MOJIMLECI0 EKCLIEHTPUCUTET 3BapHHUX 3’ €IHaHb
HAIyCKY BPaxOBYEThCS NUIIXOM BHUKOPHCTaH-
Hi Yy pO3paxyHKax pO3paxyHKOBOI ILTOMI
MOMEPEYHOr0 Mepepi3y K MpU HEHTPATbHOMY
HaBaHTaXCHHI

413 ANGLES CONNECTED BY ONE
LEG

(1) In angles connected by one leg, the
eccentricity of welded lap joint end
connections may be allowed for by adopting
an effective cross-sectional area and then
treating the member as concentrically loaded.
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(2) s piBHOMOMWYHUX KYTHKIB  Ta
HEPIBHOMOJINYHHX, NPHUKPIIIICHUX HIHPOKOIO
TIOJTUILICIO, PO3PaXYHKOBA IUIOIIA TEpepi3y MOXKeE
OyTH TpHIAHSITa PIBHOIO IO TIepepi3y OpyTTO.

(3) Ilpu  Bu3HAaYeHHI  PO3pPaxyHKOBOI
HECy4oi 3JaTHOCTI TIONEPEYHOro Mepepizy
HEpPIBHOTIOJIMYHOTO KYTHKA, HPUKPIIUIEHOTO
MEHILIOI0 TIOJIHIICI0, PO3PaXyHKOBY IUIOILY
CII MPUHHATHA PIBHOIO IUIOIII MOMEPEYHOTO
nepepizy OpyTTO €KBIBaJEHTHOTO PiBHOIO-
JUYHOTO KYTHKA 3 IIUPUHOKO TOJIUII, PIBHOO
MIMPUHI MEHIIOI TMOJIMI[ HEPIBHOMOIUYHOTO
kyruka, auB. EN 1993-1-1. Opnak, mnpu
BH3HAYECHHI PO3PaXyHKOBOI HECYydOi 37JaTHOCTI
Ha CTIMKICTh CTHCHEHOTO €JIEMEHTa, JHB.
EN 1993-1-1, cnig BUKOpUCTOBYBAaTH (haKTHU-
HY TUIOIILY MOTIEPEUHOTO Mepepi3zy OpyTTo.

414 3BAPIOBAHHsA B XOJIOJHO-
CPOPMOBAHUX 30HAX

(1) 3BaproBaHHS MOXHA BHKOHYBAaTH Y
MeXax JUISHOK 3aBIOBXKKH St 13 KOXHOI
CTOPOHHM XOJIOAHOC(OPMOBAHOI 30HH, JIMB.
Tabmuiro 4.2, TpM BHUKOHAaHHI OjHIET 3
HACTYITHHX YMOB:

— XosogHOC(OpPMOBaHI 30HH HOPMAIi3YIOTh
micnst XOJOoAHOro (OPMYBaHHS 10 TMOYATKY
3BapIOBAJIbHUX POOIT;

— BIJHOLIEHHS [/t 3a10BOJBHSIE BiANOBIIHE
3HAuYeHHs, OTpUMaHe 3 Tabnui 4.2.
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2 For an equal-leg angle, or an
unequal-leg angle connected by its larger
leg, the effective area may be taken as equal
to the gross area

3) For an unequal-leg angle connected
by its smaller leg, the effective area should
be taken as equal to the gross cross-sectional
area of an equivalent equal-leg angle of leg
size equal to that of the smaller leg, when
determining the design resistance of the
cross-section, see EN 1993-1-1. However
when determining the design buckling
resistance of a compression member, see EN
1993-1-1, the actual gross cross-sectional
area should be used.

414 WELDING
ZONES

IN COLD-FORMED

(1)  Welding may be carried out within a
length 5t either side of a cold-formed zone,
see Table 4.2, provided that one of the
following conditions is fulfilled:

—the cold-formed zones are normalized after
cold-forming but before welding;

— the r/t-ratio satisfy the relevant value
obtained from Table 4.2.

Tabmunsa 4.2 YMoOBH JUIsi 3BAaPHOBAHHS X0JIOAHOC(HOPMOBAHUX 30H TA MPHUJIETJIOTO 10 HUX METATy
Table 4.2 Conditions for welding cold-formed zones and adjacent material

MakcumanabHa TOBIIWHA, MM
Maximum thickness (mm)

Jedopmartis BHacTi oK
XOJIOAHOTO (POPMYyBaHHS,

V 3arajibHOMY BUIIAJKy
Generally

IMpu MOBHOMY PO3KHUCIIEHHI
aJIOMiHIEM

Fully killed Aluminium-
killed steel

(Al = 0,02 %)

JIOMiHy€ BTOMHE
HaBaHTaXXCHHS
Where fatigue predominates

rit %
Strain due to cold forming JOMiHY€ CTaTHYHE
(%) HAaBaHTAKCHHS
Predominantly static loading

225 <2

>10 <s Byne-sxa Any

_ B Bynp-sxa Any

23,0 <14 24

29 <20 182

215 <25 4

21, <33

Bynp-saxa Any Bynp-sixka Any

16 Bynp-sxa Any
12 24

10 12

8 10

4 6

51
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S) AHAJII3, KIJACHU®PIKALNIA TA
MOJAEJIIOBAHHA

5.1 3ATAJIBHUM PO3PAXYHOK
5.1.1 3arajabHi NoJ0KeHHHA

(1) sk mpaBmIiO, Ciil BpaxOBYBaTH BIUIMB
poboTH 3’€aHAHL HaA PO3IMOAUT BHYTPIIIHIX
CHJI Ta MOMEHTIB Y KOHCTPYKIIil, a TAKOXK Ha
3aranpHi nedopmartii KoHCTpyKIii. SAkmo nen

BIUIMB  HE3HAYHHWH, TO HUM  MOXXHA
3HEXTYBATH.
(2) Jns  BCTaHOBJIEHHS  HEOOXiIHOCTI

BpaxyBaHHsl BIUIMBY poOOOTH 3’€lHaHb Ha
BUKOHAHHSA pPO3PaxXyHKY pO3pI3HAIOTh TpHU
THUIIU CHPOIIEHUX MOJIEJIEH BY3IB:

- HpOCTHfI, 3a SIKUM MOKHa OJOIYCTUTH, MIO0
BY30JI HC IIepeaac 3rUHAIBHUMN MOMCHT,

— OJKOPCTKHMH, 3a sKUM poboTa By3JIa HE
BIUIUBAE  HA  pPE3yJbTaTU  CTATHUYHOTO

PO3paxyHKy;

— HaIlIBXOPCTKHIA, 32 SIKAUM CJIi/I BpaXOBYBaTH
poOOTy By3/1a y pO3paxyHKYy.

3) Tun Mozeni By3ia Ciiji BU3HAYATH 32
Tabaunero 5.1, y 3anexHocTi B kinacudikarii
BYy3J1a Ta 00PAHOTO METOIy PO3PaXyHKY.

(4)  3BanexHicTh MK KYTOM MOBOPOTY Ta
MOMEHTOM Y BY3Ji, IO BHKOPHCTOBYETHCS
IpU pO3paxyHKy, MoOKe OYTH CIpOIIeHa
MPEACTABICHHSIM y BUIJIAII  BIAMNOBIIHOI
KpHUBO{1, BKIIOYAIOUU JIIHIHHY ampoOKCUMAIlilo
(Hanpukinana, OuTiHINMHY a0o TpHIIIHIMHY), 3a
YMOBH, W0 I AalpOKCHUMYIO4a KpHBa
MOBHICTIO PpO3TallOBaHa HIDKYE pO3paxyH-
KOBOI  KpPHBOI 3aJ€KHOCTI MIDK KYyTOM
MOBOPOTY Ta 3TUHATEHUM MOMEHTOM.

5.1.2 TpyxHuii po3paxyHoK

1) Bysnu notpiOHo kiacugikyBaTH 3a iX
MTOBOPOTHOIO KOPCTKICTIO, TUB. 5.2.2.
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5 ANALYSIS,
AND MODELLING

CLASSIFICATION

5.1 GLOBAL ANALYSIS
5.1.1 General

(1)  The effects of the behaviour of the
joints on the distribution of internal forces
and moments within a structure, and on the
overall deformations of the structure, should
generally be taken into account, but where
these effects are sufficiently small they may
be neglected.

(2)  To identify whether the effects of joint
behaviour on the analysis need be taken into
account, a distinction may be made between
three simplified joint models as follows:

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

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

- semi-continuous, in which the behaviour of
the joint needs to be taken into account in the
analysis.

(3)  The appropriate type of joint model
should be determined from Table 5.1,
depending on the classification of the joint
and on the chosen method of analysis.

(4 The design moment-rotation
characteristic of a joint used in the analysis
may be simplified by adopting any appropriate
curve, including a linearized approximation
(e.g. bi-linear or tri-linear), provided that the
approximate curve lies wholly below the
design moment-rotation characteristic.

5.1.2 Elastic global analysis

(@8] The joints should be classified
according to their rotational stiffness, see
5.2.2.
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2 Bysnu TOBMHHI MaTH  JIOCTAaTHIO
MIIHICTB JUIS TIepeaadl MiF0YuX y HUX CHJI Ta
MOMEHTIB, OTPUMAHHMX T[PH CTATHYHOMY

PO3PaXyHKY.

(3) VY Bumaaky HamiBXOPCTKOTO BY3Ja B
CTaTHYHOMY PO3pPaxyHKY MOTPiOHO mpuilMaTH
MOBOPOTHY OPCTKICTh Sj, IIO BiJANOBiJIA€E
3ruHanbHOMy MoMeHTy Mj,Eq. SAxkmo Mj,Eq
He nepesuirye 2/3 Mj,Rg, TO B craTmuHOMY
pPO3paxyHKy MOKHA TPHHHATH MOYATKOBY
MOBOPOTHY KOPCTKICTB Sj,ini JIHB. PHCYHOK
5.1 (a).

(4)  Hna copolileHHS METOIMKH, HaBEICHOT
B 5.1.2(3), po3paxyHKOBE 3HAuCHHS KpPYTHOI
KOPCTKOCTI MOXHA BB@KATH TaKUM, IO
JOPIBHIOE Sjini JUTSI BCIX 3HAYCHDb 3TMHAIHLHOTO
MomeHTty M;j,Eq, sk mokazaHO Ha PHUCYHKY
5.1(6), nme koeQillieHT Tepexoay 10
MOAM(DIKOBAHOT JKOPCTKOCTI MPUHUMAETHCS 3a
TabmuIero 5.2.

(5) Jns By3miB i3 JOBOTaBpiB 3HAYCHHS

ITOBOPOTHOI KOPCTKOCTI Sj HaBeaeHo B 6.3.1.

Taonuusa 5.1 Tun moaesi By3ia
Table 5.1 Type of joint model
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2 The joints should have sufficient
strength to transmit the forces and moments
acting at the joints resulting from the
analysis.

3) In the case of a semi-rigid joint, the
rotational stiffness Sj corresponding to the
bending moment M;j,Eq should generally be
used in the analysis. If M;j,Eq does not exceed
2/3 M;,Rq the initial rotational stiffness Sj,ini
may be taken in the global analysis, see
Figure 5.1(a).

(4)  As a simplification to 5.1.2(3), the
rotational stiffness may be taken as Sj,ini / in
the analysis, for all values of the moment
M;,Eq, as shown in Figure 5.1(b), where is the
stiffness modification coefficient from Table
5.2.

(5) For joints connecting H or | sections Sj
is given in 6.3.1.

Nominally pinned

Meton po3paxyHKyY Knacudixkamis By3na
Method of global analysis Classification of joint
IIpyxHuit HowmiHanbHo YKopceTkwuit HamnisxxopcTkuii
Elastic HIAPHIPHUHA Rigid Semi-rigid
Nominally pinned
’Kopcrko-mmacTnaauit HowminanpHO PiBHOMIITHMIT YacTKkOBO piBHOMIITHHH
Rigid-Plastic HIAPHIPHUHA Full-strength Partial-strength

IIpy>kHO-1IIIacTUUHUI HowmiHanbHo YKopcTkwmii Ta HamiBOopcTKHiA Ta 4aCTKOBO PiBHOMIIHUIA.
Elastic-Plastic HIAPHIpHUHA PIBHOMILIHHIA HamiBxopcTkuii Ta piBHOMIIHUIA.
Nominally pinned |Rigid and full- JKopcTkuii Ta 4aCTKOBO PiIBHOMIIHHI
strength Semi-rigid and partial-strength.
Semi-rigid and full-strength.
Rigid and partial-strength
Tun monemi By3na IIpocruit XKopcerkuii Hamnisxopcrkuit
Simple Continuous Semi-continuous
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a 0
(a) (b)
F N M]
Mj,Rd F e F 5 MJ
MJ Rd -
Mes +
203 Mgt -
Miga +
Sj,iﬂi / n (T)
> Sj,ll‘li
o
M, ey <2/3M o My M
Pucynok 5.1 IToBopoTHa KOPCTKICTH, 110 NIPHITMAETHCS MPH MPYKHOMY
PO3PaxXyHKY
Figure 5.1 Rotational stiffness to be used in elastic global analysis
Tadanusa 5.2 Koediuient nepexoay 10 MoaudikoBaHoI ;KOPCTKOCTI I
Table 5.2 Stiffness modification coefficient 5
IHIII TUIIA CITOJYYEHDb
(CITIOJIYYEHHS BAJIKH 3
BAJIKOIO, CTUKHU BAJIOK,
CHOJIYYEHHS BA3HU
CHOJYYEHHSI BAJIKK 3 KOJIOHHU3
THUII 3’€JHAHHSA KOJIOHOIO OYHIAMEHTOM)
TYPE OF CONNECTION BEAM-TO-COLUMN
JOINTS OTHER TYPES OF JOINTS
(BEAM-TO-BEAM JOINTS,
BEAM SPLICES, COLUMN
BASE JOINTYS)
3BAPHE 3°’€IHAHHSI 2 3
WELDED
BOJITOBE 3’€JHAHHA TOPLHEBOI'O 2 3
OIIOPHOI'O JIUCTA
BOLTED END-PLATES
BOJITOBE 3°€lHAHHsA 3BUCIB IIOJUII 2 35
IEPEPI3Y
BOLTED FLANGE CLEATS
OIIOPHI JINCTHU BA3U - 3

BASE PLATES

5.1.3 7KopcTko-IIacTHYHHIA PO3PAXYHOK

(1) By3mm cmig kmacudikyBatm 3a
MIIHICTIO, AuB. 5.2.3.

X

(2) 3magenns Mjrd s By3mB i3
JIBOTaBPIB HABEJICHO B 6.2.

(3) s po3paxyHKy BY3JiB 3 €JI€MEHTIB
3aMKHYTOT'O npodinto MO>KHA
BUKOPHCTOBYBaTH  METOJ, HABEJCHUH Yy
po3mini 7.

5.1.3 Rigid-plastic global analysis

(@8] The joints should be classified
according to their strength, see 5.2.3.

(2 For joints connecting H or | sections
M; rq is given in 6.2.

3) For joints connecting hollow sections
the method given in section 7 may be used.
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(4)  TloBopoTHa 31aTHICTH BY3JiB IOBHHHA
OyTH JOCTaTHBOIO IO BiJHOIICHHIO JI0 KyTa

MOBOPOTY  BY3JIa, OTPUMaHOTO npH
PO3paxyHKYy.
(5) TIloBoporHa 3maTHiICTH BY3JIiB i3

JBOTAaBpIB TIOBHHHA OyTH TIEepeBipeHa Y
BIJIITOBIAHOCTI 3 6.4.

5.1.4 TIIpyKHO-IIACTUYHHUI PO3PAXyHOK

(1) Bysmu cming kmacudikyBatd 3a  ix
KOPCTKICTIO (muB. 5.2.2) Ta MIIHICTIO (IUB.
5.2.3).

(2) Hna  By3nmiB i3 pBotaBpiB  MijRrd
HaBeJZleHo B 6.2, Sj— B 6.3.1, ¢cd — B 6.4.

(3) s po3paxyHKy BY3JIB i3 3aMKHYTHX
npodisiB MOKHA BHKOPUCTOBYBAaTH METO/I,
HaBEJCHUH y po3imi 7.

4) s BU3HAYEHHS  PO3IOIIICHHS
BHYTPILIHIX 3yCHJIb TA MOMEHTIB B €lleMEHTaxX
KOHCTPYKIIii CITiJL BUKOPHUCTOBYBATH

3aNeKHICTh MDK 3THHAJILHUM MOMEHTOM Ta
KyTOM I[IOBOPOTY By3Ja.

(5)  [Jns choporieHHs pPO3PaxyHKY MOXKe
OyTu TpuiiHATa OUTIHINHA 3aJEXKHICTh MIXK
MOMEHTOM Ta KYyTOM IOBOPOTY BYy3Ja,
nmokazaHa Ha pucyHky 5.2. KoedimieHnt
nepexoay A0 MoAU(iKOBaHOT KOPCTKOCTI CIij
npuiimary 3a tabnuuero 5.2.

Awv

M
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(4) The rotation capacity of a joint
should be sufficient to accommodate the
rotations resulting from the analysis.

(5) For joints connecting H or | sections
the rotation capacity should be checked
according to 6.4.

5.1.4 Elastic- plastic global analysis

(1) The joints should be classified
according to both stiffness (see 5.2.2) and
strength (see 5.2.3).

2 For joints connecting H or | sections
M;rq is given in 6.2, S; is given in 6.3.1 and
@cq 1S given in 6.4.

3) For joints connecting hollow sections
the method given in section 7 may be used.

(4)  The moment rotation characteristic of
the joints should be used to determine the
distribution of internal forces and moments.

(5) As a simplification, the bi-linear
design moment-rotation characteristic shown
in Figure 5.2 may be adopted. The stiffness
modification coefficient should be obtained
from Table 5.2.

j,Rd

-
q}Cd

Pucynok 5.2 CnpoureHa diiHiiiHa 3271€XKHICTh M’k MOMEHTOM Ta KyTOM MOBOPOTY

By3J1a

Figure 5.2 Simplified bi-linear desing moment-rotation characteristic

5.1.5 Po3paxyHok ¢epm

5.1.5 Global analysis of lattice girders
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(1) Tlonoxenns, w©aBeaeni B  5.1.5,
3aCTOCOBYIOTBCSI TUIBKM JUISI KOHCTPYKIIiH,
BY3JIM SKHX TIEpPEeBIpeHi BIAMOBIAHO 10
po3ainy 7.

(2)  PosmomineHHS OCBHOBHX 3YCHIb Yy
bepMax MOKHA BH3HAYUTH, MPHUITYCKAIOUH
[IApHIpHE CIOJyYeHHs CTPIKHIB y By3Jax
(nuB. Takox 2.7).

(3)  HpyropsaHuMu MOMEHTaMH Y BYy3Jax,
BUKJIMKAaHUMH iX IOBOPOTHOIO YKOPCTKICTIO,
MOXKHa 3HEXTYBaTH SIK TPH PO3PaAXYHKY
€JIEeMEHTIB, TaK 1 IPU PO3PaxXyHKY BY3IIB,
SIKIIIO BUKOHYIOTBCS JIBI HACTYIIHI YMOBH:

— TEOMeTpisi Ta  MapaMeTpu  BY3IIB
BIJIITOBIJAOTh oOJacri 3aCTOCYBaHHS,
3a3HaveHil y Tadbmmmsx 7.1, 7.8, 7.9 abo 7.20;

— BIJHOIIEHHS KOHCTPYKTHUBHOI JOBXKHUHH JI0
BHCOTH TEpepi3y eleMeHTa y IUIomuHi hepmu
HE MEHIIE BIAOOBIAHOIO MIHIMAJIBHOTO
3HayeHHs. Jns  KOHCTpyKuid  OyniBenb
MiHIMaJbHE 3HAYEHHS MOXe OYTH NPUHHSATO
TaKuM, IO JOpPIBHIOE 6. Binbimi 3HAYCHHS
MOXYTh BCTaHOBIIIOBaTUCS B 1HIIMX YaCTHHAX
EN 1993.

4) MoMeHTH, 10 BHHHKAIOTH Bix il
MOTIepeYHNX HaBaHTaKeHb (y MJoUIMHI abo 3
IUIOUIMHM), TOPUKIAJEHUX MDK  BY3JIaMU
depMu, ciiJl BpaXOBYBATU IPH PO3PAXyHKY
€JIEMEHTIB, J0 SKUX BOHU NPUKIAJEHI, SKIIO
BHUKOHaHI yMOBH, HaBezeHi B 5.1.5(3):

— CTPWXKHI PEIIITKH MOXYTh BBaXKaTHCA
HIAPHIPHO 3’€THAHMMHU 3 MOSICAaMM, 1 TaKUM
YMHOM MOMEHTH BiJl [1i MONEpPEeYHUuX CHl,
NPUKIAJAEHUX JI0 €JEeMEHTIB Ioscy, He
MOBUHHI MEepeaBaTUCs Ha CTPHXKHI PELITKU
Ta HaBIAKH;

— TOSICM MOJKHAa pO3IJISIATH K HEpO3pi3Hi
O0anky 3 IIApHIPHUMHU OMNOpamMH y BY3Jax

bepm.

(5) MowmeHTH, 10 BHWHHUKAIOTH  BIiX
eKCIICHTPHCUTETIB, MOKHa HE BpPaXOBYBaTH
IpH  PO3PaxXyHKY pO3TSATHEHUX EIIEMEHTIB
MOSICIB Ta CTPIXKHIB peuriTku. Humu Takox
MOJKHA 3HEXTYBATH IIPH PO3PAXYHKY 3’ €THAHb,

EN H b 1993-1-8:2011

(1)  The provisions given in 5.1.5 apply
only to structures whose joints are verified
according to section 7.

(2)  The distribution of axial forces in a
lattice girder may be determined on the
assumption that the members are connected
by pinned joints (see also 2.7).

(€)) Secondary moments at the joints,
caused by the rotational stiffnesses of the
joints, may be neglected both in the design of
the members and in the design of the joints,
provided that both of the following conditions
are satisfied:

- the joint geometry is within the range of
validity specified in Table 7.1, Table 7.8,
Table 7.9 or Table 7.20 as appropriate;

-the ratio of the system length to the depth
of the member in the plane of the lattice
girder is not less than the appropriate
minimum value. For building structures, the
appropriate minimum value may be assumed
to be 6. Larger values may apply in other
parts of EN 1993.

4) The moments resulting from transverse
loads (whether in-plane or out-of-plane) that
are applied between panel points, should be
taken into account in the design of the
members to which they are applied.
Provided that the conditions given in 5.1.5(3)
are satisfied:

- the brace members may be considered as
pin-connected to the chords, so moments
resulting from transverse loads applied to
chord members need not be distributed into
brace members, and vice versa;

-the chords may be considered as continuous
beams, with simple supports at panel points.

5) Moments resulting from eccentricities
may be neglected in the design of tension
chord members and brace members. They
may also be neglected in the design of
connections if the eccentricities are within
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SIKIIIO 3HAYECHHS EKCIICHTPHUCUTETIB
nepe0yBaroTh y HACTYITHUX MEXKax:

EN H b 1993-1-8:2011

the following limits:

—0,55d, <e <0,25d,; (5.1a)
—0,55h, < e <0,25h,, (5.16)

JIe € — €KCLICHTPUCHUTET, IUB. PUCYHOK 5.3;

do — miameTp mepepizy mnoscy;

ho — Bucora mepepidy mosicy y IUIOIIUHI
PEITITKH.

(6)  Slkmo 3HAYCHHS EKCICHTPUCHUTETIB
nepeOyBalOTh Yy MeXaX, 3a3HA4eHUX Yy
5.1.5(5), To MOMEHTH, [0 BUHUKAIOTh BiJI IIHX
CKCIICHTPUCUTETIB, CJIiJ] BPaxOBYBaTH MpH
pO3paxyHKy CTHCHEHHMX E€JIEMEHTIB MOsCIB. Y
[[bOMY BHUIIQJIKy MOMEHTH, 10 BUHUKAIOTh BiJI
eKCIICHTPUCUTETY, TIOBUHHI OyTH PO3MOJiieHi
M)XK CTHCHCHUMHU €JIEMEHTaMH I0SICY 3 KOXKHOT
CTOPOHH BY3Jla Ha OCHOBI iX KOe(Qilli€HTIB
BigHocHOi  skopctkocti  I/L, me L -
KOHCTPYKTHBHA JIOBXKMHA €JIEMCHTa, piBHA
BiJICTaHi MK By371aMH (epMHu.

(7)  Skmo 3HAYEHHS EKCLUCHTPUCHTETIB
3HAXOIATbCA 3a MeXaMH, BKa3aHUMU Yy
5.1.5(5), TO MOMEHTH, 1110 BUHUKAIOTh BiJ ITUX
€KCLEHTPUCUTETIB, CJIJ] BpPaxOBYBaTU IpHU
PO3paxyHKy BY3JIiB iX 3’€/IHaHb Ta CTUCHEHHX
€JIEMEHTIB TOsCIB. Y 1bOMY BHIAJKy
MOMEHTH, 110 BUHUKAIOTh BiJ|
€KCLEHTPUCUTETY, TOBUHHI OYTH pO3IMOALIEH]
MDK yciMa €JeMEHTaMH, L0 CXOAATbCA Yy
BY3JIl, HA OCHOBI iX KOE(]IIli€HTIB BiJHOCHOI
xopctkocTi /L.

(8)  HampyxeHHs B mosici BiJi MOMEHTIB,
[0 BPaXxOBYIOTHCS TPH PO3PAXyHKY TOSICY,
TaKOXX CIIJl BPaXOBYBAaTH IpU BH3HAYCHHI
koedimientiB  km, ko Ta kp, 1o
BUKOPUCTOBYIOTBCSI TIPH PO3PaxXyHKy BY3IIiB,
nuB. Tabmmmi 7.2 — 7.5, 7.10, 7.12 — 7.14.

9) Bunanku, komu MOMEHTH TIIOBHHHI
BpPaxOBYBaTHCS TPU PO3PAXyHKY, 3BEICHI Yy
Tadauio 5.3.

where: e is the eccentricity defined in Figure
5.3;

do — is the diameter of the chord;

ho — is the depth of the chord, in the plane of
the lattice girder.

(6)  When the eccentricities are within the
limits given in 5.1.5(5), the moments resulting
from the eccentricities should be taken into
account in the design of compression chord
members. In this case the moments produced
by the eccentricity should be distributed
between the compression chord members on
each side of the joint, on the basis of their
relative stiffness coefficients I/L , where L is
the system length of the member, measured
between panel points.

(7)  When the eccentricities are outside the
limits given in 5.1.5(5), the moments resulting
from the eccentricities should be taken into
account in the design of the joints and the
compression chord members. In this case the
moments produced by the eccentricity should
be distributed between all the members
meeting at the joint, on the basis of their
relative stiffness coefficients I/L.

(8)  The stresses in a chord resulting from
moments taken into account in the design of
the chord, should also be taken into account
in determining the factors kp, k, and k, used
in the design of the joints, see Table 7.2 to
Table 7.5, Table 7.10 and Table 7.12 to Table
7.14.

(99  The cases where moments should be
taken into account are summarized in
Table 5.3.
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Taoauma 5.3
Table 5.3

Pucynox 5.3
Figure 5.3

ExcuenTpucurer y By3Jjaax
Eccentricity of joints

BpaxyBaHHs1 3rUHAJIbHUX MOMEHTIB

Allowance for bending moments

EN H b 1993-1-8:2011

he abo/or do

ho abo/or do

ho abo/or d,

Twum koMnoHeHTa
Type of component

3ruHalIbHUN MOMEHT, 1[0 BUHHUKAE BiJ
Source of the bending moment

JPYrOpsIIHUX YNHHUKIB
Secondary effects

MOTNEPEYHOTO HABAHTAXKCHHS
Transverse loading

E€KCLIEHTPUCUTETY
Eccentricity

CrucHyTHii osic
Compression chord

Posrsruenuii nosic
Tension chord

CrpuXeHb PelIiTKU
Brace member

Byszon
Joint

He BpaxoByeTbes, AKIO

3aJJ0BOJICHI YMOBHU
5.1.5(3)

Not if 5.1.5(3)
is satisfied

BpaxoByeTbcst

Yes

BpaxoByeTbest
Yes

He BpaxoByeTbes
No

He BpaxoByeTbes
No

He BpaxoByeTbcs, KO
3amoBoJieHi ymMoBH 5.1.5(3)
Not if 5.1.5(5) is satisfied
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5.2 KJIACU®IKAILIS BY3JIIB
5.2.1 3araabHi mooxeHHs

(1) KoHCTpyKTHBHI  BIACTHBOCTI  yCiX
BY3JIiB TOBUHHI BIAMOBIATH NPHUITYIIECHHSM,
MPUUHATHM Y KOXXHOMY KOHKPETHOMY METOJIi
pPO3paxyHKy, Ta HE BIUIMBATH HECHPHUSITIUBO
Ha 1HII1 YaCTHHU KOHCTPYKIIii.

(2) By3mm KIacH(DIKyIOTh 3a ix
KOPCTKICTIO (muB. 5.2.2) Ta MIIHICTIO (IUB.
5.2.3).

[NPUMITKA. ¥V HamioHampHOMY IOIAaTKy MOXe OyTH
HaBeJCHAa J0JaTKoBa iH(OpMAIls MO0 KiIacUpikaril
BY3JIIB 3a IX JKOPCTKICTIO Ta MILHICTIO, HANPHUKIIAJ]
iHdopmauis, aHanoriyHa HaBeaeHii B 5.2.2.1(2).

5.2.2 Kaacudikauisi 3a :kopcTKicTIO
5.2.2.1 3azanvHhi nonosiceHus

(1) Byszonr wMoxHa KkiacudikyBatH K
KOPCTKUH, HOMIHAIBHO TIAPHIpHHUNA  abo
HaIlIB)KOPCTKMA B 3aJIeKHOCTI  BiJg HOro
MOBOPOTHOI JKOPCTKOCTI, IMOPIBHIOIOYH HOTO
MOYAaTKOBY TIOBOPOTHY KOPCTKICTH Sjini 3
TPaHUYHUMH 3HAYCHHSIMHU Ki1acuikariitHmx
30H, HaBeJIeHUMH B 5.2.2.5.

[MPUMITKA. TlpaBuna BU3Ha4Y€HHS Sjini BY3JIIB 13
JBOTaBpiB BUKJIajeHi B 6.3.1. [IpaBuia Bu3HaueHHS Sjjini
By3JIB i3  3aMKHyTHX mpodiliB y  JdaHOMY
HOPMAaTHBHOMY JIOKYMEHTI HE HaBEJIeHi.

(2) Byson wmoxHa KiacudikyBaTH Ha
OCHOB1 EKCIEPUMEHTAIBHUX JaHHUX, JIOCBIIY
norepeIHbOl 3a/10BUIbHOI eKcIiyaTanii abo 3a
pe3yiabTaTaMH  pO3paxyHKy Ha  OCHOBI
BUIIPOOYBaHb.

5.2.2.2 Hominanvro wapHipHi 8y3iu

(1)  HowminamsHO HIapHIpHUHA BY30I1
MMOBUHEH TIEpE/IaBaTH BHYTPIIIHI 3yCHIUTSI O€3
BUHUKHEHHSI 3HAYHUX MOMEHTIB, SIKi MOTJIH O
HECTPHUSTINBO BIUIMHYTH HAa OKPEMi JIEMEHTH
a00 Ha KOHCTPYKLIIO B IIIOMY.

(2) HominampHO TWIApHIPHWIT BY30Jd HE
MOBUHEH CTPUMYBATH TOBEPTAHHS By3Jla TPHU
i1 pO3paxyHKOBOTO HABAHTAXKCHHSI.
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5.2 CLASSIFICATION OF JOINTS
5.2.1 General

(1)  The details of all joints should fulfil
the assumptions made in the relevant design
method, without adversely affecting any
other part of the structure.

(2) Joints may be classified by their
stiffness (see 5.2.2) and by their strength (see
5.2.3).

NOTE: The National Annex may give additional
information on the classification of joints by their
stiffness and strength to that given in 5.2.2.1(2).

5.2.2 Classification by stiffness
5.2.2.1 General

(1) A joint may be classified as rigid,
nominally pinned or semi-rigid according to
its rotational stiffness, by comparing its
initial  rotational stiffness S;;,; with the

classification boundaries given in 5.2.2.5.

NOTE: Rules for the determination of S;;; for joints

connecting H or | sections are given in 6.3.1. Rules

for the determination of S;;; for joints connecting

hollow sections are not given in this Standard.

(2) A joint may be classified on the
basis of experimental evidence, experience
of previous satisfactory performance in
similar cases or by calculations based on test
evidence.

5.2.2.2 Nominally pinned joints

(1) A nominally pinned joint should be
capable of transmitting the internal forces,
without developing significant moments
which might adversely affect the members or
the structure as a whole.

(2) A nominally pinned joint should be
capable of accepting the resulting rotations
under the design loads.
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5.2.2.3 ’Kopcmki 8y3iu

(1) Byzmu, mo ki1acudikylOThCS  SIK
KOPCTKi, TOBUHHI MaTH JOCTATHIO TIOBOPOTHY
YKOPCTKICTh IUIA i ITBEPHKCHHS
PO3PAaxXyHKOBOTO TIPUITYIIEHHS, MPUHHATOTO
[P CTATUYHOMY PO3PaAXYHKY.

5.2.2.4 Hanisoicopcmki 8y3iu

(1) By3mu, mo He  3aJ0BOJILHAIOTH
KpUTEpil UIg JKOPCTKUX ab0 HOMiIHAJIBHO
MIApHIPHUX BY3JiB, CIiJ KiIacu]ikyBaTH sK
HaIIBXXOPCTKI.

IMPUMITKA. HamiBxopcTki By3dH 3a0€3MCUyIOTh
nepenOaveHut CTYIIHb B3a€EMOZIl MiX eJIeMeHTaMH,
3aCHOBAaHHH Ha PO3PaxXyHKOBIHl 3alle)KHOCTI MiX
MOMEHTOM Ta KyTOM MOBOPOTY By3Ia.

(2)  HamiBxxopcTki BY3JIH MIOBHHHI
repeiaBaTi BHYTPINIHI 3yCHUIUISI Ta MOMEHTH.

5.2.2.5 ['panuuni 3nauenns knacugixayiiinux 301

(1) T'panuumi xmacuikamii aiast  BY3IIB,
OKpIM CHOJy4YeHb 0a3 KOJIOH, HaBEJCHI B
5.2.2.1(1) ta Ha pucyHky 5.4.

Mil
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5.2.2.3 Rigid joints

(1) Joints classified as rigid may be
assumed to have sufficient rotational stiffness
to justify analysis based on full continuity.

5.2.2.4 Semi-rigid joints

(1) A joint which does not meet the
criteria for a rigid joint or a nominally pinned
joint should be classified as a semi-rigid
joint.

NOTE: Semi-rigid joints provide a predictable degree

of interaction between members, based on the design
moment-rotation characteristics of the joints.

(2)  Semi-rigid joints should be capable of
transmitting the internal forces and moments.
5.2.2.5 Classification boundaries

(1)  Classification boundaries for joints
other than column bases are given in
5.2.2.1(1) and Figure 5.4.

Pucynok 5.4 Knacudikauis By3JiB 3a ;KopcTKicTIO
Figure 5.4 Classification of joints by stiffness

Jomal — KOpCTKME  By30im,  AKIIO
S;im > k.El, /Ly, ne k, = 8 mist pam kapkacis, B

SKUX cHCTeMa B’si3el 3MEHIIye TOPU30HTANIbHI
nepeminieHHs, npuHaiimMHi, Ha 80 %; ko = 25
JUIE pelITH paM KapKaciB 3a yMOBH, IO Ha
koxHOMy ToBepei K, /K, >0,1".

30Ha 2 — HamIBXOPCTKHHA BY305. Bci By3nm
30HM 2 ciiJ Kinacu@ikyBaTu SIK HaIliBXKOPCTKI.
Bysmu 30 1 ab6o 3 B okpeMux BuUMIaAKax
MOXYTh TaKOX pO3IIIsIIaTHCS K
HaI1BXOPCTKI.

Zone 1: rigid, if S;;;>k,El /L, where:

k,=8 for frames where the bracing system
reduces the horizontal displacement by at
least 80 %; k»= 25 for other frames, provided
that in every storey K, /K, >0,1"

Zone 2: semi-rigid. All joints in zone 2
should be classified as semi-rigid. Joints in
zones 1 or 3 may optionally also be treated
as semi-rigid.
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3oHa 3 — HOMIHAJIBHO UIAPHIPHUI BY301,

KO S, < 0,5El, /L, .

* .
IIpu K,/K,<0,1 BY3JI1 [ihit

KJacu(iKyBaTH sIK HaMiBKOPCTKI.

VYMOBHI ITO3HAYEHHS:

Kb — cepenne 3HaueHHs Ip/Lp ams Beix
0aJIOK TAHOTO TIOBEPXY;

Kc — cepeane 3HaueHHs |/L. mis Beix
KOJIOH JTAHOTO TIOBEPXY;

lb — MOMEHT IHepuii TomepeyHoro
nepepizy oanku;

lc — MOMEHT IHepIii IOIepPeYHOro
nepepi3y KOJIOHH,

Lb — mnporuH Oamok (BiACTaHb MIX
[EHTPaMH KOJIOH);

L¢ — BHCOTA KOJIOHU B MEXaxX MOBEPXY.

(2)  basu koOH MOXHA KIaCU(PIKyBaTH 5K
JKOPCTKi, SIKIIO 3aJ0BOJBHSIIOTHCS HACTYITHI

YMOBH:

— y pamax KapkaciB, B SIKMX CHCTeMa B’s3ei
3MEHIIYE  TOPU3OHTAIBHI  TEpPEMIIECHHS,
npuHaiimMHi, Ha 80 % Ta BrumBOM AedopMartiit
MO’KHA 3HEXTYBATH, SKIIO
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Zone 3 nominally

S, <0,5El, /L,

pinned, if

*For frames where K,/K_ <0,1 the joints
should be classified as semi-rigid.

Key:

Kb is the mean value of I,/L, for all the
beams at the top of that storey;

Kc is the mean value of I./L. for all the
columns in that storey;

Ib is the second moment of area of a
beam;

lc is the second moment of area of a
column;

Lb is the span of a beam (centre-to-centre
of columns);

Le is the storey height of a column.

(2) Column bases may be classified as
rigid provided the following conditions are
satisfied:

- in frames where the bracing system
reduces the horizontal displacement by at
least 80 % and where the effects of
deformation may be neglected:

A, <0,5; (5.2a)
0,5<ky<3931a S, >7-(2h,—-1)-El /L, (5.26)

— a00 SKIIO otherwise if
S, m = 30El /L, (5.2r)

ne A, - THYYKICTb KOJIOHM 3 IIApHIpHUM

3aKpITIICHHSM KIHIIIB;

I, L. -auB. pucyHok 5.4.

5.2.3 Kaacudikauis 3a minHicTIo
5.2.3.1 3acanvni nonosicenns

(1) Byzon kmacudikyroTh SK KOPCTKHH,
mIapHipHuit ~ abo0  YacTKOBO  YKOPCTKHUH,
MOPIBHIOIOYM HOTO PO3PAaXyHKOBY HECydy
3IaTHICTh Ha 3TUH MjRrd 13 PO3paxyHKOBUMH

where: %, is the slenderness of a column in
which both ends are assumed to be pinned;

I, L. are as given in Figure 5.4.
5.2.3 Classification by strength
5.2.3.1 General

(1) A joint may be classified as full-
strength, nominally pinned or partial strength
by comparing its design moment resistance
M;jrq With the design moment resistances of
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HECYYHMH 3[aTHOCTSIMH Ha 3TMH EJIEMEHTIB,
aki BiH 3’emnye. [lpm kmacudikarii By3iiB
PO3paxyHKOBY HECy4dy 3[aTHICTh €JeMEHTa
CIiJi TpuUAMATH SK IS eJNeMEeHTa, 1o
IPUMHKAE JI0 By3Ja.

5.2.3.2 HominanvHo wapHipHi 8y3iu

1) Howminansno HIapHIPHUMA BY30I1
MMOBUHEH TIEpe/laBaTH BHYTPIIIHI 3yCUIUIS Oe3
BUHUKHEHHS 3HAYHUX MOMEHTIB, SIKI MOrjau O
HECTIPUATIIUBO BIUIMBATH Ha OKPEMi EJIEMEHTH
a00 Ha KOHCTPYKIIIIO B IIJIOMY.

(2) HowminanbHo HIAPHIPHHIA BY30J1
MOBUHECH CTPUMYBATH MMOBOPOT BY3J1a IMPH il
PO3PaxyHKOBOTO HABAHTAKCHHSI.

(3) By3zon wmoxnHa KmacudikyBaTH SIK
HOMIHAJBLHO  IIAPHIPHMM,  SKIIO  WOTO
PO3paxyHKOBA HECy4a 3/1aTHICTh Ha 3TUH Mj,Rd
He mnepeBumye 0,25  po3paxyHKOBOIO
3HAUEHHS HECy4yoi 3JaTHOCTI Ha  3THH,
HEOOXiAHOI Il PIBHOMIIIHOTO BYy37a, 3a
YMOBH, MO0 BIiH TakOX Ma€ JOCTaTHIO
MMOBOPOTHY 3AaTHICTb.

5.2.3.3 JKopcmki sy3nu

(1)  PospaxyHkoBa  Hecyda  3IaTHICTb
KOPCTKOTO By3Jla TOBMHHA OyTH HE MEHIIEe
PO3PaxXyHKOBOI HECy4oi 3JaTHOCTI €JIEeMEHTIB,
10 3’ €AHYIOThCS.

(2) Byson wMoxnHa KkiacugikyBaTH —SIK
’KOPCTKUH, SIKIIO BiH 3aJOBOJIBHSE YMOBH,
HaBeJ/IeH1 Ha PUCYHKY 5.5.

I_ ) M sd
a)

I_ ) M; sq
5) |

Pucynox 5.5 Koperki By3am:
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the members that it connects. When
classifying joints, the design resistance of a
member should be taken as that member
adjacent to the joint.

5.2.3.2 Nominally pinned joints

(1) A nominally pinned joint should be
capable of transmitting the internal forces,
without developing significant moments
which might adversely affect the members or
the structure as a whole.

(2) A nominally pinned joint should be
capable of accepting the resulting rotations
under the design loads.

(3) A joint may be classified as nominally
pinned if its design moment resistance M; gy
iS not greater than 0,25 times the design
moment resistance required for a full-
strength joint, provided that it also has
sufficient rotation capacity.

5.2.3.3 Full-strength joints

(1)  The design resistance of a full strength
joint should be not less than that of the
connected members.

(2) A joint may be classified as full-
strength if it meets the criteria given in
Figure 5.5.

M i.Rd 2 Mb,pI,Rd

abo
M j,Rd 2 Ivlc,pI,Rd

M i.Rd 2 Mb,pI,Rd

abo

M j,Rd 2 2Mc,pI,Rd

a — BepX KOJIOHH; O — 10 BHCOTi KOJIOHU

Figure 5.5 Full-strength joints:

a) Top of column; b) Within column height

Mb,plRd— pO3paxyHKOBa HeCyda 3/IaTHICTh
OaNKy Ha 3TUH Y MIIACTUYHINA CTail;

Mcpird— pO3paxyHKOBa Hecy4da 30aTHICTH
KOJIOHHU Ha 3TMH Yy IJIACTUYHIN cTaii.

Mo,pi,rd IS the design plastic moment resistance
of a beam;

Mec,pi,rd IS the design plastic moment resistance
of a column.
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5.2.3.4 Hanisoicopcmxi 8y31u

Q) By3on, 1m0 He BiANOBiaE ymoBaM,
BUCYHYTUM JI0 XOPCTKOTO a00 HOMiHAJIBHO
[IApHIPHOTO BY3/1a, CIiA KIaCHU(IKyBaTH SIK
HaIIBXXOPCTKUH BY30IL.

5.3 MOJIEJIOBAHHA
CIIOJIYYEHHS BAJIKHA 3 KOJIOHOIO

1) [Ipu MopemoBaHHI JePOPMOBAHOTO
CTaHy BY3JIa CJiJ BpaxoByBaTH jaedopmarii
3CYBY [UISHKMA CTIHKH KOJIOHH B MiCIIi
MPUMHUKaHHS Oallku, a TakoxX Jedopmarliro,
[0 BUHHUKA€ BHACTIJOK MOBOPOTY BY3JIOBOTO
3’¢IHaHHA.

(2) By3mm cmim  po3paxoByBath — Ha
CIPUIHATTS BHYTPIIIHIX 3TUHAJLHUX
MOMEHTIB Mb1,ed Ta Mp2,Ed HOpMaJIbHUX 3yCHITb
Nbied Ta Nb2ed, monmepedHux cuil Vbied Ta
Vb2,Ed BiJl €ICMEHTIB, 0 MPUETHYIOTHCS, JTUB.
PUCYHOK 5.6.

(3) Cymapue 3ycwmuist 3cyBy Vwped Ha
IIISAHII CTIHKM KOJIOHM CJiJI BW3HA4YaTA 3a
dbopmyIIoIO:

V

Je Z — Tulede BHYTPILUIHBOI Mapu CHJ, JUB.
6.2.7.

4) Hns  Toro, mo0 Mojaenb By3ia
HaWOUIbII TOYHO BigoOpakanga Horo AiMcHY
po0OTYy, AUISIHKA CTIHKU KOJIOHHM, IO MPAIIOE
Ha 3CyB, 1 KOXXHE 3 KpIIUIEHb BY3JIB CIiJ
MOJIETIIOBATH OKPEMO, BPaXOBYIOUM BHYTPIIIHI
3YCWJIISL Ta MOMEHTH, 110 J1I0Th Ha nepudepii
JUISTHKHM CTIHKH KOJIOHH, JIMB. PUCYHKH 5.6 (a)
Ta S5.7.

(5) Sk copomryBambHY — albTEPHATHBY
METOJly, BUKIIaZeHOTO B 5.3(4), OHOCTOPOHHI
BY3JII MOXHAa MOJICNIOBATH SIK OJUHOYHI
BY3JIM, a JBOCTOPOHHI BY3IM MOXHa
MOJICIIIOBATH  SK  JBAa  PO3IUIBHUX, aje
B3a€MOJIIIOYMX BY3Jla, MO0 OJHOMY 3 KOXKHOI
CTOpoHU. Sk HaACHIIOK,  JIBOCTOPOHHS
KOH(iryparisi croiydyeHHs OajJKu 3 KOJOHOIO
Ma€ Bl 3QJE€KHOCTI «MOMEHT — KYT
MOBOPOTY»: OJHY — JUIS MPABOTO 1 OHY — JUIS
JIBOTO CIOTYYEHHS.

ENH b 1993-1-8:2011
5.2.3.4 Partial-strength joints

(1) A joint which does not meet the
criteria for a full-strength joint or a
nominally pinned joint should be classified
as a partial-strength joint.

53  MODELLING
OF BEAM-TO-COLUMN JOINTS

Q) To model the deformational
behaviour of a joint, account should be taken
of the shear deformation of the web panel
and the rotational deformation of the
connections.

(2)  Joint  configurations should be
designed to resist the internal bending
moments Mp; gg and Mozed, normal forces

Np1eq @nd Nbzed and shear forces Vg4 and

Vh2,ed applied to the joints by the connected
members, see Figure 5.6.

(3)  The resulting shear force Vg4 in the
web panel should be obtained using:

wp,Ed — (Mbl,Ed - sz,Ed)/Z _(\/cl,Ed _ch,Ed)/Z! (5-3)

where: z is the lever arm, see 6.2.7.

(4)  To model a joint in a way that closely
reproduces the expected behaviour, the web
panel in shear and each of the connections
should be modelled separately, taking
account of the internal moments and forces
in the members, acting at the periphery of the
web panel, see Figure 5.6(a) and Figure 5.7.

(5)  As a simplified alternative to 5.3(4), a
single-sided joint configuration may be
modelled as a single joint, and a double-
sided joint configuration may be modelled
as two separate but inter-acting joints, one
on each side. As a consequence a double-
sided beam-to-column joint configuration has
two moment-rotation characteristics, one for
the right-hand joint and another for the left-
hand joint.
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(6) TIlpu [ABOCTOPOHHBOMY  CIIOJYYEHHI
Oamku 3 KOJOHOK KOXEH BY30J  CIiJ
MOJICTIIOBATH SIK OKPEMY CHipaJibHy MPYKUHY,
SK TOKa3aHO Ha PUCYHKY 5.8, 110
XapaKTePU3YEThCS 3aJCHKHICTIO «MOMEHT —
KYT [TIOBOPOTY», SIKa BPaXOBY€E pOOOTY TUISHKH
CTIHKM KOJIOHHM Ha 3CyB, a TaKOX BIUIMB
BiJIMOBITHUX KPITUICHB.

(7)  Tlpu Bu3HAYeHHI PO3PaXyHKOBOI HECY-
40i 3JaTHOCTI Ha 3T'MH, @ TaKOX IOBOPOTHOL
KOPCTKOCTI I KOXKHOTO BY3JIa, MOKJIHBHIA
BILTUB JUISHKH CTIHKHM KOJIOHHM, IO TIPAIIOE Ha
3pi3, CIiJ BpaxoBYyBaTH 3a JIOIOMOTOIO
koedinieHTiB Tpanchopmarii B1 Ta B2,

ne f1 — 3HaueHHA KoedimieHTa TpaHcdop-
Mariii 3 Ui mpaBoi CTOPOHHU BY3I1a;

B2 — 3HayeHHs KoedilieHTa TpaHcdop-
Marlii 3 uist J1iBOi CTOPOHH BY3JIa.

[NPUMITKA. Koedimiertn tpanchopmamii B1 Ta 2
3aCTOCOBYIOThCS  Oesmocepenabo B 6.2.7.2(7) Ta
6.3.2(1). Takok BOHH BHKOPHCTOBYIOThCS B 6.2.6.2(1)
Ta 6.2.6.3(4) cymicHo 3 Tabmureo 6.3 s BU3HAUYCHHS
3HIKYBaJIBHOTO KOeQiIlieHTa  TPH 3CYBI.

(8)  HaOmmxeni 3HaueHHs P1 Ta P2, sKi
0a3yloTbCSi HA  3HAYCHHSAX  3TUHAIBHUX
MOMEHTIB y Oanii Mpi,ed Ta Mb2,Ed, iFOUMX HA
nepudepii OUISHKM CTIHKM KOJOHH, JIMB.
pucyHok 5.6 (a), MOXHA BU3HAYMTH 32
Tabnuiero 5.4.

a)
| Nc2,Ed
\j
\M c2,Ed
L .
VcZ,Ed
N N § : ik r N
EREL. Vb2,Ed ; Vb1.Ed
|\ a K Iy
b2,Ed Mb1,Ed
Vc1.Ed
-
v
; M1 Ed
Nc1Ed

M.
b1,Ed 1bZ.Ed
-
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(6) In a double-sided, beam-to-column
joint each joint should be modelled as a
separate rotational spring, as shown in
Figure 5.8, in which each spring has a
moment-rotation characteristic that takes into
account the behaviour of the web panel in
shear as well as the influence of the relevant
connections.

(7)  When  determining the  design
moment resistance and rotational stiffness for
each of the joints, the possible influence of
the web panel in shear should be taken into
account by means of the transformation
parameters 1 and B2,

where: By, is the value of the transformation
parameter B for the right-hand side joint;

B2 is the wvalue of the transformation
parameter 3 for the left-hand side joint

NOTE: The transformation parameters B; and [, are
used directly in 6.2.7.2(7) and 6.3.2(1). They are also

used in 6.2.6.2(1) and 6.2.6.3(4) in connection with
Table 6.3 to obtain the reduction factor o for shear.

(8)  Approximate values for B1 and B2
based on the values of the beam moments
Mp1 eq @nd My, g4 at the periphery of the web
panel, see Figure 5.6(a), may be obtained
from Table 5.4.

N ez ed
j,e2,Ed
-
V).c2.E4
I I
i i
—==zl ===z
I i M b1,ed
[T T o
[N} E [N -
i i
Mib2Ea o 1 222z ===z T Mg
jbzEd || . b1, Ed
= j.01,Ed
L 4
4 Mz
Njc1.Ed

HanpsiMku c¢iJ1 Ta MOMEHTIB BiINOBiZal0Th NO3UTHBHUM 3HA4YEeHHAM 3ycHiIb Yy dopmyaax (5.3) ta (5.4)
Direction of forces and moments are considered as positive in relation to equations (5.3) and (5.4)

Pucynoxk 5.6 BuyTpilHi cuiam Ta MOMEHTH y BY3JIi:

a — 3HaYeHHs 3yCHJIb Ha nepudepii JIIAHKYN CTIHKH KOJIOHM;
0 — 3HaYeHHs 3yCHJIb y TOYLli epeTHHY oceii e1eMeHTIB.
Figure 5.6: Forces and moments acting on the joint:

a) Values at periphery of web panel;

b) Values at intersection of member centrelines.
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a)
Viwp,Ed
—_—
A
[pr,Ed
z Nb‘.lEd
>
pr,Ed
' MDZ Ed D
~ '
pr,Ed

OxHocTopoHHs KOH(Irypauisi By3aa
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: v N1 Ed
b2,Ed b1.Ed -
r
4 . ’
1 r My ed

JBocTopoHHs KoHirypauis By3aa

Single-sided joint configuration Double-sided joint configuration

BuyTpimHi 3ycuiisa Ta MOMEHTH, 0 Jil0Th HA JUIIHKAX CTIHKH KOJIOHM Y 3’ €AHAHHAX:

Pucynox 5.7
a — nomnepeYyHi CUJIM Ha JAiASIHII CTIHKH KOJIOHM;
0 — 3ycHJLIA Y BY3J1i CIIOJTy4eHHsI 0AJIKHU 3 KOJIOHOI0
Figure 5.7 Forces and moments acting on the web panel at the connections:

a) Shear forces in web panel;

b) Connections, with forces and moments in beams.

1, 2, 3 — By3.au cnoJry4eHHs1 620K i3 KOJIOHAMH

1 Cruk

1 Joint

2 Ctuk 2: jiBuii 0ik

2 Joint 2: left side

3 Ctuk 1: mpaBmii 6ik
3 Joint 1: right side

Pucynox 5.8 MopnenoBaHHsI By3Jia
Figure 5.8 Modelling the joint

(9) Sk amprepHarmBa 5.3(8) OiLmbII TOYHI
3Ha4eHHs 1 1 B2 , M0 3aJexaTh BiJ 3HAYCHb
OankoBuX MOMEHTIB Mjpigg 1 Mjppq Ha
NEPeTHUHI OChOBHX JIiHIA €JIeMeHTa, MOXYTb
OyTH BW3HA4Y€HI 3a CHOPOIICHOK MOJEIIIIO,
noka3aHoro Ha puc. 5.6(0):

B = ‘1_ M j.b2,Ed I'M i,b1,Ed ‘ <2,
B, = ‘1_ M j,b1,Ed M j,bZ,Ed‘ <2,

(99 As an alternative to 5.3(8), more
accurate values of B1 and B2 based on the
values of the beam moments M;y, g4 and
Mjpoeq at the intersection of the member
centrelines, may be determined from the
simplified model shown in Figure 5.6(b) as
follows:

(5.4a) (5.4a)
(5.46) (5.4b)
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ne MijpiEd — MOMEHT y TOYIll TIEPETHHY Ocei
€JIEMEHTIB 31 CTOPOHU MpaBoi OalKu;

Mjb2Ed — MOMEHT Yy TOYLl MEPETHUHY OCeH
€JIEMEHTIB 31 CTOPOHHU JIiBOT OAJIKH.

(10) TIIpm  BU3HAYCHHI  PO3PaXyHKOBOI
HECy4oi 3JIaTHOCTI Ha 3TMH HEMiJICHICHOrO
JBOCTOPOHHBOTO  CIIOJIy4€HHs  Oanmku 3
KOJIOHOIO, 3 HEPIBHHMH II0 BHUCOTI Oajgkamw,
CIIiJ BpaxoByBaTH (PaKTUYHE PO3IMOIIICHHS
JOTHYHHUX HANpyXeHb Ha JIUISHII CTIHKA
KOJIOHH.

Tadoannsa 54
Table 5.4

Tun koH}iryparii By3i1a
Type of joint configuration

-
m
o

EN H b 1993-1-8:2011

where: Mjbied IS the moment at the
intersection from the right hand beam;

Mip2,ed IS the moment at the intersection from
the left hand beam.

(10) In the case of an unstiffened double-
sided beam-to-column joint configuration in
which the depths of the two beams are not
equal, the actual distribution of shear
stresses in the column web panel should be
taken into account when determining the
design moment resistance.

Ha6nwmxeni 3HaYeHHs KoedimieHTa mepexoxy B
Approximate values for the transformation parameter B

. 3HaueHHs
His Value of
Action
it
M b1,Ed
™

f /] Mb1 p=1

T

Mb1,ed= Moz,Ed p=1

My1,ed Mb1 ed/Mb2,£¢>0 p=1

j Moz ¢/ Mb2,£4<0 p=2
-
!) y

Mo1,ed+Mo2,e4=0 p=2

vy JAaHOMY BHUIIAJIKY 3HAYCHHS B € TOYHUM, a HE HaOJIM)KEHNM.
In this case the value of B is the exact value rather than an approximation

6 BY3JIM CIIOJTYYEHHSA
KOHCTPYKTUBHUX EJIEMEHTIB
I3 IBOTABPIB

6.1 3AT AJIBHI ITIOJIOKEHHA
6.1.1 OcHOBHI HOJI0KEHHSH

Q) Y 1upoMy pO3IiTIl MICTSITHCS METOAH
pPO3paxyHKy JUIS BU3HAYCHHS KOHCTPYK-
TUBHUX BIIACTHUBOCTEH BY3J]iB pam OyIb-IKOTO
tumny. [Ipu 3actocyBaHHI IUX METOAIB BY3JIU
CIiJT MOJENIOBATH SIK CYKYIHICTh OCHOBHHX
KOMITOHEHTIB, nuB. 1.4(1).

6 STRUCTURAL JOINTS
CONNECTING HOR I SECTIONS

6.1 GENERAL
6.1.1 Basis

(@8] This section contains design methods
to determine the structural properties of
joints in frames of any type. To apply these
methods, a joint should be modelled as an
assembly of basic components, see 1.4(1).
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(2) OcHOBHI KOMIIOHEHTH BYy3Ja, IO
BUKOPUCTOBYIOTHCSl Y TAHOMY HOPMATHBHOMY
JOKYMEHTI, HaBedeHi y Tabmumi 6.1, ix
BJIACTMBOCTI CJIiJi BH3HAYaTH BIAIOBIIHO 0
MOJIOXKEHb JJAHOTO HOPMATHBHOTO JIOKYMEHTA.
[Hmi pi3HOBUOM OCHOBHUX KOMIIOHEHTIB
MOXYTh OyTH BHKOPHUCTaHI 3a YMOBH, IO iX
BIIACTHBOCTI  0a3ylOThCsl Ha  pe3yabTaTax
BUMPOOyBaHb, a00 Ha JIaHUX pPO3paxyHKIB
AHAIITUYHUMHA YHCEJIbHUMH METOHAMHM, ITifIT-
Bep/UKeHUX BUNIPoOyBaHHsAMH, TuB. EN 1990.

[NTPUMITKA. Meronu PO3paxyHKYy, 1o
3aCTOCOBYIOTbCS JII OCHOBHHMX KOMIIOHEHTIB BY3IIIB,
HaBeJCHI Yy JaHOMY HOPMAaTUBHOMY JIOKYMEHTI, €
3arajJbHUMH Ta MOXXYTh 3aCTOCOBYBATHUCS TaKOX JJIs
NoI0HUX KOMITIOHEHTIB y 1HIIMX KOH}Irypamisx By3JiB.
OnHak, KOHKPETHI PO3paxyHKOBI METOJM BH3HAUCHHS
Hecy4oi 3/1aTHOCTI Ha 3T'MH, TIOBOPOTHOI KOPCTKOCTI Ta
MMOBOPOTHOI ~ 3IaTHOCTI  BYy3miB  0a3ylThCcd  Ha
PO3MOAINICHAI BHYTPINIHIX 3YCHJIb UIA KOHQIrypamiit
BY3JTiB, HaBEICHWX Ha pHCYHKY 1.2. [na iHmmx
KOoH}irypariit BY3JiB PO3paxyHKOBi METOIH
BHU3HAYCHHS HECYYOi 3aTHOCTI Ha 3THH, IOBOPOTHOL
JKOPCTKOCTI Ta TOBOPOTHOI  3MaTHOCTI IOBHHHI

BOICTO aHKa Ha BIANOBIJHUX MPUIYIIEHHAX IPO
PO3MOJIIICHHS! BHYTPILIHIX 3YCHJIb.

6.1.2 KoHCTPYKTHBHI BJIaCTHBOCTI

6.1.2.1 Pospaxynxosa 3anedcHicCmy
«32UHATILHULL MOMEHM — KYI NOBOPOMY»

(1)  Byszon Moxe OyTu NpeiCTaBICHUH y
BUTJISIZII TIOBOPOTHOI CTajeBOl MPYXUHU, IO
3’€/IHy€ OCl €JIEMEHTIB y TOULl iX HNEpeTHHY,
SK TOKa3aHO Ha pucyHkax 6.1 (a) ta (0) mns
OJTHOCTOPOHHBOI KOH(]Irypamii CcHoay4eHHs
Oanku 3 KOJIOHOK. BractuBocTi LBOTO
CIOJIY4EHHSI MOXYTh OyTH BUpaxeHi y (opMi
pPO3paxyHKOBOI  3aJ€KHOCTI  «3THHAJIBHUN
MOMEHT — KYT IIOBOPOTY», 5IKa OIHCYE 3B’ 30K
MIX 3rUHAIBHUM MOMEHTOM Mj kg,
MPUKIIAJCHUM Y BY3Il, Ta BIANOBIAHUM KYTOM
moBopotry 4Ed MK  ememeHTaMu, IO
3’€IHYIOTbCA. Y  3arajJlbHOMy  BHIAJKy
po3paxyHKOBa  3alieXKHICTh  «3THHAJTBHUN
MOMEHT — KYT THOBOPOTY» € HEINiHIHHOI0, K
MoKa3aHo Ha PUCYHKY 6.1 (c).

(2)  PospaxynkoBa 3aJIeKHICTD MiX
3TUHAJILHUM MOMEHTOM Ta KyTOM TIOBOPOTY,
JMB. PUCYHOK 6.1 (C), MOBMHHA BH3HAYATH
HAaCTyIlHI TPU  OCHOBHI  KOHCTPYKTHBHI
BJIACTUBOCTI:

EN H b 1993-1-8:2011

(2) The basic components used in this
Standard are identified in Table 6.1 and their
properties  should be determined in
accordance with the provisions given in this
Standard. Other basic components may be
used provided their properties are based on
tests or analytical and numerical methods
supported by tests, see EN 1990.

NOTE: The design methods for basic joint components
given in this Standard are of general application and
can also be applied to similar components in other
joint configurations. However the specific design
methods given for determining the design moment
resistance, rotational stiffness and rotation capacity of a
joint are based on an assumed distribution of internal
forces for joint configurations indicated in Figure 1.2.
For other joint configurations, design methods for
determining the design moment resistance, rotational
stiffness and rotation capacity should be based on
appropriate assumptions for the distribution of internal
forces.

6.1.2 Structural properties

6.1.2.1 Design moment-rotation characteristic

(1) A joint may be represented by a
rotational spring connecting the centre lines of
the connected members at the point of
intersection, as indicated in Figure 6.1(a) and
(b) for a single-sided beam — to — column
joint configuration. The properties of the
spring can be expressed in the form of a
design moment-rotation characteristic that
describes the relationship between the
bending moment M; g4 applied to a joint and
the corresponding rotation 4gd between the
connected members. Generally the design
moment-rotation characteristic is non-linear
as indicated in Figure 6.1(c).

2 A design moment-rotation
characteristic, see Figure 6.1l should define
the  following three main  structural
properties:
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—Hecy4y 3[aTHICTh Ha 3THH;
—TIOBOPOTHY JKOPCTKICTb;
—TOBOPOTHY 3AaTHICTb.

[MPUMITKA. ¥V nesxux BUMagkax MpH HiHcHIN poOoTi
3’€IHAHHS Ha [if0 3THHAJIBHOTO MOMEHTY MAa€ Micle
NEBHUH IMOBOPOT, LIO € HACHIAKOM B3a€MHOTO 3CYBY
€IIEMEHTIB y OONTOBMX 3’€IHAHHIX, HEIOCTATHHOTO

BOICTO aHKa SK y BHIAAKy 0a3 KOJOH, B3a€MOIis
¢ynnamenty 3 ocHoBoro. Lli daxkTopm MOXyTH
MIPU3BECTH 10 3HAYHOI'O MOYATKOBOT'O MOBOPOTY, KU
CIiJi BPaxoOBYBaTH Yy pPO3PaXyHKOBIil 3aJIe)KHOCTI
«GTHHAIBHUHA MOMEHT — KYT [TOBOPOTY».

(3)  PospaxyHkoBa 3alIe)KHICTh «3THHAIb-
HUH MOMEHT — KYyT IOBOPOTY» CIOJYYCHHS
OaJIKM 3 KOJIOHOIO TIOBHHHA BIIIOBiAAaTH
MPUITYIICHHSM, TPUHHATAM MPU PO3PaXyHKY
KOHCTPYKIIi B IJIOMY Ta INpPH PO3PaXyHKY
OKpeMuXx elleMeHTiB, nuB. EN 1993-1-1.

(4)  Hna copolieHHsS PO3paxyHKY MOYKHA
JOIYCTUTH, IO PO3PaxyHKOBa 3aJI€XKHICTh
«3THHAJIBHUAN MOMEHT — KYT IIOBOPOTY» BY3JIiB
ta 0a3 KOJOH JIBOTAaBPOBOTO  TIEPEpi3y,

orpumana 3 6.3.1(4), 3am0BOJIBHSE BHMOTH
5.1.1(4).

6.1.2.2 Hecyua 30amuicms 8y31a HA 32UH

1) Po3paxyHkoBe 3HaYeHHS 3THHAIBHOTO
MOMEHTY M;grg,, IO JOPIBHIOE MaKCUMab-
HOMY 3HAQUEHHI0O MOMEHTY pPO3pPaxyHKOBOT
3aJIC)KHOCTI  «3THHABHUHA MOMEHT — KYT
MOBOPOTY», JAWB. pHCyHOK 6.1 (B), cimifg
npuiiMatu 3a 6.1.3(4).

6.1.2.3 Ilosopomna sxcopcmricme

(1)  TloBopoTHY IKOpCTKiCTH Sj, IO €
CIYHOIO JKOPCTKICTIO, SIK TIOKa3aHO Ha PUCYHKY
6.1 (B), cmim mnpuiiMaTH 3a BKa3iBKaMH
6.3.1(4). Jna po3paxyHKOBOI 3aJIeKHOCTI
(GTUHAJIbHUM MOMEHT — KYT TIOBOPOTY»
BU3HAUCHHS S] BHUKOHYETHCS aX [0 KyTa
noBopotTy ¢Xd, mpu sKomy 3HadeHHA Mgy
BIIEpLIE JIocsATac 3HAaYeHHS M;gq, ane He mpu
OUTBIIMX 3HAYEHHSAX KyTa IOBOPOTY, JIUB.
pucynok 6.1 (B). IlouaTkoBy MOBOpPOTHY
KOPCTKICTh  Sjini, HaXWJ TMpPYXHOI o06aacTi
PO3paxyHKOBOI KPHBOi 3aJI€KHOCTI «3THHATH-

HUW MOMEHT — KyT TIOBOPOTY» CIil TpUiMaTh
3a 6.1.3(4).
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-moment resistance;
-rotational stiffness;

-rotation capacity.

NOTE: In certain cases the actual moment-rotation
behaviour of a joint includes some rotation due to such
effects as bolt slip, lack of fit and, in the case of column
bases, foundation-soil interactions. This can result in a
significant amount of initial hinge rotation that may
need to be included in the design moment-rotation
characteristic.

(€)) The design moment-rotation
characteristics of a beam-to-column joint
should be consistent with the assumptions
made in the global analysis of the structure
and with the assumptions made in the design
of the members, see EN 1993-1-1.

(4 The design moment-rotation
characteristic for joints and column bases of
| and H sections as obtained from 6.3.1(4)
may be assumed to satisfy the requirements
of 5.1.1(4) for simplifying this characteristic
for global analysis purposes.

6.1.2.2 Design Moment resistance

(1)  The design moment resistance M, gg,
which is equal to the maximum moment of the
design moment-rotation characteristic, see
Figure 6.11, should be taken as that given by
6.1.3(4)

6.1.2.3 Rotational stiffness

(1)  The rotational stiffness Sj, which is
the secant stiffness as indicated in Figure
6.11, should be taken as that given by
6.3.1(4). For a design moment-rotation
characteristic this definition of Sj applies up
to the rotation ¢Xd at which Mjgq first reaches
M;re, but not for larger rotations, see Figure
6.11. The initial rotational stiffness S;;ini which
is the slope of the elastic range of the design
moment-rotation characteristic, should be
taken as that given by 6.1.3(4).
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6.1.2.4 Ilosopomna 30amuicms

(1)  Po3paxyHKOBY MOBOPOTHY 3IaTHICTh
4Cd Byszma, m0 JOPIBHIOE MaKCHMAaIbHOMY
3HAYEHHIO KyTa IOBOPOTY Y PO3pPaxyHKOBIiH
3aJICKHOCTI  «3TUHAIBHUH MOMEHT — KYT
MOBOPOTY», JAWB. pHCyHOK 6.1 (B), cimif
npuiiMaTy 3a BKaziBkamu 6.1.3(4).

ENH b 1993-1-8:2011
6.1.2.4 Rotation capacity

(1) The design rotation capacity 4Cd of a
joint, which is equal to the maximum
rotation of the design moment-rotation
characteristic, see Figure 6.1, should be
taken as that given by 6.1.3(4).
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Pucynoxk 6.1 Po3paxyHKoBa 3aJIeKHICTh «3THHAJIBHUII MOMEHT — KyT MIOBOPOTY» By3JIa:

a — BY30.J1; 6 — po3paxyHKOBa MOJEJIb;

B — PO3PaxXyHKOBA 3AJI€XKHICTh «3rHHAJIbHUNA MOMEHT — KYT IOBOPOTY»
Figure 6.1 Design moment-rotation characteristic for a joint
a) Joint b) Model c) Design moment-rotation characteristic

6.1.3 OcHOBHi KOMIIOHEHTH BY3JIa

1) Po3paxyHkoBa 3aneXHICTh <«3THHANb-
HUI MOMEHT — KyT MOBOPOTY» By3Jla €
(GYHKIIIEIO BIACTUBOCTEW MOro OCHOBHHX
KOMITOHEHTIB, uB. 6.1.3(2).

(2)  OcHOBHI KOMIIOHEHTH BY3JIiB TIOBHHHI
BIJIMOBIAaTH HaBedeHUM y Tabmumi 6.1 13
MOCWJIAHHSAMHU HA TIPaBHWJIa 3aCTOCYBaHHS, IO
MOBUHHI BUKOPHCTOBYBATHCS [UJISl OLIHKH iX
KOHCTPYKTHBHUX BJIACTUBOCTEH.

(3)  MHesiki KOMIOHEHTH BY3JTIB MOXYTh
Oyt miacuneni. Bizomocti npo pi3Hi MeTou
MiICUIEeHH BUKIIafeH] B 6.2.4.3 ta 6.2.6.

4 3aJIe)KHOCTI  MDK ~ BJIACTUBOCTSMH
OCHOBHHX KOMIIOHEHTIB BYy3Jla Ta HOTO
KOHCTPYKTUBHUMHU BJIACTUBOCTSIMU TTOBUHHI
BIAMOBIIATM  HABEJEHUM Yy  HACTYITHHUX
MYHKTaX:

— JIJIs HeCydoi 3/1aTHOCTiI Ha 3ruH — 6.2.7 Ta
6.2.8;

6.1.3 Basic components of a joint

(1) The design moment-rotation
characteristic of a joint should depend on the
properties of its basic components, which
should be among those identified in 6.1.3(2).

(2)  The basic joint components should be
those identified in Table 6.1, together with
the reference to the application rules which
should be used for the evaluation of their
structural properties.

3 Certain joint components may be
reinforced. Details of the different methods of
reinforcement are given in 6.2.4.3 and 6.2.6.

4) The  relationships  between  the
properties of the basic components of a joint
and the structural properties of the joint
should be those given in the following
clauses:

-for moment resistance in 6.2.7 and 6.2.8;
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— JI7Is1 TOBOPOTHOT KOPCTKOCTI — 6.3.1;

— TSI IOBOPOTHOI 3/1aTHOCTI — 6.4.

Tadmuoa 6.1
Table 6.1

OCHOBHI KOMIIOHEHTH BY3J1iB
Basic joint components

EN H b 1993-1-8:2011

-for rotational stiffness in 6.3.1;

-for rotation capacity in 6.4.

KommonenT
Component

[TocunaHHs Ha paBuUIa 3aCTOCYBAHHS
Reference to application rules

Hecyua
371aTHICTH

Koedimient
JKOPCTKOCTI

IToBopoTHa
3JATHICTH

Design
resistance

Stiffness
coefficient

Rotation capacity

Veg —=

1 JlingHKa CTIHKH
KOJIOHH TIPH 3CYBi

1 Column web panel
in shear

6.2.6.1

6.3.2

64212643

2 CriHKa KOJIOHH TIpH
MIONIEPEYHOMY CTHCKY
2. Column web in

transverse compression —_— . «—F. k4

6.2.6.2

6.3.2

64212643

4 Fted

.
@

3 CriHKa KOJIOHH NpU
MOTIEPEYHOMY PO3TATY
3 Column web in
transverse tension

6.2.6.3

6.3.2

642T1264.3

=

— »FtEd
4 TTonuus KOJOHU

TIpH 3THHI
4 Column flange in
bending

-

6.2.6.4

6.3.2

64212643

5 dnaHenp npu 3ruHi
5. End-plate in bending

6.2.6.5

6.2.6.5

6.4.2

6 ITosicHa HaKIagKa Ftea
. Af—

IIpY 3THHI

6. Flange cleat in

bending

6.2.6.6

6.3.2

6.4.2

7 Ilonuig Ta cTiHKa
6anku a00 KOJIOHHU

IIPU CTUCKY L

7 Beam or column
flange and web in

. FcEd
compression — #:

6.2.6.7

6.3.2
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8 Crinka Oanku pu

po3TAry Fiea - 6.2.6.8 6.3.2 *
8 Beam web in tension
9 Ilnactuna npu Fiea Feea
p @) —
po3Tsry abo CTUCKY
9 Plate EN 1993-1-1 6.3.2 *
in tension or
compression Fora Foeq
V 3’enHaHHAX: 3

TIOJINIEIO

KOJIOHH —
10 Boatu ipu po3Tsry 5 T%Z'i'iém
10 Bolts it 6.3.2 6.4.7
in tension fIACTHHOIO =

6.2.6.5;
3 HOSICHOIO
HAKJIAKOIO —
6.2.6.6
11 boatu npu 3pi3i mmm;@
11 Bolts in shear 3.6 6.3.2 6.4.2
FyEd

12 Bontu npy 3MUHAHHI
MTOJIAIIb OAJIKH, TTOJTHII Fb,Ea
KOJIOHH, (u1aHIs abo
MOSICHOT HAKJIaJIK1 -
12 Bolts in bearing (on ° 3.6 6.3.2
beam flange, column
flange, end-plate or l Fp.Ed
cleat)
13 Beron npu cTHcky,
BKJIFOUAIOYH PO3UHUH
13 Concrete in 6.2.6.9 6.3.2 *
compression including
grout
14 OnopHa muTa npu
CTHCKY 31 3rHHOM
14 Base plate in 6.2.6.10 6.3.2 *
bending under
compression
15 OnopHa muTa npu
pO3TATY 31 3THHOM .
15 Base plate in 6.26.11 6.3.2
bending under tension
16 AnkepHi 6onty pu
po3Tary .
16 Anchor bolts in 6.26.12 6.3.2
tension
17 AukepHi 6ontn pu
3pisi . *
17 Anchor bolts in 6.2.2
shear
18 AHkepHi 6ontH pu 6.2.2 - -

3MHHAHHI
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18 Anchor bolts in
bearing

19 3BapHi mBH
19 Welds

4 6.3.2 *

20 banka 3 Byramu
20 Haunched beam

6.2.6.7 6.3.2 *

*THdopmaris BiacyTHS.
*No information available in this part

6.2 PO3PAXYHKOBA HECYYA
3JATHICTh

6.2.1 BuyrpimHi cuin

(1) Hammpy>keHHS B €JIeMEHTax BiJ BHYTPIIIHIX
CWJI Ta MOMCHTIB MOYKHA BB)KATH TAKUMH, 110
HE BIUIMBAIOTh HA PO3PAaXYHKOBY HECYy4y
3JIaTHICTh OCHOBHUX KOMIIOHCHTIB BY3Ia, 3a

BUHATKOM BHIIaJIKiB, HaBeJleHUX y 6.2.1(2) Ta
6.2.1(3).

(2) Hpmu  BuU3HAYCHHI  PO3PaXyHKOBOI
HeCcy4oi 3/[aTHOCTI CTIHKH KOJIOHH IIPH CTHCKY
CITiJI BpaXOBYBATH IO3/IOBKHE HATPYXKCHHS Y
KOJIOHI, 1uB. 6.2.6.2(2).

3) 3cyB Ha JAUISHIN CTIHKH KOJIOHH CIiJT
BPaxOBYBaTH IPH BU3HAYECHHI PO3PAXyHKOBOI
HECydoi 3[aTHOCTI HACTYIIHUX OCHOBHHX
KOMITOHEHTIB:

— CTIHKM KOJIOHH TpPH TMONEPEYHOMY CTHUCKY,
ImB. 6.2.6.2;

— CTIHKU KOJIOHU TIPHU TOMEPEYHOMY PO3TATY,
nuB. 6.2.6.3.

6.2.2 Ilonepeuni cuimn

(1) VY 3BapHuX 3’€IHAHHAX, a TaKOX Y
O00NTOBUX 3’€IHAHHAX 3 (IAHLSAMHU 3BapHI
IIBY, 10 MPHUKPIIUIIOIOTh CTIHKY OalKH, CIiJ
pO3paxoByBaTH Ha TIepegady MONepedHoi
CHWJIM BiJl IPUKPIIJIEHOT OaJIKK 10 By3J1a, TOOTO
06e3 ypaxyBaHHS 3BapHMX IIBiB, IO
MPUKPITUIIOIOTH MOJTHIIIO OaIKu.

(2) VYV OonroBux 3’eaHaHHAX i3 (aaHIIMU
PO3paxyHKOBY HeCydy 3JIaTHICTh KOXXHOTO
psgy OONTIB mMpH CyMicHIM nii 3pi3y Ta
pO3TATY  CHil TEpeBIpATH 3a  YMOBOIO,
HaBeJleHO y Tabmuui 3.4, BpaxoByroOuu
CyMapHe BOICTO aHKa 3ycusuis B O0IITI,
BKJTFOYAIOYU BCl 3yCHUJUIS, IO BUHHUKAIOTH BiJI

6.2  DESIGN RESISTANCE

6.2.1 Internal forces

(1) The stresses due to the internal forces
and moments in a member may be assumed
not to affect the design resistances of the
basic components of a joint, except as
specified in 6.2.1(2) and 6.2.1(3).

(2)  The longitudinal stress in a column
should be taken into account when
determining the design resistance of the
column web in compression, see 6.2.6.2(2).

(3) The shear in a column web panel
should be taken into account when
determining the design resistance of the
following basic components:

— column web in transverse compression, see
6.2.6.2;

— column web in transverse tension, see
6.2.6.3.

6.2.2 Shear forces

(1) In welded connections, and in bolted
connections  with end-plates, the welds
connecting the beam web should be designed
to transfer the shear force from the
connected beam to the joint, without any
assistance from the welds connecting the
beam flanges.

(2) In bolted connections with end-plates,
the design resistance of each bolt-row to
combined shear and tension should be
verified using the criterion given in Table
3.4, taking into account the total tensile
force in the bolt, including any force due to
prying action.
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BiIpUBY (IIaHIIs.

[NPUMITKA. [Ins crpolueHHsT MOXKHa IOIMYCTUTH, LI0
00JITH, 1[0 TPAIFOIOTh HAa PO3TAT, 3a0€3MEUYIOTh CBOIO
MOBHY HECy4y 3IaTHICTh HA  PO3TAT,  SIKIIO
pO3paxyHKOBa TOIMEpPEeYHa CUIa HE TEpPEBUIIYE CyMY
HACTYIMHUX JIBOX 3HAUEHB:

a) cyMapHOi Hecy4oi 31aTHOCTI OONTIB Ha 3pi3, SKi HE
BUKOPHCTOBYIOTBCS JUIsl TIepesadi  BOICTO aHKa
3YCHJIb;

06) cymapHOoi Hecydoi 3maTHOCTi OONTIB Ha 3pi3,
momHOkeHOi Ha (0,4/1,4), AKi BHKOPHCTOBYIOTHCA
TaKOX 1 71 Ilepefadi  BOICTO aHKa 3yCHIIb.

3 Vv 00ITOBUX 3’ €IHAaHHAX i3
KYTUKOBUMHU TIOSICHUMH HaKJIaJKaMu (JIUB.
pucyHok 6.12) MoOXHa JONYCTUTH, WIO
HaKJIa/IKa, SKa MPUKPITUIIOE CTUCHYTY TIOJTHUITIO
Oanku, mepeiae MOMEpPeyHy CHily Oalku Ha
KOJIOHY ITPY BUKOHAHHI HACTYITHUX YMOB:

- 3a30p § MDK TOpIEeM OalKh Ta IMOBEPXHEIO
KOJIOHH HE TICPEBUIIYE TOBIIUHU KYTUKOBOL
HaKJIaaKU ta;

- [irode 3YCHILISI HE MIEPEBUIILYE
PO3PaxyHKOBOI HECydol 3/JaTHOCTI Ha 3pi3
00JdTIB, LI0 NPUKPIILIIOIOTh HAKIAAKY N0
KOJIOHU,

- CTiHKa OaJIKM 3aJ0BOJILHIE BUMOTH, HaBeIEHI
B EN 1993-1-5, po3nuin 6.

(4)  PospaxyHKOBY HeCcydy 3/1aTHICTh By3J1a
Ha 3CyB MOJHa BU3HAUUTH, BUXOASIYHU 3
PO3MOJIIJIEHHS] BHYTPIIIHIX 3yCUJIb Y HBOMY Ta
pPO3PaxyHKOBOi ~ HECydoi 3JaTHOCTI  HOro
OCHOBHMX KOMIIOHEHTIB Ha [0 IUX 3YCHUJIb,
IUB. Ta0IuIo 6.1.

(5)  Hns onopHuX KT 0a3 KOJIOH, B SKHX
He TmiepeabdaueHi CremialibHl €JIeMEHTH IS
CIPUHHATTSA 3yCHUJIb 3CYBY, Taki SIK >KOPCTKI
a00 CTpWKHEBI aHKEpH, CIIIJI TOKa3aTH, IO
pO3paxyHKOBa Hecyya 3JaTHICTb Ha TepTs
OTIOPHOI IUTH, AuB. 6.2.2(6), ab0, y BUMTaKy
OOJNITOBMX OTBOPIB 13 HOPMAJBbHHUM 3a30POM,
po3paxyHKOBa HeCydYa 3/JaTHICTh aHKEPHHUX
0onTiB Ha 3pi3, auB. 6.2.2(7), mocraTtHsa ams
nepeaadi  po3paxyHKOBOI IOTIEPEYHOI CHITH.
Po3paxyHKOBY Hecydy 34aTHICTh Ha 3MUHAHHS
KOPCTKUX ab0 CTPWIKHEBUX aHKEPIB IO
BITHOIICHHIO 70 OETOHY CIiJ MepeBipsATH
BigmosizHo Mo EN 1992,

EN H b 1993-1-8:2011

NOTE: As a simplification, bolts required to resist in
tension may be assumed to provide their full design
resistance in tension when it can be shown that the
design shear force does not exceed the sum of:

a) the total design shear resistance of those bolts that
are not required to resist tension and;

b) (0,4/1,4) times the total design shear resistance of
those bolts that are also required to resist tension.

3) In bolted connections with angle
flange cleats, the cleat connecting the
compression flange of the beam may be
assumed to transfer the shear force in the
beam to the column, provided that:

-the gap g between the end of the beam and
the face of the column does not exceed the
thickness t, of the angle cleat;

-the force does not exceed the design shear
resistance of the bolts connecting the cleat
to the column;

- the web of the beam satisfies the
requirement given in EN 1993-1-5, section 6.

(4)  The design shear resistance of a joint
may be derived from the distribution of
internal forces within that joint, and the
design resistances of its basic components to
these forces, see Table 6.1.

(5) In base plates if no special elements
for resisting shear are provided, such as block
or bar shear connectors, it should be
demonstrated that either the design friction
resistance of the base plate, see 6.2.2(6), or,
in cases where the bolt holes are not
oversized, the design shear resistance of the
anchor bolts, see 6.2.2(7), is sufficient to
transfer the design shear force. The design
bearing resistance of the block or bar shear
connectors with respect to the concrete
should be checked according to EN 1992.
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(6)  Po3paxyHKOBY Hecydy 3JaTHICTh Ha
3CYB TOBEPXHI TEpPTS MK OINOPHOIO IUIUTOIO
Ta CTSHKKOK (DYHIAMEHTY CiiJl BU3HAYATH 3a
bopmyIIoIO:

EN H b 1993-1-8:2011

(6) In a column base the design friction
resistance F¢rq between base plate and grout

should be derived as follows:

Ff,Rd = Cf,d Nc,Ed ) (6-1)

ne Crd — KOeQillieHT TepTss MIDK OIIOPHOIO
IUINTOKD Ta IIapOM  CTSDKKH.  MoyKHa
BUKOPUCTOBYBATH HACTYITHI 3HAYCHHS:

JUIA CTSDKKH 3 IIEMEHTHO-INIAHOTO PO3YHHY
Cia=0,20;

JUISL THIIMX THIIB CTSDKKH KOEQIIIEHT TepTs
Cfd chmig BH3HAUaATH 3a pe3yJbTaTaMH
BunpoOyBanb y BiamoBigHocTi 3 EN 1990,
Honarok D;

NcEd — pO3paxyHKOBE 3HAYEHHS HOPMAaIbHOL
CTUCKAJILHOI CHJIH B KOJIOHI.

[MPUMITKA. Ilpn HaBaHTa)XeHHI KOJIOHH HOPMAJIEHOIO
PO3TATYBaJIbHOIO CHIIOK0 Frrg = 0.

(7)  PospaxyHkoBy  Hecydy  3[aTHICTb
aHKepHoro Oosita 6a3u KOJIOHU Ha 3CyB FubRrd
CIIiJl MpUIMaTH PiIBHOIO HaWMeHIIi# 13 F1ybRrd
Ta F2b,Ra-

FivoRrd — poO3paxyHKOBa Hecydya 3[aTHICTb
aHKepHOro 0onaTa Ha 3pi3, AuB. 3.6.1

Ac

where: Cfd is the coefficient of friction
between base plate and grout layer. The
following values may be used:

-for sand-cement mortar Crq = 0,20;

- for other types of grout the coefficient of
friction C;4should be determined by testing

in accordance with EN 1990, Annex D;

N.gg is the design value of the normal
compressive force in the column

NOTE: If the column is loaded by a tensile normal
force, Firg=0

@) In a column base the design shear
resistance of an anchor bolt F,, 4 should be

taken as the smaller of Fy,,rq and Fjprq

F1wrd 1S the design shear resistance of the
anchor bolt, see 3.6.1

o, f
Fovora = by wh , (6.2)
Mb

where:

a, =0,44-0,0003f , ;

fyb — Mexa mumHHOCTI cTani aHKepHOTrO GOJNTA,
ne 235N /mm” < f, <640N /mm’.

(8) Po3paxyHkoBy Hecydy 3/1aTHICTb 0a3u
KOJIOHHW Ha 3CyB CIiA BH3Ha4aTH 3a
¢bopmysoro:

fyo is the yield strength of the anchor bolt,
where 235N /mm? < f <640N /mm?

(8) The design shear resistance F, 4 Of a

column base plate should be derived as
follows:

Fv,Rd = Ff,Rd + anb,Rd ) (6-3)

7€ N KUTBKICTh aHKEPHUX OOJTIB 0a3u KOJIOHHU.

(9)  beron Ta apmarypy (QyHAaMEHTY CIil
MPOEKTYyBaTH y BiANoBiAHOCTI 3 EN 1992.

where: n is the number of anchor bolts in the
base plate.

9 The concrete and reinforcement used
in the base should be designed in accordance
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6.2.3 3ruHaJbLHi MOMEHTH

1) Po3paxyHkoBy Hecydy 3IaTHICTh Ha
3ruH OyJb-SIKOTO BYy3/1a MOKHA BHU3HAUUTH,
BUXOJ[SIYM 3 PO3MOAITICHHS BHYTPIIIHIX 3yCHIIb
y HbOMY Ta pO3PaxyHKOBHX HECYyYHX
3TaTHOCTEW HOr0 OCHOBHUX KOMITOHEHTIB Ha
JII0 IIUX 3YCHJIb, TUB. TaOIUITHO 6.1.

(2)  PospaxyHKOBY Hecydy 3JaTHICTh Ha
3ruH MjRrd, CTIONTyueHHS OaNKH 3 KOJIOHOKO a0
CTHKOM 0aJIOK MOXKHA BU3HAYUTH 32 METOJIOM,
HaBeJIeHUM Y 6.2.7, 3a yMOBH, 1110 OChOBA CHJIa
NEd y mpueTHAHOMY €JIEMEHTI HE MEPeBHUIILYE
5 % po3paxyHKOBOi Hecydoi 31aTHOCTI NpiRrd
HOT0 MOoTepeyHoro nepepisy.

(3)  Po3paxyHkoBYy Hecydy 34aTHICTh Ha
3ruH MjRrd 0231 KOJIOHU MOYKHA BU3HAYUTHU 3a
METOJIOM, HaBeIeHUM y 6.2.8.

(4) B ycix By3nax po3Mipu 3BapHHX IIIBiB
MOBUHHI OYyTHM TakuMu, MO0 po3paxyHKOBa
Hecy4a 3/1aTHICTh Ha 3ruH MjRrd By3Ja 3aBxau
Oyna oOMexeHa pPO3PaxyHKOBOIO HECYYOrO
3JIaTHICTIO 1Or0 OCHOBHUX KOMITOHEHTIB, a HE
3BapHUX IIBIB.

(5) VYV cnonydenni Ganku 3 KOJIOHOIO abo y
CTUKY O0aJOK, B SKHMX BHUMAaraerbcs, I00
IUTACTUYHUI ~ TIApHIp  YTBOPIOBAaBCS  Ta
MoBepTaBcs MpH Oylb-IKOMY BiJIOBITHOMY
3aBaHTA)KEHHI, 3BapHI LIBU CJIiJl MPOEKTYBATU
TaKUM 4YHMHOM, [I00 CcHOpUiMaTH Takuu
MOMEHT, 1[0  JIOPIBHIOE,  IpHUHaMHI,
HallMeHII1# 13 HACTYMHHUX BEJMYHH:

— pO3paxyHKOBi Hecydiil 3AaTHOCTI Ha 3THH
€JIEMEHTA, 10 TPHUETHYETHCSA, y IUIACTHYHIN
ctanii MpiRd;

— pO3paxyHKOBiM Hecydiil 3AaTHOCTI Ha 3THH
M rd, TOMHOKEHIH Ha Q,

ne o = 1,4 — nus kapkaciB, B SIKUX CHCTEMa
B’s131 3ay0BosIbHsIe yMoBY (5.1) EN 1993-1-1,
5.2.1(3) y BIZHOIIIEHH] 10 TIOTIEPEYHOTO 3CYBY;

o = 1,7 —B ycCiX IHIIIUX BUIATKAX.

(6) Y OontoBoMy 3’€qHaHHI 3 OUIBII HIXK
OJTHUM psAIOM OONTIB, MO TMPAIOIOTh Ha

EN H b 1993-1-8:2011
with EN 1992.

6.2.3 Bending moments

(1)  The design moment resistance of any
joint may be derived from the distribution
of internal forces within that joint and the
design resistances of its basic components to
these forces, see Table 6.1.

2 Provided that the axial force Ngq4 in the
connected member does not exceed 5% of the
design resistance Npira Of its cross-section,
the design moment resistance Mijrd, Of a
beam-to column joint or beam splice may be
determined using the method given in 6.2.7.

(3)  The design moment resistance M;gq Of

a column base may be determined using the
method given in 6.2.8.

4) In all joints, the sizes of the welds
should be such that the design moment
resistance of the joint Mjrq is always limited
by the design resistance of its other basic
components, and not by the design resistance
of the welds.

(5) In a beam-to-column joint or beam splice
in which a plastic hinge is required to form
and rotate under any relevant load case, the
welds should be designed to resist the effects
of a moment at least equal to the smaller of:

— the design plastic moment resistance of the
connected member Mpird;

— a times the design moment resistance of the
joint MjRrd,

where: o = 1,4 — for frames in which the
bracing system satisfies the criterion (5.1) in
EN 1993-1-1 clause 5.2.1(3) with respect to
sway;

o =1,7 — for all other cases.

(6) In a bolted connection with more than
one bolt-row in tension, as a simplification
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pO3TAT, ISl CIIPOIICHHS MOXXHA 3HEXTYBATH
poboToro Oyab-IKOro psay OONTIB 3a yMOBH,
mo pobOOTOK yCiX IHIMHMX PAAIB  OONTIB,
pO3TalIOBaHUX ONMKYE 10 LEHTpPa CTHCKY,
TaKOXX HEXTYIOTb.

6.2.4 ExsiBajgentunii T-nmoxioumii
eJIeMEeHT, 10 MPAIE HA PO3TAT

6.2.4.1 3acanvui nonoowcenns

(1) YV OonroBux 3’€IHAHHIX EKBIBaJCHT-
Huil T-momiOHMIA eNneMeHT, M0 TpaIloe Ha
PO3TAT, MOXE BUKOPHCTOBYBATHUCS AJISI MOJe-
JIOBAaHHS PO3PaxyHKOBOI HECY4Oi 3aTHOCTI
HACTYITHUX OCHOBHHX KOMIIOHEHTIB:

—OJTUIII KOJIOHH, [0 3TMHAETHCS;
— (rmaH1Is, 10 3TMHAETHCS;
—KYTHKOBOT HAaKJIAJIKH, 1110 3TMHAETHCS;

— omopHOi TIMTH 0a3d  KOJOHM, IO
3TUHAETHCS BT JiT PO3TATYBATLHOTO 3yCHILIS.

2) MeTtoau MOAENIOBAHHA IIMX OCHOBHUX
KOMIIOHEHTIB SIK ITOJHIlb €KBiBaJeHTHHX T-
MOMIOHUX €JIEMEHTIB, a TaKOX 3HAYEHHS Emin,
leff Ta M HaBeneHi B 6.2.6.

3) Mo>kHa BBa)KaTH, 110 MOXKJIMBI BUIU
BIZIMOBH MOJMIl €KBiBaJieHTHOro T-1momioHoro
eJIeMeHTa MOI0H1 10 THX, 1110 MPUITYCKAIOTHCS
JUTSL BIAIIOBIJHOTO OCHOBHOI'O KOMIIOHEHTA.

(4)  Cymapna po3paxyHKoBa AOBXKHHA Xleff
eKBiBaJIeHTHOTO T-mmomiOHOro eiemMeHTa, AUB.
pUCYHOK 6.2, moOBMHHA OyTH Takow, LI00
pO3paxyHKOBa HeCy4a 3/1aTHICTh HOTO TOJHIII
OyJla eKBIBAJIEHTHOIO PO3PaXxyHKOBIM Hecydii
3/IaTHOCTI OCHOBHOTO KOMIIOHEHTa BY3I]a,
KOTpUH 1i IPEACTABIISE.

I[MTPUMITKA. Po3paxyHkoBa HoBkHHA ZXlef ekBiBa-
JICHTHOI'O T'HOHi6HOFO €JEMEHTa € HOMIHAJIBHOO Ta HE

000B’A3KOBO BiAIIOBiIae (hakTHUaHIN JIOBYKHUHI
OCHOBHOT'O KOMIIOHEHTA By3J1a.
(5)  PospaxyHkoBYy  HeCydy  3AaTHICTh

nonuii T-moiGHOTo eneMeHTa Ha PO3TAT CIIiJT
BHU3HA4YaTH BiAMOBIIHO 10 Tabmuml 6.2.

IMPUMITKA. Edexr Baxkens BpaxoBaHO y HESIBHOMY
BUTIIAI TP BHU3HAYCHHI PO3PaxXyHKOBOi HeCydoi
3IATHOCTI HAa PO3TAT BiAMOBiIHO /10 Tabmwmii 6.2.

EN H b 1993-1-8:2011

the contribution of any bolt-row may be
neglected, provided that the contributions of
all other bolt-rows closer to the centre of
compression are also neglected.

6.2.4 Equivalent T-stub in tension

6.2.4.1 General

@ In bolted connections an equivalent
T-stub in tension may be used to model the
design resistance of the following basic
components:

—column flange in bending;
—end-plate in bending;
—flange cleat in bending;

—base plate in bending under tension.

(2)  Methods for modelling these basic
components as equivalent T-stub flanges,
including the values to be used for emin, lef
and m, are given in 6.2.6.

(3)  The possible modes of failure of the
flange of an equivalent T-stub may be
assumed to be similar to those expected to
occur in the basic component that it
represents.

(4)  The total effective length Zler of an
equivalent T-stub, see Figure 6.2, should be
such that the design resistance of its flange is
equivalent to that of the basic joint
component that it represents.

NOTE: The effective length Xl of an equivalent T-
stub is a notional length and does not necessarily
correspond to the physical length of the basic joint
component that it represents.

(5)  The design tension resistance of a T-
stub flange should be determined from Table
6.2.

NOTE: Prying effects are implicitly taken into account
when determining the design tension resistance
according to Table 6.2.
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(6)  SIkmo MOKJIMBE BHHHUKHEHHS CEKTY
BaXKeJsl, TUB. TaOnuIo 6.2, TO pO3paxyHKOBY
Hecydy 37aTHiCTh moymmi  T-momiObHoro
eneMeHTa Ha po3Tar Frre cnig mpuiimartu
PIBHOIO HAatMEHIIIH 13 TPHOX MOMJIMBUX BHUJIIB
BigmoBH (1, 2 abo 3).

(7) SIxkmo BUHUKHEHHS €(QEeKTy Ba)es
BHUKIIFOYEHO, TO  PO3PAXyHKOBY  HECYUy
3MaTHICT, HOJUIl T-ImogiOHOro ejleMeHTa Ha
postar Frrd cmig mpuiimMath  piBHOIO
HaUMEHININ 13 IBOX MOJIMBUX BUIIB BIIMOBU
y BINOBiTHOCTI 3 Tabnurero 6.2.

EN H b 1993-1-8:2011

(6) In cases where prying forces may
develop, see Table 6.2, the design tension
resistance of a T-stub flange Frrq should be
taken as the smallest value for the three
possible failure modes 1, 2 and 3.

(7) In cases where prying forces may not
develop the design tension resistance of a T-
stub flange Frrda should be taken as the
smallest value for the two possible failure
modes according to Table 6.2.

O D
5 &5 Z gff
O D

Pucynox 6.2 Po3mipu nosuui exBiBasienTHoro T-nmoxioHoro enementa
Figure 6.2 Dimensions of an equivalent T-stub flange
Tabauus 6.2 Po3paxyHkoBa Hecy4a 31aTHicTh F1Rrd noJiuni ekBiBanenTHoro T-noxidoHoro enemMenrta
Table 6.2 Design Resistance Fr g4 0f a T-stub flange
MosxnrBe BUHUKHEHHS €(heKTy Baxkels, TOOTo Buxntoueno
Prying forces may develop, i.e. BUHUKHEHHS e(DeKTy
L, < Lb* BaXKeJIst
No prying forces
Tun 1 Merton 1 Merton 2 (anbTepHATHBHU )
Mode 1 Method 1 Method 2 (alternative method) oM
be3 onopuux _ pl 1,Rd
KOHTPILIAHOK E _ 4M pl L,Rd _ 8n—2e,-M pl.LRd Fr A-2Rd ™ m
without TR T TR 2mn—g,-m+n
backing plates
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3 onopHUMU
KOHTPILIAHKAM - CAM g +2My g _ 8n—-2e, M g +40M o
" : TLRd = TR 2mn—e, -m+n
with backing m w
plates
Twm 2 E _ 2M pl,2,Rd +n 'ZFt,Rd
Mode 2 T2Rd ™ m-+n
Tun 3 —
Mode 3 Frsre = ZF e

Tun 1: moBHUH PO3BUTOK MIACTUYHUX JieOpMAaliil y TOJIHUII.
Mode 1: Complete yielding of the flange
Tum 2: po3puB 6oiTa 3 pO3BUTKOM IUIACTUYHHX JePOpMaLiil y TOIHIIL.

Mode 2: Bolt failure with yielding of the flange

Tun 3: po3pus Godra.

Mode 3: Bolt failure

L, - moBXHMHA TOMOBXKEHHS OonTa, piBHa  BOICTO aHKa  JOBXHWHI (3araJpHa TOBINMHA MaTepiany CTATYBaHHX
eNIEMEHTIB Ta IIaid0) IUIFOC MOJIOBHHA CYMH BHCOTH TOJIOBKHM 0OJITa Ta Taiku, abo JOBXKHMHA MOJOBKCHHS aHKEPHOTO
Ooura, piBHA CyMi BOCEMH HOMIHAJIBHUX JiaMeTpiB 00JTa, TOBIIMHM IIapy CTSHKKH, TOBIIMHU OTIOPHOT IUTHTH, a0 Ta
TIOJIOBUHU BHUCOTH TaiKu;

L, is the bolt elongation length, taken equal to the grip length (total thickness of material and washers), plus half the

sum of the height of the bolt head and the height of the nut or — the anchor bolt elongation length, taken equal to the
sum of 8 times the nominal bolt diameter, the grout layer, the plate thickness, the washer and half the height of the
nut

3
8,8m°A, .
p— —3 )
Zlog At
Fr rq -pO3paxyHKOBa Hecyua 31aTHICTb Honuui T-noaiGHOro eneMeHTa Ha PO3TT,

F1ra is the design tension resistance of a T-stub flange
Q -cwuita, BUKITHKaHA e(beKTOM BaxXes,
Q is the prying force

M pl1Rd = 0,25- %, ,1t? fy IYwos
M pl.2Rd — 0,25-Zl 4 ,2t$ fy IYmos
Myprs =0,25-Zl to f o /vuo

bp " y,bp

L’

n=e,, npu N<1,25m;

n
Ftrd-po3paxyHKoBa Hecyua 37aTHICTh GOJITA HA PO3TAT, AMB. TAOIULIO 3.4;
Firais the design tension resistance of a bolt, see Table 3.4;
YFrd-cymapHe 3Ha9eHHsA Firy 10151 Beix GonTiB y T-HOMIOHOMY €IE€MEHT;
>Firqis the total value of Fgqfor all the bolts in the T-stub;

Slesr ;- 3HAYEHHS Tloge 1u1st BiqMoOBH 1-ro THMY;

Sl 1 isthe value of Tl for mode 1;

Slefr 2 - 3HAYCHHS Tlogr 118 BiMOBH 2-TO THITY;

Tlesr 2 isthe value of Tl for mode 2;

€ M Ta t;BU3HAYAIOTBCSA y BiMOBITHOCTI 3 PUCYHKOM 6.2,

e.i,» M and t are as indicated in Figure 6.2.

min’
min’
fy,bp ~Mexa ruIMHHOCTI cTANi KOHTPILIHT;

f,bpis the yield strength of the backing plates;

tpp - TOBIIMHA KOHTPILTHT;

ty, is the thickness of the backing plates;

e,=d,/4;

dy - miameTp miaitbu abo MmWUpHHA TOJNIOBKU 60nTa ab0 raku.

dyy is the diameter of the washer, or the width across points of the bolt head or nut, as relevant.
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BUHUKHCHHA e(i)eKTy BaXcCJIs.

unchanged.

[MPUMITKA 1.V crnony4yeHHsX 0alKy 3 KOJIOHOIO Ha 0ONITax Ta B CTUKAX 0aJlOK MOXKHA IMPHITYCTHUTH MO>KJIUBICTH

NOTE 1: In bolted beam-to-column joints or beam splices it may be assumed that prying forces will develop.

[MPUMITKA 2. B meroni 2 3ycrmis Bix 60Ta, MpUKIaAeHe 10 MoIuli T-1omiOHOoro eeMeHTa, IpUHHATO Y BUTIIAL
PIBHOMIPHO pO3MOAIICHOTO HABAaHTAXKEHHS T [Iaif00F0, TOJIOBKOIO 200 Talikoro 00T, IUB. PUCYHOK, a HE y BUTIISMI
30cepemKeHol Ha oci ¢, e npumnyIneHHs Ipu3BOANTH 10 OUTBIT BUCOKHUX 3HAYCHb HECY4O0l 34aTHOCTI Fr,1Rrd

3a METO/IOM 1, aje He BIUIMBA€ Ha 3HA4YCHHA F11-2Rrd Ta 3HAYEHHS 32 MeTOaMu 2 Ta 3

NOTE 2: In method 2, the force applied to the T-stub flange by a bolt is assumed to be uniformly distributed under
the washer, the bolt head or the nut, as appropriate, see figure, instead of concentrated at the centre-line of the bolt.
This assumption leads to a higher value Fr1rq for mode 1, but leaves the values for Fr1.,rqs and modes 2 and 3

6.2.4.2 Okpemi psou boamis, epynu 6o1mie ma
epynu paoie boimis

(1) He nuBnsuuch Ha Te, IO 3yCHIUIS Yy
KO)KHOMY psili OONTIB Ha TOJHIN PealbHOTO
T-nmoxiOHOTO €eneMeHTa 3a3BUYail piBHI, KOJU
MOJIUIIS €KBIBaJIEHTHOrO T-110110HOTO eJIeMeH-
Ta BHUKOPUCTOBYETHCS IS MOJETIOBAHHSA
OCHOBHUX  KOMIIOHEHTIB,  HaBEICHUX Y
6.2.4.1(1), cmix BpaxoByBaTH pi3HI 3HAYEHHS
3YCUJIb Y KO)KHOMY OKPEMOMY psifii OOJNTIB.

(2) Sxmo [ MOJETIOBAaHHS TPYMU PSAiB
00JITIB BUKOPUCTOBYETHCSI METO]] €KBIBAJICHT-
Horo T-momiOHOro eneMeHTa, HEOOXiITHO
pO3AUIUTU Tpymy OOATIB Ha OKpeml psiau
O0JITIB Ta BHMKOPHCTOBYBAaTH €KBiBaJIEHTHUH
T-nmomgiOHUNA eaeMeHT s MOJIEJIFOBAHHS
KOXXHOTO OKPEMOTO Psy.

(3) Sxmo Ui MOAETIOBAHHS TPYIHU pSIiB
00JITIB BUKOPUCTOBYETHCSI METO]] €KBIBaJIEHT-
Horo T-momiOHOrO ejleMeHTa, TO IIOBHHHI
BUKOHYBAaTHCS HACTYITHI YMOBH:

a) 3YCWUISI Yy KOXHOMY psii OONTIB He
MOBUHHI  TIEPEBUIYBATH  PO3PAXyHKOBOI
HECy4YOi 37aTHOCTI, BU3HAYEHOI TUIBKW ISt
[BOTO PSIy, PO3TIAJAIOYM HOTO 130JOBAHO
B1JI IHIIIUX PSIJIIB;

0) cymapHe 3yCWIJUIs, IO Ji€ y KOXHIN TrpyIi
psAmiB OONTIB, IO CKIATAETHCA 3 JABOX a0o0

6.2.4.2 Individual bolt-rows, bolt-groups and
groups of bolt-rows

(1) Although in an actual T-stub flange the
forces at each bolt-row are generally equal,
when an equivalent T-stub flange is used to
model a basic component listed in 6.2.4.1(1),
allowance should be made for the different in
forces at each bolt-row.

(2) When using the equivalent T-stub
approach to model a group of bolt rows it
may be necessary to divide the group into
separate bolt-rows and use an equivalent T-
stub to model each separate bolt-row.

(3) When wusing the T-stub approach to
model a group of bolt rows the following
conditions should be satisfied:

a) the force at each bolt-row should not
exceed the design resistance determined
considering only that individual bolt-row;

b) the total force on each group of bolt-
rows, comprising two or more adjacent bolt-
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OLTBIIIe CYMDKHUX PsITiB OONTIB, B OAHIN TpyMi
00NTiB, HE TMOBMHHO NEPEBHUILYBATH pPO3pa-
XYHKOBOT HECY4Oi 37aTHOCTI M€l Tpynu psiB
O0uTIB.

(4) Tlpu BU3HAYEHHI PO3PaXyHKOBOI HECy4yol
3JIaTHOCTI HAa PO3TAT OCHOBHOI'O KOMITOHEHTA,
MPENICTABICHOTO TIOJUIICI0 EKBIBAJIEHTHOTO
T-omiOHOrOo elmemenTa, cCiig OOYHCIUTH
HACTYIIHI TapaMeTpu:

a) pO3paxyHKOBY HECydy 34aTHICTb pALY
OOJTIB, PO3TIAAAIOYN HMOTO 130JbOBAHO BiJ
IHIHAX PSJTiB OONTIB;

0) BHECOK KOXXHOTO psAAy OONTIB y HeCcyuy
3IATHICTH JBOX a00 Oiible CYMIKHUX DSIiB
001TiB, B ONHIA Tpymi OONTIB, BU3HAUYEHUU
TIPU PO3TIISAI TIJIBKU KX PsIiB OONTIB.

(5) s okpeMoro psimy OONTIB 3HAUCHHS Y leff
CIiT TpUAMATH TAaKUM, MO0 JOPIBHIOE
PO3paxyHKOBil MOBKHUHI leff, HaBemeHi y
TabymuHi dopMi B 6.2.6, po3riIAgarodu Iei
P 1307Ib0BAHO BiJ] IHIIKX PAIIB OOJTIB.

(6) Hdusa rpynu psmiB OOnTIB 3HAUCHHS Y leff
CIiJlT TMpUMAaTH TaKuM, IO JOPIBHIOE CyMi
PO3paXyHKOBHX JOBXKHUH lefr, HaBeIeHHX
TabauuHii popmi B 6.2.6, I KOXKHOTO
BIJIMOBIAHOTO  psily OOJITIB, PO3IJISLAAI0UN
Horo sk YacTUHY Tpynu OOJTIB.

6.2.4.3 Konmpnaanuku

(1) KoHTprutaHKH MOXHA BHKOPHCTOBYBATH
JUIS T1ICUIICHHS! TIOJIUIIl KOJIOHU MIPH 3THHI, SIK
IIOKa3aHO Ha PUCYHKY 6.3.

(2) KoxkHy KOHTPIUIAHKY CIJiJ JOBOJHUTH,
MpUHANMHI, 1O KPOMKH TONUIIl KOJIOHH Ta
pO3TalIoByBaTH Ha BIJICTaHI y M&XaxX 3 MM BiJ
3a0KPYTJICHHS KPOMKH TIOJMIll  abo  Bif
3BapHOrO IIBA.

(3) KonTpmuianky citifi 3aBOJAWTH 3a HAHOIIBII
BiJljasieHl psau OONTIB, IO MPAIIOOTh Ha
pO3TSIT, SIK MOKa3aHO Ha PUCYHKY 6.3.

(4) TIlpm  BUKOpPUCTAaHHI  KOHTPILJIAHOK
PO3paxyHKOBY Hecydy 3/aTHicTh T-monioHOro
eneMeHTa Fr1Rrd cai BH3HAYaTH 3a METOIOM,
HaBe/IeHUM y Tabnui 6.2.
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rows within the same bolt-group, should not
exceed the design resistance of that group of
bolt-rows.

(4) When determining the design tension
resistance of a basic component represented
by an equivalent T-stub flange, the following
parameters should be calculated:

a) the design resistance of an individual bolt-
row, determined considering only that bolt-
row;

b) the contribution of each bolt-row to the
design resistance of two or more adjacent
bolt-rows within a bolt-group, determined
considering only those bolt-rows.

(5) In the case of an individual bolt-row Y lest
should be taken as equal to the effective
length less tabulated in 6.2.6 for that bolt-row
taken as an individual bolt-row.

(6) In the case of a group of bolt-rows > les
should be taken as the sum of the effective
lengths lerr, tabulated in 6.2.6 for each
relevant bolt-row taken as part of a bolt-

group.

6.2.4.3 Backing plates

(1) Backing plates may be used to reinforce a
column flange in bending as indicated in
Figure 6.3.

(2) Each backing plate should extend at least
to the edge of the column flange, and to
within 3 mm of the toe of the root radius or
of the weld.

(3) The backing plate should extend beyond
the furthermost bolt rows active in tension
as defined in Figure 6.3.

(4) Where backing plates are used, the
design resistance of the T-stub Frrd should
be determined using the method given in
Table 6.2.
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Y |

eff + Epp = 20

1 — koHTpIIIaHKA
1 - Backing plate

Pucynoxk 6.3 Ilosuusi KOJIOHH 3 KOHTPIVIAHKAMH
6.3 Column flange with backing plates

Figure

6.2.5 EksiBajgentunii T-noxioumii
eJIeMEeHT, 10 MPAI€ HA CTHCK

(1) YV By3max cooilyueHHS CTaJeBHX Ta
OCTOHHUX CIIEMEHTIB MOXHAa BHKOPHUCTO-
BYBAaTH TOJUIO MPH CTUCKY €KBIBaJCHTHOTO
T-momiOHOTO eleMeHTa Il MOJETIOBAHHS
PO3PaxXyHKOBOI HECY4Oi 3JaTHOCTI KOMOiHALIIH
HACTYITHUX OCHOBHHMX KOMIIOHCHTIB:

— CTaJIeBOT OIOPHOT TUIUTH, IO 3THHAETHLCS 1T
JE€I0 peaKTUBHOIO TUCKY HA (DYH/IaMEHT;

— OeToHy Ta/ab0 po3uMHY IPHU 3MUHAHHI.

(2) CymapHa po3paxyHKOBa JOBkKHHA leff Ta

CyMapHa  pO3paxyHKoBa  IMHPHHA  Deff
€KBIBaJIEHTHOI'O T-nmoxidbHoro eJIEMEHTA
IIOBUHHI OoyTu TaKAMH, a1 (o3} Horo

pPO3paxyHKOBa Hecy4a 3AaTHICTb Ha CTHCK
Oyna eKBIBAJIEHTHOIO PO3PaxXyHKOBIM Hecydiil
3JITaTHOCT1 OCHOBHOT'O KOMITIOHEHTa BY3J1a.

ITPUMITKA. Po3paxyHkoBa JOBXHHa Ta pO3paxyHKOBa
[IMPHHA €KBiBAJICHTHOTO T-TOIOHOTO €JIeMEeHTa € YMOBHUMH
JOBXHHAMH Ta MOXKYTh BIIPI3HATHUCS BiJl pealbHUX PO3MIpiB
OCHOBHOTO KOMIIOHEHTA BY3J1a.

(3) Po3paxyHKkOBY Hecydy 37aTHICTh Ha CTHCK
MMOJTHL T-nmoxioHOroO €KBIBaJIEHTHOTO
eneMeHTa Fc rd citify BU3HA4YaTH 3a (OPMYIIOIO:

Ferg = Tigbegl

C,Rd jd eff “eff 1

ne beff — pospaxynkosa mmpuna nojuni T-
nmoniOHoro ememeHta, auB. 6.2.5(5) Ta
6.2.5(6);

6.2.5 Equivalent T-stub in compression

(1) In steel — to-concrete joints, the flange of
an equivalent T-stub in compression may be
used to model the design resistances for the
combination of the following basic
components:

— the steel base plate in bending under the
bearing pressure on the foundation;

— the concrete and/or grout joint material in
bearing.

(2) The total effective length I+ and the total
effective width b of an equivalent T-stub

should be such that the design compression
resistance of the T-stub is equivalent to that
of the basic joint component it represents.

NOTE: The effective length and the effective width of an
equivalent T-stub are notional lengths and may differ to the
physical dimensions of the basic joint component it
represents.

(3) The design compression resistance of a T-
stub flange Fcry should be determined as

follows:
(6.4)

b is the effective width of the T-stub flange,
see 6.2.5(5) and 6.2.5(6)

103



left — po3paxyHKoBa MJOBXKHHA mojumi T-
noniOHoro ememeHta, auB. 6.2.5(5) Ta

6.2.5(6);

fig — po3paxyHKOBa MIIIHICTh Ha 3MHHAHHS
By3J1a, quB. 6.2.5(7).

(4) 3ycumnsa, mo mnepenarotbes T-momiOHUM
€IeMEHTOM, CJiJi TNpUUMaTH PIBHOMIPHO
pO3NONIICHUMH 1O €(QEeKTUBHINA TUIOINI, SIK
mokasaHo Ha pucyHkax 6.4 (a) ta (0). Ilpu
[bOMY THCK HE TIOBHHCH TIEPEBUIIYBATH
PO3paxyHKOBOT MII[HOCTI Ha 3MuHaHHA fjg, a
3HAYEHHS JIOJIATKOBOI IIMPUHK C HE MMOBUHHO
MIEPEBUIILYBATH

EN H b 1993-1-8:2011

I is the effective length of the T-stub flange,
see 6.2.5(5) and 6.2.5(6)

fig is the design bearing strength of the joint,

see 6.2.5(7)

(4) The forces transferred through a T-stub
should be assumed to spread uniformly as
shown in Figure 6.4(a) and (b). The pressure
on the resulting bearing area should not
exceed the design bearing strength f;q and the
additional bearing width, c, should not
exceed:

0,5
c=e:[ f,/3F vy (6.5)
ne t — ToBmmHA monuii T-moaiOHOTO where: t is the thickness of the T-stub flange;
CJIEMEHTA,
fy — mexa mauHHOCTI cTami  T-mogiOoHOTrO fy is the yield strength of the T-stub flange.
CJICMCHTA.

(5) Skmo mnpoekmis peadbHOI JIOBXKWUHHU
OCHOBHOTO KOMITOHEHTa, TPEICTaBICHOTO T-
MOMIOHMM  €JE€MEHTOM, MeEHIIe C, TO
PO3PaxXyHKOBY TIUIOINY CIiJ TMpUAMATH 3a
pucyHkoMm 6.4 (a).

(6) SIxmo mpoekIis pearbHOI JOBXKHUHHU
OCHOBHOTO KOMITOHEHTa, TPEICTaBICHOTO T-
MOJIOHUM €JIEMEHTOM, NEePEeBUIYye C Ha Oyib-
SKIH 31 CTOpPIH, TO YaCTUHOK J0JIaTKOBOL
MpoeKIii 3a MeXamMH IIUPUHH C  CIHiJ
HEXTYBAaTH, TUB. pUCYHOK 6.4 (0).

(7) Po3paxyHKOBY MIIHICTh Ha 3MHHaHHS
By3ia fjg ci BU3HavaTu 3a Gpopmyioro:

(5) Where the projection of the physical
length of the basic joint component
represented by the T-stub is less than c, the
effective area should be taken as indicated in
Figure 6.4(a)

(6) Where the projection of the physical
length of the basic joint component
represented by the T-stub exceeds ¢ on any
side, the part of the additional projection
beyond the width ¢ should be neglected, see
Figure 6.4(b).

(7) The design bearing strength of the joint fjq
should be determined from:

fjd ZBjFRdu /beffleff ) (6-6)

ne Bj — xoedilieHT, IO BpaxoBye MaTepial
] OIOPHOI IUTUTOI, 3HAYEHHS SKOTO
MOJKHA TIPUHHATH TaKuM, 10 JopiBHIOE 2/3 3a

YMOBH, IO XapaKTepUCTUYHA  MIIHICTh
Mmatepiasly  crTsbkku  He  MeHme 0,2
XapaKTePUCTUYHOT MIITHOCTI O0eToHy

¢byHnnamenTy, a ii ToBmuHa He Oinmbiie 0,2
HalMEHIIIO1 IIMPUHY CTAJIEBOI OITOPHOI IUIUTH.
VY Bumajakax, KOJM TOBIIMHA CTSHKKH O1JIbIIE
50 MM, XapakTEPUCTHUYHA MIIHICTh CTSIKKH
MOBUHHA, TPUWHAWMHI, BIANOBIAATH XapakTe-

where: B; is the foundation joint material
coefficient, which may be taken as 2/3
provided that the characteristic strength of the
grout is not less than 0,2 times the
characteristic  strength of the concrete
foundation and the thickness of the grout is
not greater than 0,2 times the smallest width
of the steel base plate. In cases where the
thickness of the grout is more than 50 mm, the
characteristic strength of the grout should be
at least the same as that of the concrete
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PUCTHUYHIN MIITHOCTI OETOHY QYHIAMEHTY;

Frau — po3paxyHKOBa 30Cepe/KeHa Ccuila
onopy, 1o BuU3HadaeTbcsi 3a EN 1992,
npuiivaroun A = bl

)

a

=¢ | ]il_

B

EN H b 1993-1-8:2011

foundation.

Frqu 1S the concentrated design resistance
force given in EN 1992, where Ac is to be
taken as (bl )

c||c
bt

2

Pucynoxk 6.4 Po3paxyHkoBa mioma eKBiBajeHTHOro T-mogioHoro eeMeHTa NpH CTHCKY:
a — KOpPOTKa npoekilisi; 6 — 10Bra npoexiis
Figure 6.4 Area of equivalent T-Stub in compression
(a) short projection; (b) large projection

(7) Po3paxyHKOBY MIIHICTh Ha 3MHHaHHS
By3ua fjg ci BU3Havatu 3a popmyioro:

(7) The design bearing strength of the joint fjq
should be determined from:

fjd ZBjFRdu /beffleff ) (6-6)

ne Bj — xoedillieHT, 10 BPaxoBye MaTepial
MiJ] OIOPHOI IUTUTOI, 3HAYEHHS SKOTO
MOYKHA MPUAHITH TaKUM, 10 A0piBHIOE 2/3 3a
YMOBH, 10 XapaKTepUCTUYHA  MIIHICTh
Matepiany cTshkku He MeHme 0,2 xapakte-
PUCTHYHOT MIIIHOCTI O€TOHY (hyHIAAaMEeHTy, a ii
ToBIIMHA HE Oinbire 0,2 HaWMEHIIOl IUPUHU
CTaJIeBOI OMOPHOI TUIMTH. Y BUIIAJKaX, KOJIU
TOBIIMHA CTSDKKM Oimbme 50 MM, Xapak-
TEPUCTUYHA  MIIHICTh CTSDKKM  TIOBUHHA,
MpPUHANMHI, BIJMOBIIATH XapaKTePUCTHUHIN
MILHOCT1 O€TOHY QyHIaMEHTY;

Frau — po3paxyHKOBa 30cCepelKeHa Ccuila
omnopy, o Bu3HauaeTbcsa 3a EN 1992,
npuitmatoun A = bql

6.2.6 Po3paxynkoBa Hecy4ya 3IaTHICTh
OCHOBHMX KOMIIOHEHTIB

where: f; is the foundation joint material
coefficient, which may be taken as 2/3
provided that the characteristic strength of the
grout is not less than 0,2 times the
characteristic  strength of the concrete
foundation and the thickness of the grout is
not greater than 0,2 times the smallest width
of the steel base plate. In cases where the
thickness of the grout is more than 50 mm, the
characteristic strength of the grout should be
at least the same as that of the concrete
foundation.

Frqu 1S the concentrated design resistance
force given in EN 1992, where Ac is to be
taken as (b l.)

6.2.6 Design Resistance of  basic

components
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6.2.6.1 [inanka cmiHKu KOAOHU, WO NpaAYroe
Ha 3¢)8

(1) Meroau po3paxyHKY, HaBEICHI B
6.2.6.1(2) — 6.2.6.1(14), MOXyTh 3aCTOCOBY-
BATUCs SKIIO THYYKICTh CTIHKH 3aJ0BOJIbHSE
ymoBy d/t, <69¢.

(2) s ogHOCTOPOHHBOIO abo IBOCTO-
POHHBOTO  CHOJYYEHHS OaJOK  OJHAKOBOI
BHUCOTH PO3pPaxXyHKOBY HeCydy 3IaTHICTh Ha
3CYB Y IUIACTUYHIN cTafil VwpRd HEMiACHICHOT
pedpaMu JKOPCTKOCTI CTIHKH KOJIOHH TIPH il
PO3paxyHKOBOI MONEPeUHoi Ciil Vwp gd, JAHB.
5.3(3), ciix BU3HA4YaTH 3a HOPMYJIOL0:

EN H b 1993-1-8:2011

6.2.6.1 Column web panel in shear

(1) The design methods given in
6.2.6.1(2) to 6.2.6.1(14) are valid provided
the column web slenderness satisfies the
condition d/t, <69e.

2 For a single-sided joint, or for a
double-sided joint in which the beam depths
are similar, the design plastic shear
resistance Vwprd Of an unstiffened column
web panel, subject to a design shear force
Vup,ed, see 5.3(3), should be obtained using:

0,9f, . A
Viprs =2 (6.7)
P \/gYMo
ne Aw — Iuom@a 3CyBY KOJIOHH, JIHB. where: Ay is the shear area of the column,

EN 1993-1-1.

(3) Po3paxyHkoBa Hecyda 3/aTHICTh Ha 3CYyB
MOke OyTH MiJBHUIIEHA MIJACUICHHSIM CTIHKU
pebpamu  KOpCTKOCTI ab0 HakIagKaMd Ha
CTIHKY.

(4) TIlpm wHagBHOCTI moOIepeYHUX pedep
KOPCTKOCTI SIK y CTHUCHYTIM, Tak 1 B
PO3TSATHEHIM 30HaX CTIHKH PO3PaxXyHKOBY
HeCy4y 3/1aTHICTh Ha 3CYB y IUIACTUYHIN cTajii
IOUISHKA ~ CTIHKM  KOJOHHU  VwpRrd MOXHa
MIJIBUINATA Ha 3HA4eHHS VwpaddRd, IO
BH3HAYa€eThCs 3a (popMyIoro:

see EN 1993-1-1

(3) The design shear resistance may be
increased by the use of stiffeners or
supplementary web plates.

(4) Where transverse web stiffeners are used
in both the compression zone and the
tension zone, the design plastic shear
resistance of the column web panel Vuprd
may be increased by Vwp add,rd, given by:

4M 2M +2M
Viup,add Rd :$, ane (bat) Vap.add.ra S pIch'Rdd PRl (6.8)
S S
ne Os — Bigctanp MK ocsamMu  pebep where: ds is the distance between the
KOPCTKOCTI,; centrelines of the stiffeners;
MpifcRd — pO3paxyHKOBa Hecyda 37aTHICTh Moifcrd IS the design plastic  moment

TIOJTHIII KOJIOHU Ha 3TUH Yy IJIACTUYHIN CTafIll;

MpistRd — pO3paxyHKOBa Hecydya 30aTHICTb
pebpa JKOPCTKOCTI Ha 3TWH Yy IUIACTUYHIN
cramii.

[MPUMITKA. VY 3BapHUX BY3/IOBUX 3’ €IHAHHAX KPOMKY

MOTIepEYHNX pedep >KOPCTKOCTI CIlifi BUPIBHIOBATH 3
KPOMKOIO BiATIOBiAHOT MOJHUII OaJIKH.

(5) Tlpm HasBHOCTI [iaroHaJIBHUX pebep
KOPCTKOCTI pO3paxyHKOBY HECydy 3AaTHICTh
Ha 3CyB Yy IUIACTUYHIN CTafll CTIHKH KOJIOHU

resistance of a column flange

Mpistrd 1S the design plastic moment
resistance of a stiffener

NOTE: In welded joints, the transverse stiffeners
should be aligned with the corresponding beam
flange.

(5) When diagonal web stiffeners are used
the design plastic shear resistance of a
column web should be determined according
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ciin Bu3gadatd 3a EN 1993-1-1.

[NPUMITKA. Ilpu nBocTopoHHi# KOHQIrypamii cooixydyeHHs
0ankyu 3 KOJOHOI Oe3 JiaroHampHHUX pedep >KOPCTKOCTI Ha
CTIHLI KOJIOHH TPHITYCKAEThCSA, W0 OOHMIBI Oanku MaroTh
OJTHAKOBY BHCOTY.

(6) Skmo  cTiHKa  KOJIOHHM — TiJCHJICHA
HaKJIaJIKaMH, JUB. PUCYHOK 6.5, TO IuIOIIA
3cyBy Avc Moke Oytu 306imbmicHa Ha Ds twe.
Sxmo Hamami BCTAaHOBIOETHCS JIOAATKOBA
HaKJIaJIKa Ha MMPOTHJIC)KHIA CTOPOHI CTIHKH, TO
TUTOIILY 3CYBY 30LIbIIyBAaTH HE CIiJI.

(7) BcraHOBNICHHS HAKJIaIOK HA CTIHKY MOKHA
TAaKO’)X BUKOPUCTOBYBATH ISl 30UTBIICHHS
MOBOPOTHOI  JKOPCTKOCTI BYy3Ja BHACIiJIOK
30UJIBIICHHST JKOPCTKOCTI CTIHKM KOJIOHH Ha
3CyB, CTUCK a00 po3Tsr, 1uB. 6.3.2(1).

(8) Mapka crayii HaKJIQJKUd CTiHKH ITOBUHHA
OyTH TaKoIO X, SIK 1 JJ1 KOJIOHHU.

(9) lupuHa HaKIAAKK Ha CTIHKH Dy MOBHHHA
OyTH, NOpUHAWMHI, TaKOK0, M0 JOPIBHIOE
BiJICTaHiI MIX pajliycaMH CIOJyYEHHS IOJKH
31 CTIHKOKO MDK 3BapHUMH IIIBaMU (IUB.
PHUCYHOK 6.5).

(10) Homxwuna |s HakmagKud CTIHKKA MMOBHHHA
OyTH, UpHUHAWMHI, TaKOK0, M0 JOPIBHIOE
PO3PAaxXyHKOBIM IIUPHUHI CTIHKUA TPU PO3TATY
Ta CTUCKY, JIUB. PUCYHOK 6.5.

(11) ToBuMHA Haknaaku t; MOBUHHA OyTH HE
MEHIIIE TOBIIMHU CTIHKH KOJOHH 1

(12) 3BapHi mBU MiX HAKIAJKOW CTIHKH Ta
npogiseM MOBUHHI OYTH pO3paxoBaHi Ha [0
PO3paxyHKOBHX 3yCHIIb.

(13) Hlupuna Hakmaaku CTiHKH Ds moBuHHA
Oyt meHie Hix 40¢ t.

(14) 3BaproBaHHs TepePUBUACTUMH 3BAPHUMH
IIBaMH  JIOIYCKA€ThCS TPH  EKCIUTyaTarlil
KOHCTPYKIIii y HEarpeCUBHOMY CEpPEIOBHIIII.

EN H b 1993-1-8:2011
to EN 1993-1-1.

NOTE: In double-sided beam-to-column joint configurations
without diagonal stiffeners on the column webs, the two
beams are assumed to have similar depths.

(6) Where a column web is reinforced by
adding a supplementary web plate, see Figure
6.5, the shear area A, may be increased by b,
ty. If a further supplementary web plate is
added on the other side of the web, no further
increase of the shear area should be made.

(7) Supplementary web plates may also be
used to increase the rotational stiffness of a
joint by increasing the stiffness of the column
web in shear, compression or tension, see
6.3.2(1).

(8) The steel grade of the supplementary web
plate should be equal to that of the column.

(9) The width by should be such that the

supplementary web plate extends at least to
the toe of the root radius or of the weld.

(10) The length Is should be such that the
supplementary web plate extends throughout
the effective width of the web in tension and
compression, see Figure 6.5.

(11) The thickness t; of the supplementary

web plate should be not less than the column
web thickness t,.

(12) The welds between the supplementary
web plate and profile should be designed to
resist the applied design forces.

(13) The width by of a supplementary web
plate should be less than 40g t..

(14) Discontinuous welds may be used in non
corrosive environments.
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I[MPUMITKA. Cuin BpaxoByBaTH 3BapIOBaHICTh Y 30HI 3a0KpYyTJICHHS.
NOTE: Weldability at the corner should be taken into account.

Pucynoxk 6.5

Ipuxnagu po3TamyBaHHSA HAK/JIAJ0K CTIHKM:

a — BUIJIA/1 300Ky; 0 — MPUKJIAAU NONepeYHHuX NnepepisiB i3 M0310BKHIMU 3BAPHUMHU IIBAMU

Figure

6.5 Examples of supplementary web plates:

a) layout b) examples of cross-section with longitudinal welds

6.2.6.2 Cminka KOIOHU Npu NONEPEUHOMY
CMUCKy

(1) PozpaxyHkoBy  Hecydyy  3JaTHICTh
HeMiIcuIeHoi pedpaMu KOPCTKOCTI CTIHKH
KOJIOHM Ha [0 TOIEPEYHOr0 CTUCKY CIij
BH3HaYaTu 3a GopMyIolo:

F _ (Dkwcbeff ,c,wctwc fy,wc

c,wc,Rd T , aJIC
Tmo

Ie ® — 3HIWKYBAIBHUN KOEPIIIEHT, IO

BpaxOBy€  MOXJMBUWA  BIUIMB  JOTHYHHUX

HampyXeHb Y CTIHI KOJIOHH 1 MpUIMa€eThCS 3a
TabnmIer 6.3;
Deffcwe — PO3paxyHKOBa INUPUHA  CTIHKH
KOJIOHM TIpU TOMEPEYHOMY CTHCKY, IO
MIPUHAMAETHCA:

y 3BapHOMY 3’ €THaHHI1

Bett c.we :tﬂ)+2-«/§ab+5-tfC +5,

TYT &c, I'c Ta @p — IUB. PUCYHOK 6.6;

6.2.6.2 Column web in transverse compression

(1) The design resistance of an unstiffened
column  web  subject to  transverse
compression should be determined from:

F (Dkwcpbeff ,c,wctwc fy,wc (69)

c,we,Rd — !

Ym1

where: ® is a reduction factor to allow for
the possible effects of interaction with shear
in the column web panel according to Table
6.3;

beticwe IS the effective width of column web
in compression:

for a welded connection:
(6.10)

ac, rc and ap are as indicated in Figure 6.6;
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y 601TOBOMY 3’€THAHHI 3 OTIOPHUM (hJIaHIIEM

b,

eff ,c,wc
TYyT Sp — JOBXKHMHA, OTPHUMAaHA PO3PI30M IIiJl
KyToM 45° TOBIIMHHM OMOpHOTO (uiaHis (1o
NPUUMAETHCS PIBHOIO, PUHANMHI, tp, a SKIIO
JOBKMHA BHCTYyNy (uiaHUs 3a MOJHIIO
JOCTaTHs, TO J10 2tp);

EN H b 1993-1-8:2011

for bolted end-plate connection:

=tfb+2.\/§ap+5-tfc+s+sp, (6.11)

Sp Is the length obtained by dispersion at 45°
through the end-plate (at least t, and,
provided that the length of end-plate below
the flange is sufficient, up to 2tp);

y OonaToBOMYy 3’€IHAHHI 3  TIOSCHUMH for bolted connection with angle flange
KYTUKOBHMM HAKJIAAKaAMH cleats:

Bt owe =28, +0,6r, +5-1, +5, (6.12)
TYT S=I — 118 KOJOH i3 IIPOKaTHOIO for arolled I or H section column: s=r,

JIBOTABPA;
S =+/2a, — 1J1s KOJIOH 31 3BapHOI0 JIBOTaBpa;

p — 3HIKYBAJILHUI KOGQIIIEHT, IO BPAXOBYE
BTpAaTy MICIEBOI CTIMKOCTI (hIaHIIs:

npu (for) A, <0,72 p=1,0;

npu (for) Xp >0,72 p:Xp —0,2/7_»?3,

TYT Xp — FHYYKICTb (IaHIIs

%, =0,932

d,=h,—2-t,+r — 114 KOJOH i3 IpoOKar-
HOTO JIBOTABPA;

dWC:hC—Z-tfc+x/§aC — i KONOH  3i

3BapHOT0 ,I[BOTaBpa;

Kee — 3HIDKYBaNbHHUH  KOG(QIilli€HT, 110
npuiimaeTbes 3a 6.2.6.2(2).

for a welded I or H section column: s =+/2a_

p is the reduction factor for plate buckling:

(6.13a) (6.13a)

(6.136) (6.13b)

A, is the plate slenderness

d f
eff ,c,wc™~ we " y,wc
_— 6.138) (6.13c
o (6.138) (6.13¢)
for a rolled | or H section column:
d,.=h—2-t, +r,

for a welded | or H section column:
d, =h —2-t_+2a,

k. IS a reduction factor and is given in
6.2.6.2(2).

Tabmuus 6.3  3umkyBaabHUil KoedilicHT ®, 10 BPAXOBY€ IOTHYHI HANPY/KEHHS
Table 6.3 Reduction factor @ for interaction with shear

KoedinienT tpanchopmanii B 3HMKYBaNBHUHN KOS(ILIEHT ©
Transformation parameter 8 Reduction factor
0<p<05 w=1
0,5<p<1 o=w+2-1--1-o,
p=1 W=
1<p<?2 o=0+p-10 -0
p=2 o = ®,
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3akinuenns Tadauumi 6.3
End table 6.3

KoedimienT Tpancopmaii 3
Transformation parameter

3HMKYBaJIbHUI KOEDILIEHT ®
Reduction factor

1
), =
1 \/1+ 1’ 3 beff ,c,wctwc / A/cz

1
), =
i \/1+ 5’ 2- beff ,c,wctwc / A\/cz

Ayc — TTOIIA 3CYBY KOJIOHH, AHB. 6.2.6.1;

Avc is the shear area of the column, see 6.2.6.1;
S — xoedinient Tpanchopmanii, qus. 5.3(7).

S is the transformation parameter, see 5.3(7).

(2) SIxuro MaKCUMaJIbHE O300BXKHE
CTUCKAJIbHE HAIPYKEHHSI GcomEd BiA J1i Ha
KOJIOHY OCBOBOI CWJIM Ta 3THHAJIBHOIO
MoMmeHTy nepeBuiirye 0,7fywe y cTiHIi (B MicIti
NPUMUKAaHHS 10 3a0KPYIJICHHS TMONUIN 31
CTIHKOIO B TMPOKATHHX Mpodiasx ado 110
3BapHOTO IIBa y 3BapHUX MPOQIILX), TO HOro
BIUIMB Ha PO3PaXyHKOBY HECY4y 3JIaTHICTh
CTIHKA  KOJIOHM Ha  CTHUCKAHHA  CIIiJ
BpPaxOBYBaTH MHOXKEHHSIM BETHYUHH FcweRd,
orpumaHoi 3a  dopmynor  (6.9), Ha
3HWKYBJIbHUAN KOCOIieHT Kuc:

— KO Gy g

— SKIIO Gy eq > 0,7 f

MPUMITKA. Sk npaBuio, 3HIKYBaJIbHHN KOSQIIi€EHT
Kwe ipuitMaeThest TakuM, 110 gopiHioe 1,0, Tomy Hemae
HEOOXITHOCTI y 3HIDKEHHI Hecy4yoi 3JaTHOCTi. Sk
HACJIJIOK, Y TOIEepeHIX POo3paxyHKax, KOJIU HEBiZoMe
TIO3/IOBXKHE HAINpPY)XEHHS, HOTO MOXXHA OIYCTHTH Ta
BpaxyBaTH Ti3HiIIe.

3BapHe 3’ €IHAHHS
onopHoro ¢guaHus

,<0,7f

y,we »

0 kK,. =1,7-0

y,we ?

3’enHaHHA 32 JOMOMOI0I0

Welded joint Joint with end-plate
a)
tim
4 —_—
3 ar % [T 4 R
N @ N
»

(2) Where the maximum longitudinal
compressive stress ccomed due to axial force
and bending moment in the column exceeds
0,7fywc in the web (adjacent to the root radius
for a rolled section or the toe of the weld for
a welded section), its effect on the design
resistance  of the column web in
compression should be allowed for by
multiplying the value of Fcwcrd, given by
expression (6.9) by a reduction factor ke as
follows:

To K, =1; (6.14)

/I f

com,Ed y,we *

NOTE: Generally the reduction factor k,, is 1,0 and
no reduction is necessary. It can therefore be omitted
in preliminary calculations when the longitudinal
stress is unknown and checked later.

3’eaHaHHS 32 JOIIOMOI 010
MOSICHUX KYTHKOBHX HAKJIAOK
Joint with angle flange cleats
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Pucynoxk 6.6 [lo po3paxyHKy Ha monepe4HHii CTHCK HeNiACHJIEHOi CTIHKH KOJIOHH:
a — BUIJIA] 300KY; 6 — KOJIOHA 3 MPOKATHOTr0 Npoditio; B — 3BapHa KOJIOHA

Figure 6.6 Transverse compression on an unstiffened column
a) Elevation b) Rolled column c) Welded column

(3)  Brpari GopMu CTIHKOCTI CTUCHYTOI Y
MOMEPEYHOMY  HANpsIMKYy  HEIiJICHICHOT
pebpamMu  KOPCTKOCTI CTIHKA KOJIOHH 31
3CyBOM TMOSCiB  (AMB. pHCYHOK 6.7), sK
NPaBUIIO, CIIiJI 3a100iraTi KOHCTPYKTUBHUMH
MipaMu.

(3) The ‘column-sway’ buckling mode of an
unstiffened column web in compression
illustrated in Figure 6.7 should normally be
prevented by constructional restraints.

Pucynoxk 6.7 Brpara ¢gopmu cTiiiKOCTi HemiCHJIEHOT CTIHKH KOJIOHH 3i 3CyBOM MOsICIiB
Figure 6.7 Column-sway’ buckling mode of an unstiffened web

(4) Hecyuy 3maTHICTh CTIHKM KOJOHH IIpH
MOTIEPEYHOMY CTHUCKY MOKHA MIiJIBUIIUTU 32
JIOTIOMOT'O0 pedep JKOPCTKOCTI a00 HAKJIAIKH.

(5) nst 30i7bIICHHST PO3PAaXyYHKOBOI HECydoi
3[IATHOCTI CTiIHKM KOJIOHH TPH CTUCKY MOXYTb
3aCTOCOBYBATHCS TOMEpedHi abo aiaroHaabHI
(cymicHo a0o 3aMicTh TMONEPEYHHX) pedpa
KOPCTKOCTI.

(4) Stiffeners or supplementary web plates
may be used to increase the design resistance
of a column web in transverse compression

(5) Transverse stiffeners or appropriate
arrangements of diagonal stiffeners may be
used (in association with or as an alternative
to transverse stiffeners) in order to increase
the design resistance of the column web in
compression.
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[MPUMITKA. VY 3BapHuX 3’€IHAHHAX MOMEpeUHi pedpa
KOPCTKOCTI ~ CJIl BUDIBHIOBAaTH 3  BIAINOBIAHOIO
KPOMKOIO TMONUIll Oaiku. Y OONTOBUX 3’€THAHHAX
mornepeyHi pedpa KOPCTKOCTI y CTHCHYTIA 30HI CIIiJ
BCTaHOBJIIOBATH 10 LEHTPY CTUCKY, MOJOXEHHS SKOTO
MOKa3aHo Ha PUCYHKY 6.15.

(6) SIkmo HemizcuiaeHa peOpaMH KOPCTKOCTI
CTIHKa KOJIOHU IMiJICUIIFOEThCS HAKJIATKaMU Y
BiAmoBimHOCTI 3 6.2.6.1, TO pO3paxyHKOBY
TOBIIMHY CTIHKM MOXXHAa HPUUAHATH PIBHOIO
1,5twc — ipu BCTAaHOBJICHH] O/THIE€T HAKJIAAKHU Ta
2,0tyc — mMpU BCTAHOBJICHHI HAKIJIAJOK 13 JBOX
cropin. Ilpu oOYHKCIEHHI 3HMKYBaJIHLHOTO
Koe(illieHTa, 0 BPaXxOBYE MOXKJIMBUI BILIUB
JOTUYHUX HANPYXKEHb Yy CTiHII KOJOHH,
wioma 3cyBy Ay CTIHKH MoOxe Oytu
301IbIIIEHA TLIBKHU y MEXKax, 110
JIOITYCKaOThCA npu BU3HAYCHH] il
PO3paxyHKOBOI HeCcydoi 3/JaTHOCTI Ha 3CYB,
nuB. 6.2.6.1(6).

6.2.6.3 Cminka KONIOHU NpU NONEPeUHOMY
poszmsey

(1)  PospaxyHkoBy  Hecydyy  3[aTHICTb
HeTIJICUJIEHOT pedpaMHu KOPCTKOCTI CTIHKH
KOJIOHH, IO MiAJAETECA  MOMEPEUHOMY
pO3TATY, CITijJi BU3HAYATH 32 (OPMYJIOHO:

€ ® — 3HIKYBaJIbHUI KoeQilieHT, 10
BpPaxoOBYy€ BIUIMB JOTHYHUX HAIMpPYXEHb Yy
CTiHIII KOJIOHH.

(2) VY 3BapHOMYy 3’€IHAHHI PO3PaXyHKOBY
MIUPUHY Defftwe PO3TATHYTOI CTIHKM KOJIOHH
CJIiJT BU3HAYATH 32 POPMYIIOI0:
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NOTE: In welded joints, the transverse stiffeners
should be aligned with the corresponding beam
flange. In bolted joints, the stiffener in the
compression zone should be aligned with the centre
of compression as defined Figure 6.15.

(6) Where an unstiffened column web is
reinforced by adding a supplementary web
plate conforming with 6.2.6.1, the effective
thickness of the web may be taken as 1,5 t,,
if one supplementary web plate is added, or
2,0twc if supplementary web plates are added
to both sides of the web. In calculating the
reduction factor w for the possible effects of
shear stress, the shear area A, of the web
may be increased only to the extent permitted
when determining its design shear resistance,
see 6.2.6.1(6).

6.2.6.3 Column web in transverse tension

(1) The design resistance of an
unstiffened column web subject to transverse
tension should be determined from:

t,f

_ D0t tucwe Tyawe (6.15)
Tmo

where: o is a reduction factor to allow for the
interaction with shear in the column web
panel.

(2) For a welded connection, the
effective width betrtwe Of a column web in
tension should be obtained using:

Bt 1 e :tfb+2“\/§ab+5.tfc+sa (6.16)

ae S= rc — JAJd KOJIOH 3 IIPpOKATHOI'O

JIBOTaBpa;
S= \/iac — JUTsI KOJIOH 31 3BapHOTO JBOTAaBPA;

TYT @.Ta I, I0Ka3aHi Ha pUCYHKY 6.8;
a» TIOKa3aHo Ha PUCYHKY 6.6.

(3) V OonroBux 3’€AHAHHSAX 3HAYCHHS
PO3paxXyHKOBOT HIMPUHH Defftwe pO3TATHYTOT
CTIHKM KOJIOHHM CJiJ] TpUHAMATH TaKuM, IO

where: for a rolled | or H section column:
s=r,

for a welded | or H section column: s = \/faC

where: a. and r. are as indicated in Figure 6.8
av is as indicated in Figure 6.6.

(3) For a bolted connection, the effective
width b, OF column web in tension should
be taken as equal to the effective length of
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JOPIBHIOE pO3paxyHKOBIH JIOBXKUH1
eKkBiBaJIeHTHOro T-11oaiOHOrO ejIeMeHnTa, 1o €
MOJIMIICIO KOJIOHHU, TUB. 6.2.6.4.

(4) 3BumkyBanbHHMI Koe(DiieHT ©, IO
BpaxOBY€  MOXIWBHNA  BIUIUB  JOTUYHHX
HaIpy>KeHb y CTIHIII KOJIOHH, CJIiJI BU3HAYATH
3a Tabnuuero 6.3, BUKOPUCTOBYIOUYM 3HAUEHHS
Defrtwe, OTpuMaHi BiamosiaHo 3 6.2.6.3(2) abo

6.2.6.3(3).

(5) dns 30umblIeHHS PO3paxyHKOBOI HECydoi
3MATHOCTI  CTIHKM  KOJIOHM Ha  PO3TAT
BCTAHOBIIIOIOTH  pedpa  XKOpCTKocTi  abo
HAKJIQJKU Ha CTIHKY.

(6) Jns 30imbIIeHHST pO3PaxyHKOBOI HECY4ol
3IATHOCTI CTIHKM KOJIOHH Ha CTHUCK MOXYTb
3aCTOCOBYBATHUCS MIOTIePEYHI Ta/abo
BIJINMOB1/IHI JliaroHaIbHI pedpa )KOPCTKOCTI.

I[TPUMITKA. V 3BapHHUX 3’€qHaHHSIX Kpai MONepedyHux
pedep KOPCTKOCTI 3a3BUYail BUPIBHIOIOTHCS 3 KPOMKOIO
BIJINIOBITHOT TOJIHITI OATKH.

(7) 3BapHi 1mBH, O MPUKPIIUIIOIOTH
JiaroHaJIbHI pedpa IKOPCTKOCTI JIO TOJHII
KOJOHH, TOBUHHI  OyTH  CYLUIbHHUMH,
TEePMETUYHIMH Ta MAaTH 3arajbHy TOBIIUHY
1IBa, PIBHY TOBIIMHI pedpa >KOpCTKOCTI.

(8) Skmo nHemincuieHa peOpamu KOPCTKOCTI
CTIHKa KOJIOHU MiJCUIIOETbCA HAKJIaJKaMu Y
BiAmoBigHOCTI 3 6.2.6.1, TO pO3paxyHKOBa
Hecy4ya 3JaTHICTh Ha PO3TAT 3aJEKUTh BiJ
TOBIIMHU TIO3/IOBXKHIX 3BapHUX IMIBIB, IO
MPUETHYIOTh IIi HakIaJKu. Po3paxyHKOBY
TOBIIMHY CTIHKH lweff BU3HAYAIOTh HACTYIIHUM
YHHOM:

— SKIIO TO3/0BXHI IIBH € CTUKOBHMH
3BApHUMHU 1BaMHW 3 T[IOBHHM IIPOBapOM
TOBLIMHOIO a >t , TO

IIpY BCTAHOBJICHHI OJIHI€1 HAKJIAJIKU HA CTIHKY
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equivalent T-stub representing the column
flange, see 6.2.6.4.

(4) The reduction factor o to allow for the
possible effects of shear in the column web
panel should be determined from Table 6.3,
using the value of by, given in 6.2.6.3(2)

or 6.2.6.3(3) as appropriate.

(5) Stiffeners or supplementary web plates
may be used to increase the design tension
resistance of a column web.

(6) Transverse stiffeners and/or appropriate
arrangements of diagonal stiffeners may be
used to increase the design resistance of the
column web in tension.

NOTE: In welded joints, the transverse stiffeners are
normally aligned with the corresponding beam
flange.

(7) The welds connecting diagonal stiffeners
to the column flange should be fill-in welds
with a sealing run providing a combined
throat thickness equal to the thickness of the
stiffeners.

(8) Where an unstiffened column web is
reinforced by adding supplementary web
plates conforming with 6.2.6.1, the design
tension resistance depends on the throat
thickness of the longitudinal welds connecting
the supplementary web plates. The effective
thickness of the web tweff Should be taken as
follows:

when the longitudinal welds are full
penetration butt welds with a throat thickness
a>t, then:

for one supplementary web plate:

t, e =L5t,., (6.17)

IpY BCTAHOBJIEHHI JIBOX HAKJIAJOK IO 000X
CTOPOHAX CTIHKHU

for supplementary web plates both sides:

tyur = 2,0,c; (6.18)
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— SIKIIO TIO3/IOBXHI IIBU € KYTOBHMH 3Bap-
HMMH LIBaMM 3aBTOBIIKK a >t/ N2, To Ak

IIPY OfHIH, TaK 1 MPU ABOX HAKJIAJIKAX CTIHKH:

it crtanei mapok S235, S275 ta S355

w,eff
st craneid mapok S420 ta S460

tw,eff
(9) IIpm  oOuwcrneHHI  3HIKYBAIBHOTO
koedimienTa ®, [0 BPaxOBYE  BIUIMB
JOTUYHUX HANpYyXEeHb Yy CTiHII KOJOHH,
wioma 3cyBy Ay CTIHKH, MiJCHICHOI
HaKJIaJKaMHi, MO>Ke OyTH 301/IbIIIeHa TUIBKU B
MeXaX, YCTAHOBJICHUX TpU BHU3HAYEHHI ii
Hecy4oi 3/1aTHOCTI Ha 3CyB, AuB. 6.2.6.1(6).

6.2.6.4 Ilonuys KonoHu npu nonepeuHomy
32UHI

6.2.6.4.1 Heniokpinnena nonuys KolioHu npu
bormoeomy 3’ €OHaHHI

(1) Po3paxyHkoBy Hecydy 3[aTHICTb Ta THII
BIJIMOBH HEIIJIKPIIUICHOI MOJUIl KOJIOHU TpHU
MOTIEPEYHOMY 3THHI CYMICHO 3 0onTaMu, 1o ii
MIPUETHYIOTh, Ta MPAMIOIOTh HA PO3TAT, CIiJI
BU3HAUaTH TaK camo, SK 1 Ui TOJHII
eKBiBaJIeHTHOTO T-1mmomiOHOro enemMeHTa, AUB.
6.2.4:

— JUI KO’KHOTO OKPEMOT0, 130JIbOBAHOTO Psy
00JITIB, 1110 MPAIIOTh Ha PO3TSIT;

— JUId KOXKHOI Tpynu psAaiB OOJNTIB, IO
MIPaLIOTh HA PO3TSIT.

(2) 3HayeHHs €, Ta M B 6.2.4 ciijx BU3HAYaTH
3a PUCYHKOM 6.8.

(3) PospaxyHkoBy nOBXMHY monumi -
MOMIOHOTO E€KBIBAJIEHTHOTO eNeMeHTa s
OKpEeMHUX psIiB OOJITIB, IO PO3TIIAIAIOTHCS
130JIbOBaHO BiJA I1HIIUX PAiB, Ta JUIS TPyl
psAIiB OOJITIB CIIiJl BU3HAYATH Y BIATOBIAHOCTI
3 6.2.4.2, BUKOPHUCTOBYIOUN 3HAYEHHS, HaBe-
JIeH1 JUTsl KOSKHOTO psiy 00TiB y Tabnuii 6.4.

=14t,.,

=1,3t,, .
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when the longitudinal welds are fillet welds
with a throat thickness aZtS/\/E one or two
supplementary web plates:

for steel grades S 235, S 275 or S 355:
(6.19a) (6.19a)

for steel grades S 420 or S 460
(6.196) (6.19b)

(9) In calculating the reduction factor o for
the possible effects of shear stress, the shear
area Awc of a column web reinforced by
adding supplementary web plates may be
increased only to the extent permitted when
determining its design shear resistance, see
6.2.6.1(6).

6.2.6.4 Column flange in tranverse bending

6.2.6.4.1 Unstiffened column flange, bolted
connection

(1) The design resistance and failure mode of
an unstiffened column flange in tranverse
bending, together with the associated bolts in
tension, should be taken as similar to those
of an equivalent T-stub flange, see 6.2.4, for
both:

—each individual bolt-row required to resist
tension;

—each group of bolt-rows required to resist
tension.

(2) The dimensions e, and m for use in 6.2.4
should be determined from Figure 6.8.

(3) The effective length of equivalent T-stub
flange should be determined for the
individual bolt-rows and the bolt-group in
accordance with 6.2.4.2 from the values
given for each bolt-row in Table 6.4.
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Pucynoxk 6.8

Figure 6.8
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BusnaveHHs €, €min, I'c Ta M:

a — 3papHHuii onopHuii uiaHenb, By:KYHH HiK MOJTHLS KOJIOHH;
0 — 3BapHuii onopHMii QIaHenb, INMPIINI HiZK MOJIHIS KOJIOHH;
B — MOSICHI KYyTUKOBI HAKJIAAKH

Definitions of e, en, o @and m

a) Welded end-plate narrower than column flange.
b) Welded end-plate wider than column flange.

c) Angle flange cleats.

115



EN H b 1993-1-8:2011

Tadanua 6.4 EdexTnBHi 10BKHHN MiAKPiNIeHoi MOJHIi KOJOHA
Table 6.4 Effective lengths for an unstiffened column flange
Psin OonTiB, MO PO3MIAAAIOTHCS Psin GonTiB, IO PO3MIISIAIOTECSA SIK YACTHHA
130JIbOBAHO BiJ IHIIKX psAIiB OONTIB TPYIH PsIIiB OONTIB
PosTauryBaHHs Bolt-row considered individually Bolt-row considered as part of a group of
psizty Gouris bolt-rows
Bolt-row Kounose Hexonose Kounose Hexonose
Locat i on po3TanryBaHHA, po3TanryBaHHs, po3TanryBaHHs, po3TanryBaHHA,
Circular patterns Non-circular Circular patterns Non-circular patterns
Ieﬁ,cp patterns Ieff,nc Ieﬁ,cp Ieff,nc
Cepenniii psin 2Tm 4m+1,25e 2p p
0onTiB
Inner bolt-row
Kpaitniii psin Memiue 3: Memue 3: Memiue 3: Mewniue 3:
6onTiB The smaller of: The smaller of: The smaller of: The smaller of:
End bolt-row 21tm 4m+1,25e Tm+p 2m+0,625e +0,5p
Tim + 2e, 2m+0,625¢e + ¢, 2e,+p e +0,5p
Tun1 Ief‘f 1 = Ief‘f ,nc> aje Ief‘f 1 < I zIef‘f 1 = z:Ief'f ,nc ? aje z:Ief'f 1 < ZIef‘f .cp
Mode 1
Tun 2 Ieff 2= Ieff ,nc ZIeff 2= ZIeff ,nc
Mode 2:

6.2.6.4.2 Iliokpinnena noauys KoJIOHU Npu
bonrmoeomy 3°€OHanHi 3 ONOpHUM praHyem
ab0 NosACHOW HAKIAAOKOIO

(1) Jnst migBUIIEHHS] PO3paxyHKOBOI Hecydoi
3ATHOCTI TIOJHMIII KOJOHH Ha 3TMH MOXYTb
3aCTOCOBYBATHUCS HoTepeyHi Ta/abo
JllarOHaJIbHI pedpa KOPCTKOCTI.

(2) Po3paxyHKOBY Hecydy 3JaTHICTb Ta THII
BIIMOBH MiJKpiIUIeHOI pedpamMu KOPCTKOCTI
MOJIULI KOJOHM TpU TONEPEYHOMY 3THHI
CYMICHO 3 6oiTamu, 10 i MPUKPIIUTIOIOTH Ta
MPALIOIOTh Ha PO3TAT, CIiJl BU3HAYATH TaK
camMo, SIK 1 JJIA TOJMII €KBiBaJeHTHOro T-
MmoAi0HOTO eneMenTa, 1uB. 6.2.4:

— JUI KO’KHOT'O OKPEMOT0, 130JIbOBAHOTO Psy
00JITIB, 110 MPAIIOIOTh HA PO3TAT;

— JUIS KOXHOI Tpynu psaaiB OONTIB, IO
IIPALOIOTh Ha PO3TAT.

(3) I'pynu psmiB 60ATiB, PO3TAIIOBAaHUX IO
o0MJIBI CTOPOHM BiJl pedpa »KOPCTKOCTI, CIIiJT
MOJICTIIOBATH Y BUTISAAI OKPEMHX IOJIUIb
€KBIBAJICHTHHX T-NOMIOHUX €JIEMEHTIB, IUB.
pHUCYHOK 6.9. Po3paxyHKOBY Hecyuy 31aTHICTb
Ta BUJI BIIMOBHU CJIiJI BU3HAYATH OKPEMO IS
KO>KHOT'O €KBIBAJIEHTHOT'O T-nmogioHOTO
eJeMeHTa.

6.2.6.4.2 Stiffened column flange, joint with
bolted end-plate or flange cleats

(1) Transverse stiffeners and/or appropriate
arrangements of diagonal stiffeners may be
used to increase the design resistance of the
column flange in bending.

(2) The design resistance and failure mode
of a stiffened column flange in transverse
bending, together with the associated bolts in
tension, should be taken as similar to those
of an equivalent T-stub flange, see 6.2.4, for
both:

each individual bolt-row required to resist
tension;

each group of bolt-rows required to resist
tension.

(3) The groups of bolt-rows on either side of
a stiffener should be modelled as separate
equivalent T-stub flanges, see Figure 6.9.
The design resistance and failure mode
should be determined separately for each
equivalent T-stub.
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1 — xpaiiniii psix 00NTIB, 1110 TPUMHUKAIOTH JI0 pedpa )KOPCTKOCTI; 2 — KpaiiHii psix O0NTiB;
3 — cepeHiii psim 00nTIB; 4 — psix OOJITIB, O MPUMHUKAIOTH 10 peOpa KOPCTKOCTI
1 - End bolt row adacent to a stiffener; 2 — End bolt row; 3 — Inner bolt row;

4 — Bolt row adacent to a stiffener.

Pucynox 6.9 MopeaoBanns miakpimieHoi noaunui koaonu y Buriasai okpemux T-noaioHux enemenrin
Figure 6.9 Modelling a stiffened column flange as separate T-stubs

(4) 3HaueHHs €min Ta M B 6.2.4 ciij BU3HAYATH
3a pUCYHKOM 6.8.

(5) 3uaueHHA  PpPO3PaXyYHKOBUX  JIOBXKHH
okpemoi nonwuili T-mogiOHOro eKBiBaJIEHTHOTO
eneMeHTa leff CTizi BU3HAYATH y BiAMOBIIHOCTI
3 6.2.4.2, BHUKOPUCTOBYIOUM HaBeJeHI Yy
Tabmuui 6.4 3HaYeHHS AN KOXKHOTO pALy
OoiariB. 3HaueHHS o 3 TaOmumi 6.5 ciin
BHU3HAYaTH 3a PUCYHKOM 6.11.

(6) Pebpa kopcTKOCTiI MOBMHHI BiANOBiAATH
BuMoraMm 6.2.6.1.

(4) The dimensions e, and m for use in 6.2.4
should be determined from Figure 6.8.

(5) The effective lengths of an equivalent T-
stub flange les should be determined in
accordance with 6.2.4.2 using the values for
each bolt-row given in Table 6.5. The value
of o for use in Table 6.5 should be obtained
from Figure 6.11.

(6) The stiffeners should meet the
requirements specified in 6.2.6.1.

Tabmuusa 6.5 EdexTuBHi 10BKUHN MiAKPinIeHoi MOTHI KOJTOHI
Table 6.5 Effective lengths for a stiffened column flange

Psin ©0uITiB, MO PO3MIISAAIOTHCS 130JbOBAHO
BiJl IHIIIUX PsAIiB OONTIB
Bolt-row considered individually

Psi OonTiB, MO PO3TISAAAIOTECS SIK YaCTHHA
TPYIH psiLiB OONTIB
Bolt-row considered as part of a group of

Circular patterns

Ieﬁ,cp

Non-circular patterns

PosramyBanns
6y . bolt-rows
A1 0JIT1B
DALY . Komose Hexonose Konose Hexonose
Bolt-row Location
pO3TaI_HyBaHH${, pOBTaH_IyBaHHﬂ, p03TamyB aHHJ, po3TamyB aHHJ,

Circular patterns Non-circular patterns

Ief‘f,cp Ief‘f,nc

Bolt-row adjacent
to a stiffener

Psx 6omrtiB, 1m0 2mm TTm+p 0,5p+am-—
NIPUMHUKAIOTh 10 —2m+0.625¢
pebpa )KOpPCTKOCTI !
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3akinueHHs Tadauui 6.5

Circular patterns

Ieff,cp

Non-circular patterns

Ieff,nc

Circular patterns

Ieff,cp

End table 6.5
Psin ©011TiB, 10 PO3TIIAAAIOTHCS 130J5OBAHO Psi ©0nTiB, MO PO3TIAAIOTECS SIK YaCTHHA
BiJl IHIHX psIiB OONTIB TPy pAaiB 60NTIB
Bolt-row considered individually Bolt-row considered as part of a group
PosramyBanus of bolt-rows
panxy 6°HTiB_ Konose Hekonose Konose Hekonose
Bolt-row Location pO3TalIyBaHHS, pO3TallyBaHHS, pO3TallyBaHHS, pO3TalIyBaHHS,

Non-circular patterns

Ieff,nc

Bynb-axuit
CepeHiH psix
GouTiB 2mm 4m+1, 25e 2p p
Other inner
bolt-row
Byb-stkuit kpaii- Memue 3: Menue 3: Memue 3: Memiue 3:
it psizt GonTin The smaller of: The smaller of: The smaller of: The smaller of:
Other end 2tm 4m+1,25e m+p 2m+0,625e +0,5p
bolt-row m + 2¢, 2m+0,625e + ¢, 2e,+p e, +0,5p
Kpaitniii psin
Gouris, 1110 Mesmuue 3:
IIPUMHUKAKTH 10 .

P . The smaller of: el +om— He posraspaerses He posrnspaerses
pedpa )KOpCTKOCTI 27tm

T -2 0.625 not relevant not relevant

End bolt-row m + 2e m+0, c
adjacent !
to a stiffener
Tun 1 Ief‘f 1 = Ief‘f ,nc? ane Ief‘f 1 < Ief‘f .cp ZIef‘f 1 = ZIef‘f ,nc ? aje ZIef‘f 1 < z:Ief'f .cp
For Mode 1:
Tum 2 Ieff 2 = Ieff ,nc 2Ieff 2 = ZIeff ,nc
For Mode 2:

OL CJTiJ1 BU3HAYATH 3a pucyHKoM 6.11
a should be obtained from Figure 6.11

6.2.6.4.3 Heniokpinnena

36apHe 3’ €OHaHHA

n v
PO3paxyHKOBY

Ac beﬁ,b,fc
BU3HAUEHA B

3BapHOMY
Hecyuy
HEMIKPITUICHOT MOJUIlI KOJIOHH TIPU 3THHI BiJ
Ii1 3yCUJIb PO3TATY a00 CTUCKAaHHS y MOJIKLI
Oanku ¢l BU3HA4YaTH 3a GOopMYIoro:

BY3JI0BOMY

pPO3paxyHKOBa IIMUPUHA Dgg,
410, ne

PO3TIAAAETHCA SK IJIACTUHKA.

[NPUMITKA. JIuB. Takox BuUMOrH, HaBeneHi B 4.10(4)

Ta 4.10(6).

nojauysa  KOJIOHU,

3’€¢THaHHI
3IaTHICTH

fc,Rd

TTOJTULIS

connection

ch, Rd

Ok

= bef'f,b,fctfb fy,fb 1Y vos

considered as a plate.

and 4.10 (6).

6.2.6.4.3 Unstiffened column flange, welded

(1) In a welded joint, the design resistance
Fira Of an unstiffened column flange in
bending, due to tension or compression from
a beam flange, should be obtained using:

(6.20)

where: begpre IS the effective breath begy
defined in 4.10 where the beam flange is

NOTE: See also the requirements specified in 4.10 (4)

118




6.2.6.5 Onopnuti praneyv npu 3euni

(1) Po3paxyHKoBy Hecydy 3[IaTHICTb Ta THII
B1JIMOBH OIIOPHOTO ()JIAHIIS TIPH 3THHI CYMICHO
3 0onTaMH, 1O 1i MPUENHYIOTH Ta IMPALIOIOTh
Ha pO3TAT, CJiJl BU3HAYATH TaK caMo, SK 1 JJis
TIOJIUIT €KBiBaJICHTHOTO T-nmoxi6rOTO
eJIeMeHTa, TuB. 6.2.4:

— JUTsl KOXKHOTO OKPEMOTO, 130JIbOBAHOTO PSTY
0OJITIB, IO MPAIIOTh HA PO3TAT;

— I KOXKHOI Tpynu psaiB OonTiB, M0
MPAIIOTh HA PO3TSIT.

(2) I'pynu psimiB 60NTIB, PO3TAIIOBAHHUX IO
o0uaBl CTOpOHHM Bin Oyab-akoro pedpa
KOPCTKOCTi, TPHETHAHOTO O OMOPHOTO
bnaHusg, caig po3MAATH K OKpeMi
ekBiBaieHTHI T-mOmiOHI  €JeMEHTH, [HB.
pucyHok 6.9. Y BuctynHux (uaHIsgX psj
0ONTIB y BUCTYIHIA YaCTHHI TaKOX CJIiJI
pO3MIISIIaTH SIK OKPEeMUM €KBiBaJICHTHHH T-
MOMIOHUH  eJIeMEHT, JWB. pHCYHOK 6.10.
Po3paxyHkoBy Hecydy 34aTHICTh Ta BHI
BIJIMOBH  CIiJi BH3HAYaTH OKPEMO IS
KOYKHOT'O €KBIBAJIECHTHOI'O T-nmoxiOHOTrO
eJIeMeHTA.

(3) 3HaueHHs €, B 6.2.4 cmig BU3HAYaTH 3a
puUCyHKOM 6.8 JUIsI YacTMHM  OIOPHOIO
(naHIs, pO3TAIOBAHOT MK MOJTUISIMH OAJIKH.
Jlnst BHCTYITHOT YacTWHU OTOPHOTO (hIIaHIIs
3HAYEeHHS €, CJIJ NpPUMMaTH TaKUM, IO
JIOPIBHIOE €y, TUB. PUCYHOK 6.10.

(4) 3HaueHHS PO3PaXyHKOBOi  JOBXKHHHU
ITOJIMIT] T-nmoxiGHOIO €KBIBAJICHTHOT'O
eneMeHTa leff ClTizi BU3HAYATH y BiAMOBITHOCTI
3 6.2.4.2, BUKOPUCTOBYIOUM HaBEJIEHI Y
Tabnmuii 6.6 3HaYeHHS NS KOXKHOTO pSIy
0O0TIB.

(5) 3nauenHs M ta My y Tabmumi 6.6 cmin
BHM3HA4yaTH 3a pucyHKoM 6.10.
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6.2.6.5 End-plate in bending

(1) The design resistance and failure mode
of an end-plate in bending, together with the
associated bolts in tension, should be taken
as similar to those of an equivalent T-stub
flange, see 6.2.4 for both:

— each individual bolt-row required to resist
tension;

—each group of bolt-rows required to resist
tension.

(2) The groups of bolt-rows either side of
any stiffener connected to the end-plate
should be treated as separate equivalent T-
stubs. In extended end-plates, the bolt-row
in the extended part should also be treated
as a separate equivalent T-stub, see Figure
6.10. The design resistance and failure mode
should be determined separately for each
equivalent T-stub.

(3) The dimension e, required for use in
6.2.4 should be obtained from Figure 6.8 for
that part of the end-plate located between the
beam flanges. For the end-plate extension
emin Should be taken as equal to e,, see
Figure 6.10.

(4) The effective length of an equivalent T-
stub flange ler should be determined in
accordance with 6.2.4.2 using the values for
each bolt-row given in Table 6.6.

(5) The values of m and m, for use in Table
6.6 should be obtained from Figure 6.10.
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BucrtynHa wacTHHa OMOpHOTO (JaHIl Ta IUIAHKA MK TOJHISMH OajlKd MOJCIIOIOTHCSA Y BUIJIAI TBOX OKPEMHUX
MOJINIIb €KBiBaJIeHTHUX T-TI0I0HUX €JIEMEHTIB.

The extension of the end-plate and the portion between the beam flanges are modelled as two separate equivalent
T-stub flanges.

[Tpu BU3HAYEHH] HECY4Ol 34aTHOCTI MOJHMII eKBiBaJIeHTHOTO T-NOAIOGHOTO eJeMeHTa AJIsi BUCTYITHOT YaCTUHH OTIOPHOTO
(IaHI 3aMiCTh € Ta M CJIiJT BUKOPHCTOBYBATH € Ta My.
For the end-plate extension, use e, and m, in place of e and m when determining the design resistance of the

equivalent T-stub flange.

Pucynox 6.10 MopenoBaHH BHUCTYNHOI YACTHHM ONOPHOro ¢uiaHusa y Buriasaiai oxkpemux T-momionmx
eJIeMeHTiB
Figure 6.10 Modelling an extended end-plate as separate T-stubs

Tabanus 6.6 EdexTuBHi 10B:KHHM 0nTOpPHOTO duiaHUs
Table 6.6 Effective lengths for an end-plate

Psi OonTiB, MO PO3TIAAAIOTECS 130JIHbOBAHO Psin GonTiB, IO pO3TIAIAIOTECS
B[l IHIIIUX PsZiB OONTIB SIK YaCTHUHA IPYIH PSIIiB OOJNTIB
Bolt-row considered individually Bolt-row considered as part of a group
PosramtyBanus pagy
. of bolt-rows
00JITIB
. Komose Hekomnose Komoge Hekonose
Bolt-row location
pO3TalIyBaHHS, po3TanryBaHHS, po3TaIryBaHHs, po3TalryBaHHs,
Circular patterns | Non-circular patterns | Circular patterns | Non-circular patterns
leff,cp leff,nc leff,cp leff,nc
Psan 6oumris, Menme 3: MeHnie 3: - —
pO3TanoBaHuX Smallest of: Smallest of:
3a MeXaMH PO3TATHYTOT 2mm, 4m, +1,25e,
roJmmi 0ajku
Bolt-row outside 2mm, +w e+2m, +0,625e,
tension flange of beam 2nm, +2e 0, 5bp
0,5w+2m, +0,625e,
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Psim GonTiB, 1m0 pO3TIAAAIOTHECS 130JIbOBAHO Psin 6onTiB, 1m0 PO3TIAAAIOTHCS
BiJI IHIIMX PSAJIB OOJNTIB SIK YaCTHHA TPYIH PSIiB OONTIB
Bolt-row considered individually Bolt-row considered as part of a group
PosramyBanus psaay
. of bolt-rows
00JITIB
. Komose Hexonose Komose Hexonose
Bolt-row location
po3TallyBaHHs, po3TairyBaHHA, po3TallyBaHHs, po3TallyBaHHA,
Circular patterns | Non-circular patterns | Circular patterns | Non-circular patterns
leff,cp leff,nc leff,cp leff,nc
Meprumit psin 6oTiB, 2tm am mm+p 0,5p+am—
PO3TaIIOBaHUX i _2m+0.625¢
PO3TATHYTOHO MOJIULIEIO ’
Oanku
First bolt-row below
tension flange of beam
Bynb-sikuit cepennii 2mm 4m+1,25e 2p p
psix 6odTiB
Other inner bolt-row
Bynb-sikuii kpaitHii psin 2mm 4m+1,25e m+p 2m+0,625e +0,5p
00aTIB
Other end bolt-row
Tun 1 Ief‘f 1 = Ief‘f ,nc? ajie Ief‘f 1 < Ief‘f .cp 2Ief‘f 1 = 2Ief‘f ,nc ae ZIef‘f 1 < ZIef‘f .cp
Mode 1:
Tun 2 Ief‘f 2 = Ief‘f ,nc ZIeff 2 = zIef‘f nc
Mode 2:

Ol cJIiJ1 BU3HA4YaTH 3a pucyHkoM 6.11.
o should be obtained from Figure 6.11.

1,4

1,3

1,2

1,1

1.0

0,9

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0,2

0,3

0,4
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Pucynok 6.11
Figure 6.11

6.2.6.6 IloscHi Hakniaoxku npu 32umi

(1) Po3zpaxyHKOBY Hecydy 34aTHICTh Ta THI
BIIMOBH TOSICHOT KYTHKOBOi HaKJIaJKd Ha
3THH CYMICHO 3 00JITaMu, IO MPUKPITUTIOIOTH
il Ta MpamrOTh Ha PO3TAT, CIIiJ BU3HAYATH TaK
camMo, SK 1 Ui IONHUIl eKBiBaJeHTHOro T-
noaioHoro enemMenTa, aus. 6.2.4.

(2) 3HavyeHHsA ePEKTHBHOI TOBKWHH IOJUII
T-momiOHOrO0 EKBIBAJICHTHOIO €JIeMEHTA leff
CIiI mpUiMaTH TakuM, 110 aopiBHIOE 0,504,
ne ba — JOBKHHA TOSICHOI KyTHKOBOI
HaKJIa/IKH, TUB. PUCYHOK 6.12.

(3) 3naueHHs €n, Ta M y 6.24 cun
BHU3HA4YaTH 32 PUCYHKOM 6.13.

bs 4

F'.- - B - __.:
Pucynox 6.12
Figure 6.12

3HaveHHS O A1 NiAKPIiNVIeHUX MOJHIb KOJOHH Ta ONOPHUX (hJIaHUIB
Values of a for stiffened column flanges and end-plates

6.2.6.6 Flange cleat in bending

(1) The design resistance and failure mode
of a bolted angle flange cleat in bending,
together with the associated bolts in tension,
should be taken as similar to those of an
equivalent T-stub flange, see 6.2.4.

(2) The effective length lest of the equivalent
T-stub flange should be taken as 0,5b, where
ba is the length of the angle cleat, see Figure
6.12.

(3) The dimensions e,;;, and m for use in 6.2.4
should be determined from Figure 6.13.

it

Po3paxyHKOBa 10BKMHA leff MOSICHOT KYTHKOBOI HAKJIAIKH
Effective length ferr of an angle flange cleat
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0)
b)
—»- .-_tl
] S min
- T
m
[ I.i_l +
05t,
S
M g
A \,-"""

1 KinbKicTb psaiB OONTIB, IO MPUKPIILTIOIOTH HAKIAAKY O MOJHLI OaJIKW, OTUH P,
2 KinpkicTb psiiB 00JTIB, IO MPHUKPIILIIOIOTE HAKIAAKY A0 MOJIHLI Oallku, He 00MEKEeHO.
3 JlomxuHa b, HakJIaaKu MOXKe BiIPI3HATUCS K BiJ] IIUPUHM MONULI OANKH, TaK i BiJl ITMPUHHU MO KOJOHH.

NOTES:

1. The number of bolt-rows connecting the cleat to the column flange is limited to one;
2. The number of bolt-rows connecting the cleat to the beam flange is not limited,;
3. The length b, of the cleat may be different from both the width of the beam flange and the width of the column

flange.

Pucynox 6.13
a—3a3op g < 0,4t,;

0 —3a30p g > 0,4ta.

Figure 6.13
a) Gap g < 0,4tz;

b) Gap g > 0,4ta.

6.2.6.7 [lonuys ma cminka 6anKu npu cmucky

(1) IMizcymkoBe 3HAYCHHS PO3PAXyHKOBOTO
3yCWJUISL 'y CTUCHYTIA TMOJUIN Oanku Ta
OpUJIeTNIii  CTUCHEHIM 30HI CTIHKM MOKHA
BBAXKAaTH [IIOYUM Ha pIBHI IIEHTPa CTHUCKY,
muB. 6.2.7. Po3paxyHKOBY Hecy4y 3/1aTHICTb
Ha CTHUCK IIOJIMLI Ta CTIHKA OaJkh MOXKHA
BU3HAYMUTH 32 HACTYITHOIO (hOPMYJIOIO:

Po3mipu €, Ta M nosicHOT KYyTHUKOBOT HAKJIAIKH, 110 NPUKPIILIIOETHCSE H0JITAMU

Dimensions e, and m for a bolted angle cleat

6.2.6.7 Beam flange and web in compression

(1) The resultant of the design compression
resistance of a beam flange and the adjacent
compression zone of the beam web, may be
assumed to act at the level of the centre of
compression, see 6.2.7. The design
compression resistance of the combined beam
flange and web is given by the following
expression:

Fc,fb,Rd = Mc,Rd /h — g, (6-21)

ne h — BucoTa 6asku, 0 MPUETHYETHCS;

McRrd — pO3paxyHKOBa Hecyda 3JaTHICTh Ha
3TUH  TONEepeyHoro  mepepizy  Oaikwy,
3MEHIIIeHa, 3a HEOOXIAHOCTi, BpaxyBaHHs
3cyBy, muB. EN 1993-1-1. Jlnsa Ganku 3 ByToM
3HaYeHHs McRd MOXKHA OOUHCIIUTH, HEXTYIOUH
MIPOMDKHOIO TIOJTUTIEIO;

th — TOBIIMHA TIONWII  OajdKH, IIO

IIPUETHYETHCS.

where: h is the depth of the connected beam;

Mcrd is the design moment resistance of the
beam cross-section, reduced if necessary to
allow for shear, see EN 1993-1-1. For a
haunched beam Mcrs may be calculated
neglecting the intermediate flange.

tpp i the flange thickness of the connected
beam.
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SIkmo BucCOTa OanKky, BKIIOYAIOYU BYT,
nepepuirye 600 MM, TO BIUIMB CTIHKH OaJKu
Ha PO3PaxyHKOBY HECy4y 3/1aTHICTh Ha CTHCK
He NoBUHEH nepesuiyBaTt 20 %.

(2) Sxmo Ganka mijcCHIIEHa ByTaMH, TO BOHU
MOBHMHHI BiATOBIAaTH HACTYITHUM BUMOTaM:

— Mapka cTajxi BYTiB NMOBUHHA BiIIOBIIaTH
MapKyBaHHIO CTaJIi CJIEMEHTA,

— pO3Mip MOJHII Ta TOBIIMHA CTIHKH BYTa
NOBMHHI ~ OyTM HE  MEHIIE  pPO3MipiB
AHAJIOT1YHUX €JIEMEHTIB OaJIKu;

— KYT MDX TOJIMIEIO ByTa Ta MOJIUICIO OaJIKu
HE ITOBUMHEH IepeBuIyBaTu 45°;

— JIOBXHHY JKOPCTKOi OMOpH Ss  CIIiJ
NpUIMAaTH TaKOIO, IO JOPIBHIOE TOBIIUHI
MOJIUIII BYTa, apajelbHol Oamil.

(3) Sxmo Oanka TiACWIEHA ~ BYTaMH,
pPO3paxXyHKOBY HECy4y 3IaTHICTb CTiHKH
0amkM Ha CTHCK CJiA BU3HA4YaTH Y
BIZIIIOBITHOCTI 3 6.2.6.2.

6.2.6.8 Cminka 6anxu npu posmszy

(1) YV OonroBomy 3’€¢qHAHHI 3 OIOPHUM
¢dnaHIleM pO3paxyHKOBY HECydy 3IaTHICTH
CTIHKM OajKu Ha pO3TAT CIiJ BHU3HAYATH 3a
dbopmyroro:

Ft,wb,Rd

(2) PozpaxynkoBy HINPUHY Dett . wb
PO3TATHYTOI CTIHKM OajKu CiiJ npuiMatu
TaKoI0, IO JOpIBHIOE €(PEKTUBHIN IOBKHHI
€KBIBaJICHTHOTO T-MOMIOHOTO eleMenTa, IKUN
€ ONMOpHHUM (py1aHIIeM TP 3THHI, OOYUCIICHIN
3a 6.2.6.5 mpu 3aKpiluieHHI HOro OKpeMHUM
130J1bOBAaHUM psJIOM 0oaTIB a00 Ipymoro
00JTIB.

6.2.6.9 bemon npu cmucky, 6KIOYaYU
CMSIICKY

(1) Po3paxyHKOBY MILHICTh Ha 3MHHaHHS
3’€IHaHHS OIOpHOI IMJIMTU 0a3u KOJOHHU 3
byHIaMeHTOM CIiJ BHU3HA4YaTH 3
ypaxyBaHHSIM BJAcTUBOCTEH MarepiaiiB Ta
pPO3MIpIB SIK CTSDKKH, TaKk 1 (yHIaMEHTY.
beronnuii ¢yHIamMeHT ciiJl MPOEKTyBaTU Yy
BianosigHocTi 3 EN 1992.

EN H b 1993-1-8:2011

If the height of the beam including the
haunch exceeds 600 mm the contribution of
the beam web to the design compression
resistance should be limited to 20%.

(2) If a beam is reinforced with haunches
they should be arranged such that:

—the steel grade of the haunch should match
that of the member;

—the flange size and the web thickness of the
haunch should not be less than that of the
member;

—the angle of the haunch flange to the flange
of the member should not be greater than 45°;

—the length of stiff bearing s, should be taken

as equal to the thickness of the haunch flange
parallel to the beam.

(3) If a beam is reinforced with haunches,
the design resistance of beam web in
compression should be determined according
t0 6.2.6.2.

6.2.6.8 Beam web in tension

(1) In a bolted end-plate connection, the
design tension resistance of the beam web
should be obtained from:

= beff ,t,wbtwb fy,wb /YMO ' (622)

(2) The effective width by, of the beam
web in tension should be taken as equal to
the effective length of the equivalent T-stub
representing the end-plate in bending,
obtained from 6.2.6.5 for an individual bolt-
row or a bolt-group.

6.2.6.9 Concrete in compression including
grout

(1) The design bearing strength of the joint
between the base plate and its concrete
support should be determined taking account
of the material properties and dimensions of
both the grout and the concrete support. The
concrete  support should be designed
according to EN 1992,
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(2) PospaxyHKOBY HeCydy 3AaTHICTB F¢ g pg
CTUCHEHOTO O€TOHY (BKJIIOYAIOUH CTSIKKY)
pa3oM i3 OMOPHOIO IUIUTOO, L0 MPALIOE Ha
3TUH, CIIiJ] BU3HA4YaTH TaK CcaMo, SK 1 s

eKkBiBaJIeHTHOro T-1omiOHOIO elIeMEHTa, IUB.
6.2.5.

6.2.6.10 Onopuna naiuma, wo 32UHAEMbCS IO
Oii CMUCKAIbHUX HANPYIICEHD

(1) PospaxyHkoBy Hecydy 31aTHICTB F¢ g pg
OMOPHOI IUIMTH, IO 3TUHAEThCA Bimx il
CTUCKAIbHHUX HANPYKECHb, PA30M 13 OCTOHHOIO
IUIMTOIO, Ha SIKYy OIHUPAEThCs 0Oa3a KOJIOHH,
CiJ BU3HAYATH TaK caMoO, SK 1 JJisg CKBiBa-
aentHoro T-nomiOHOro enemenra, 1uB. 6.2.5.

6.2.6.11 Onopna naiuma, wo 32UHAEMbCA 610
0ii’ po3msey8anbHUx 3yCUb

(1) PospaxyHkoBy Hecydy 31aTHICTh F g Ta
THUII BiIMOBH OIOPHOT TUTUTH, IO 3THHAETHCS
BiJl Jii PO3TATYBAIbHUX 3YCHJIb, BKIIOUYAIOYU
aHKepHi OO0NTH, CIIiJI BH3HAYUTH, BUKOPHUC-
TOBYIOUM IIpaBHIIa, HaBeAEHI B 6.2.6.5.

(2) Ilpu po3paxyHKy OMOPHUX IUIUT e(eKT
Ba)Kels, SIKUT MOXKe BUHUKHYTH,
BPaxOBYBaTH HE CIIiJI.

6.2.6.12 Anxepni bonmu npu posmsey

(1) Amsxepni Oontu  THOBHUHHI  OyTH
po3paxoBaHi Ha  JiI0  PO3PaXxyHKOBHX
HaBaHTa)XeHb. BOHM TOBHHHI clpuiiMaTH
PO3TATYBaIbHI 3yCHUJUIS, 110 BUHUKAIOTH BiJ
BIJIpUBY Ta BiJ /i 3rUHAIBHIX MOMEHTIB.

(2) IIpu Bu3HAYEHH] PO3TATYBAIBHUX 3yCHIIb
B aHKepHUX OonTax Big Al 3TUHAIBHUX
MOMEHTIB IJieue BHYTPIIIHbOI Mapu CHJI HE
clmix mpuiimMaTH  Oinble  BIACTaHI  MIX
LHEHTPOM TSKIHHS IUIOHI CTUCHYTOI 30HU
OMOpPHOI TOBEPXHI Ta IEHTPOM TSDKIHHSA
rpynu OOJITIB y pO3TATHEHIH 30HI.

[MPUMITKA. Ilpm po3paxyHKy CIiJi BpaxoByBaTh
MOXIIMBHH BIUIMB JIONYCKIB HAa  pPO3TallyBaHHI
aHKEepPHUX OOMNTIB.

(3) PozpaxyHkoBe 3Ha4Y€HHsS HECy4YOi 3/aT-
HOCTI aHKEpHHMX OOJTIB CIIiJ] MpUWMaTH Haii-
MEHIITUM 13 PO3paxyHKOBOI HECYydoi 31aTHOCTI
Ha po3TAr, auB. 3.6, Ta pO3paxyHKOBOIO
3yCHJUIA aHKEpyBaHHS aHKepHOro Ooita B
OeroHni y BinnoBigHocti 3 EN 1992-1-1.
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(2) The design resistance of concrete in
compression, including grout, together with
the associated base plate in bending F ) rq
should be taken as similar to those of an
equivalent T-stub, see 6.2.5.

6.26.10 Base plate in bending under
compression

(1) The design resistance of a base plate in
bending under compression, together with
concrete slab on which the column base is
placed Fp e should be taken as similar to

those of an equivalent T-stub, see 6.2.5.
6.2.6.11 Base plate in bending under tension

(1) The design resistance and failure mode
of a base plate in bending under tension,
together with the associated anchor bolts in
tension Fyp rq, May be determined using the

rules given in 6.2.6.5.

(2) In the case of base plates prying forces
which may develop should not be taken into
consideration.

6.2.6.12 Anchor bolt in tension

(1) Anchor bolts should be designed to resist
the effects of the design loads. They should
provide design resistance to tension due to
uplift forces and bending moments where
appropriate.

(2) When calculating the tension forces in the
anchor bolts due to bending moments, the
lever arm should not be taken as more than
the distance between the centroid of the
bearing area on the compression side and the
centroid of the bolt group on the tension side.

NOTE: Tolerances on the positions of the anchor bolts
may have an influence.

(3) The design resistance of the anchor bolts
should be taken as the smaller of the design
tension resistance of the anchor bolt, see 3.6,
and the design bond resistance of the concrete
on the anchor bolt according to EN 1992-1-1.
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(4) Jlna 3akpimjeHHsS aHKEpHOro Ooyta B
(byHaaMeHTi cIiJi BUKOPUCTOBYBAaTH OJAMH 13
HACTYIHUX CIIOCO0IB aHKEPYBaHHS:

— BIITMHAHHAM (IUB. pUCYHOK 6.14 (a));

— 3a JIOTIOMOTOI0 aHKEPHOI IUIACTUHU (JIUB.
pucyHok 6.14 0));

—  Oyap-fKkMUM  3aKjIaJeHUM y  OeToH
€JIEMEHTOM, 10 Mepe/iac HaBaHTAKEHHS;

— OyAb-SKUM MPUCTPOEM MJIs 3aKpiIlJICHHS,
HQJIGKHUM  YMHOM  BHUNpPOOyBaHUM  Ta
CXBaJICHUM.

(5) Sxmo dyHmameHTHHII OOAT Mae BIATHH,
JIOB)KMHA aHKepYBaHHS MMOBUHHA OYTH TaKoIo,
o0 3ycwiuis HOro 34eruieHHs 3 OeTOHOM
OyJ0 BUINE MEXi IUIMHHOCTI cTayi Oosra.
JIOBXHMHY aHKEpyBaHHS CIiJi OOYMCIIIOBATH
BiamoBimHo g0 EN 1992-1-1. Jlanuii Tun
aQHKEpYBaHHS HE CJIiJ] BUKOPUCTOBYBATH ISt
00JITIB 13 MEKEI0 IUIMHHOCTI cTaii fyn BuIIe
300 H/mm2.

(6) Hns ankepHoro Ooyita 3 aHKEPHOIO
IUIACTHHOI0 a00 IHIIUM EJIeMEHTOM, IO
PO3IO/IUISE HABAHTAXKEHHS, 34YCIUICHHS 00JTa
c OeTOHOM He BpaxOBYEThci. Bce 3ycmiis
MOBUHHE TMEpeaaBaTucsa 4yepe3 MPUCTPii, 10
pO3MOIiIsiE HABAHTAXKEHHS.

a)
a)

L
- -

AN —

w

1 — omopHa mmTa; 2 — cTsKKA; 3 — OeTOHHMH QyHIaAMEHT

1 — Base plate 2 — Grout 3 — Concrete foundation

Pucynok 6.14 Kpiniiennsi pyH1aMeHTHUX GOITIB:

EN H b 1993-1-8:2011

(4) One of the following methods should be
used to secure anchor bolts into the
foundation:

—a hook (Figure 6.14(a)),

—a washer plate (Figure 6.14(b)),

— some other appropriate load distributing
member embedded in the concrete,

— some other fixing which has been
adequately tested and approved.

(5) When the bolts are provided with a
hook, the anchorage length should be such
as to prevent bond failure before yielding of
the bolt. The anchorage length should be
calculated in accordance with EN 1992-1-1.
This type of anchorage should not be used
for bolts with a yield strength fy, higher than
300 N/mm?.

(6) When the anchor bolts are provided with
a washer plate or other load distributing
member, no account should be taken of the
contribution of bond. The whole of the force
should be transferred through the load
distributing device.

6)
b)

d — aHKepyBaHHA Bi)ll"l/lHaHHﬂM; 0— AHKEPYBAHHSA NJIACTUHOIO

Figure 6.14 Fixing of anchor bolts:
(a) Hook; (b) Washer plate
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6.2.7 Po3paxyHkoBa Hecy4ya 3IaTHICThb
CHOJIy4eHHs 0ajJKd 3 KOJOHOKW Ta
CTHKOBHX 3’€IHAHL

6.2.7.1 3azanvni nonoxcenns

EN H b 1993-1-8:2011

6.2.7 Design moment resistance of beam-to-
column joints and splices

6.2.7.1 General

(1)  IpuknageHuii po3paxyHKOBUII MOMEHT (1)  The applied design moment M;gq
M; g4 TIOBHHEH 3a/JOBOJIBHSTH yMOBY: should satisfy:
M.
—E <1.0. (6.23)
i,Rd
(2) Meroau BH3HAYCHHS PO3PAXyHKOBOL (2) The methods given in 6.2.7 for

Hecydol 37aTHOCTI By3na Ha 3ruH  MijRd,
HaBeJleHl B 6.2.7, He BpaXOBYIOTh JIIF0 OCHOBOL
cwmm Ned y mnpuenHanomy enmemenTi. Lli
METOJM 3aCTOCOBYIOTHCS TUIBKH B TOMY
BUIAJY, SKIIO OChOBA CWJIA Y TIPHETHAHOMY
€JIeMEHTI He nepeBulnye 5 % po3paxyHKOBOT
Hecydoi 3aaTtHocT y acTuuHii cramii Npird
HOro MONEepPEeYHOro mepepizy.

(3) Sxmo ockoBa cuima Ned y mpuen-
HAHOMY €JIEMEHTI TMepeBHILye 5 % po3paxyH-
KOBOT HECy4Ol 3/IaTHOCTI y TUTACTUYHIHN cTafil
Npi,Rd, TO MOXXHA 3aCTOCOBYBATH HACTYITHUIA
TPaIULIHHUN METO/:

M
M

j.Rd
ne Mjrd — po3paxyHKOBa Hecyda 3/1aTHICTh
By3Jla Ha 3TMH 32 BIJICYTHOCTI OCHOBOI CHJIN;

Njrd — pO3paxyHKOBa Hecyda 3JaTHICTh By3J1a
[0 OCBHOBIHM CHJII 3a B1ICYyTHOCTI 3rHHAJILHOTO
MOMEHTY.

(4)  PospaxyHKOBYy Hecydy  3IaTHICTb
3BapHOTO BY3JIOBOTO 3’€JJHAHHS HA 3THH CJiJ
BU3HAYAaTH, BHKOPHCTOBYIOUM I1apaMeTpH,
HaBeJICHI Ha PUCYHKY 6.15 (a).

(5) Po3zpaxyHKOBY Hecyuy 3/1aTHICTb Ha 3THH
00JITOBOTO BY3JIOBOTO 3’€HAHHS 3 OTOPHUM
¢diaHneM, NOPUKPIIUIEHUM TUIBKH — OJHUM
PSAAOM PO3TATHYTHX O0NTIB (200 3’€JHAHHS, B
SKOMY BpPaxOBY€TbCS TIABKH OJIUH  PsX
0OJNTIB, MIO0 TMPAIOTh HA PO3TAT, JIWB.
6.2.3(6)), crmig BU3HAYaTH, BUKOPUCTOBYIOUH
napaMeTpH, HaBe/IeHI Ha PUCYHKY 6.15 (B).

—LEd +—NJ’YE(‘ <10,

determining the design moment resistance of
a joint Mjrd do not take account of any co-
existing axial force Ngg in the connected
member. They should not be used if the axial
force in the connected member exceeds 5 %
of the design plastic resistance Npira Of its
cross-section.

3) If the axial force Neq in the connected
beam exceeds 5 % of the design resistance,
Npird, the following conservative method
may be used:

(6.24)

i.Rd

where: Mjrq is the design moment resistance
of the joint, assuming no axial force;

N;jrd is the axial design resistance of the joint,
assuming no applied moment.

(4) The design moment resistance of a
welded joint should be determined as
indicated in Figure 6.15(a).

(5) The design moment resistance of a
bolted joint with a flush end-plate that has
only one bolt-row in tension (or in which
only one bolt-row in tension is considered,
see 6.2.3(6)) should be determined as
indicated in Figure 6.15(c).
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(6) Po3paxyHKOBY HeCydy 3/1aTHICTh Ha 3THH
0O0JTOBOTO BY3JIOBOTO 3’€THAHHS 3 MOSCHUMHU
KYTHUKOBUMH HAKJIaJIKaMH CIIiJi BU3HAYATH SIK
M0Ka3aHo Ha PUCYHKY 6.15 (0).

(7) Po3paxyHKOBY HeCydy 3/1aTHICTh Ha 3THH
BY3JIOBOTO 3’€JIHAHHS 3 OMOPHUM (hIIaHIIEM,
MPUKPIIJIEHUM OUIBIT HDK OJHUM  PSIOM
pPO3TATHYTHX OOMNTIB, y 3arajJlbHOMY BUIAJKY
CJII BU3HAYaTH BIANOBIIHO 10 6.2.7.2.

(8) 3 MerTorw CHpOIIEHHS PO3PaXyHKOBY
HECy4y 3JaTHICTb Ha 3THH PO3TATHYTOTO
BY3JIOBOTO 3’€JIHAHHSA 3 OMOPHHUM (PJIaHIIEM,
NPHUKPIIUICHUM JBOMA PSJAaMH PO3TATHYTUX
0ONTIB 3 IESAKHM 3alacoM, MOKHa BU3HAYUTHU
32 PO3paXyHKOBOIO MOJICIUIIO, TIOKa3aHOI Ha
pUCYHKY 6.16, 32 yMOBH, 1110 CyMapHa Hecy4a
31aTHICTb Frg He nepesumye 3,8 Fy gy, e Firq
CIIiJ BH3HAYaTU 3a Tabiuier 6.2. YV 1mpoMmy
BUIAJKY YCIO PO3TATHYTY 30HY IIOBEPXHI
omopHoro ¢iaHisl MOXKHA PO3IIISIATH SIK
OJWH OKPEMHUI OCHOBHHMI KOMITOHEHT. SKIIO
JBa psSaM OOJITIB po3TalioBaHi MNPUOIU3HO
PIBHOBIIIAJICHO BiJ] KOXHOI CTOPOHU ITOJIUII
Oasiky, 10 YaCTUHY OMOPHOro (IaHis CIiJ
posrisimati K T-momiOHMH e€JIeMEHT TMpH
BHU3HAUEHHI HECY4Oi 3[aTHOCTI psiimy OOJITiB
Firg- 3nadenns F,py MOXHa NpPUIHATH
TaKMM, IO JOPIBHIOE Fjpy, 1 TAKHM YMHOM
Fra = 2F 3 -

(9) Lentp cTHCKy cnif NpuiMaTd SK LEHTP
0J0Ka HaIpy)XeHb, CIPUUYNHEHHUX CTHUCKAJb-
HUMH 3YCWUISIMA. 3 METOI0 CIPOIICHHS
NOJIOKEHHS IEHTpa CTUCKY MoOXe OyTu
NpUMHATE 32 pUCYHKOM 6.15.

(10) Cruk enemeHTa abo HOro 4acTHUHH, LIO
HiJIA€ThCS PO3TATY, CIIJI PO3pPaxOBYyBaTH Ha
IO  yCiX MOMEHTIB Ta 3yCUJb, SKUM
HiIaeTbess eneMeHT abo Horo dacTHHa y
JaHii ToYIl.

(11) Cruxu noBUHHI OyTH PO3paxoOBaHi TAKUM
YUHOM, 100  yTpUMYyBaTH 3 €JIHYyBaHi
€JIEMEHTU Yy MPOEKTHOMY MoJIoKeHH1. Cuimmn
TEpTS MDK KOHTAaKTHUMH IIOBEpXHSMHU HE
MOXYTb  pO3IJIAaTHCS  SK  CHJIH, 10
YIPUMYIOTh €JIE€MEHTH, IO 3’€IHYIOTHCS, Y
MIPOEKTHOMY TTOJIOKEHHI.
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(6) The design moment resistance of a bolted
joint with angle flange cleats should be
determined as indicated in Figure 6.15(b).

(7) The design moment resistance of a
bolted end-plate joint with more than one
row of bolts in tension should generally be
determined as specified in 6.2.7.2.

(8) As a conservative simplification, the
design moment resistance of an extended
end-plate joint with only two rows of bolts
in tension may be approximated as indicated
in Figure 6.16, provided that the total design
resistance Fgy does not exceed 3,8F; gy, Where
Firg IS given in Table 6.2. In this case the
whole tension region of the end-plate may
be treated as a single basic component.
Provided that the two bolt-rows are
approximately equidistant either side of the
beam flange, this part of the end— plate may
be treated as a T-stub to determine the bolt-
row force F;gq. The value of F,ry may then
be assumed to be equal to F;ry, and so Fgy

may be taken as equal to 2F; gy .

(9) The centre of compression should be
taken as the centre of the stress block of the
compression forces. As a simplification the
centre of compression may be taken as given
in Figure 6.15.

(10) A splice in a member or part subject to
tension should be designed to transmit all
the moments and forces to which the member
or part is subjected at that point.

(11) Splices should be designed to hold the
connected members in place. Friction forces
between contact surfaces may not be relied
upon to hold connected members in place in
a bearing splice.
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(12) 3aBxau, e 11e MOXKIMBO, €IEMEHTH CITiJT
pPO3TAIIOBYBAaTH TaK, II00 IEHTpalibHA BICh
CTHUKOBHUX JieTajiel 30iranacs 3 IEHTPAIbHOO
3’€JIHYETHCS.
HAsBHOCTI EKCIICHTPUCHUTETY CIiJI BpPaxoBY-

BiCCIO eleMeHTa, 1o

BaTH CyMapHi CHJIH.

3a

(12) Wherever
should be arranged so that the centroidal axis
of any splice material coincides with the
centroidal axis of the member. If eccentricity
is present then the resulting forces should be

taken into accoun
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practicable

the members

Tun 3’ enHaHEA PosramryBanns | Ilnede BHyTpimHBOT PosmoninenHs 3ycmis
Type of connectio [IEHTPa CTUCKY Tapy CHII Force distributions
Centre of Lever arm
compression
a) 3BapHe 3’€IHAHHS IMocepeauti z=h-typ
a) Welded connection TOBIMHA h — Bucora Gau,
A1 CTHUCHYTO1 110 NPUEAHYETHCA,
TTOJINII tio — TOBIIMHA L ~E =
TIOJTATII OAJTKH 2 R
M) .Ed In line with the
1\ mid thickness of | h is the depth of the v Fog ~ ’
\ the compression | connected beam
% / flange ty, IS the thickness of
/ the beam flange
.__J\/.__
0) bonToBe 3’€1HaHHA 3 IOACHUMU Tocepenui . Bizxcranp mix
KyTMKOBMMH HaKJIaJAKaMH TOBILMHH NOIHIL | [CHTPOM %THCIfY
- . II0SACHO1 Ta paa0M OOJITIB,
b) Bolted connection with angle flange . AR
cleats KYTHKOBO1 10 MpanrorTh
HaKJIaKu, Ha po3TAr =
V1 po3TanioBaHoi
Ha CTUCHYTIH Distance from the ToF, &
TIOJIAL centre of ] N\
i 1% s Mj.Eq compression to the i S )
\. In Ilne_ with the bolt-row in tension ¥ |lap [ J
5 -’ mid-thickness T M
I of the leg of the LA
v L by '/ angle cleat on
ul the compression
flange
Ll /\v_

B) bonToBe 3’€HAHHS 3 ONOPHUM

(raHIeM, TIPUKPITUICHAM OJT

HUM pAAOM

OO0JITIB, 110 MPAIIOIOTH HA PO3TAT

c) Bolted end-plate connect

ion with

only one bolt-row active in tension

A

Iocepemuni
TOBIIMHU
CTUCHYTOI
TTOJIHI

In line with the
mid-thickness
of the
compression
flange

Bizgcrans Mixk
LEHTPOM CTHUCKY
Ta psAAOM OONTIB,
10 TPAIIOIOTh
Ha PO3TSIT

Distance from the
centre of

compression to the
bolt-row in tension
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Tun 3’enHaHHSA PosramyBanns | Ilmede BHyTpimHBOT PosmopinenHs 3ycuib
Type of connectio LEHTPA CTUCKY mapy CHl Force distributions
Centre of Lever arm
compression
r) BonroBe po3TArHyTE 3’€THAHHS Iocepenuni KoncepBaTuBHO
3 ONOPHUM (pIIAHIIEM, TPUKPITTICHUM TOBIIUHU 3HAYCHHS Z MOXKHA
TITBKH JBOMA psAaMu OOIITIB, CTHCHYTOI MIPUHHATH TaKUM,
II0 TIPAIIOIOTH Ha PO3TAT TIOJIMIT 10 TOPiBHIOE

d) Bolted extended end-plate connection
with only two bolt-rows active in tension

M).Ed

L

U A L

In line with the
mid-thickness of
the compression
flange

BIJICTaHI MK
LEHTPOM CTHUCKY Ta
CepeANHOIO BiJICTaHI
MDK IIHMH JBOMa
psAnaMu OONTIB

Conservatively z
may be taken as the
distance from the
centre of
compression

to a point midway
between these two
bolt-rows

1) [Hi 6onToBi 3’ €THAHHS 3 OTIOPHIM
(raHIeM, TPUKPITUICHIM JBOMA Ta OLTbIIE
psinaMu OONTIB, IO NPALIOIOTH HA PO3TST

e) Other bolted end-plate connections with
two or more bolt— rows in tension

W A

Iocepenuni
TOBLIUHU
CTUCHYTOI
TTOTHI

In line with the
mid-thickness of
the compres-sion
flange

Hab6mmxeno MoxHa
IPUUHATU TaKUM,
110 TOPIBHIOE
BIJICTaHI MK
LIEHTPOM CTHCKY

Ta CepeInHOI0
BIJICTaHI MK JBOMa
HaROIIbII
BiTAJIEHUMU
psAaaMu OONTIB,

110 MPAIO0Th

HA PO3TAT

An approximate
value may be
obtained by taking
the distance from
the centre of
compression to a
point midway
between the farthest
two bolt-rows in
tension

Binbr ToyHe 3HaYeHHS
MO>KHA BU3HAYHUTH,
[IpUKMMalOuu IuIe4ye
BHYTPIIIHBOI TTAPH CHII Z
TaKWM, 10 JTOPIBHIOE Zeg,
00YHCIeHOMY 32 METOIOM,
HaBeJeHuM y 6.3.3.1

A more accurate value may
be determined by taking the
lever arm z as equal t0 zeq
obtained using the method
given in 6.3.3.1.

Pucynok 6.15

Po3ramyBaHHs IeHTPa CTHCKY, IJIede BHYTPIlIHbLOI MAPH CHJI Z TA PO3NOAiITCHHS 3yCHIIb

AJI51 BU3HAYEHHSI PO3PAXyHKOBOI HeCy4oi 31aTHOCTI 3’ €AHaAHHS HA 3THH MjRrd

Figure 6.15

moment resistance Mjrd

Centre of compression, lever arm z and force distributions for deriving the design
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Pucynok 6.16
Figure 6.16

(13) SIxkmo omoOpHI YAaCTUHHM EJIEMEHTIB, IO
3’€IHYIOTBCS, HE IiTOTOBJICHI JJISI COPURHATTS
3yCHJIb IIUISIXOM 0€3MOCEPeHhOTO KOHTAKTY,
NOBHHHI OyTH TependadyeHi CTUKOBI JIeTali, M0
3a0e3neuyloTh TMepefadyy BHYTPIINIHIX CHI Ta
3TUHAJIBHUX MOMEHTIB, BKJIIOYAIOYM 3THHAIIBHI
MOMEHTH BiJl €KCICHTPHUCHUTETIB MPUKIAICHUX
3yCWJIb,  IOYAaTKOBI  HEIOCKOHAJIOCTI  Ta
nedopmartii JIpyroro pony. 3HaueHHI
BHYTPIITHBOTO 3THHAIBHOTO MOMEHTY HE CIIiJ
npuiimMatu MeHmie 25 % Big Hecydoi 3JaTHOCTI
Outbll ciaOkoro mepepidy Ha Jil0 MOMEHTY
BITHOCHO 000X oOcei, a 3HAauYeHHS MOMEepPEYHOI
CHJIM y HampsIMKy 000X oceld — meHIe 2,5 % Bix
HEeCy4ol 34aTHOCTI OUIBII CIabKoro mnepepizy Ha
JII0 CTUCKAJIbHOI HOPMaJIbHOI CHIIH.

(14) Sxkumo omopHI 4YaCTUHU €JEMEHTIB, IO
3’€IHYIOTbCS, MIJATOTOBJEHI JJS CHPUNHATTA
3ycuiib O€3MOoCepeIHIM KOHTAaKTOM, TO CTHKOBI
JieTajl IOBUHHI 3a0€3NeUnTH nepenady 3yCHiuis,
piBHOrO 25 % BIJ MaKCHMAJIbHOTO 3HAYCHHS
CTHCKAJIbHOI CHJTU Y KOJIOHI.

(15) BupiBHIOBaHHS  KIHIIB  CTUCHYTHUX
€JIEMEHTIB, 110 CTUKYIOThCS, CJIiJl BUKOHYBATH 32
JIONIOMOT'0K0 HaKJaJ0K abo 1HIIMMHU CrocoOaMH.
CrukoBi JeTani Ta iX KpilJeHHS MOBUHHI OyTH
MPONOPUINHHI JUIsl CIPUMHSATTS 3yCUJIb Y CTHUKY,
Jitouux y OyJbp-sIKOMY HamnpsMKy, MepreH/u-
KyJSIpHOMY 70 oci enemeHTa. [Ipu po3paxyHKy
CTHKIB CIIiJ] TAKO>K BPaxOBYBaTH €(heKTU JAPYroro
poay.
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1,Rd
o, -
I L
| -1 . !,
z F R
Lt ’
F1.Rd
— .- -
I & k.
- S o
F4 F.Z.Rd
Y Y L - FRd - »

CrnpouieHi Mmoaesi 601TOBUX BY3JIOBHX 3 €IHAHB 3 BUCTYNHMMHU ONOPHUMH (praHnsAMHI
Simplified models for bolted joints with extended end-plates

13) Where the members are not prepared for
full contact in bearing, splice material should
be provided to transmit the internal forces
and moments in the member at the spliced
section, including the moments due to
applied eccentricity, initial imperfections and
second-order deformations. The internal
forces and moments should be taken as not
less than a moment equal to 25 % of the
moment capacity of the weaker section about
both axes and a shear force equal to 2,5 %
of the normal force capacity of the weaker
section in the directions of both axes.

(14) Where the members are prepared for
full contact in bearing, splice material should
be provided to transmit 25 % of the
maximum compressive force in the column.

(15) The alignment of the abutting ends of
members subjected to compression should be
maintained by cover plates or other means.
The splice material and its fastenings should
be proportioned to carry forces at the
abutting ends, acting in any direction
perpendicular to the axis of the member. In
the design of splices the second order effects
should also be taken into account.
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(16) Cruku B emeMeHTaxX, MO0 3THHAIOTHCS,
MOBHMHHI 33JI0BOJIBHATH HACTYIIHI YMOBHU:

a) CTUCHYTI MOJIUIII CJIiJ] pO3TJISAAaTH K CTUCHYTI
€JIEMEHTH;

0) pO3TATHYTI TOJMIN CIiJA PO3TIISIIATH  SIK
PO3TATHYTI €JIEMEHTH;

B) JeTam, IO MiAJAIOThCS  3CYBY, CIJ
pO3paxoByBaTH Ha CYMICHY [il0 HAacCTYIMHHUX
e(heKTiB:

— IIOIIEPEYHOI CUJIM Y CTUKY;

— MOMEHTY BiJl €KCIICHTPHCUTETY (SKIIO BiH Ma€e
MiCIIe) UEHTPIB TSOKIHHS TPyl KPIMWIHHHUX
JeTaliel, pOo3TallOBaHUX 3 OAHIET Ta 3 1HMION
CTOpiH CTHKY;

— YacTMHAa MOMEHTy, Aedopmariiii abo Kyra
MOBOPOTY, IO CHPUUMAIOTBCS CTIHKOWO abo ii
YaCTUHOIO, HE3aJICKHO BiJ| IMPUIIYILEHHS PO
PO3MOAIUIEHHS] ~ HAaNpyXeHb y  MPHIETIUX
YacTUHAX, [PUUHATOTO IpPU  PO3PaxXyHKY
esieMeHTa abo oro YaCcTUHM.

6.2.7.2 Cnonyuenns o6anku 3 KOJOHOW HA 60IMAax
3 ONOpHUM pranyem

(1) Po3paxyHkoBy Hecydy 3[aTHICTb Ha 3THH
Mij,rd cTIOSTy4eHHS OaJIKK 3 KOJIOHOKO Ha OoJTax 13
OTOpHUM  (pIIaHIIEeM MOYKHA BH3HAYUTH 32
bopmyoro:

ne Fuyrd — edexTuBHAa Hecyya 3[aTHICTh Ha
po3TAT psiny OONTIB I

h, — BigcTawe Big psimy OOATIB ' 10 IIEHTpa
CTHCKY;

I — HoMep psaay OONTIB.

TTPUMITKA. Y 60nTOBOMY BY3JI0BOMY 3’€THAHHI 3 OiJIBIII
HDK OTHHMM pSiIOM OOINTIB, IO MPAIIOIOTh HA PO3TSAT, PAIH
OONTIB HYMEpPYIOThCS, TOYMHAIOYM 3 Py OONTiB,
HaMOLTBII BiIJAICHOTO Bi/T IIEHTPA CTUCKY.

(2) Y OontoBuX 3’€IHAHHAX 3 OMOPHUM
dbraHIIeM  TEHTP CTUCKY  CJiJl  BBaXKaTu
pO3TAlIOBaHUM Ha JIiHii, MO0 MPOXOJUTH 4Yepe3
CepeiMHy CTHCHYTOI TIOJNWIII €JeMEHTa, IO
MPUETHYETHCS.
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(16) Splices in flexural members should
comply with the following:

a) Compression flanges should be treated as
compression members;

b) Tension flanges should be treated as
tension members;

c) Parts subjected to shear should be designed
to transmit the following effects acting
together:

—the shear force at the splice;

—the moment resulting from the eccentricity,
if any, of the centroids of the groups of
fasteners on each side of the splice;

— the proportion of moment, deformation or
rotations carried by the web or part,
irrespective of any shedding of stresses into
adjoining parts assumed in the design of the
member or part.

6.2.7.2 Beam-to-column joints with bolted end-
plate connections

(1) The design moment resistance M;gq Of a

beam-to-column joint with a bolted end-plate
connection may be determined from:

(6.25)

where: Fura IS the effective design tension
resistance of bolt-row r ;

h, is the distance from bolt-row r to the centre
of compression

r is the bolt-row number.

NOTE: In a bolted joint with more than one bolt-row
in tension, the bolt-rows are numbered starting from
the bolt-row farthest from the centre of compression.

(2) For bolted end-plate connections, the
centre of compression should be assumed to
be in line with the centre of the compression
flange of the connected member.
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(3) EdextuBHy po3paxyHKOBY HECY4y 3/1aTHICTh
Ha pO3TAr Fypy KOXHOrO psmy OONTIB CIif
BU3HAUATH M0 Yep3i, MOYMHAIYM 3 TIEPIIOro,
HaWOLIBII BIAMAJEHOTO BiJ IIEHTPpA CTHUCKY,
HOTIM JIPYTOTO 1 TaK Aaji.

(4) Ilpu Bu3HauYeHHI €(PEKTUBHOI PO3PAXYHKOBOI
HECy4oi 3[aTHOCTI Ha po3TAT Firrd psimy OONTIB
r, e(QEeKTHBHOIO PO3PAaXYHKOBOK  HECYYOIO
3MATHICTIO Ha PO3TAT YCiX IHIMX OOJNTIB,
pO3TaNIOBaHUX OJIMKYE JIO IIEHTpa CTUCKY, CIi
HEXTYBAaTH.

(5) EdextuBHy po3paxyHKOBY HECY4y 3/1aTHICTh
Ha po3Tar Fy py pady OoNTiB I ciix npuiMaTn
BIJIMOBIIHOI0 PO3PAXyHKOBIM HeCcydiil 37aTHOCTI
Ha po3TAr Fyry, po3risayuu Horo i3osibOBaHO
Bil 1HmMX psAgiB OonriB, 1uB. 6.2.7.2(6),
3MCHIIICHOIO 33 HEOOXIAHOCTI IS BUKOHAHHS

yMOB, HaBeqieHuX y 6.2.7.2(7), (8) ta (9).

(6) 3naueHHs e(deKTUBHOI  PO3PaxXyHKOBOI
HECYYOi 3JaTHOCTI Ha PO3TAT Fy gy pAay OOINTIB,
10 PO3TIISAAOTHCS 130JIbOBAHO BiJI IHIIUX PSIIB,
CJIIJ MpUIMATH TaKUM, 110 JOPIBHIOE 3HAYECHHIO
HallMEHIIOI Hecydoi 3JaTHOCTI Ha  PpO3TST
OKpeMoro psay OONTIB HACTYMHHMX OCHOBHHX
KOMIIOHEHTIB:

— CTIHKU KOJIOHH MpHU po3TAry Ft werd , cM.
6.2.6.3;

— TIOJIMIII KOJIOHU TIpH 3THHI Ft fcRrd, 1UB. 6.2.6.4;

— omnopHoro (uaHus npu 3ruHi Ft eprd , AUB.
6.2.6.5;

— CTiHKM Oanmku mpu po3tary Ft word , JHB.
6.2.6.8.

(7) EdextuBHy po3paxyHKOBY HECYUy 3/1aTHICTh
Ha po3TiAr Furd psagy OonrtiB r cmig, 3a
HEOOXITHOCTI, 3MEHIIyBaTH JO 3HAYEHHS,
MeHIoro Hik Frd, BU3HaueHoro B 6.2.7.2(6),
00 Mpu BpaxyBaHHI y PO3PaxyHKY YCIX psIiB
00NTIB 10 psAy I BKIOYHO BUKOHYBAJIUCH
HACTYITHI YMOBH:

— CyMapHa po3paxyHKOBa Hecy4ya 37aTHICTb

ZF rs Vypre /B, e P crin BusHavaty 3a 5.3(7),

ImB. 6.2.6.1;
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(3) The effective design tension resistance
Fiwrg for each bolt-row should be
determined in sequence, starting from bolt-
row 1, the bolt-row farthest from the centre
of compression, then progressing to bolt-row
2, etc

(4) When determining the effective design
tensin resistance Furd for bolt-row r the
effective design tension resistance of all
other bolt-rows closer to the centre of
compression should be ignored.

(5) The effective design tension resistance
Firg OF bolt-row r should be taken as its
design tension resistance Fry as an
individual  bolt-row  determined  from
6.2.7.2(6), reduced if necessary to satisfy the
conditions specified in 6.2.7.2(7), (8) and (9).

(6) The effective design tension resistance
Fir rg OF bolt-row, taken as an individual bolt-
row, should be taken as the smallest value of
the design tension resistance for an individual
bolt-row of the following basic components:

— the column web in tension Fi wcrd See
6.2.6.3;

— the column flange in bending Ft fcrd See
6.2.6.4;

—the end-plate in bending Ft eprd See 6.2.6.5;
— the beam web in tension Ft wbrd S€€ 6.2.6.8.

(7) The effective design tension resistance
Fiura Of bolt-row r should, if necessary, be
reduced below the value of Fird, given by
6.2.7.2(6) to ensure that, when account is
taken of all bolt-rows up to and including
bolt-row r the following conditions are
satisfied:

— the total design resistance XF, oy <V, o /B,
with B from 5.3(7) see 6.2.6.1;
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— CyMapHa poO3paxyHKOBa Hecydya 3JaTHICTb
2F ry HE NOBUHHA IEPEBUINYBATH HAKMEHIIOTO

3 HACTYITHHUX JIBOX 3HAYCHb:

— PO3paxyHKOBOI HeCyudoi 3/IaTHOCTI CTIHKH
KOJIOHH TIPH CTUCKY F¢ o pg » MB. 6.2.6.2;

— PO3PaxyHKOBOI HECY4YOi 3JaTHOCTI CTIHKH Ta
MOJUIII OaNTKK TIpH CTUCKY Fe ford , AHB. 6.2.6.7.

(8) EdexTrBHY pO3paxyHKOBY HECy4y 3AaTHICTb
Ha po3Tar Fygrq paxy OondriB r  cmig, 3a
HEOOXITHOCTI, 3MEHIIyBaTH JO 3HA4YCHHS,
MEHIIOTO HiX Ftrd, BU3HaueHOTO 32 6.2.7.2(6),
JUISE TOTO, MO0 CyMa PO3PaxyHKOBHX HECYYHMX
3IaTHOCTEH yCiX psgiB OonTiB A0 psxy I
BKIIIOYHO, III0 BIJHOCSITBCS JIO OJHI€T IPyNHu, HE
TIEPEBUILYBaJa PO3paxyHKOBOI HECY4O1
3maTHOCTI wi€i rpynu B uimomy. HeoOximHo
BUKOHYBAaTH HACTYITHI MEPEBIPKU Ui OCHOBHHUX
KOMIIOHEHTIB:

— CTIHKM KOJIOHM TpH pPO3TIAry FrweRrd, OUB.
6.2.6.3;

— TIOJUIII KOJIOHH ITPH 3THHI FifcRrd, 1UB. 6.2.6.4;

— omopHoro (uanus mpu 3ruHi Fteprd, TUB.
6.2.6.5;

— CTiHKH Oanku npu po3Tiary FewbRrd, IUB.
6.2.6.8.

(9) Sxmo edexTuBHA pO3paxyHKOBa Hecyda
3[IaTHICTb HA PO3TAT Fy pq OMHOTO 3 MONEPEHIX
paniB  OontiB X Oimbme Hik 1,9F gy TO
e(heKTUBHY pO3paxyHKOBY HECydy 37aTHICTh Ha
po3tsar  Fgrd pagy OodatiB  r cmig, 3a
HEOOX1JTHOCTI, 3MEHIIIYBaTH, 1100 3aJ0BOJLHUTH
YMOBY:

Ftr ,Rd

ne hy — Bizictanb MiX psoM OONTIB X JI0 IIEHTpA
CTHCKY;

X — HAWOIIBII BiANATICHWH BiJl IIEHTPA CTHCKY

psa  OoONTIB 3  PO3PaXyHKOBOIO  HECYUYOHO
3/1aTHICTIO Ha po3TAr Buie 1,9Frd.
ITPUMITKA. VY HarioHanbHOMY  JOAAaTKy  MOXeE

MICTUTHCS J0JIaTKOBa iH(OpMaIisi MOJ0 BUKOPHCTAHHS
yMoBH (6.26).

<F
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— the total design resistance XF ., does not
exceed the smaller of:

— the design resistance of the column web in
compression F . rq S€€ 6.2.6.2;

— the design resistance of the beam flange
and web in compression Fe mrd See 6.2.6.7.

(8) The effective design tension resistance
Fi rg OF bolt-row r should, if necessary, be
reduced below the value of Fird, given by
6.2.7.2(6), to ensure that the sum of the
design resistances taken for the bolt-rows up
to and including bolt-row r that form part of
the same group of bolt-rows, does not
exceed the design resistance of that group as a
whole. This should be checked for the
following basic components:

— the column web in tension Fiwcrd, See
6.2.6.3;

— the column flange in bending Ftfcrd, See
6.2.6.4;

—the end-plate in bending Fteprd, Se€ 6.2.6.5;
— the beam web in tension Ftwb rd, Se€ 6.2.6.8.

(9) Where the effective design tension
resistance Fy gq Of one of the previous bolt-
rows x is greater than 1,9F g4, then the
effective design tension resistance Fyrq fOr
bolt-row r should be reduced, if necessary, in
order to ensure that:

h,/h

tx,Rd"'r X!

(6.26)

where: hy is the distance from bolt-row x to
the centre of compression;

X is the bolt-row farthest from the centre of
compression that has a design tension
resistance greater than 1,9FRrd.

NOTE: The National Annex may give further
information on the use of equation (6.26).
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(10) Meron, naBenenuii y 6.2.7.2(1) — 6.2.7.2(9),
MOJKE€ 3aCTOCOBYBATHUCS HJISi PO3PAXYHKY CTHUKY
Oayiok Ha OonTax 13 NMPUBAPEHUMH OTIOPHUMHU
dnaHIsIMH, TUB. PUCYHOK 6.17, BUKIIOYAIOUU
ACMEKTH, 110 CTOCYIOThCS KOJIOH.

Pucynox 6.17
Figure 6.17

6.2.8 Po3paxynkoBa Hecyua 3JaTHicTH 0a3
KOJIOH 3 OOPHUMH IIUTAMHU

6.2.8.1 3acanvhi nonosicenns

(1) basu komoH MOBHHHI OyTH JOCTaTHHOTO
po3Mipy, MaTH HEOOXiHY JKOPCTKICTh Ta
MIIHICT I8 Tepeaadi  OChOBUX  CHUI,
3THHAJIBHUX MOMCHTIB Ta IMOMNEPEYHUX CHJI Ha
dbyHmameHTH abo0 1HINI OIMOpPHI YacTUHHU, HE
NEPEBUIIYIOYHN X HECYYOi 3JJaTHOCTI.

(2) Po3zpaxyHKoBY MILHICTh Ha 3MHMHAaHHSA MIX
OTIOPHOIO IJTUTOIO 6a3u Ta (yHJaMEHTOM MOKHA
BU3HAYUTH, BUXOASYM 3  PIBHOMIPHOTO
pPO3MOALTY CTUCKAJIbHMX 3YCHJIb 10 IUIOII
3MUHaHHS. Jnsg  OGeToHHuUX — (QyHIaMEHTIB
MII[HICTP ~Ha  3MUHAHHA HE  TIOBHHHA
MEPEeBUILYBaTH PO3PaXyHKOBOi MII[HOCTI Ha
3muHaHHs, fjy, HaBenenoi y 6.2.5(7).

(3) dns 6a3 KOJ0H, IO MiIAI0THCSA CYMICHIM Jii
OCBbOBO1 CHJIM Ta 3TMHAJIBHOTO MOMEHTY, MOXKHA
OPUWHATA  ONHY 3  HACTYIHUX  MOjelei
PO3MOJIIICHHS 3yCHJIb MK OMIOPHOIO TLTUTOIO Ta
byHIaMEHTOM, y 3aJIeKHOCTI BiJ BIIHOIICHHS
3Hau€Hb TMPUKIAJACHOT OChOBOI CHIM  Ta
3TUHAIIBHOTO MOMEHTY:

— SAKOI0O OCbOBC CTUCKAJIBHC 3YCHIUIA €
}IOMiHYIO'-II/IM, IMIOBHUM CTHUCK MOXKE BUHUKHYTH
HiI[ oboma MNOJIMIOAMUA KOJIOHHM, K ITOKAa3aHO Ha

pucyHKy 6.18 (a);

— SKIOI0O OChOBE pO3TATYBAJIbHE 3YCHIUISI €
JOMIHYIOYMM, TIOBHHI PO3TAT MOKE€ BHHHUKHYTH
mig oOoMa MOMUILSIMU KOJIOHH, SIK ITOKa3aHO Ha

pucyHky 6.18 (0);
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(10) The method described in 6.2.7.2(1) to
6.2.7.2(9) may be applied to a bolted beam
splice with welded end-plates, see Figure
6.17, by omitting the items relating to the
column,

A »

Ctukn 6aJ710K Ha 00J1TaX i3 NPpUBaApEeHMMH ONOPHUMHU (PIaHUSIMU
Bolted beam splices with welded end-plates

6.2.8 Design resistance of column bases with
base plates

6.2.8.1 General

(1) Column bases should be of sufficient
size, stiffness and strength to transmit the
axial forces, bending moments and shear
forces in columns to their foundations or
other supports without exceeding the load
carrying capacity of these supports.

(2) The design bearing strength between the
base plate and its support may be determined
on the basis of a uniform distribution of
compressive force over the bearing area. For
concrete foundations the bearing stress
should not exceed the design bearing
strength, fiq , given in 6.2.5(7).

(3) For a column base subject to combined
axial force and bending the forces between
the base plate and its support can take one
of the following distribution depending on
the relative magnitude of the applied axial
force and bending moment:

— In the case of a dominant compressive
axial force, full compression may develop
under both column flanges as shown in
Figure 6.18(a).

—In the case of a dominant tensile force, full
tension may develop under both flanges as
shown in Figure 6.18(b).
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— SIKIT[O 3TUHAIBHUN MOMEHT € JOMIHYIOUUM, ITi]T
OJIHIEI0 TIONUICI0 KOJIOHM MOXE BHHUKHYTH
CTHCK, a ITJI IHIIOK — PO3TAT, SK IOKa3aHO Ha
pucyHkax 6.18 B) ta 6.18 ().

(4) OmnopHi mIUTH CIiI  PO3PaxOBYBaTH,
BUKOPHUCTOBYIOYH BIJIMOBITHI METOIU, HABEICHI
B 6.2.8.2 12 6.2.8.3.

(5) Hecyuy 31aTHICTh Ha AiI0 3CYBHOI CHJIM MK
ONOPHOIO IJIMTOK0 Ta (YHIAMEHTOM  CIIiJ
MEPEBIPUTH OJTHUM 13 HACTYITHUX CIIOCOO1B:

— pO3paxyHKOM Hecydoi 37aTHOCTI By3ja Ha
TEPTS MK OTIOPHOIO IJTUTOIO Ta GYyHIAMEHTOM;

— pO3paxyHKOM HeCcyuoi 37aTHOCTI aHKEPHHX
00NTIB Ha 3pi3;

— PpO3paxyHKOM Hecydoi 37aTHOCTI Ha 3CyB
YaCTUHH (PYHIAAMEHTY, IO MPHISATAE IO OMOPHOT
IIJINTH.

Sxmio aHKepHi OOJNTH BHUKOPUCTOBYIOTHCS LIS
CIPUHHATTS 3CYBHUX 3YCWIb MDK OIIOPHOIO
TUTATOIO Ta ONOPOI0 (DYHIAMEHTY, TO CJIiJT TAKOXK
BUKOHYBAaTH IMEPEBIPKY MIIHOCTI O€TOHY Ha
sMmuHaHHA, 1uB. EN 1992,

S0 HaBeneHi BHILE CIOCOOH HE MiAXOMATh, TO
JUIs Tepefavi  3yCHib 3CYBY MIK OIOPHOIO
ILUTATOIO Ta dbyHIaMeHTOM cImipg
BUKOPHCTOBYBATH CIEL1aIbHI €JIEMEHTH, TaKi SIK
XKOPCTKI ynmopu a0o CTpMXKHEBI B’s31, IIO
MPAIOIOTH Ha 3CYB.

a)
a)
= |l =
Neg
/% Meq
| | B
.l 1) | 1y ',l
| 2 |
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—In the case of a dominant bending moment
compression may develop under one column
flange and tension under the other as shown
in Figure 6.18(c) and Figure 6.18(d).

(4) Base plates should be designed using the
appropriate  methods given in 6.2.8.2 and
6.2.8.3.

(5) One of the following methods should be
used to resist the shear force between the
base plate and its support:

— Frictional design resistance at the joint
between the base plate and its support.

— The design shear resistance of the anchor
bolts.

— The design shear resistance of the
surrounding part of the foundation

If anchor bolts are used to resist the shear
forces between the base plate and its support,
rupture of the concrete in bearing should also
be checked, according to EN 1992.

Where the above methods are inadequate
special elements such as blocks or bar shear
connectors should be used to transfer the
shear forces between the base plate and its
support
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B)
c)
= E =
NEl:f
/t\ Meg
| ]
i 7] l Zer T
z

Pucynox 6.18
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r)
d)
= l~ =
Ngg
t% Meq
[N L

T Zn) l 1y l
z |

BusHaveHHs nJieya BHYTPIIIHBOI Mapu CUJI Z 'y 0a3i KOJIOHH:

a — KpinJieHHs1 6231 KOJIOHU MPHU TOMiHYBaHHI HOPMAJIbHOI CTHCKAJIBHOL CHUJIH;
0 — KpinJieHHs1 0234 KOJIOHH NP JOMiHYBAHHI HOPMAJIbHOI PO3TATYBaJbHOI CUJIN;
B — KpilvieHHs1 0a3u KOJIOHU NPH JOMiHYBaHHI

3IrHHAJIbHOI0O MOMEHTY

I — KpiluieHHs1 6234 KOJIOHU MPH IOMiHYBaHHi 3rHHAJIbLHOTO0 MOMEHTY;

Figure 6.18

Determination of the lever arm z for column base connections

a) Column base connection in case of a dominant compressive normal force
b) Column base connection in case of a dominant tensile normal force

¢) Column base connection in case of a dominant bending moment

d) Column base connection in case of a dominant bending moment

6.2.8.2 basu xonon, wo niooaromscs Oii miibKu
0CbOBUX CUL

(1) PospaxynkoBy Hecyuy 3aaTHICTH NijRd,
CUMETPUYHOI OMOPHOI IUIMTH 0a3u KOJIOHH,
OiAJIaHOI  IEHTPaJbHOMY  CTHCKY,  MOXXHa
BU3HAUUTH, [JOJIAI0OYM Hecydl 34aTHOCTi FcRrd
TPpOX  OKpeMux  T-ToMIOHMX  EJIEeMEHTIB,
MoKa3aHuX Ha PUCYHKY 6.19 (mBox T-momioHMX
€JIEMEHTIB, PO3TAlIOBAaHUX i  HOJUISMHU
KOJIOHM, Ta OJHOro — mig criHkow). Tpu T-
NOJiOHI €JeMEHTH He TIOBUHHI NepeKpUBaTH
OJIMH OJIHOTO, AUB. pUCYHOK 6.19. Po3paxyHKOBY
HECy4y 3[aTHICTh KOXKHOTO 3 IuX T-TomiOHMX
€JIEMEHTIB CJiJi PpO3paxoByBaTH, BHUKOPUCTO-
BYIOUM METOJI, HaBeIeHUi B 6.2.5.

6.2.8.2 Column bases only subjected to axial
forces

(1) The design resistance, Njrd, Of a
symmetric column base plate subject to an
axial compressive force applied
concentrically may be determined by adding
together the individual design resistance
Fcrda Of the three T-stubs shown in Figure
6.19 (Two T-stubs under the column flanges
and one T-stub under the column web.) The
three T-stubs should not be overlapping, see
Figure 6.19. The design resistance of each of
these T-stubs should be calculated using the
method given in 6.2.5.

.1

3

1 — T-noaiouuii exemenr 1; 2 — T-noaionumii exement 2; 3 — T-noxionuii ejiemenr 3

Pucynox 6.19
Figure 6.19

1—-T-stub 1; 2—-T-stub 2; 3—-T-stub 3

T-noai0Hi eleMeHTH, 110 He IEPEKPUBAIOTH OJUH OJHOT0
Non overlapping T-stubs
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6.2.8.3 Basu konon, wo niooaomscs il 0CboBUX
CUL MA 32UHATIbHUX MOMEHMIB

(1) Po3paxyHKOBYy Hecydyy 3AaTHICTb Ha 3TUH
Mijrd 6a3u KOJOHU, IO MiJAAETHCSA ii OCHOBOL
CHJIM Ta 3TUHAJILHOTO MOMEHTY, CJIiJl BU3HAYaTH,
BUKOPHUCTOBYIOYHM METOJI, HABEJACHUN y TaOIHII
6.7, ne pobora OETOHY Ha CTHUCK IiJ IUIATOIO,
PO3TAIIOBAaHOK OE3MOCepeHhO Tif] CTIHKOIO
kojoHu (T-momiOHMI eneMeHT 2 Ha PUCYHKY
6.19), He BpaxoByerbcsa. llpu  mbomy
BUKOPUCTOBYIOThCS HACTYITHI ITapaMeTpu:

— F1,1,rd — pO3paxyHKOBa Hecy4a 3/1aTHICTh By3J1a
Ha PO3TAT 3 JIIBOi CTOPOHH, UB. 6.2.8.3(2);

— F7.rrd — pO3paxyHKOBa Hecy4a 3[IaTHICTh By3Jia
Ha PO3TAT 3 MPaBOi CTOPOHH, 1uB. 6.2.8.3(3);

— Fcird — po3paxyHKOBa Hecyda 3HaTHICTbH
By3J1a Ha CTHCK 3 JIiBOi CTOpOHH, TUB. 6.2.8.3(4);

— Fc,rrd— pO3paxyHKOBa HeCy4a 3/1aTHICTH By3JIa
Ha CTHUCK 3 TIPaBoi CTOPOHHU, TUB. 6.2.8.3(5).

(2) Po3paxyHKOBY Hecydy 3JaTHICTh By3/a Ha
po3TAr 3 JiBOi cTOpoHU Fr1Rrd CHig mpuiiMatu
TaKOI0, IO IOPIBHIOE HAWMEHIIOMY 3HAYECHHIO 3
HECYYMX 3/IaTHOCTeH HACTYNHUX OCHOBHHX
KOMITOHEHTIB:

— PO3TIATHYTOI CTIHKH KOJIOHH, PO3TalIOBaHOI
MiJ JIBOK TIOJNHICI0 KOJOHHM, Ftwerd, HB.
6.2.6.3;

— ONOPHOI JIUTH, 10 3TUHAETHCS, PO3TALIOBAHOT
i JIIBOIO MOJIUIICIO KOJIOHH,
Ft pi,Rd, 1UB. 6.2.6.11.

(3) Po3paxyHKOBY Hecydy 3/4aTHICTb By3/a Ha
PO3TAT 3 IpaBoi CTOPOHU Fr gy CHiI npuiiMaTi
TaKOI0, 110 JIOPIBHIOE HafMEHILIOMY 3HAYE€HHIO 3
HECYYMX 3JIaTHOCTEH HACTYITHUX OCHOBHHX
KOMITOHEHTIB:

— PO3TIATHYTOI CTIHKH KOJIOHH, PO3TalllOBAaHOT
MiJ] TPaBOIO TMOJUIEI0 KOJOHU, FtweRrd, AUB.
6.2.6.3;

— OMOPHOI TUIATH, IO 3TUHAETHCA, PO3TAIOBAHOL
MiJ] TPaBOI TMOJHUICI0 KOJIOHH, FipiRrd, AUB.
6.2.6.11.
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6.2.8.3 Column bases subjected to axial forces
and bending moments

(1) The design moment resistance Mjrq Of a
column base subject to combined axial force
and moment should be determined using the
method given in Table 6.7 where the
contribution of the concrete portion just
under the column web (T-stub 2 of Figure
6.19) to the compressive capacity is omitted.
The following parameters are used in this
method:

—Fr,1ra IS the design tension resistance of the
left hand side of see 6.2.8.3(2);

—FrrRra is the design tension resistance of the
right hand side of see 6.2.8.3(3);

—Fc,1rd IS the design compressive resistance
of the left hand side see 6.2.8.3(4);

— Fcrra IS the design compressive resistance
of the right hand side of the joint see
6.2.8.3(5);

(2) The design tension resistance Frird Of
the left side of the joint should be taken as
the smallest values of the design resistance of
following basic components:

— the column web in tension under the left
column flange Fiwcrd, see 6.2.6.3;

— the base plate in bending under the left
column flange Ft pird, See 6.2.6.11.

(3) The design tension resistance Fr g4 Of the
right side of the joint should be taken as the
smallest values of the design resistance of
following basic components:

—the column web in tension under the right
column flange Ftwcrd, Se€ 6.2.6.3

— the base plate in bending under the right
column flange Ft pird, S€€ 6.2.6.11
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(4) Po3paxyHKOBY HeCydy 3AaTHICTh By3Ja Ha
CTHCK 3 JIiBOi CTOpOHU FciRrd chig mpuiiMatu
TaKOI0, 1110 JIOPIBHIOE HAHMEHIIIOMY 3HAYCHHIO 3
HECYYHX 3JIaTHOCTCH HACTYIMHUX OCHOBHHX
KOMITOHEHTIB:

— CTUCHYTOTO O€TOHYy, pO3TAlIOBAHOTO TiJ
JBOIO MOJUIICIO KOJIOHH, Fc plRrd, AUB. 6.2.6.9;

— CTHUCK JIIBOI ITOJIMI[I KOJIOHH Ta CTIHKH FcfcRrd ,
ouB. 6.2.6.7.

(5) Po3paxyHKkoBy Hecydy 34aTHICTb By3/a Ha
CTHCK 3 IIpaBoi CTOpoHM Fc  pq Cilif mpuitMaTu
TaKol0, 10 JTOPIBHIOE HAHMEHIIOMY 3HAUYEHHIO 3
HECYYMX 3/IaTHOCTEH HACTYIHUX OCHOBHHX
KOMIIOHEHTIB:

— CTHCHYTOr0 OETOHY, PO3TalllOBAaHOTO i
MPaBOIO MOJIMIICIO KOJIOHH, FcplRrd, TUB. 6.2.6.9;

— CTHCK JiBOI MOJIMIII KOJIOHM Ta CTiHKHU FcfcRrd,
ouB. 6.2.6.7.
ZT 1, cImijt

(6) 3wauenHs Z11, Zci, ITr Zcr

BU3HA4YaTH BiamoBinHO 10 6.2.8.1.
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(4) The design compressive resistance Fcird
of the left side of the joint should be taken
as the smallest values of the design resistance
of following basic components:

— the concrete in compression under the left
column flange Fcpird, Se€ 6.2.6.9;

— the left column flange and web in
compression Ffcrd, Se€ 6.2.6.7.

(5) The design compressive resistance Fcpq
of the right side of the joint should be taken
as the smallest values of the design resistance
of following basic components:

— the concrete in compression under the right
column flange Fcpird, Se€ 6.2.6.9.

— the right column flange and web in
compression FefcRrd, ,See 6.2.6.7

(6) For the calculation of z11, zc 1, Z1r, 211, ZC
see 6.2.8.1.

Taoauusa 6.7 Po3paxyHkoBa Hecy4a 3JaTHICTh Ha 3ruH MjRrd 6023 KOJIOH
Table 6.7 Design moment resistance Mjrd 0f column bases
Bun HaBanTaxkeHHs 6azu .Hneqe" .
Loading BHYTPIIIHBOI IapH POSanyHKOBa HECy4a 3/1aTHICTb Ha 3T'MH Mj,Rd
cui Z Design moment resistance M;grq
Lever arm z
Jlisa CTOpOHA PO3TATHCHA Negg >0 mae>z;, Negg <0 mae<-z,
Left side in tension
IpaBa cTopoHa CTHCHYTa Mene 3
Right side in compression Z=1Ir,+ 1, The smaller of
Fr iRl —F el
T,1,Rd Ta (and) C,r,Rd
z.. le+1 z,/e-1
Jlia cTOpOHA pOSTATHEHA Ngy >0ma0<e<zy, | Ng>0maz , <e<0
Left side in tension
ITpaBa cTOpOHa PO3TATHEHA Mene 3 Menrme 3
Right side in tension The smaller of The smaller of
= Fr 1reZ Fr o ral
L=lry + i, —TIRAZ 14 (and) —T2IRAZ 14 (and)
z; le+1 z; le+1
l:T,r,Rd z I:T 1,Rd z
z;,/e-1 z;,/e-1
JliBa cTOpOHa CTHCHYTa N ey > Ome< -z, N e < Orae> Zc
Left side in compression
IpaBa cTopoHa po3TSTHEHA Menrme 3
Right side in tension Z=17c t1Z;, The smaller of
—F. 1 ra?
C,1,Rd (and) T,r,Rd
z; le+1 c./e-1
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JliBa cTOpoHa cTHCHYTa

Left side in compression
IIpaBa cropoHa cTUCHYTa

Right side in compression
L=17c,+1,

EdSOTaO<e<ZC’1 NEdSOTaZCYr<eSO
Mesnie 3 Mesnte 3
The smaller of The smaller of
—F. 1 reZ —F. 1 ra?
CIRI™ 1 (and) CLIRI™ ra (and)
Z.. le+1 Z.. /le+1
FC,r,RdZ _Fc,r,RdZ
z.,/e-1 z.,/e-1

M, >0 is clockwise, N4 > 0 is tension

e— Mgy _ Mpq _
Neq Ngq

M_, > O Binnosinae HanpsMKy MOMEHTY 32 roAMHHIKOBOIO cTpinkoro, N, > 0 npu posrary.

6.3 IMOBOPOTHA KOPCTKICTDb
6.3.1 OcHoOBHA MOeJb

(1) TloBOpoTHY IKOpPCTKICTH BY3Ja CIij
BHU3HAYATH, BUXOJSYM 31 3TUHAIBHUX YKOPCT-
KOCTel HOro OCHOBHHUX KOMIIOHEHTIB, KOJKHA 3
SKUX TpeAcTaBlieHa KOe(iII€EHTOM MPYXKHOT
XKOpCcTKOCTI K, 110 BU3Ha4YaeThes 3a 6.3.2.

[NPUMITKA. Li xoeQimieHTH NPYXKHOI >XOPCTKOCTI
NPU3HAYCHI JUIS 3arajbHOTO 3aCTOCYBAaHHSL.

(2) Hns OGonToBUX BY3JOBHX 3’€JlHAHb 13
ONMOPHUM  (IaHLEM, 10 MPHUKPIIUIIOETHCS
OUTBII HIXK OJHUM PSIIOM PO3TATHYTHX OOJNTIB,
KOCQIIIEHTH JKOPCTKOCTI Ki 11 BIAMOBIAHUX
OCHOBHMX KOMIIOHEHTIB CIIiJl BM3HA4YaTH
KOMOIHYBaHHSIM 1X 3HadyeHb. J[ns crosiydeHb
OaJIkM 3 KOJIOHOIO Ta CTHKIB OajloK CIIijf
3aCTOCOBYBAaTH METOJl, HaBeleHu y 6.3.3, a
111 6a3 KOJIOH — METO/1, HaBeIeHui y 6.3.4.

(3) ¥V OonroBoMy BY3J10BOMY 3’€JHAaHHI 3
OTOPHUM (pJIaHIIEM, TPUKPIIIEHUM O1IbII HIXK
OJTHUM PSIOM PO3TATHYTUX OOJTIB, 3 METOIO
CTIPOIIEHHST PO3PaxyHKy POOOTOIO OJHOTO 3
psniB OONTIB MOXHA 3HEXTYBaTH 3a YMOBH,
0 TIPU PO3pPaxyHKy HE BPaXOBYIOTH POOOTY
BCIX IHIMX psaiB OONTIB, pPO3TAIIOBAHUX
Ommkuye 10 meHTpa CTUCKY. KinbKicTh psiB
OOJNITIB, IO 3alUIIAINCI, HE OOOB’SI3KOBO
MOBUHHA OyTH TaKolO K, K MPH BU3HAUYEHHI
PO3PaxXyHKOBOI HECy4oi 3JaTHOCTI 3’ €IHAHHSA
Ha 3THH.

(4) Sxmo ocvoBa cuma Ngg, 1O [i€ Ha
MpUEAHAHUN €JIeMEeHT, He mepeBumrye S5 %
po3paxyHkoBoi Hecydoi 31aTHOCTI Npird HOro
MOTIEPEYHOr0  TIepepizy, TO  TOBOPOTHY

6.3 ROTATIONAL STIFFNESS
6.3.1 Basic model

(1) The rotational stiffness of a joint should
be determined from the flexibilities of its
basic components, each represented by an
elastic stiffness coefficient k; obtained from
6.3.2.

NOTE: These elastic stiffness coefficients are for
general application.

(2) For a bolted end-plate joint with more
than one row of bolts in tension, the stiffness
coefficients ki for the related basic
components should be combined. For beam-
to-column joints and beam splices a method
is given in 6.3.3 and for column bases a
method is given in 6.3.4.

(3) In a bolted end plate joint with more than
one bolt-row in tension, as a simplification
the contribution of any bolt-row may be
neglected, provided that the contributions of
all other bolt-rows closer to the centre of
compression are also neglected. The number
of bolt-rows retained need not necessarily be
the same as for the determination of the
design moment resistance.

(4) Provided that the axial force Ngq in the

connected member does not exceed 5 % of the
design resistance Npira Of its cross-section,
the rotational stiffness S; of a beam-to-
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XKOPCTKICTh Sj CIOTYYEHHSI OallkKh 3 KOJIOHOIO
abo crtuky Oamok mpu aii MomeHTy MiEed,
MEHIIIOTO HiXK pO3paxyHKOBa Hecyda 3J1aTHICTh
By3Ja Ha 3TUH Mjrd, MOXXHa 3 JOCTaTHHOIO
TOYHICTIO BU3HAYUTH 32 (DOPMYJIOO:

S Ez?

]

ne ki — koedillieHT )KOPCTKOCTI Il OCHOBHOT'O
KOMITOHEHTa By37a /;

Z — TuIeYe BHYTPIIIHBOI MTapu CUII, TUB. 6.2.7;

W — BIIHOLIEHHS JKOPCTKOCTEH S;jni Sj, IHMB.

6.3.1(6).

[MPUMITKA. IlouaTkoBa HOBOPOTHA >KOPCTKICTB Sjini
By3Jla BU3HAYa€ThCS 3a BUpa3oM (6.27) mpu p = 1,0.

(5) IoBopoTHY KOpCTKICTh Sj 0a3u KOJIOHU
IpH i1 3rHHAITBHOTO MOMEHTY M Ed, MEHIIIOTO
HIXK pO3paxyHKOBa HeCyda 3/1aTHICTh By3ja Ha
3ruH MjRrd, MOKHA 3 JIOCTaTHHOIO TOYHICTIO
BU3HA4YUTH 3 6.3.4.

(6) KoedimieHT 5KOpPCTKOCTI LU CITiJ] BU3HAYATH
HACTYITHUM YHHOM:

T
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column joint or beam splice, for a moment
Mieq, less than the design moment resistance
Mijrd, Of the joint, may be obtained with
sufficient accuracy from:

(6.27)

where: kj is the stiffness coefficient for basic
joint component I;

Z —is the lever arm, see 6.2.7;

u —is the stiffness ratio S;;,;S;, see 6.3.1(6).

NOTE: The initial rotational stiffness S.

,ini

is given by expression (6.27) with p=1,0.

of the joint

(5) The rotational stiffness S; of a column
base, for a moment Mjed, less than the
design moment resistance Mijrq, Of the joint,
may be obtained with sufficient accuracy
from 6.3.4.

(6) The stiffness ratio u should be determined
from the following:

—skmo (if) Mg, <2/3M g i =1, (6.28a)

—sktto (if) 2/3M gy <M, g SM et n=(L5M, ¢y /M )" , (6.286)

7€ KoeQIieHT \ BHM3HAYAEThCS 3a TabiIu-
e 6.8.

Tadauna 6.8 3HavyeHHs KoedilicHTa
Table 6.8 Value of the coefficient y

in which the coefficient v is obtained from
Table 6.8.

Tun 3’eqHanHs

Type of connection v
3BapHe
Welded 27
BonToBe 3 onopunM QraneM 27
Bolted end-plate '
BosToBe 3 MOSICHUMH KYTHKOBUMH HAaKJIaJIKaMH

3,1

Bolted angle flange cleats
3’eTHAHHS OTIOPHOT MITUTH 0a3u

. 2,7
Base plate connections

(7) OcHOBHI KOMIIOHEHTH, SIK1 CIIiJT Bpa-
XOBYBaTH TPH BH3HAYEHHI IKOPCTKOCTI
3BapHOTO CIIOJIYYE€HHS OalKh 3 KOJIOHOIO
Ta BY3JIOBOTO 3’€IHAHHS 3 MOSCHUMH KY-

(7) The basic components that should be taken
into account when calculating the stiffness of a
welded beam-to-column joint and a joint with
bolted angle flange cleats are given in Table
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THKOBMMH HakJaJgkaM{ Ha 0oJiTax, HaBe-
neHl y Tabnui 6.9. OCHOBHI KOMITOHEHTH
00TOBOTO 3’€THAHHS 3 OTMOPHUM (hIIaHIIEM
Ta OTIOPHOIO TUTMTOIO HAaBEACHI y TabuIi
6.10. ns o6ox TabmuIh 3HAYEHHS KOe-
¢itientiB Ki 1711 OCHOBHHUX KOMITOHEHTIB
CJILT BU3HA4YaTH 3a Tadimiero 6.11.

(8) st BU3HAYEHHS KOPCTKOCTI CITONY-
YeHHs Oallku 3 KOJIOHOIO 3 ONOPHHUM
¢maHIeM ciil 3aCTOCOBYBaTH HACTYIHY
mporeaypy.  3HaueHHs  KoedilieHTa
EKBIBAJICHTHOT )KOPCTKOCTI Kgq, Ta €KBiBa-
JICHTHOTO TUIeYa BHYTPILIHBOI Mapu CUI
Zeq, CHOIYYEHHs BH3HAYalOTh 3a 6.3.3.
BuxopuctoBytoun KoedilliEHTH KOPCT-
KocTi Keq (M1 cronmyuenns) ta K; (mns
CTIHKM KOJIOHH, IO TIPAIIO€ Ha 3CYB), a
TaKOX IUIeYe BHYTPINIHBOI Mapu CHI Z,
SKE TPUUMAETHCS TaKWUM, IO JOPIBHIOE
€KBIBAJICHTHOMY IUI€Yy  BHYTPIIIHBOI
Napu CUIl Zy;, BHU3HAYAIOTH HKOPCTKICTH
CIIOJTy4YeHHs BiamoBigHo 10 6.3.1(4).

Ta6auoa 6.9
Table 6.9

EN H b 1993-1-8:2011

6.9. Similarly, the basic components for a
bolted end-plate connection and a base plate are
given in Table 6.10. In both of these tables the
stiffness  coefficients k;, for the basic
components are defined in Table 6.11.

(8) For beam-to-column end plate joints the
following procedure should be wused for
obtaining the joint stiffness. The equivalent
stiffness coefficient, k., and the equivalent
lever arm, z.,, of the joint should be obtained
from 6.3.3. The stiffness of the joint should then
be obtained from 6.3.1(4) based on the stiffness
coefficients, ko, (for the joint), k; (for the
column web in shear), and with the lever arm,
z, taken equal to the equivalent lever arm of the
joint, g,

BysJi0Bi 3BapHi 3’eqHaHHs 200 60.1TOBI 3’€IHAHHA 3 MOSACHOI0O KYTMKOBOIO HAKJIAAKOI0
Joints with welded connections or bolted angle flange cleat connections

3BapHi CMOIY4YeHHs OAJIKH C KOJIOHOIO

KoeodiuienTu sxopeTrocTi K; 110 mpuiMaroThes y

a A . PO3paAXYyHKY
Beam-to-column joint with welded connections Stiffness coefficients k; to be taken into account
OIHOCTOPOHHE Ki- ko- K
Single-sided LRz
/IBOCTOPOHHE - IpH JiT MOMEHTIB, PIBHHUX 32 a0COIIOTHOIO
BEJIMYNHOIO Ta MPOTHIICKHUX 38 HAPSIMKOM ko; K3
Double-sided -Moments equal and opposite
/TBOCTOpPOHHE - TIPH il HEPIBHUX 32 3HAYCHHSIM MOMECHTIB Ke: ko: K

Double-sided -Moments unequal

Criosy4yeHHs OaJIky 3 KOJIOHOK Ha 00JITax Ta MosAcHOI Kytukosow  |KoedimienTn xopcertkocti Ki, o mpuitMaroTsest y

HAKJIAIKOFO PO3paxyHKy
Beam-to-column joint with olted angle flange cleat connections Stiffness coefficients k; to be taken into account
OIHOCTOPOHHE e b bt ke e L e Lo Kk
Single-sided Ki; ka; Ks; Ka; Ke; Kio; ki1 *; Kiz

/TBOCTOPOHHE - TIPH Jil MOMEHTIB, PiBHUX 32 a0COIOTHOIO

IBEJIMYMHOIO Ta HPOTWICIKHUX 3a HAIIPAMKOM
Double-sided -Moments equal and opposite

k2; Ks; Ka; Ke; Kio; Kia *; Kio **

/IBOCTOPOHHE - IpH i1 HEPIBHUX 33 3HAUYCHHSM MOMEHTIB

Double-sided -Moments unequal

K1; Ko; Ka; Ka; Ke; Kio; Ki1 *; ki **

IMoMeHTH, piBHI 32 a0COIIOTHOIO BEIMYHHOIO Ta IPOTUIICHKHI

Ba HaIIPSIMKOM

Moments equal and opposite Moments unequal cleat.

W

M) ea

+ + M

j:Ed

e
I

* JlBa koediuieHTH K11, 10 OTHOMY —
JUISL KOYKHOT TTOJIUIII.
* Two ki, coefficients, one for each flange;
** Yotupu xoeditientu Ky, 1o ogHoMy — st
KOKHOT ITOJIHIII Ta JJIsSI KOXKHOI HaKJIaIKu

Mp.co ** Four ki, coefficients, one for each flange

and one for each

Tadanua 6.10 BouarTosi 3’exHanns (JaHIs Ta ONOPHOI NJUTH KOJIOHH

Table 6.10 Joints with bolted end-plate connections and base plate connections
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CnonyueHHs1 0aJIKU 3 KOJIOHOIO
Ha OonTax Ta ¢aHIi
Beam-to-column joint with bolted

KinmbkicTh psijiiB
PO3TATHYTHX OOINTIB
Number of bolt-rows in

KoedirienTtu xopcrrocri ki,
10 MPUAMAIOTHCS Y PO3PAXYHKY
Stiffness coefficients k;

3a a0COJIIOTHOIO BEIIMUHUHOIO Ta TIPOTHIICIKHUX
3a HallpsIMKOM

Double sided — Moments equal and opposite

end-plate connections tension to be taken into account
Onnu o Kt lre ke
OIHOCTOPOHHE One ka; K2; Ks; Ka; ks; Kio
Single-sided [lBa Ta Oinbie .
Two or more ki ko; kg
JIBOCTOpPOHHE — TIPH il MOMEHTIB, PiBHUX Onun Ko: Ks: Ka: Ks: Kio
One L] ) L] )

JIBa Ta Oinbiie
Two or more

kZ; keq

JIBOCTOpOHHE — MPH Aii HEPIBHUX 33 3HAYCHHIM
MOMEHTIB

Double sided — Moments unequal

(@)i57151
One

k1; K2; Ks; Ka; Ks; Kio

JlBa Ta Oinbiie
Two or more

k1; k2; keq

Cruk 6asnok Ha Oontax Ta (uaHISIMU

Beam splice with bolted end-plates

KinbkicTb psiiiB
PO3TATHYTHX OOJITIB
Number of bolt-rows in
tension

KoedimienTn xopcrrocti ki,

110 MPUMMAIOTBCS Y PO3PaxXyHKyY
Stiffness coefficients k; to be taken into
account

JIBOCTOpOHHE — TIPH il MOMEHTIB, PIBHUX
3a 3HAYCHHSM Ta NPOTHIIC)KHUX 32 HAIIPSIMKOM

Double sided — Moments equal and opposite

(@)i57051
One

ks [3miBa]; ks [cipaBal; Kio

JlBa Ta Oinbiie
Two or more

keq

3’eTHaHHS ONIOPHOT MIUTH 0a3u

Base plate connections

KinbkicTb psiiiB
PO3TATHYTHX OOJITIB
Number of bolt-rows in
tension

KoedinienTtn sxopctrocTi k;,

110 MPUIMAIOTBCS Y PO3PaXyHKY
Stiffness coefficients k; to be taken into
account

3’eqHaHHS OMOPHOT IUTUTH 0a3H

Base plate connections

Onnu
One

ki3; Kis; Kie

JlBa Ta Oinbie
Two or more

Ki3; Kis 1 Kie 17151 KOKHOTO psiy 6OTIB

6.3.2 KoediuienTn KOPCTKOCTI
OCHOBHHMX KOMIIOHEHTIB BY3J1iB

(1) KoedimieHTH XOpCTKOCTI Ui OCHOBHHX
BHU3HA4aTH,
BUKOPHUCTOBYIOUM BUPA3H, HaBEACHI y TaOIuUII1

KOMITIOHEHTIB ~ BY3JIiB  CIiJ

6.11.

IS

6.3.2 Stiffness coefficients for basic joint

components

(1) The stiffness coefficients for basic joint
component should be determined using the
expressions given in Table 6.11.
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Tabmuua 6.11 KoedimieHTn :0opcTKOCTI 1751 0CHOBHUX KOMIIOHEHTIB BY3JiB
Table 6.11 Stiffness coefficients for basic joint components
Komnonent KoeiuieHT xopcTKOCTI Ki
Component Stiffness coefficient k;
JlifstHKa CTIHKH KOJIOHH HexopcTke 0THOCTOPOHHE 3’ € THAHHS YKopctke 3’ rHaHHS
npH 3CyBi a00 JIBOCTOPOHHE 3’€IHAHHS 0aJIOK Stiffened
Column web panel in shear OJTHAKOBOI BUCOTH
Unstiffened, single-sided joint, or a
double-sided joint in which the beam
depths are similar
k, = 0,38Ac ?j;j\’c k, =o0

Z - TIIeYe BHYTPIIIHBOI TapH CUII, TUB. PUCYHOK 6.15;
z - is the lever arm from Figure 6.15;

B - xoedinieHt Tpanchopmanii, muB. 5.3(7)

B - is the transformation parameter from 5.3(7).

CriHKa KOJIOHH NIPU CTHCKY
Column web in compression

HexxopcTke 3’€tHaHHA YKopcTke 3’eaHaHHA
unstiffened Stiffened

eff ,c,wc wc

d

C

0,70, .t
Kk, = ——dfcvewe

k, = o0

Detf cwe - eexTHBHA IIMpHHA, 1UB. 6.2.6.2
bett e IS the effective width from 6.2.6.2

CriHKa KOJIOHH NIPU PO3TSTY
Column web in tension

Xopcrke abo HexxopcTke 00NTOBE
3’€IHAHHS 3 OHUM PAIOM PO3TATHYTHX
6ouiTiB 200 HEXXOPCTKE 3BapHE 3’ €THAHHS
stiffened or unstiffened bolted
connection with a single bolt-row in
tension or unstiffened welded
connection

YKopctke 3BapHe 3’ € qHAHHS
Stiffened welded connection

eff ,t,wcwc

d

C

0, 7hyy et
Ky = ———teve

ky =00

Deff twe — €peKTHBHA MIMPHUHA CTIHKH KOJOHU MPH PO3TSTY BimmosimHo 10 6.2.6.3.
VY By3ii 3 OJHHM PSAZOM PO3TATHYTUX OONTIB 3HAUEHHS Defwe CITIJ MPUAMATH
TaKUM, IO JOPIBHIOE HAHMEHIIOMY 31 3HaueHb €(DEKTHBHUX JOBXKHUH lef (st
By3JIa 3 OIHUAM DSIIOM OOMTIB, PO3MIIAIAI0OYN HOTO i30JIbOBAHO BiJ iHIIHMX PSIIB
abo0 SK YaCTHUHY TPYIHU PsIiB OONTIB), HaBEJACHUX UL JAHOTO PsAy OONTIB y
Tabmumi 6.4 (MpH HEmiIKpIiIUleHid monmuIi KojoHW) abo y Tabmumi 6.5 (mpu
MiAKPITUICHIH TOAT KOJIOHN)

bei twe — 1S the effective width of the column web in tension from 6.2.6.3. For a
joint with a single bolt-row in tension, besiwe Should be taken as equal to the
smallest of the effective lengths ¢, (individually or as part of a group of bolt-
rows) given for this bolt-row in Table 6.4 (for an unstiffened column flange)
or Table 6.5 (for a stiffened column flange).

[Tonwuis KOJIOHU TpH 3TUHI
(Anst omHOTO PSRy PO3TATHYTHX
00:1TiB)

Column flange in bending

(for a single bolt-row in
tension)

— O’ 9Iefft?c

k
4 m?

let — HaliMeHIna 3 epEKTUBHMX JOBKUH (U1 3’€JHAHHS 3 OJHUM PSIOM OOJITIB,
PO3TIISIIaI0uN MOTO i30JIbOBAHO BiJ 1HIIMX PsAiB ab0 SK YaCTHHY TPYNH PAIIB
60:1TiB), HaBeIeHA UL JAHOTO Psimy O0NTiB y Tabmmui 6.4 (mpu HemiAKpiruIeHii
MOJIHII KOJIOHM) abo Tabmwmi 6.5 (Ipy miAKPIiIUIeH i MOTUI KOJIOHH);

ler — is the smallest of the effective lengths (individually or as part of a bolt
group) for this bolt-row given in Table 6.4 for an unstiffened column flange or
Table 6.5 for a stiffened column flange;

M — IUB. PUCYHOK 6.8

m —is as defined in Figure 6.8.
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Kommonenrt
Component

KoeiuieHT xopcTrocTi Ki
Stiffness coefficient k;

Onopuuii GraHenb MpH 3rHHI
(#7151 OHOTO PSY POITATHYTHX
60uITiB)

End-plate in bending

(for a single bolt-row in
tension)

‘ 0,9l 4t

5 3

m Ll

leff — HaiiMeHIIa 3 e(eKTHBHUX JTOBKHMH (U 3 €JHAHHS 3 OJHUM PSIOM OOJTIB,
PO3TISIIAI0YH HOTO i30JIbOBAHO BiJl 1HIOIMX PsAiB a00 SK YaCTHHY TPYIH PAIIiB
00TiB), HaBeICHA IS JAHOTO psAAy 0oNTiB y Tadbmumi 6.6;
ler — is the smallest of the effective lengths (individually or as part of a bolt
group) for this bolt-row given in Table 6.6;
M — y 3araabHOMY BHMAJKYy BU3HAYAETHCSA 3a puUcyHKOM 6.11, ane st psay
00JTiB, pO3TANIOBAaHUX HA BUCTYIHINA YaCTWHI OMOPHOTO (UIAHILL, M = My, o My
MPUIMAETHCS 32 PUCYHKOM 6.10;
m — is generally as defined in Figure 6.11, but for a bolt-row located in the
extended part of an extended end-plate m = my, where my is as defined in
Figure 6.10

ITosicna HaKJIaJlKa I1pu 3rHHI
Flange cleat in bending

0,9l .t

6 m3

1
|eff - e(i)eKTI/IBHa JIOBKMHA MOSICHO1 HAKJIaAK{, IO BU3HAYAECTHCSA 3a PUCYHKOM
6.12;

les — is the effective length of the flange cleat from Figure 6.12;
M — IUB. pUCYHOK 6.13
m —is as defined in Figure 6.13.

Bontu npu posrary (s
OJTHOTO Psiy OOJTIB)
Bolts in tension

(for a single bolt-row)

klO :1’6'5% / L,

3 MMOTEPEIHIM HATATOM 200 0e3 HhOTO

preloaded or non-preloaded

Lo — momoBxkeHHs OoiiTa MOBXHHOIO, IO IOPIBHIOE 3aTHCHEHIN MOBKUHI
(3arajpHa TOBIIMHA MaTepialy eJIEeMEHTIB, IO CTATYIOTBCA, Ta Imaiid) IuToc
MOJIOBMHA CYMHU BHCOTH TOJIOBKH 00JITa Ta raiku

L, — is the bolt elongation length, taken as equal to the grip length (total
thickness of material and washers), plus half the sum of the height of the bolt
head and the height of the nut.

Bontu nipu 3pisi
Bolts in shear

bes nonepeiHbOro HaTAry
Non-preloaded

3 monepenHiM HATATOM™

*)
Preloaded

_16n,d*f,
k, - k.  Ed,. Ky =0

11 (a60 ' 17)

dm1s — HOMiHANBHMIA HiameTp GonTta M16;

dwmas — is the nominal diameter of an M16 bolt;

Np — KUTBKICTB PSIiB OOJNTIB, IO MPAIIOIOTH HA 3pi3.
np — is the number of bolt-rows in shear

bontr npu 3MuHaHHI

(151 KOKHOTO KOMITOHEHTA |,
10 3MUHAETHCS OOJITOM)

Bolts in bearing (for each
component j on which the bolts
bear)

bes nonepeHbOro HaTAry
Non-preloaded

3 monepenHiM HATATOM™

*)
Preloaded

_ 24n.k k. df,
K, (a6o le) E

k;, =0

€b — BIICTaHb BiJl psity OOJNTIB 10 BUIEHOTO
Kparo INIaCTUHH y HAIIPSIMKY Tepenadi
HaBaHTAKCHHS;

kb = kbl’ ane kb < kbz
k, =0,25¢, /d +0,5

alie
k <125 ep — is the distance from the bolt-row to
b1 = the free edge of the plate in the direction
k,, =0,25p,/d +0,375 of load transfer;
kbz <125 ' fu — MinHICTE Ha PO3TAT Y rPaHUYHOMY

CTaHi 3a HECYYOIO 3/IaTHICTIO CTalll
TIJIAaCTUHU HA PO3TAT,
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Komnonent KoeiuieHT xopcTrocTi Ki
Component Stiffness coefficient k;
k. =1, 5tj 1d e fu— is the ultimate tensile strength of the
: steel on which the bolt bears;
ae (bat) . .
k<25 Pb — KPOK psAAiB OONTIB Y HATIPSIMKY
t = < repeadi HaBaHTaKeHHS,
pb — is the spacing of the bolt-rows in
the direction of load transfer;
tj — TOBIIMHA JAHOT'O KOMIIOHCHTA
t; — is the thickness of that component.
BeroH (BKIIOYarOUN CTKKY) E . /b I
o c eff “eff
U CTHCKY k,=—Y " —
Concrete in compression 13 1,275E

bet — edexTrBHA MpHHA Mo T-moaiOHOTO eneMenTa, uB. 6.2.5(3);
bett — is the effective width of the T-stub flange, see 6.2.5(3);
let — edexTrBHA HOB)UMHA nonuii T-moaibHOTO enementa, auB. 6.2.5(3)
les — is the effective length of the T-stub flange, see 6.2.5(3).

(including grout)

ITnacTrHa, 1110 3TMHAECTHCS i k14 — o
J1€10 CTUCKAJIBHOTO 3yCHUILIIA
Plate in bending under
compression

Lleit KoedillieHT BXKe BpaXxOBaHO IPHU 00UUCIICHH] KoedilieHTa )KOpCTKOCTi K13
This coefficient is already taken into consideration in the calculation of the
stiffness coefficient kiz

Omnopra mTa 6a3u KOJIOHH, 3 ypaxyBaHHAM 3ycuib Bix edekry | be3 ypaxyBaHHS 3ycuiis Bix eekTy
II0 3THHAETHCS Bil PO3TATY BaXKes ** Baykea**
(gmﬂ ,OZ)[HOFO PALY POSTATHYTHX | \ith prying forces ) without prying forces )
OJIT1B 3 3
Base plate in bending under k = 0’85|efft3 kK — 01425|efft3
tension (for a single bolt row BTy 157 m?
in tension)

let — edexTnBHA HoB)MHA nonuii T-moaibHOTO enementa, auB. 6.2.5(3);
les — is the effective length of the T-stub flange, see 6.2.5(3);

{p — TOBIIMHA ONOPHOI IUINTH;

tp— is the thickness of the base plate;

M — IUB. pUCYHOK 6.8

m — is the distance according to Figure 6.8.

AHKepHi 00JITH NIPU PO3TATY 3 ypaxyBaHHsSM 3ycwib BiJ edekry | be3 ypaxyBaHHS 3ycuib Big edekTy
Anchor bolts in tension BaKeI** BaKeIs* ¥
. . **) . . **)
with prying forces without prying forces
ko =L6A /L, ko =2,0A /L,

L, — HOmOBXKEHHSA aHKEPHOTO OOJITA, IO JOPIBHIOE CyMi BOCBMH HOMiHAJIbHHX
niameTpiB OoNTa, TOBIIMHHM IIAPy CTSDKKH, TOBIIMHU OMOPHOI TUTUTH, A0 Ta
IIOJIOBUHHU BUCOTHU I'aKH

L, — is the anchor bolt elongation length, taken as equal to the sum of 8 times the
nominal bolt diameter, the grout layer, the plate thickness, the washer and
half of the height of the nut.

* 3a ymoBH, 110 OOJITH pO3paxOBaHi TaKUM YHMHOM, HIO0 YHEMOXKIMBUTH 3CYyB MDK €JIEMEHTaMH, II0

3’€THYIOTHCS TIPH 33/1aHOMY PiBHI HaBaHTa)KEHHSL.

* provided that the bolts have been designed not to slip into bearing at the load level concerned
** 3ycuiuns BiJ epeKTy Baxelst MOXKYTb BUHUKHYTH, SIKIIO

8,8M°A,

3
.t

*%*

prying forces may develop, if L, <

MPUMITKA 1. Ipu obuucnenni et Ta lesr BimcTani ¢ ciix npuitMaTt Takum, 110 A0piBHIOE 1,25 TOBIIMHK OMOPHOT
TUTUTH.

NOTE 1: When calculating b.and |4 the distance c should be taken as 1,25 times the base plate thickness.
[MTPUMITKA 2. [lonyckaeTbesi, 0 KOHTPILIMTH HE BIUIMBAIOTh Ha MOBOPOTHY JKOPCTKICTH Sj By3a.

NOTE 2: Backing plates should be assumed not to affect the rotational stiffness S; of the joint.
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Komnonent KoeiuieHT xopcTrocTi Ki
Component Stiffness coefficient k;

[MPUMITKA 3. Jlns 3Bapuux mBiB (Kig) KOe®imMieHT >XOPCTKOCTI CII NpuUiiMaTd TakuM, IO JOPiBHIOE
HecKiHueHHOCTI. Lleif KOMIIOHEeHT He CITiJl BpaXxOBYBATH IIPH BH3HAYCHHI IOBOPOTHOI )KOPCTKOCTI ;.

NOTE 3: For welds (kig) the stiffness coefficient should be taken as equal to infinity. This component need not be
taken into account when calculating the rotational stiffness S; .

[TPUMITKA 4. JIns monuii Ta cTiHKK Ganku npu cTUcky (K7), cTiHKK Oanku npu po3Tary (Ks), IIMTH MPH PO3TATY
abo crucky (Kg), Gamox i3 ByTamm (K20) KOe(iLiEHT >MXOPCTKOCTI CNiA TPUAMATH TaKUM, IO JAOPiBHIOE
HecKiH4eHHOCTI. L{i KOMIIOHEHTH He CIIiJi BpaXxOBYBaTH IIPH PO3PaXyHKY IIOBOPOTHOI KOPCTKOCTI ;.

NOTE 4: For beam flange and web in compression (k7), beam web in tension (kg), plate in tension or
compression (kg), haunched beams (kzo) the stiffness coefficients should be taken as equal to infinity. These
components need not be taken into account when calculating the rotational stiffness S;.

[MPUMITKA 5. Ilpu miacuieHHI CTIHKM HakKJIaIKaMH KOEQIIIEHTH >XOPCTKOCTI IS BiMNOBITHHX OCHOBHUX
KOMIIOHEHTIB BY3IiB K1 — K3 moBuHHI GyTH 361/IbIIICHI HACTYITHUM YHHOM:

— A JUISIHKA CTiHKM KOJIOHHM, IO TIPAILioe Ha 3CyB, KOC(ilieHT Ki MOBHHEH BU3HAYATHCS 3 BHKOPHCTAHHAM
301IbIIEHOT MJI01LI 3CYBY Ay, 1110 BU3Ha4YaeThes 32 6.2.6.1(6);

— JUISA CTIHKYM KOJIOHH TIPH CTHCKY KOe]iIlieHT K, MOBHHEH BU3HAYATHCS 3 BUKOPHCTAHHAM €(EKTHBHOI TOBIIHHH
CTIHKH, III0 BU3HAYAETHCA 32 6.2.6.2(6);

— IUTS CTIHKH KOJIOHH TIPH PO3TATY KoedimieHT K3 MOBHHEH BH3HAYATHCS 3 BUKOPUCTAHHSIM €(EKTHBHOI TOBIIMHU
CTiHKH, 1110 BU3HAYAETHCA 32 6.2.6.3(8).

NOTE 5: Where a supplementary web plate is used, the stiffness coefficients for the relevant basic joint
components ki to ks should be increased as follows:

— ki for the column web panel in shear should be based on the increased shear area A, from 6.2.6.1(6);

— ko for the column web in compression should be based on the effective thickness of the web from
6.2.6.2(6);
— ksfor the column web in tension, should be based on the effective thickness of the web from 6.2.6.3(8).

6.3.3 By3au 3 onmopHumMHu ¢QuIaHIAMH, IO
NPUKPIIVIVITLCA  JBoMa a0o0 Olibie
psiiamMu GOJITIB, SIKi MPaANIOIOTH HA PO3TST

6.3.3.1 3azanvruii memoo

1) Jlis  BCiX OCHOBHUX KOMITOHCHTIB
BY3/IiB 13 ONOpPHMM (praHIeM, IO MPUKpIM-
JIIOETBCS IBOMa Ta OUIbLIE psAaMHU PO3TAT-
HyTUX OONTIB, 3aCTOCOBYIOTh 3arajbHHH
CKBIBAJICHTHUH KOE(DIIIEHT KOPCTKOCTI Keg,
1110 BU3HAYAETHCA 32 (OPMYIIOIO:

Keq
ne hr — BimcTanp Mik psgoM OONTiB ' Ta
LEHTPOM CTHCKY;

Keffr ~ — e(eKTHBHUI KOE]ILi€HT )KOPCTKOCTI

I psity OONTIB I, IO BpaxoBye KoedilieHTn
KOPCTKOCTI Ki UIi OCHOBHHMX KOMIIOHEHTIB,
HaBeneHux y 6.3.3.1(4) a6o 6.3.3.1(5);

Zeq — EKBIBAJIGHTHE IIJleYe BHYTPIIIHHOT
napu cui, auB. 6.3.3.1(3).

6.3.3 End-plate joints with two or more
bolt-rows in tension

6.3.3.1 General method

(1)  For end-plate joints with two or more
bolt-rows in tension, the basic components
related to all of these bolt-rows should be
represented by a single equivalent stiffness
coefficient keq determined from:

S (6.29)

where: hy is the distance between bolt-
row r and the centre of compression;

ketrr 1S the effective stiffness coefficient for
bolt-row r taking into account the stiffness
coefficients ki for the basic components listed
in 6.3.3.1(4) or 6.3.3.1(5) as appropriate;

Zeq is the equivalent lever arm, see
6.3.3.1(3).
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(2) EpextuBHMil KOEDIIIEHT KOPCTKOCTI Keff r
Ui psay OONTIB I Ciil BHW3HAYaTH 3a
hopmyioro:

keff

ne Kir — xoe(ilieHT )KOPCTKOCTI KOMIIOHEHTA
I, 10 BIZIHOCUTKCS JI0 PsiLy OOMTIB .

(3)  EkBiBajeHTHEe IUI€Ye  BHYTPILIHBOI
TIAPH CUJI Zeq CITiJ] BU3HAYATH 32 (DOPMYIIOIO:

z

(4) Y cnomyuenHi Oaqkud 3 KOJOHOK 3
ormopHuM  (uaHmeM 3HadYeHHS Keq ciix
BU3HAYATHU Ha OCHOBI koeirieHTiB
xopcTkocTi Ki (Ta 3aMiHATH 1X) HACTYIHHX
OCHOBHHX KOMITOHEHTIB:

— CTIHKM KOJIOHH TIpH po3TAry (Ks);
— nonuii Konouu npu 3rufi (Ka);

— onopHoro ¢utanis mpu 3ruHi (Ks);
— 6ouriB Tipu po3Tary (Kio).

5) VY cruky Oanmok i3 ONOPHUMH
binanmsMu  Ha GoaTax 3HaueHHS Keq CItifg
BU3HA4YaTH Ha OCHOBI Koe(Iilli€HTIB
xopcTkocTi Ki (Ta 3aMiHATH 1X) HACTYIHHX
OCHOBHHMX KOMIIOHEHTIB:

— omopHuX ¢uaniiB mpu 3ruHi (Ks);
— 6ourtiB mipu po3Try (Kio).

6.3.3.2 Cnpowenuii memoO Ol BUCMYNHUX
ONnopHux  ¢aamyie i3  0goma  psaoamu
POo3mACHYmMuUxX Oonmie

(1) VY 3’eaHaHHX i3 BUCTYITHUM OIIOPHUM
¢bnaHeM 3 JBOMa pSAAMHU  PO3TSITHYTHUX
601TiB (OJIMH pAJ PO3TAILIOBAHUN y BUCTYIHIN
YacTHHI OMOpHOro (iaHIs, a 1HIMA — MK
NOJUISIMA  OaJKu, TUB. PUCYHOK 6.20) s
BpaxyBaHHSI CyMICHOT pPOOOTH 000X psIiB
MOKHa  BUKOPUCTOBYBATH  MOJU(iKOBaHI
3HAYeHHS KOE()ILIEHTIB KOPCTKOCTI BIJIO-
BITHMX OCHOBHUX KOMITOHEHTiB. KoxHe 3 1ux

.
2k,

EN H b 1993-1-8:2011

(2)  The effective stiffness coefficient Kefr,r
for bolt-row r should be determined from:

! (6.30)

where: kir is the stiffness coefficient repre-
senting component i relative to bolt-row r.

(3)  The equivalent lever arm zeq should be
determined from:

zkeff,rhr2

__r
eq — '
Zkeﬁ,rhr
r

(6.31)

4 In the case of a beam-to-column joint
with an end-plate connection, keq should be
based upon (and replace) the stiffness
coefficients k; for:

— the column web in tension (ks);

— the column flange in bending (ka);
— the end-plate in bending (ks);

— the bolts in tension (ko).

5) In the case of a beam splice with bolted
end-plates, keq should be based upon (and
replace) the stiffness coefficients k; for:

— the end-plates in bending (ks);
—the bolts in tension (kio).

6.3.3.2 Simplified method for extended end-
plates with two bolt-rows in tension

(@8] For extended end-plate connections
with two bolt-rows in tension, (one in the
extended part of the end-plate and one
between the flanges of the beam, see Figure
6.20), a set of modified values may be used for
the stiffness coefficients of the related basic
components to allow for the combined
contribution of both bolt-rows. Each of these
modified values should be taken as twice the
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MoAMGIKOBAaHUX 3HAYCHb CJiJ TNpUHAMaTH
TaKUM, IO JOPIBHIOE MOJABOECHOMY 3HAUEHHIO
koedimieHTa >KOPCTKOCTI I OJHOTO PSIy
00JITIB, PO3TAIIOBAaHUX y BUCTYMHIM YacTHHI
OIOPHOTO (hJIaHIIS.

[MPUMITKA. Ile nabmimkeHe IPUITYIIEHHS IPH3BOIUTH
JIO HE3HaYyHOrO 3aHIDKEHHS 3HA4YeHHS IOBOPOTHOI
KOPCTKOCTI.

(2 [Tpu BUKOpHCTAHHI IBOTO CIPOIICHOTO
METOAY 3HA4YCHHs IUIeYa BHYTPINIHBOI Mapu
CHUJI Z UpUWMAIOTh TaKUM, WIO JOPIBHIOE
BIJICTaHI MiX IIEHTPOM CTHCKY Ta CEPEIUHOI0
BIICTaHI MIX pAJaMH PO3TATHYTHX OOJTIB,
JIMB. pUCYHOK 6.20.
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corresponding value for a single bolt-row in
the extended part of the end-plate.

NOTE: This approximation leads to a slightly lower
estimate of the rotational stiffness.

(2)  When using this simplified method, the
lever arm z should be taken as equal to the
distance from the centre of compression to a
point midway between the two bolt-rows in
tension, see Figure 6.20.

W
g

Pucynok 6.20 Ilsevye BHYTPIilIHBOT MAPH CHJT Z VIS CIIPOIIIEHOT0 METOY
Figure 6.20 Lever arm z for simplified method

6.3.4 bBa3u koJI0H

(1)  TloBopotHy xoOpcTKicTh Sj  0a3u
KOJIOHH, IO MiJIa€ThCs CyMICHIN J1i 0ChOBOI
CIIM Ta 3TUHAIBHOTO MOMEHTY,  CIiJ
BH3HAYaTH 32 METOJOM, HaBEJCHUM Yy TaOIuIIl
6.12. V 1upoMy MeTONl BUKOPHUCTOBYIOTHCS
HACTYIHI KOe(il1€HTH KOPCTKOCTI:

kri  — Koedili€eHT >KOPCTKOCTI TPH PO3TATY
JmiBoi  CTOPOHM BYy3/1a, JIOPIBHIOE — CyMi
koedimieHTiB  kopctkocTi  Kis  Ta  Kie
(naBeneHux y Tabnuui 6.11), mo npuiiMaeTbes
JUTSI JTIBO1 CTOPOHHM BY3JIa;

krr  — KoedilieHT >KOPCTKOCTI TPH PO3TIATY
paBoi CTOPOHM BY3Na, JOPIBHIOE CyMi
koedimientiB  kopctkocTi  Kis  Ta  Kie
(maBeneHux y Tabnuii 6.11), mo npuiiMaeTscs
JUTA TIPaBOi CTOPOHU BY3J14;

Kci  — Koedili€HT 5KOPCTKOCTI MPH CTHCKY
JiBOI CTOPOHU BY371a, JOPIBHIOE KOE(IlLli€HTY
KopcTKoCTi K13 (HaBezeHoMy y Tabmui 6.11),
110 MPUHMAETHCS IS JTIBOi CTOPOHH BY3J1a;

6.3.4 Column bases

(1)  The rotational stiffness, S;, of a column
base subject to combined axial force and
bending moment should be calculated using
the method given in Table 6.12. This method
uses the following stiffness coefficients:

kr1 is the tension stiffness coefficient of
the left hand side of the joint and should be
taken as equal to the sum of the stiffness
coefficients kis and ki (given in Table 6.11)
acting on the left hand side of the joint.

krr is the tension stiffness coefficient of
the right hand side of the joint and should be
taken as equal to the sum of the stiffness
coefficients kis and kie (given in Table 6.11)
acting on the right hand side of the joint.

kci  is the compression stiffness coefficient
of the left hand side of the joint and should be
taken as equal to the stiffness coefficient ki3
(given in Table 6.11) acting on the left hand
side of the joint.

149



Ker  — xoedilli€HT KOPCTKOCTI MPH CTHCKY
MPaBOi CTOPOHHM BY3J1a, JOPIBHIOE KOEPIIIEHTY
XKopcTKoCTi K13 (HaBemenomy y Tabmmmi 6.11),
10 MPUHMAETHCS IS TPABOT CTOPOHHU BY3JIa.

(2 3HaueHHs Zt1, Zci1, It cIIi

npuiiMaTy BiAmoBiaHo 10 6.2.8.1.

ZCr

Taoauusn 6.12 TloBopoTHa KopcTKicTh Sj0a3 KOJIOH
Table6.12 Rotational stiffness Sjof column bases
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ker  is the compression stiffness coefficient
of the right hand side of the joint and should
be taken as equal to the stiffness coefficient
ki3 (given in Table 6.11) acting on the right

hand side of the joint.

2)
see 6.2.8.1.

Bun HaBaHTa)KE€HHS [Tneue IoBopoTHa x0pCTKicTh Sj,ini
Loading BHYTDILIHBO IIapH Rotational stiffness Sjini
Ccui Z
Lever arm z
JliBa cTopoHa po3TArHyTa Ngg >0 tae>z;, Ny <0 tae<-z.,
Left side in tension i i
Ez? e where)
IIpaBa cTOpOHA CTUCHYTA _ : » Ae (where
. L . 1=272;,+1 .
Right side in compression L TG Wol/ke +1/ke, e+e
e — ZC,rkC,r B ZT,lkT,l
=
kT 1 + kC,r
JliBa cTOpoHa po3TArHyTa Ng, >0rma0<e<z, Ngy >0 1a
Left side in tension ’
-z, ., <e<0
1=12,,+12 EZ” (where)
= T1 T, . , Ie (wnhere
' pel/ke, +17k, e+e,
IIpaBa cTopoHa po3TsrHyTa k k
Right side in tension o = Lo T Zrakny
=
I(T 1 + kT,r
JliBa cTopoHa cTHCHYTa Ny >0mae<—z,, Ngy <0 Tae>z.,
Left side in compression i i
Ez?
. , e (where)
2=12.,+1, p-l/ke, +1/k; . e+e
IIpaBa cropoHa po3TsrHyTa ZT’rkT’r - Zc,lkc 1
Right side in tension € = " K
C1l + T,r
JliBa cTOpOHA CTHCHYTA N, <0rmaO<e<z., Ngy <0maz., <e<0
Left side in compression ! :
Ez*
. , ne (where)
2=12,+1, pw-l/ke, +1/k., e+e,
ITpaBa CTOPOHA CTHCHYTA Zo Ko, — 2. Ko,
Right side in compression € =— " ' " —
(O + C,r
Meg> 0 BiAMOBiZa€ HANPSIMKY MOMEHTY 3a TOIMHHUKOBOIO CTPLIKOI0, Ngg > 0 — po3Tsr.
Meg> 0 is clockwise, Neq > 0 is tension, p see 6.3.1(6).
e— M _ Mg
Neq N gq
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6.4 IHOBOPOTHA 3JATHICTb
6.4.1 3arajbHi moJ0KEeHHHA

(1) YV Bumagky mpoOBEAEHHS KOPCTKO-
IUTACTUYHOTO PO3pPaxyHKy, BY30J1 Yy Micli
YTBOPCHHS IUJIACTHYHOIO IIApHIpa MOBUHEH
MaTH JOCTATHIO TIOBOPOTHY 3/aTHICTb.

(2) TloBoporHy 3maTHicTh Oo0NTOBOrO aboO
3BAPHOIO  BY3JIOBOIO  3’€IHAHHA  CIiA
BHU3HAYaTH, BHUKOPHCTOBYIOUH IOJIOKEHHS,
HaBeneni B 642 abo 6.4.3. Meromu
pO3paxyHKy, HaBEJEHI y LUX IMYyHKTax,
3aCTOCOBYIOThCS TIIBKM Juis crajeit S235,
S275, S355 Ta oans  By3miB, B SKHX
po3paxyHKoBe 3HaueHHs ocboBOi cuiu NEed,
IO Ji€ B €JIEMEHTi, IO NPHUETHYIOTHCS, HE
nepeBuInye 5 % po3paxyHKOBOI HECY4oOl 31aT-
HocTi y twtactuuHi cramii  Npird #OTO
MIOTIEPEYHOro Iepepisy.

(3) Sk amprepunatmBy 6.4.2 Ta 6.4.3
MOBOPOTHY 3JaTHICTh BY3Jla MEPEBIPATH HE
MOTPIOHO 32 YMOBH, 110 PO3paXxyHKOBA HECyda
3/1aTHICTh Ha 3TUH MjRrd BY3JI0BOTO 3’ €HAHHSI,
npuHaiiMHi, y 1,2 pa3a Bulle po3paxyHKOBOL
HeCcy4yoi 3JaTHOCTI Ha 3TMH Yy IUIACTHYHIN
ctafaii Mpird IOTIEpEYHOTO TIEPEPI3y €TEMEHTA,
110 IPUETHYETHCS.

(4) VY Bunankax, He nependaveHux y 6.4.2
Ta 6.4.3, TOBOPOTHY 3JaTHICTh MOKHA
BU3HAYUTU 3a pe3yJlbTaTaMud BUNPOOYBaHb
BiamoBimHo g0 EN 1990, Hdomatox D. Sk
albTEPHATHUBY  MOXHAa  BUKOPUCTOBYBATH
BIJIOBIAHI PO3paXyHKOBI MOJEN 3a YMOBH,
0 BOHM 0a3ylOThCS Ha  pe3yibTarax
BUNIPOOYBaHb, BUKOHAHUX Yy BIAMOBIIHOCTI 3
EN 1990.

6.4.2 Bouartosi 3’e¢nHaHHA

1) CrnonydyenHs Oalkd 3  KOJIOHOIO,
po3paxyHKOBa Hecy4a 3JaTHICTh Ha 3THH
AKoro Mjrd 3aleXHUTh BiJl PO3PaxXyHKOBOI
HECYy4Oi 3/IaTHOCTI JUISHKU CTIHKUA KOJIOHHM Ha
3CyB, MOKHAa BBaXXaTH TaKuUM, IO Mae
JOCTAaTHIO  TIOBOPOTHY  3JaTHICTh  TIpH
IJIACTUYHOMY CTaTUYHOMY pPO3pPaxyHKy, 3a
ymoBH, 1o d/tw < 69 « .

2 Byzon 3 omnopaum dmannem abo
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6.4 ROTATION CAPACITY
6.4.1 General

@ In the case of rigid plastic global
analysis, a joint at a plastic hinge location
should have sufficient rotation capacity.

(2)  The rotation capacity of a bolted or
welded joint should be determined using the
provisions given in 6.4.2 or 6.4.3. The design
methods given in these clauses are only valid
for S235, S275 and S355 steel grades and for
joints in which the design value of the axial
force Neq in the connected member does not
exceed 5 % of the design plastic resistance
Npi,rd OF its cross-section.

(3)  Asan alternative to 6.4.2 and 6.4.3 the
rotation capacity of a joint need not be
checked provided that the design moment
resistance Mjrq Of the joint is at least 1.2 times
the design plastic moment resistance Mpird Of
the cross section of the connected member.

4 In cases not covered by 6.4.2 and 6.4.3
the rotation capacity may be determined by
testing in accordance with EN 1990, Annex D.
Alternatively, appropriate calculation models
may be used, provided that they are based on
the results of tests in accordance with EN
1990.

6.4.2 Bolted joints

(1) A beam-to-column joint in which the
design moment resistance of the joint Mjrq iS
governed by the design resistance of the
column web panel in shear, may be assumed
to have adequate rotation capacity for plastic
global analysis, provided that d/tw < 69 « .

(2)  Ajoint with either a bolted end-plate or
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MOSICHOIO  KYTHKOBOIO  HAKJIAAKOK, 11O
MPUKPIIUTIOIOTHCS HAa 00NTax, MOJKHA BBaXKAaTH
TaKUM, IO Ma€ JOCTAaTHIO IOBOPOTHY
3MATHICTh MpPHU IUIACTUYHOMY CTaTHYHOMY
PO3paxyHKy, SKIIO BHKOHYIOTbCS HACTYITHI

YMOBH:

a) pO3paxyHKOBa Hecyya 3/aTHICTb Ha
3TUH 3aJISKUTh BiJ PO3PaXyHKOBOI HeECydoi
3IaTHOCTI:

— TIOJIMIII KOJIOHH TIPH 3THHI,

— omopHoro ¢iaHI Oanku abo pO3TATHYTOI
MOSICHOT HAKJIa/IKW TP 3THHI;

0) TOBIIMHA t MOJHIII KOJIOHH, OTIOPHOTO
¢bmanns  Oanku abo0 PO3TATHYTOI TOSICHOT
HakJIaJKu (He 000B’SI3KOBO TOI'O K OCHOBHOI'O
KOMIIOHEHTa, BKa3aHOro B yMoOBi (a))
3aJI0BOJIBHSIE YMOBY:

t<0,36d - [T, /T

ne fy — Meka IIMHHOCTI cTalli BiAMOBIAHOTO
OCHOBHOI'O KOMIIOHEHTA.

(3) He nomyckaeTbCsi  BBaXKaTH, IO
0oNTOBE BY3JIOBE 3’€HAHHS Ma€ IOCTATHIO
MOBOPOTHY 3JaTHICTh TNpPU  IUIACTUYHOMY
CTaTUYHOMY  pO3PaxyHKy, SKIIO  HOTO
PO3paxyHKOBa Hecy4a 37JaTHICTh Ha 3TUH MjRrd
3aleXUTh Bl PO3pPaxyHKOBOi  HeECyYoi
31aTHOCTI OOMNTIB Ha 3pi3.

6.4.3 3Bapni3’eqHaHHs

(1) Moxna BBaXaTH, IO 3BapHE CIONY-
YeHHs1 OaJKM 3 KOJOHOK XapaKTepPHU3YEThCS
MIOBOPOTHOIO 3JaTHICTIO ¢hcd, HE MEHILOI0 HIX
OTpHMaHa 3a HIDKYEHaBEACHOIO (hopMyIoro 3a
YMOBH, III0 CTIHKAa KOJOHM HiAKpIIUIEHA MpU
CTHCKY, ajie He MIIKpIIJIeHa MpH po3TAry, 1 il
pO3paxyHKOBa Hecyya 3JaTHICTh Ha 3TUH He
3aJeXKUTh  BIJ ~ PO3PaxXyHKOBOI  Hecydol
3IATHOCT1 JUISIHKM CTIHKA KOJIOHM Ha 3CYB,
muB. 6.4.2(1):

doy =0,25N /h, ,

ne hp — Bucora Ganku;
h: — BucoTa KonoHwM.

(2) MoHa BBaXkaTH, 110 3BApHE CIOTYyYEHHS

EN H b 1993-1-8:2011

angle flange cleat connection may be assumed
to have sufficient rotation capacity for plastic
analysis, provided that both of the following
conditions are satisfied:

a) the design moment resistance of the
joint is governed by the design resistance of
either:

— the column flange in bending or

— the beam end-plate or tension flange cleat in
bending.

b) the thickness t of either the column
flange or the beam end-plate or tension flange
cleat (not necessarily the same basic
component as in (a)) satisfies:

y (6.32)
where: fy is the yield strength of the relevant
basic component.

(3) A joint with a bolted connection in
which the design moment resistance Mjrd IS
governed by the design resistance of its bolts
in shear, should not be assumed to have
sufficient rotation capacity for plastic global
analysis.

6.4.3 Welded Joints

(1)  The rotation capacity ¢cq of a welded
beam-to-column connection may be assumed
to be not less that the value given by the
following expression provided that its column
web is stiffened in compression but
unstiffened in tension, and its design moment
resistance is not governed by the design shear
resistance of the column web panel, see
6.4.2(1):

(6.33)

where: hy is the depth of the beam;
hc is the depth of the column.
(2) An unstiffened welded beam-to-column
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OaJIKM 3 KOJIOHOIO, PO3PaxOBaHE 3 ypaxyBaH-
HSIM BHMOT JaHOTO PO3JAUTY, XapaKTepu3y-
€THCS TIOBOPOTHOIO 3/IaTHICTIO ¢hcd, 1O BIATIO-
Bijae Kyty nmoBopoty He menme 0,015 pax.

7 BY3JIM CHOJIYYEHHS EJIE-
MEHTIB 3BAMKHYTOI'O ITPO®DLJIIO

7.1  3AT'AJIBHI IOJIOKEHHA
7.1.1 Cdepa 3acTocyBaHHs

Q) Y mpoMy pO3Iidi HaBeIeHI JeTallbHi
mpaBWwiia JUisi BHU3HAYEHHS PO3PAXyHKOBOI
CTaTMYHOI HECydol 3JaTHOCTI TIUIOCKUX Ta
MIPOCTOPOBUX BY3JIIB I'PATYACTUX KOHCTPYKIIIN
3 KpPyIJIMX, KBAQJPaTHUX Ta TIPIMOKYTHHX
TpyO, a TakoX IUIOCKUX BY3JiB TpaTdyacTUX
KOHCTPYKIINA 31 CIOJYYCHHSIM 3aMKHYTHUX Ta
BIIKPUTHX MPOQiTiB.

(2)  Po3paxyHKOBI 3HAueHHsS CTATUYHOI
Hecy4yoi 3JaTHOCTI BY3JIB BHUpPaXKEHI uepe3
MaKCUMaJlbHI ~ 3HA4eHHS  PO3PaXyHKOBOI
HECYYOl 3/1aTHOCTI CTPWIKHIB PEIIiTKH Yepes
MIO3JIOBXKHIO CHITY Ta/4H 3THUHATBHUI MOMEHT.

(3) HaBemeni mpaBumiga  3aCTOCYBaHHS
TIUCHI JUIg 3aMKHYTHX NPOQUIIB K rapsdoro
(3a EN 10210), tax 1 xomomHoro (3a EN
10219) ¢dopmyBaHHS, SKIIO PO3MIpH  iX
MTONIEPEYHUX nepepizis 3a/10BOJIBHSIOTH
BHUMOTH 11bOTO PO3LTY.

4) 3HaueHHs HOMIHAJIBHOI MEXI ILIMH-
HOCTI cTajJl 3aMKHYTHX IpO(iIiB rapsyoro ta
XONOMHOTO  (OPMYBaHHS  HE  IOBUHHO
MEepEeBUILYBATH 460 H/vmm2. 3HavYeHHS
PO3PaxyHKOBOI HECYYOi 3JaTHOCTI €JIeMEeHTa 3
HOMIHAJIbHOIO MEKEI0 IIMHHOCTI CTalll BHIIE
355 H/mm? crin 3HU)KYBaTH MHOXEHHSM Ha
koegiuieHT 0,9.

(5) HominanpHa TOBIIMHA CTIHKH 3aMKHYTHX
npodiTiB MOBUHHA OYTH HE MEHIIE 2,5 MM.

(6) HominanpHa TOBIIMHA CTIHKH TIOSCY 13
3aMKHYTOTO Tpodin0 He TMOBUHHA OyTH
Outbmie 25 ™M, SKIIO HE TependadeHi
cremiaibHi  3axoau  ans  3abe3meueHHs
BIIMIOBIIHMX BJIACTUBOCTEH MaTepially Mo
TOBIIIMHI.

@) OuiHky MIITHOCTI Ha BTOMY CIIiJ

EN H b 1993-1-8:2011

joint designed in conformity with the
provisions of this section, may be assumed to
have a rotation capacity ¢cq of at least 0,015
radians.

7 HOLLOW SECTION JOINTS

7.1 GENERAL
7.1.1 Scope

(1)  This section gives detailed application
rules to determine the static design resistances
of uniplanar and multiplanar joints in lattice
structures composed of circular, square or
rectangular hollow sections, and of uniplanar
joints in lattice structures composed of
combinations of hollow sections with open
sections.

(2)  The static design resistances of the
joints are expressed in terms of maximum
design axial and/or moment resistances for the
brace members.

(3)  These application rules are valid both
for hot finished hollow sections to EN 10210
and for cold formed hollow sections to EN
10219, if the dimensions of the structural
hollow sections fulfil the requirements of this
section.

4 For hot finished hollow sections and
cold formed hollow sections the nominal yield
strength of the end product should not exceed
460 N/mm?2. For end products with a nominal
yield strength higher than 355 N/mm? | the
static design resistances given in this section
should be reduced by a factor 0,9.

(5) The nominal wall thickness of hollow
sections should not be less than 2,5 mm.

(6) The nominal wall thickness of a hollow
section chord should not be greater than 25
mm unless special measures have been taken
to ensure that the through thickness properties
of the material will be adequate.

@) For fatigue assessment see EN 1993-1-
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BHKOHYBaTH y BinnoBigHocTi 3 EN 1993-1-9.

(8) Jani Tumm BY3TiB  HaBEACHI Ha
pucyHky 7.1.

7.1.2 YMoOBH 3aCTOCYBaHHS

1) [IpaBuna 3acTocyBaHHsS JUIsl BY3JB 13
3aMKHYTUX npodinis MOKYTb
BUKOPHUCTOBYBATHCS JIMIIE B TOMY BHUIIAJIKY,
SKIIO BHUKOHYIOTHCS yMOBH, HaBeIeHI B

7.1.2(2) - 7.1.2(8).

2 CTHUCHYTI €lIeMEHTH TMOBUHHI 3aJ10-
BOJILHATH BHMOTrHM, HaBegeHi B EN 1993-1-1
s mepepisiB kimaciB 1 abo 2, 3a ymoBHU
YHCTOTO 3TUHY.

(3) Kyru 6i MK CTPHIKHSIMH DEIIITKH Ta
€JIEMEHTaMH TI0SICY, a TAKOK MK CyMIXHUMH
CTPIKHSIMU PEIIITKH, MOBUHHI 3aJ0BOJIBHATH
ymoBy 6 > 30°

EN H b 1993-1-8:2011
9.

(8 The types of joints covered are
indicated in Figure 7.1.

7.1.2 Field of application

(1) The application rules for hollow
section joints may be used only where all of
the conditions given in 7.1.2(2) to 7.1.2(8) are
satisfied.

(2)  The compression elements of the
members should satisfy the requirements for
Class 1 or Class 2 given in EN 1993-1-1 for
the condition of pure bending.

(3)  The angles 6;i between the chords and
the brace members, and between adjacent
brace members, should satisfy: 6 > 30°

K-moni6uumit By3ou
K joint

KT-noni6Hwuit By3071 HA
KT joint N joint

N-moniOHMit By301

T joint

X joint

Y joint
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DK-nozniOHuwuit By301
DK joint

KK-noni6Huwuit By301
KK joint

X-noniOHMIA BY3071
X joint

| ks gttt VR
s [N

TT -noxiOHMIA By3071

TT joint
N //
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\ b/ 4 |

S\ N v/ 4 .
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DY -noxni6uuit By301
DY joint

XX-monioHuii By30I1
XX joint
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a
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]
|
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|

Pucynox 7.1 Tumm By3.iB rpaTyacTux KOHCTPYKHiii i3 3aMKHYTHX npodinis
Figure 7.1 Types of joints in hollow section lattice girders

4) Topiii eeMeHTIB, IO CIOTYYarOThCS, Y
BY3Jll MalOTh OYTH MiATOTOBJIEHI TaK, 100 HE
3MiHIOBamacss  QgopmMa  iX  TMONMEPEUYHHX
nepepizis. 3'enHaHHS €JIEMEHTIB i3
CIUTIOCHYTUMH a00 3pi3aHUMH KIHUSMU Y
[OMY PO3JILTi HE PO3TISAAIOTHCS.

(5) VYV Bysmax i3 3a30pOM MiX CTPHIKHSIMHU
PEUNTKY I HakJIaJaHHSA 3BapHHX IIBIB
HAJICKHUM YHHOM BEJIMYMHA 330Dy IMOBHHHA
OyTu He MmeHIe (t1 + t2).

(4)  The ends of members that meet at a
joint should be prepared in such a way that
their cross-sectional shape is not modified.
Flattened end connections and cropped end
connections are not covered in this section.

(5) In gap type joints, in order to ensure
that the clearance is adequate for forming
satisfactory welds, the gap between the brace
members should not be less than (t1 + t2).
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(6) VYV Bysmax i3 HamyCKOM 3Ha4YEeHHS
HaIyCKy HMOBMHHO OYyTH JOCTaTHIM Ui TOTO,
mo0 3’€HaHHS CTPWIXKHIB 3a0e3leuyBajio
nepeaayy 3yCUIUIs 3CYBY BiJl OJJHOTO CTPUKHSA
pPEeNITKA 10 IHIIOTO. Y OYyIb-IKOMY BHITaJIKy
HaIycK Mae OyTH, nmpuHaiimHi, 25 %.

(7)  Slkmo  CTPWKHI  pEINTKH, IO
CIONy4YalOThCS  BHAIMYCK, MalTh  PI3HY
TOBIIMHY Ta/a00 BUTOTOBJIEHI 31 CTayleH

pI3HUX MapoK, TO CTPIKEHb 13 MEHIIUM
3HaueHHsIM lifyi MOBMHEH mNepekpuBaTH iHII
CJIEMEHTH.

(8) SIxmio CTPYXKHI PEIiTKH, 1 (0)
CIIOJIy4alOThCS  BHANYCK, MAaiOTh  PIi3HY
[IMPUHY, TO BYXYHUH CTPUKCHb IMOBUHCH

HaxoauTHu Ha I_HI/IpIJ_II/Iﬁ

7.2  PO3PAXYHOK

7.2.1 3arajbHi MOJIOKeHHS

(1)  Po3paxyHKOBI 3Ha4yeHHs BHYTPIIIHIX
OCBOBUX CWJI Y CTPHKHSX pEIIITKM Ta B
mosicax y TpPAaHMYHOMY CTaHI 3a HECY4Olo
3[aTHICTIO HE TIOBMHHI NEPEBUIIYBAaTH PO3pa-
XYHKOBHX 3Hau€Hb HECYYMX 3JIaTHOCTEH elle-
MEHTIB, BU3HayeHux 3riguo 3 EN 1993-1-1.

(2)  Po3paxyHKOBiI 3Ha4€HHs BHYTPILIHIX
OCBOBHUX CHJI Y CTPWKHIX PEIITKH Y
TPaHUYHOMY CTaHi 32 HECYy4OlO 3/IaTHICTIO HE
IMOBUHHI TaKOXK TIePEBUIIYBATH
PO3PaxXyHKOBHX 3HAYEHb HECYYUX 3AaTHOCTEU
BY3JIiB, HABEJICHUX JJIS BIJMOBITHOTO BUIAJIKY
B7.4,7.5 7.6 a607.7.

3) Hampyxenns ooed abo Opgd, IO
BUHUKA€ B TOSICI Y MICIi CIOJYYEHHS, CIiJl
BHU3HauYaTH 3a GOpMyJlaMu:

EN H b 1993-1-8:2011

(6) In overlap type joints, the overlap
should be large enough to ensure that the
interconnection of the brace members is
sufficient for adequate shear transfer from one
brace to the other. In any case the overlap
should be at least 25 %.

(7)  Where overlapping brace members
have different thicknesses and/or different
strength grades, the member with the lowest
tifyi value should overlap the other member.

(8)  Where overlapping brace members are
of different widths, the narrower member
should overlap the wider one.

7.2 DESIGN

7.2.1 General

(1)  The design values of the internal axial
forces both in the brace members and in the
chords at the ultimate limit state should not
exceed the design resistances of the members
determined from EN 1993-1-1.

(2)  The design values of the internal axial
forces in the brace members at the ultimate
limit state should also not exceed the design
resistances of the joints given in 7.4, 7.5, 7.6
or 7.7 as appropriate.

(3)  The stresses coed OF oped in the chord
at a joint should be determined from:

N M
Ooed = 'Z;)Ed""—Wo’Ed , (7.1)
el,0
N M
Gp,Ed :—Z)Ed +—W0'Ed , (72)
el,0
Je where:

Np,Ed = NO,Ed _zNi,Ed Cosei

i>0
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7.2.2 Buau BiIMOBH BY3JiB CIOJYy4YeHHS
eJIeMeHTIB 3aMKHYTOIr0 npogijiro

(1) PospaxyHkoBi  3HAYCHHS  HECYYHX
3MaTHOCTECH BY3JiB CIOJYYEHHS CIICMEHTIB

3aMKHYTOro mpodigo abo  CIOJy4YCHHS
€JIEMEHTIB  3aMKHYTOI'O  Ta  BIAKPUTOTO
npodiaiB  TOBUHHI  TPYHTYBAaTHCS  Ha

HAaCTyITHHUX BUAAX BiIIMOBI/IZ

a) MICIIeBUH BHUTUH (TIPO/JIABIIFOBAHHS)
JUIBOBOI  MOBEpPXHI  mosAcy  (TJIacTHYHE
pYHHYBaHHSI JUILOBOI MOBEpPXHI Moscy) abo
Woro tuiactTuuHa Jgedopmariis  (TUTaCTUYHE
pYHHYBaHHS TIONIEPEYHOTO MEpepi3y Mmosicy);

0) nedopmartiss O619HOI TOBEPXHI TOSCY
(abo nedopmariis CTIHKM MOSICY) BHACIHIJIOK
IUIMHHOCTI, TPOJaBIIOBaHHA a00 BTpaTH
cTiikocTi  (MO3MOBXHIM ~ BUTMH  Oi4HOT
MOBEPXHI a00 CTIHKH TOSCY) MiJ CTUCHYTHM
CTPH)KHEM PEIIiTKH;

B) 3CyB (3pi3) mepepizy noscy,

r) BUPHUBAHHS JIMIIHOBOI MOBEPXHI IMOSICY
13 3aMkHyTOoro mnpodinto  (BUHUKHEHHS
TPIIMHA B TIOSCI, IO CIPUYHUHSIE BiIPUB
CTPUKHS PEUIITKH BiJ MOSACY);

1) BTpaTa HECY4Oi 3JaTHOCTI CTPMIKHS
pemIiTKM 31  3MEHIIEHOI  e(EeKTUBHOIO
IIMPUHOIO TIepepi3y (YTBOPEHHS TPILIMHU B
3BapHOMY IIB1 200 B CTPUKHSX PEIIITKH);

e) BTpaTa MiCII€BOi CTIMKOCTI CTIHKH
CTPUXHSI PEIIITKH abo MOosCy 13 3aMKHYTOT'O
npoduITI0 B MICI 1X CIIOTyYEHHS.

[MPUMITKA. Bupasu, BuaijieHi >XUpPHUM HIpUDTOM,
MpU3HAYCHI JUIS OMNKCY pI3HUX BHUIIB BIIMOBH B
Tabaumax 7.4 — 7.7.

(2) Ha pucynky 7.2 mnokazaHi BHIH
BIJIMOBH  BY3JIIB  CIIOJIyYEHHS  CTPUXKHIB
PELIITKY Ta MOACY 3 KPYIJIHUX TPYO.

(3 Ha pucynky 7.3 mnokazaHi BHIH
BIJIMOBM  BY3JIIB  CIIOJIyYEHHS  CTPUXKHIB
PELIITKU Ta MOSCY 3 MPSIMOKYTHUX TPYO.
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7.2.2 ailure modes for hollow section
joints

(1) The design joint resistances of
connections between hollow sections and of
connections between hollow sections and open
sections, should be based on the following
failure modes as applicable:

a) chord face failure (plastic failure of the
chord face) or chord plastification (plastic
failure of the chord cross-section);

b) chord side wall failure (or chord web
failure) by yielding, crushing or instability
(crippling or buckling of the chord side wall or
chord web) under the compression brace
member;

C) chord shear failure;

d) punching shear failure of a hollow
section chord wall (crack initiation leading to
rupture of the brace members from the chord
member);

e) brace failure with reduced effective
width (cracking in the welds or in the brace
members);

f) local buckling failure of a brace
member or of a hollow section chord member
at the joint location.

NOTE: The phrases printed in boldface type in this list
are used to describe the various failure modes in the
tables of design resistances given in 7.4 to 7.7.

(2 Figure 7.2 illustrates failure modes (a)
to (f) for joints between CHS brace and chord
members.

3 Figure 7.3 illustrates failure modes (a)
to (f) for joints between RHS brace and chord
members.
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Bii?fBH ITix miero ocbOBOI cUiA [Tix niero 3rUHATBHOTO MOMEHTY
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Pucynok 7.2 Buau BinMoB By3J1iB CIOJTyYeHHS €JIEMEHTIB i3 KPyrimx Tpyo
Figure 7.2 Failure modes for joints between CHS members
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Bun BigmoBu

ITin giero ocbOBOI cHiIA

ITig niero 3ruHANBHOTO MOMEHTY
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Pucynox 7.3 Buau BiTMOB BY3JIiB CIIOJTyYeHHSI CTPHIKHIB PELIITKH Ta eJIEMEHTIB MOsICy

3 IPSIMOKYTHHX TPY0

Figure 7.3 Failure modes for joints between RHS brace members and RHS chord members
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(4) Ha pucynky 7.4 mnokazaHi BHIH
BIZIMOBH  BY3JIB  CIIOJIy4EHHS  CTPHXKHIB
PELIITKU 3 KpyrIuX abo MPSMOKYTHHX TPYyO Ta
€JICMEHTIB T0SICY 3 TBOTABPIB.

5) He nuBnsiumch Ha Te, IO Hecyda
3MaTHICTh BY3JIIB 31 3BapHUMH IIBAMH,
BHKOHAaHUMHU HAJC)KHUM YHHOM, 3a3BHYai
BHIIE TIPU PO3TATY, HDK TIPH  CTHCKY,
pO3paxyHKOBa HeCydya 3JaTHICTh BYy3/a, SK
MPABUIIO, IPYHTYETHCS HA HECYYidl 3aTHOCTI
CTPVIKHS PEIITKU Ha CTHCK 3111 YHUKHEHHS
BHUHHUKHEHHSI HaaMIpHOI MiciieBoi nedopmarrii
abo 3HIDKEHHS MOBOPOTHOI, uYu naedopma-
IAHOT 3MAaTHOCTI, SKi MOXYTh BHUHUKATH B
IHIIIOMY BHITaJIKY.

EN H b 1993-1-8:2011

4 Figure 7.4 illustrates failure modes (a)
to (f) for joints between CHS or RHS brace
members and | or H section chord members.

(5)  Although the resistance of a joint with
properly formed welds is generally higher
under tension than under compression, the
design resistance of the joint is generally
based on the resistance of the brace in
compression to avoid the possible excessive
local deformation or reduced rotation capacity
or deformation capacity which might
otherwise occur.

Bun .. . ..
Bi,lIMOBI/I HIZ[ JA1€K0 OCBOBO1 CHUJIN HIZ[ A1€10 3TMHAJIbHOI'O MOMCHTY
Axial loadin Bending moment
Mode 9 g
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a
—
;\\
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—
/ \\
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Pucynox 7.4 Buau BiIMOB BY3JIiB CIOJIyYeHHS] CTPMIKHIB PEIIITKHU 3 NPSIMOKYTHHUX
a0o0 Kpyraux Tpyo Ta eJIeMeHTIB mosicy 3 ABOTABPiB
Figure 7.4 Failure modes for joints between CHS or RHS brace members and

I or H section chord members

7.3  3BAPHI lIBU
7.3.1 Po3paxyHkoBa Hecy4a 3/1aTHiCTh

(1) 3BapHi mBH, IO MPUKPITLUIIOIOTH CTPHIKHI
PENITKH IO MOSCIB, MIOBUHHI MAaTH JIOCTATHIO
HEeCydy 3/aTHICTb JJIi BpaxyBaHHs HEpPIBHO-
MIPHOTO PO3IOLTY HANpPY>KEHHS Ta JOCTATHIO
neopmManiiiHy 31aTHICTh Ui BpaxyBaHHS
MIepepO3IOIiTy 3rHHATBHUX MOMEHTIB.

(2) V 3BapHMX By3/1ax 3aMKHYTI TIpoQiil i
NPUBAPIOBATH IO BCbOMY IEPUMETPY 3a
JIOTIOMOTOI0 CTMKOBMX, KYTOBHX IIBIB a0o0 iX
koMmOiHamii. IIpore y By3nmax i3 4acTKOBUM
HaIyCKOM HeMa€ HeOOX1HOCTI MpPUBApPIOBATH
MIPUXOBaHy BHYTPILIHIO YaCTHUHY 3'€/IHAHHS 3a
YMOBH, III0 OCbOBI CHJIM B CTPUIKHSX PELIITKU
Taki, Mo X CKIAJOBi, MEPIEHIUKYIAPHI 0
0C1 TOSCY, BIAPI3HSIOTHCSA HE OUIbIIEe HIXK Ha
20 %.

(3) Hderani TUIIOBUX 3BapHUX IIIBIB HAaBEJECHI Y
CTaHJapTaX, Ha sKi € MOCWJIAHHS y Tpymi /7
(nuB. 1.2.7).

(4) Po3paxyHkoBa Hecy4a 3/IaTHICTh 3BapHOTO
IIBa, IO MpPHIAJa€ Ha OJWHUIIO JOBKUHU
MepuMeTpa CTPHIKHSA DELIITKU, SIK MPaBUIIO,
NMOBMHHA OYTHM HE MEHIIEe pPO3PaxyHKOBOI
Hecydoi  3MaTHOCTI  HOTO  TOMEPEYHOTOo
nepepizy, LI0 TMpHUMNaJa€e Ha  OJUHMIIO
JOBXXHWHU IICPUMETPA.

7.3  WELDS
7.3.1 Design resistance

(1) The welds connecting the brace members
to the chords should be designed to have
sufficient resistance to allow for non-uniform
stress-distributions and sufficient deformation
capacity to allow for redistribution of bending
moments.

(2) In welded joints, the connection should
normally be formed around the entire
perimeter of the hollow section by means of a
butt weld, a fillet weld, or combinations of the
two. However in partially overlapping joints
the hidden part of the connection need not be
welded, provided that the axial forces in the
brace members are such that their components
perpendicular to the axis of the chord do not
differ by more than 20 %.

(3) Typical weld details are indicated in 1.2.7
Reference Standards: Group 7.

(4) The design resistance of the weld, per unit
length of perimeter of a brace member, should
not normally be less than the design resistance
of the cross-section of that member per unit
length of perimeter.
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(5) HeoOximHy BHCOTY 3BapHOTO IIBa CIIiJT
BHU3HAYATH 3T1THO 3 PO3ILIOM 4.

(6) Ionmoxxernsm 7.3.1(4) MoKHA 3HEXTYBATH,
SAKIIO MCHIIUKA  po3Mip 3BapHOrO  IIBa
BiAIIOBiZae  BUMOraM  IOJO  MII[HOCTI,
nedopmariiiHii Ta obepTanbHIA 31aTHOCTI,
BpPaxoBYIOYH, IO JIMIIE YacTUHA HOro
JOBKUHU € €)EKTUBHOIO.

(7) Anst 3aMKHYTUX KOHCTPYKIIHHUX TIpodimiB
MPSIMOKYTHOTO  TEpepi3y  PO3PaxyHKOBY
BHCOTY 3BapHOTO IIBa 3 KOHYCHHUM 3a30pOM
CJIiJl BU3HAYATH 32 PUCYHKOM 7.5.
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(5) The required throat thickness should be
determined from section 4.

(6) The criterion given in 7.3.1(4) may be
waived where a smaller weld size can be
justified both with regard to resistance and
with regard to deformation capacity and
rotation capacity, taking account of the
possibility that only part of its length is
effective.

(7) For rectangular structural hollow sections
the design throat thickness of flare groove
welds is defined in Figure 7.5.

Pucynok 7.5 Po3paxyHkoBa BHCOTa 3BaPHOTO IIBA 3 KOHYCHUM 3230POM NPH 3BAPIOBAHHI
3aMKHYTHUX NPO(iniB NPsIMOKYTHOI0 nepepizy
Figure 7.5 Design throat thickness of flare groove welds in rectangular structural hollow section

(8) TIlpm 3BaproBaHHi B
¢opMOBaHUX 30HaxX 1UB. 4.14.

XO0JIOJHO-

74  3BAPHI BY3JIM CIIOJTYYEHHA
EJIEMEHTIB I3 KPYIVIUX TPYbB

7.4.1 3arajabHi MOJOKeHHSA

(1)  PospaxyHKOBI  3HA4YeHHs  HeCyd4ol
3IaTHOCTI  3BApHUX BY3JIIB  CIHOJy4YEHHS
CTPMDKHIB PELIITKH 3 KPYIJIUX TPyO MOXYTh
OyTu BU3HaveHi 3rigHo 3 7.4.2 Tta 7.4.3 3a
YMOBH, II0 F€OMETPUYHI MapamMeTpHu BY3IIiB

BIIITOBIJAOTh oOJacti 3aCTOCYBaHHS,
BKa3aHii y Tabnmui 7.1.
2 Jns  By3miB, 10  BiANOBIAIOTH

00J1acTi 3aCTOCYBaHHsI, BKa3aHIA y TaOHIIl
7.1, cminx po3ryisgaTd JMie pyHHYBaHHS
JUIHOBOI TIOBEPXHI TMOSICY Ta BHPUBAHHS
nojumi mosicy. Po3paxyHKoBe 3Ha4YeHHs
HeCy4yoi 3/JaTHOCTI By3jJa CiHii OpuiMatu
TaKuM, 110 JIOPIBHIOE HalMeHIIOMY 31
3HaYeHb, M0 BIANOBIAAIOTHL LHUM JBOM

(8) For welding in cold-formed zones, see
4.14.

74  WELDED JOINTS BETWEEN
CHS MEMBERS

7.4.1 General

1) Provided that the geometry of the
joints is within the range of validity given in
Table 7.1, the design resistances of welded
joints between circular hollow section
members may be determined using 7.4.2 and
7.4.3.

2 For joints within the range of validity
given in Table 7.1, only chord face failure
and punching shear need be considered. The
design resistance of a connection should be
taken as the minimum value for these two
criteria.

162



KPUTEPIsM.

(€)) Jis By3miB, MmO HE BIANOBIIAIOTH
00J1acTi 3aCTOCYBaHHsI, BKa3aHIM y TaOJHII
7.1, cmig po3riasgaTH BCi BHIM BIJMOB,
HaBeneHi B 7.2.2. OxpiM 1bOTO, CIiJ
BpPaxoOBYBAaTH JAPYroOpsIHI MOMEHTH, BHUKJIH-
KaH1 TOBOPOTHOIO YKOPCTKICTIO BY3JIiB.
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3 For joints outside the range of validity
given in Table 7.1, all the criteria given in
7.2.2 should be considered. In addition, the
secondary moments in the joints caused by
their rotational stiffness should be taken into
account.

Tabauusa 7.1 O6aacTh 3aCTOCYBaHHSI 3BAPHUX WIBiB, 0 NMPHUKPIMUIIOIOTH CTPHKHI pelIiTKH 3 KPYIJIUX

TPy0 10 nosiciB i3 kKpyraux Tpyo

Table 7.1 Range of validity for welded joints between CHS brace members and CHS chords

02<d,/d, <10

Iepepis knacy 2 10< do / t, < 50 y 3arajJibHOMY BUIIJIKY,
Class 2 and generally
aje — Ui X-1o1i0HUX BY3ITiB
but 10<d,/t, <40 for X joints
Mepepis kracy 2 10<d, /t, <40
Class 2 and

XOV >25%

g=t +t,

7.4.2 TIlnocki By3au

(1) Y By3max CHOJNydYeHHS CTPHIKHIB
PENITKY, 10 MiAJAI0ThCS il JIMIIE OChOBHX
CHJI, PO3PaxyHKOBE 3HAYEHHS BHYTPINIHBOI

OCbOBOT  CHJIH Ni Ed HE  [OBUHHO
IIEPEBUIIYBATU PO3paxyHKOBOI HECYy4ol
3natHocTi  3BapHOro  By3na  Njrd, 11O

BU3HAYAETRLCA 3a TaOmuusaMu 7.2, 7.3 abo 7.4.

(2) Byzm CTIOJTyYEeHHS CTPIIKHIB
PENITKH, 10 MiAIAI0THCS CHUIBHIN A11 0ChOBOL
CWIA 1 B3rMHAIBHOTO MOMEHTY, [OBHHHI
3a/I0BOJILHSITH YMOBY:

N, ‘Mi iEd‘
i,Ed + P

7.4.2 Uniplanar joints

1) In brace member connections subject
only to axial forces, the design internal axial
force Nieq should not exceed the design axial
resistance of the welded joint Nirq Obtained
from Table 7.2, Table 7.3 or Table 7.4 as
appropriate.

(2) Brace member connections subject to
combined bending and axial force should
satisfy:

M.
+ op,i,Ed Sl,

Ni,Rd Mip,i,Rd

ne Mip,ird — po3paxyHKOBa Hecyda 37aTHICTh
Ha [0 3THHATBHOTO MOMEHTY Yy IUIONIMHI
BY3IIa;

Mip,i Ed — pO3paxyHKOBE 3HAYE€HHS BHYTpIMI-
HBOTO 3THHAIBHOTO MOMEHTY Y IUIOIIWHI
BY371a,;

Mop,i,Rd — pO3paxyHKOBa Hecy4a 3[aTHICTh Ha
JI0 3THHAJIBHOTO MOMEHTY 13 TUIOIIMHHU
BY3IIa;

Mop,i,Ed — pO3paxyHKOBE 3HAu€HHS BHYTpIMI-
HBOTO 3THHAJIBHOTO MOMEHTY 13 TUIONIMHH

M

op,i,Rd

where: Mipird is the design in-plane moment
resistance;

Mip,ied IS the design in-plane internal moment;

Mop,irdiS the design out-of-plane moment
resistance;

Mop,ied IS the design out-of-plane internal
moment.
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By3Ja.

Tabauus 7.2 Po3paxyHkoBi 3HAaYeHHS HeCy4oi 31aTHOCTi 32 0CHOBOIO CHJIOK) 3BAPHUX BY3JiB CIOJYy4eHHS

CTPMIKHIB PELIiTKHU 3 KPYIVINX TPYO Ta Mosicy 3 KPYIJIuxX Tpyo
Tahle 72 Desinn axial resistances of welded joints between CHS brace members and CHS chords

4 HHSI JINI[LOBOT NOBepXHi 1osicy — T- Ta Y-1noaiOHi By3nu

‘ ‘y Chord face failure — T and Y joints
pEATAD
t
! 02 2
¥ 7ok, fot
P . ® Nypg = 20 28+14,25% 1 y,s
. LA sin 6,
:‘l ) W
S o,
4 Yo gt
(¢ )
<>

[TponaBmoBaHHs JTUIBOBOT MOBEPXHI MOSCY — X— MOJIOHI BY3/IH
Chord face failure — X joints

kft 5,2

_ 'p y0%o

= ly
YR sing, '1-08153

[TponasntoBaHHs JUIILOBOT OBEpxHi Nosicy — K- ta N-1101i0Hi By31H 3 3a30poM a00 HAITyCKOM
Chord face failure — K and N gap or overlap joints

k k_f t d
N, =-2P¥0118,102-2|/
1,Rd sin (91 do Ywms
_sin 6,
2,Rd Sln 02' 1,Rd
‘do)

BupuBanHas muipoBoi moBepxHi mosicy — K-, N- Ta KT-iomiOHi By31H i3 3a30poM
T-,Y- ta X-moxiOHi By3/u BCix Tumis [i=1, 2 a6o 3]
Punching shear failure — K, N and KT gap joints and all T, Y and X joints[i =1, 2 or 3]

1‘yO nd 1+sin6,

Sxmo dlSdO— ', —\/_ 0T s’ 9 /’YMS;

Koedimientn kg Ta kp
Factors kqand k,

1,2
(=01 0027
1+exp0,5g/t, —1,33

ITpu n>0 (cTHCK)

For np> 0 (compression) kp=1-0,3n, (1+np) ane(but) k,<1,0
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IMpu np<0 (postsr) k=1 k=10
For np< 0 (tension) e

Tabauusa 7.3 Po3paxyHkoBi 3Ha4YeHHs Hecy4yoi 3JaTHOCTi 3BapHHX BY3IiB cHOJy4YeHHs (acoOHKH

3i CTPMIKHSIMM 3 KPYTJHMX TPYO
Table 7.3 Design resistances of welded joints connecting gusset plates to CHS members

HpOZ[aBJ'HOBaHHH J'II/IIlbOBOI HOBerHi
Chord face failure

bi
sl Li < Ni,Rd = kp fyot§.4+20ﬁ2/YM5
” - Mip,i,Rd =0
| A d @ tO Mop,i,Rd = O'5biNi,Rd
v 0
t, bi
<! < Bk, foth

iRd = m Ywms

A d (g) to M, ra =0
0
Y . Mop,i,Rd = O'5bi Ni,Rd

=]

=]

h.
A I> > < ti Ni,Rd :Skp fyotg--1+0,251’]/’YM5
Mip,i,Rd = hiNi,Rd
’—‘ A t 0 MOp,i,Rd =0
%
Y
A b,
¥ <>
>l i .
Ni,Rd :5kp fyOtO"1+0'25n/yM5
B A d - t, My, a =h;N; zq
Y 0 @ Mop,i,Rd =0

BupuBaHHSI TUIEOBOT MOBEPXHI MOSICY
Punching shear failure

Gty = N / A+ My IW, . <2t /317,

O06nacTb 3aCTOCYBaHHS KoedinienT K
Range of validity Factor k,
JHonaTtkoBi 0OMe)xeHHs HaBezeHi B Tabmuii 7.1: ITpu np > 0 p (cTHCK)
In addition to the limits given in Table 7.1: For np > 0 (compression):
kp = 1- 0,3n; (1+ny) ane(but) kp<1,0
>0,4 Ta (and) n<4

Ipu np=<0 (po3tsr) ke = 1,0

ne (where) B = bi/do Ta (and) n =hi/do For np< O (tension): kp = 1,0
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Tadanua 7.4 Po3paxyHkoBi 3HaYeHHsI HeCy4oi 3JaTHOCTi 3BapHUX BY3JIiB CIOJTyYeHHS] CTPHIKHIB
i3 ABOTAaBPiB 200 NPAMOKYTHHX TPY0 Ta eJIEMEHTIB i3 KpyrJIux Tpyo
Table 7.4 Design resistances of welded joints connecting I, H or RHS sections to CHS members

[IpomaBmoBaHHS THIFOBOI MOBEPXHI MOSCY
Chord face failure

n b M, rg =K, fole-4+208%.1+ 0,250/ v,
oy o My ra = NN, g /140,250
—n—n— v M op.1,Rd— O’SblNi,Rd
H IN,
h, 2
< £N1 . =%.1+0,25n/yw,5
—H—. d,0y ‘o M 1ns = N, g /140,250
- 1 M gp1.re= 0,50, N; o4
I
h, by

N, g =K, F,ot2,4+20B%.1+0,251/ 7,

Mip,l,Rd = thl,Rd
M op.1,Rd— O’SblNi,Rd

5k_f, .t
N, r :%.1+0,25n/yMs
Mip,l,Rd = thl,Rd

M op.L,Rd— O’5b1 N i,Rd

BupuBaHHs MIILOBOI TOBEPXHI MOSICY
Punching shear failure

By crpikais i3 ngotaspis: Gt = Ngy [ A+ Mg, Wt <2t,(f, /\/é) IYvs

| or H sections:

Bysuu cTprkHiB i3 npamokytanx 1py6: G, b = Ny / A+ Mgy /W, t <t ( fyo /\/§)/YM5

RHS sections:

O06acTh 3aCTOCYBaHHS
Range of validity

KoedimienTt kp
Factor k;

JonatkoBi 0OMekeHHs HaBeIeHI B Tabui 7.1:
In addition to the limits given in Table 7.1:

B>0,4 Ta (and) n<4

ae (where) B = bi/dg Ta (and) m = hi/do

IMpu np > 0 p (cTHCK)
For np > 0 (compression):
kp=1-0,3n, (1+np) ane(but) k,<1,0

Ipu np=<0 (po3tsr) ke = 1,0
For np< 0 (tension): kp = 1,0
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(3 3a PO3paxyHKOBE 3HAYEHHS
BHYTPIIIHBOTO MOMEHTY Migd Moxe OyTH
NpUAHATE 3HAYEHHS MOMEHTY B  TOYI
MEPEeTHUHY OCl1 CTPMIKHS PEIIITKU 3 JHUIBOBOIO
MIOBEPXHEIO TOSCY.

(4)  PospaxyHkoBi  3HAYeHHS  HECYYOl
3/IaTHOCTI HA 3TWH Y IJIOMIUHI Ta 3 TUIONIMHU
By3J1a MiRrd Ci1i71 BU3HAYATH 3a TaOIUIsIMU 7.3,
7.4 abo 7.5 Ui BIAMOBITHOTO BUIAJIKY.

(5) 3Bapri By3IM  OCOOJHMBOIO  THILY,
HaBeleHl B Ta0IuIl 7.6, [IOBHUHHI
3aJI0BOJIBHATH PO3paxyHKOBI KpUTepii,
BCTAHOBJICHI JJIs1 KOKHOTO THITY.

(6) 3nadyenns  koedimienta  Kg, 110
BUKOPHUCTOBY€EThCS B Tabmui 7.2. mist K-, N- 1
KT-nonibHuX BY3IiB, HaBelEHI HAa PUCYHKY
7.6. KoedimienT Kg 3acTOCOBYETBHCS SK IS
BY3JiB 13 3a30poM, TaKk 1 s BY3MdiB 13
HAIyCKOM, aJanTyloud ( OJHOYACHO JUIA
3a30py 1 HamycKy Ta BHUKOPHCTOBYIOUH
Bil’€MHE 3HAYCHHS BEIMYMHU ( I
NPE/ICTAaBICHHS HAIyCKy (, SIK IMOKa3aHO Ha

pucysky 1.3 (0).

kg 45
1= 25
40
L Y= 225 i
35 L Y= 20 .
. X¥=175
30 ——
1= 15
25 - 1= 125
LY=10 |
20 Y= 75
15
1,0
A2 8 4
-1 -

Bysznu 3 nanycrxom (q = -Q)
Overlap type joints

3) The design internal moment Migq may
be taken as the value at the point where the
centreline of the brace member meets the face
of the chord member.

(4)  The design in-plane moment resistance
and the design out-of-plane moment resistance
Mird should be obtained from Table 7.3, Table
7.4 or Table 7.5 as appropriate.

(5)  The special types of welded joints
indicated in Table 7.6 should satisfy the
appropriate design criteria specified for each
type in that table.

(6)  Values of the factor kg which is used in
Table 7.2 for K, N and KT joints are given in
Figure 7.6. The factor kg is used to cover both
gap type and overlap type joints by adopting g
for both the gap and the overlap and using
negative values of g to represent the overlap q
as defined in Figure 1.3(b).

Bysnu 3 3azopom

Gap type joints

PﬂcyHOK 7.6 Pospaxymcona BHCOTA 3BAPHOTI0 MIBA 3 KOHYCHHUM 3a30pOM IIpH 3Bap]OBaH]-li
3aMKHYTHUX NPo(disliB NPSIMOKYTHOr0 nepepizy
Figure 7.6 Design throat thickness of flare groove welds in rectangular structural hollow section
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Tadanua 7.5 Po3paxyHkoBi 3HaYeHHsI Hecy4oi 3JaTHOCTI Ha 3rMH 3BAPHHUX BY3JiB CHOJIyYeHHS CTPHKHIB
PeliTKH Ta NosiciB i3 KPyrimux Tpyo
Table 7.5 Design resistance moments of welded joints between CHS brace members and CHS chords

IponasntoBanHs MUIBOBOT MOBepXHi mosicy — T-, X- ta Y-noiOHi By31u

Chord face failure — T, X, and Y joints

f  td
Mip,l,Rd = 4185w\/Yka /YM5
sin o,

[IponaemtoBanHs MUILOBOT moBepxHi mosicy — K-, N-, T-, X- Ta Y-moniOHi By3iu

Chord face failure — K, N, T, X and Y joints

f  tod
ipLRd = T 2 kp/YMs
a sin6, 1-0,813

BupuBanss muiroBoi moBepxHi mosicy — K- ta N-tiomiOHi By3mu
3 3a30poM 1a T-, Y- Ta X-1mo1iOHi BY3JH BCiX THITIB

Punching shear failure — K and N gap joints and all T, X and Y joints

SAxmio d1 < do —2t0 :
footod; 1+3sin
ipLRd — \/g T AsinZo Ywms
footody 3+sino
0pLRd — Jg “AsinZ 6 Yms

M

M

Koedimient kp

Factor k,
Ipu ny > 0 p (cTHCK)
For np > 0 (compression): kp=1-0,3n, (1+np) ane(but) k,<1,0
IMpu np<0 (po3tsr) ke=1,0
For np< 0 (tension):
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Tadauusa 7.6 Kpurepii po3paxyHKy 0co0IMBHX THIIB 3BAPHHUX BY3JiB CHOJIyYeHHSI CTPUKHIB PelIiTKH

Ta NOfICIB 3 KPYIJINX TPYO

Table 7.6 Design criteria for special types of welded joints between CHS brace members

and CHS chords

Tun By3na
Type of joint

Kpurepiit
Design criteria

CrpyXHI MOKYTh OyTH PO3TATHYTI 00 CTUCHYTI, ajie 3yCHIIIs
MIOBUHHI JiSITH B OJJHOMY HaNpsMKY JUIsi 000X CTPHKHIB.

The forces may be either tension or compression but should
act in the same direction for both members.
I

N e, e, RN,

Nigq < Niggo
ne Ny gy IPHAMAETBCS TakuM, MO J0piBHIOE N pg

Ut X-11o1i0HOTO By3Ja 3a Tabmiwmero 7.2

where N, qis the value of N, g, for an X joint
from Table 7.2.

CrpukeHb | 3aBKIU CTUCHEHUH, @ CTPUKEHD 2 — PO3TATHYTUH

Member 1 is always in compression and member 2
is always in tension.

N, SiN0, + N, sin6, <N

N, sin6, <N

2,Ed

1,Ed 1,Ed sin e1’

1ra SING,,

ne N, mpuiiMaeTbes TakuM, o gopiBHIoE N,

2,Ed Ed

s K-oaibuoro By3ia 3a Tabmumero 7.2,

3aMiHIOIOYH BiJIHOIIEHHS —- BiJHOIICHHSIM

d, +d,+d,
3d

0

where Nygq is the value of Nygq for a K joint

d
from Taple 7.2 but with 4 replaced by:
d, +d,+d,
3d

0

Bci cTprkHi pemriTky MaroTh OyTH 3aBXKIIU CTHCHEHI
a00 po3TArHYTI

All bracing members should always be in either compression
or tension.

N, sin6 +N__ sin0, <N _ sin0,

ne N npuiiMaeTbesa TakuM, o gopisHoe N o

x,Rd

Ju1st X-1101i0HOTO By3J1a 3a Tabnuiero 7.2,
e Nvad Sin O, nopiBHIOE HAIOiMBIIOMY 3 IBOX

N, ., Sin 6, a6o [N, siné,

where N _ is the value of N _ for an X joint

from Table 7.2, where N __ sin@ is the larger of:

N, ., sind,| and |N, , sin g,
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NI NZ
- K
% .z-’ I_)'
ﬂ'f ] /. /‘,}*92
v ¥
N, N,

CrpuxeHb | 3aBXAM CTUCHYTHH, a CTPIDKEHB 2 3aBXKIU
PO3TATHYTHH
Member 1 is always in compression and member 2
is always in tension.

Ni,Ed = Ni,Rd '
ne N zq mpuiiMaeTses TakuM, WO HOPiBHIOE

N iRd A9 K-moxi6roro By3:1a 3a Tabimmero 7.2

N, w 3a YMOBH, IO Y BY3Ii i3 3a30pOM Tepepi3
£ 1 p 1 — 1 mosicy 3a10BONBHSIE yMOBY
2 2
i e N Vv
0, ¥ 0, 0,Ed 0,Ed <10
il Y NpI,O,Rd VpI,O,Rd
: where Nj Rd is the value of Nj Rd for a K joint
é 3 from Table 7.2, provided that, in a gap-type
v joint, at section 1-1 the chord satisfies:
KN, 1 N N 2 v 2
1 0,Ed 0,Ed < 1'0
N pl,0,Rd VpI,O,Rd
7.4.3 TIpocToposi By31mn 7.4.3 Multiplanar joints
(1) Y KOXHI TMJIOMIMHI POCTOPOBOTO Q) In each relevant plane of a multiplanar

By3Ja TIOBHHHI JIOTPUMYBATHCSI PO3PaXyHKOBI
KpuTepii, HaBeaeHi B 7.4.2, MpH 3aHWKEHUX
3HAYCHHSX PO3paxyHKOBUX HECYJnX
3MaTHOCTEH — BU3HAUCHHUX 3TiaHO 3 7.4.3(2).

(2 Po3paxyHKOBI 3HaU€HHsI HECY4Oi 37at-
HOCTI KOHOI TIJIOIIMHUA TPOCTOPOBOrO BYy3Jia
CNiJi TMpUMMaTH TaKUMH, WO JIOPIBHIOIOTH
3IaTHOCTSIM BIJIMOBIIHUX TUIOCKUX BY3JIB,
0o0uUMCIIeHUX 3rigHo 3 7.4.2, IOMHOXXEHUM Ha
3HIKYBJIbHUN KoeQilieHT [ (AMB. TaOIUIIO
7.7), BUKOPUCTOBYIOUHM BiJNOBIJIHE 3yCUILIS B
MOSICI IS BU3HAYCHHS KoedirienTa Kp.

joint, the design criteria given in 7.4.2 should
be satisfied wusing the reduced design
resistances obtained from 7.4.3(2).

(2) The design resistances for each
relevant plane of a multiplanar joint should be
determined by applying the appropriate
reduction factor p given in Table 7.7 to the
resistance of the corresponding uniplanar joint
calculated according to 7.4.2 by using the
appropriate chord force for kp .

Tadanua 7.7 3HMKyBaJdbHi KoedilieHTH 1J15 MPOCTOPOBUX BY3JIiB

Table 7.7 Reduction factors for multiplanar joints

Tun By3na
Type of joint

3HWKyBaITbHUN Koe(imieHT |
Reduction factor p

TT-moniOHu By3011,
TT joint

60" <@ <90
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Crpuxenb | Moxke OyTH pO3TATHYTHIA 200 CTUCHYTHI
Member 1 may be either tension or compression.
N; > g=<
v 8 v

[
e 4

XX-noniOHMit By301
XX joint

CrpwxHi 1 Ta 2 MOXKYTh OyTH PO3TATHYTI a00 CTHCHEHI.
3uauenust Nogd / N1,ed — Bi’€MHe, SIKIIO OJIMH CTPIKEHb
PO3TATHYTHH, a HIINIA CTUCHYTHH.

Members 1 and 2 can be either in compression or tension.

compression.

N, My

N2ed / N1gq is negative if one member is in tension and one in

n=1+0,33N, ¢, /N, g,

3 ypaxyBaHHaM 3Haka N1,ed Ta N2Ed, 1€
| Nz,Edl < | N1,Ed |
taking account of the sign of Ny ggand Ny gq Where
[ Noga| < | Nigo|

KK-_nc?;:[i6HHﬁ BY301I, 60° < 9< 90’
KK joint
Crpuxenb | 3aBXIM CTUCHYTUH, a CTPHXKEHD 2 3aBXIU n=09
PO3TATHYTHIA 3a ymMOBH, 110 y BY3JIi 3 3a30pOM Hepepi3
Member 1 is always in compression and member 2 is always 1~ 1 nosicy 3anoBosnbHsE YMOBY
in tension. N 2 V 2
0,Ed 4| _tokd <10

N N " > g=< A N o10.rd Voi0.rd
« U é provided that, in a gap-type joint, at section 1-1

the chord satisfies:

2 2
N V
0,Ed n 0,Ed <10
N pl,0,Rd VpI,O,Rd

7.5 3BAPHI BY3JI1 CIIOJIYYEHHS
CTPUIXHIB PELUITKHU 3 KPYT'JIUX
ABO ITPAMOKYTHUX TPYbB

TA EJIEMEHTIB I1OACY

3 [IPAMOKYTHHUX TPYD

7.5.1 3araJjbHi m0J0KEeHHSA

7.5 WELDED JOINTS BETWEEN CHS
OR RHS BRACE MEMBERS AND RHS
CHORD MEMBERS

7.5.1 General
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(1) PospaxyHkoBi  3HaueHHS  HeCydoi
3IaTHOCTI  3BapHMX BY3JIIB  CIHOJYYEHHS
CTPYDKHIB PEIITKU 3 3aMKHYTHX TpoduIiB Ta
CJIEMEHTIB TOACY 3 TNPSAMOKYTHHX abo
KBaJPAaTHUX TPyO MOXYTh OyTH BHU3HAYCHI
3rigHo 3 7.5.2 Ta 7.5.3 3a YMOBH, IO TEOMET-
pUYHI TapaMeTpW BY3JiB BIAINOBITAIOTH 00-
JacTi 3aCTOCYBaHHS, BKa3aHiil y Tabmui 7.8.

(2) Jliist By3I1iB, IO BiAIMOBiIAlOTH 001aCTi
3aCTOCYBaHHS, BKa3aHid y Tabmumi 7.8,

HE0OX1THO BpaxoBYyBaTH JUIIe Ti
pPO3paxyHKOBI KpuUTepil, [0 HaBEICHI Y
BIJIIIOBITHIN TalJIuLi. Po3paxynkose
3HAUEHHS HECY4oi 3JaTHOCTI BYy3Ja CIIJ
npuiMaTu TaKuM, 110 JIOPIBHIOE

HalMEHIIOMY 31 3Ha4YeHb IS BCiX KPUTEPIiB,
II0 PO3IJISAAI0THCA.

(3) JInst By3IiB, IO HE BiINOBIAAIOThH
oOmacTi 3acTocyBaHHS, BKa3aHii y Tabim-
i 7.8, ciii BpaxoByBaTH BCi BUIU KPUTEPIIB,
mo HaeenmeHi B 7.2.2. OkpiM TOTrO, CIif
BPaxOBYBaTH JAPYropsiiHI MOMEHTH Y BY3JaXx,
CIPUYMHEHI  TOBOPOTHOIO KOPCTKICTIO
BY3JIiB.

EN H b 1993-1-8:2011

(@) Provided that the geometry of the joints
is within the range of validity given in Table
7.8, the design resistances of welded joints
between hollow section brace members and
rectangular or square hollow section chord
members may be determined using 7.5.2 and
7.5.3.

2 For joints within the range of validity
given in Table 7.8, only the design criteria
covered in the appropriate table need be
considered. The design resistance of a
connection should be taken as the minimum
value for all applicable criteria.

3) For joints outside the range of validity
given in Table 7.8, all the criteria given
in 7.2.2 should be considered. In addition, the
secondary moments in the joints caused by
their rotational stiffness should be taken into
account.

Tadamua 7.8 O6aacTh 3acTocyBaHHsI 3BAPHHUX BY3JIB CHOJY4YeHHsI CTPHKHIB pelliTKH 3 Kpyriamx a6o
NPSIMOKYTHHX TPYO Ta eJIeMEHTIB Iosicy 3 NPIMOKYTHHX TPy0
Table 7.8 Range of validity for welded joints between CHS or RHS brace members and RHS chord

members

Tun By3na
Type of joint

IMapamerpu By3na [i=1 abo 2, j= CTpMKEHb PEIIITKH, 10 TePEKPUBAETHCS |
Joint parameters [i =1 or 2, j = overlapped brace ]

b/t Ta h/t a6o d /t I3 3a30pom abo
b; /b, — S - h, /b, by It HAITyCKOM
abo Cruck Po3tsr abo abo bi/b;
d; /b, Compression Tension h /b, | h/t, Gap Obf /%verlap
i
<35
b/t <35 | b/t<3s |[Z09| n
TT\;agr";( b /b, >0,25 1a (and) ta (and) e neperts _
Class 2
K i3 3a30pom <35 ane (but)
K gap bi/b020,35 . Ta Sle'(l_B)l)
Ta Hepepis repepis Ta K MiHIMyM
N i 2 )
13N323;10§ oM >0,1+0,01b, /t, ey m;r?é] 2 (and as a
Class 2 minimum)
g=t +t,
) Ay, = 25%
. nepepis
. ITepepis ane
K i3 Hamyckom Kiacy 2
N i3 Hamyckom b /b, 20,25 acy 1 and A <100%2
Class 1 Class 2 ov
Ta b, /bj >0,75
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CtpuxeHb
pewiTky d /b, >0,4, Iepepis
KpYTIJIOro
X ane (but) Kiacy 1
_mepepisy <08 Class 1
Circular brace -
member

d, /t, <50

Sk BKa3aHO BullE, ajie 0i 3aMiHIOEThCS
Ha b; a dj 3amiHIOETBCS Ha D
As above but with di replacing bi
and d; replacing b; .

Uslkmo g/b, >1,5-(1-P) ta g/b, >t +t,, Byson posrusnaerses sik gsa okpemux T- abo Y-noai6Hux By3mu

Vif g/b, >15-(1-PB)and g/b, >t +t, treat the joint as two separate T or Y joints.

2 BenuuuHa HaMmycKy Moske OyTH 30iMblIeHa, 06 3a0e3MeunTH NPUBAPIOBAHHS TOPIA CTPUIKHSA PEILITKH JI0 TIOSCY
2 The overlap may be increased to enable the toe of the overlapped brace to be welded to the chord.

7.5.2 I1lnocki By3.1u
7.5.2.1 Heniocuneni 8y3iu

(1) VY 3’emHaHHAX CTPHIKHIB PEINITKH, IO
magaroTbCs  Oil  JWIIE  OCBOBHUX  CHI,
PO3paxyHKOBE 3HAUCHHSI BHYTPINTHHOI OCHOBOI
cuwit  Nijgd HE TOBHHHO TICPEBUIIYBATH
PO3PaxXyHKOBOI HECYYOi 3JaTHOCTI 3BapHOTO
By31a Nijrd, sKa BU3HAYA€TbCAd  3TITHO
7.5.2.1(2) a6o 7.5.2.1(4).

(2)  PospaxyHkoBa Hecyuya 3/aTHICTh 3a
MO3/I0B)KHBOKO ~ CWJIOK0  3BapHUX  BY3JIB
CTIOJIYYEHHS CTPHIKHIB PELIITKU 3 KBaIpaTHUX
abo kpyrnux TpyO Ta eleMEeHTIB TMofAcy 3
KBaJIpaTHUX TpyO Moke OyTH BHM3HAU€Ha 3a
dbopmynamu Tabmumi 7.10 3a ymoBu, 110
reOMETPUYHI NMapaMeTpH BY3JIiB BIANOBIIAIOTh
o0yacTi 3acTOCyBaHHS, BKasaHiil y TaOnmui
7.8, Ta 3aI0BOJIBHSIOTHCS JOJATKOBI YMOBH,
HaBejieH1 y Tabmnuui 7.9.

3) Jlyist By37iB, 110 BiAMOBiIAIOTE 00IacTi
3aCTOCYBaHHS, HaBeJeHi y Tabmuui 7.9, cuin
poO3MIISIIaTH  TUIBKM ~ MICIIEBUH ~ BHTHH
(MpoJaBIItOBaHHS JUIBOBOI MOBEPXHI MOSCY) 1
BTpaTy MICLIEBOI CTIMKOCTI CTPHMKHS PEUIITKU
31  3MEHUIEHHSAM  e(pEeKTHBHOI  IIUPUHHU.
Po3paxyHkoBYy Hecydy 3IaTHICTh By3/na 3a
M03/10B)KHBOIO CHJIOIO CIIil MPUIMATH TaKolo,
0 JOPIBHIOE HAaWMEHIIIOMY 31 3Ha4YeHb, IO
BIJIMOBIAAIOTH [IUM JJBOM KPUTEPIsM.

[MPUMITKA. Po3paxyHKkoBYy Hecydy 3OaTHICTh 3a
MTO3/I0BXKHBOIO CHJIOI0 BY3MiB CIIONYYEHHS CTPUKHIB
pemiTkM 3 3aMKHYTUX Mpo¢iliB Ta TOosACiB i3
KBaZpaTHUX TpyO OyJo  CIpPOLIEHO, HEXTYIOUH
KPUTEpIsIMH  pO3paxyHKy, SKi HE MOXYyTb OyTH
KPUTUYHUMH B 00JIacTi 3aCTOCYBaHHS, BKa3aHid y
Tabymni 7.9.

(4) 3nHadyeHHs PpO3pPaxXyHKOBOi  HeCydoi
3MaTHOCTI 32 TMIO3/I0BKHBOIO CHIIOKO OYyIib-
SIKOTO  HEIMIJICUJICHOTO  3BapHOrO0  BY3Ja

7.5.2 Uniplanar joints
7.5.2.1 Unreinforced joints

Q) In brace member connections subject
only to axial forces, the design internal axial
force Nijeq should not exceed the design axial
resistance of the welded joint Nirq, determined
from 7.5.2.1(2) or7.5.2.1(4) as appropriate.

(2)  For welded joints between square or
circular hollow section brace members and
square hollow section chord members only,
where the geometry of the joints is within the
range of validity given in Table 7.8 and also
satisfies the additional conditions given in
Table 7.9, the design axial resistances may be
determined from the expressions given in
Table 7.10.

3) For joints within the range of validity
of Table 7.9, the only design criteria that need
be considered are chord face failure and brace
failure with reduced effective width. The
design axial resistance should be taken as the
minimum value for these two criteria.

NOTE: The design axial resistances for joints of hollow
section brace members to square hollow section chords
given in Table 7.10 have been simplified by omitting
design criteria that are never critical within the range of
validity of Table 7.9.

(4)  The design axial resistances of any
unreinforced welded joint between CHS or
RHS brace members and RHS chords, within
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CIIOJTYYCHHS CTPHXKHIB penIiTKH 3
NPSIMOKYTHUX 200 Kpyriux TpyO Ta MOsACIB i3
MPSMOKYTHUX TPYyO MOXXYTh OyTH BH3HaueHI
3a (¢opmymamu Tabmuns 7.10, 7.11, 7.12 abo
7.13 3a ymMOBH, II0 TEOMETPUYHI MMapaMeTpu
By3JIa BIJNOBIJAIOTh OOJIACTI 3aCTOCYBaHHS,
BKazaHiil y Ttabmumi 7.8. Iliacwiieni By3mu
pO3TIIsAHYTI B 7.5.2.2
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the range of validity of Table 7.8, may be
determined using the expressions given in
Table 7.10, Table 7.11, Table 7.12 or Table
7.13 as appropriate. For reinforced joints see
7.5.2.2.

Taonuusa 7.9 JlomaTkoBi yMOBH AJ1sl BUKOPUCTAHHS Tadaumi 7.10
Table 7.9 Additional conditions for the use of Table 7.10

Tur CTprKHS pelIiTKH Tun By3na [TapameTpu By31a
Type of brace Type of joint Joint parameters
T, Y abo X
b, /b, > 0,85 b, /t, >10
T,YorX
KsagpatHa TpyOa
Square hollow section K a6o N i3 3a30pom 06< b, +b, <13 b. /t. >15
Circular hollow section T o2h, T 0"~
T,Y a6o X
’ >
T, YorX by /1, 210
Kpyrna tpy0a
Circular hollow section K a6o N i3 3a30pom 06< d, +d, <13 b./t. >15
K gap or N gap ’ 2d, ’ 0

Taéauus 7.10 Po3paxyHkoBa Hecy4ya 3JaTHICTH 32 MO3A0BKHBHOK CHJIOK 3BAPHUX BY3JIiB CIOJYyYeHHS
CTPUKHIB i3 KBapaTHUX 200 KPYIJuX TPYO
Table 7.10 Design axial resistances of welded joints between square or circular hollow section

Tun By3na
Type of joint

Po3paxyHKOBa Hecyda 3/1aTHICTb, BH] BIIMOBU
[i =1 abo 2, j = cTpmKeHb PELIiTKH,
IO TIePEKPUBAETHC |

Design resistance [i = 1 or 2, j = overlapped brace]

T,YTaX
T, Y and X joints

BimMoBa THIILOBOT TOBEPXHI MOSICY
Chord face failure

B <085

k,fof2

e ( 2p +4-Mj/7w|5

N, ey = )
MR- Bsin 0, \sin 6,

K ta N i3 3a30pom
Kand N gap joints

BinMoBa TMIIbOBOT MOBEPXHI MOSICY
Chord face failure

B <10
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._._.__.;‘-j_
iaka
Lo
Ry
N b
o _‘-"'-.' A T
,.-J"';:
i L
"\ = = Bz

i,Rd

~ 897°°k, f,ots (b, +b, /
sing, | 2D, M

K Ta N 3 Hamryckom
K and N overlap joints ™

Brpara Hecy4oi 3MaTHOCTI CTPW)KHS PEIIITKH
Brace failure

250 < A, <50%

CrpwxHi i Ta ] MOXKYTE OyTH CTHCHYTI a60 pO3TATHYTI,
aJle OJIMH i3 HUX Ma€ OYTH PO3TATHYTUM, a JPYTHid
CTUCHYTHUM

Member i or member j may be either tension or compression
but one shall be tension and the other compression.

h . * h
e t; 3
.1'5":-':3# ti
blh_ Ve Ni/" EI""
k! y M A
4 / 2

7 I
B (AR Y
b i

/. g g

Ni,Rd = fyiti '(beff +be,ov +%'2hi _4tij/7M5

Brpara Hecy4oi 37aTHOCTI CTPHIKHS PEIIITKH

Brace failure

50% <A <80%

Nirs = fut; (beff +Db, 4, +2h; — 41, )/7M5

yi it

Brpara Hecy4oi 31aTHOCTI CTPHIKHS PEILIITKH

____[__Eu__':'p__fif_____- v Brace failure
‘ 1{ LY A >80%
< Po o Nirg = fyiti'(beff +Db, o, +2h -4, )/7M5
IMapameTpu Der , Deov Ta Kn
Parameters besr , be oy and kn
10 ft
by, = _y0%0 b, ane (but) by, <b, Ipu N >0 (cruck) .
by /t, ft, For n >0 (compression):
4n
k. :1,3—0’ , ane (but) k., <1,0
10 ff, P

by =——. 221 b, ane (but) b, <b,
eff bj/tj ft i» ane (but) ,

yii

Ipu N <0 (po3tsar)
For n <0 (tension)

k =10

n

st CTPUKHIB PEeLNiTKU 3 KPYIIINX TPYO 3HAYEHHS HECydoi 3JaTHOCTI, BKa3aHi BHUILE, IOMHOXKYIOTh Ha 7/4, by Ta hy

3aMiHIOIOTh Ha d1, a b2 Ta hy 3aminroroTh Ha da.

For circular braces, multiply the above resistances by n/4, replace b; and hy by d: and replace b, and h, by d> .

Y Crnix nepeBipATM TUILKM MEPEKPUBAIOYMI CTPUIKEHb PEUNTKM i. E(EKTHBHICTH CTPWXKHS PEINTKA j, IO
nepeKpuBaeThess (TOOTO po3paxyHKOBa HECyda 3[aTHICTh By3Ja, IOJUJIEHA Ha PO3PaxyHKOBY HECydy 3/aTHICTbH
CTPYDKHS PELIITKH B IUIACTUYHIH cTazil) Mae BiNOBIAaTH €(EKTUBHOCTI IEPEKPUBAIOYOTO CTPHIKHS PELIITKH i.

) Only the overlapping brace member i need be checked. The brace member efficiency (i.e. the design resistance of
the joint divided by the design plastic resistance of the brace member) of the overlapped brace member j should be

taken as equal to that of the overlapping brace member.
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Tabauusa 7.11 Po3paxyHkoBa Hecy4a 3JaTHICTh 32 0ChOBOI cuiol0 3Bapuux T-, X- Tta Y-mogioumx By3.iiB
CIOJIYy4YeHb CTPHKHIB PelIiTKH 3 NPAMOKYTHHX a00 KpPyriamx Tpyd Ta mosiciB i3 mpsiMOKYTHHX
TpYO
Table 7.11 Design axial resistances of welded T, X and Y joints between RHS or CHS braces and RHS
chords

Tun By3na Po3paxyHKkoBa Hecy4a 3[aTHICTh, BUJ BijiMoBH [i = 1]
Type of joint Design resistance [i = 1]

t i MicreBuii 3ruH JTULIBOBOT HOBerHi 1osicy
e -

£y Chord face failure

v £ <0,85

k-
f'::;.. = ! k f t2 2
__________ e B ﬁ"taﬁ' N; g = —— ( ] +4'V1_BJ/YM5
»

hy _1—[3-sin91 sin®,

P ‘ | Hedopmanis crinku noscy?
g > Chord side wall buckling ¥
B=1,02

ft 2h
N _ =—0b0 .| —% 410t |/
" sing, (sine1 0] Vus

Brpara Hecy4oi 31aTHOCTI CTPHIKHS PELIITKH
Brace failure
p=0,85

Ni,Rd = fyiti '2hi -4 +2beff /YMS

BupuBaHHs THI[OBOT MOBEPXHI MOSCY
Punching shear
0,85<p<1-1/y

ft 2h
N =20 . +2b |/
i,Rd \/§Sin 91 (Sinel e,p) YMS

D Iina X-noni6uux By3mis npu O < 90° BUKOPUCTOBYETHCS HAMEHIIE 3 IIMX 3HAYEHb. 3HAYEHHs PO3PaXyHKOBOT
HeCcy4ol 3JaTHOCTI Ha 3CyB (3pi3) OIYHOT OBEpXHi MOsACY MpUiMaeThes 3a Tadmmuero 7.12 sk ans K- ta N-momioamx
BY3JIiB 3 3a30pPOM.

D For X joints with 8 < 90 ° use the smaller of this value and the design shear resistance of the chord side

walls given for K and N gap joints in Table 7.12.

2 Tlpu 0,85 < B < 1,0 BUKOPUCTOBYETHCS JiHiiHA IHTEPHONIALSA MiK 3HAYUCHHAMH PO3PaXyHKOBOT HECYHOi 3aTHOCTI,
IO BiJIOBiZia€ MICIIEBOMY 3THHY JHIBOBOI MOBepxHi mosicy mpu B = 0,85 Ta 3HaueHHAM HECy4Oi 3[aTHOCTI, sKa
3ymoBHia aedopmarito 6iuyHoi moBepxHi mosicy mpu = 1,0 (BTpara criikocTi 6i9HOi CTiHKH Moscy a0 3CyBY
CTIHKH TI05ICY).

2 For 0,85 < B < 1,0 use linear interpolation between the value for chord face failure at f = 0,85 and the governing
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value for chord side wall failure at = 1,0 (side wall buckling or chord shear).

3aMiHIOIOTh Ha 01, a b2 Ta h, 3amidoTE Ha d).

Jst CTPIDKHIB PENITKU 3 KPYIIIUX TPYyO 3HaYCHHS HeCyvol 3MaTHOCTI, BKa3aHi BUILE, MOMHOXYIOTh Ha /4, b1 ta hy

For circular braces, multiply the above resistances by /4, replace b: and hy by d; and replace b, and h, by ds .

Ipu postary (For tension) f, = fyo
ITpu ctucky (For compression):
f, = «f,o (T- Ta Y-noni6ui Bysmu / T and Y joints);

f, = 0,8xf,,siN0, (X-noni6ui Bysmm / X joints);

Je Y — 3HIKYBAJIBHUHA KOeQilieHT UIA TUIOCKoi (hopMu
BTpaTH CTidKocTi, oTpmManHuii 3a EN 1993-1-1 i3
BUKOPUCTAHHSIM BiIIIOBiAHOT KPHBOI BTPAaTH CTIHKOCTi Ta
3HAYCHHS YMOBHOI THYYKOCTI A, IO BH3HAYAETHCS 3a
¢dopmyoro:

where yx the reduction factor for flexural buckling
obtained from EN 1993-1-1 using the relevant buckling

curve and a normalized slenderness A determined from:

f .t
. = _10 Tyolo -b;, ane (but) by <Dy
bo /to fyti
be,p — ﬂ.bi , ane (but) be,p <b,

bots

IMpu n > 0 (cTHCK)
For n > 0 (compression):

K, =l,3—0’%,ane (but) k. <1,0

ITpu n < 0 (po3Tsr):
For n <0 (tension): kK, =1,0

_ t sino,
L =346-~2 :
E
flo
(5) Byzm CIIOJIyUYEHHST ~ CTPIIKHIB (5) Brace member connections subjected to
PCILIITKH, M0 IMiJJA€ThCss CHOUTBHIA il combined bending and axial force should satisfy

OCbOBOI CWJIM Ta 3TrUHAJIBHOIO MOMEHTY,
MIOBHHHI 337I0BOJILHSITH HACTYITHY YMOBY:

M

the following requirement:

M

N.
,Ed
o
N; kg
1e Mip,ird — pO3paxyHKOBa Hecyua 3/1aTHICTh
Ha 3TUH Y IUIONIMHI BY3I1a;

Mip,i,ed — po3paxyHKOBUI BHYTpPILIHIN
3TUHAJIBHUA MOMEHT Y IJIOLIMHI BY3J1a;

Mop,i,rd — pO3paxyHKOBa HeCy4a 3/1aTHICTh Ha
3TUH 13 TUIOUIMHH BY371a;

Mop,i,ed — pO3paxXyHKOBHI BHYTPIIIHIA 3TH-
HaJbHUW MOMEHT 13 IUTIOIIMHY BY3JIa.

6) Sk PO3paxyHKOBE 3HAYEHHS
BHYTPIIIHBOTO MOMEHTY Migd Moxe Oytu
NpUAHATE 3HAYCHHS MOMEHTY B TOWII

NEpeTUHY OCl  CTPMXKHA  PELITKH 3
JUIHOBOIO TMIOBEPXHEIO TOSICY.
(7) Po3paxyHkoBi 3HaueHHs HeCydol

3/1aTHOCTI HEMIJCWJICHUX BY3JIB Ha 3TUH Yy
IUIONIMHI Ta 3 TUIOMMHHA BY3na Mird cimiz
BU3HAa4YaTH 3a TaOmuuero 7.13 abo 7.14.
[Tincuneni By3mu nuB. y 7.5.2.2.

ip,i,Ed
P+

M ip,i,Rd

Op,i,Ed <10
MOp,i,Rd
where: Mipird IS the design in-plane moment
resistance

(7.4)

Mip,ied IS the design in-plane internal moment

Mop,irdis the design out-of-plane  moment
resistance

Mop,iedis the design out-of-plane internal
moment
(6)  The design internal moment Mieq may be

taken as the value at the point where the
centreline of the brace member meets the face of
the chord member.

@) For unreinforced joints, the design in-
plane moment resistance and design out-of-
plane moment resistance Mird Should be
obtained from Table 7.13 or Table 7.14 as
appropriate. For reinforced joints see 7.5.2.2.
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(8) 3BapHi By3/IH CIOJYYCHHS OCOOIHMBOIO (8) The special types of welded joints indicated
TUIY, HaBeAeHI B Tabmuusx 7.15 ta 7.16, in Table 7.15 and Table 7.16 should satisfy the
[MOBMHHI 3aJ0BOJIGHATH BiAMOBiAHI po3pa- appropriate design criteria specified for each
XYHKOBI KpUTEpii, BCTAaHOBJICHI B TaOIuMIll type in that table.

AJI1 KOKHOT'O THUITY.

Ta6aun 7.12 Po3paxyHkoBa Hecy4a 3AaTHICTh 3a MO3I0B:KHBOIO cuJI0i0 3BapHuX K- Ta N-moaiOHux By3diB

A CIOJIYYeHHS] CTPHKHIB PelIiTKH 3 NMPSAMOKYTHHX a00 KPYrJuX TPy Ta MosiciB i3 NMPAMOKYTHHX
TPYO
Table 7.12 Design axial resistances of welded K and N joints between RHS or CHS braces and RHS chords
Tun By3na Po3paxyHkoBa Hecy4a 37aTHICTh, BH] BiiMOBH [i=1 a6o 2]
Type of joint Design resistance [i =1 or 2]
K ta N i3 3a30pom BimMoBa THIILOBOT TOBEPXHI MOSICY
K and N gap joints Chord face failure
8O (Bt ih)
bR sin 6, 4h, Mo
=" « 'z | 3pi3 nepepisy noscy
by ¥ Chord shear
14 M, *h, f
1« 0, Nz o bz o N — YOA\/ Iy
r + i,Rd — - M5
0, - " Bsing,
¥ . W 2
hhﬂ . 1o NO,Rd :[AO_AV' fyo+A\/fyo‘\/1_VEd /VpI,Rd :|/YM5
¥
. by BrpaTa Hecy4oi 31aTHOCTI CTPHIKHS PELIITKH

Brace failure
Nirs = fyiti 20 =4t + 20 [y s

BupuBaHHs THI[LOBOT MOBEPXHI MOSCY
Punching shear

0,85<B<1-1/y

f.A ( 2h
N, pg = == { +b +b, J/y
R [Bsing, |\ sing, P Ime
K ta N i3 HarmyckoMm 3a tabmuuero 7.10

K and N overlap joints As in Table 7.10

JInst CTPHIKHIB PELIITKY 3 KPYTIIMX TpyO 3HAYEHHS HECYYOi 3[aTHOCTI, BKa3aHi BHIIE, TOMHOXYIOTh Ha Tt/4, by Ta hy
3amiHro0Th Ha di, a b, Ta hy 3aminroroTs Ha do.
For circular braces, multiply the above resistances by n/4, replace by and hs by d; and replace b, and h, by ds .

A, =2h, +ab, -t, 10 fyotp
II . . off = . bi , aJIe (but) beff S bi
JIS1 CTPMXKHIB PEIITKU 3 KBaJAPaTHUX a0 bo / to f e
MPSIMOKYTHUX TPYO 10 A
For a square or rectangular brace member: be,p _ ‘bi . azte (but) be,p <b,
a— 1 bot,
B 49 2 ITpu n > 0 (cTHcK) .
+_ For n > 0 (compression):
3ty 0,4n
ne § — 3asop, auB. pucyHok 1.3 (a) k,=1,3- B ,are (but) K, <1,0
where g is the gap, see Figure 1.3 ().
ITpu n < 0 (po3Tsr)
. . . For n <0 (tension):
JA1st CTPYOKHIB PELIITKY 3 KPYTIINX TPYO:
For a circular brace member: kn =10
a=0
7.5.2.2 [liocuneni gy3nu 7.5.2.2 Reinforced joints
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(1) MoxyTh 3aCTOCOBYBATHCS Pi3HI THIH
MiJCWICHHS  BY3IIB. Tun  migcwieHHS
3aJICKUTh BiJl BHIY BIMOBH, IO 3yMOBIIIOE
HeCydy 3IaTHICTh By3Jla 3a BiJCYTHOCTI
M1JICUJIEHHS.

(2) HoscHi Hakmaaku y BY3JIi MOXYTh
3aCTOCOBYBATHUCS JUISl IIJBUIICHHS HECy4oi
3aTHOCTI HAa MICIEBHA 3THH JHUIOBOI
MOBEPXHI TOSCY, HECydoi 3/aTHOCTI Ha
BUPUBAHHS JIMIIHOBOI MOBEPXHI TMOsCY abo
HECy4Oi 37aTHOCTI CTPWIKHS PEUITKH 31
3MEHIIEHOK €(PEKTUBHOIO IIUPHHOIO.

(3)  JIBocroponHi GiyHI HaKJIagKH y BY3Ji
MOXKYTh 3aCTOCOBYBATHCS [UISl TTiIBHICHHS
Hecy4yoi 37aTHOCTI 3a nedopmariero Oi4HOT
MOBEpXHI TMOsiCy abo0 Hecydol 3aTHOCTI
nepepizy noscy Ha 3pis3.

(4) IIlo6 YHMKHYTH YaCTKOBOTO HAIYCKY
crpwkHiB pemriTku B K- Ta N-momiGHMX
By3JaX, I  CTPWXKHI  MOXYTb  OyTH
NpUBAapEHUMH 10 BEPTHKAIBHOTO  pedpa
YKOPCTKOCTI.

(5) MoxHa TakOX  BHKOPHUCTOBYBATH
OyIb-sIKi TOEMHAHHS [WX THIIB MiJCUICHHS
BY3JiB.

(6) Mapka cram €IEeMEHTIB IiJICHUICHHS
MOBMHHA OyTH HE HIKYOI HIXK Mapka craii
TOsICY.

(7) Po3paxyHkoBy = Hecyuy  37aTHICTb
MIJCWJICHUX BY3JIB CIiJ BHU3HAa4YaTH 3a
Tabumamu 7.17 ta 7.18.

EN H b 1993-1-8:2011

(1)  Various types of joint reinforcement
may be used. The appropriate type depends
upon the failure mode that, in the absence of
reinforcement, governs the design resistance
of the joint.

2 Flange reinforcing plates may be used
to increase the resistance of the joint to chord
face failure, punching shear failure or brace
failure with reduced effective width.

(3) A pair of side plates may be used to
reinforce a joint against chord side wall failure
or chord shear failure.

4 In order to avoid partial overlapping of
brace members in a K or N joint, the brace
members may be welded to a vertical stiffener.

(5)  Any combinations of these types of
joint reinforcement may also be used.

(6) The grade of steel used for the
reinforcement should not be lower than that of
the chord member.

(7)  The design resistances of reinforced
joints should be determined using Table 7.17
and Table 7.18.

Tabmuus 7.13 Po3paxyHkoBa Hecy4a 31aTHICTH 3BAPHUX BY3JIiB CIOJIyYeHHSI (PACOHKH 200 CTPUIKHS
3 IBOTABPA Ta CTPUKHIB i3 NPIMOKYTHHMX TPYO

Table 7.13 Design resistances of welded joints connecting gusset plates or | or H sections to RHS members

[Nonepeuna daconka
Transverse plate

Brpata Hecyuoi 3matHOCTI cTprokHs peritku [i| = 1]

Brace failure [i = 1]

Njpg = fyltlbeff [Yys”

[TponasntoBanHs OiYHOT TOBEPXHI MPSIMOKYTHOI TpyOH mpu
Chord side wall crushing when:

L
Ik b, > b, — 21,

Nl,Rd = fyoto -2t +10t, /vy

o BupuBanHs THIBOBOT MOBEPXHI NPAMOKYTHOI TPYOH 1IpH
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Punching shear when:

b1£b0—2t0

f .t
N, r :%(Ztl"'Zbe,p)/YMS

[To3noBxHS acoHKa
Longitudinal plate

BimMoBa nMHIIEOBOT TOBEPXHI MOSICY
Chord face failure

kot

m " y0

Nl,Rd —m'(hl/bo‘F“-' l_tl/bo)/YMS

JBoTaBp
or H section

SIxmo n<2~1/1—B 3HadeHHA Nird A7 JBOTaBpa B pasi

NPUMHUKAHHA 10 MOACY 3 ACSKUM 3allacOM MOXKHA HPHUHSATH
TaKWM, IO JIOPIBHIOE PO3PaXyHKOBIH HECydild 3AaTHOCTI IBOX
HonepevHuX (acoHOK, OJHAKOBHX 3a pPO3MipaMH IOJHII
JIBOTaBpa, sIKi BH3HAYAIOTHCS SIK BKazaHo BuIe. Ko
n< 2-,/1—[3 , CIIJ 3aCTOCOBYBATH JiHIHHY I1HTEpPHOJALIIO

MiK pO3PaxyHKOBOIO HECYYOIO 3/IATHICTIO BY3Jia 3 OJHIEI0 Ta
JBOMa (pacOHKAMH:
= Nl,Rd '(hl _tl)

M
As a conservative approximation, if n< 2-«/1—[3 , Nypg for
an | or H section may be assumed to be equal to the design
resistance of two transverse plates of similar dimensions to the
flanges of the I or H section, determined as specified above.
If n<2-4/1-B, a linear interpolation between one and two
plates should be made.

ip,1,Rd

OO0mnacTh 3aCTOCYBaHHSI
Range of validity

Ha momaTtok 10 0OMexeHb, HaBeIeHUX y Tabuuil 7.8:
In addition to the limits given in Table 7.8:

0,5<p<10
b, /t, <30

[Mapametpn beg , b, , Ta K,
Parameters by , b, , and k,

10 folo ITpu n > 0 (cTuck)
off = - ‘b, , ane (but) by < Dby For n > 0 (compression):
bo /to fyltl km =13- (1_77) , ane (but) km <10
b = 10 b, ane (but) b, . <b. Ipu N <0 (posrar):
“Pob Ity op For n < 0 (tension):

k, =10
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) KyToBi 3BapHi IIBY CJIi/l IPOEKTYBATH Y BiANOBiAHOCTI 3 4.10.
") Fillet welded connections should be designed in accordance with 4.10.

Tabéauus 7.14 Po3paxyHKoBa Hecy4a 3JaTHICTh HA 3TMH 3BAPHUX BY3JiB CHOJTYy4YeHHS CTPHKHIB pelIiTKI
3 NPSIMOKYTHHX TPY0 Ta mosicaMH 3 NPSIMOKYTHHX TPY0
Table 7.14 Design resistance moments of welded joints between RHS brace members and RHS chords

T- ta X-noxiOHi By31H
T and X joints

P03paxyHKOBa HECy4da 3L[aTHiCTI), BUJ BiL[MOBI/I
Design resistance

MoMeHTH, 10 IiF0Th B IJIONIUHI
In-plane moments

0 =90°

MiciieBuii 3riH BEpXHbOT 200 HUKHBOI CTIHKH MOSICY
Chord face failure
$<0,85

P M.,

a

M

1 2
iplRd — K, fyotgh1 (ﬁ*’ \/m +$J/’YMS

[IponasmoBaHHs GI9HOT CTIHKH MOSICY
Chord side wall crushing
0,85<B<10

M ipLRd — 0,5 fyktO hy +5t /s,
fyk = fyo — st T-nioniGuux By3mis (for T joints);

fyk =08 fyo — s X-miozi6uux Bysnis (for X joints);

Brpara Hecy4oi 3MaTHOCTI CTPWXKHS PEIIiTKH
Brace failure
0,85<B <10

Mip,l,Rd = fyl 'Wpi,l —1-b, /b -bht /vy,

MowmeHTH, 110 AIFOTH 13 IIOIHUHA
Out-of-plane moments

MicneBuii 3riH BepXHbOI 200 HIKHBOI CTIHKH TOSICY
Chord face failure

0=90° B<0,85
7ONM h -1+p /2bb1-1+[3
op.1 M. o=k f 2] 2 + [ /
- ip.LRd n 'yolo (2‘1_3 1-B Ywms
I I
: : PoznaBmoBaHHs OI9HOT CTIHKH MOSICY
I I Chord side wall crushing
m 0,85<B<10
| Mip,l,Rd = fykto'bo_to’h1+5to/YM5
N " fyk = fyo — st T-noni6uux By3mnis (for T joints);
| | op. fyk =08 fyo — s X-noai6uux Bysuis (for X joints);
: - BuxpusienHs mosicy (Tinbku i T-moniOHUX BY3TIiB)
— Chord distortional failure (T joints only) *)
Mop,l,Rd =2 fyoto hty + \/bohoto by +hy Ty
— B - . .
| , para HeCy4oi 3JaTHOCTI CTPHIKHS PELIITKH
L : Brace failure
" 0,85<f<1,0
-_\ _,..4 op.1 5 2
- Mip,l,Rd = fyl'Wpi,l_O’S'l_beff 107 b7t Ty
IMapamerpu best Kn
Parameters besr and Ky
10 fyoto IMpu n > 0 (cTuck)

bty fat
arne (but) beff < bi

For n > 0 (compression):
km =1,3-1-n, ane km <10

ITpu n < 0 (po3Tsir)
For n <0 (tension):
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k, =10

) Ileit kpuTepili He 3aCTOCOBYIOTh, SKIIO PYHHYBAHHS TIOSCY BiJl BUKPHBIEHHS YHEMOKIHBIIOETHCS iHIIAMU
3aco0aMu
*) This criterion does not apply where chord distortional failure is prevented by other means.

Tadauus 7.15 Po3paxyHkoBi kpuTepii /15 0cO0JJMBUX THIIB 3BAPHHUX BY3JIiB CHOJY4YeHb CTPHKHIB PeUIiTKH
3 NPSIMOKYTHHX TPYO Ta MOsACIB i3 NPAMOKYTHHX TPY0
Table 7.15 Design criteria for special types of welded joints between RHS brace members and RHS chords

Tun By3na Kpurepiit
Type of joint Design criteria
CTpmwxKHI MOXYTh OYTH PO3TATHYTHMH 200 N, g <Njeg

CTHCHYTHMH, aJIe 3yCHUIA B 000X CTPHKHIX N . . N
MOBHHHI JSTH B OJIHOMY HATIPAMI. Je 3HaueHHA N gq NpHiIMaeTbecd TakuM, 10 JOPiBHIOE Nj gy

The members may be in either tension or aust X-nioztiGroro Bysna 3a rabmuuero 7.1
compression and should act as in the same where Nygqis the value of ¢for an X joint from Table 7.11.

direction for both members.

i "’q. . :
. *: %,

" >
N 1}, E'I fr—i B1 \"x N1
CrpuxkeHb | 3aBKAM CTUCHYTHUH, a CTPIKEHB 2 Nl £ sin 91 + N3 £ sin 93 < N1 ad sin 91 .
3aBXKIU PO3TATHYTUIH. ’ o 7
Member 1 is always in compression and Ny gqSINO, <Ny SING,,
member 2 is always in tension. ne 3HadeHHS N1 rd IPUHAMAETHCS TaKUM, IO JOPIBHIOE N1 Rd
N it K-moaibHoro By3ina 3a tabuuiiero 7.12, 3aMiH004H
3 , b+b,+h +h
N? BIIHOUICHHA ———— BIJHOUICHHAM
- 4D,
I
Ll
Ll
I

o
| f’ b, +b,+b +h +h +h
: ’;/ﬁQE 6b,

————————————— where N1 rg is the value of N1 gq for a K joint from Table 7.12,

b +b,+h +h,

——————————————— but with replaced by:

0
b +b,+b,+h +h +h,
6b

0

Bei CTprI)KHi penriTKu MaIOTh 3aBH/IH O0ytn abo N1Ed sin 91 4 [\|3Ed sin 92 < Nle sin ex,
CTHCHEHi, a00 PO3TATHYTI. ' e ' .
Al bracing members shall be either compression | A€ 3Ha9eHHs Nyra MpUAMAETbCA TAKUM, 1O AOPIBHIOE Ny

or tension s X-mogibHoro Bysna 3a Tabnwmero 7.11. 3HaueHHS
NyreSIiNGx TpUMAaETHCS TaKUM, IO JOPIBHIOE GimbIIoMy 3i
3HAYCHb.
|N1‘Rd sin 01| Ta |N2‘Rd sin «92| .

Where Nyrq is the value of Nyrq for an X joint from Table
7.11, and NyraSinbx is the larger of:

|N1le sin 01| and |N2,Rd sin 92|
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Crpuxess | 3aBXKAM CTUCHYTHUH, a CTPIKEHD 2

3aBXKIU PO3TATHYTHH.

Member 1 is always in compression and member

2 is always in tension
N4

RN

91-1";_ N
y -

N2
o1 A

A0,
Y

Vs

Nz/ i \

|_[:_-.1 ‘\ M 4

Ni,Ed < Ni,Rd !

ne 3HaueHHS Njrd IpuUAMaeThCsS TakuM, Mo IOpiBHIOE Nird
1 K-momiGHOTO By3na 3a Tabmmiero 7.12 3a yMOBH, IO Y
BY3Ji i3 3a30poM mepepi3 1—1 mosicy 3aJ0BOJIbHSE YMOBY:

2 2
NO,Ed VO,Ed

<10

+

N pl,0,Rd VpI,O,Rd

where Nigrg is the value of Njrq for a K joint from Table 7.12,
provided that, in a gap-type joint, at section 1-1 the chord
satisfies:

2 2

NO,Ed <1O

VO,Ed

N pl,0,Rd VpI,O,Rd

Tadauus 7.16 Po3paxyHkoBi kpuTepii 17151 3BapHUX BY3JIiB 3i 3;1aM0OM Ta 3 HeNnPSIMUMU MOSICAMHU
NIPH CNOJTYYeHHi eJIeMeHTIB i3 IPSIMOKYTHHX TPYO
Table 7.16 Design criteria for welded knee joints and cranked-chord joints in RHS members

Tun By3na
Type of joint

Kpurepiit
Criteria

3BapHi By3J1H 31 3J1aMOM

We

Ided knee joints

[Nonepeunuii niepepi3 MOBUHEH BiJJHOCUTHCS A0 Kiacy 1 mpu
yrcToMy 3ruHi, quB. EN 1993-1-1.

The cross-section should be Class 1 for pure bending, see

EN 1993-1-1.

Ngs <0,2N oy Ta (and) Ney + Me, <K,
pl,Rd MpI,Rd
Sxwo (if) 6 < 90°
3-4b,/h
k: 0080 + 1 ,
by /hS® 1+ 2b /h,

Sxmo (if) 90° < 6 <180°
Kk =1-+/2-c050/2-1- kg,
ne K, —3nauenns K npu 0 =90°.

Where K, is the value of k for 0 =90°.

t, 215t ta =10 mm (mm)
Neg M g

+ <10

N pl,Rd

pl,Rd
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Henpsmuii nosic
Cranked-chord

7.12

Table 7.12.

Ni,Ed < Ni,Rd !

ne 3HaueHHS Njrg mpuUiiMaeThess TakuM, 10 JOPiBHIOE NiRrd
it K- a6o N-momiOHMX By3JIiB i3 HAIyCKOM 3a TaOJIHICIO

where Nirq is the value of Nijrg for a K or N overlap joint from

Taoaun 7.17 3Ha4yeHHs po3paxyHKOBOI Hecy4oi 31aTHOCTI mixcuiiennx 3sapaux T-, Y- ta X-noaioHux By31iB
| CIOJIyYeHHS] CTPMIKHIB PelliTKH 3 NPSIMOKYTHHUX 200 KPYIJIMX TPYO Ta eJieMeHTIB nosicy

3 IPSIMOKYTHHX TPY0

Table 7.17 Design resistances of reinforced welded T, Y and X joints between RHS or CHS brace

members and RHS chords

Tun By3na
Type of joint

Po3paxyHKoBa Hecy4a 31aTHICTh, BUI BiaMoBH [i=1]

Design resistance [i=1]

Byzoumn, migcuneHuii TOSCHUMY HAKJIaIKaMy JUTS 3a1I00IraHHs BiIMOBI JTUIIFOBOI MTOBEPXHI MOSACY, BTPATi HECYIOi
3MATHOCTI CTPHIKHSI PEIIITKH a00 BUPUBAHHIO JIUI[OBOI MIOBEPXHI MOSICY
Reinforced with flange plates to avoid chord face failure, brace failure or punching shear.

Postsr
Tension loading

B,<0,85

hi
l,>——+ /o b, —b,

sin 6,
I, >1,5h, /sin®,
ta (and) bp >b, —2t,;

| N. =
Ll 1-bi/b, -sing,

w e |0

f, 2 [2m/m

w's +4. fib 70, |/
sin, ! pJYM

[42]

Cruck
Compression loading

B,<0,85
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hi
|ngna+,mfbp—q

I, >1,5h;/sin6,

] b, >b, —2t,

3naueHHs Nijrd IPUUMAETHCA TaKuM, 10 HOPIBHIOE Nigrd A
T-, X- abo Y-momiOuux By3mB 3a Tabmumew 7.11,
zi'IpI/IfIMaIO‘IH kn=1,0 Ta BUKOHYyrOUH 3aMiHy {o Ha tp, TINBKH MPU
BiZIMOBI JIMIIOBOT ITOBEPXHI MOsICY, BTPATi HECYYOi 3MaTHOCTI
CTPYDKHS PCIITKA Ta TPU BHPUBAHHI JIMILOBOI MOBEPXHI
osICY.

Take Nirg as the value of Nijrg for a T, X or Y joint from
Table 7.11, but with k,=1,0 and t, replaced by t, for chord
face failure, brace failure and punching shear only.

By3omn, migcunenuii 619HIMH HaKJIaIKaMU U 3a1I00iraHHs BTPATi MiCIIeBO1 CTIHKOCTI CTIHKH
a00 3cyBy (3pi3y) mepepizy moscy
Reinforced with side plates to avoid chord side wall buckling or chord side wall shear.

]
N1
¥

bo

|, >1,5h,/sin6,

3naueHHs Nijrd IpUAMAETbCA TakuM, 10 HOpiBHIOE Nird AL
T-, X- abo Y-momiOmmx By3mB 3a Tabmumero 7.11,
saminioroun o Ha (to+ty), TiIBKM TpH BTpari MicieBoi
CTIMKOCTI CTIHKH 1 3CyBY (3pi3i) mepepisy noscy

Take Nird as the value of Nigrg for a T, X or Y joint from

Jable 7.11, but with t, replaced by (to+tp) for chord side wall
buckling failure and chord side wall shear failure only.

tp

Taoaun . . . .
a 7.18 Po3paxyHkoBa Hecy4a 3MaTHICTDH migcuieHux 3papanx K- ta N-moaioHuX By3J1iB cClioJIlyYeHHS

CTPMoKHIB PelliTKH 3 NPSIMOKYTHHX 200 KPYIJIuX TPyO Ta nosiciB i3 npsiMOKYTHHX TPy0
Table 7.18 Design resistances of reinforced welded K and N joints between RHS or CHS brace members

and RHS chords

Tun By3na
Type of joint

Po3paxyHKoBa Hecy4a 3[1aTHICTh, BUJ] BIIMOBH
[i=1 abo 2]
Design resistance [i=1 or 2]

Bys30:1, niicuIeHUi NOSICHUMH HaKJIaJIKaMH JIJIsl 3a1100IraHHs BiZIMOBI JIMIIbOBOT MOBEPXHI MOsICy, BTPATi HECY4ol
3IATHOCTI CTPHIKHSI PELIITKM a00 BUPUBAHHIO JINIILOBOI TIOBEPXHI MOSICY
Reinforced with flange plates to avoid chord face failure, brace failure or punching shear.

Ny

T
4 h.{d
hy(dy) S ¢
-

l,>15- _hl +g+ _h2 :
sino, sino,

2 b, >b, -2,
% 00 1, || {1 t, 22t mat, 22t
LY Yy — 3uauennst Nirg mpuiiMaeTbcs TakuM, o AOpiBHIOE Nird
| A ' ty Ut K- T1a N-momiOHux By3mB 3a Tabmumero 7.12,
i : 3amiHolO9M t, Ha tp, JnWme mnpM BiAMOBI JIMIBOBOI
| MOBEPXHI TMOSACY, BTpaTi HECY4Oi 3JaTHOCTI CTPHIKHSA
E'P » b, J PELITKY Ta IPY BUPUBAHHI JIMIILOBOI TOBEPXHI HOSCY.
< !

Take Nirg as the value of Nigrg for a K or N joint from
Table 7.12, but with t, replaced by t, for chord face failure,
brace failure and punching shear only.
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Bys3ou, migcuineHuii ABOCTOPOHHIMU OIYHIMHU HAKJIAAKAMHU
JUIsL 3a1100IraHHs 3CyBY (3pi3y) CTIHKH HOSICY
Reinforced with a pair of side plates to avoid chord shear failure.

l,>15- _h1 +9 +—_hz
sin 0, sino,

3radeHHsA Njrd MPUAMAETBCSA TaKuM, IO HOPiBHIOE NjRrd
o K- ta N-momiGHmx By3miB 3a Tabmmmero 7.12,
3amiHioroun t, Ha (fo+tp), numie npu BTpati MicCIEBOi
CTIMKOCTI CTIHKH Ta 3CyBI (3pi3i) mepepizy noscy.

Take Nirg as the value of Nirg for a K or N joint from
Table 7.12, but with t, replaced by (t;+tp) for chord shear
failure only.

By3o, miacuneHuid BiqOKpeMITIOBATRHOIO IIACTHHOO MK CTPYIKHAMH PEIIiTKA
B pa3i HEOCTaTHHOTO HAITYCKY
Reinforced by a division plate between the brace members because of insufficient overlap.

tz.10

tp > 2t1 Ta tp 22t2

3rayeHHsA Nipd MpUAMAETBCA TaKuM, IO HOPIBHIOE NiRrd
s K- ta N-mogiOHUX By3IiB 3 HAITyCKOM 3a TaOJHIICIO
7.12, npuiitmaroun A, < 80%, saminroroun bj, tj Ta fy; Ha

bp, tp Ta fyy y Bupasax mis beoy, siki HaBemeHi B TabmuIli

Take Nira as the value of Nirg for a K or N overlap joint
from Table 7.12 with A, <80%, but with bj, tj and fy;

replaced by by, t, and fy, in the expression for be oy given in
Table 7.10.

7.5.3 IlIpocTopoBi By3.1u

(1) VY KoXHId TIJIOMIMHI MPOCTOPOBOTO
BYy3J1a TIOBHHHI 33JJOBOJLHATHUCS PO3PaXyHKOBI
KpuTepli, HaBeleHl B 7.5.2, 3 BUKOPUCTaAHHSIM
3MEHIIEHUX 3HAYEeHb PO3PaXYHKOBUX HECYUHX
3JaTHOCTENH, 1[0 BHU3HAYAIOTHLCS 3riAHO 3

7.5.3(2).

(2)  PospaxyHkOBI  3HAueHHS  HeCy4oi
3IaTHOCTI KOXKHOI TUIOIIMHU TPOCTOPOBOTO
By3Ja  CIiJ  BU3HAYaTH, 3aCTOCOBYIOUH
BIIMOBITHAM 3HWKYBATBHUN KOe(iIlieHT W
(muB. Tabmumo 7.19) mo Hecydoi 3MaTHOCTI
BI/IMOBITHOTO TUIOCKOTO BY3JIa, OOYHCIICHOI
3rigHO 3 7.5.2 3 BUKOPUCTAHHSAM BiJIMOBITHUX
3yCHJIb y TOSICI MPOCTOPOBOTO BY3JIa.

7.5.3 Multiplanar joints

(1) In each relevant plane of a multiplanar
joint, the design criteria given in 7.5.2 should
be satisfied using the reduced design
resistances obtained from 7.5.3(2).

(2)  The design resistances for each
relevant plane of a multiplanar joint should be
determined by applying the appropriate
reduction factor u given in Table 7.19 to the
resistance of the corresponding uniplanar joint
calculated according to 7.5.2 with the
appropriate chord load in the multiplanar
situation.

Taoaun . .. .
a 719 SHUKYBAIbHI KoedillieHTH 115 MPOCTOPOBUX BY3JIiB

Table 7.19 Reduction factors for multiplanar joints

Tun By3na
Type of joint

3HIKYBaNbHUHN KOS(DIlieHT |
Reduction factor u
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TT-noxiObHMIA By30J1 ° < ;< 0N°
TT joint 60%< ¢ <930

Crpwxenb | Moxe OyTH pO3TATHYTUM 200 CTUCHEHUM.
Member 1 may be either tension or compression.

\ , 2N,
My x My l

N ; / =0,9
N3/ n

XX-noniOHMiA BY3071

XX joint
Crpwxkai 1 Ta 2 MOXyTh OyTH DO3TATHYTI 400 CTHCHYTI. nu=0,9-(1+0,33N, o, /N, ),
3unaueHHss Nagrd/ Nipd BiZ’€eMHe, SKIO OIWH CTPHUIKEHD ' _'
PO3TATHYTHH, a IHIINIA — CTUCHYTHIA. 3 ypaxyBauHaM sHaka Nipa Ta Nopa ze:
Members 1 and 2 can be either in compression or tension. ‘Nz Ed‘ < ‘NlEd‘
N2rd / N1rd iS negative if one member is in tension and one in . - ’
cohpreséion g taking account of the sign of N1 rq and Narq Where:

NG e <[y

iN1 ‘JI’N i

* [ e - -
N l-Wz Mo
I, N,
KK-moniouuit By3o 60° < o < 90°
KK joint =9=
N p=0,9
b N b -4 .. .
Ny'a 1/ 4 : / Ng 3a YMOBH, IO y BY31i i3 3a30poMm mepepiz 1-1
S, i 1 b ;,-": " T0SICY 33JI0BOJIBHSIE YMOBY:
g, A o provided that, in a gap-type joint, at section 1-1
Ny L Yoo the chord satisfies:
) {. 'f*( _f" "‘-.1L 1__\. | J__r- I_.r 2 2
S | A RNy N V
; ; ey
\H "\. - __f - - 0,Ed 0,Ed S 1’0
‘\/ T T N pl,0,Rd Vpl,o,Rd
L1
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7.6 3BAPHI BY3JIM CIHHOJIYYEHHSA
CTPU)KHIB PEHIITKH 3 KPYIJIUX
ABO TIMPAMOKYTHUX TPYB TA

MMOsACIB 13 IBOTABPIB
(1) PospaxyHkoBi  3Ha4YeHHS  HECyd4ol
3JIaTHOCTI 3BapHUX BY3JIiB MOBHHHI

BH3Ha4yaTUCs 3a popmyiamu Tabauie 7.21 abo
7.22 3a yMOBH, II0 T€OMETPUYHI MapaMeTpu
BY3JIIB BIJMOBITAIOTH 00JACTi 3aCTOCYBaHHS,
BKa3aHiil B Tabmumi 7.20.

EN H b 1993-1-8:2011

7.6  WELDED JOINTS BETWEEN
CHS OR RHS BRACE MEMBERS AND I
OR H SECTION CHORDS

@ Provided that the geometry of the
joints is within the range of validity given in
Table 7.20, the design resistances of the joints
should be determined using the expressions
given in Table 7.21 or Table 7.22 as
appropriate.
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Tabmuua 7.20 O6JacTh 3aCTOCYBAHHS 3BAPHUX BY3JIiB CIOJYYeHHSI CTPUIKHIB PEIIiTKH 3 KPYTJIHX
200 NpSIMOKYTHHX TPy Ta eJieMeHTIiB MOsICY 3 IBOTaBpiB
Table 7.20 Range of validity for welded joints between CHS or RHS brace members

and | or H section chord members

IMapamerpu By3na [| = 1 a6o 2, j = CTpWKEHD PEITITKH, IO TIEPEKPUBAETHCS |
Joint parameter [1 =1 or 2, j = overlapped brace ]
Tun By3na
Type of bi /ti ta (and) hi /ti
joint
d,/t, ao (or) d; /t; h, /b, b, /t, b, /b,
CTHCK po3Tsr
compression tension
[epepi3 >0,5
Kyacy 1 ta _
X dw<400 Mm Iepepi3 kacy ajf ébgt)
Class 1 and 1 Ta: =&
dw=<400 mm. Class 1 and: ﬁ <35
h, t
T a6o (or) Y —+<35 ! 1,0 . -
t; bi Ilepepi3
K i3 3a30pom . b —<35 Kiacy 2
K gap Hepepis Sic3g t; Class 2
N i3 3a30pom dKﬂaCY 2Ta t; N di 50 >05
N gap WS400 MM. —<
Class 2 and d; <50 t; ane (but) >0,75
K i3 namyckoM | ¢, <400 mm. t_ = <20
K overlap i
N i3 HamyckoM
N overlap

2 Jlyist By37iB, 10O BiAOBiIAIOTH 00JaCTi
3aCTOCYBaHHS, BKa3aHid y Tabmumi 7.20,
HeoOX11HO BpaxoByBaTH Juie Ti
PO3paxyHKOBlI KpHUTepii, $KI MpPHUBEICHI Yy
BIJIOBIAHIN Tabnuui. Po3paxyHkoBe 3HauU€HHS
HEeCy4oi 3/JaTHOCTI By3Jda CliJg HOpuiimMaTu
TakuM, W10 JOpIBHIOE HallMeHIIOMYy 31
3Ha4eHb, L0 BIANOBIAAIOTH YCIM MOKJIMBUM
KPUTEPISIM.

(3) Jns By3miB, IO HE BiJAMOBIIAIOTH
o0yacTi 3acTOCyBaHHS, BKazaHii y Talmuui
7.20, cimizt BpaxoByBaTH BCi KpHUTEPii, HABEICHI
B 7.2.2. Kpim Toro, cmja BpaxoByBaTu
TPYTOPSTHI MOMEHTH, BHUKJTMKaHI
MTOBOPOTHOIO ’KOPCTKICTIO BY3JIiB.

(4) Y By3max CHONy4YeHHS CTPHIKHIB
PENITKH, MO MiITAI0ThCS Ail JUIIE OChOBHUX
CHJI, PO3pPaxyHKOBE 3HAUCHHS BHYTPILNIHBOI
0ocboBO1 crin Njgd HE TTOBUHHE ITEPEBUIITYBATH
3HAUEHHS PO3PAaXyHKOBOI HECydoi 3MaTHOCTI
3BapHOro By31a Njrd, IO BHU3HAYAETHCS 3a
tabaunero 7.21.

2 For joints within the range of validity
given in Table 7.20, only the design criteria
covered in the appropriate table need be
considered. The design resistance of a
connection should be taken as the minimum
value for all applicable criteria.

3) For joints outside the range of validity
given in Table 7.20, all the criteria given in
7.2.2 should be considered. In addition, the
secondary moments in the joints caused by
their rotational stiffness should be taken into
account.

4) In brace member connections subjected
only to axial forces, the design axial force Nigq
should se exceed the design axial resistance
of the welded joint Nirs , determined from
Table 7.21.
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(5) By3zm CIOJTYYCHHS CTPHKHIB
PENITKY, IO MiJAAI0THCs CIUTBHIN i1 0ChOBOI
CWUIM Ta 3TUHAJIBHOIO MOMCHTY, ITOBHHHI
3aJI0BOJILHSATH YMOBY

Ni,Ed +

EN H b 1993-1-8:2011

5) Brace member connections subject to
combined bending and axial force should
satisfy:

N; rg
ne Mipird — po3paxyHKOBa Hecy4a 3AaTHICTb
Ha 3TUH Y IUIONIMHI BY3J1a;

Mip,ied — PO3paxyHKOBHIA BHYTPIITHII
3rUHAJIBHUIA MOMEHT Yy ILIOIIMHI By3J1a.

6) Sk PO3paxyHKOBE 3HAYCHHS
BHYTPIIIHROTO MOMEHTY Migd Moxe OyTu
NPUUHATE 3HAYCHHS MOMEHTY B  TOYII
MEPETHUHY OCl1 CTPHIKHS PEIIITKU 3 JIMIOBOIO
MTOBEPXHEIO TOSCY.

(7 Po3spaxyHkoBe  3HaYeHHS  HECy4Yoi
3/IaTHOCTI HA 3TMH Y IUIOHMHI By31a Mip1Rd
CIIiJ] BU3HAUaTH 3a Tabimuero 7.22.

(8)  Sxkmo mosic WIAKPIMUICHUH y BY3Ii
pebpamu KOpPCTKOCTI (AMB. PUCYHOK 7.7), TO
pO3paxyHKOBAa HeCydya 3IaTHICTh CTPUIKHIB
pemnitku Nird y By3max TtumiB T, X, Y, a
takok K 1 N i3 3a3opom (Tabmums 7.22)
BHU3HAUYAETHCS 32 HOPMYIIOIO:

ip,i,Ed <10
Ivlip,i,Rd

where: Mip,ird IS the design in-plane moment
resistance;

Mip,ied IS the design in-plane internal moment.

(6)  The design internal moment Mijgq may
be taken as the value at the point where the
centreline of the brace member meets the face
of the chord member.

(7)  The design in-plane moment resistance
Mip,1,rd Should be obtained from Table 7.22.

(8) If stiffeners in the chord (see Figure
7.7) are ser, then the design bracing failure
resistance Nirg for T-, X-, Y-, K-gap and N-
gap joints (Table 7.22) is determined as
follows:

Nirg = nyiti Dy +beff,s IV us s

ne by =t, +2r+7t f  /f

b

eff ;s

by +Db

(Tyra — TOBIIMHA 3BapHOrO IIBa, IO
MPUKPIIUIIOE PeOpPO KOPCTKOCTI JO TMOSCY.
IIpy 0HOCTOPOHHIX KYTOBHMX 3BapHMX ILIBaX
3aMICTh 2@ CiIijl MpUiMaTH a,

S — T[O3Ha4Yae HAISKHICTH 10 pedpa
AKOPCTKOCTI.

(9)  TosmmHa pebep KOPCTKOCTI Mae OyTH
HE MEHIIIC TOBIIMHHU CTIHKH JBOTaBpa.

eff s —

ane (but) b, <b, +h, —2t;;

=t +2a+ 7t f /f,; ane (but) by ; <b, +h -2t

eff s —

b, + h, — 2t

where: a is stiffener weld throat thickness, 2a
becomes a if single sided fillet welds are used,;

s refers to the stiffener.

(9)  The stiffeners should be at least as
thick as the I-section web.
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Ta6auusa 7.21 Po3paxyHkoBa Hecy4a 3AaTHICTh 3BaPHHUX BY3JIiB CIOJYYEHHSI CTPHIKHIB PelIiTKH
3 NIPSIMOKYTHHX a00 KPYIJIMX TPYO Ta MOsCiB i3 ABOTaBpiB
Table 7.21 Design resistances of welded joints between RHS or CHS brace members

and | or H section chords

Tun By3na
Type of joint

Po3paxyHKOBa HecydYa 31aTHICTh, BU BiqMoBH [i = 1 abo 2,
] = CTPMIKEHB PENIITKH, IO MEPEKPUBAETHCS |
Design resistance [i = 1 or 2, j = overlapped brace ]

T, Y ta (and) X

TexydicTh CTIHKHU MOsICY

Chord web yielding

LS e
4

/‘f:
—/ ]Em

fyOthw /

N, oy =—
MR sing,

M5

Brpara Hecy4doi 31aTHOCTI CTPWIKHA PELTITKH
Brace failure

=2f yati Per IYws

le

K ta N i3 3a30pom [i = 1 a6o 2]

Brpara crifikocTi CTiHKH Brpara Hecydoi 3maTHOCTI

K and N gap joints [i = 1 or 2] MOSICY CTPIIKHSI PELIITKU HE
Chord web stability PO3TIISIAETHCSI, SIKIIO:
fth Brace failure need not be
yorw™w .
ird =———1Ywus checked if:
’ sin o,
i g/t <20-28B,
Brpara Hecyuoi 3qaTHOCTI <1_
b s ;; ‘ ‘:2 CTPIKHS PELIiTKH p=<1-003y,
C ot fv*g _ Brace failure ne (where)y = b, /2t,
h:‘a. ‘im“”;m My oy Ta JUIS CTPUIKHIB i3 KPyriImuX
K 2 .
o s e g ) TpyoO: -
b s, e and for CHS:
— 1 0,75<d,/d, <1,33
= 1y qi te hy N =2f |t| peff /YMS ' 2 :
L | I a00 JUIS CTPHIKHIB i3
B TPAMOKYTHHX TPYO:

or for RHS:
0,75§b1/b2 <133

3cyB nosicy
Chord shear

foA,
N =—42"/y
LR \/gsinei M

No,Rd:[A)_A/'fyo+A/fyo'\/1 —Ve /Vledi|/YM5

K Ta N i3 nanyckom™ [i=1 a6o 2]
K and N overlap joints” [i=1 a6o 2]

Brpara Hecydoi 3maTHOCTI
CTPVOKHS PEIITKH
Brace failure

25% <, <50%

CTprkHI peunTky i Ta j MOXKYTh OyTH CTHCHEHi
a0o0 pO3TATHEHI

Members i and j may be in either tension or
compression.

t
. i ~®h
i \}p ‘J
"€ ! %.. o
ts &
® M Hl.r S
bl ) \‘ | A ol u.l
A P .
o.‘ AN ,4' 0,
= == = —r— 1
r
Iy ,.E " ha.
¥ [————— . |
L be
- -

Nirs = fyiti * Pest +be,o\, +h =2t -1, /507y,

BTtpara Hecy4oi 37aTHOCTI
CTPVOKHS PEIITKH
Brace failure

50% <A <80%

d = fyiti “Perr be,ov +h =2t vy

Brpara Hecy4oi 3naTHOCTI
CTPYDKHS PEIIiTKH
Brace failure

A >80%

d = fyiti b+ be,ov +2h =4t [y s
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Py = f,+2r+7t, £/ f,,
ane (but) p, <b +h -2t
mit T-, Y- T1a X-momiOHHX

A=A -2-oa-bt, +t, +2r-t, By3gi613, a TaKoK JUIA K- ta N-
JAst CTPYOKHIB 13 IPSIMOKYTHHX TPYO: ;I;):ZII HIX BYSIHIR 13 SaS0POM
For RHS brace: for T, Y, X joints and K and b = h, +5.t 471
L . W . 1 '
1 N gap joints and: sSino,
- :|_+4g2 /3’[? ' Per = bi + hi - 2ti ane (but)
JUst CTPHOKHIB i3 KpyriIuX TpyO it K= 1a N-nopi6uux sysnis b, <2t +10-t,+r
For CHS brace: 13 HATLyCKOM. .
=0 for K and N overlap joints.
10 fyitj
eov L . ' bi !
' bj /t]. f.t

yii

ane (but) b, ,, <b,

e,ov —

J1ist CTPYIKHIB PELIITKY 3 KPYTJIMX TPYO 3HAUEHHS HeCY4ol 3/1aTHOCTI, BKa3aHi BUIIE, IOMHOXKYIOTh Ha 1/4, b1 Ta hy
3aMiHIOIOTE Ha d1, a b Ta hy 3aMiHIOIOTE Ha ).
For circular braces, multiply the above resistances by n/4, replace by and h; by di and replace b, and h; by ds .

") Cnij nepeBipATH NMIle NEPEeKPUBAIOYMI CTPHKEHDb PEINTKH i. E(GEKTHBHICTh IEPEKPUTOrO CTPUHKHS PELIITKHY j
(TOOTO BIHOIICHHS PO3PaxyHKOBOI HECydoi 3JaTHOCTI By3Ja JO PO3PaXyHKOBOI HECY4Ol 3MAaTHOCTI CTPHIKHS
PELITKY B IUIACTUYHIN cTajil) cimij MpuAMAaTH Takolo, 110 BiANOBiAae eGeKTUBHOCTI MEPEKPUBAIOYOTO CTPHIKHS
PELIITKH.

) Only the overlapping brace member need be checked. The efficiency (i.e. the design resistance of the joint
divided by the design plastic resistance of the brace member) of the overlapped brace member should be taken as
equal to that of the overlapping brace member.

Taoaui . . . .
a 7.22 Po3paxyHKoOBa HeCy4a 3JaTHICTh HA 3rMH 3BAPHUX BY3JIiB CIIOJTy4YeHHSI CTPUKHIB pelIiTKI

3 NPSIMOKYTHHUX TPYO Ta nosiciB i3 1BoTaBpiB

Design moment resistances of welded joints between rectangular hollow section brace
members

and | or H section chords

Table 7.22

Po3paxyHKoBa Hecy4a 3[1aTHICTh, BUJ] BIIMOBH
[i =1 ab6o 2, j = cTpmxeHb PELIITKH, IO MEPEKPUBAETHCS |
Design resistance [i = 1 or 2, j = overlapped brace]

Tun By3na
Type of joint

[IIUHHICTH CTIHKH TOSICY

T Ta (and) Y Chord web yielding

' [ M ip,1,Rd = 01 5 fyOthWhl /YM 5

e Brpata Hecy4oi 3/1aTHOCTI CTPHAKHS PEIiTKH

% A A
. | ] h, Brace failure
S —_ ¥

. <
T
by u M, =f tb -h -t /y
p.LRd yitiMett "t — U/ /ms
¥l J
h
< %
[Tapametpu besr Ta by
Parameters bet and by
by =t, +2r+7t, ./ f,,, b, =—"45.t, +r,

" sing,
ane (but) Py < by +h; -2t

ane (but) b, <2t +10-t, +r
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A\

|

EdextuBHuil mepumetp cTprkHs 6e3 (JiBopyH)

i 3 (mpaBopyu) pebpamu KOPCTKOCTI

Bracing effective perimeter, without (left) and with
(right) stiffeners

Pucynok 7.7 Pedpa sxopcTkocTi B mosicax i3 AporaBpiB

Figure 7.7 Stiffeners for I-section chords

7.7  3BAPHI BY3JIU CHOJYYEHHS
CTPU)KHIB PEHIITKH 3 KPYIJIUX
ABO TNPAMOKYTHUX TPYB TA
EJIEMEHTIB IIOSACY 31 HIBEJIEPA

(1)  Po3paxyHKOBiI 3HaYCHHS HECY4ol 3/1aT-
HOCTi 3BapHHUX BY3JIB CIOJyYEHHS CTPUXKHIB
PEIIITKY 13 3aMKHYTHX MPO(DITIiB Ta €IEMEHTIB
MosiCy 31 HIBeliepa MOXKYTh OyTH BH3HAYEHI 3a
tabmunero 7.24 3a yMOBH, IO T€OMETPUYHI
napaMeTpy BY3JIiB BIANOBIIAaIOTH  00JACTi
3aCTOCYBaHHs, BKa3zaHii y Tadbmumi 7.23.

7.7 WELDED JOINTS BETWEEN
CHS OR RHS BRACE MEMBERS AND
CHANNEL SECTION CHORD
MEMBERS

(1)  Provided that the geometry of the
joints is within the range of validity given in
Table 7.23, the design resistances of welded
joints between hollow section brace members
and channel section chord members may be

determined using Table 7.24.

Taoaunn . . .
7.23 O6JacTh 3aCTOCYBAaHHSA 3BAPHUX BY3JIiB CIOJIyYeHHS] CTPHIKHIB PEIIiTKH 3 KPYTJIUX

a00 NMpsIMOKYTHMX TPYO Ta moscy 3i mBeepin

Table 7.23 Range of validity for welded joints between CHS or RHS brace members and channel

section chord

[Mapamerpu By3na [i = 1 a6o 2, j = cTpmKeHb PEUTTKH, 10 TIEPEKPUBAETHCS |
Joint parameter i =1 or 2, j = overlapped brace ]
Tun By371a bi / t; Ta (and) hi /ti I3 3a30poM ab0 HaMyCKOM:
Type of joint bi /bo a6o (or) di /ti hi /bi bo /to Gap or overlap:
CTHUCK po3TAT b; /b j
compression | tension
K lsKsasaopOM >0,4 a (and) Ki?;effa- 0,5-1-B <g/b <1,5-1-8
N i o Bo=400 M Class 1and: | Ny !
i3 3a30poM (mm) - +<35 Iepe
N ga h t ! ta (and) g >t +t
gap M35 i ~05 | PB3 2
t b. - Ki1ac
) ! -1 <35 aje y 2
Kiauameron | sog5maand) | Biogs | o | Class | 25062, <100%
. bo<400 Mmm t; d. - 2
N i3 HamyckoM (mm) —1 <50 b, /bj >75%
N overlap d. <50 t.
o
B =b/by;
by =b,—2-t, +1,,
D11a ymosa 3actocoByeThes Tinbku npu 3 < 0,85.
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‘ D This condition only apply when 3 <0,85.

(2) Cxaim BpaxoByBaTH JIpYropsiHi
MOMEHTH, BUKJIMKaH1 3TUHAJIBHOIO
YKOPCTKICTIO BY3JIiB.

3 Vv By3J1ax i3 3a30poM
pPO3paxyHKOBY HeCydy 3AaTHICTb 3a
OCbOBOIO CHJIOIO IOIEPEYHOro Iepepisy
noscy  Nggpqy cma  BusHasaTm 3

BpaxyBaHHSIM nepeaayi HOSICOM
MOTIEPEYHOi CHJIM Ha CTPWXKHI PELIiTKH,
ale  0e3 BpaxyBaHHA JPYTOPSIHHUX
3THHAIBHUX MOMEHTIB, L0 BHHUKAIOThH
npu 1pomy. [lepeBipky ciin 3aificHIoBaTH
BigmoBigHo g0 EN 1993-1-1.

(2)  The secondary moments in the
joints caused by their bending stiffness
should be taken into account.

(3) In a gap type joint, the design axial
resistance of the chord cross-section
N rq Should be determined allowing for

the shear force transferred between the
brace members by the chord, neglecting
the associated secondary moment.
Verification should be made according to
EN 1993-1-1.

Taoaun . . . .
a 7.24 Po3paxyHKoBa Hecy4a 3MaTHICTh 3BAPHUX BY3JIiB CIOJIyYeHHsI CTPHIKHIB pelriTKu

3 IPSAIMOKYTHHUX 200 KpYriux Tpy0 Ta nmosicis 3i mBesepis
Table 7.24 Design resistance of welded joints between RHS or CHS brace members

and channel section chords

Tun By3na
Type of joint

Po3paxyHKkoBa Hecy4a 31aTHICTh, BU] BiAMOBH [i = 1 abo
2,
j = CTpHIKCHB PEIIiTKH, IO MePEKPUBAETHC |
Design resistance [i = 1 or 2, j = overlapped brace]

K ta N i3 3a30pom
Kand N gap joints

Brpara Hecy4oi 3MaTHOCTI CTPUIKHS PEIIITKH
Brace failure

Nirg = fyiti b+ by +2h =4t [y,

3cyB (3pi3) mepepizy mosicy
Chord failure

fA
N, =—2"Vv y
R JBsin, Yus

Nora = ['Ab -A- fyO +A fyO '\ll_VEd /V;,Rd :|/YME

K ta N i3 namyckom
K and N overlap joints

Brpara Hecy4oi 31aTHOCTI CTPHKHS
peliTKy 25% <A, <50%
Brace failure

Nire = Fiti ‘b +0,, +20 =4t -2 /507y,

Brpara Hecy4oi 31aTHOCTI CTPHKHSA
peliTKu S0% <A, <80%
Brace failure

Ni,Rd = fyiti Dy + be,ov +2h =4t [y,

Brpara Hecy4oi 31aTHOCTI CTPHKHSA
PpEIiTKH Aoy =80%
Brace failure

Nirs = fyiti b+ be,ov +2h =4t vy
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A=A —1-a-bt,
by =b,—2-t,+T,

JJis CTPIDKHIB PEIIiTKA 13 IPAMOKYTHHX TPYO

For RHS: f
t
a = ; beff = _E_LO ‘ yo'0 : bi , aJIC (but) beff < bi
1+4g2/3tf ' by /1, fyiti
JIJIst CTPIOKHIB PEIITKY i3 KPYTIIUX TPYO be o= 10 . fyjtj ] bi . ane (but) be < bi
For CHS ' b, /t, ft, '
a=0

foA
%/’YMS

Vgg =N, g4 8in elw

VpI,Rd =

JIJ1s CTPIDKHIB PEUITKH 3 KPYIIIUX TPYO 3HAUCHHS HECyd4oi 3JAaTHOCTI, BKa3aHi BHUIE, MOMHOXYIOTh Ha /4, b1 Ta hy
BamiHroroTh Ha di, a b, Ta hy 3aminroroTs Ha do.

For circular braces, multiply the above resistances by n/4, replace by and hy by d; and replace b, and h, by ds .

- Ciif mepeBipsiTd JIHIIE MEPEKPUBAIOYNI CTPUKEHDb PElliTKU i. EQEKTUBHICTh MEPEKPUTOrO CTPHIKHS PEIIITKH |
(ToOTO BiZHOWICHHS PO3PaXxyHKOBOi HeCcydol 34aTHOCTI By3Ja IO pPO3PaxXyHKOBOI HECy4Oi 3IaTHOCTI CTPIIKHS
[PEIIITKM B IUTACTHYHIN CTafil) CIii MpuiMaTH TaKOIO, IO BiATOBiZae e(EeKTUBHOCTI MEPEKPUBAIOYOTO CTPHIKHS
[PEIITKH.

) Only the overlapping brace member i needs to be checked. The efficiency (i.e. the design resistance of the
joint divided by the design plastic resistance of the brace member) of the overlapped brace member j should be
taken as equal to that of the overlapping brace member.
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