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HAIIOHAJIBHUM BCTYII

Lleit cranmapt € TotoxkHuM nepeknagom EN 1993-1-8:2005 3: Design of steel structures —
Part 1-8: Calculation of joints (€Bpokox 3: IlpoekTyBaHHs cTajneBHX KOHCTpykmid. Yactuna 1-8:
[IpoexTyBaHHs 3’€THAHB).

EN 1993-1-8:2005 migrorosneno Texuiuaum komiretom CEN/TC 250, cekperapiaToM sKOTO
kepye BSI.

J10 HaIiOHATBFHOTO CTAHAAPTY JOJIY4EHO aHTJIOMOBHHH TEKCT.

Ha tepurtopii Ykpainu sk HalllOHAIBHHN cTaHaapT fie jiBa kosioHka tekery JJCTY-H b EN
1993-1-8:2011 3: Design of steel structures — Part 1-8: Calculation of joints (€spokon 3:
[IpoexTyBaHHs craneBux KOHCTpyKMid. Yactuna 1-8: IIpoexTyBaHHS 3’€HAHbB), BHUKIAJCHA
YKPaIHCBKO MOBOIO.

Biamosinno no JIBH A.1.1-1-2009 «Cuctema crangaptu3ailii Ta HOpMYBaHHS B OY/IBHHIITBI.
OCHOBHI TIOJIOKEHHS» IIeH CTaHAapT BIMHOCUTHCA 10 KomIuiekcy B.1.2 «Cucrtema HamiitHOCTI Ta
0e3rneKku B OyAIBHULTBIY.

CraHmapT MICTUTh BUMOTH, SIKi BIIMTOB1IaI0Th YAHHOMY 3aKOHOIAaBCTBY.

HaykoBo-TexHiuHa oprasizailisg, BIAMOBiAaJbHA 3a 1ek cranmapT, — TOB «VYkpaincekuit
IHCTUTYT cTajeBuX KOHCTpYKUiH iM. B.M. lllumaHOBCHKOTO».

Jlo cTanmapTy BHECEHO TaKi peIaKI[iitHi 3MI1HH:

- CJIOBA «Iei MDKHAPOJHUM CTaHIapPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpH1 eneMeHTH craniapty: «OOxmanuuky», «llepeamoBy», «HaiioHansHUIl BCTym»,
«BusnauenHs mnoHATH» Ta «bibmiorpadiuHi gaH» odopmileHO 3TiAHO 3 BUMOTraMu
HaIllOHAJBHOT CTaHAApPTH3AII]l YKpaiHu;

- 3 «llepenmoBu 1o EN 1993-1-8» y 1eii «HaiioHaaIbHUNA BCTYID» B3STE T€, M0 0E3MOCEPETHBO
CTOCYETHCS IIBOTO CTaHIAPTY;

- HaIlOHAJIBHUU JOBIIKOBUH JOIATOK HABEICHO SIK HACTAHOBY JIJIsI KOPHCTYBAYiB.

[Tepenik namionanbaux crangaptiB Ykpaiau (JACTY), inertnuanx MC, mocunaHHs Ha SIKi € B
EN 1993-1-8:2005.

Komii MC, HenpuiHATHX SK HalllOHAJIBHI CTaHAApTH, Ha sKi € mocuiaanHs B EN 1993-1-8:2005,
MoxHa orpuMatu B ['ooBHOMY (hoH1 HOpMaTUBHUX NToKyMeHTIB J{IT « YkpHIHIL».
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Beryn

et moxkyment EN 1993-1-8:2005 miaro-
toBneHnit Texuiunum komitetom CEN/TC
250 «byniBenbHI €BpoKOAW», CceKpeTapiar
sKoro minrpumyersest BSI.

Hpomy €BpomeiicbkoMy cTaHaapTy Oyae Ha-
JAHWA CTaTyC HAI[IOHAJILHOTO 3 IMyOJTIKAIliEr0
IIGHTUYHOTO TEKCTy a00 CXBaJCHHSM HE
nizaime smcromaga 2007 poky 1 mpwm
CKacyBaHHI KOH(QUIIKTYIOUMX HalllOHaJIbHHUX
cTaHAapTiB He mi3Hime 6epe3Hs 2010 poky.

VY BIANOBIIHOCTI 3 BHYTPIIIHIMU [TOCTAHOBAMU
CEN/CENELEC namnioHanbHi opranu 3i CTaH-
JapTu3allii Takux KpaiH 3000B’s3aH1 3/11iCHHU-
TH IMIJIEMEHTAIlI0 [HOTO E€BPOMEHCHKOTO
crannapry: Asctpis, benbria, Benuka bpura-
uig, ['pemist, Jania, Ipnanmisa, Ienangis, Iema-
Hig, [Tamis, JlrokcemOypr, Manwsta, Hinepnan-
mu, Himeuunna, Hopgeris, [Hopryranis, ®in-
nsaaist, Opanris, Yeceka Pecnybmika, 11IBeii-
napis, [Beris.

Jlanuii  €BpomNeHCHKHUI CTaHIAPT 3aMIHIOE
ENV 1993-1-1: 1992.

CEN/TC 250 € BigmoBigaJbHUM 3a BCi
byniBensH1 €BpoKOAM.

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.



HALIOHANBbHUU CTAHOAPT YKPAIHU

€BPOKO/]I 3: TIPOEKTYBAHHS CTAJIEBMX KOHCTPYKIII
YACTHHA 1-8: PO3PAXVYHOK 3°’€/IHAHb

EBPOKO/I 3: TIPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIINIA
YACTbD 1-8: PACUET COEJUHEHMI

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

OcHoBu nporpamu €Bpokoay

VY 1975 poui Kowmiciss €sponeiicbkoi Criiib-
HOTH BUpININAJIA PO3MOYATH Mporpamy Hiidl y
ramxy3i OymiBHUIITBA Ha mimcraBi crarti 95
JloroBopy.  Meroto  mporpamu  Oyno
YCYHEHHST ~ TEXHIYHHX  TEPEmIKoa s
TOPTiBIII Ta Y3TOJPKEHHSI TEXHIYHUX YMOB.

VY pamkax 1iei nporpamu aiii Komicis B3siia
Ha ce0e IHIIAaTHBY BCTAHOBHTH CHCTEMY
y3TO/DKEHUX  TEXHIYHUX  TpaBWI  JUIs
MPOEKTYBaHHSI Oy/iBENIb 1 CHOPYH, SIKi Ha
TIepIIIii cTasii Maju CIIyryBaTH
AIPTEPHATHBOID  YMHHUM  HAI[lOHAILHUM
MpaBHJIaM JIEpXKaB-WICHIB, a 3PEIITOI Malld
3aMIHUTH iX.

Yruponopx m’arHamaTH pokiB Kowmicis 3a
nonomororo PoGodoro xomirery, 10 Ckiamy
SKOTO BXOJWMJIM TPEACTaBHUKU JIep)KaB-
YJIeHiB, BeJla po3poOKy nmporpamu €BpOKOIIB,
fgKa TMpHu3Bena A0 MyoOsikamii KOMIUIEKTY
MIEPIIOTO MOKOJIIHHS €BpONEHCHKUX KOMIB Y
80-x pokax.

VY 1989 poui Kowmicist ta nepxkasu-aiean EU
(E€sporneiicbkoi CrninbHoTH) Ta EFTA (E€Bpo-
nieiicekoi Acorrianii Binsnoi Toprisimi) Ha oc-

YuHHNA BiX

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



nopi yromu! wmix Kowmicieto Ta CEN
(€BpomneicbKIM KOMITETOM 31 CTaHAapTH-
3amii) BUPILIWIA TEpeJaTd MiATOTOBKY Ta
nyonikaiito €Bpokonie CEN 3a momomororo
cepii MaHIaTiB, 0 B Pe3yJabTaTi Hagalo O
€BpokojaM y MallOyTHOMY cTarycy €Bpo-
neiicekoro cranaapry (EN). Lle nos’szye
€Bpokoau 3 nosioxkeHHsMH JupexTuB Pamy i
Pimenp Kowmicii mono €Bporeichkux craH-
naptiB (to6to dupextuBu Pagm 89/106/EEC
mozao OyniBensHuXx BUpoOiB — CPD — Ta
HupextuB Pamu 93/37/EEC, 92/50/EEC Ta
89/440/EEC BiZHOCHO CYCHUIBHUX pOOIT Ta
MoCHyr 1 exBiBaJeHTHUX JupekTuB EFTA,
3aM0YaTKOBAHUX 3  METOK  JONOMOTTH
3aCHYBAHHIO BHYTPILIHBOTO PUHKY).

CrpykrypHa mporpama €BpOKOJIB BKIHOYAE
CTaHJApTH, K1 B OCHOBHOMY CKJIQJIAIOThCS 3
JEKUTbKOX YaCTHH:

EN 1990 €Bpokoa: OCHOBH NpOEKTyBaHHS
KOHCTPYKIIIH

EN 1991 €Bpoxon 1: HaBaHTaxkeHHs Ha
KOHCTPYKIII{

EN 1992 €Bpokox 2: IlpoexkryBaHH:A
OCTOHHMX KOHCTPYKITii

EN 1993 €Bpokon 3: IlpoekryBaHHSA
CTaJICBUX KOHCTPYKIIIH

EN 1994 €Bpokon 4: IIpoexryBaHHs
cTane3ani300eTOHHUX KOHCTPYKITii

EN 1995 €Bpokon 5: [IIpoexryBaHHS
JIEpEB’ STHUX KOHCTPYKIIIH

EN 1996 €Bpokon 6: IIpoexkryBaHHs
KOHCTPYKIIIH KaM’ STHOT KJIaJIKH
EN 1997 €Bpokon 7:
MIPOEKTYBaHHS

EN 1998 €Bpokoa 8: IIpoekTyBaHHS KOHCT-
PYKIIiH TpU CEHCMIYHOMY HaBaHTaKEHHI1

EN 1999 €Bpokon 9: IlpoexkryBaHHs
QTIOMIHIEBUX KOHCTPYKITIH.

I'eorexHiune

Crannmaptd €BpOKOAIB BHU3HAIOTH BIIIOBI-
JaNbHICTh PErYJISITOPHUX OPraHiB JepiKaB-
YJICHIB Ta 3aXMINAIOTh iX IPaBO Ha MpH3HA-
YCHHSI BEJIMYMH, SKI TIOB’sI3aHI 3 pEryJo-
BaHHSAM MHUTaHb O€3MEKH Ha HaIlIOHAILHOMY
PiBHI TaM, Jie BOHU BiIPi3HAIOTHCA.

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.

roma mix Kowmiciero €poreiicpkoi CHiTbHOTH Ta
€BporeiickkuM KomiTeroM 3i cranmaprusanii (CEN)
om0 poboTH Haj €BpPOKOAAMH IS TIPOEKTYBAaHHS
6ynisens i ciopyn (BC/CEN/03/89).

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



Crartyc Ta rajgy3b 3aCTOCYBAHHSA
€Bpoxkoais

Hepxapu-unienu EU ta EFTA Bu3Ha0Th, 1110
€BpOKOIM MAIIOTH SIK €TAJOHHI JOKYMEHTH
JUIS TAKHAX L{UJIEH:

— 8K 3aci0 JOBEJEHHS  BIAIOBIIHOCTI
OymiBedb 1 CHOPYI OCHOBHHM BHMOTaM
HupexktuBun Pamu  89/106/EEC, 30kpema
ocHoBHIN BHMO3l Nel — MexaHiuna
CTIAKICTE Ta CTaOULIBHICTP — 1 OCHOBHIN
BuMO3i Ne 2 — [Toxkexua Oesmexa;

— SIK OCHOBA JUIS YKJIAQJAaHHS KOHTPAKTIB IS
OyaiBeNb 1 CIOPYJ Ta TMOB’S3aHUX 3 HUMU
TH)KEHEPHUX MOCIIYT;

— SIK OCHOBa I CKJaJaHHS Y3TO/DKEHHUX
TEeXHIUHUX crenudikamii g OyIiBETbHUX
BUpoOiB (ENs ta ETAs).

€BpPOKOJIM, OCKUTPKA BOHH O€3MOCEpeTHbO
BITHOCSTHCS 10 OyIIBEIBbHUX CIIOPYA, MalOTh
MpSIMUH 3B’SI30K 13 TUNIyMa4yHUMH JOKYMEHTa-
Mu? posiny 12 CPD, He3BaXaoun Ta Te, 10
BOHHU MAIOTh Pi3HY MPHUPOY 3 TapMOHI30Ba-
HUMH CTaHJApTaMu Ha Bupoou®. Taxum um-
HOM, TEXHIYHI aCIeKTH, SIKi BUILUIMBAIOTH 3
€BpoKkoIiB sl OymiBeNb 1 CIOPY, TTOBUHHI
B IMOBHIA Mipi OyTH PO3TIISHYTUMHU TexXHIU-
Humu komiteramu CEN Ta/um pobounmu
rpynamu  EOTA,  saxi  po3poOmsitoTh
CTaHIApTH Ha Oy/iBEJIbHI BUPOOH, 3 TIO3HUITIIA
JOCSTHEHHSI TIOBHOT CYMICHOCTI TEXHIYHHX
cnenudikariii 3 €Bpokogamu.

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.

2Bignoizno mo cr. 3.3 moxymenrta CPD ocHoBHI
Bumorn (ER) oTpumaioth KoHKpeTHY ¢GopMy y
TIYMaYHUX JOKYMEHTaX JJisi CTBOPEHHS! HEOOX1ITHHX
3B’S13KIB MDDK OCHOBHMMM BUMOIAMH Ta MaHIaTaMH
1t rapmonizoBanux EN ta ETAG/ETA.

SBignosigao g0 cr. 12 CPD TIyMadHi AOKyMEHTH
MaroTh:

a) HaJgaTH KOHKpeTHOi (pOpMU OCHOBHHUM BHMOTaM,
Y3TOAMBIIM TEPMIHONIOTII0O 1 TEXHiYHI 3acamu 1
BKa3aBIIX KJIacu abo piBHI I KOXKHOI BUMOTH, € TIe
HEOOX1IHO;

b) BKazaTH MeTOOM BCTAHOBICHHS CITiBBiIHOIICHHS
MDK IUMH K1acaMd abo piBHAMH BHMOT i3 TEXHIY-
HUMU BUMOTaMH, HAMPUKIAJ, METOAM PO3PAXYHKY i
TIePEeBiPKY, TEXHIYHI MIPaBIa MPOSKTYBAHHA 1 T. iH.;
C) CIyryBaTH PEKOMEHMAINEI0 Ui BCTAHOBJIICHHS
Y3TODKEHUX CTaHIAPTIB 1 HACTAHOB sl €BpOIIEiich-
KOT'O TEXHIYHOTO YXBAJICHHSI.

€Bpokonn (HaKTHYHO BIiAIrparOTh MOAIOHY pONB Y
cdepi 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/ETASs.

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.



Crannmaptu  €BpOKOJIB  PEIIaMEHTYIOTh
3arajibHi  MpaBWJa  MPOEKTYyBaHHS  JUIA
MPAKTUYHOTO BHUKOPHUCTAaHHA BCIX KOHCT-
PYKIIii Ta X KOMIIOHEHTIB SIK TPAJAUIIIHHOTO,
TaK 1 IHHOBAIIMHOTO XapakTepy. YHIKaJIbHI
¢dopmMu KOHCTPYKIii ab0 YMOBH TPOEKTY-
BaHHS CICHIAIBHO HE OXOIUTIOIOTHCSA, 1 B
TaKUX BHITAJKaX MPOEKTYBAJIHHUKY MOTPiOEH
JOJTATKOBUM €KCIIEPTHUN PO3TIIAL.

HauionanbHi cTanzapTw,
1[0 BIIPOBAKYIOTH €BpOKOaU

HarmionanpeHi cranaapTH, 10 BIPOBAKYIOTh
€BpoKOAM, 3aBXKAM BKIIOYAIOTH IOBHHM
TeKCcT €BpOKOAY (BKIIOYAIOUU BC1 AOJATKH),
Bugannii CEN, sxomMy MOXyTh mepenyBaTu
Hamionanenuii tutyneHuil nuct Ta Harrio-
HaJbHa NEPEeIMOBA, a TAKOXK MOXYTh CYIpO-
BOJDKYyBaTHCs HallloHanbHUM J10/1aTKOM.

HamioHaneHMIT I04ATOK MOXKE BKIIFOYATH
iHpOpMallil0 BITHOCHO THUX HapaMeTpiB, SKi
3QTUIIMIIACS BIAKPUTAMU B €BpOKOJAX IS
HaIllOHAJLHOTO BHOOpPY, BiIOMIi SIK HaIlio-
HaJlbHO  BHM3HAYEHI  MapamMeTpu  Juid
BUKOPHUCTAHHS TPU MPOEKTYBaHHI OYIiBEIb
Ta IHKEHEPHUX CIIOPYH, 0 OYAyTh 3BEICH1
y 3aIlikaBJeHIN KpaiHi, a came:

— 3HAUEHHS  YacTKOBUX  KOE(QII[IEHTIB
HaJIHHOCTI Ta/ab0 KiacuQikaiiro BUITAJKIB,
Ui KX €BPOKOJ PErjaMeHTye BUKOPHUC-
TaHHS albTePHATHB;

— 3HAYEHHS, SK1 CJIiJ] BAKOPUCTOBYBATH TaM,
ne B €BPOKO/Ii HaBeJIEHO TUIbKU CUMBOJI,

— crneuudiuHl AaHi KpaiHu (reorpadidHi,
KJIIMaTHYHI TOIIO), HAIIPUKJIaA, KapTa BITPY;
— KOHKPETHI METOIMKHU JUIsl TUX BHIIAJKIB,
KOJM €BPOKOJI periaMeHTye BUKOPHCTAHHS
aIIbTePHATHB.

BoHM MOXXYTh TaKOK MICTUTH:

— PEKOMEH/IAIlli 1010 3aCTOCYBAaHHS JIOBIJI-
KOBHUX JIOJIaTKIB;

— TIOCWJIaHHS Ha JOJAaTKOBY iH(dopMmallito,
sKa He CyNepeuynuTh HOPMAaTUBHUM BUMOTaM 1
JoTIoMarae mpu KOpUCTyBaHH1 €BPOKOIaMHU.

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’s13ku Mick €Bpokogamu
Ta TAPMOHI30BAHUMHM TEXHIYHUMHU
cnenudikanismu (ENs ta ETASs)
JJ1s1 BUPOOiB

HeoOxigHa y3roKeHiCTh MDK TapMOHI30-
BaHUMH TEXHIYHMMHU CHEeUUDIKAIIIMI JUTS
OyniBeTbHUX BUPOOIB Ta TEXHIYHUMU MIPABHU-
JaMH Ui OyAiBelb 1 criopya Ta OyniBeIbHUX
poGit. Kpim Toro, y moBHiit iHpopmariii, sika
cynpoBokye CE mapkyBaHHS OyaiBeIbHUX
BUPOOIB 1 Ma€ BiIHOIIEHHSA 10 €BPOKO/IIB,
Mae OyTH YITKO 3a3HA4Y€HO, SIKI HAI[IOHAIBHO
BHU3HAUEHI MapaMeTpu OyiH B34Ti 10 yBaru.

[onatkosa indopmanis
moxo EN 1993-1-8

B EN 1993-1-8 wmamani BKa3iBKM 3
MIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIH Ta
pO3paxyHKy 3’€HaHb TIPH TPOEKTyBaHHI
Oy/iBenb Ta IH)KEHEPHUX CHOPYA.

EN 1993-1-8 npusnauenuii mjisi BUKOPHC-
TaHHS 3aMOBHUKaMH, IPOCKTyBaJbHHUKAMH,
MAPSITHUKAMHE 1 BIATOBITHUMU JIEP)KaBHUMH
OpraHamu.

EN 1993-1-8 npuznadenuii 11si BAKOPUCTAHHS
3 EN 1990, mmmmu gactunamu EN 1991 i
EN 1992-1999 nmns mpoekTyBaHHS KOHCT-

PYKILIiA.

HanioHaJbHHUH 101aTOK
1m0 EN 1993-1-8

Y upomy craHapTi HaBeIeH1 ajJbTepHATUBHI
METOJM, OIlIHKK 1 peKoMeHmamii 3
MPUMITKaMH, SKI BKa3ylOTb, /i€ HEOOXITHO
3poOuTH HalioHaabHI BUOIp. TakuM 4uHOM,
HAI[IOHAIBHUN CTAHAAPT, SIKUH IMIUIEMEHTYE
EN 1993-1-8, noBunen matu Hamionansuuii
JI0JaTOK, JIO  SIKOTO  BKIIOYEHO  YCi
HAI[lOHAIBHO BHU3HAYEHI IapaMeTpH, sKi
BUKOPUCTOBYIOTHCSI ~ MPH  MPOEKTYBaHHI
CTaJieBUX  KOHCTPYKWiA, 1o  OyayTh
noOy/I0BaHi y BiIMOBIAHINA KpaiHi.

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.



HamionanpHuii  BUOIp  J03BOJICHO — JUIs National choice is allowed in EN 1993-1-8

EN 1993-1-8 3a monomorozo: through:

-2.2(2) -2.2(2)

—1.2.6 (I'pyna 6: 3akyienku) —1.2.6 (Group 6: through)
-3.1.1(3) -3.1.1(3)

-3.4.2(2) -3.4.2(1)

-521(2) -521(2)

~6.27.2(9) ~6.2.7.2(9)



1 3AT'AJIBHI TOJIOKEHHSA
1.1 TAJY3b3ACTOCYBAHHA

(2 YV mii yvactuai EN 1993 wnHaseneni
METO/IM PO3PAXYHKY 3’€qHAHbB, 10 MiAIAI0Th-
Csl TIEPEBAXKHO CTATHYHOMY HaBAaHTAKCHHIO, 3
BUKOPHUCTAHHAM cTayied mapok S235, S275,
S355 ta S460.

1.2 HOPMATHUBHI IOCUJIAHHS

Lleit  €Bpomeiicbkuid  CTaHZAPT  MICTHTH
JaTOBaHI Ta HENATOBaHI TIOCWJIAHHS Ha
MOJIOKEHHS 3 HIMX myOmikaniid. 1{i Hopma-
TUBHI TIOCWJIAaHHSI HaBEJCHI Yy BIAMOBIIHUX
MICIISIX TEKCTy, a TmyOmikaiii po3TamoBaHi
HUK4e. s natoBaHUX MOCWIIaHb MOJANbIII
MONpaBKK ab0 meperysay OyAb-sIKUX 3 ILHX
myOJiKaImiii  3aCTOCOBYIOTH JIO IIHOTO €BPO-
MEeHCHhKOr0 HOPMATUBHOTO JIOKYMEHTa TUIbKU
P BHECEHHI B HHOrO MompaBok. Jlus
HEJAaTOBAHUX MOCUJIaHb 3aCTOCOBYIOTh
OCTaHHE BHUJAHHS MyOjikauii, Ha SKy
MOCHJIalOThCS (BKIIFOYHO 3 MOMPaBKaMu).

1.2.1 CrangapTi, Ha SIKi NOCHJIAIOTHCH,
rpyna 1: 3paproBajibHi KOHCTPYKUiHHI cTai

EN 10025-1:2004 Bupobu 3 rapsaexaTaHUX
KOHCTPYKIIIMHUX CTajeil. 3arajbHi TEXHIYHI
YMOBH TIOCTa4aHHs

EN 10025-2:2004 Bupobu 3 rapsdekaTaHUX
KOHCTPYKIIHHUX cTane. TexHidyHi yMoOBH
MOCTauaHHSl HEJEroBaHUX KOHCTPYKIIMHUX
cTayneu

EN 10025-3:2004 Bupobu 3 rapsdekaTaHUX
KOHCTPYKIIHHUX cTane. TexHidyHi yMoOBH
MOCTauaHHsl HOPMaJII30BaHUX KaTaHUX 3Baplo-
BaJbHUX JPIOHO3EPHUCTUX KOHCTPYKIIHHHUX
cranen

EN 10025-4:2004 BupoOu 3 rapsdekaTaHUX
KOHCTPYKIIAHUX cTaneidl. TexHi4Hi YyMOBHU
MOCTaYaHHS  TEPMOMEXaHIYHMX  KaTaHUX
3BapIOBAIbHUX JAPIOHO3EPHUCTUX KOHCTPYK-
IIAHUX cTanel

EN 10025-5:2004 Bupobu 3 rapsuekaTaHUX
KOHCTPYKIIHHUX cTaneil. TexHi4Hi yMOBHU
MOCTAYaHHS KOHCTPYKUIHHUX cTajedl MifABH-
IIEHOT CTIKOCTI 10 aTMOC(EpHOi KOpo3ii

1 GENERAL
1.1 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 rapsuekaTaHHX
KOHCTPYKIIHHUX cTaneid. TexHidHi yMOBHU
MOCTAaYaHHs JIMCTOBOTO poKaTy 3
BHUCOKOMIIIHMX CTajel, 3arapToBaHUX 13
HACTYITHUM BiIITyCKOM

1.2.2 Cranpaptu, Ha AKi NOCHJIAKOTHCH,
rpyna 2: Jlomycku, po3Mipu Ta TexHi4uHi
YMOBH MOCTABKH

EN 10025-6:2004 JIucToBuii mpokaT 3 rapsde-
KaTaHOl CTaji TOBIIMHOIO 3 MM Ta OuIbIIe.
Jlomycku 1040 po3MipiB, GopMH Ta Macu

EN 10034:1993 JlBoTaBpu 3 KOHCTPYKIIHHOT
craini. Jlomycku 1mon0 ¢popMu Ta po3mipis

EN 10051:1991 HenepepBHO rapsiuekaTaHuii
0e3 MOKPUTTS JHMCTOBUN MPOKAT Ta CMYTH 3
HEJIErOBaHMUX Ta JIETOBaHMUX cTayied. Jlomycku
10710 po3MipiB Ta hopMHu

EN 10055:1995 TaBpu craneBi rapsiuekaraHi
PIBHOTIOJIMYHI 3 3a0KPYIJIEHUM CIIOJy4YEHHSIM
MOJHITh 31 CTIHKOIO Ta  3a0KPYIJICHOIO
KPOMKOIO TMOJIMIb — PO3MIPU Ta JAOMYCKU
010 GopMH Ta po3MipiB

EN 10056-1:1995 Kyrtuku piBHOIIOJMYHI Ta
HEPIBHOIOJIMYHI 3 KOHCTPYKIIIMHOT cTali.
Yactuna 1: Po3mipu

EN 10056-2:1993 Kyrtuku piBHOIOJHMYHI Ta
HEPIBHOIIOJINYHI 3 KOHCTPYKIIIHOT cTasi. Yac-
TtuHA 2: Jlomycku moa0 Gpopmu Ta po3mipis

EN 10164:1993 CraneBi BupoOM 3
MOKpaleHnMH JeopMamiiHIMy BIIaCTUBOC-
TAMH B HAampsMKy, NEPICHIUKYIIPHOMY 1O
noBepxHi BUpoOy. TexHiuH1 yMOBU MOCTaBKH

1.2.3 CraHgapTti, Ha SIKi TOCHJIAIOTHCH,
rpyna 3: KoncrpykTuBHi 3aMKHYTi npodisi

EN 10164:1993 XonoanochopmoBaHi 3BapHi
KOHCTPYKI[IHH1 3aMKHYTI npodiri 3
HEJIETOBaHUX Ta JpIOHO3EPHUCTUX CTajeH.
Yactuna 1: TexHi4H1 yMOBH NOCTaBKU

EN  10219-2:1997  XonoanochopMmoBaHi
3BapHI KOHCTPYKIIHHI 3aMKHYTI mpodini 3
HEJIETOBaHUX Ta JpPIOHO3EPHUCTUX CTaJeH.
Yactuna  2:  Jlomycku, po3Mipu  Ta
XapaKTepUCTUKH Mepepi3iB

EN 10025-6:2004 Hot rolled products of
structural steels. Technical delivery conditions
for flat products of high yield 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 I- 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 T'apsiaecopmoBaHi KOHCT-
PYKLIHHI 3aMKHYTI PO il 3 HEJIEroBaHUX Ta
IpiOHO3EPHUCTUX KOHCTPYKIIHHUX —CTaJei.
Yacruna 1: TexHidHi yMOBH NOCTaBKU

EN 10210-2:1997 TI'apsiaecopmoBaHi KOHCT-
PYKLIHHI 3aMKHYTI PO T 3 HEIErOBaHUX Ta
IpiOHO3EPHUCTUX KOHCTPYKLIHHUX —CTaJei.
Yactuna 2: [lomycku, po3Mipd Ta XapakTe-
PUCTHKH TIepepi3iB

1.2.4 Cranapaptu, Ha AKi NOCHJIAKIOTHCH,
rpyna 4: boaru, raiiku Ta maiou

EN 14399-1:2002 BucokoMilHi KOHCTPYK-
1iH1 OONTOBI 3’€IHAHHA 3 TOMEPEIHIM
HarnpyxeHHsM. YactuHa 1: 3aranbHi BUMOTH

EN 14399-2:2002 BucokoMilHI KOHCTPYK-
miH1 OONTOBI 3’€MHAHHA 3 TOMEPEIHIM
HanpyxeHHsM. YactunHa 2: BunpoOyBaHHs
MPUAATHOCTI IS MONIEPETHBOTO HATIPYKEHHS

EN 14399-3:2002 BwucokoMillHi KOHCTPYK-
miH1 OONTOBI 3’€IHAHHA 3 TOMEPEIHIM
HanpykeHHsaM. Yactura 3. Cucrema HR.
[IecturpanHi 60ATOBI Ta TAWKOB1 KOMIUICKTH

EN 14399-4:2002 BucokxomiiiHi KOHCTPYK-
miH1 OO0NTOBI 3’€MHAHHA 3 TOIMEPEIHIM
HanpyxeHHsM. Yactuna 4: Cucrema HV.
[lecturpanHi 60ATOBI Ta TAKOBI KOMIUIEKTH

EN 14399-5:2002 BucokxomiiiHi KOHCTPYK-
miH1 O0NTOBI 3’€IHAHHA 3 TOIMEPEIHIM
HarnpyxeHHsaM. Yactuna 5: [Tnocki maitou mms
cuctremu HR

EN 14399-6:2002 BucokxomiiHi KOHCTPYK-
1miH1 O0NTOBI 3’€IHAHHA 3 TOIMEPEIHIM
HaBaHTaxeHHIM. YacTuna 6: ITmocki maiiou 3
(ackoro msa cuctem HR ta HV

EN [ISO 898-1:1999 MexaHiuHi BIaCTHBOCTI
KpINWIBHUX  JeTalled 3  BYTJeNeBoi Ta
serosaHnoi crani. Yactuna 1: boatu, rBuHTH Ta
mrrudTa (ISO 898-1:1999)

EN 20898-2:1993 MexaHiuHi BJIaCTHBOCTI
KpINWJIBHUX JeTanei 3 BYIJIeNeBOi Ta Jiero-
BaHoi ctaimi. Yactuua 2: ["aifiku BHCOKOMIIIHI.
Pi3b 3 Benmukum kpokom (ISO 898-2:1992)

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
(I1SO 898-1:1999)

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



EN ISO 2320:1997 CraneBi miecTurpansi
KOHTprailku. MexaHiuHi Ta eKCIUTyaTaIliiiHi
Bumoru (ISO 2320:1997)

EN ISO 4014:2000 bontu 3 mecTUrpaHHOIO
rojoBkoro. BupoOu kiaciB TouHocti A Ta B
(1ISO 4014:1999)

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

EN ISO 4017:2000 I'BUHTH 3 LIECTUTPAaHHOIO
rojioBkorw. Bupobu knaciB Tounocti A ta B
(1ISO 4017:1999)

EN ISO 4018:2000 I'BuHTH 3 HIECTUIPAHHOIO
rojioBkoro. Bupobu coprty Tounocti C
(1SO 4018:1999)

EN ISO 4032:2000 [lecturpanHi raikw,
tun 1. Bupobu coptis A Ta B
(1SO 4032:1999)

EN ISO 4033:2000 [lecturpanHi raiikwu,
tun 2. Bupobu kiaciB TtoyHocti A Ta B
(I1SO 4033:1999)

EN ISO 4034:2000 IlecturpanHi TaiKwu.
Bupo6u copry Tounocti C (ISO 4034:1999)

EN ISO 7040:1997 IllecturpaHHi KOHTPTalKu
(3 HemeTaneBo BCTaBKOw), T 1. Bupobu
KnaciB Mirgocti 5, 8 Ta 10

EN ISO 7042:1997 IllecturpanHi CyIUIbHO
MeTajieBl KOHTpraiku, tun 2. Bupobu kmacis
MilHOCTI 5, 8, 10 Ta 12

EN ISO 7719:1997 lllecturpaHHdi KOHTPTalKu
cyuiibHO MetaneBi, Tun 1. BupoOu kiacis
MiIHOCTI 5, 8 Ta 10

ISO 286-2:1988 Cucrema pgomyckiB Ta
nocanok ISO. Tabmuii cTaHAapTHUX KIaciB
TOYHOCTI Ta TPAHUYHUX BIAXWICHb IS
OTBOpIB Ta BaJIiB

ISO 1891:1979 bonrm, TBUHTH, TalKh Ta
KOMIUIeKTYytoul. TepMmiHONOris Ta HOMEHK-
narypa. Bunanus tppoma MoBaMu

EN ISO 7089:2000 Ilnocki mrait6u. Howmi-
HasbHa cepist. Bupobu kmacy A

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

EN I1SO 4014:2000 Hexagon head bolts
Product grades A and B (ISO 4014:1999)

EN 1SO 4016:2000 Hexagon head bolts
Product grade C (ISO 4016:1999)

EN 1SO 4017:2000 Hexagon head screws
Product grades A and B (ISO 4017:1999)

EN 1SO 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 (ISO 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 I1SO 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



EN ISO 7090:2000 ITmocki maiiou 3 dackoro.
Hopmanbha cepis. Bupobu kiacy A

EN ISO 7091:2000 IInocki maitou. Hop-
MaibHa cepis. Bupoou kimacy C

EN ISO 10511:1997 Illecturpanni TOHKI
KOHTpraiku (3 HEeMeTaJleBOIO BCTABKOIO)

EN ISO 10512:1997 IllecturpanHi TOHKI
KOHTpralku, TN 1, 3 METpUYHHM JpiOHUM
KpoKoM pi3i. Bupobu kmaciB miraocTi 6, 8 Ta 10

EN ISO 10513:1997 llecturpansi cyniuibHO
MeTajleBl KOHTPrauku, TUN 2, 3 METPUYHUM
npiOHMM  KpokoM pi3i. Bupobu kmaciB
mirHOCTI 8, 10 Ta 12.

1.25 CranaapTun, Ha fAKi NOCHJIAKTHCH,
rpyna 5: 3BapoBajbHi MarTepianm Ta
3BaplIOBaHHS

EN 12345:1998 3BaproBanHs. bararomoBHi
TEPMIHHA 3BapHUX 3 ’€IHAHL 3 LIFOCTPAIlISIMHU.
Bepecens 1998 p.

EN ISO 14555:1998 3maproBanus. Jlyrose
3BapIOBaHHS METAJCBUX CTPIKHIB. TpaBeHb
1995 p.

EN ISO 13918:1998 3Baproanus. lltudtu
JUTsl IyTOBOTO 3BaploBaHHs CTpkHIB. CideHb
1997 p.

EN 288-3:1992 TexuiuHi BuUMOTH Ta
3aTBEpP/DKEHHS 3BapIOBAIbHUX TMPOLECIB st
MeTtaneBux wmartepianiB. Yactuna 3. Bumpo-
OyBaHHSI pPEXHUMY JYTOBOTO 3BaprOBaHHs
cranei. 1992 p.

EN ISO 5817:2003 3’eananHs cTani JyroBUM
3BaproBaHHAM. [HCTpyKiis 3 piBHIB AKOCTi B
3JIC)KHOCTI BiJl A€(EKTIB.

1.2.6 CraHgapTi, Ha SIKi TOCHJIAIOTHCH,
rpyna 6: 3akienku

[NPUMITKA. Iadopmaris moxe OyTH HaBeoeHa Y
HarmionansHOMY OIATKYy.

1.2.7 Cranaaptu, Ha sKi NOCHIAIOThCS,
rpyna 7. BHIOTOBJIEHHS  CTaJIeBHX
KOHCTPYKIIH

EN 1090-2 Bumorx 10 BHUTOTOBJIEHHS
CTaJIeBUX KOHCTPYKITIH

EN I1SO 7090:2000 Plain washers, chamfered
— Normal series — Product grade A

EN 1SO 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 1SO 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



1.3 PI3HMIS MK INPUHLUIIAMMU
TA IPABUJIAMHU 3ACTOCYBAHHA

(2 Jus. EN 1990, 1.4.
14 TEPMIHU TA BUSHAUYEHHA

(1)  3acrocoBYrOThCS HACTYIHI TEPMIHHU Ta
BHU3HAUYCHHA:

14.1 ocHOBHUII KOMIIOHEHT (BY3J1a)

YactuHa By3na, 10 BIUIMBA€ Ha OJHY abo
OuIbIIIE HOTO KOHCTPYKTUBHUX BJIACTUBOCTEH.

1.4.2 3’eananuga

Micue, B AKOMY KpiIJisiThCs Ba abo Ouibliie
eneMeHTiB. [lpu po3paxyHkKy 3’€qHaHHS — 1€
rpylia OCHOBHUX KOMIIOHEHTIB, HEOOXITHHMX
JUTSI pO3YMIHHS poOOTH 3’€THAHHSA B MPOIIEC]
nepenavl BiANOBIIHUX BHYTPIIIHIX 3yCHUJIb Ta
MOMEHTIB.

1.4.3 npuearHaHuUii eJileMeHT

Bynp-sikuii  enemeHT,
HECy4Ooro eJIEMEHTA.

NpUETHAHUN 110

14.4 By30a

O6mactp crnosiydeHHsT JBOX abo OimbIne
enemeHTiB. [Ipu po3paxyHKy BY3JIOM € rpyna
yCiX OCHOBHUX KOMITOHEHTIB, HEOOX1THUX ISt
pPO3yMiHHSI poOOTH BY3JIa B IIPOIIeCi mepenadi
BUIMOBIIHUX BHYTPINIHIX CHJ Ta MOMEHTIB
MDK  3’€IHAaHUMH  €JIeMEHTaMH.  By3on
CIIOJTYYCHHSI OAJIKM 3 KOJIOHOIO CKJIAJIA€ThCS 3
JTUISHKA CTIHKM KOJIOHM Ta OJHOro (Ipu
OJIHOCTOPOHHIN KOH(}Iryparlii By3na) abo 1BOX
(mpu  ABOCTOPOHHIA KOHGIrypamii By3Ja)
3’€JHaHb, AUB. pUCYHOK 1.1.

145 koupirypaunisa By3ia

Tun abo xoMmoHyBaHHS By3ia a0o BY3IIB y
Mexax 005acTi mepeTuHy ABOX abo Oiiblie
OCeil CMOJY4YEeHUX EJIEMEHTIB, TUB. PUCYHOK
1.2.

1.4.6 1noBOpPOTHA 31ATHICTH

I'pannuHM KyT IOBOPOTY BY37a, IIPU SKOMY
3a0e3neueHo  3aJaHuii  piBeHb  Hecydoi
3JIaTHOCTI.

BETWEEN
APPLICATION

1.3  DISTINCTION
PRINCIPLES AND
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.



1.4.7 noBOpOTHA KOPCTKICTH

MOMEHT, 0 COPUYUHSAE OJUHUYHUNA TTOBOPOT
BYy3J1a.

1.4.8 KOHCTPYKTMBHI BJIaCTHBOCTI

Omnip BHYTPIIIHIM 3yCHJIISIM Ta MOMEHTaM Y
3’€THAaHUX €JIEMEHTaxX, IOBOPOTHA JKOPCTKICTh
Ta TIOBOPOTHA 3/IaTHICTb.

1.4.9 nJockuii By30J

VY rparyacTux KOHCTPYKLISX IJIOCKUH BY30.I
3’€IHy€ €JIEMEHTH, 110 3HaXOJAThCS B OJIHIN
TUIOLIUHI.

a)
a)
1 Ny 2

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)
b)

f,
&
|

Pucynok 1.1 CkjaaoBi 4yacTHHM BY3J1a CHOJTY4YeHHA 0AJIKHU 3 KOJIOHOI0
Figure 1.1 Parts of a beam-to-column joint configuration

By3on cknagaerbesi 3 AUISIHKH CTIHKH KOJIOHM, IO
NMPAaLIO€ HA 3CYB, i 3’€THAHHS.

JliBuii By3041 ckJagaeTbes 3 AUIAHKH CTIHKH KOJIOHM,
10 MPALIOE HA 3CYB, i JIBOI0 3’€IHAHHS.

IIpaBuii By30J1 CKJIaAA€THCS 3 TIAHKHE CTIHKH KOJIOHM,
110 MPALIOE HA 3CYB, i NPABOro 3’ €AHAHHSA
a) OgHocTopoHHs KoHirypauisi By3na;

0) IBocToponHs koHirypauisi By3ia

1 — pinAHKa CTIHKH KOJIOHM, 10 MPALIOE HA 3CYB;
2 —3’¢qHAHHA; 3 — KOMIIOHEHTH (HANPUKJIA] 00JITH,
¢ranensn)

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)



OTHOCTOPOHHE 3’€THAHHS 0AJIKU 3 KOJIOHOIO;
JIBOCTOPOHHE 3’€HAHHS 0AJIKHU 3 KOJIOHOIO;
CTHK 0aJI0K;

CTHK KOJIOH;

0a3a KOJIOHH

Beam splice;
Column splice;
Column base.

OB WNPEFRPODWDNPE

a) Kondirypauis By3Jja nmo rojioBHiii oci;
a) Major-axis joint configurations

Mb1eq % + Myz.E0

Kondirypauisi ABOCTOPOHHBOTO 3’€AHAHHA 0AJKH 3
KOJIOHOI0
Double-sided beam-to-column joint configuration

Pucynok 1.2 Koudgirypauii By3:iB

Figure 1.2 Joint configurations
15 MMO3HAYEHHS
(1) VYV upoMy HOPMATUBHOMY JOKYMEHTI

BHUKOPHUCTOBYHOTBCS HaCTYTIHi IMO3HAYCHHA:

d — HOMiHaNBHUIA AiameTp Oosnta, mTUdTa 200
KpINWJIBHOI IeTani;

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

-+-4

1.4

Jfet,

L-\- ..v-l
0) Kondirypaunis By3na mno apyropsaaniii  oci
(3acTOoCOBYEThCH TiJIBKH NpH PIBHOCTI MOMEHTIB

Mbz1,ed = Mb2,Ed)
b) Minor-axis joint configurations (to be used only for
balanced moments Mb1,ed = Mb2,Ed)

Mpyga | 1 | Muzea

Kondgirypanisi 1BOCTOPOHHBLOr0 3’€AHAHHSA 0AJIKHU 3
0aK010
Double-sided beam-to-beam joint configuration

1.5 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;



do — miameTp oTBOpY /It GoJITA, 3aKJICKH 200
mrudra;

dot — po3mip OTBOpPY, IIO 3HAXOAWUTHCS Ha
PO3TATHEHIH TMOBEpXHi, 3a3BUYail — JiaMeTp
OTBOpY, ajie JJs OBAJIBHUX OTBOPIB, poO3Ta-
[IOBaHUX TMEPHEHIUKYISIPHO 10 PO3TATHEHOI
MOBEpPXHI, MOTPIOHO BUKOPUCTOBYBATH iX
TOBXKHUHY;

doy — po3Mip OTBOpY, IIO 3HAXOAMTHCA Ha
TUTOIIMHI 3CYBY, 3a3BHYail — JlaMeTp OTBOPY,
anme Ui OBAJbHUX OTBOPIB, PO3TAIIOBAHHX
napajesbHO  IUIONMIUHI  3CYBY, THOTPiOHO
BUKOPHCTOBYBATH X JIOBKHUHY;

dc — moBHA BHCOTA CTIHKH KOJIOHH;

dm — cepe/iHe 3HAYCHHS BIICTaHEH MDK KpasiMU
Ta TpaHAMM TOJIOBKM OonTa abo Trailku, 10
MpUIIMA€EThCA 3a MEHIIUM 31 3HAUEHb;

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

fur — BKa3aHa Mexa MINHOCTI 3aKJIENKH Ha
pO3THT;

€1 — BIZICTaHb BiJl IEHTPa KPIMHWJIHLHOTO OTBOPY
70 TPWIErJIOro Kpaw Oyab-sKOoi YacTUHH,
BUMIpSSHA B HamNpsIMKYy Tepenadi HaBaHTa-
JKEHHS, IUB. PUCYHOK 3.1;

€2 — BIJICTaHb BiJl IEHTPA KPIMHWJIHBHOTO OTBOPY
10 TpWIersiol KPOMKH Oy/b-fKOi YacTUHH,
BUMIpSIHA T NPSIMHM KYTOM JI0 HAampsiMKy
nepeayi HaBaHTaKEHHS, TUB. PUCYHOK 3.1;

€3 — BIJCTaHb BiJl OCI OBaJLHOTO OTBOPY IO
MPWJIETIIOTO Kparo abo KpPOMKH Oyab-sSKOi
YaCTUHH, JUB. PUCYHOK 3.1;

€, — BIJCTaHb BiJ LIEHTpa KIHIIEBOrO pajiyca
OBAJILHOTO OTBOPY JIO MPHIETJIOr0 KPaw Yu
KiHIA Oy/Ib-KO1 YaCTUHU, AUB. pUCYHOK 3.1,

leff — edeKTHBHA JOBXKMHA KYTOBOTO 3BapPHOIO
11Ba;

N — KUIBKICTH MOBEPXOHb TepTs abo
KpPIMMJIBHUX  OTBOPIB, pO3TAlIOBAHUX Yy
IUTOIIMHI 3CYBY;

P1 — BiACTaHb MDK IEHTPAMU KPIMUIBHUX
nertaneil  pAay B HampsAMKY — 1mepeaadi
HABaHTAXXECHHsI, TUB. PUCYHOK 3.1;

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

furs 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;

€3 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;

lest 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;



P10 — BIACTaHb MDK LEHTPaMHU KPIMUIBHHUX
JETaJel KpamHbOrO psay B  HaAIPSIMKY
nepeaayi HaBaHTaKEHHs, TUB. PUCYHOK 3.1;

P1i — BIICTaHb MDK IEHTPaMH KPIMUIBHHUX
JNETAJIe CEepeIHbOr0 psAly B HANPIMKY
nepeaayi HaBaHTaKEHHS, TUB. PUCYHOK 3.1;

P2 — BifiCTaHb, BUMIpsIHAa IEPIICHANKYIISIPHO 10
HampsSMKY Tepefadi HaBaHTAXEHHS MK
OPUJICTINMHU PsIIaMU  KPIMWJIBHUX JIETaJIeH,
JIMB. PUCYHOK 3.1;

I' — HOMep psity OONTIB;
[MPUMITKA. B OonroBomy 3’€mHaHHI 3 OUIBII HiX
OJTHUM DSIOM PO3TATHEHHUX OONTIB PSIU HyMEPYIOThCS

TIOYMHAIOYY 3 psily, HAHOUIBII BiaJIeHOTO Bij IeHTpa
CTHUCKY.

Ss — IOBJKHMHA KOPCTKO1 OIIOPH;
ta — TOBIIMHA KYTOBOi KPIMMJIbHOT CKOOU;
tfc — TOBIIIMHA MOJIUIIl KOJIOHH;

tp — TOBHMIMHA TUIACTUHU T O0JATOM abo
rafkoro;

tw — TOBIIMHA CTIHKH a00 KPIMUIBLHOT CKOOH;
twec — TOBIIMHA CTIHKH KOJIOHHU;

A — 3aranmbHa TUIONIA TOTIEPEYHOTO TMepepi3zy
Oonra;

Ao — IT0111a OTBOPY MiJ 3aKJIETIKY;

Ayc — rutomna 3cyBy kojionu, auB. EN 1993-1-1;

As — 1oma po3TArHeHoro Oonta abo
aHKepHOTO 00T,

Ay eff — eeKTHBHA TUIOIIA 3CYBY;

Bprd — poO3paxyHkoBa Hecyuya 3JaTHICTb
roJIOBKM OoJsita ab0 Taliku Ha BIIPHB IpHU

3CYBI;
E — Monyns npyxHOCTI;

Fp.cd — po3paxyHKOBe 3yCHIUIS MONEPEIHBOTO
Hanpy>KeHHS,

Ftes — po3paxyHKoBe 3yCHJUIS PpO3TATY Ha
OJIMH OOJNT y TPaHUYHOMY CTaHi;

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

P 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.

ttc 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;

Averr IS the effective shear area;

Bprda is the design punching shear resistance
of the bolt head and the nut

E is the elastic modulus;

Fpcd is the design preload force;

Ftea IS the design tensile force per bolt for
the ultimate limit state;



Fira — po3paxyHKOBa Hecy4a 3JaTHICTh
OJTHOTO 0O0JITa Ha PO3TAT;

Frrd — Hecyuya 31aTHICTb Ha PO3TAT IOJIUII
€KBIBAJIEHTHOTO T-IIOMI0HOI0 eJIEMEHTA,;

Furd — po3paxyHkoBa Hecy4da 3JaTHICTb
OJIHOTO 00JITa Ha 3CYB;

Fbord — po3paxyHKoBa Hecy4a 3/IaTHICTh
OJHOTO 00JITa HA 3MHUHAHHS,

Fsrdser — pO3paxyHKOBa Hecyda 3JaTHICTb
olHOTO ©Oo0NTa TpPHU 3CYBI IIOBEPXOHb Y
rPaHUYHOMY CTaHl 3a eKCIUlyaTaliiiHOoIo
MPUIATHICTIO;

Fsra — po3paxyHKkOBa Hecyda 3/1aTHICTb
omHOTO ©OoNTa TPH 3CYyBi TOBEPXOHb Y
TPaHUYHOMY CTaHi 32 HECYUOI0 3aTHICTIO;

Fuedser —  pO3paxyHKOBE  3yCHIS B
rPaHUYHOMY CTaHl 3a eKCIUTyaTalifHOoIo
MPUIATHICTIO HA OJWH OOJIT;

FvEed — po3paxyHKOBE 3yCHIIJISI B TPAHUIHOMY
CTaH1 32 HECYYOI0 3JJaTHICTIO HA OJMH OOJT;

Mjrd — pO3paxyHKOBa HeCy4a 3JaTHICTh BY3Jia
Ha 3THH;

Sj — MOBOPOTHA KOPCTKICTh BY3J1a;

Sjini — TOYaTKOBa TIOBOPOTHA YKOPCTKICTh
BY3JIa;

VwpRd — HECydya 3JaTHICTh AUISHKHA CTIHKH
KOJIOHH Ha 3CYB Yy IUTAaCTUYHIN CTaIii,

Z — TUIeYe BHYTPINIHBOI IApH CHIT;
U — KOeIIIEHT TEPTS;
@ — KyT IOBOPOTY BY3JIa.

2 VY posmini 7
HACTYITHI TEPMIHHU:

BUKOPHUCTOBYIOTBHCA

Kpyria TpyOa: A7 TO3HAYeHHS EJIEeMEHTIB
3aMKHYTOTO Mpodit0 KPYriaoro nepepizy;

NpsIMOKYTHA  Tpyba:  Ans  TIO3HAYEHHSA
€JIEMEHTIB 3aMKHYTOTO npodiiaro
MPSIMOKYTHOTO Ta KBaJAPaTHOTO Mepepi3iB.

Fira IS the design tension resistance per
bolt;

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

Fvra IS the design shear resistance per bolt;

Fora 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;

Fvedser IS the design shear force per bolt for
the serviceability limit state;

Fved IS the design shear force per bolt for
the ultimate limit state;

Mjrd IS the design moment resistance of a
joint;

Sj is the rotational stiffness of a joint;

Sjini IS the initial rotational stiffness of a
joint;

Vwprd 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.



3a3op g
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a) BU3HAYEHHS 3a30Py
(a) definition of gap

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

0) BUBHAYEHHA HANYCKY
(b) definition of overlap

Pucynox 1.3 By3s.iu 3 3a30poM i HalmycKoM CTPHKHIB pelliTKN MixkK c00010

Figure 1.3 Gap and overlap joints

(3 VY po3miuti 7 BHKOPHUCTOBYIOTHCS
HACTYMHI TTO3HAYEHHS

Ai — 1UomIa TMOMEPEYHOro Mepepizy I-ro
enementa (=0, 1, 2 a6o 3);

Ay — TIJI0111a 3CYBY TOSICY;
Ay eff — e(peKTHBHA IUIOIIA 3CYBY MOSACY;
L — KOHCTpPYKTHUBHA JJOBXXHMHA €JIEMEHTA,

Mip,iRd — pO3paxyHKOBE 3HAUEHHS HeCydol
3IaTHOCTI BY3J1a, BUPKEHE Uepe3 BHYTPIIITHII
MOMEHT B IuToIuHi i-ro ememenra (i = 0, 1, 2
a6o 3);

Mip,ied — PO3paXxyHKOBE 3HA4YE€HHs BHYTpILI-
HHOI'0O MOMEHTY B IUIOLIMHI i-TO €JeMeHTa
(i=0,1,2a60 3);

Nird — pO3paxyHKOBE 3HA4YEHHS HECY4Oi
3[[aTHOCTI BY3J1a, BUP&KEHE Yepe3 BHYTPILIHE
ocboBe 3ycuis i-ro emementa (i = 0, 1, 2
a6o 3);

Nied — pO3paxyHKOBE 3HAU€HHs BHYTpIII-
HBOT'O 0CBOBOTO 3ycHyuIs I-ro enemenTta (i = 0,
1, 2 abo 3);

Weli — MOMEHT omopy mepepisy I-ro
eneMeHTa y npyxHiit crafii (i =0, 1, 2 abo 3);

Wpii — MOMEHT omopy IMepepidy I-ro ene-
MeHTa y acTuuHin craaii (=0, 1, 2 abo 3);

bi — 3arajbHa IIMPHHA 3 TUIOUIUHU I-TO
enemMeHTa npsMokytHoi 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=0,1,20r3);
Ay is the shear area of the chord;

Averr 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);

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

Nirda 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);

Niea 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);

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

bi is the overall out-of-plane width of
RHS member i (=0, 1, 2 or 3);



Defft ~— eQexkTMBHA IIMpPUHA  CTPHIKHS
PELIITKH Y MicIli KPIIJICHHS JI0 MOsICY;

Deov — edexTHBHA IMMpPUHA TIEPEKPUBAIO-
YOT0 CTPIIKHS PEIIITKH Y BY3JIi 3 HAITYCKOM,;

Dep  — edexkTHBHA IIMpPUHA TIPU BiApHBI 3
3CyBOM;

bp — IIMPHHA TUIACTUHU;

bw — e(peKTHBHA MIMPHUHA CTIHKU MOSICY;

di — 30BHIIIHIA JiaMeTp I-TO eleMeHTa 3
kpyrioi Tpyou (i =0, 1, 2 abo 3);

dw — BHCOTa CTIHKH JBOTaBPOBOTO
eJIEMEHTa TOsCY;

e — eKCHEHTPUCHUTET Y BY3IIi;

fo — PO3paxyHKOBH OMip MpH MepeBipli

CTIAKOCTI CTIHKH TIOSICY;

fyi — MeXa TeKydocTi i-ro enementa (i = 0,
1, 2 a6o 3);

fyo — MEXa TeKyJOCTi eJIeMEHTa TOosICY;

g — 3a30p MDK CTPHIXKHSAMHM perniTku B K-

a00 N-moaioHuX By3nax (Bif’€MHE 3HAaYCHHS (
MO3HaYa€e HAMmyCcK (); 3a30p § BUMIPSETHCS
B3/I0BXK JIOBXKMHHU 3B’SI3yI04Oi TpaHi MOsCY
MDK CTIHKAMH CYMDKHHMX CTPHDKHIB PEIIITKH,
JIMB. PUCYHOK 1.3;

hi — 3araJibHa BHCOTAa B  IUIONIUHI
morepeuHoro mepepizy i-ro ememenra (i = 0,
1, 2 abo 3);

k — Koe(IIieHT, IO BU3HAYAETHCA 3a
BIJIIIOBIIHOXO TaOJIULIEIO 3 HIDKHIMUA
iHAeKCaMu ¢, M, N abo p;

| — PO3paxyHKOBa JOBXXHWHaA CJIICMCHTA
IIpH NO3J0BKHBOMY 3FI/IHi;

p — JIOBXMHA TMpPOEKLii KOHTAKTHOI
TUTOIIMHYU NEPEKPUBAIOUOTO CTPHIKHS PELIITKU
Ha TIOBEPXHIO TOsICYy TMpH  BIICYTHOCTI
CTPYDKHS DEIIITKH, 110 NEepeKpPUBAETHCS, JMB.
pucyHok 1.3 (0);

Dert 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
i1(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;

fo 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 g
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);



q — JIOB)KMHA HAITyCKY, BUMIpsIHA B3I0BX
rpaHi MOsACYy MDK CTpWXHIMH pemritku B K-
ab6o N-momiOHMX By3/1ax, AWB. PUCYHOK 1.3

(©);

r — pajlyc CIOJIYYCHHS CTIHKU Ta MOJIKH
y naBoTaBpoBoMy mpoduri abo  pamiyc

3a0KpYIJICHHS y  3aMKHyTOMYy  Tmpodiii
MPSIMOKYTHOTO TIepepizy;

tf — TOBIIMHA TTOJIHIII TBOTABPA;

ti — TOBIIMHA CTIHKHA I-TO eJeMEeHTa
(i=0,1,2a60 3);

tp — TOBIIVHA IIJIACTUHH,

tw — TOBIIIWHA CTIHKH JIBOTaBpa,;

a — Koe(ilieHT, 110 BHU3HAYAETHCH 3
BiZIIOBIAHOI TAOJIHIIL;

0l — BHYTPIIIHIH KyT MiX i-M CTpHKHEM
pemtitku Ta mosicom (i =1, 2 a6o 3);

k — Koe(iIieHT, IO BHU3HAYAETHCA Y
MicIIi HOTO 3aCTOCYBaHHS;

1) — KOeQIIIEHT, M0 BHU3HAYAETHCH 3
BiAIIOBIAHOT TaOJIHINI;

[0) — KyT MDK IUIOIIMHAMU MPOCTOPOBOTO

BYy3Ja.

()] I{imounciioBl  HIKHI  IHJIEKCH, IO
BHKOPHUCTOBYIOTHCS y po3aimi 7,
BU3HAYAKOTHCS HACTYITHUM YHHOM:

i— LIUTOYMCIOBUI IHIEKC, IO IMO3HAYae
eneMeHT By3na; | = 0 mo3Hadae mosc, | = 1, 2
abo 3 — cTpmwKeHb pemiTkd. Y By3Jgax 13
JIBOMAa CTPIOKHSAMH pPelnTku | = 1 3a3Buuait
[03HAYa€ CTUCHCHHMM CTPWKEHb, a | = 2 —
po3TsArHeHud, auB. pucyHok 1.4 (6). Husa
OJIMHOYHOT'O CTPHIKHS PELITKH | = 1 He3amex-
HO BiJ TOTO, CTUCHEHUU BIH UM PO3TATHEHHIA,
1uB. pucyHok 1.4 (a);

| Ta ] — HUIOYMCIOBI IHAEKCH, IO BHMKO-
PHCTOBYIOTBCSL JUIS BY3JIB 13 HAIyCKOM;
iHIEKC | TMO3Ha4Yae HAMyCKHUH CTPHKEHb

pEUIiTKH, a IHAEKC j — TOH, IO TepeKpH-
BAETHCS, IUB. PUCYHOK 1.4 (B).

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=0,1,20r3);

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;
01 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:

[ is an integer subscript used to designate a
member of a joint, I = 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).



(5)  BinmHomeHHs HanpyXeHb,
BUKOPUCTOBYIOTHCS B po3aimi
BU3HAYAIOTHCS HACTYITHUM YHHOM:

1o
7,

N — BingHOWEHHA Gy / T o /Y5 (s mosicis i3
3aMKHYTUM npodinem

nepepizy);

IPSIMOKYTHOTO

Np — BimHowenns o, ¢/ f o/ Vys (mis moscis

13 3aMKHYTHM Tpo(disiemM Kpyrioro nepepisy);

C0Ed — MAaKCUMaJIbHE CTHUCKAJIbHE Halpy-
KEHHS MOSCY Y BY3JIL;

— NpUIMAETbCS TaKuM, L0 JOPIBHIOE
3HAYEHHIO GOEd, 3@ BUHATKOM Hamlpy>KEHHs
BIl CKJIAQJOBUX IMONEPEYHUX 3yCUIb ¥y
CTPUHSX PEIITKU By3Ja, TUB. PUCYHOK 1.4.

(6)  BimHOIIEHHS FEOMETPUYHHUX Mapamer-
piB, IO BHUKOPHUCTOBYIOTHCA Yy pO3AUIL 7,
BU3HAYAIOTHCS HACTYITHUM YHHOM:

Op,Ed

B — BIJIHOIIEHHSI CEPEIHLOTO 3HAYCHHS
niaMeTpa ab0 MIMPUHHU CTPUIKHIB PELIITKU 10
aHAJIOTTYHUX PO3MIPIB MOSCY;

— s T-, Y= Ta X-nmoaiOHuX BY3JiB:

— s K— ta N-mo1ioHuX BY3ITiB:

—L abo (or) %;

(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,/vys (used for

CHS chords);

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

oped IS the value of coed 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 Kand N joints:

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

2d, 2b, 4b,
— st KT-moaiOHMX BY3JIiB: for KT joints:
d,+d,+d, | d,+d,+d, a6o (or) b,+b,+b,+h +h,+h, ;
3d, 3b, 6b,

Bp — BinHoweHHs b, /b ; Bp is the ratio b, /b, ;
Y — BIIHONIEHHS IUPHHU ab0 IiameTrpa vy is the ratio of the chord width or diameter to
MOSICY 10 TIOJIBOEHOT TOBIIMHU CTIHKH: twice its wall thickness:

ﬁ, L abo (or) &;

2t, 2t 2t,
n — BIOHOIIEHHS BHUCOTH  CTPHXKHSA n is the ratio of the brace member depth to the

PELLITKY /10 JiaMeTpa abo MIMPUHHU MOSICY:

0

Mp — BigHOMIeHHs h, /bp :

2—‘ aoo (or) %

chord diameter or width:

0
nNp is the ratio h; /by;



Aov  — CTYIIHb HAIyCKy, BHpaXXCHa Y Ahov IS the overlap ratio, expressed as a

Bimcotkax A, =(q/p)-100%, sx nokxazaHo percentage (A, =(q/p)-100%,) as shown in
Ha pucyHky 1.3 (0). figure 1.3(b).
(7)  Immi  mo3HaYeHHsS ~ BKasaHi Yy (7) Other symbols are specified in
BIJMOBIHKUX PO3iIaX MO Mipi BUKOPHUCTAHHSI. appropriate clauses when they are used.
I[MPUMITKA. Tlo3HaueHHs Ui 3aMKHYTHX MpOdiiiB NOTE: Symbols for circular sections are given in
KpYTJIOro Iiepepi3y HaBeeH] y Tabmuii 7.2. Table 7.2.
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Pucynoxk 1.4 T'eomeTpuuHi po3mipu Ta iHIIi mapameTpu y By3iaax ¢epmM i3 3aMKHYTHX npoginis
Figure 1.4 Dimensions and other parameters at a hollow section lattice girder joint



2 OCHOBHI ITOJIOXKEHHA IITIOAO
INPOEKTYBAHHSA

21 YMOBHU 3ACTOCYBAHHS

(1) Meroau po3paxyHKy, HaBeICHI y Il
gactuHi EN 1993, BUKOpUCTOBYIOTBCSA 3a
YMOBH BiINOBITHOCTI OYyZIiBENLHOTO CTaHIAp-
Ty CTaHJIaprTaMm, Ha sIKi € mocwianHs B 1.2, ta
3aCTOCYBaHHS OyIiBEIbHUX MaTepialliB Ta
BupoOiB, 3a3HaueHmx y EN 1993 a6o y
BIJIOBITHUX TEXHIYHUX YMOBax Ha MaTepiaan
Ta BUpPOOH.

2.2  3ATAJIbHI BUMOI'

(1)  PospaxyHkoBa Hecyda 37aTHICTh yCiX
3’€/IHaHb MMOBHHHA 33JI0BOJILHATH YC1 OCHOBHI
BHMOTH, HaBe/IEHI Y JaHOMY HOPMAaTHBHOMY
nokymenTi Ta B EN 1993-1-1.

(2)  YactkoBi koedilieHTH O€3MeKH Ym LIS
3’¢HaHb HaBeaeH1 B Ta0mmi 2.1

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

(1) 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

Tadmmua 2.1  Yactkosi koedinienTn de3nexn 1s 3’€THAHB

Table 2.1 Partial safety factors for joints

HECYYA 3JATHICTb EJIEMEHTIB TA
HNOIIEPEYHUX ITEPEPI3IB
RESISTANCE OF MEMBERS AND CROSS SECTIONS

Y mo, ¥ M1 TA Y mz,
JUWB. EN 1993-1-1

Y mo, ¥ m1 AND ¥ mg,
SEE EN 1993-1-1

HECYYA 3JATHICTb BOJITIB
RESISTANCE OF BOLTS

HECYYA 3JATHICTb 3AKJIEIIOK
RESISTANCE OF RIVETS

HECYYA 3JATHICTb ITUDTIB
RESISTANCE OF PINS

HECYYA 3JATHICTb 3BAPHUX LIBIB
RESISTANCE OF WELDS

HECYYA 3JATHICTb IVIACTUH HA 3SMUHAHHSA
RESISTANCE OF PLATES IN BEARING

HECYYA 3JATHICTb HA 3CYB
SLIP RESISTANCE

Y m2

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

Y M3

Y TPAHUYHOMY CTAHI 3A EKCILTYATAIIMAHOIO
MNPUAATHICTIO (KJIAC TOYHOCTI B)
AT SERVICEABILITY LIMIT STATE (CATEGORY B)

Y M3SErR

HECYYA 3JIATHICTh IH’EKIHIMHUX BOJTIB HA
3MUHAHHSA
BEARING RESISTANCE OF AN INJECTION BOLT

s

HECYYA 3JATHICTb BY3J1IB OEPM 3
3AMKHYTHUX ITPO®LJIIB

RESISTANCE OF JOINTS IN HOLLOW SECTIONS
LATTICE GIRDER

Y wms

HECYYA 3JATHICTbh IITU®TIB ¥ TPAHUYHOMY
CTAHI 3A EKCILTY ATAIIITHOIO IIPUJATHICTIO
RESISTANCE OF PINS AT SERVICEABILITY LIMIT
STATE

Y me.SER




BOJITIB
PRELOAD OF HIGH STRENGTH BOLTS

MHNONEPEJHE HAINPYXEHHA BHUCOKOMIIHHUX

Y M7

PO3PAXYHKOBMUI OIIIP BETOHY
RESISTANCE OF CONCRETE

Y ¢, INB. EN 1992
Y ¢, SEE. EN 1992

[MPUMITKA. YucinoBi 3HaueHHs! KOe(DillieHTIB Oe3reKu
YM wMoxyrsp Oyrn Bu3HaueHi y HamionanmsHoMy
JONaTKy. PEeKOMEHAYIOTbCS  HACTYIHI  3HAYEHHS:
ym2 = 1,25, ymz =1,25 T1a ymzse= 1,1; yma = 1,0
yms = 1,0; ymeser= 1,0; ymr = 1,1.

2.3 HNPUKJIAJEHI CUJIN
TA MOMEHTH

Q) Cum Ta MOMEHTH, WPHKIAICHI J0
3’€¢/lHaHb y TPAHUYHOMY CTaHl 3a HECY4olo
3aTHICTIO, TOTPIOHO BHU3HAYATH 3TIAHO 3
nosoxenusamu EN 1993-1-1.

24  HECYYA 3JATHICTb 3’°€JHAHb

(1)  Hecyuy 3maTHicTh 3’€JHaHHS MOTPIOHO
BU3HAYaTH BHUXOIMYM 3 HECy4doi 3AaTHOCTI
HOro OCHOBHUX KOMIIOHEHTIB.

(2) Ilpm pospaxyHKy 3’€QHaHb MOKHA
3aCTOCOBYBATH JTHIAHO-TIPYKHUHT abo
MPYKHO-TJIACTUYHUN PO3PAXYHOK.

(3)  SIkmro I COPUAHSATTS 3yCHILIS 3pi3y
BHUKOPHUCTOBYIOTHCS KPIMUJIBHI ACTall PI3HOT
KOPCTKOCTI, TO PO3paxyHKOBE HaBaHTAXKCHHS
MOBHHHE OYTH CHPHUHHATE KPIMHIbHUMH
JNETAISIMU HAHOUTBIIOT KOPCTKOCTI. BuHATOK
i3 IIbOrO MpaBUJa PO3pPaxXyHKYy HABEICHO B
3.9.3.

2.5 PO3PAXYHKOBI
INPUITYIMEHHSA

(1) 3’emmaHHs TOTPIOHO pPO3paxOBYBATH
Ha OCHOBI PEAJICTUYHOTO MPUIYIIEHHS IIPO
pPO3MOJIUT BHYTPIIIHIX 3YCHJIb T4 MOMEHTIB.

Jlis  BU3HA4YeHHS PO3MOAUTY BHYTPIIIHIX
3yCHIIb BUKOPHUCTOBYIOTHCS HACTYIHI
MPUITYLICHHS:

a) BHYTPILIHI 3yCWJI Ta MOMEHTH, IIO

NPURMAIOTECS TIPU PO3PAXyHKY, 3HAXOIATHCS
y DpiBHOBa3l i3 CWJIaMH Ta MOMEHTaMH,
MPUKIIAJIEHUMH JI0 3’ €/IHaHb;

0) KOXKEH €JIeMEHT 3’€IHAaHHI MOXE
CIpUAMAaTH BHYTPIIIHI 3yCHIUISI TA MOMEHTH;

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

Yma = 1.0; Yms = 1,05 Ygser = 1,05 vy = 1,10

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,



B) nedopmartii, 110 BIJIIOBIAIOTH
NPUUHATOMY pO3IMOJALTY, HE IEePEeBUILYIOTh
rpaHUYHUX JAeopMaliil KpimHUIbHUX JeTanen
ab0 3BapHMX IBIB Ta JeTalned, 110
3 €IHYIOThCS;

r) MPUITYCTUME PO3MOJUICHHS BHYTpIII-
HIX 3yCHJIb NTOBHMHHE OYTH pPEATiCTUYHUM IO
BIJTHOIICHHIO JI0 TIOTOHHHUX >XOPCTKOCTEH Yy
MeKax 3 €IHaHHA,

1) nedopmartii, mpunycTumi y Oynb-sKii
pPO3paxyHKOBIH  Mojeni THpH  NPYXKHO-
IUTACTUYHOMY  PO3paxyHKy, 3acHOBaHI Ha
MMOBOPOTAX >KOPCTKOTO Tijia Ta/abo Ha (i3UIHO
MOXJIMBUX JleopMallisfix y IUIONIHHI, Ta

e) KOYKHa MOJIEJb, III0 BUKOPUCTOBYETHCA,
Y3rOJDKYETBCSI 3 OIIIHKOIO  pe3yJbTaTiB
BunpoOyBanb (quB. EN 1990).

(2)  TpaBuma 3acToCyBaHHS, HaBEICHI B
JaHIi 9acTHUHI, 3a0BOJBHSIOTE 2.5(1).

2.6 EIHAHHA, IO MPAIIOIOTH
HA 3CYB TA MNIUIAIOTBCSA AIi
YIIAPHOT'O, BIBPAIIITHOTO TA/ABO
3HAKO3MIHHOTO HABAHTAKEHHS

(1)  SIkmro 3’eaHaHHS, IO MPAIOE HA 3CYB,
MiIIaeThCs yaapHid 1ii abo 3HayHiN BiOparrii,
MOTpPiIOHO BHKOPHUCTOBYBATH OJWH 13 HACTYII-
HUX CII0CO0IB 3’ € HAHHSA:

— 3BapIOBAHHS;

— 0OJITH 3 3alliPHUM TPUCTPOEM;
— TIOTIEPETHBO HAIPYXeH1 O0JITH;
— 10’ eKIiiH1 00ITH;

—iHmi  TAmM  OOJITIB, SAKi  €(PEKTUBHO
MEPEIIKOHKAIOTh 3CYBY 3’ €JHAHUX YaCTHH;

— 3aKJICIIKH.

(2)  Sxmo B 3’€qHaHHI HE JOMYCKAETHCS
NIPOKOB3yBaHHSA (mpuU  J1i  3HAKO3MIHHOTO
HaBaHTaXeHHs abo 3 Oyab-akoi iHIIOL
NPUYMHM), CIIJ 3aCTOCOBYBaTH MOMEPEAHBO
HanpykeHi 0oJTH B 3 eHaHHAX THIY B a6o C
(muB. 3.4), OonTH WIABUIIEHOI TOYHOCTI
(muB. 3.6.1), 3aknenku abo 3BapIOBAHHS.

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.



€)) s BiTpoBHX B’si3eéi Ta/abo B’s3eid,
mo 3a0e3nevyroTh CTIMKICTh y 3’€IHaHHIX
tuny A (nuB. 3.4), JIOMYyCKAaeTbCs 3acTOCY-
BaHHS OOJTIB.

2.7 EKCHEHTPUCHUTET Y BY3JIAX

(1)  3a HaIBHOCTI EKCLIGHTPUCHUTETY Y BY3JIi
3’€THAHHA Ta €JIEMEHTH CIiJ PO3paxoBYBaTH
Ha [0 CyMapHHX MOMEHTIB Ta CHJ, 3a
BHHSITKOM OCOOJIMBUX THIIIB KOHCTPYKITIH, JIIs
SKAX TI0Ka3aHo, M0 B [BOMY HeMma
HeoOxigHocTi, AuB. 5.1.5.

2 IIpn 3’emHaHHI KyTHKIB abo TaBpiB
oMHMUM abo JBoMa psgamMu OONTIB  CHif
BPaxoOBYBATH OyIb-sKHUI MOKITUBU I
eKCLEHTPUCUTET, $SK TMokazaHo B 2.7(1).
ExcuenTtpucuteTn B tuioniuHi abo 13 TUIOMUHA
CTI BUW3HAYATH, PO3IJISAAIOYM  BITHOCHI
MOJIOKEHHS IIEHTPAJIBHOI OCl1 €lleMeHTa Ta
PHUCOK y IUIOUIMHI 3’€IHaHHS (IUB. PUCYHOK
2.1). JInst po3TATHEHOTO OJWHOYHOTO KYTHKA,
MPUKPIIIJICHOTO OJHIEI0 TOJHUICI0 OOJITaMH,
MO)XHa BHUKOPHUCTOBYBATH CIIPOILIEHUN METOL
po3paxyHKy, HaBeaeHuM B 3.10.3.

[MPUMITKA. BruB eKCIEHTPUCHTETY Ha KYTHUKH, IO
BUKOPUCTOBYIOTbCSI SIK CTHCHEHI EJIEMEHTH PeIiTKH,
posrisiayTo B BB 1.2 (omatoxk BB) EN 1993-1-1.

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 — nenTpaJbHi oci; 2 — KpinubHi AeTani; 3 — pucku

Pucynoxk 2.1 Pucku

1 Centroidal axes; 2 Fasteners; 3 Setting out lines

Figure 2.1 Setting out lines

3 3€IHAHHSI HA
3AKJIENIKAX TA IITU®TAX

BOJITAX,

3.1 BOJITH,TAUKU TA LLIAUBU

3.1.1 3araabHi M0JIOKEeHHH

3 CONNECTIONS MADE WITH
BOLTS, RIVETS OR PINS

3.1 BOLTS, NUTS AND WASHERS
3.1.1 General



Q) Bci Oontu, raiiku Ta maiOu NMOBHHHI
BIJIOBIIaTH CTaHAAPTaM, Ha SIKi € MOCUJIAHHS
y rpymi 4 (qus. 1.2.4).

(2) [IpaBwma, HaBeAeHI B JIAaHOMY
HOPMAaTUBHOMY JOKYMEHTI, TiCHI /i OONTIB
KJIaciB MIITHOCTI, HaBeJeHUX y Tadmui 3.1.

3 3HayeHHs MeXi IumHHOCTI fyh Ta
rpaHWYHA MIIHICTh HA po3Tsar fup asst Gontis
knacis 4.6, 4.8, 5.6, 5.8, 6.8, 88 ra 10.9
HaBeneHl y tabmumi 3.1. Ili 3HadeHHS CInif
npuiiMaTH y po3paxyHKax SK XapakTe-
PUCTUYHI.

(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 fy, 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.

Tadoauns 3.1 HomiHanbHi 3HaYeHHS MeXi IIMHHOCTI fyb Ta rpaHmyHOl MinHOCTI Ha po3Tar fub GourTiB
Table 3.1  Nominal values of the yield strength f,, and the ultimate fu, tensile
Krac minHOCTI
Gonra 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/MMm?
2 400 400 500 500 600 800 1000
fup (N/mm®)

I[MPUMITKA. B HauioHansHOMY 1OJaTKy MOXYTh OyTH
BIJICYTHI JIesIKi KJIaCH MIILIHOCTI OOJITIB.

3.1.2 TlonepenHbo HAMpY:keHi 60JTH

(1) SIx momepeaHBO HANIPYXKEHI OOITH MOKYTh
BHUKOPHUCTOBYBAaTHUCS TUIBKM OOJTH KJIaciB
minHocTi 8.8 Ta 10.9, mo BiANOBIZAIOTH
BUMOTaM CTaHJApTIB, HA SIKI € TIOCWJIAHHA Yy
rpyni 4 s BUCOKOMIITHUX KOHCTPYKI[IHHUX
0OJITOBUX 3’€HAHB 13 TOIMEPEAHIM HATATOM,
10 KOHTPOJIIOEThCs (auB. 1.2.4), Ta BUMOram
CTaHJApTiB, HA SKI € MOCWIAaHHS Yy Tpymi /7
(mmB. 1.2.7).

3.2  3AKJIEIIKHA

(1) BnmactmBocTi MatepiaiiB, po3Mipu Ta
JOMYCKHA JUIsi CTaJeBUX 3aKJCNOK IOBUHHI
BIIMOBIIaTH BHMOTaM CTaHAAPTIB, Ha §Ki
nocunaeTbes rpyna 6 (aus. 1.2.6).

3.3 AHKEPHI BOJITH

(1)  Mna ankepHHX OOJTIB MOXYTh OyTH
BHUKOPHCTaH1 HACTYIHI MaTepiaiu:

— cTaji MapoK 3TiAHO 3 CTaHIapTaMu, Ha sKi

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



nocwiaetses rpyna 1 (aus. 1.2.1);

— CTaJli MapoK 3TigHO 3 CTaHAapTaMu, Ha fAKi
nocwiaeTses rpyna 4 (aus. 1.2.4);

— CTaji MapoK, II0 BHUKOPUCTOBYIOTHCS IS
apmaTypHux ctprmkHiB 3rizHo 3 EN 10080 3a
YMOBH, [0 HOMIHAJIbHE 3HAYCHHS MEXIi
IWIMHHOCTI He mnepesumiye 640 H/mm? mpu
po6O0Ti aHKepHUX OOJITIB HA 3pi3 Ta HE OLIBII
HiK 900 H/MM? — B {HIIUX BHIAIKAX.

3.4  THUIIA BOJTOBUX 3’€/ITHAHb

3.4.1 3’enHaHHA, IO NPANIOIOTH HA 3CYB

(1)  BonroBi 3’emHaHHS, 10 MPAIIOIOTH HA
3CyB, CHII  pO3paxoByBaTW  3TiTHO 3
HACTYIMTHUMH THIIAMH:

a) Tun A: 3pizHe 3’€AHaHHA

JIst maHOTO THIY CITi 3aCTOCOBYBaTH OOJITH
knaciB minHocti  4.6-10.9.  Ilomepenne
HampyXeHHss Ta O0cOoOMMBI  yYMOBU s
KOHTAaKTHUX  TIOBEPXOHb  HE  MHOTPIOHI.
Po3spaxyHnkoBe  3ycuiuii  HE  TOBUHHO
MEePEBUIIYBAaTH HECYYOi 3JaTHOCTI Ha 3pi3, 1110
BU3HAYaeThcd 3a 3.6, Ta Ha 3MHHAHHS, IO
BHU3HA4YaeThes 3a 3.6 Ta 3.7;

0) Tun B: ¢pukimiline 3’€qHaHHA Yy
IPaHUYHOMY CTaHi 3a eKCIUTyaTaliifHOo
MPUIATHICTIO

Jlns  maHoro TUNY  CHil  3aCTOCOBYBATH
MOTNEePEAHBO HAMpPYKEH1 OOATH 3rigHO 3
3.1.2(1). V rpaHuyHOMY CTaHi 3a eKCILIyaTa-
MIHHO TMPUIATHICTIO HE TOBUHHO OyTH
MPOKOB3yBaHHs. PO3paxyHKOBE 3yCHUILIS 3CYBY
B TPaHUYHOMY CTaHi 3a CKCIUTyaTalliifHOO
NPUIATHICTIO HE T[OBUHHO IICPEBUIIYBATH
pPO3paxyHKOBOi ~ Hecy4oi  3JaTHOCTI  Ha
MIPOKOB3YBaHH, BU3HaueHoi  3a  3.9.
Po3paxyHkoBe 3ycwiuis 3CyBYy HE IOBHHHO
MEepPEeBUIYBaTH  PO3PaXyHKOBOI  Hecydoi
3/IaTHOCTI Ha 3pi3, BU3Ha4yeHoi 3a 3.6, Ta Ha
3MHMHaHHS, BU3Ha4YeHol 3a 3.6 Ta 3.7;

B) Tun C: ¢pukuiiine 3’€IHaHHA Yy
I'PaHUYHOMY CTaHi 32 HECY4OIO 3/IaTHICTIO

Jiis  maHoro TUOY CHil  3aCTOCOBYBAaTH
MOTIepeIHO  HANpyKeHi O0dATH 3rifHO 3

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?2 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.



3.1.2(1). V rpaHuyHOMY CTaHi 3a HECYYOIO
3IATHICTIO HE MOBUHHO OYTH NMPOKOB3YBaHHS.
Po3paxyHkoBe 3ycHJUIs 3CyBYy HE IOBHHHO
IIEPEBUIYBATH  PO3PAaxXyHKOBOI  HECydYoi
3ATHOCTI Ha NPOKOB3yBaHHS, BHU3HAUEHOI 3a
3.9, Ta Ha 3MHHAaHHA, BU3Ha4eHoi 3a 3.6 Ta 3.7.
KpiMm Toro, mnpu 3’€mHaHHI PO3TATHCHHX
€IEMEHTIB CJi TEPEBIPATH PO3PAXYHKOBY
HECy4y 3JaTHICTh TOTIEPEYHOr0 Iepepizy
HETTO Nnetrd Y TUIACTHYHIA cTamii y MicIi
po3TanryBaHHs ~ OOJITOBUX OTBOpPIB  (IMB.
EN 1993-1-1, 6.2) B rpanumyHOMY CTaHi 3a
HECYUOI0 3JJaTHICTIO.

[lepeBipku A JaHUX TUMIB 3’ €HAHB 3BEJCHI
B TabmuIio 3.2.

3.4.2 3’enHaHHsA, IO NPATITH
HA PO3THAr

@ BonToBi 3’e€qHaHHS, IO MPAIIOIOTh HA
po3TAr, Cil PO3paxoBYBaTH 3TiMHO 3
HACTYITHUMU TUTIAMH:

a) Tun D: 3’eqnanHs 6e3 monepeaHboro
HaTATy OOJTIB

JIsi maHOTO THIY CITiJ 3aCTOCOBYBaTH OOJITH
knaciB mirtHocTi 4.6—10.9. TlomepenHiit HaTsr
He ToTpiOeH. 3’eqHaHHS JaHOTO THITY HE CIIiJT
3aCTOCOBYBAaTH y pa3i 4acToi 1Iii 3MIHHOTO
PO3TATYBAIBHOTO HaBaHTaKeHHs. OHAK BOHH
MOXXYTh 3aCTOCOBYBATHCSA B 3’€IHAHHSAX, IO
CHpUiiMalOTh 3BUYAHI BITPOBI HaBaHTa-
JKEHHSL.

0) Tun E: 3’e¢qHanHs 3 TmomepenHiM
HATITOM OOJITIB

Jlnisi TaHOTO THUITY CITiJl 3aCTOCOBYBAaTH OOJITH
kinaciB 8.8-10.9 i3 momepenHiM HATATOM, IO
KOHTPOJIIOETHCS 3TiHO 3 CTaHJapTaMH, Ha SKi
nocuiaeTses rpyna 7 (aus. 1.2.7).

[lepeBipku a1 JaHUX TUIIB 3’ €IHAHb 3BEICHI
B Ta0IuIro 3.2

Tabauusa 3.2 Tunu 00JTOBUX 3’€IHAHD
Table 3.2 Categories of bolted connections

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 Nyeras (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.

TUTIHA KPUTEPII
CATEGORY CRITERIA

IPUMITKH
REMARKS

3'€IHAHHS, 11O MPAIIOIOTH HA 3CYB
SHEAR CONNECTIONS




3PI3HE 3’2J1HAHH$[ Free < Furo gngjll;:lll);FiilEHe HAHPY)KEH;[Ig)KyI;E
BEARING TYPE F e < Forg 3ACTOCOBYBATHUCS BOJITH
KJIACIB 4.6-10.9.
NO PRELOADING REQUIRED.
BOLT CLASSES FROM 4.6 TO 10.9
MAY BE USED.
3AKIHYEHHSI TABJIMLII 3.2
END TABLE 3.2
TUIIA KPUTEPIHA MPUMITKA
CATEGORY CRITERIA REMARKS
B = <E CJIJ, 3ACTOCOBYBATH
®PUKIIMHE 3°€THAHHS v.Edser 7 7 s.Rdser MOIEPEIHBO HAINPYKEHI BOJITHU
Y TPAHUYHOMY CTAHI 3A F e SFr KJIACIB 8.8 ABO 10.9.
EKCILTIYATAIIAHOIO F <F HECYYA 3JATHICTh HA
MPUJATHICTIO v.Ed = TbRd MMPOKOB3YBAHHSI B TPAHUYHOMY
SLIP-RESISTANT AT CTAHI 3A EKCIUIYATAILITHOIO
SERVICEABILITY NPUJATHICTIO BUBHAYAETHCS 3A
3.9
PRELOADED 88 OR 109 BOLTS
SHOULD BE USED. FOR SLIP
RESISTANCE AT SERVICEABILITY
SEE 3.9
C < CJIJ 3ACTOCOBYBATH
®PUKIINHE 3°€THAHHSI Foea < Fogo MOIEPEJHbO HAIPYKEHI BOJITH
Y TPAHUYHOMY CTAHI 3A F e < Forg KJACIB 88 ABO 10.9. HECYYA
HECYYOIO 3IATHICTIO F <N 3JATHICTh HA IIPOKOB3YBAHHSI B
SLIP-RESISTANT AT v.Ed = net,Rd IT'PAHUYHOMY CTAHI 3A HECYUOIO
ULTIMATE 3JATHICTIO BUSHAYAETHCSI 3A 3.9.
Nnet,ro — IUB. 3.4.1(1) B)
PRELOADED 88 OR 109 BOLTS
SHOULD BE USED. FOR SLIP
RESISTANCE AT ULTIMATE SEE 3.9.
Nnetro SEE 3.4.1(1) C).
3’€JHAHHSI, 11O NPAIIOIOTh HA PO3TSIT
TENSION CONNECTIONS
D Foo <F n NONEPEJIHE HAIIPY)KEHHSI HE
3’€JHAHHSI BE3 ' ' NOTPIGHE. MOXYTb
MONEPEJAHBOI'O HATSTY Foeo < Bpra 3ACTOCOBYBATHUCSH BOJITH
BOJITIB KJACIB
NON-PRELOADED 4.6-10.9.
BrrD BU3HAYAETHCSI 3A
TABJMIIEIO 3.4
NO PRELOADING REQUIRED.
BOLT CLASSES FROM 4.6 TO 10.9
MAY BE USED.
Brro SEE TABLE 3.4.
E Fooy <F no CJIJ, 3ACTOCOBYBATH
3€JHAHHSI ' ' NONEPEJIHbO HAIPYKEHI BOJITH
3 MONEPEIHIM HATSITOM Foeo < Bpra KJIACIB 8.8 ABO 10.9.
BOJITIB BprD BU3HAYAETHCSI 3A
PRELOADED TABJMIIEIO 3.4

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

PO3PAXYHKOBE PO3TAI'YBAJIBHE 3YCWLIA Frep HOBUHHO BKJIIOYATH MOKJ/IMBE
3YCHJUIA BIAPUBY BHACJIJIOK E®EKTY BAXKEJISA, JUB. 3.11. BOJITH PO3TATI'YBAJIBHOI'O

3YCJUIAA 3CYBY PA3ZOM
3A1I0BOJIBHSITU YMOBMU, HABEJIEHI ¥ TABJINIII 3.4

I3 PO3TATI'YBAJIBHUM

3YCWJUISIM, TIOBHHHI TAKOX

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




| SATISFY THE CRITERIA GIVEN IN TABLE 3.4.

[MPUMITKA. Skmo monepenHe HaNpyXeHHS He
BUKOPHUCTOBYETHCS ~ IMPH  PO3paXyHKax  HECydoi
3ATHOCTI HAa TMPOKOB3YBaHHS, ajie MOTpiOHE mpH
BHUTOTOBJICHHI a00 SIK MTOKa3HUK SKOCTI (HATIPUKIIA, IS
MiJIBUIICHHS JTOBIOBIYHOCTi), TO 3HAYCHHSA 3YCHJLIA
MOITEPEIHHOr0 HAIMPY)KEHHS MOXKe OyTH BH3HAYCHE B
HarrionansHOMY TOTATKY.

3.5 PO3TALIYBAHHSA
JJIA BOJITIB TA 3AKJVIEITIOK

OTBOPIB

(1) MiniManbHi Ta MaKCUMaJIbHI 3HAYCHHS
KPOKY, BiZICTaHEH 10 Kparo eJIEMEHTa B3JIOBXK
Ta yrHornepek 3yCHJulst s O0NTIB Ta 3aKJIETIOK
HaBeJieH1 y Tabnuni 3.3.

2 MiHiMabHI Ta MaKCUMaTbHI 3HAYCHHS
KPOKY, BiJICTaHEH J0 Kpar eJIeMEHTa B3IIOBXK
Ta YIOOMEpeK 3YCWUIA IS KOHCTPYKIIIH,
PO3TSATHEHUX BTOMHHUM HaBaHTaKEHHSM, JUB.

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

(1) 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.

Taonanusa 3.3 MiniManbHi Ta MaKCMMAaJIbHI 3HAYEHHS KPOKY, BiIcTaHeii 10 Kpalo eJleMeHTa
Table 3.3 Minimum and maximum spacing, end and edge distances

MAKCHMAJIBHE 3HAYEHH$IV?
MAXIMUMY 23
KOHCTPYKIIII, BATOTOBJIEHI 31 KOHCTPYKILII,
CTAJIEU, BUI'OTOBJIEHI 31
10 BIAMOBIJAIOTH EN 10025, OKPIM CTAJIEIL,
CTAJIEH, 1110 BUIMOBIIAIOTh
11O BIAMOBIJIAIOTH EN 10025-5 EN 10025.5
STRUCTURES MADE FROM STEELS
CONFORMING STRUCTURES MADE
BIICTAHI TO EN 10025 EXCEPT STEELS FROM STEELS
TA KPOKH, CONFORMING CONFORMING
JIUB. MIHIMA TO EN 10025-5 TO EN 100255
bHE
PUCYHOK 3.1 CTAJIb, CTAJIb, CTAJIb,
3HAYEHH
DISTANCES q 1[0 IEPEBYBA€ 1[0 HE 11(0)
AND MINIMUM | TIABILIMBOM INEPEBYBAE€E BUKOPHUCTOBY€ETHC
SPACINGS, ATMOC®EPHOI 111 BILIUBOM A
SEE FIGURE 3.1 ABO THIIOi ATMOC®EPHOI BE3 NOKPUTTS
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
BIZICTAHB 10 1,2Do 4T + 40 MM BLJIBIIIE 3 8T
KPAIO 4T + 40 MM ABO 125 MM
B3/10BK THE LARGER OF
3VYCUWJLIS E; 8T OR 125 MM
END DISTANCE




E:

BLICTAHb 10 1,2Do 4T + 40 MM BLIBIIE 3 8T
KPAIO 4T + 40 MM ABO 125 MM
YHOIIEPEK THE LARGER OF

3YCUJLJISA E2 8T OR 125 MM
EDGE
DISTANCE E:
BIJICTAHb 1,5D¢"
NI
OBAJIbHUX
OTBOPIB Ez
DISTANCE Es
IN SLOTTED
HOLES
BIJICTAHb 1,5D0Y
IS
OBAJIbBHUX
OTBOPIB E4
DISTANCE E4
IN SLOTTED
HOLES
2,2Do MEHILIE 3 MEHIIE 3 MEHLIE 3 14TMIN
KPOK P, ? 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
MEHLIE 3
14T ABO 200 MM
KPOK P10
SPACING P10 (T)ﬂE SMALLER
14T OR 200 MM
MEHLIE 3
28T ABO 400 MM
KPOK P1,
SPACING P, gﬂE SMALLER
28T OR 400 MM
2,4Do MEHIIIE 3 MEHIIIE 3 MEHLIE 3 14TMIN
KPOK P, 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

3AKIHYEHHS TABJIMIII 3.3
END TABLE 3.3

) MAKCUMAJIbHI 3HAYEHHSI KPOKY, BIICTAHEN 1O KPAIO TA KPOMKH EJIEMEHTA HE
OBMEXEHI, OKPIM HACTYIIHUX BUITAIKIB:

— IJIsI CTUCHEHUX EJIEMEHTIB 3 METOIO YHUKHEHHS MICHIEBOI BTPATH CTIMKOCTI TA
KOPO3Il HE3AXUIIIEHUX EJJEMEHTIB;

— I PO3TATHEHUX EJIEMEHTIB, HE 3AXUIIIEHUX BIJ KOPO3Ii, 3 METOIO YHUKHEHHA ii
BUHUKHEHHA.

Y 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 3JIATHICTh 3A MICHEBOIO CTIMKICTIO CTUCHEHHUX IIJIACTHH HA JLISAHKAX
MIK KPIMAJIBHUMM JETAJSAMM CJIJ BHU3HAYATH 3A EN 1993-1-1, IIPHUHMAIOYM
PO3PAXYHKOBY JIOBXXHHY PIBHOIO 0,6P.. TIEPEBIPKA MICHEBOI CTIHKOCTI MIX




KPIMWJILHUMHU JETAJISIMA HE NOTPIGHA, SIKIIO BIJHOLIEHHSI P./T MEHIIE 9E.
BIACTAHb JO KPAIO EJEMEHTA YHOONEPEK 3VCWJIS HE NOBUHHA NEPEBUIYBATH
BUMOT JIO MICIIEBOT'O BUTHHY /15l BACTYITHUX CTUCHEHHX EJIEMEHTIB, IUB. EN 1993-
1-1. Il BUMOT'H HE PO3MOBCIOJUKYIOThCSI HA BIJICTAHI JJO KPAIO EJTEMEHTA B3/I0BXK
3YCHJLIISL.

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 Pi AS BUCKLING
LENGTH. LOCAL BUCKLING BETWEEN THE FASTENERS NEED NOT TO BE CHECKED IF Py/T IS
SMALLER THAN 9 E . THE EDGE DISTANCE SHOULD NOT EXCEED THE LOCAL BUCKLING
REQUIREMENTS FOR AN OUTSTAND ELEMENT IN THE COMPRESSION MEMBERS, SEE EN
1993-1-1. THE END DISTANCE IS NOT AFFECTED BY THIS REQUIREMENT.

9 T — TOBIIAHA TOHIIOI'O 3 30BHIIIHIX EJJEMEHTIB, IIIO 3°€THYIOTHCSI.

9 T IS THE THICKNESS OF THE THINNER OUTER CONNECTED PART.

9 OBMEJKEHHSI 3A PO3MIPAMH JJISI OBAJILHUX OTBOPIB HABEJIEHI B CTAHJAPTAX, HA
SIKI HOCUJIAIOTHCSI, TPYIIU 7 (IUB. 1.2.7).

9 THE DIMENSIONAL LIMITS FOR SLOTTED HOLES ARE GIVEN IN 1.2.7 REFERENCE
STANDARDS: GROUP 7.

5 IPH PO3MIIIEHHI PSIIIB KPIMUJIBHUX JETAJIEM ¥V IIAXOBOMY MHOPSIIKY, MOKHA
MPUIMATH MIHIMAJIbHE 3HAUYEHHSI KPOKY P, = 12Do 3A YMOBH, IO MIHIMAJIbHA
BIACTAHD L MIK BY/Ib-IKHMH CYMIKHUMM OTBOPAMM CKJIAJA€ HE MEHIIE 2,4Do, JTUB.
PUCYHOK 3.1 (B).

5 FOR STAGGERED ROWS OF FASTENERS A MINIMUM LINE SPACING OF P; = 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) Ilo3HayeHHs1 BiacTaHeld mNpH PATOBOMY 0)
po3MilleHHi oTBOpIB

Ilo3HaueHHs1 BiAcTaHeld NpU PATOBOMY
PO3MillleHHi 0TBOPIiB y IaX0BOMY NMOPAIKY

a) Symbols for spacing of fasteners b) Symbols for staggered spacing
L pz =12 dl:l
Py—f—t+¢1 L = 244,
é * $ Ca 9/9/@/ C} 1 1p.
— P, “ [ O U 4:3 L
_(1, _? _? R A ci e B oRe -2

[ITaxoBuii MOPSIOK OTBOPIB
Stagged Rows of fasteners

B) pO3MillleHHS OTBOPiB Yy IIAXOBOMY MOPSAAKY
B CTUCHEHHX eJIeMeHTax
¢) staggered spacing — compression

fF———pP+

-¢-—¢--¢-
e o

p2 <14 tTta <200 MM
p2 <14 tand <200 mm

pi< 14 t Ta <200 mvm;
p1 <14 t and <200 mm;

P10 <14 tand <200 mm;

I) poO3MillleHHs OTBOPiB Yy IIAXOBOMY HOPSAAKY
B PO3TSAATHEHHUX eJleMeHTaX
d) spacing in tension members

[F———Pw
O g S i B
o [ SR Gl R
P1o < 14 tTa <200 mm; p1,i < 28 Ta < 400 MM

p1i <28 tand <400 mm
1 — xpaiiHiii psa; 2 — cepenHiii ps
1 — outer row; 2 — inner row



1) BiICTaHi 10 Kpalo ejieMeHTa JJ1sl 0BAJIbLHUX OTBOPIB
tan
-

e) end and edge dis

ces for slotted holes

Pucynok 3.1 Ilo3naueHHs BigcTaHeil Mik 0TBOpaMHu, BiicTaHeil 10 Kpalo eJieMeHTa
Figure 3.1 Symbols for end and edge distances and spacing of fasteners

3.6 PO3PAXYHKOBA HECYYA
3AJATHICTH OAMHOYHHUX
KPIMMAJIBHUX JTETAJIEHN

3.6.1 BoJuru Ta 3aKjaenKku

(1)  PospaxyHkoBi  3HAUYeHHS  HECy4Ol
3aTHOCTI OJMHOYHHUX KPIMHJIBHHUX JI€TaneH y
3’€HAHHAX TN €0 3CYBY Ta/ab0 po3TATYy
HaBeneHi y Tabmuiti 3.4.

(2)  PospaxyHKkOBe 3HA4YEHHS  3YCHILISA
MOTNEePEAHBOTO0  HANpyKeHHS Fpcd OoaTiB
BiamoBimHo g0 3.1.2(1) Bu3HaA4aeTbcs 3a
dhopmyoro:

Fp,Cd =0,7f,Avy; -

[NPUMITKA. SIkmo momepenHe HaMpyKeHHS He
BPAaXOBYETHCS NPH PO3PAXYHKY, IHMB. INPUMITKY O
Tabumui 3.2.

(3)  PospaxyHkoBi ~ 3HAaYCHHSA  HECy4oi
3IaTHOCTI HAa PO3TAT Ta Ha 3pi3 MO Pi3bOOBii
yacTuHi 0onTa, HaBeAeHi y Tabmuui 3.4, ciin
3aCTOCOBYBAaTH TUIBKU AJsi OONTIB, BUTOTOB-
JICHUX y BIATOBITHOCTI 31 CTaHIapTaMH, Ha SK1
€ mocwianHs y rpyni 4 (muB. 1.2.4). Jlns
€JIEMEHTIB 13 pi3310, TAKUX K aHKEpHI 00ATH
a0o0 CTpMKHI B’sI3Kel, BUTOTOBJIICHUX 13 KPYT-
JIMX CTAJIEBUX CTPUKHIB 13 Pi3310, BUKOHAHOIO
srinio 3 EN 1090, ciing BUKOpHUCTOBYBaTH
BiAMOBigHI 3HaueHHS 3 TaOmmmi 3.4. [ns
0onTiB, pi3b skux He BiAgmosimae EN 1090,
BIAMOBIAHI 3HaueHHs 3 TaOmumi 3.4 ciifg
MTOMHOKUTH Ha KoedirieHt 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, 4, 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.



4 Po3spaxyHkoBe  3HA4YeHHS  HECy4Oi
3natHocTi Ha 3pi3 Fyrd, HaBemeHe B TabmuIli
3.4, cnin BUKOPUCTOBYBATH TUTbKHU Uil OOJTIB
B OTBOPax 3 HOMIHAJIBHHM 3a30pOM, IO HE
MEPEBUINYE 3a30p UII HOPMAIBHUX OTBOPIB,
periiaMeHTOBAaHMI CTaHAApTaMHU, HA SKi €
nocwianas y rpymi 7 (muB. 1.2.7).

5) Bonrn M12 Ta M14 Mo)xHa BUKOpHC-
TOBYBAaTH TaKOXX y OTBOpPax i3 3a30poM, MIO
JOPIBHIOE 2 MM, 32 YMOBH, IO PO3PAaXyHKOBE
3HAa4YEeHHsI HECY4Ol 3JaTHOCTI Tpynu OOJITIB Ha
3MHHAHHS OUlbllle YW JOPIBHIOE pO3paxyH-
KOBOMY 3HA4Y€HHIO HECY4Oi 3/aTHOCTI TpyNu
60aTiB Ha 3pi3. Kpim TOro, M55t OOJITIB KI1aciB
minHocti 4.8, 5.8, 6.8, 88 Ta 109
PO3paxyHKOBE 3HAYECHHS HECYUO1 3/1aTHOCTI Ha
3pi3 Fyrd Co1 MpUiMaTH TaKUM, IO JTOPIBHIOE
3HAYCHHIO, HaBeJeHOMY B Tabmuii 3.4,
MOMHOKeHOoMY Ha 0,85.

(6) Bontr  miABUWINEHOT TOYHOCTI  CIiJ
pO3paxoByBaTH  AHAJOTIYHO  PO3PAXyHKY
00JTIB, BCTAHOBJICHUX Y HOpMaJibH1 OTBOPH.

(7)  Pi3p OoxTiB MiABHIIEHOT TOYHOCTI HE
MOBHHHA BKJIFOYATHCS Y IUIONIHHY 3Di3y.

(8) JomxwmHa Hapi3HOi YacTHHH OoJTa
MIJIBUIIEHOT TOYHOCTI, BKIFOYEHOT 10 HeCydoi
JIOBXXKWHHU, HE IOBHMHHA TIepeBHUIIyBatu 1/3
TOBIIIMHY TIJIACTUHKHU, TUB. PUCYHOK 3.2.

9 Jlomyck Ha niaMeTp OoTBOPY AJisa OoiTa
MiIBUINEHOI TOYHOCTI IIOBHHEH BIAMOBIAATH
CTaHJIapTaM, Ha SKi IMOCHUJIA€TbCs Tpyma 7
(muB. 1.2.7).

(10) TIIpm 3’emHaHHi €IEMEHTIB BHAIYCK
OJIHUM psiioM OO0JNTIB, AUB. pUCYHOK 3.3, ciin
nependavaTy Mmanbu AK MiJ TOJOBKY 0OnNTa,
Tak 1 min raiky. Po3paxyHkoBe 3HauCHHS
Hecy4ol 37aTHOCTI 0onTa Ha 3MHHAaHHA FpRrd
JUIL  KOYHOTO oosra HE  IOBHUHHO
NEPEBUIILYBaTH

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.,rs 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:

Fyrg <L5F,0t/7y,. (3.2)

[MPUMITKA. 3’enHaHHA €IIEMEHTIB BHAITYCK OIHUM
PS/IOM 3aKJICTIOK HE JIOMYCKAETHCSL.

(11) Tlpm 3’eqHAHHI ENEMEHTIB BHAIYCK
oIHUM OonToM a0 OJHUM pAIOM OONTIB
kmacy wminHocti 8.8  abo  10.9 cmin
BUKOPHCTOBYBATH 3arapToBaHi MIaiiou.

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.



(12) TIpu  BukopucranHi  OONTIB  4M
3aKJICTIOK, IO TEPEeNaroTh 3yCHIUIA 3pi3y 4H
3MUHAHHS 4Yepe3 MPOKIAJKH  3arajibHOIO
TOBIIMHOO tp, Outbmioro HiX 1/3 HOMI-
HaJibHOTO jiamerpa d, auB. pUCYHOK 3.4,
PO3paxyHKOBE 3HAUCHHS HECY4Oi 3aTHOCTI Ha
3pi3 Fyrd, oOumciaeHe 3a tabmureio 3.4, ciin
MTOMHOKUTH Ha 3HIDKYBAJILHUHA KOe(IIieHT [Bp,
BH3HaYEHUH 32 POpMyII0I0:

ad

Py 8d +3t,
(13) V 3’emHaHHAX i3 JBOMa IUION[HHAMHU
3pi3y, 3a HAasBHOCTI MPOKIAZOK Ha 000X
CTOpPOHAX CTUKY, 3Ha4eHHS fp ciijg mpuiiMatn
TaKuM, 10 JOPIBHIOE TOBIIHMHI OLIBII TOBCTOL
MIPOKJIAJIKH.

(14) 3akmenkoBi 3’€AHaHHS CIiJ  po3pa-
XOBYBaTH Ha TMepefady 3YyCHib 3CyBY. Y
BHITAJIKy PO3TATHCHHS PO3PAXyHKOBE 3HA-
YeHHSI PO3TATYBAIBHOTO 3ycWuls Fied He
MMOBUHHO  TICPEBHIIYBATH  PO3PAXyHKOBOTO
3HAYEHHS HECY4oi 37aTHOCTI Ha po3Tir Fird,
HaBeJIeHOTo y Tabmuili 3.4.

(15) JMns crami mapku S 235 3HaueHHs fur
TiCTIsl KJIEMaHHS MOKe OyTH TPHUIHSATE TaKHM,
mo nopisaioe 400 H/mm?2.

(16) ToBmmHa  makera  JKCTIB,  MIO
CTATYIOTBCSl 3aKJIEKaMH, $K TPaBUJIO, HE
NMOBUHHA TiepeBuiyBatd 4,50 npu kiemaHHi
MOJIOTKOM Ta 6,5d Ipu KJIeMIaHHi IPECOM.

(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:

mpu (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 Fgq
given in Table 3.4.

(15) For grade S 235 steel the «as driveny
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.

Pucynok 3.2 Po3minienns pizs60Boi yacTuHu 60J1TiB

Figure 3.2
'gu for fit bolts

Threaded portion of the shank in the bearing length



Pucynoxk 3.3 3’exHanHsI BHAILYCK OXHUM PSAIOM OOJITIB
Figure 3.3 Single lap joint with one row of bolts
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Pucynok 3.4 3’eaHaHHsI 3 MPOKJIaIKAMH
Figure 3.4 Fasteners through packings

Tadonuus 3.4 Hecy4a 3aaTHiCTh OAMHOYHUX KPiNWJIBHUX J€TaJIel, 0 MiIal0ThCs 3pi3y Ta/abo po3Tsary
Table 3.4 Design resistance for individual fasteners subjected to shear and/or tension

BU/JI BIIMOBH BOJITH 3AKJIENIKH
FAILURE BOLTS RIVETS
MODE

HECYYA

3JATHICTD Fora = % A Fore = 0.67,A

HA 3PI3 Tm2 Tm2

OJIHIET -  SKIMO NJOHMHA  3PI3Y

IJIOIMHA INPOXOJUTh YEPE3 HAPI3HY

3PI3Y YACTHHY BOJITA (4 - ILIOIIA

SHEAR PO3TSITHEHOI YACTHHU 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):

- JUIA BOJITIB
MIIIHOCTI 4.6,5.6 TA 8.8
— FOR CLASSES 4.6, 5.6 AND 8.8

KJIACIB

- JJIsL BOJITIB KJIACIB
MIIIHOCTI 4.8, 5.8,6.8110.8

— FOR CLASSES 4.8, 5.8, 6.8 AND
10.9




- KO IJIOINHA 3PI3Y
nPOXOUTh YEPE3 YACTHUHY
BOJITA BE3 HAPI3KH (A-
NONEPEYHUI TIEPEPI3 BOJITA

BPYTTO)
- WHERE THE SHEAR PLANE
PASSES THROUGH THE

UNTHREADED PORTION OF THE
BOLT (A IS THE GROSS CROSS
SECTION OF THE BOLT)




MMPOAOBKEHHS TABJIMII 3.4
CONTINED TABLE 3.4

BHJ BIIMOBH BOJITH 3AKJIENIKH
FAILURE BOLTS RIVETS
MODE
HECYYA Ko, fdt
3JATHICTD Fory = ———,
HA M2

3MUHAHHSY?
3)
BEARING

RESISTANCE
2.,3)

N f
JIE oz —- HAUMEHIIE 3 ap f—“b TA 1,0;

u

f
WHERE as IS THE SMALLEST OF ap f—”b OR 1,0;
u
Y HATIPSAIMKY NEPEJIAYI HABAHTAKEHHS:
IN THE DIRECTION OF LOAD TRANSFER:

- VISl KPAUHIX BOJTIB _ & 4
- FORENDBOLTS d 3d, '

- IS CEPEJIHIX

BOJITIB o P 1
— FOR INNER BOLTS: ¢ 34 4

INEPHEH/IUKYJAPHO 10 HAIIPAMKY IIEPEJJAYI HABAHTAYKEHHS:

PERPENDICULAR TO THE DIRECTION OF LOAD TRANSFER:

. . e
— 1151 KPAHIX BOJITIB K, - HAWUMEHIIIE 3 2, 8O|—2 ~-17 TA2,5;

0

e
— FOR EDGE BOLTS K, IS THE SMALLEST OF 2,8—2 1,7 OR 2,5

0

P,

— J1JISI CEPEJTHIX BOJITIB K, - HAMUMEHIIIE 3 1,4 q -1,7 TA

0

P

2,5

— FOR INNER BOLTS K; IS THE SMALLEST OF 1, 4d—2 ~1,7 OR25

0

HECYYA
3JIATHICTh
HA PO3TST 2
TENSION
RESISTANCE 2

k, f
Ft,Rd — 2 ubA% ’
M2
JIE K2 = 0,63 — JIJI51 BOJITA 3 IIOTAMHOIO I'OJIOBKOIO;
WHERE K; = 0,63 FOR COUNTERSUNK BOLT,
K2=0,9 - Y IHIIUX BUITAIKAX

OTHERWISE K2 =0,9.

0’6 furA)

Ft,Rd =

Ym2

HECYYA
3JATHICTD
HA
IMPOJJABJIIOBA
HHS
PUNCHING
SHEAR
RESISTANCE

B, rg = 0,6md,t f, /7,

IHEPEBIPKA
HE NOTPIGHA
NO CHECK
NEEDED




CIIUVIbHA JOIA

3PI3Y
PO3TATY
COMBINED
SHEAR AND
TENSION

TA




3AKIHYEHHSA TABJIMII 3.4
END TABLE 3.4

Y HECYUYA 3JATHICTb HA 3SMUHAHHS Fsro BOJITIB CKJIAJIAE:

— JIJIS1 OTBOPIB I3 BEJIMKUM 3A30POM - 0,8 HECYUYOI 3JATHOCTI BOJITIB HA 3SMUHAHHSI,
BCTAHOBJIEHUX Y HOPMAJIbHI OTBOPH;

— JJI1 OBAJIBHUX OTBOPIB INPU NEPEJAYI HABAHTAKEHHSI NEPHEHJIUKYJISIPHO 10
MO3I0BKHBOI OCI OTBOPY - 0,6 HECYYOi 3JATHOCTI BOJITIB HA 3MHWHAHHSI,
BCTAHOBJIEHUX Y HOPMAJILHI KPYTJII OTBOPH.

) THE BEARING RESISTANCE Fgro 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 JIJIS1 BOJITIB 3 IOTAMHOIO I'OJIOBKOIO:

— HECYYA 3JIATHICTHh HA 3MUHAHHSI Fgro BUBHAYAETBHCS 3 YMOBH PIBHOCTI TOBILIMHA
EJIEMEHTA T TOBIIHMHI EJIEMEHTA, IO IPUEJHYETHCS, MIHYC INOJIOBUHA TI'IMBUHU
3EHKEPYBAHHSI;

- IPA BHU3HAYEHHI HECYYOI 3JATHOCTI HA PO3TAI Frro KYT TA TJIMBUHA
3EHKEPYBAHHS ITIOBUHHI BIJIOBIJATH CTAHJIAPTAM, HA SIKI IIOCUJIAETHCSI I'PYIIA 4
(IMB. 1.2.4). Y I[HIIOMY BHUIAJKY HECYYA 3JATHICTb HA PO3TAI Frro IOBUHHA BYTH
MIJIIBPAHA BIAIIOBIJHUM YAHOM.

2 FOR COUNTERSUNK BOLT:

— THE BEARING RESISTANCE Fsro 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 Frrp THE ANGLE AND DEPTH OF
COUNTERSINKING SHOULD CONFORM WITH 1.2.4 REFERENCE STANDARDS: GROUP 4,
OTHERWISE THE TENSION RESISTANCE Frro SHOULD BE ADJUSTED ACCORDINGLY.

9 KO HABAHTAKEHHSI HA BOJIT HE € ITAPAJIEJIBHUM KPAIO EJIEMEHTA, TO HECYYA
3JIATHICTb HA 3MHMHAHHSI MOJXE IEPEBIPITUCh OKPEMO /IJII KOMIIOHEHTIB
HABAHTAKEHHSI HA BOJT MHAPAJIEJIbHUX TA MNEPNEHAUKYJSIPHUX IO KPAIO
EJEMEHTA.

¥ 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’ekuiiini 60aTH 3.6.2 Injection bolts

3.6.2.1 3acanvni nonoorcenns

(1)  Ix’exuiiini Oontu (auMB. pUCYHOK 3.5)
MOKYTh 3aCTOCOBYBATHCS SIK allbTCpHATHBA
3BHYAiHMM Oo0JiTaM Ta 3aKienkam y 3’€l-
HaHHgx TumiB A, B ta C BigmosigHo mo 3.4.

(2)  [HerambHa iHdopmaris 11010
BUTOTOBJICHHSI Ta BCTAHOBJICHHS 1H €KIIMHUX
0ONTIB HaBeleHa y CTaHAapTaxX, Ha SKi €
nocunanss y rpyni 7 (nuB. 1.2.7).

3.6.2.2 Po3paxynkoea Hecyua 30amuicmop

(1) Merox po3paxyHKy, HaBeICHHH Yy
3.6.2.2(2) — 3.6.2.2(6), cmig 3acTOCOBYBaTH
JUIA 3’ €HaHb 3 1H €KIIHHUME O0NTaMu Kiacy
minHocTi 8.8 abo 10.9. boaru mnoBuHHI
BIIMOBIIaTH BHMOTaM CTaHAApTIB, 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

(1)  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



nocwiaetbess rpyna 4 (mus. 1.2.4), a npu

BUKOPUCTaHHI  MOMEPEIHBO  HAMPYKECHUX
0oxaTiB quB. 3.6.2.2(3).
2 PospaxynkoBe 3ycwmisi  3pBy Y

IpaHUYHOMY CTaHI 32 HECYUOIO 3/IaTHICTIO JUIst
Oyap-sikoro OoJyita y 3’€qHaHHI Ty A HE
MOBHHHO TEPEBUIIYBATH MEHIIY 3 HACTYITHHX
BEIIMYHMH: PO3PAXYHKOBOI HECY4Oi 37aTHOCTI
Ha 3pi3 Ooxnra 3a 3.6 Ta 3.7; po3paxyHKOBOL
HECy4oTl 3JaTHOCTI Ha 3MUHAHHS 1H €KIIHHOTO
ckiamy 3a 3.6.2.2(5).

(3) VY 3’ennannsax tuny B ta C, mis sxux
BianoBiAHO 70 3.1.2(1) ciix BUKOpUCTOBYBATH
TPy  TONEPEHbO HANpyXeHUX OONTIB,
MIOBUHHI  BCTAHOBJIIOBAaTHCS  IONEPETHBO
HampyXeHl1 1H €KL1iHI 00aTH.

(4)  PospaxyHkoBe 3ycuyuIs 3pizy Oonta y
IPaHUYHOMY CTaHl 3a eKCIUTyaTalifiHOoIO
NpUAATHICTIO y 3’eqHaHHl Tumy B Ta
pO3paxyHKOBE 3ycWJulsl 3pi3y Oosra y
IPaHUYHOMY CTaHI 3a HECYydJOl0 3JIaTHICTIO Y
3’e¢nHanHl Tuny C He MOBUHHI NEPEBUIITYBATH
pO3paxyHKOBY  HeCcydyy  3JaTHICTb  Ha
MPOKOB3YBaHHs  BiaAmoBinHO 10 3.9 'y
BIIMOBIIHOMY TPAaHWUYHOMY CTaHi, a TaKOX
PO3paxyHKOBY HECYYy 3/IaTHICTh 1H €KI[IHHOTO
CKJIaJy Ha 3MUHaAHHS BimnosigHo 10 3.6.2.2(5)
y BIAMOBIZHOMY TpaHUYHOMY cTaHi. Kpim
TOTO, PO3paxyHKOBE 3yCHJIIS 3pidy Oonra y
IPaHUYHOMY CTaH1 32 HECYy4OlO 3/aTHICTIO Y
3’enHaHHsAX Tuny B T1a C HEe MOBUHHO
MEepPEeBUIYBaTH  PO3PAXyHKOBOI  Hecydoi
3maTHOCTI Oonta Ha 3pi3 3a 3.6 Ta
PO3paxyHKOBOi Hecy4yoi 3AaTHOCTI OoiTa Ha
3MuHaHHA 3a 3.6 Ta 3.7.

(5)  PospaxyHkoBe  3HAU€HHS  HECy4oi
3IaTHOCTI 1H €KUIMHOTO CKJIaay Ha 3MHHAHHSA
FbRdresin MOXXHAa BU3HAYUTH 33 HACTYITHOIO
dbopmynoro:

ktksdtb,resianb,resin

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,  Fpraresn, May be  determined
according to the following equation:

b,Rd,resin

e FbRdresin — MIIIHICTD 1H’ €KIIifiHOTO 00JITa Ha
3MUHAHHSA,

B — xoedilieHT, 10 3a7eKUTh BiJ BiIHOIICHHS
TOBIIWH IUIACTUH, WIO 3 €JIHYIOTHCS, [UB.
tabmwuio 3.5 Ta pucyHok 3.5;

, (3.4)

where: Foradresin 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



foresin — MIIHICT iH’€KLIMHOIO CKIagy Ha
3MHWHAHHA, 11(0] BHU3HAYAECTHCA 3a

CTaHJapTaMH, Ha SKI TOCHJIAEThCS Tpyma 7
(muB. 1.2.7);

th resin pO3paxyHKOBa  TOBIIMHA  IIPH
3MUHAHHI 1H €KI[IHHOTO CKJIaay, HaBelcHa Y
tabmmi 3.5;

ki — MPUIMAETBCS TaKKUM, 110 JIopiBHIOE 1,0
y TPaHWYHOMY CTaHI 3a CKCIUIyaTaliifHOO
npuaatHictTio  (moBroctpokoBorw) Ta 1,2 'y
IPaHUYHOMY CTaHI 3a HECYUOI0 3aTHICTIO;

Ks — TIPUIMAETHCS TaKUM, IO JOPIBHIOE
1,0 mns oTBOPIB 3 HOPMAIBLHUM 3a30pOM 200
(1,0-0,1'm) my1st OTBOPIB 3 BEMKUM 3a30POM;

m — pi3HULA, MM, MDK JlaMeTpoM
HOPMAaJILHOTO OTBOPY Ta OTBOPY 3 BEIMKUM
3a30poM. Y pa3i KOPOTKHUX OBAJIBHHUX OTBOPIB,
BIAIIOBIAHO bie) CTaHJApTIB, Ha Kl
nocuiaerbes rpyna 7 (aus. 1.2.7), 3Ha4eHHS M
MpUIIMaeTbCsA TaKuM, 110 JOPIBHIOE MOJIOBUHI
PI3HUII, MM, MDK JTOBXHHOI Ta HIUPHHOIO
OTBODY.

LLTL)

92

'{

|
|
n=-l
|
I
I

foresin 1S the bearing strength of the resin to be

determined according to the 1.2.7 Reference
Standards: Group 7.

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

k; iIs 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).

Bi
1,33 |
10 :’;'7
o | oy | o
| -
10 20  t/t,

Pucynok 3.5 Koediuienr f sik pyHKIis BiTHOUMIEHHS] TOBUIMH 3’ €{HAHUX IJIACTHH
Figure 3.5 Factor B as a function of the thickness ratio of the connected plates

Ta6uuust 3.5 3nauenns B 1a toresin
Table 3.5 Values of B and t, ein

t1/t2 B th resin
22,0 1,0 2t,<1,5d
1,0 <ti/t2< 2,0 1,66-0,33(t1/ t2) t1=1,5d
<1,0 1,33 t1=1,5d
(6) Tlpm pospaxyHKy HeCy4oi 3aTHOCTI (6) When calculating the  bearing
0oiTa Ha 3MHHAHHS, JOBXXHMHA 3aTHCHEHOI resistance of a bolt with a clamping length
YacTMHH  AKOTO  mepeBuinye  3d,  mis exceeding 3d, a value of not more than 3d
BHU3HAYCHHS PO3paxyHKOBO1 TOBIIMHU should be taken to determine the effective

1H’€KIIHOTO CKIIaay MU 3MUHAHHI th resin CITLIT
npuiimMatd 3HaueHHs He Outbmie 3d  (awmB.

bearing thickness ty i, (see Figure 3.6).



pUCyHOK 3.6).

1.5d

1.5 d

Pucynok 3.6 I'paHuuHa po3paxyHKOBa JOBKWHA JOBIHX iH’€KIiiHNX 00JITIB

Figure

3.7 TI'PYIIA KPINWJIBHUX
JETAJIEN

(1)  PospaxyHkoBa Hecy4a 31aTHICTh TPYITH
KpIMUJIBHUX JAeTalled MOXe OyTH NpHifHsATa
PIBHOIO CyMi  pO3paxyHKOBUX  HECYUYHX
3IaTHOCTEH OKPEMUX KPIMWIBHUX JeTajei Ha
3MuHaHHS Fprd 32 yMOBH, IO pO3paxyHKOBa
Hecyda 37aTHICTh KOXKHOI KpIMHJIBHOI JeTai
Ha 3pi3 Fyre Oimpme abo  mopiBHIOE
pO3paxyHKOBIM  HeCydid  3JaTHOCTI  Ha
3MuHaHHS Fpprd. Y TpOTHIC)KHOMY BHIIAAKY
pPO3paxyHKOBY HECY4y 3IaTHICTh TpYIH
KpIMWJIBHUX ACTaleld CJiJ IpUiMaTH PIBHOIO
HalMEHIINA Hecydi 37aTHOCTi Oyab-sSKoi
OJHI€T KpIMUIBHOI JAeTali, TOMHOXKEHOI Ha
KUIBKICTH JeTajeil.

3.8 JOBII 3 €IHAHHS

@ SIkmo  BigctaHb Lj MDK 1eHTpamu
KpalHIX KpIMWJIbHHUX JAETaliel, BHUMIpSHA B
HaNpsMKY Tepenadi 3yCHuis (IUB. PUCYHOK
3.7), Oumemma 15d, TO 3HaAYeHHsS HeCydyol
3IaTHOCT1 YCIX KpIMWJIBHUX JAeTajlel Ha 3pi3
Fvrd CliT TOMHOXUTH Ha 3HWXKYBaJIbHUHN
Koe(ilieHT Pif, BUBHAYCHHH 32 POPMYIOIO:

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,py of the
individual fasteners provided that the design
shear resistance F,ry 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 Byr, given by:

(3.5)



ane (but) B, <1 Ta B, >0,75.

2 BkaziBka 3.8(1) He 3acTOCOBYETBHCH,
AKIIO MAa€ Miclle PIBHOMIpHE PO3MOIUICHHS
nepenavyi  3yCWIIS  B3JOBX  JOBXKHHU
3’€JHaHHS, HAIPUKIIAJ, IPU TIepeiadi 3yCHUILIs
3CYBY MK CTiHKOIO Ta HOJIUIICIO ITOTIEPEIHOTO

nepepisy.

(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

39 @®PUKIIMHI 3 €IHAHHSA HA
BOJITAX KJIACIB MIITHOCTI 8.8 TA 10.9

3.9.1 Po3paxyHkoBa Hecy4a 3JaTHICTh Ha
3CyB MOBEPXOHb TepTHa (PO3paxXyHKOBHIA
onip KOB3aHHIO)

(1)  PospaxyHkoBy Hecydy 3JaTHICTh Ha
MPOKOB3YBAaHHS  MOMEPEAHBO  HAMPYKCHUX
OoisTiB kiaciB mimHocti 8.8 Ta 10.9 cimin
BU3HAYATH 33 POPMYIIOIO:

k.nu
— O
l:s,Rd - Fp,C !
Tms
ne ks — mpuiimaeTscst 3a Tabauiero 3.6;
n — KUIBKICTh TTOBEPXOHb TEPTS;
u — Koe(ilieHT TepTs, 1[0 BU3HAYAETHCS

NEBHUMH BUTIPOOYBAHHSMHU TOBEPXOHb TEPTS
y BIAMOBIIHOCTI 31 CTaHAapTaMH, Ha SKi
nocwiawTtbesd, rpynu 7 (auB. 1.2.7), abo 3a
OTIOMOror0 Tabymmi 3.7.

(2) Hna GontiB kiaciB MmimHocTi 8.8 Ta
10.9, mo BiAMOBigAaOTH CTaHIApTaM, Ha SKi
nocunaerscs rpyna 4 (nuB. 1.2.4), 3 HaTATOM,
10 KOHTPOJIOETHCS, Yy BIAMNOBITHOCTI 31
CTaHJapTaMM, Ha sIKi MOCHUJIA€ThCA rpyma [
(muB. 1.2.7), 3ycmins TONEPEIHbOTO HATATY
Fpc y dopmymni (3.6) cnig mpuiimMaTH Takuwm,
10 TOPIBHIOE!

3.7 JoBri 3’¢qHaHHsA
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

i 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 88 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:



Foc =071, A (3.7)

Taoauusa 3.6 3navyenus Ks
Table 3.6 Values of Kk

Ornuc
Description

ks

BonTH, BcTaHOBIIEHI Y HOpMaJIbHI OTBOPH
Bolts in normal holes.

1,0

load transfer.

BOJ'ITI/I, BCTaHOBJIEH] B OTBOpPH 3 BCJIMKHUM 3a30pOM abo y KOpOTKi OBaJIbHI OTBOpH IIpU nepez[aqi
HaBaHTa)KEHHS TIEPIICHANKYIISIPHO 10 MTO3/I0BXHBOI 0Ci OTBOPY.
Bolts in either oversized holes or short slotted holes with the axis of the slot perpendicular to the direction of

0,85

[TO3I0BKHBOI OCi OTBODPY.

BOJ'ITI/I, BCTaHOBJIEHI y I[OBl"i OBaJILHI OTBOpH IIpHU nepeaaqi HaBaHTAXXCHHA NEPICHAUKYIIAPHO 1O

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

0,7

OTBODY.

BonTr, BcTaHOBIIEHI Y KOPOTKI OBaJIbHI OTBOPH NPH Tepeiadi HaBaHTa)XKEHHsI apaJielbHO MO3JOBXKHIH 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 AOBTi OBaJIbHI OTBOPH MPH Mepe/iadi HaBaHTaKEHHsI MapaiebHO TTO3I0BXKHIH oci

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

0,63

Taonuusa 3.7 3HaueHHs1 koedinieHTa TepTH 115 OONTIB i3 MoNepeAHiM HATATOM

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

Kitac moBepxoHb TepTs (IUB. CTAHAAPTH, HA SKi MOCWIA€Thes Tpyna 7 (quB. 1.2.7) Koediuient Teprs p
Class of friction surfaces (see 1.2.7 Reference Standard: Group 7) Slip factor p
A 0,5
B 0,4
C 0,3
D 0,2

(muB. 1.2.7).

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

Standards: Group 7.

[MTPUMITKA 1. Bumoru o BunpoOyBaHb HaBe/IEHI y CTaHAapTaX, Ha sIKi mocuiaeTsest rpyna 7 (aus. 1.2.7).
NOTE 1: The requirements for testing and inspection are given in 1.2.7 Reference Standards: Group 7.
[TPUMITKA 2. Knacudikaitis 00poOku Oy/ib-sKHUX IHIIUX TIOBEPXOHb MOBUHHA OYTH 3aCHOBaHA Ha pe3yJibTaTax
BUIPOOYBaHb 3pa3KiB MOBEPXOHB 32 MPOLIEAYPOIO, BUKIAJACHOIO Y CTAHAAPTAX, Ha SIKi TIOCHIAETHCS rpyma 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

[TPUMITKA 3. Bu3zHnaueHHs KJIaciB OBEPXOHb TEPTS HABE/IEHI Y CTaHAAPTaX, HA SIKI MIOCUIIAETHCS Tpyma 7
NOTE 3: The definitions of the class of friction surface are given in 1.2.7 Reference

[TPUMITKA 4. O6pobnena (papOoBana IOBEpXHs 3 IUTMHOM Yacy MOXKE BTPATUTH NONEPEAHI N HATSAT.
NOTE 4: With painted surface treatments a loss of pre-load may occur over time.

3.9.2 CymicHa gist po3Tary Ta 3cyBy

(1)  Skmo ¢pukiiiiHe 3’€IHAHHS, OKpPIM
3cyBHOTO 3ycrilIs Fyed a060 Fyedser, sike MOke
BUKITUKATH TIPOKOB3YBaHHS, CIPUHMAE TaKOX
postsaryBanbHe 3ycuiuis Fied a60 Fiedser, TO
pPO3paxyHKOBY  HeCydy  3IaTHICTh  Ha
MPOKOB3yBaHHS OJHOTO 00JITa BHU3HAYAKOTH
HACTYITHUM YHHOM:

— nns 3’enHaHb TUNy B

3.9.2 Combined tension and shear

(1) If a slip-resistant connection is
subjected to an applied tensile force, Fgq4or

Fiedser» N addition to the shear force, F, g4 or
Fuedsers tending to produce slip, the design

slip resistance per bolt should be taken as
follows:

— for a category B connection:



k- (F, c —0,8F

F -

s,Rd,serv
— nns 3’enHanb Ty C

F

_ ksn“ : (Fp,C - O'8Ft,Ed)

t,Ed,serv) ’ (3.83,)

— for a category C connection:

s,Rd

(2) Sxmo y 3’emaHaHHI, IO CHOpHIIMAE
3TUHAJIBHUA MOMEHT, KOHTaKTHE 3YCHIUIA Yy
CTHCHCHIM 30HI 3pIBHOBaXye MPHUKIAJICHE
pO3TSATyBalbHE 3YCHJUIA, TO 3MEHIIEHHS
HECy4oi 3JaTHOCTI Ha TIPOKOB3YBaHHA HE
notpibHe.

3.9.3 KomoOinoBaHi 3’eqHaHHA

(1) sx BumsTok y 2.4(3) momepeaHbO
HampyXeHl OonTH kKiaciB MinHOCTI 8.8 Ta
109, pospaxoBaHi sK  QPUKIIAHI Y
IPaHUYHOMY CTaHl 3a HECY4YOIO 3/IaTHICTIO
(tun C, quB. 3.4), MOXKHA PO3IJISAIATH TAKHMH,
[0 MPAaIOI0Th CYMICHO 31 3BapHUMHM ILBaMU
3a YyMOBHM OCTAaTOYHOTO 3aTsATryBaHHS OOJITIB
TTICTISl 3aBEPIICHHSI 3BAPIOBATBHUX POOIT.

3.10 BUCHOBKH H1IOAO OTBOPIB
JJIA KPIINTMJIBHUX JETAJIEU

3.10.1 3araabHi moJjioKeHHd

(1) BucHOBKM  mOJ0  OTBOpIB  TMpH
pO3paxyHKy e€JIeMEeHTa KOHCTPYKIT  CIIiJ
pobuTtn y BignoBigHocti 3 EN 1993-1-1.

3.10.2 Po3paxyHok By3/1a Ha pO3pHUB

(1) Pos3puB By3m1a BHHHKAE BHACTIIOK
3CyBYy psay abo Tpynu OOJTIB  Y3/I0BXK
MOBEPXHI 3CYBY TPYIH OTBOpIB, IO CYIPO-
BODKYETbCS PO3PUBOM  Bim il po3TATY-
BabHUX 3yCUJIb Y3JOBXK JIiHIT OOJTOBUX
OTBOpPIB Ha MOBEPXHI PO3TATY IPyHnu OONTIB.
Po3puB By3iia oka3aHo Ha puCyHKY 3.8.

(2) Tlpu mepemaui 3CyBHOTO 3yCHIUIS Ha
CUMETPUYHY rpymny 001TIB 0e3
SKCIICHTPHCUTETY  PO3paxyHKOBa  Hecyda
3[0aTHICT TpH  po3puBl  By3Na  Vegirg
BU3HAYA€THCS 32 (POPMYIIOI0:

(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

(1) 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
concentric loading the design block tearing
resistance, Ve rg IS given by:

Vett 1ra = fuPe Yo + (1/\/5)' fy Ay Yo (3.9)

ne Ant — TJIomIa mepepizy HeTTO PO3TATHEHOI
30HU;

where: A, is net area subjected to tension;



Any  — Twioma mepepidy HETTO 30HH, IO
3CYBAETHCSI.

3) [Ipun mepenadi 3CYBHOTO 3YCHJUISI Ha
rpynnty  OoiTiB i3 €KCLUEHTPUCHTETOM
pO3paxyHKOBa Hecyda 3AaTHICTh MPHU PO3PHUBI
BY314, Vst 2 gy BU3HAYAETHCS 32 HOPMYIIOLO:

Anv IS net area subjected to shear.

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

Vett 2.rd =0,5f,A /v, +(1/\/§)' fy Ay Yo - (3.10)

3.10.3 OnquHo4YHi KYTHKH, NpPHKpinJeHi
OJHI€I0 TMoJIMIe0, Ta IHII PO3TATHeHI
HeCMMeTPUYHO NMPUKPINJIeHi eJ1eMeHTH

(1) HasBuicTb eKCIICHTPUCUTETY y
3’e¢HaHHAX, nauB. 2.7(1), a TakoX BIUIUB
OTBOpIB Ta BIACTaHI 1O Kpaw €JIEMEHTIB
HEOOXI1ZIHO BpaxoByBaTH IpU BH3HAUEHHI

PO3paxyHKOBHX HECy4IHX 3/1aTHOCTEH
3’€/IHaHb HACTYITHUX €JIEMEHTIB!

- HECUMETPUYHUX;

— CUMETPUYHHUX, ajJi€ HECUMETPUYHO
MPUKPIMIIEHUX (Hanpukian, KYTHKH,

MPUKPIMIIECH] OJTHIEIO TOJIUIEIO).

%JJ

BN

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

(1)  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 — majie 3ycHJLIsA PO3THATY;

2 — BeJINKe 3CYBHe 3yCHJLISI;
3 — MaJie 3cyBHe 3yCHLIS;

4 — BeJIMKe 3yCHJLIISA PO3THATY;

1 —small tension force
2 — large shear force
3 —small shear force
4 —large tension force




Pucynox 3.8 Po3pus By3ina
Figure 3.8 Block tearing

(2)  PosrsarHeHuid OJMHOYHUI KyTHK, IPH-
KPIIJICHWH OJHI€I0 TOJUICI0 OJHUM PSJIOM
00nTIB, TUB. PUCYHOK 3.9, MOXKHA PO3TISAATH
K HABaHTAXCHHH Oe3 EKCIEHTPUCHTETY IO
e(pEeKTUBHOMY Tiepepisy HETTO, IS SIKOTO
HECy4y 3JIaTHICTh CIIiJ] BA3HAYaTH HACTYITHUM
YHHOM:

— TIPH KPIiIUIEHH] OJJHUM 00JITOM

(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

— IpU KPIIUIEHH1 ABOMa OOJITaMu

Nu,Rd

— IpU KPIIUIEHH1 TpbOMa Ta Oulblie 601TaMu

Nu,Rd = '

ne B2 Tta B3 — 3HWKYBalIbHI KOe(Dilli€eHTH, IO
3ajnexarb Bl BEJIUYUHU KPOKY Pi1, JUB.
tabnuuio 3.8. [Ipu npoMDKHUX 3HAUYEHHAX P1
koe(iieHTH [ MOXyTb OyTH OTpUMaHI1
JHIAHOIO IHTEPIOJISIIETO;

Anet  — mroma Kytuka HeTTo. [Ipu kpireHH1
HEPIBHOTIOJIMYHOTO KYTHKa MEHIIOK MOJH-
1110 3HAYCHHS Anet CITiI IPUHMATH TaKUM, 110
JIOPIBHIOE TIIOIII TMEpepizy HETTO €KBIBAJICHT-
HOTO PIBHOTIOJIMYHOTO KYyTHKa 3 TMOJIUIICIO,
PIBHOIO MEHIIIN IOJUIl HEPIBHOMOJIUYHOTO
KYTHKA.

_I%

8, B,

& 4 1

_2,0-(e,—0,5d,) 1, .

— B2A1et fu

(3.11)
Ym2
with 2 bolts:

; (3.12)
Ym2
with 3 or more bolts:

B3Awet fu (313)
Tme2
where: B2 and [s are reduction factors

dependent on the pitch p; as given in Table
3.8. For intermediate values of p; the value
of B may Dbe determined by linear
interpolation;

A, is 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.
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Pucynok 3.9 OnuHOYHI KyTHKH, [0 NPUKPIIIIIOTHCS OTHIEI0 MOITUIIEI0
Figure 3.9 Angles connected by one leg

Tab6auus 3.8 3umkysanbui koedimicuru B2 Ta B3
Table 3.8 Reduction factors g, and s



Kpok p1 <25do >5,0do
B2, mpu aBOX OoNTAX 0,4 0,7
B3, mpu TppOX Ta OisbIIe OoNTax 0,5 0,7

3.10.4 3’eanyBajibHi KYTHKH

(1)  3’ennyBanbHUil KYTHK, NOKa3aHUi Ha
pucynky  3.10, OpHKpILIIOE  KYTHKOBI
eleMeHTH 110 iX (pacoHok abo iHIIOI OMOPHOT
yactuHH. Bin moBuHEH OyTH po3paxoBaHHil Ha
3ycuyuis, o y 1,2 paza nepeBuIlye 3yCHILIS Y
BUCTYITHIH MOJMII KyTUKOBOTO €JIEMEHTA.

(2)  KpinuwibHi netani, M0 NPUKPIILIIOIOTH
3’€IHYBaJIbHUI KYTUK 10 BHCTYITHOI MOJIMIII
KYTHKOBOIO €JIEMEHTa, CIIiJ] pO3PaxOBYBaTH
Ha 3ycwur, mo y 1,4 pasa mnepesumye
3yCWIIIS Y BHCTYMIHIM MOJNMII KYTHKOBOIO
€JIEMEHTA.

(3) 3’emnyBanbHiI KyTHKH, IO TMPHUKPIM-
JIOIOTh  mBesnep abo IHmMUKA  TOMIOHUHN
€JIEMEHT, CJIIJl PO3PaxOBYBaTH Ha 3yCHJUIS, 1110
y 1,4 pa3a mnepeBuilye 3yCUIUIS Yy MOJHISAX
LIBEJepa, /10 SIKUX BOHU MPUKPITUIIOIOTHCS.

(4)  KpinuibHi getanti, M0 NPUKPILIIOIOTH
3’€qHYyBAIBHUN KYTHK JO IIBelepa abo
IHIIIOTO Mo A10HOTO eJIEeMEHTa, cIting
po3paxoByBaTu Ha 3ycwiuis, mo y 1,2 pasza
MEepeBUIIY€E 3yCUIUIA Y TOJIMILI HIBenepa, sSKa
KpIITUTHCS.

(5) IIpm  kpimreHHi  3’€IHYBaJIbHOIO
KyTuka 10 (acoHku abo iHIIOT OMOPHOI
YaCTUHM CIiJ rependadaTd HE MEHIIE JBOX
OO0JTIB UM 3aKIICTIOK.

(6)  KpimneHHs 3’€IHyBaIbHOIO KyTHKA JI0
(daconkn abo 1HIIOI OMOPHOI YaCTHHH
MOBHHHO OOMEXYBAaTUCS KPAEM CIIEMEHTA, 110
kpinutbes.  KpimieHHs — 3’€IHYBaJIbHOTO
KyTHKa JI0 €JEeMEHTa Ma€ MpPOCTATaTUCS Bi
Kparo eJIEMEHTa [0 TOYKH 3a MEKaMH
Oe3rmocepe/IHOr0o  HOro  KpilUIeHHS 10
(haconku a0 iHIIIOT OTIOPHOT YaCTUHH.

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 Ilug
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’eqnyBanbHi KyTHKH
Figure 3.10 Lug angles

3.11 3YCUJUIA BIAPUBY

(2 KpinwibHi fgerami, 1m0 CHOPHIMAIOTH
PO3TAryBajbHE 3YCHILIS, CIiJ MEPEBIPATH Ha
JI0 JOJIAaTKOBOTO 3YCWIIS BIIPHBY, SKIIO
BOHO MOYC BUHHUKHYTH.

[MPUMITKA. TlpaBuna po3paxyHKy, HaBeneHi y 6.2.4,
y HesBHiH (opMi BpaxoBYIOTh 3yCHIIIS BIJIPHBY.

3.12 PO3NOAIVIEHHA 3YCHWJIb MIXK
KPIIINJIBHUMH JAETAJISLIMHA Yy
I'PAHUYHOMY CTAHI

(1) VY 3’ennanHi, 110 3a3Ha€ il 3rHHAJb-
HOTO MOMEHTY, PO3MOAUICHHS BHYTPIIIHIX
3yCHJIb MDK KPIMUJIBHUMH JETAISIMH MOXE
Oyt  miHiHUM  (TOOTO  MpOMOPLIHUM
BIICTaHI  BiA  IIEHTpa TMOBOPOTY) abo
IJIACTUYHUM (TOOTO JTOTYCKA€ThCs OYyIb-sKe
3pIBHOB)XEHE PO3MOJUICHHS 3a YMOBH, IO
HECydl 3/IaTHOCTI CKJIQJIOBHX €JIEMEHTIB
3’€IHAHHS HE TIEPEBUIIEHI, a 1X IJIACTUYHICTh
€ JIOCTaTHBOIO).

(2) Ilpyxue  miHiliHE  pPO3MOILICHHS
BHYTPIIIHIX 3yCWJIb CJiJi 3aCTOCOBYBaTH Y
HACTYITHHX BHITJIKaX:

— TpU BUKOPHUCTaHHI OOJNTIB I CTBOPEHHS
dbpukiiitHoro 3’emHanHs Uy C;

— y 3pIBHUX 3’€IHAHHSAX, SIKIIO PO3PaxyHKOBa
Hecyda 37aTHICTh KpIMWJIBHOI JeTajiai Ha 3pi3
Fvrd  MEHIIE  pO3paxyHKOBOI  HECydoi
3JaTHOCTI Ha 3MUHAaHHA Fp Ry,

— SKmO 3’€qHAaHHSA 3a3Ha€ il  yAapHOTo,
BiOpariiHoro ab0o 3HAKO3MIHHOTO (Kpim
BITPOBOT'0) HAaBAaHTAXKCHHS.

(3)  Tpwm nail Ha 3’€qHAHHS TUTBKH 3yCHILIS
3cyBy 0€3 EKCIIGHTPUCHUTETY PO3IOAUICHHS
3YCHJUI MDK KpIMWJIBHUMHU JIETAISIMH MOYHA
BBAKaTH PIBHOMIPHMM 3a YMOBH, IO BCi
KpINWJIBbHI JeTalli MaloTh OJJUH pO3Mip Ta OJIUH
KJ1ac MIIHOCTI.

3.13 3’€IHAHHS HA HITU®PTAX
3.13.1 3araapHi M0JI0KEeHHHA

(1)  Sxmo icHye pU3WK 3MINICHHS MITUQTIB

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 wused for the
following:

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

-in shear connections where the design shear
resistance F,gq 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

Q) Wherever there is a risk of pins



y 3’€IHaHHi, TO BOHM TOBUHHI OyTH
3aKpiIIeHi.

(2) Sxmo y 3’emHanHi Ha mTHdTAX HE
MOTPIOHO 3a0e3MeYNTH TOBEPTAaHHS, TO BOHO
MOXXe OyTH pO3paxoBaHO SK OJHOOOITOBE
3’€JHaHHS 32 YMOBH, IIO JIOBXKMHA INTH(TA
MEHIIIe TpbOX Horo aiamerpis, aus. 3.6.1. B
yCiX IHIMMX BHUMAIKax CIiI 3aCTOCOBYBATH
METO/I, HaBeaeHui y 3.13.2.

(3) YV 3’emnanHi eneMeHTIB Ha ImTHPTAX
reOMEeTPHUYHI po3Mipu HEN1JCUJIEHOTO
€JIEMEHTa, 0 MICTUTh OTBIp s WWITU(TA,
MOBUHHI BIJMOBIJaTH BUMOTaM, HaBEJICHUM Y
tabnuui 3.9.

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.

Tadoanus 3.9 Bumoru 10 reoMeTpuaHUX po3MipiB eJieMeHTIB, 110 3aKiHYYIOThCS IITHPTAMHU
Table 3.9 Geometrical requirements for pin ended members

TUIT A: BAJAHA TOBHIMHA T

TYPE A: GIVEN THICKNESS T
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4 Enemenry, 3’e¢mHaHl  IMITUPTAMH,
MOBHHHI OYyTH pO3TallOBaHI TakKUM YHHOM,
mo0 YHMKHYTH EKCIEHTPUCUTETY TpuKia-
JICHHS 3YyCWUIs, 1 TOBHHHI OYTH TaKuX

Feluo g <25t
f, 70

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



po3MipiB, MO0 TepenaTH 3yCWUIS Bil 30HH
eJIeMEHTa 3 OTBOpOM i mTudra 10
eJIEMEHTa, BIJaIeHOTo Bi mTudra.

3.13.2 Po3paxyHok TH(TIB

(1) Bumorm 10 po3paxyHKy CYLUIBHUX
MWIHAPUYHUX MTH(TIB HaBeACHI y Talmmii

3.10.

(2)  MomeHTH, 1110 BUHUKAIOTh Y MITUPTAX,
CIIiI PO3PAaxOBYBATH BUXOASYH 3 TOTO, IO
3’€THaH1 YaCTUHHU YTBOPIOIOTH IPOCTi OMOPH.
VY 3aranpHOMY BUNAAKY CHiJl JOIYCTHTH, IO
peakuii MDK MTHPTOM Ta 3’ €IHAHUMH
YaCTUHaMU PIBHOMIPHO  PO3MNOJUIEHI IO
JOBXHHI KOHTAKTy KOXXHOI YacTUHH, SIK
MOKa3aHo Ha pUCyHKY 3.11.

(3) Skmo mependavyaeTbCs MOKIHMBICTH
3aMiHU ITH(]TA, TO OKPIM YMOB, HaBEJCHUX Y
3.13.1 ta 3.13.2, moBHHHA TakOX BUKOHY-
BATHCSA HACTyIIHa YMOBa Ui HaIlpy>KEHHs
3MHHAHHS KOHTAKTHHUX ITOBEPXOHb:

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:

Opeg S fh,Rd ) (3.14)

Je

Where

EF -d,—d
Gh]Ed 20'591_\/ Ed,ser 0 :

d’t

fh,Rd = 2’5fy /YM 6,ser !

tyrd — miamerp mtudTa;

do — JiaMeTp OTBOPY I ITHT;
Fedser — po3paxyHKOBE 3HAUCHHS 3YyCHIUIS
npu XapaKTepUCTUYHIN KoMOiHaIil

HAaBaHTAXEHb Yy TPAHMYHOMY CTaHi 3a
eKCIUTyaTaI[IifHOIO MPUAATHICTIO.

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

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

Taonuus 3.10 Po3paxynkoBi kpurepii 1151 IITHPTOBUX 3’ €AHAHD

Table 3.10 Design criteria for pin connections

BUJI BIIMOBH
FAILURE MODE

BHUMOI'X 10O PO3PAXYHKY
DESIGN REQUIREMENTS

HECYYA 3JATHICTbh ITU®TA HA 3PI3
SHEAR RESISTANCE OF THE PIN

Fv,Rd = O’6Afup [Vwo2 Fv,Ed

HECYYA 3JATHICTb IIVNIACTUHKHU TA LITUD®TA HA
3MUHAHHS
BEARING RESISTANCE OF THE PLATE AND THE PIN

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




TE K, 3A MOKJIUBOCTI 3BAMIHA HITUD®TA
IF THE PIN IS INTENDED TO BE REPLACEABLE THIS
REQUIREMENT SHOULD ALSO BE SATISFIED.

Fb,Rd,ser = 0’6tdfy /7/M 6,ser 2 l:b,Ed,ser

3AKIHYEHHS TABJIAII 3.10
END TABLE 3.10

BU/JI BIIMOBH
FAILURE MODE

BHUMOI'H 1O PO3PAXYHKY
DESIGN REQUIREMENTS

HECYYA 3JATHICTbh IITU®TA HA 3T'MH
BENDING RESISTANCE OF THE PIN

TE K, 3A MOXKXJINBOCTI 3AMIHA ITU®TA
IF THE PIN IS INTENDED TO BE REPLACEABLE THIS
REQUIREMENT SHOULD ALSO BE SATISFIED.

Mgy =1,5W,, 1:yp/7/|v|o > Mg,

M Rd,ser = 0’8VVeI fyp /7M 6,ser 2 M Ed,ser

2 2

HECYYA 3JIATHICTb LITU®TA HA CYMICHY AIIO 3PI3Y TA M Ed I:v,Ed <1

3ruHy -

COMBINED SHEAR AND BENDING RESISTANCE OF THE PIN M Rd FV’Rd

D — JIAMETP IITUDTA;

Fv — HAMMEHIIE 31 3HAYEHB PO3PAXYHKOBOI MIITHOCTI IITU®TA TA 3’€THAHOI YACTUHU;
Fup — MIONHICTDb IITUOTA Y TPAHUYHOMY CTAHI 3A HECYYOIO 3JIATHICTIO HA PO3TAT;

Fve — MEXA INIMHHOCTI MATEPIAJIY IHTUDTA;

T - TOBIIUHA 3’€THAHOI YACTUHU;

A — IIVIOIIA ITIONEPEYHOTI'O NEPEPI3Y HITUDTA.

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 ISTHE YIELD STRENGTH OF THE PIN;

T IS THE THICKNESS OF THE CONNECTED PART,
A IS THE CROSS-SECTIONAL AREA OF A PIN.
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Pucynok 3.11 3runanbauii MoMeHnT y mrudTi
Figure 3.11 Bending moment in a pin

4 3BAPHI 3°€IHAHHSA
41 3ATAJIBHI TOJIOKEHHSA

(1) Tomoxenns, HaBeACHI y LBOMY
PO3iiTi, PO3MOBCIOKYIOTHCS Ha 3BaprOBaIbHI
KOHCTPYKIIHHI CcTaji y BiAMOBiZHOCTI 3
EN 1993-1-1 ta enemMeHTH 3aBTOBIIKH 4 MM Ta
Oitpmre. [loylo’keHHS TaKOXK PO3MOBCIOIKY-
IOTbCS Ha 3°€IHAHHS, IS SKUX MEXaHIdHI
BJIACTHBOCTI ~ MeTajlly IIBa CyMICHI 3
BJIACTUBOCTSMH OCHOBHOTO MeTaly, IuB. 4.2.

BxkaziBku 11010 3BapHUX 3’€HAHb C€JIIEMEHTIB
MEHIIOT TOBIIMHKA HaBeaeHl y EN 1993,
yactuHa 1-3. Ilpu 3BaproBaHHI 3aMKHYTHUX
npoduTiB 13 TOBIIMHOK CTIHKH 2,5 MM Ta
BHUILE CJIIJ] KEPYBATUCS BKa3iBKaMHu pO3aLTYy 7
JTAHOTO HOPMATHUBHOTO JIOKYMEHTA.

BxkaziBku mono 3BaproBaHHS MTHQTIB IHB.
EN 1994-1-1.

[MPUMITKA. JlonaTtkoBi BKa3iBKH LIOAO 3BapIOBAHHS
wrudriB aus. EN ISO 14555 ta EN ISO 13918.

(2)  3Bapni mBH, SKi TIATAIOTHCS BTOMHHM
HABaHTA)KECHHSM, [OBHHHI  33J0BOJBHATH
nojioeHHs, HaBeneHi y EN 1993-1-9.

(3) Sk mpaBmiO, SKIIO HE TMepeadadeHo
HIIe, JUIs 3BapHUX 3 €JIHAHb BHUMAaraeThCs
piBenp sikocti C BimmosimHo mo EN 1SO
25817. HacToTy KOHTPOJIIO 3BapHUX IIBIB CJIiJT
BCTAaHOBJIIOBATH y BIIIIOBIAHOCTI 31
CTaHIapTaMM, Ha SIKI MOCHJIA€ThCs rpyma /7
(mmB. 1.2.7). PiBeHb SIKOCT1 3BapHHUX IIBIB CITiJI
BcraHoBmoBatd 3a EN ISO 25817. PiBenn
SKOCTI 3BapHUX IIBIB y KOHCTPYKIISX, SKi
Mi1al0Tbc BTOMHHM HaBaHTaKEHHSAM, CIII
BcraHoBiroBaty 3a EN 1993-1-9.

(4)  Cain YHUKATH pO3IIapyBaHHs
CTaJIEBUX JIUCTIB.
(5) BxkasziBku {010 3aro0ira"nys

pO3IIApYBaHHIO CTAllEBUX JIMCTIB HaBEACH1 Y
EN 1993-1-10.

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 ISO 14555 and EN SO 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 I1SO 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.



42 MATEPIAJIM JJIA 3BAPHHUX
3’€THAHb

Q) Yci marepianu Ui 3BapHHUX 3’€/IHAHb
MOBUHHI BIAMOBIIATH CTaHAAapTaM, Ha SKi €
nocuianus y rpymi S (muB. 1.2.5).

(2)  3HayeHHs rpaHUIl TEKYYOCTi, MII[HOCTI
Ha pO3TAr y IPaHMYHOMY CTaHl 3a HECY4YOlO
3IATHICTIO, BITHOCHOTO IIOJIOBKEHHS IIpH
PO3pUBI Ta MIHIMAJBFHOTO 3HAYEHHS YyHapHOI
B’s13K0CTI MeTamy 1miBa 3a Lllapmi st 3paska 3
V-nioniOHUM  HAApPi30M  TMOBHHHI  OyTH
E€KBIBAJICHTHUMH  a00  BHINE  3HAYCHbD,
BCTAHOBJICHUX /Il OCHOBHOTO METay.

[MPUMITKA. V 3araipHOMY BUNaJKy Oe3mne4HO
BUKOPHCTOBYBAaTH €IEKTPOIM, IO MEpEeBUIIYIOTh 3a
MapKoOIO CTaJIb, III0 BUKOPUCTOBYETHCS.

43 TEOMETPUYHI TTAPAMETPH
TA POSMIPU

4.3.1 Twunu 3BapHMX LIBiB

(1)  Ueit HOpMaTUBHHIA TOKYMEHT OXOTLTIOE
pPO3paxyHOK KYTOBHX, 3aMKHCHHX KYTOBHX,
CTUKOBHX, MPOOKOBUX 3BAPHUX IIIBIB, a TAKOK
3BapHUX IIBIB 13 KOHYCHUM 3a30poM. CTHKOBI
3BapHi IMIBH MOXYTh OYTH 3 TOBHHM abo
HEMOBHMM TmpoBapoM. Kpyrosi KkyToBi Ta
MPOOKOBI 3BapHI IIBU MOXYTh OyTH BUKOHaHI
y KpyrJIiX a00 OBAIBHUX OTBOPAX.

(2)  Haii6inpmn mommpeHi THIHK 3’ €IHAHD Ta
3BapHUX MBIB HaBeaeH1 y EN 12345,

4.3.2 KyroBi 3BapHi mBu
4.3.2.1 3arajabHi M0JI0KeHHA

(1) KyroBi  3BapHi  HmIBH  MOXYTb
3aCTOCOBYBAaTHCS [UIs 3 €JIHAHHS JIeTaleH,
3BapIOBAJIbHI TTOBEPXHI SKUX PO3TAIIOBaHI i
KyToM Bin 60° mo 120°.

(2)  Homyckaersest KyT Menine 60°, oaHak
y IbOMY BHIIQJKy KYTOBHI 3BapHHUIl IIOB CITiT
pO3rISIIaTH  SIK  CTUKOBUH 13 HEIMOBHUM
POBAPOM.

(3) TIlpm xyrax Outeme 120° Hecyuy
3MATHICTh KYTOBMX 3BAapHUX IIBIB  CIiJ
BHU3HAYaTH BUNPOOYBAHHIM Y BIANOBIAHOCTI 3
EN 1990 (domatox D. Po3paxyHok Ha OCHOBI
BUIIPOOYBaHb).

42  WELDING CONSUMABLES

(1) All 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

(1) Fillet welds may be used 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.



(4)  Kyrogi 3BapHi mBH, pO3TalIOBaHi Ha
KIHIIIX €TIEMEHTIB, 10 3’ €IHYIOThCS (Y TOpII
a00 300Ky), CIIiJ1 3aBOJUTHU 32 KYT HETIEPEPBHO
Ta T[OBHOPO3MIPHO Ha BIJICTaHb, pIiBHY,
NpUHAWMHI, [BOM KaTeraM IIBa, SKIIO
JNOCTYIHICTh ~ Ta  KOHQirypamis  By3ia
TI03BOJISIFOTH 1€ BUKOHATH.

[MPUMITKA. V Bumaaky nepepuB4acTHX IIBiB, Le

MIPAaBUIJIO CTOCYETHCS TIIBKH IEPEPUBYACTHX IIBIB Y
KyTaX KiHI[IB €JIeMEHTa.

(5)  PoszramyBaHHs 3BapHHX IIBIB Yy
KIHIIeBIi YacTUHI €JIEMEHTa CIIiJ] BimoOpaxkaTu
Ha KPECJICHHSX.

(6) [Ipn HasBHOCTI EKCICHTPUCUTETY B
OJIHOCTOPOHHIX  3BapHUX KYTOBHUX IIBax
mmB. 4.12.

4.3.2.2 TlepepuBYacTi KyToBi 3BapHi lIBH

@ [TepepuBuacTi KyTOBi 3BapHi INBH HE
CIliI BUKOPHUCTOBYBAaTH B  arpeCHBHOMY
CEPEIOBHIIIL.

(2) Y nepepuBYacTHX KyTOBHX 3BapHUX
mBax BiacTanb (L1 abo Lz) MK KiHISIMHU
KOKHOTO  BiJpi3Ka IBa 3aBJOBXKH Lw
MOBHHHA BIAIIOBIJATH BHMOraM, HaBEICHUM
Ha pUCYHKY 4.1.

(3) VY mnepepuBuUacTHX KyTOBHMX 3BapHHX
mBax BiacTanb (L1 abo Lz) MK KiHISIMH
KOKHOTO BiIpi3ka IIBa CIiJ HpUAMaTH
PIBHOIO MEHIIIM 13 BimcTaHEed MDK KIHIISIMHU
BUIPI3KIB 3BapHUX WIBIB HAa MPOTHICKHUX
CTOpOHAX Ta MK KIHIISIMH BIJIPi3KiB 3BapHUX
IIBIB HAa OJIHIN CTOPOHI.

(4) VY 3’enHaHHSX Ha IEPEPUBUYACTHX
3BapHUX IIBaX Yy BCIX BHUIAQJAKAX KOXHHM
KiHelb 3’€HyBaHO1 JeTaji MOBHUHEH OyTu
MPUBApPEHUM HEICPEPUBYACTUM JBOCTOPOH-
HIM IIBOM.

(5) B eneMeHnTax ckiaZeHOTO Tmepepi3y, B
SKUX JIMCTOB1 JeTami 3’€IHaHi IepepuBYac-
TUMU KyTOBMMH IIBaMH, KIHIII WX JeTaneit
CIiJ MPUBAPUTH 3 KOKHOT CTOPOHU KYTOBUMU
3BapHUMH IIBaMHU JIOBXKHHOK,  PIBHOIO,
NpUHAUMHI, [MUPHUHI OUIBII  BY3BKOI 3
JUCTOBHX JeTanel (quB. pucyHok 4.1).

4.3.3 Kpyrosi kyToBi 3BapHi lIBU

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

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

(2) 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



(1) Kpyrosi KyTOBi 3BapHi IIBH, BKIOYa-
I0YM KYTOBI IIBH y KPYIJHMX a00 BUTATHYTHX
OTBOpax, MOXYThb 3aCTOCOBYBATHCSl TUIbKU
JUIA Tiepefadi 3CYBHOTO 3yCHiUIs abo st
3armo0iranHsl BTpaTi MicIeBOi cTiiikocTi abo
PO3AUIEHHIO YaCTHH, 3’ €THAHUX BHAITYCK.

(2)  Hiamerp xkpymioro abo IMpuHA
BUTSITHYTOTO OTBOPY JJIsl KPYTOBOTO KyTOBOTO
3BAPHOTO IIBA MOBHUHHI OyTH TaKUMH, IO
CTaHOBUTh HE MEHIIC YOTHPHOX TOBILUH
CJIEMEHTA, B SIKOMY PO3TAILlIOBAaHUH OTBIp.

(1) 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 cain mpuiiMmaTi MeHumM 3i 3Havens 0,75b Ta 0,75b; ;

The smaller of L,, = 0,75 b and 0,75 by

L: caix mpuiiMaTi MeHImMM 3i 3Ha4eHsb 16t, 16t1 Ta 200 MM 1151 pO3TSITHEHHX €J1eMEHTIB

CKJIA/ICHOT 0 Mepepi3y;

For build-up members in tension: The smallest of L1 <16t and 16t1 and 200 mm

L2 corig mpuiimaT MeHmuM 3i 3HaYeHb 12t, 12t1, 0,25b Ta 200 MM 17151 eJieMeHTIB CKJIaeHOr0

nepepisy, mijx Ii€0 cTUCKY Ta 3CyBY

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

and 200 mm

Pucynok 4.1 IlepepuBuacTi KyToBi 3BapHi IBU



Figure 4.1 Intermittent fillet welds

(3) Kinmi BUTATHYTMX OTBOpIB TOBHHHI
OyTW HamiBKpYIJIMMH, 32 BHHATKOM THX
BHITAJIKIB, KOJH KiHEIb OTBOPY JOXOIUTH JO
Kparo JTaHoi AeTai.

()] Bincrtane MDK IIeHTpaMu 3aMKHEHUX
KyTOBUX 3BapHHX IIBIB HE TOBUHHA
MEPEBUIIYBaTH 3HAYCHD, HABEJACHUX Y TAOJHII
3.3, mo0 3amo6irTy BTpaTi MICIIEBOT CTIHKOCTI.

4.3.4 Cruxosi 3BapHi mBH

(1)  CrukoBwuii 3BapHUIi OB CITijI BBAXKATH
3BaPHUM IIBOM i3 MOBHHM IPOBApPOM, SIKIIIO
[0 BCI TOBIIMHI 3’€IHaHHA 3abe3mneueHa
rTMOWHA MPOBapy Ta CIUIABJICHHS METally IIBa
Ta OCHOBHOTO METAIYy.

(2) CrukoBuM  3BapHHM  IIBOM 13
HETOBHUM TIPOBAPOM CJIiJl BBaXKaTH IIOB 3
[TMOMHOI0  TPOBAapy  MEHIIE  TOBIIMHHU
OCHOBHOTO €JIEMEHTA.

(3)  3acrocyBaHHS MEPEPUBUACTHX CTHKO-
BUX 3BapPHUX IIBIB HE JOMYCKAETHCS.

(4) 3a HaIBHOCTI EKCIECHTPHUCHTETY B
OJIHOCTOPOHHIX CTHKOBHUX 3BAapHUX INBaxX 13
HETMOBHUM MPOBApOM — JuB. 4.12.

4.3.5 IIpoOkoBi 3BapHi IBU

@ [IpoOKoBI 3BapHi IIBH 3aCTOCOBYIOTHCS
TSI

— Tmepeayi 3CyBHOTO 3yCHILIS,

— 3amo0iraHHs BTpaATi MICIEBOI CTIMKOCTI abo
PO3/IUICHHIO YaCTHH, 3’ €THAHUX BHAITYCK;

— 3’e¢gHaHHA  JeTajJed B eJIeMeHTax
CKJIQJICHOTO mepepidy, aie ix He coif
3aCTOCOBYBaTH y BUIAJIKY pO3TATY,
MPUKJIAJICHOTO 30BHI.

(2) VY Bumaaky npoOKOBOTo 3BapHOTO IIBa
JiaMeTp Kpyrioro abo MIMpHUHA BUTSATHYTOTO
OTBOpPY MOBHHHI OyTH, IpHUHANMHI, HA 8§ MM
OUIbllle TOBIIMHU  €JIEMEHTa, B  SIKOMY
pO3TalIoBaHuil OTBIp.

(3) Kinmi BUTATHYTMX OTBOpPIB MOBHHHI
Oyru HamiBKpyrniumMu abo MaTh  KyTH,
3a0KpYyTJIeHl MO pajiycy, pIBHOMY HE MEHIIIe

3) 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.

4.3.5 Plug welds

(1) 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.

3) The ends of elongated holes should
either be semi-circular or else should have
corners which are rounded to a radius of not



TOBIIMHUA €JIEMEHTA, 3a BHHITKOM THX
BHITAJIKIB, KOJHU KIiHEIb OTBOPY IOXOIHUTH JO
Kparo eJIeMeHTa.

4) TopmuHa mNpPOOKOBOTO IMIBa TIpU
TOBIIMHI OCHOBHOTO MeTany A0 16 MM
NMOBMHHA OyTH DPIBHOIO TOBIIMHI OCHOBHOTO
Mertany. ToBummHa npoOKOBOro ImiBa MpuU
TOBIIKMHI OCHOBHOTO MeTainy Outbme 16 M
[IOBMHHA OyTH HE MEHIIIE MOJIOBUHU TOBIIMHHU
OCHOBHOTO METaJly Ta HE MeHIIEe 16 MM.

(5) Bincranp MK [EHTpamMu MPOOKOBUX
3BapHUX IIBIB HE ITOBHHHA TMEPEBUIIYBATH
3Ha4Y€Hb, BKa3aHWUX Yy Tabmumi 3.3, 1106
3aro0irTy BTpaTi MIiCLIEBO1 CTIMKOCTI.

4.3.6 3BapHi IBH 3 KOHYCHHUM 3a30POM

(1)  PospaxyHkoBa TOBIIMHA 3BaPHOIO IIBA
3 KOHYCHHMM 3a30pOM JIJIsl CYIIUIbBHUX CTPUIKHIB
NnokazaHa Ha pucyHky 4.2. BusHaueHH:
pPO3paxyHKOBOi TOBIIMHU 3BapHOTO IlBa 3
KOHYCHUM 3a30pOM Ui 3aMKHYTUX MNpOQLIIB
NpSIMOKYTHOTO Tiepepi3y HaBeneHo B 7.3.1(7).

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 TOBIIMHA 3BApPHOr0 LIBA 3 KOHYCHHUM 3230pPOM

Y CYUJIBHHX Nepepizax

Figure 4.2 Effective throat thickness of flare groove welds in solid sections

44  3BAPHI IBU 3 PACOHKAMHU

(1) TIpu 3BaproBaHHI 3 3aCTOCYBaHHIM
CTaJIeBO1 MPOKIIAJKH OCTAHHIO CIIiJ] BUPIBHATH
BPIBEHB 13 Kpa€M 3BaprOBaHOI JAeTalll.

(2)  TlIpu 3BaproBaHHi ABOX JeTajeii uepes
MPOKJIAJKy, TOBIIMHA $KOi MEHIIE Karera
3BapHOTO IIBa, HEOOXiTHOTO IS mepeaadi
3yCWIIIs, TMOTpiOHMI  KaTreT 1mBa  CIHif
30UTBIIUTH 1O 3HAYEHHS, PIBHOTO TOBIIWHI
MIPOKJIA]IKH.

3 [Ipu 3BaproBaHHi JBOX JeTaliell depes
MPOKJIAJIKy, TOBINMHA SKOI JOpIBHIOE a0o

44  WELDS WITH PACKINGS

(1) 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



OlTpIIIC KaTeTa 3BApHOTO IIBA, HEOOXITHOTO
Ui Tiepenadi 3yCHIUIS, KOXHY JeTallb CIIiJ
NPUBAPUTA 10  TPOKIAJAKH  KaTeToM,
HEOOXIIHUM ISl Tepenadi po3paxyHKOBOTO
3YCHILIAL.

45 PO3PAXYHKOBA HECYYA
3JATHICTD KYTOBHUX 3BAPHHUX
HIBIB

4.5.1 JloB:kuHA 3BapHHUX LIBiB

(1)  Po3paxyHKOBY JOBXHHY 3BapHOTO IIBa
| cin mpuitMaTi PIBHOIO JOBXHHI, MPOTATOM
AKOi INOB € MHOBHOPO3MIpHUM. Ii MokHa
NPUMHATH pPIBHOIO TMOBHIM JOBXHHI 1B,
BIHSBIIM HOr0 IMOJBOEHY PO3PAXYHKOBY
TOBUIMHY @. 3HIKEHHS  pO3paxyHKOBOL
JOB)KMHU 3BapHOTO IIBAa HE MOTPeOyeThCs 3a
YMOBH, IO 3BapHUI IIOB € MOBHOPO3MIPHUM
10 BCiii HOTO JTOBKHHI, BKIIOYAIOYH MOYATOK
Ta KiHEelb 1IBa.

(2)  3Bapuwmii KyTOBUH II0B
PO3PaxyHKOBOIO JOBXHUHOIO MeHnie 30 MM
abo MeHme O TOBUIMH 3BapHOrO IIBa
(BpaxoByeThCsl OUTbINIEe 3 IIMX 3HAYEHB) HE €
HECYYHUM IIIBOM.

4.5.2 Po3paxyHKoOBa TOBIIMHA IIBA

(1)  Po3paxyHKOBY TOBIIMHY & KYyTOBOTO
3BApHOTO IIIBa CJi/I MPUUMATH PIBHO BHCOTI
BIIMCAHOTO MDK MOBEPXHIMH, 1o
3’€IHYIOThCS, Ta JIMIILOBOIO MOBEPXHEIO IIBa
HaWOLIBIIOTO TPUKYTHHUKA (PIBHOCTOPOHHBOTO
a00 HEpPIBHOCTOPOHHBOTO), IO BUMIPIOETHCS
MEPIEeHIUKYIAPHO [0 30BHILIHBOT CTOPOHU
IbOTO TPUKYTHUKA, AUB. PUCYHOK 4.3.

(2)  PospaxyHkoBa TOBIIMHA KYTOBOTO
3BapHOIO [IBa IIOBUHHA OyTH HE MEHIIIE 3 MM.

(3) TIIpum  Bu3HAYEHHI  PO3PaXyHKOBOI
Hecy4oi 3/[aTHOCTiI KyTOBOTO 3BapHOro IIBa 3
NOBHUM TIPOBAapOM MoOXe OyTH BpaxoBaHa
J0JJaTKOBa TOBIIMHA I1IBA, JTUB. PUCYHOK 4.4,
3a yMOBHM, L0 TONEpeAH1 BUMNPOOYBaHHS
MOKa3yloTh, 110  HEOOXiAHMH  IpoBap
JOCSTAETHCS MOCTIHHO.

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

(1)  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.
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Pucynok 4.3 ToBumHa KyTOBOIro 3BapHOI0 IIBa
Figure 4.3 Throat thickness of a fillet weld

PHcyHOK 4.4 TOBIJII/IHa KYTOBOI'O 3BapHOro mBa 3 IOBHUM IPOBapoM
Figure 4.4 Throat thickness of a deep penetration fillet weld

4.5.3 Po3paxyHkoBa Hecy4ya 3IaTHICTh
KYTOBHMX 3BAPHMX IIBIB

4.5.3.1 3azanvhi nonoxcenns

(1)  PospaxyHkOoBYy  HeCy4y  3AaTHICTh
KyTOBOTO 3BapHOTO IIBa CJiJ BU3HAYATH 3a
NpSIMUM METOJIOM, HaBeaeHuM y 4.5.3.2, abo
3a CIPONICHUM METOJIOM, HAaBEJACHHM Y
45.3.3.

4.5.3.2 llpsamuii memoo

@ 3riIH0O 3 UM METOJIOM 3yCHILIS, IO
[EPENAIOTHCA  3BAPHUM  IIBOM  OJMHHYHOI
JOBKUHH, PO3KIAaJalOThCs HA  HACTYIHI
CKIAIOBi:  MapajejbHy Ta  IONEPEUHY
BIZIHOCHO II03/I0B3KHBOI OCi 3BApHOrO IIBa, a
TaKOK HOPMaJIbHY Ta MOMEPEYHY CKIIAJO0BI JI0
IUTONIUHHU FOTO TIepepisy.

(2)  Po3paxyHKOBY IUIOLIy TOTEPEYHOTO
nepepizy Aw 3BapHOTO IIBa CIif NpUMaTH
piBHOIO A, =Xal, .

(3)  Ipumyckaerbcs, MmO pO3TalIyBaHHS
PO3paxyHKOBOT ILIOIII MOMEPEYHOTO Mepepizy

45.3 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

(1) 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.al -

3) The location of the design throat area
should be assumed to be concentrated in the
root.



3BapHOTO I1IBa 30CEPEKEHO B HOTO KOPEHI.

4 Hampyxenns cItin BBaXKaTu
PIBHOMIPHO PO3MOAUIEHUMH TIO Tepepi3y
3BapHOTO IIBA Ta 3BOJIUTH JI0 HOPMAIBHHUX Ta
JOTHYHHX HANPYKEHb, TOKa3aHUX HA PUCYHKY
4.5, HACTyIIHUM YHMHOM:

0L — HOpMAajbHE HAIIPYXXEHHS, MEepPHEHIUKY-
JSIpHE JI0 TIepepi3y 3BapHOTO IIBa;

G| — HOpMAalbHE HANPYKCHHs, MNapajesbHe
MO3/I0BKHIN 0C1 3BapHOTO IIIBQ;

TL — JIOTMYHE HanpyxeHHs (y IJIOIKHI
nepepizy 3BapHOro IBa), MEpPHEHIAUKYISIPHE
710 TIO3/I0B3KHBOI OC1 3BAPHOTO I1IBA;

T| — JAOTHYHE HANPYKCHHS (y miomuHi
nepepizy  3BapHOTO  IIIBA),

MO3/I0BKHIN OC1 3BapHOTO I1IBA.

(5) HAMpY>KECHHS o
napasnenbHe MO3J0BXKHIN 0Cl, He BpaXOBY€EThHCS
IpU  TepeBipll  PO3PaxyHKOBOI  Hecyuoi
31aTHOCTI 3BapHOTO IIIBA.

(6) PospaxyHkoBa  Hecy4a  3aTHICTh
KyTOBOTO  3BapHOTO  IBa  BBaXKAETHCS
JOCTaTHBOIO, SIKIIO BHKOHYIOTHCS OOHMIBI
HACTYIHI YMOBH:

napaseibHe

Hopmansne

0,5
(0% +3-(2 +12) | < f,/(Byvwz) Ta o, < f, /7y,

ne fu — HOMIHaNbHE 3HAYEHHS MINHOCTI HA
pO3TAr 'y TPaHMYHOMY CTaHi 3a HECY4YOolo
3JATHICTIO OUIBII CJIAOKOro eJeMeHTa, IO
3’€IHYETHCS;

Bw —  TIOMpaBKOBUH
npuiiMaeTbes 3 Tabmuiti 4. 1.

koedimieHnt, 110

1
and

(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:

(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.



Pucynox 4.5 Hanpy:keHHsI y monepe4HoMYy nepepisi KyToBoro 3BapHoro msa
Figure 4.5 Stresses on the throat section of a fillet weld



Taonuus 4.1 TlonpaBkoBuii KoedimieHT By 1A KYyTOBUX 3BAPHUX UIBIB

Table 4.1 Correlation factor B, for fillet welds

Crangapr Ta KiIac craii
Standard and steel grade TMonpaekoBuii KoedimienT 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
S355H S355H
5355 NUNL S35 MIML 5355 5355 NH/NLH $355 NH/NLH 5355 MH/MLH 0.9
S420 N/NL S420 M/ML S420 MH/MLH 1,0
S460 N/NL S460 M/ML S460
Q/OL/OL1 S460 NH/NLH S460 NH/NLH S460 MH/MLH 1,0

(7)  3BapHi WIBKM MDK JETAISIMH, [0 MAIOTh
PI3H1 XapaKTEepUCTUKH MILHOCTI MaTepiajis,
CII  pO3paxoBYBaTH 3  YypaxXyBaHHSIM
BJIAaCTHBOCTEH Marepialy 3 HallMeHIIUMU
MOKa3HUKaMH MIITHOCTI.

4.5.3.3 Cnpowenuti ~ memoo  6usHAueHHs
PO3PAXYHKOBOI Hecy4oi 30amHOCmi KYmMoBux
36apHUX WIBIE

1) Sk AIbTEPHATHBY 45.3.2
PO3paxyHKOBY HECY4y 3JaTHICTh KYTOBOTO
3BapHOTO IIIBY MOXKHa BB@KATH JOCTaTHBOIO,
SIKITIO Y KOXHIN TOYIIl B3JJOBX HOTO JOBXKHUHU
pIBHOJIIOYA YCIX CHJI, IO TepPEeAar0OThCs
3BapHUM  IIIBOM  OJIMHUYHOI  JIOBXKHHH,
3aJI0BOJIbHSIE HACTYITHY YMOBY:

I:W,Ed -
ne FwEed — po3paxyHKoBe 3HaUCHHS 30BHIITHIX
3yCWJIb, III0 JiOTh Ha OJWHHMIO JOBXHHU
3BapHOTO IIIBA;

Fwrd — po3paxyHKOBE 3HA4YC€HHS HeECy4oi
3IaTHOCTI Ha OJIMHMIIO JOBXHHHU 3BapHOTO
1IBa.

2 HeszanexHo Bim opieHTarii IJIOMHHA
nepepizy 3BapHOIO IIBa BiHOCHO HAIPSIMKY
NPUKIAJCHHS CHIIM, PO3PaXyHKOBY HeECydy
3MaTHICTh 3BAPHOTO IIBA OAMHUYHOI JOBXKHHU
FwRrd c1i1 BU3Ha4YaTu 3a GopMyIIoro:

w,

ne fuwd — po3paxyHKOBa MIIHICTE 3BapHOTO
II1Ba Ha 3CYB.

<F

F Rd — fvw,da'

(7)  Welds between parts with different
material strength grades should be designed
using the properties of the material with the
lower strength grade.

4.5.3.3 Simplified method for design resistance
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
following criterion:

w,Rd ! (42)

where: F, g4 is the design value of the weld
force per unit length;

Fuwre 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,,z4 should

be determined from:
(4.3)

Where: f,,, 4 Is the design shear strength of the
weld.




(3)  Po3zpaxyHKOBY MIlHICTh 3BapHOTO IIBa
Ha 3CyB fyw,d CITi1 BU3HAYATH 33 POPMYIIOLO:

f =

vw,d

ne fu Ta Pw Bu3HaueHi B 4.5.3.2(6)

46  PO3PAXYHKOBA HECYYA
3JATHICTh 3AMKHEHHUX KYTOBUX
3BAPHUX IIIBIB

(1)  PospaxyHkoBy  Hecydy  3[aTHICTb
3aMKHEHMX KYyTOBMX 3BapHMX UIBIB CJIiJ
BU3HAYATH, BHUKOPHCTOBYIOYH  OIWH i3
METO/IIB, HaBeJIeHUX y 4.5.

4.7 PO3PAXYHKOBA HECYYA
3JATHICTD CTHKOBHUX 3BAPHUX
HIBIB

471 CrukoBi 3BapHi mBH 3 MOBHHUM
NpoBapoM

(1)  PospaxyHkoBy  Hecydy  3[aTHICTb
CTUKOBHX 3BapHHUX IIBIB 13 TOBHUM ITPOBApOM
cliy NOpuiiMaTtd  PIBHOIO  PO3PaXyHKOBIN
HeCy4ii 31aTHOCTI OUThII clabKkoi 3 meranew,
10 3’€THYIOTHCS, 32 YMOBH, IO 3BapIOBAHHS
BHUKOHAaHE 3 BHUKOPUCTAHHSM BIAMOBIIHHUX
3BapIOBAIbHUX MarepiaiiB, M0 J03BOJISIOTH
OTPUMYBaTH 3pa3Kd 3BapHOTO IBa 3
MIHIMQJIBHOIO MEXKEI0 TNIMHHOCTI METaly IIBa
Ta MIHIMQIBPHOK HECY4Ol0 3aTHICTIO Ha
pO3TAr 'y TPaHMYHOMY CTaHi 3a HECY4YOolo
3IaTHICTIO TaKWM, 110 JOPIBHIOE, TTPUHANMHI,
BIAMOBIZHMM 3HAYEHHSAM [JJI1 OCHOBHOIO
MeTaiy.

47.2 CrukoBi 3BapHi IIBM 3 HEMOBHUM
MpoBapoM

(1)  PospaxyHkoBy  Hecydy  3aTHICTb
CTMKOBHUX 3BapHMX IIBIB 13 HEMNOBHHM
NpoOBapoM  CJiJl  BH3HAYaTH  METOJIOM,
HaBeneHUM Yy 4.5.2(3) ans  po3paxyHKy
KYTOBHUX 3BapHUX IIIBIB i3 MIOBHUM IIPOBAPOM.

(2)  ToBumHa CTHKOBOrO 3BapHOrO INBa 3
HEMOBHUM MPOBapoM He TOBHHHA Iepe-
BUIIYBaTH CTaOUIbHOI TJIMOMHU MpOBapy, IO
JOCATA€ThCSl TNPH  BUIIPOOYBaHHI  3pa3KiB,
nuB. 4.5.2(3).

f, /3

BuYwmo

(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).



4.7.3 TaBpoBi 3’e¢1HaHHS

(1)  PospaxyHkoBy  Hecydy  3[aTHICTb
3BapHOTO  TaBpPOBOTO  3’€AHAHHA,  WIO
CKJIAJIA€ThCS 3 Mapu CTHKOBUX 3BAPHHUX IIBIB
i3 ~ HEMOBHUM  NIPOBapoM,  MiJICHIICHUX
HaKIaJeHUMHU  TIOBEPX  HHUX  KyTOBHUMH
3BapHUMH IIBAMH, MOKHA BU3HAYHUTHU SIK JUISA
CTHKOBHUX 3BapHUX IIBIB 13 IOBHUM IIPOBAPOM
(muB. 4.7.1), sKmo 3araJbHa HOMiHAJIbHA
TOBIIMHA 3BApHOTO IIBA, 33 BHHATKOM
He3aBapeHO1 AUISHKYA, HE MEHIIE TOBIIMHH
elIeMEeHTa 3’€IHAHHs], M0 TPUMHKAE, 3a
YMOBH, IO 3HAYCHHS HE3aBapeHOi TUITHKA HE
MEPEeBUIIYE MEHIIOTO 3 JIBOX 3Ha4eHb /5 Ta
3 MM, JTUB. pUCYHOK 4.6 (a).

(2)  PospaxyHkoBy  Hecydy  3[aTHICTb
CTHKOBOTO 3BapHOTO TaBPOBOTO 3 €IHAHHS,
0 HE BIANOBITAa€ BUMOTAaM, HaBEJICHUM Y
4.7.3(1), cmig BU3HAYATH SIK I 3BUYAHHOTO
KyTOBOTO 3BapHOTO IIBa a00 JUIS KYTOBOTO
3BQpHOTO IIBA 3 TOBHUM  IPOBAPOM,
HaBeJICHOTO y 4.5, y 3aJIeKHOCTI BiJ] TTTMOMHU
npoBapy. TOBHIMHY 3BapHOro ImIBa Ciijl
BH3HAYaTH Yy BIAMOBITHOCTI 3 BHMOTaMH,
BCTAHOBJICHUMHU 11 KYTOBHX 3BAapHUX INIBIB
(muB. 4.5.2) abo /yIsi CTUKOBHUX 3BapHHUX IIBIB
13 HETIOBHUM TIPOBapOM (1uB. 4.7.2).

]

A

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 21

Cnom CJIiI IPHIIMATH TAKUM, 10 1OPiBHIOE MeHIIOMY 3 t/5 Ta 3 MM

Crom Should be the smaller of t/5 and 3 mm

Pucynok 4.6 Po3paxyHkoBuii NOBHHUIi IPOBAP CTUKOBHUX 3BAPHUX LIBIiB

y TaBpOBOMY 3’€IHAHHI

Figure 4.6 Effective full penetration of T-butt welds



4.8 PO3PAXYHKOBA HECYYA 3JIAT-
HICTbH ITPOBKOBHUX 3BAPHUX LIBIB

(1)  PospaxyHkoBe  3HAU€HHS  HECYyYOi
3natHOCTI Fwgrd MpoOKOBOTO 3BapHOTrO IIBa
(muB. 4.3.3) ciig BU3HA4YaTH 32 HOPMYIIOIO:

F

w,Rd
ne fwwd — po3paxyHKOBa MIIHICT 3BapHOTO
11Ba Ha 3CyB, HaBeneHa y 4.5.3.3(3);

Aw — po3paxyHKOBa IUIOIIA Iepepisy IIBa,
MPUUMAETHCS PIBHOIO TUIOLII OTBOPY.

49 PO3IOALI 3YCHJIb

(1) Posmomin  3ycwib Yy 3BapHOMY
3’€¢/lHaHH1 MOXe OyTH  OpUMHATHH Yy
MPUIYIIEHH] OpyxHOI abo  IIacTUYHOL

po0oTH y BiAnoBigHOCTI 3 2.4 Ta 2.5.

(2)  HomyckaeTbCsi CHPOIICHUI PO3MOALT
3YCHJIb MDK 3BapHUMHU HIBAMHU.

3 IIpm mepeBipii Hecydoi 31aTHOCTI
3BapHOTO MIBA HE CIIiJ BPaxXOBYBATH 3aJIHIII-
KOB1 HAaIlpy»XCHHS, a TaKOXX HaNpPYKCHHS, HE
MOB’s3aHI 3 Mepelayero  HaBaHTaKEHb
(manmpukam, HOpMaJIbHI HaIpy>KCHHI,
napaJiesibH1 0Ci 3BapHOTO I11BA).

(4) 3Bapui 3’e€aHaHHSA CITII MPOEKTYBAaTH
TaKUM YHWHOM, 1100 BOHHM Majd JOCTaTHIO
nebopmaTuBHiCTh. OfHAK, HE CIIJ pO3paxo-
BYBATH Ha IUIACTUYHICTh 3BAPHUX IIIBIB.

(5) Jdna 3’eaHaHb, Yy SKHX MOXKYTh
YTBOPIOBATUCS IUIACTHYHI IAPHIPH, 3BapHi
IIBY CJIiJ] MPOCKTYBATH TAKHM YHHOM, 1100 iX
Hecyda 3JaTHICTh Oyja HE MEHIIe Hecydoi
31aTHOCTI Halicialmol geraii 3’ €fHaHHS.

(6) B iHmmx 3’eAHaHHAX, B  SKHX
BHACIZOK MOKJIMBOCTI BUHMKHEHHS 3HAYHHX
negopmMariiii  Biff HampyKeHb 3HAJI0OUTHCS
3IATHICTh JIO TOBEPTaHHS, 3BapHi IIBH
MOBUHHI MaTH HeCcydyy 3JaTHICTh, IO
BUKIIIOYA€E X pYHHYBaHHS JI0 TIEPEXOIy
OCHOBHOTO Martepiany B MIACTUYHUNA CTaH.

@) SIKIIO JUIsi BUBHAYCHHST PO3PaxXyHKOBOT
HECY4O0i 3/IaTHOCTI MEPEPUBYACTOTO 3BAPHOTO
IIIBA BUKOPUCTOBYETHCS 3HAYEHHS 3arajibHOI
JNOBXKUHHU £y, TO PO3PAXyHKOBE 3HAUCHHSI
30BHIIIHBOT CWJIM 3CYyBY Ha OJIMHUIIIO JIOB-
KUHU FwEed CTiI TOMHOKHUTH Ha KOEQIIliEHT,
o nopisHioe (e+¢)/¢, nuB. pucyHok 4.7.

4.8 DESIGN RESISTANCE OF PLUG
WELDS

(1)  The design resistance F,rq Of a plug
weld (see 4.3.3) should be taken as:

= fvw,d AN , (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.

(2) 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.

(7) If the design resistance of an
intermittent weld is determined by using the
total length ¢, the weld shear force per unit
length F, gy should be multiplied by the
factor (e+¢)/¢, see Figure 4.7.
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Pucynok 4.7 Po3paxyHoOK 3ycHJIb y MepepuBYACTHX 3BAPHMX IBAX
Figure 4.7 Calculation of weld forces for intermittent welds

410 KPIHUIEHHA 0 NOJIMLOb BE3 410 CONNECTIONS TO UNSTIFFED

PEBEP )KOPCTKOCTI FLANGES
(1) Skmo momepeuHa ¢aconka  (abo (1)  Where a transverse plate (or beam
MOJTUIIST OAJIKK) MPUBAPIOETHCS 10 HEMIKPII- flange) is welded to a supporting unstiffened
JICHOT TOJIMII ABOTABPOBOI OallKM, JAMB. PHCY- flange of an I, H or other section, see Figure
Hok 4.8, Ta Bukonana ymoBa 4.10(3), To 4.8, and provided that the condition given in
3YCHJUISA, TPUKIAJCHE TEPICHIUKYIAPHO [0 4.10(3) is met, the applied force perpendicular
HEMIIKPIIUIEHOT MOJIHIlI, He TOBUHHO TIEPEBU- to the unstiffened flange should not exceed
IIyBaTH Oy/Ib-sSKe 3 HACTYITHUX 3HAYCHb: any of the relevant design resistances as
follows:
— HeCy4oi 3JaTHOCTI CTIHKH OTIOPHOTO —that of the web of the supporting member
eIeMEHTa 3  JIBOTAaBPOBOTO  Tpo(diTio, of I or H sections as given in 6.2.6.2 or
HaBeeHoro B 6.2.6.2 a0 6.2.6.3; 6.2.6.3 as appropriate;
— Hecydol 3JaTHOCTI IMomepevHoi (acoHKH, — those for a transverse plate on a RHS
NpPUBAPEHOI 10  €JEMEHTa  3aMKHYTOTO member as given in Table 7.13;
npoduIro MPSIMOKYTHOTO nepepizy,
HaBeJIeHoro B Tabauii 7.13;
— Hecy4oi 3JaTHOCTI OIOPHOI  ITOJIHII, —that of the supporting flange as given by
po3paxoBaHoi 3a Qopmynoro (6.20) (xuB. formula (6.20) in 6.2.6.4.3(1) calculated
6.2.6.4.3(1)), mnpumyckaroud KOHIIEHTPAIIIIO assuming the applied force is concentrated
MPHUKIAJACHOT0 HABAHTAXCHHI Yy  MekKax over an effective width, b, of the flange as
e(peKTUBHOT IMMPUHYU MOJHUII Defi, BIIMOBINHO given in 4.10(2) or 4.10(4) as relevant.
10 4.10(2) a6o 4.10(4).
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Pucynok 4.8 Po3paxyHkoBa IIMPHHA HENMiAKPiNJIeHOr0 TABPOBOIO 3’ €/IHAHHS
Figure 4.8 Effective width of an unstiffened T-joint



2 PospaxynkoBy mupuHy Deff mepepizy
HEMIKPIIJICHOTO  JTBOTaBPOBOro  Mpoditro
CJIiJ] BU3HAYATH 32 POPMYIIOH0:

by =t, +25+ 7kt,

nek=(@f/tp)(fy,f/fy,p)mpuk<1,
where: k= (tf/tp) (fy,f/fy,p)butk<l,

Tyr fyf — Meka IUIMHHOCTI CTaji TOJHII
IBOTaBpa;
fyp — Meka IUIMHHOCTI CTalli IUTACTHHKH,

[IPUBAPEHO]1 10 1BOTABpa.
3HaYeHHS S BU3HAYAETHCS HAaCTYITHUM YHMHOM:

— AJId IIPOKATHUX JIBOTaBpiB

— 17151 3BapHUX JBOTABPIB

s:\/Ea.

(3) Jns wHemimcwiieHOT TOJHIN JBOTaBpa
MOBHHHA BUKOHYBATUCS HACTYITHA YMOBA:

by > (f,,/f

ne fup — MimHICTE y IpaHUYHOMY CTaHi 3a
HECYYOI0 3JIaTHICTIO IUIACTUHH, TPUBAPEHOI
710 IBOTaBPA;

bp — mmMpHHA TUIACTHHH, NPHUBAPSHOT 0
JBOTaBpA.

SKImo 111 yMOBa HE BHKOHYETBHCS, ITOJIHIIS
MOBUHHA OyTH MiACUIICHA.

(4) s iHIOEX THIIB MEpepi3iB, TaKUX SK
mBejepyu abo KopoOdacTi mepepizu, Ipu
OJIHAKOBIN IIUPHHI MOJHUI Ta TJIACTUHH, IO
MPUKPIIUTIOETHCSI, 3HAYCHHS PO3PaxyHKOBOI
IIAPHUHU Deft CITIT BU3HAYHUTH 3a (HOPMYJIIOLO:

b =2t, +5t

u,p)'bp )

¢ Tpu b <2t, +5kt;

(2) For an unstiffened | or H section the
effective width b4 should be obtained from:

(4.6a)

(4.66)
(4.6b)

f s 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 arolled | 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 1 or H
section , the following criterion should be
satisfied:

(4.7)

where: f, ; is the ultimate strength of the plate
welded to the I or H section;

by is the width of the plate welded to the I or
H section

Otherwise the joint should be stiffened.

4) 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 b, should

be obtained from:

(4.8)

Dess = 2t,, + 5t; but Deff < 2tw + 5 k t5 .

MMPUMITKA. ns 3aMKHYTHX TpO]isliB pO3paXyHKOBY
IIMPHUHY CIIi BU3HAYATH 3a Tabmuteto 7.13.

NOTE: For hollow sections, see Table 7.13.



5) Hapitb skimo beg < by, To 3BapHi wBw,
10 MPUKPITUTIOIOTH IIACTHHY JI0 TOJIUIT, CJIiJT
pO3paxoByBaTH Ha 3yCWJUIA, pIBHE HECydii

sparHocTi miactunn bt f /gy, npuiimaro-

YH PIBHOMIpHE PO3MOJIIEHHS HAIIPYKEHb.

411 JNOBII3CTHAHHSA

(1) VY 3’enHaHHSX i3 HAIIYCKOM pO3paxyH-
KOBE 3HAYEHHS HECY4oi 34aTHOCTI KyTOBOTO
3BapHOTO IIBA CJiJ MOMHOKUTU Ha 3HUXKY-
BaJbHUN Koe(dinieHT PLw, SKUH BpaxoBye
HEPIBHOMIPHUN PO3MOIUT HANPYKEHb MO BCIi
JIOB)KHHI IIIBA.

(2)  Sxmo po3mMOAUICHHS HANpYXEHb 10
OBYKUHI 3BAPHOIO IBa BIIOBIIAE
PO3MOJIUVIEHHIO HAaNpYXXeHb Yy MPUIETJIOMY 10
HBOTO OCHOBHOMY MeTaml (Hampukiag y
BUIAJKy MPUBAPIOBAHHS TMOJHUI[ O CTIHKA
CKJIQZICHOT JIBOTaBpOBOi  Oalikk), YMOBH,
HaBeJsieH1 B 4.11, BUKOHYBAaTH HE CITij.

(3) Jns 3BapHux IUBiB 3’€IHAHb 3
HaITyCKOM 3aBIIOBKKHU OuIBIIE 150a
3HIOKYBATBHUM ~ Koe(iieHT  PLw  CIIifT
MpUHAMAaTH TaKWUM, 110 JOPIBHIOE KOe(DIlliEHTY
BLw1, 1110 BU3HAYAETHCS 32 (POPMYIIOIO:

(5) Even if bes < by, the welds connecting
the plate to the flange need to be designed
to transmit the design resistance of the plate

bt,f,-/dy, assuming a uniform stress

distribution.

411 LONG JOINTS

(1) In lap joints the design resistance of a
fillet weld should be reduced by multiplying it
by a reduction factor B.w 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 Bw should be taken as Brw,
given by:

o =1,2-0,2L, /1508 npulat S, <10, (4.9)
ne Lj — 3arampHa [OBXKHHA HAIyCKy Yy where: L; is the overall length of the lap in the
HAIPSIMKY TIepe/iadi CHIIH. direction of the force transfer.

(4) Jns  KyroBHX  3BapHHX  IIBIB 4) For fillet welds longer than 1,7 metres

3aBIOBXKHA Outbmie 1,7 M mpu KpimuieHHI
MOTIEPEYHUX pedep KOPCTKOCTI B €JIEeMEHTaX
CYLLJIBHOTO nepepizy 3HIKYBAJIbHHM
Koe(ilieHT PLw MOXKHA MPUIHATH TaKuUM, IO
JOPIBHIOE KOEMIIIEHTY BLw2, 10 BUZHAYAETHCS
3a popmyoro:

connecting transverse stiffeners in plated
members, the reduction factor Buw may be
taken as BLwz given by:

Bz =11-L, /17 npulat S, <1,0 taland f,,,>0,6 (4.10)

Aac Lw— JAOBJXXHWHA 3BapHOTO IIBa4, M.

where: L, is the length of the weld (in
metres)



412 TIO3ALHEHTPOBO HABAHTAZKEHI
IHOOAUHOKI KYTOBI TA
OJHOCTOPOHHI CTUKOBI 3BAPHI
BU 3 HEIIOBHUM ITPOBAPOM

Q) B ycix Bumankax, /e 1ie MOKJIUBO, CIiJT
YHUKATH BHHHUKHCHHSA MiCLIeBOFO CKCIICHT-
PUCHTETY TPUKIAJCHHS 3yCHILIS.

(2) BmimB MICHEBOrO EKCLHEHTPHCUTETY
(BimHOocHO miHIT fii OCBOBOI CHIIHM) CHIX
BPaxOBYBaTH y HACTYITHHX BHIIAIKAX:

— SIKIIO 3TMHAIBHUN MOMEHT, NPUKIAICHUN
BIJIHOCHO TIO3JIOBXKHBOI OCI 3BAapHOIO IIIBA,
BHUKJIMKA€E PO3TAT y KOPEH1 3BApPHOTO I11BA, JIUB.
pucyrok 4.9 (a);

— SIKIIIO PO3TATYBAIbHE 3YCHJUIS, MPUKIIAICHE
NEPIEHAUKYISAPHO IO  TO3JOBXHBOI  OCi
3BaPHOTO  IlIBa, BHKIMKA€  3THHAIBHUI
MOMEHT, M0 MPHU3BOAUTH 10 BHHUKHEHHS
PO3TATYBAJIBHOTO 3YCHJUIA B KOPEHI 3BApHOIO
1IBa, AuB. pucyHok 4.9 (0).

(3)  Slkmo 3BapHMil IIOB € YaCTHHOIO
3BapHUX IIBIB 10 TEPUMETPY TMepepizy
3aMKHYTOTO npod i, MicClIeBHIT
EKCIICHTPHCUTET BPAXOBYBATH HE CIIiJI.

a(a)
T~ N

412 ECCENTRICALLY LOADED
SINGLE FILLET OR SINGLE-SIDED
PARTIAL PENETRATION BUTT
WELDS

(1) 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)

Pucynox 4.9 IloomuHoKi KyTOBi Ta 0IHOCTOPOHHI CTUKOBI 3BapHi 1B 3 HEMOBHUM

MpoOBapoM

a — 3rUHAJILHUI MOMEHT BHKJIMKAE po3THr'y KOpeHi 3BApPHOro mBa;
0— PO3TATryBaJIbHE 3yCULJIl BUKJITUKAE PO3TAT B OCHOBI 3BApHOIo mBa
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, IO IPUKPIIIO-
IOTbhCsA OJHIETIO NTOJUIEIO

(1) Tlpm «kpimmeHHI KYyTHKIB  OJHI€EIO
HOJIUICI0 CKCICHTPUCUTET 3BAPHUX 3’€IHAHBb
HAIyCKy BPaXOBYETHCS MUIIXOM BHKOPHUCTAH-
HI y pO3paxyHKax pO3pPaxyHKOBOi ILIOIIi
HOMEPEYHOTrO Mepepi3y K MPH LEHTPATbHOMY
HaBaHTAXEHHI

4.13 ANGLES CONNECTED BY ONE
LEG

(1) In angles connected by one leg, the
eccentricity of welded Ilap joint end
connections may be allowed for by adopting
an effective cross-sectional area and then
treating the member as concentrically loaded.



2 Jis  pIBHOTIONMUYHUX KYTHKIB  Ta
HEPIBHOTIOJIMYHUX, MPHUKPIIUIEHUX HMIMPOKOIO
TIOJIMLICIO, PO3PaxXyHKOBA ILIOIIA MEPepizy MOXKeE
OyTH MPHUIHSATA PIBHOIO IUIOILI Tepepizy OpyTTO.

(3) Ipu  Bu3HAUeHHI  PO3PaXyHKOBOI
HECy4ol 3IaTHOCTI MONEPEYHOro Mepepizy
HEPIBHOTIOJIMYHOTO KYTHKA, MPUKPIILIEHOTO
MEHIIIOK TOJHIICI0, PO3PaXyHKOBY ILIOILY
CIIiI IPUAHATH PIBHOIO TUIONII MOTIEPEYHOTO
nepepisy OpyTTO EKBIBaJIEHTHOTO PIBHOIIO-
JMYHOTO KYTHKA 3 IIUPHUHOIO TIOJIHIl, PIBHOIO
IIMPHUHI MEHIIOI TOJUI[l HEPIBHOMOJUYHOIO
kytuka, auB. EN 1993-1-1. Opnax, npu
BU3HAUYEHHI PO3PaxyHKOBOI HECYUO1 3/JaTHOCTI
Ha CTIAKICT, CTHCHEHOrO e€eJIEMEHTa, JUB.
EN 1993-1-1, ciig BUKOpHUCTOBYBAaTH (haKTHU-
HY TUIONLY TTOTIEPEYHOTO Mepepizy OpyTTo.

4.14 3BAPIOBAHHsA B XOJIOJHO-
CO®OPMOBAHUX 30HAX

(1) 3BaproBaHHS MOXKHAa BHKOHYBATH Y
MeXax JOUISHOK 3aBIOBXKKH Ot 13 KOXKHOT
CTOPOHU XOJIOJHOC(POPMOBAHOT 30HHU, JUB.
Tabnuiro 4.2, TpU  BUKOHAHHI OJHIET 3
HaCTYITHUX YMOB:

— X0JIOTHOC(OPMOBaHI 30HU HOPMATI3yIOTh
Micast XOJIOMHOTO (DOPMYBAaHHS /0 IOYATKY
3BapIOBAIBHUX POOIT;

— BigHOWIEHHS I/t 3a40BOJBHSE BIOIIOBITHE
3HAYCHHs, OTpUMaHe 3 Tadyuii 4.2.

(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 IN COLD-FORMED

ZONES

(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 rft-ratio satisfy the relevant value
obtained from Table 4.2.

Tadnuus 4.2 'YMoBH /AJisi 3BapIOBaHHS X0JI0AHOC(OPMOBAHHUX 30H TA MPUJIETJIONO 10 HUX METAaJy
Table 4.2 Conditions for welding cold-formed zones and adjacent material

MakcumaibHa TOBIIHMHA, MM
Maximum thickness (mm)

Jedopmariist BHAaCIiZoK
XOJIOAHOTO (hopMyBaHHS,

V 3aranbHOMY BUNAIKY
Generally

[Tpu noBHOMY PO3KHCIIEHHI
AIOMiHIEM

Fully killed Aluminium-
killed steel

(Al 2 0,02 %)

JIOMiHY€ BTOMHE
HaBaHTaXCHHs
Where fatigue predominates

rit %
Strain due to cold forming JOMiHY€E CTaTHYHE
(%) HAaBaHTAKEHHS
Predominantly static loading
225 <2
>10 <sg Byne-sxa Any
Bynp-sxa Any
23,0 <14 24
22, <20 2
21, <25 4
21 <33

Byne-sxa Any Bynp-axa Any

16 Bynp-sixka Any
12 24

10 12

8 10

4 6




S) AHAJII3, KIACHU®DIKAIA TA
MOJAEJIFOBAHHA

51 3ATAJIBHUHM PO3PAXYHOK
5.1.1 3araiabHi moJI0KEeHHHA

(1) Sk mpaBwmitO, CJIiT BpaxXOBYBaTH BILTUB
poOOTH 3’€HAHB HA PO3MOAUT BHYTPILIHIX
CHJI Ta MOMEHTIB Y KOHCTPYKIIii, a TAKOX Ha
3aranpHi edopMartii KOHCTpyKIii. Skmo nei

BIUIMB  HE3HAYHWH, TO HUM  MOXHA
3HEXTYBATH.
(2) Hdns  BCTaHOBIIGHHS  HEOOXITHOCTI

BpaxyBaHHsl BIUIMBY pOOOTH 3’€lHaHb Ha
BUKOHAHHA PO3PAaXyHKY pPO3PI3HSAIOTH TpHU
THUIU CIIPOIIEHUX MOJIENEN BY3IIiB:

— HpOCTI/II\/II, 3a SKUM MOXHa JOIMYCTHTH, IO
BY30J1 HE MIEpPEAA€E 3rUHATIBHIUI MOMEHT;

— OKOPCTKHH, 3a SKAM poOOTa By3JIa HE
BIIJIUBA€ Ha PE3YyIbTATH CTAaTUYHOT' O

PO3paxyHKy;

— HaIIBXXOPCTKUM, 32 SIKUM CJIiJi BpaXOBYBaTH
po06OTYy By3J1a Y pO3paxyHKY.

(3)  Twum mopmem By3na CiiJ BU3HAYATH 3a
Tabnuiero 5.1, y 3aJie)KHOCTI Bix Kiacudikarii
BYy3J1a Ta 00PAHOI0 METOJIy PO3PAXYHKY.

(4)  3angekHICTP MDK KyTOM IIOBOPOTY Ta
MOMEHTOM Y BY3Ji, III0 BHKOPHCTOBYETHCS
IpH  PO3PaxyHKy, MOKe OyTH CIpoIleHa
MPEJICTaBICHHSIM Y BUIJISIAI  BiANOBIAHOT
KpUBOi, BKJIIOYAIOUM JIHIAHY anpoKCHUMAIlil0
(mampuknaza, OuTiHINHY a0o TpuIiHIHHY), 3a
YMOBH, M0 I ampoOKCUMYy4Ya KpHBa
MOBHICTIO PO3TalllOBaHA HIDKYE PO3PaxyH-
KOBOi KpHMBOi 3aJie’KHOCTI MDK  KyTOM
MOBOPOTY Ta 3THHATHLHUM MOMEHTOM.

5.1.2 Tlpy:xHuii po3paxyHoK

1) By3nu notpibHo KnacugikyBaTH 3a ix
MIOBOPOTHOIO KOPCTKICTIO, JUB. 5.2.2.

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

(1) The joints should be classified
according to their rotational stiffness, see
5.2.2.



2 By3nu TOBMHHI MaTd  JOCTaTHIO
MIIHICTD IS Tepeaadl JII0YuX Yy HUX CHII Ta
MOMCHTIB, OTPUMAaHHMX TMPH CTATHYHOMY

PO3paxyHKy.

3 Y BUINAAKy HAIMMBXOPCTKOTO BY3Ja B
CTaTUYHOMY PO3PaxXyHKY MOTPIOHO MpuitmMaTu
MMOBOPOTHY KOPCTKICTh Sj, IO BiINOBiIa€E
3ruHaibHOMY MOMeHTy Mj,Eq. Sxmo Mj,Eq
He nepesumrye 2/3 M;j,Rq, To B craTmuHOMY
pPO3paxyHKy MO’KHA TPUHHATH TIOYaTKOBY
MOBOPOTHY JKOPCTKICTh Sj,ini JHMB. PHCYHOK
5.1 (a).

()] JIJist cripoIieHHsT METOMKH, HaBeICHOT
B 5.1.2(3), po3paxyHKOBe 3HAUCHHS KpPYTHOI
KOPCTKOCTI MOJXKHAa BBa)KaTH TaKuM, IO
JOPIBHIOE Sjini JJT BCIX 3HAYCHD 3THHAIBHOTO
MomeHTy Mj,Eq, sIK moka3zaHO Ha pHUCYHKY
5.1(6), nme xoedimieHT mepexoay A0
MOAU(IKOBAHOI )KOPCTKOCTI MpUMMAaeThCs 3a
Tabmuiero 5.2.

(5) Jns By3miB i3 JABOTaBpiB 3HAYECHHS
MTOBOPOTHOI KOPCTKOCTI Sj HaBeaeHo B 6.3.1.

Tabauusa 5.1 Tun monesi By3na
Table 5.1 Type of joint model

(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 S; corresponding to the
bending moment M;,Eq should generally be
used in the analysis. If M;,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

Merop po3paxyHKy Knacudikauis By3na
Method of global analysis Classification of joint
[pyxHuit HominansHo Koperkwmii Hamisxopctkuii
Elastic nrapHipHUi Rigid Semi-rigid
Nominally pinned
XKopcrko-mactuaHuii HominansHo PiBHOMITHU# YacTkoBO piBHOMIITHUIH
Rigid-Plastic nrapHipHUi Full-strength Partial-strength

[IpyxHO-TUTaCTHYHUH Howminansao Kopcrtkwmii Ta HamnixopcTkuii Ta 4aCTKOBO piBHOMIIIHHUM.
Elastic-Plastic nrapHipHUi PpiBHOMITHII HarmigxopcTkuii Ta piBHOMITIHEIA.
Nominally pinned |Rigid and full- JKopcTkuit Ta 4aCTKOBO piBHOMIITHHIMA
strength Semi-rigid and partial-strength.
Semi-rigid and full-strength.
Rigid and partial-strength
Tun moneni By3na Ipoctuit Kopcrxmii HamnisxopcTiuit

Simple Continuous

Semi-continuous
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Pucynok 5.1 IloBopoTHa :KOPCTKiCTH, IO MPUIIMAETHCS MPH MPYKHOMY

PO3paxyHKy

Figure 5.1 Rotational stiffness to be used in elastic global analysis

Taéanus 5.2 Koedimient nepexomy 10 MoaupikoBaHoi KOPCTKOCTI T

Table 5.2 Stiffness modification coefficient »

IHIII TUIIA CIIOJTYYEHD

(CHOJIYYEHHS BAJIKH 3
BAJIKOIO, CTUKH BAJIOK,
CIIOJIYYEHHS BA3H
CHIOJIYYEHHA BAJIKM 3 KOJIOHH 3
THUIl 3’€JHAHHA KOJIOHOIO OYHIAMEHTOM)
TYPE OF CONNECTION BEAM-TO-COLUMN
JOINTS OTHER TYPES OF JOINTS
(BEAM-TO-BEAM JOINTS,
BEAM SPLICES, COLUMN
BASE JOINTS)
3BAPHE 3’€ITHAHHS 2 3
WELDED
BOJITOBE 3’€JHAHHA TOPLEBOTO 2 3
OIIOPHOTI'O JINCTA
BOLTED END-PLATES
BOJITOBE 3’€IHAHHS 3BHUCIB IIOJMII 2 3,5
IHEPEPI3Y
BOLTED FLANGE CLEATS
OIIOPHI JIMCTHU BA3HU - 3

BASE PLATES

5.1.3 KopcTko-mjiacTUYHHUI pO3paxyHOK

(1) Bysmu cmig wiacudikyBatn 3a  ix
MILHICTIO, TuB. 5.2.3.

2 3HaueHHs Mjrd s
JIBOTaBpPIB HaBeJIEHO B 6.2.

BY3IiB 13

(3)  [Mnsa po3paxyHKy BY3IiB 3 €JIEMEHTIB
3aMKHYTOT'O npodito MOXHa
BUKOPDHUCTOBYBATH  METOJl, HAaBEICHUIH Y
po3aini 7.

5.1.3 Rigid-plastic global analysis

(1) The joints should be classified
according to their strength, see 5.2.3.

(2) For joints connecting H or | sections
Mjrq IS given in 6.2.

(3) For joints connecting hollow sections
the method given in section 7 may be used.



(4) [ToBOpoTHA 37aTHICTH BY3JiB TTOBUHHA
OyTH JIOCTaTHBOIO MO BIIHONIICHHIO O KyTa

MIOBOPOTY By3I1a, OTPUMAHOTO pu
PO3paxyHKy.
(5) [ToBopoTHa  3maTHICTH  BY3JIIB 13

JIBOTABpIB TIOBMHHA OyTH TIepeBipeHa Yy
BIJIOBITHOCTI 3 6.4.

5.1.4 IlpysKHO-ILUIACTHYHHI PO3PAXYHOK

(1) By3mm cnmig wiacudikyBatn 3a  ix
KOPCTKICTIO (muB. 5.2.2) Ta MIOHICTIO (OMB.
5.2.3).

(2) Hnsa  By3nmiB i3 jaBoTaBpiB  MijRrd
HaBeJieHo B 6.2, Sj— B 6.3.1, ¢dcd — B 6.4.

(3)  Jlms po3paxyHKy BY3JIB i3 3aMKHYTHX
npodiaiB MOXHA BHUKOPUCTOBYBAaTH METOJ,
HaBeJICHUI y po3aii 7.

(4) Hnsa  BU3HAYCHHS  PO3IMOJUICHHS
BHYTPIIIHIX 3yCHUJIb Ta MOMEHTIB B €JI€MEHTaxX
KOHCTPYKIIIH cITijt BUKOPHUCTOBYBATH

3AJIEKHICTE MDK 3THHAJIBHMM MOMEHTOM Ta
KYTOM IIOBOPOTY BY3JIa.

(5) s cropomieHHS pO3PaxyHKy MOKe
Oyt mpwuitHATa OUTIHIMHA 3aJEXKHICTh MK
MOMEHTOM Ta KyTOM [OBOpPOTY BY3Ia,
nmokazaHa Ha pucyHky 5.2. KoedimieHnT
nepexoy 10 Mo au(iKoBaHOT YKOPCTKOCTI CITiT
puiMaTu 3a TadiuIero 5.2.

Aw

|

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
Mjrq 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.

M'[,Rd

-
¢Cd

Pucynok 5.2 Cnpouena oiiHiliHa 3a1€XKHiCTh Mi’K MOMEHTOM Ta KyTOM IOBOPOTY

BY3J1a

Figure 5.2 Simplified bi-linear desing moment-rotation characteristic

5.1.5 Po3paxyHok ¢pepm

5.1.5 Global analysis of lattice girders



Q) [Tonoxennsi, HaBemeHi B 5.1.5,
3aCTOCOBYIOTBCSl TUIBKM Ui  KOHCTPYKIIIH,
BY3IM SKHX TIE€pPEBIpeHI BIANOBITHO IO
po3miny 7.

2 PosmoxineHHss OChOBUX 3YyCHIb Y
depMax MOXHAa BU3HAUWTH, TPHITYCKAIOUU
HIapHIpHE CIOJYYEHHS CTPWXKHIB Yy BYy3Jax
(muB. Takox 2.7).

(3)  dpyropsmHuMH MOMEHTaMH y BY3JIax,
BUKITMKAaHUMH iX TOBOPOTHOIO >KOPCTKICTIO,
MOXXHa 3HEXTYBAaTH SK TIPU PO3PaXxyHKY
€JIIEMEHTIB, TaK 1 HpPH PO3PaxyHKY BY3IIB,
SIKIIIO BUKOHYIOTBCS JIB1 HACTYITHI YMOBH:

— TreoMeTpisi Ta  IapaMeTpu  BY3JIB
BIJIIIOBIIAIOTH oOuacTi 3aCTOCYBaHHSI,
3a3HavyeHid y Tadnuix 7.1, 7.8, 7.9 abo 7.20;

— BITHOIIECHHS KOHCTPYKTHUBHOI JOBXHHHU JIO
BHUCOTH IEpepi3y elIEeMeHTa Yy MJIOMKHI GpepMu
HE MEHIIE BIANOBIAHOrO  MIHIMAJILHOTO
3HaueHHs. [nsg  KoHCTpykmiii — OyniBeinb
MIHIMaQJIbHE 3HAYCHHS MOXE€ OyTH TPUHHATO
TakuM, IO JOpiBHIOE 6. bimbiii 3HaYeHHS

MOJKYTh BCTAHOBJIIOBATUCS B IHIIMX YaCTHHAX
EN 1993.

4 MOMEHTH, 10 BHHHKAIOTHL Bix il
MOTNIEPEYHNX HaBaHTaXEHb (y TUIONIMHI abo 3
IUIOIIMHYU), TPUKIAICHUX MDK  BYy3JaMHu
dbepMu, il BpaxOBYBAaTH MPH PO3PaXyHKY
€JIEMEHTIB, JI0 SIKUX BOHHU MPUKIAJICHI, SKIIO
BHKOHaH1 yMOBH, HaBeeH1 B 5.1.5(3):

— CTPWXKHI PENIITKH MOXYTh BBa)XKaTUCS
[IAPHIPHO 3’€JJHAHUMU 3 TIOSCAMH, 1 TaKUM
YMHOM MOMEHTH Bil [ii TMONEPEYHUX CHII,
NPUKIAJCHUX IO CJIEMEHTIB TOosCy, He
MMOBUHHI TI€peIaBaTHCS Ha CTPHMIKHI PEIIITKH
Ta HaBIIAKH;

— TOSCH MOXKHA PO3IJISAAaTH SK HEpO3pi3Hi
OaJKy 3 ULIApHIPHUMHU OINOpaMU Yy BYy3jlax

bepm.

(5) MoMeHTH, 10 BHHHKAIOTH  Bif
eKCIIEHTPHCUTETIB, MOXHAa HE BPaxOBYBaTH
IpU  pO3paxyHKy PpO3TSATHEHHX CJIEMEHTIB
MOSICIB Ta CTPIIKHIB penritku. Humu Takox
MOYKHA 3HEXTYBATH TPU PO3PaxyHKy 3’€THAHb,

(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).

(3) 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



SIKIITO 3Ha4YCHHA eKCI.[eHTpI/ICI/ITeTiB
nepeOyBaloTh y HACTYITHUX MEXKax:

the following limits:

~0,55d, < e <0,25d,; (5.1a)
~0,55h, < e <0,25h,, (5.16)

JI€ € — eKCLICHTPUCUTET, TUB. PUCYHOK 5.3;

do — miameTp mepepizy moscy;

ho — Bucota mepepidy moscy y IUIONIUHI
PEIITKY.

(6)  Slkmo 3HAYCHHS EKCIEHTPUCHUTETIB
nepedyBarOTh Yy MeXax, 3a3HA4eHUX Y
5.1.5(5), To MOMEHTH, III0 BUHUKAIOTh Bifl IIUX
eKCLEHTPUCUTETIB, CJ1J BpPaxoOBYBaTH IpHU
pO3paxyHKy CTUCHEHHMX E€JIEMEHTIB MOsfCIB. Y
[IbOMY BHUMAJKy MOMEHTH, 1110 BUHUKAIOThH BiJ
eKCLEHTPUCUTETY, MOBUHHI OyTH PO3IOUIEH]
MDK CTUCHEHUMH €JIeMEHTaMHU NOsICY 3 KOXKHO1
CTOpPOHU BY3JIa Ha OCHOBI iX KOe€(IiIli€HTIB
BilHOCHOT kopctkocti [/L, me L —
KOHCTPYKTHBHA JIOBXXKMHAa €JIeMEHTa, pIBHA
BiJICTaH1 MK BYy3JIlaMH (PEpMH.

(7)  Slkmo 3HAYCHHS  EKCIEHTPHUCHUTETIB
3HAXOMATBCS 3a MEXaMH, BKa3aHUMH Y
5.1.5(5), TO MOMEHTH, 1110 BUHUKAIOTh BiJT X
€KCIICHTPUCUTETIB, CJiJi BPaxOBYBaTH IIPH
PO3paxyHKy BY3IiB iX 3’€IHAHb Ta CTUCHEHHX
€JIeMEHTIB TOsCIB. Y I[bOMY BHUIAAKY
MOMEHTH, 1o BUHUKAIOTh BiJI
€KCIICHTPUCUTETY, TOBUHHI OyTH PO3MOJIUICH1
MDK yCiMa eJeMEHTaMH, IO CXOAAThCA Yy
BY3JIi, HA OCHOBI iX KO€(]II[i€HTIB BIAHOCHOL
xopcrrocTi /L.

(8) HampyxeHHs B mOsCi Bil MOMEHTIB,
10 BPAxXOBYIOTHCS MPH PO3PAXYHKY IMOSCY,
TAKOX CIIiJI BPaxOBYBAaTH TMPH BHU3HAYCHHI
KoediieHTiB Km, kn Ta Kp, o
BUKOPHCTOBYIOTHCSL TPH PO3PAxXyHKY BY3JIIB,
muB. Tabmwmid 7.2 — 7.5, 7.10, 7.12 — 7.14.

(9) Bumagku, KOJM MOMEHTH MOBHHHI
BPaxOBYBaTHCs TMPH PO3PaxyHKy, 3BEAEHI Yy
Tabmuro 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 kg, 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.

(9)  The cases where moments should be
taken into account are summarized in
Table 5.3.
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CrucHyTuii mosic
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Postaraenuit mosic
Tension chord

CTpmKeHb penriTKa
Brace member

Byzon
Joint

He BpaxoByeThcs, SKILO

3a/I0BOJICHI yMOBU
5.1.5(3)

Not if 5.1.5(3)
is satisfied

BpaxoByetbest
Yes

He BpaxoByeThbCs
No

BpaxoByeTtbcst

He BpaxoByetbcs
No

Yes

He BpaxoByeTbcs, AKILIO
3amoBorneHi ymoBu 5.1.5(3)
Not if 5.1.5(5) is satisfied




5.2 KIACU®IKALIA BY3JIIB
5.2.1 3arajabHi M0JI0OKEeHHSH

(1) KoHCTpyKTHMBHiI  BIAacTHUBOCTI  yCiX
BY3JIIB MOBWHHI BiINOBIIATH MPHITYIIEHHSM,
NPUAHIATAM Y KO)KHOMY KOHKPETHOMY METO/Ii
pPO3paxyHKy, Ta HE BIUIMBATH HECTIPHUSTINBO
Ha 1HII YaCTUHU KOHCTPYKITii.

(2) By3m KIacu(iKyroTh 3a ix
KOPCTKICTIO (muB. 5.2.2) Ta MIOHICTIO (OMB.
5.2.3).

IMPUMITKA. V HarioHansHOMY T0IaTKy MOXe OYyTH
HaBeJeHA JOJaTKoBa iH(oOpMaIlis MmoA0 Kiachdikariii
BY3JIIB 32 IX JKOPCTKICTIO Ta MIIIHICTIO, HAIPHUKIIAJ]
iHpopMallis, aHanoriyHa HaBeneHii B 5.2.2.1(2).

5.2.2 Kaacudikanisi 3a ;KopcTKicTIO
5.2.2.1 3azanvui nonoscenns

(1) Byson wmoxHa Ki1acu}iKyBaTH K
KOPCTKWH, HOMIHAJIBHO MIAPHIpHUN  abo
HaITIB)KOPCTKUM B  3aJIEKHOCTI Big HOTO
MMOBOPOTHOI JKOPCTKOCTI, MOPIBHIOIOYH HOTO
MMOYaTKOBY TIOBOPOTHY JKOPCTKICTH Sjini 3
TPAaHUYHMMH 3HAUYCHHSIMH Kiacu]ikariiHux
30H, HaBeJICHUMH B 5.2.2.5.

[MPUMITKA. TlpaBuia BU3HA4YEHHsS Sjini BY3JIIB 13
JBOTaBpiB BUKIaeHi B 6.3.1. [IpaBuna BusHaueHHs Sjini
BY3IIB 13 3aMKHYTHX [podiliB y  JaHOMY
HOPMAaTHBHOMY JOKYMEHTI HE HaBE/ICHi.

(2) Byzon wMmoxna kimacudikyBaTH Ha
OCHOB1 EKCIIEpUMEHTAIbHHUX IaHHUX, JOCBIITY
MOTepeAHBOT 3a10BUTBHOT eKCIUTYyaTallii abo 3a
pe3yibTaTaMd  pO3paxXyHKy Ha  OCHOBI
BUNPOOYBaHb.

5.2.2.2 Hominanvho wapHipti 8y3iu

(1) HowminanbHo HIApHIPHUIT BY301
MOBUHEH TepeJaBaTH BHYTPIIIHI 3ycuiuist 6e3
BUHMKHEHHS 3HAYHUX MOMEHTIB, KI MOIJIH O
HECIPUSITIUBO BIUIMHYTH Ha OKPEMi €lIeMEeHTU
a00 Ha KOHCTPYKIIO B IJIOMY.

(2) HowminanbHO mWIAPHIPHHN BY301 HE
MOBUHEH CTPUMYBATH IOBEPTAHHS BY3Ja MPH
i pO3paxyHKOBOTO HaBaHTaXKCHHSL.

5.2 CLASSIFICATION OF JOINTS
5.2.1 General

Q) 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.



5.2.2.3 ’Kopcmki 8y3au

(1) By3mu, mo kimacudikyrOTbCsS 5K
KOPCTKI, IOBUHHI MaTH JIOCTATHIO TIOBOPOTHY
HKOPCTKICTh TUISL MIITBEPKCHHS
PO3PaxyHKOBOTO MPHITYLICHHS, TNPUHHITOTO
[P CTATUYHOMY PO3PaxyHKY.

5.2.2.4 Hanisocopcmxi 8y3nu

(¢D)] By3znmu, 1o He  3aJ0BOJIBHSIOTH
KpUTEpil I JKOPCTKUX ab00 HOMIHAIBHO
HIApHIPHUX BY3IIB, CIiJ KiIacU(IKyBaTH SIK
HaIIBXOPCTKI.

IMPUMITKA. HamigxopcTki By3Iu 3a0€3MEUyIOTH
nepeadavYeHuil CTYMiHb B3a€EMOMIl MK €leMEHTaMH,
3aCHOBaHMH Ha pPO3PaXyHKOBIH 3aJeKHOCTI MIX
MOMEHTOM Ta KyTOM IOBOPOTY BY3JIa.

2 HamisxxopcTki BY3JIH MTOBUHHI
nepeaaBaTH BHYTPINIHI 3yCUIIIS Ta MOMEHTH.

5.2.2.5 I'panuuni 3nauenns Knacugikayitihux 30mn
(1) Tpanmmi xmacudikaiii ajas  BY3JIIB,

OKpIM CIOJlydeHb 0a3 KOJIOH, HaBeICHI B
5.2.2.1(1) Ta Ha pucyHKY 5.4.

Mij

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 Knacudikauisa By3jiB 3a :KOpCTKicTIO
Figure 5.4 Classification of joints by stiffness

Bomal — OKOpPCTKMH  By30Jd,  SIKIIO
S;im 2 K,El, /L, ne k, = 8 nyist pam kapkacis, B

SKMX CHCTEMa B’s3€i 3MEHIIYE TOPH30HTAIbHI
nepemimenns, npuHaiimai, Ha 80 %; ko = 25
IV PEIlTH paM KapkaciB 3a yMOBH, IO Ha
koxHOMy moBepei K, /K >0,1".

30Ha 2 — HamiBXOPCTKUM By3os. Bci Bysnu
30HM 2 cnif Kiacu(iKyBaTH SK HaMiBXOPCTKI.
By3mu 308 1 abo 3 B okpeMHMX BHIaJKax
MOXYTh TaKOX posrnsaaTucs K
HaMIBXKOPCTKI.

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.



30oHa 3 — HOMIHAIBLHO MIAPHIPHUHA BY30I1,
sk S.. . <0,5El /L, .

juni —

* IIpu K,/K,.<0,1 BY3IIU cItig
KiIacu(ikyBaTH SIK HaIliBXXOPCTKI.

VYMOBHI HO3HAYEHHS

Kb — cepenne 3HadyeHHs lb/Lp mist Beix
0aJIOK JAHOTO TIOBEPXY;

Kec — cepeane 3HaueHHs /L. mis Beix
KOJIOH JIAHOTO TOBEPXY;

Ib —  MOMEHT
nepepizy Oanku;

IHepuii  MONEepeyHoro

lc —  MOMEHT
nepepizy KOJIOHH,

IHepuii  MONepeyHOro

Lo — mporuH Oanok (BLACTaHb  MIK
LEHTPAMH KOJIOH);

Lc — BHCOTa KOJIOHH B MeXaxX MOBEPXY.

(2)  basu koyoH MOXHaA KIacH(iKyBaTh SK
YKOPCTKI, SIKIIO 3aJ0BOJIBHSIOTHCS HACTYIHI

YMOBH:

— y paMax KapkaciB, B SKHX CHCTeMa B’s3eil
3MEHIIIYE  TOPH30HTAIbHI  TEPEMIIICHHS,
npuHaiiMHi, Ha 80 % Ta BIIMBOM nedopmartiit
MO>KHA 3HEXTYBATH, SKIIO

Zone 3:
S..i <0,5EL /L,

nominally pinned, if
jin
*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;

Iy is the second moment of area of a
beam;

Ic is the second moment of area of a
column;

Lo is the span of a beam (centre-to-centre
of columns);

Lc 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:

L, <0,5; (5.2a)
05<A,<3931aS, >7(2h,—1)-El /L, (5.26)

— a0 AKII0 otherwise if
S m = 30El /L, (5.2r)

1€ A, - THYYKICTb KOJIOHM 3 HIApHIPHUM
3aKpITUICHHSAM KIHITIB;

l, L -auB. pucyHok 5.4.
5.2.3 Kaacudikauisi 3a miHicTio
5.2.3.1 3azanvni nonoorcenns

(1) Byzon xmacu(ikyTh SIK KOPCTKHUIA,
mapHipHUii  abo0  YacCTKOBO  YKOPCTKHH,
MOPIBHIOIOYM HOTO PO3pPaxXyHKOBY HECYdy
3aTHICTh Ha 3rUH MjRrd 13 pO3PaxyHKOBUMHU

where: A, 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
Mjrq With the design moment resistances of



HECYYMMH 3IaTHOCTSIMH HA 3THH EJIEMEHTIB,
aki BiH 3’enauye. [lpm xmacudikarii By3imiB
pPO3paxyHKOBY HeECydy 3[aTHICTh €JIeMEHTa
Cig TmpuiAMaTH SK IS eIeMeHTa, 110
MIPUMUKAE JI0 BY3JIa.

5.2.3.2 Hominanvho wapHipni 8y3iu

(1) HowminamsHO HIapHIpHUN BY30I1
MMOBUHEH TepelaBaTH BHYTPINIHI 3ycruIs 0e3
BUHUKHEHHS 3HAYHHX MOMEHTIB, SIKI MOTJIA O
HECIPHSITINBO BILTUBATH HA OKPEMi EIIEMECHTH
a00 Ha KOHCTPYKIIIIO B IIJTIOMY.

(2)  HowminampHO HIapHIpHUHA BY30I1
MOBUHEH CTPUMYBATH MOBOPOT BY3Ja MpPHU il
PO3paxyHKOBOTO HABAaHTA)KCHHSI.

(3) Byszon wmoxna kinacudikyBaTH —SIK
HOMIHAJIBHO  IIApHIPHUN,  SAKIIO  HOro
pO3paxyHKOBa HECy4a 3/1aTHICTh Ha 3TUH Mij,rd
He mnepeBumye 0,25  po3paxyHKOBOTO
3HAQYEHHS HECydoi 3JaTHOCTI Ha 3THH,
HEOOXITHOT JiIi PIBHOMIITHOTO BY3Ja, 3a
YMOBH, IO BIH TakKOX Ma€ JOCTATHIO
MMOBOPOTHY 3JaTHICTb.

5.2.3.3 JKopcmxi ey3nu

(1) PospaxyHkoBa  Hecy4a  3aTHICTh
KOPCTKOTO By3Jla TMOBHHHA OyTH HE MEHIIEe
PO3paxyHKOBOI HECY4O1 3/JaTHOCTI €JIEMEHTIB,
10 3’ €HYIOTHCS.

(2) Byzon wMoxkna kinacudikyBaTH — SIK
KOPCTKUHM, SKIIO BIH 3a/JI0BOJIbHSE YMOBH,
HaBeJICH1 Ha PUCYHKY 5.5.

|_ ) M;,sd
a)

I_ ) M; sq
0) '

Pucynok 5.5 Kopcetki By3au:

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 j.Rd 2 Mb,pl,Rd
abo

M j,Rd 2 Mc,pI,Rd

M j.Rd 2 Mb,pl,Rd
abo

M j,Rd 2 2'vlc,pl,Rd

a — BepX KOJIOHH; 0 — 10 BUCOTi KOJIOHU

Figure 5.5 Full-strength joints:

a) Top of column; b) Within column height

Mbplrd— pO3paxyHKOBa Hecy4a 3JaTHICTb
0anKy Ha 3TUH Y TUIACTUYHINA CTali;

Mcpird — pO3paxyHKOBa Hecyda 3JaTHICTb
KOJIOHU HAa 3THH Y IJIACTHYHIN CTaii.

Mbpird IS the design plastic moment resistance
of a beam;

Mecpird IS the design plastic moment resistance
of a column.



5.2.3.4 Hanisocopcmxi 8y3iu

Q) By3on, mo He BiAmOBimae ymoBaM,
BUCYHYTUM JI0 XOPCTKOrO a00 HOMIHAJIbHO
IIAPHIPHOTO BY3Ja, CIII KIacCH(IKyBaTH SIK
HaMiBXXOPCTKUNA BY30J.

53 MOJIEJIOBAHHA
CIIOJIYUYEHHS BAJIKM 3 KOJIOHOIO

(1) THpu ™opentoBaHHI JeHOPMOBAHOTO
CTaHy By3Ja CiiI BpaxoByBatu nedopmarii
3CYBYy JUISIHKH CTIHKH KOJOHH B MIiCIi
MPUMUKaHHST Oallkk, a TakKoX aedopmarliro,
10 BHHUKA€E BHACTIIOK MOBOPOTY BY3JIOBOTO
3’€/IHaHHS.

(2) Bysmm cmim  po3paxoByBaTh  Ha
CIPUIHSATTSA BHYTPIIIHIX 3TUHAJIBHUX
MOMEHTIB Mbp1,ed Ta Mb2 Ed HOpMaANBHUX 3YCHIIb
Nbied Ta Nb2ed, momepednux cui Vpied Ta
Vb2, Ed BiJl €IEMEHTIB, 1[0 MPUETHYIOTHCS, JIUB.
PUCYHOK 5.6.

(3) Cymapue 3ycwmuis 3cyBy Vwped Ha
OUISHIII CTIHKH KOJIOHH CIIJI BH3HA4aTH 3a
hopmyroro:

V

Je Z — Tulede BHYTPIIIHBOI Mapu CHUII, JUB.
6.2.7.

(4) Jdna  Toro, 1moO Momenbp By3la
HaWOUIBII TOYHO BimoOpakasia Horo idcHY
po0oTy, AUISHKA CTIHKH KOJIOHH, IO IPAIIOE
Ha 3CyB, 1 KOXHE 3 KpIIUICHb BY3JIB CIiJ
MOJICITFOBATH OKPEMO, BPaXOBYIOYH BHYTPIIIH1
3yCHJUISI Ta MOMEHTH, IO Ai0Th Ha mepudepii
TUISHKA CTIHKH KOJIOHH, JWB. PUCYHKH 5.6 (a)
Tas.7.

(5) sk cmpouryBalbHY — AIbTEPHATHUBY
METO/1y, BUKIaAEHOTro B 5.3(4), 0IHOCTOPOHHI
BY3JII MOXKHa MOJICIIOBAaTH SIK OJUHOYHI
BYy3JId, a JIBOCTOPOHHI BY3JIH  MOXHa
MOJICIIIOBAaTH  SIK  JiBa  PO3IUIBHUX, aJe
B3aEMOJIIIOYMX BYy3Ja, MO OAHOMY 3 KOKHOI
CTOpoHH.  SIK  HaACHiOK,  JBOCTOPOHHS
KOH(Irypariisi croyiydeHHs OajKu 3 KOJOHOIO
Mae Bl 3aleXKHOCTI «MOMEHT — KYT
MIOBOPOTY»: OJIHY — JJIsl TIPABOTO 1 OJIHY — AJIs
JBOTO CHOJYYEHHS.

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.

5.3 MODELLING
OF BEAM-TO-COLUMN JOINTS

(1) 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;gq and Mozedq, Normal forces

Np1eg @nd Nb2ed and shear forces Vi, gy and

Vb2,ed applied to the joints by the connected
members, see Figure 5.6.

(38)  The resulting shear force V,,gq in the
web panel should be obtained using:

wp,Ed — (Mbl,Ed - MbZ,Ed)/Z_(Vcl,Ed _VCZ,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.



(6) TIlpu HBOCTOPOHHBOMY  CHOJYYCHHI
0amKd 3 KOJIOHOKO KOXKEH BY30J  CIIif
MOJICITIOBATH SIK OKPEMY CITipalibHy MPYKUHY,
SK T1OKa3aHO Ha PHUCYHKY 5.8, 110
XapaKTePU3YEThCS 3AJICKHICTIO «MOMEHT —
KYT [TOBOPOTY», SIKa BpaXOBY€ pOOOTY IUITHKA
CTIHKM KOJIOHM Ha 3CyB, a TaKOX BIUIUB
BIJIOBITHUX KPIIJICHB.

(7)  Tlpu Bu3HAuUCHHI PO3PAaXYHKOBOI HECy-
4oi 3/1aTHOCTI Ha 3TMH, @ TAaKOX MOBOPOTHOI
KOPCTKOCT1 Uil KOXHOTO BY3Ja, MOXJIUBUMN
BIUIUB JUISTHKH CTIHKU KOJIOHH, 1110 TIPAIfIOE Ha
3pi3, CHI  BpPaxOBYBaTH 3a JIOIIOMOTOIO
koe(iieHTiB TpaHchopmaii B1 Ta Bo,

ne 1 — 3HayeHHs KoediieHTa TpaHchop-
Mailii 3 1715t TpaBoi CTOPOHU BY3JIa;

B2 — 3Ha4YeHHS KoedilieHTa TpaHcdop-
Marlii 3 AJ1s1 J11BOi CTOPOHH BY3JIa.

[MTPUMITKA. Koediuientu tpanchopmamii B1 ta [
3aCTOCOBYIOThCSl  OesmocepenHbo B 6.2.7.2(7) Ta
6.3.2(1). Takox BOHM BUKOPHCTOBYIOThCS B 6.2.6.2(1)
Ta 6.2.6.3(4) cymicHO 3 Tabnunero 6.3 st BU3HAYCHHS
3HW)KYBAJIBHOTO KOE(illi€HTa ® MPH 3CYBI.

(8) HaOmwkeni 3HaueHHs (1 Ta P2, sKi
0a3yloThCSl HA  3HAYCHHSX  3TUHAIBHUX
MOMEHTIB y Oairi Mp1ed Ta Mp2,gd, AlFOUMX Ha
nepudepli IUITHKM CTIHKA KOJIOHU, JTUB.
pUCYHOK 5.6 (a), MOXHa BH3HAYUTH 3a
Tabnuuero 5.4.

(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 B, and f»,

where: B4, is the value of the transformation
parameter 3 for the right-hand side joint;

B2 is the wvalue of the transformation
parameter B 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 PB1 and B2
based on the values of the beam moments
Mp1eq @nd My, g4 at the periphery of the web
panel, see Figure 5.6(a), may be obtained
from Table 5.4.
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HanpsiMmku cWJI Ta MOMEHTIB BilMOBiIa10Th MO3UTUBHUM 3HAYEeHHAM 3ycHib y ¢popmyJax (5.3) ta (5.4)
Direction of forces and moments are considered as positive in relation to equations (5.3) and (5.4)

Pucynok 5.6 BHyTpiuHi cuiim Ta MOMEHTH Yy BY3JIi:
a — 3HaYeHHS 3yCHJIb HA nmepudepii TITHKU CTIHKH KOJIOHH;
0 — 3HAYeHHS 3yCWIb Y TOYLli MEPETHHY OCeil eJ1eMeHTIiB.
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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Single-sided joint configuration Double-sided joint configuration

BHyTpimmi 3ycHiiIs Ta MOMEHTH, IO AiIOTh HA TIJISIHKAX CTIHKH KOJIOHH Y 3’€IHAHHAX:

Pucynox 5.7
a — rmonepevYHi CUJIM HA AiJSIHII CTIHKM KOJIOHM;
0 — 3ycWJLIf Y BY3J1i CIIOJIyYeHHSs 0AJIKU 3 KOJIOHOIO
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 — By3.1u criosiy4eHHs 0aJ10K i3 KOJIOHAMH

1 Ctuk

1 Joint

2 Ctuk 2: aiBmii 0ik

2 Joint 2: left side

3 Ctuk 1: mpasuii 6ik
3 Joint 1: right side

Pucynok 5.8 MopnenwoBanns By3Jia
Figure 5.8 Modelling the joint

(9) Sk amprepHarmBa 5.3(8) OLabII TOYHI
3HaueHHs B1 1 2 , M0 3ayekaTh BiJ 3HAUYEHb
OankoBuX MOMEHTIB Mjpigq 1 Mjpoeq Ha
MEPEeTHUHI OChOBHX JIHINA elleMeHTa, MOXYTb
OyTM BHU3HAY€HI 3a CIPOLICHOI0 MOJIEILIIO,
oKa3aHor Ha puc. 5.6(0):

B = ‘1_ M j.b2,Ed IM j,bl,Ed‘S 2,
B, =‘1_ ijblvEd I'M j,b2,Ed‘ <2,

(99 As an alternative to 5.3(8), more
accurate values of B; and B2 based on the
values of the beam moments M, g4 and

Mip2eq 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)
(5.406) (5.4b)



ne Mjp1Ed — MOMEHT y TOYIIl HEPETUHY OCeit
€JIEMEHTIB 31 CTOPOHU MPaBoi OaIKu;

Mjb2,ed — MOMEHT y TOYIll TNEPETUHY OCEei
€JIEMEHTIB 31 CTOPOHHU JIIBOT OaJIKH.

(10) TIIpm  Bu3HAUCHHI  PO3PaXyHKOBOI
HECy4oi 3JaTHOCTI Ha 3THH HEMiJICHIIEHOTO
JIBOCTOPOHHBOTO  CIIOJIydeHHS  Oayjku 3
KOJIOHOIO, 3 HEPIBHHUMH IO BHCOTI OallkaMu,
CIiJI BpaxoByBaTH (PaKTUYHE PO3IOALICHHS
JNOTUYHUX HANpPYKEHb Ha JAUIHII CTiHKH
KOJIOHH.

Taoauns 5.4
Table 5.4

Tun xoHdirypauii By3na
Type of joint configuration

=
=
m
o

where: Mjpieds IS the moment at the
intersection from the right hand beam;

Mipb2,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.

Ha6awxkeni 3Hauenns koedinienTa nepexony B
Approximate values for the transformation parameter p

. 3HaueHHs
His Value of
Action
B
M b1,Ed
N

f /‘] Mb1.£d p=1

M2 ed Myres Mb2ed

L~

Mb1,ea= Mo2,ed p=1

My1.eq Mbz1,e4/Mb2 £¢>0 p=1

J Mbz ed/Mb2,£¢<0 p=2
< |
[/

Mbz1,ed+Mb2,£4=0 p=2

VY naHOMy BUTIaJKy 3HAYCHHS 3 € TOYHUM, a HE HAOIKEHUM.
In this case the value of B is the exact value rather than an approximation

6 BY3JIM CIIOJIYYEHHA
KOHCTPYKTUBHUX EJIEMEHTIB
I3 IBOTABPIB

6.1 3ATAJIBHI HOJIOKEHHSA
6.1.1 OcHOBHI MOJIOKEeHHHA

@ Y 1mpOoMy pO3IiUTi MICTATBCS METOIH
pO3paxyHKy JUIi BH3HAYEHHS KOHCTPYK-
THUBHHX BJIACTHBOCTEH BY3JIB paM Oy/Ib-sIKOTO
tuny. [Ipu 3acToCyBaHHI IIMX METOIB BY3JIH
CITIiI MOJICNIOBATH SIK CYKYITHICTh OCHOBHHX
KOMIIOHEHTIB, 1uB. 1.4(1).

6 STRUCTURAL JOINTS
CONNECTING H OR I SECTIONS

6.1 GENERAL
6.1.1 Basis

(1)  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).



(2) OcHOBHI KOMIIOHEHTH BYy3Ja, IO
BUKOPUCTOBYIOTBCS Y TAaHOMY HOPMaTHBHOMY
NOKYMEHTi, HaBeneHi y Tabmumi 6.1, ix
BJIACTUBOCTI CIiJl BU3HAYaTH BiOMOBITHO [0
MOJIOKEHb JAHOTO HOPMAaTHBHOTO JOKyMEHTA.
[Hnri  pi3HOBHIM OCHOBHHX KOMIIOHCHTIB
MOXYTh OYTH BHKOPHCTaHI 32 yMOBH, IIO iX
BJIACTHBOCTI  0a3ylOTbCsl Ha pe3yibTarax
BUINIPOOYBaHb a00 Ha MJaHUX PO3PAXYHKIB
AQHATITHYHIMH YUCEITbHIUMH METOIAMH, ITi/T-
BepKeHUX BUNpoOyBaHHsIMH, TuB. EN 1990.

ITPUMITKA. Mertoau PO3paxyHKYy, o
3aCTOCOBYIOTBCSI JIIsl OCHOBHHUX KOMIIOHEHTIB BY3JIIB,
HaBeJeHI y JaHOMY HOPMAaTUBHOMY JOKYMEHTI, €
3arajJlbHAIMH Ta MOXYTh 3aCTOCOBYBATHCS TaKOX JUIS
MOAIOHUX KOMITOHEHTIB Y IHIIMX KOH]Irypamisx By3iB.
OnHak, KOHKpPETHI PO3paxyHKOBI METOAM BHU3HAUEHHS
Hecy4oi 37aTHOCTI Ha 3TWH, TIOBOPOTHOI KOPCTKOCTI Ta
MMOBOPOTHOI ~ 3JaTHOCTI  BY3JiB  0a3ylOThcsd  Ha
PO3IIOAIIEHH] BHYTPILIHIX 3yCHJb JJIsl KOH(Iryparii
BY3JIiB, HaBeleHHMX Ha pucyHkKy 1.2. Jns iHIHX
KoH(pirypanii BY3JIiB PO3paxyHKOBI METOIU
BU3HAYECHHS HECY4YOi 3JaTHOCTI Ha 3THMH, MOBOPOTHOI
JKOPCTKOCTI Ta TIOBOPOTHOI  3JaTHOCTI  IMOBUHHI

BOICTO aHKa Ha BIANOBIJHUX NPUIYIIEHHAX PO
PO3MOIUICHHS BHYTPILIHIX 3yCHIIb.

6.1.2 KoHCTPYKTHBHI BJIaCTHBOCTI

6.1.2.1 Po3spaxynxosa 3aNeHCHICMb
«32UHATILHULL MOMEHM — KV NOBOPOMY»

(1) Byson moxe Oyru MpeacTaBICHHHA Y
BUTJISAII TIOBOPOTHOI CTajeBOi MPYXKUHH, IO
3’€IHYy€E OCI €JIEMEHTIB y TOUlll iX MEepeTHHY,
SK MOKa3aHo Ha pucyHkax 6.1 (a) ta (0) mis
OJIHOCTOPOHHBOI KOH(Iryparii CroJiydeHHs
OaJIkM 3 KOJIOHOK. BilactuBoCcTi IHOTO
CIIOJIYY€HHSI MOXXYTh OyTH BHpa)keHi y dopmi
PO3PaxyHKOBOi  3aJIe)KHOCTI  «3THHAILHUHN
MOMEHT — KYT TIOBOPOTY», sIKa OIIHCYE 3B’ 30K
MDK 3TUHAIBHUM MOMEHTOM Mied,
MIPUKJIAJICHUM Y BY3Jli, Ta BIAMOBITHUM KyTOM
noBopory 4Ed MK  eneMeHTaMu, IO
3’€MHYIOTBCSA. Y  3arajlbHOMy  BHIIQJIKY
pPO3paxyHKOBa  3aJCKHICTh  «3THHAIBHUHN
MOMEHT — KYT IOBOPOTY» € HEIIHIIHO, 5K
MOKa3aHo Ha PUCYHKY 6.1 (c).

2 Po3paxynkoBa 3aJICKHICTD MIK
3TUHAJIBHUM MOMEHTOM Ta KyTOM IOBOPOTY,
nauB. pucyHok 6.1 (c), MOBHHHA BH3HAYATH
HacCTyMHI TpH  OCHOBHI  KOHCTPYKTHBHI
BJIACTUBOCTI:

(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; ¢, 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:



—HeCy4y 3/IaTHICTh Ha 3THH,
—TOBOPOTHY JKOPCTKICTB;
—TOBOPOTHY 3AaTHICTb.

[MPUMITKA. V neskux BUMamKax MpH TiHCHIA poOOTi
3’€¢[JHAHHSI Ha JII0 3THHAJBFHOIO MOMEHTY Ma€ Micle
MIEBHUIA IOBOPOT, IO € HACTIAKOM B3a€EMHOTO 3CYBY
€JIEMEHTIB Yy OOJTOBUX 3’€JIHAHHAX, HEJOCTATHHOTO

BOICTO aHKa K y BHIAJAKy 0a3 KOJIOH, B3aEMOIis
¢yHmamenty 3 ocHoBoro. Lli dakTopm MOXYyTh
MIPU3BECTH JI0 3HAYHOTO MOYATKOBOTO IMOBOPOTY, SKHMA
CIIiT BpPaXxOBYBaTH Y PO3PAXYHKOBIH 3aJEKHOCTI
«3THHAJILHUM MOMEHT — KyT TIOBOPOTY».

(3)  PospaxyHKoBa 3aJ€XKHICTh «3THHAIb-
HUH MOMEHT — KYyT TIOBOPOTY» CIOJIy4eHHS
OaJIkM 3 KOJIOHOIO IIOBHMHHA BIAIIOBIAATH
MPUITYIICHHSM, TPUAHATAM TMPU PO3PAXYHKY
KOHCTPYKLII B LUIOMY Ta TNpPU PO3paxyHKY
OKpeMux eneMeHTiB, nuB. EN 1993-1-1.

(4)  Hns cmpoieHHS pO3paxyHKy MOXKHA
JOMYCTUTH, IO PO3paxyHKOBa 3aJEXKHICTh
(GTUHAILHUI MOMEHT — KYT ITOBOPOTY» BY3IIiB
Ta 0a3 KOJOH J[BOTaBPOBOIO Iepepizy,

oTpumana 3 6.3.1(4), 3a70BOJIbHSIE BHUMOTH
5.1.1(4).

6.1.2.2 Hecyua 30amuicms 8y31a HA 32UH

(1)  PospaxyHKOBe 3HAYEHHS 3THHAILHOTO
MOMEHTY Mjgg,, 0 JOPIBHIOE MaKCHMab-
HOMY 3HAUCHHIO MOMEHTY pO3pPaxyHKOBOI
3aJICKHOCTI <«GTHHAIBHUH MOMEHT — KYT
[OBOPOTY», JAMB. pHCyHOK 6.1 (B), ciin
npuiimMatu 3a 6.1.3(4).

6.1.2.3 Ilosopomua scopcmricme

(1) IloBopoTHy XOpCTKicTh Sj, 1O €
CIYHOIO KOPCTKICTIO, SIK IOKAa3aHO Ha PUCYHKY
6.1 (B), cmig npuiiMaTH 3a BKa3iBKaMu
6.3.1(4). Hna po3paxyHKOBOi 3aJ€XHOCTI
(GTUHAJbHUH MOMEHT — KYT TIOBOPOTY»
BU3HAYCHHS S] BHUKOHYETHCS @k IO KyTa
nosopoty ¢Xd, mpu skomy 3HaueHHS Mgy
BIIEpLIE JOCATAE 3HAYEHHSA M;pq, ane HE mpu
OUTBIIMX 3HAYEHHSX KyTa MOBOPOTY, [UB.
pucyHok 6.1 (B). IlouaTkoBy MOBOPOTHY
KOPCTKICTh  Sjini, HaXWwJl MpPYKHOT o006aacTi
PO3pPaxyHKOBOi KpUBOI 3aJIEKHOCT] «3THHAJIb-
HUW MOMEHT — KyT TIOBOPOTY» CIiA IpUiiMaTu
3a 6.1.3(4).

-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.

(3) 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 Migg,
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 M, first reaches
M;rq, 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).



6.1.2.4 [Tosopomna 30amuicme

(1)  Po3paxyHKOBY TIOBOPOTHY 3IaTHICTb
4Cd By3na, 10 JOPIBHIOE MaKCHMaJIbHOMY
3HAYCHHIO KyTa IOBOPOTY y PO3PaxyHKOBIii
3aIEKHOCTI  «3TMHATBHUM MOMEHT — KyT
MOBOPOTY», JWB. pUCcyHOK 6.1 (B), cmig
npuiiMaTe 3a Bka3iBkamu 6.1.3(4).

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 6.11, should be
taken as that given by 6.1.3(4).
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Pucynok 6.1 Po3paxyHkoBa 3ajieKHiCTh «3rHHAJIbHHII MOMEHT — KYT MOBOPOTY» BYy3Ja:

a — BY30JI; 0-— PO3paxyHKOBa MOJ€Jb;

B — PO3PaxXyHKOBA 3aJ1€KHICTh «3TrMHAJBLHUI MOMEHT — KYT TOBOPOTY»
Figure 6.1 Design moment-rotation characteristic for a joint
a) Joint b) Model c) Design moment-rotation characteristic

6.1.3 OCHOBHi KOMIIOHEHTH BY3J1a

(1)  PospaxyHKoBa 3aJ€XKHICTh «3THHAIb-
HU MOMEHT — KyT @IOBOPOTY» BYy3Ja €
GyHKIII€0 BJIACTHBOCTEH HOr0 OCHOBHHX
KOMIIOHEHTIB, uB. 6.1.3(2).

2 OCHOBHI KOMITOHCHTH BY3J1iB TTOBHHHI
BIIMOBiaTH HaBeAeHUM Yy Tabmumi 6.1 13
MOCHJIAaHHSIMU Ha TMpaBHJIa 3aCTOCYBAaHHS, IO
MOBHHHI BUKOPUCTOBYBATHUCS JUISL OI[IHKH 1X
KOHCTPYKTUBHUX BJIaCTUBOCTEH.

(3)  Mesxi KOMIOHEHTH BY3JIiB MOXYTh
OyTu mincuieni. Bimomocti mpo pi3Hi MeToau
MiICWJIEHHS BUKIaaeH]l B 6.2.4.3 ta 6.2.6.

4 3aneKHOCTI  MDK  BIACTHBOCTSMU
OCHOBHHX KOMIIOHEHTIB By3Jla Ta HOTO
KOHCTPYKTHUBHHUMH BJIACTUBOCTSIMH TTOBHHHI
BIAMOBIIATH  HaBEAEHHMM Y  HACTYIHHX
MyHKTaX:

— JUIsl Hecydoi 3/aTHOCTi 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;



— 1Sl TIOBOPOTHOT »KopcTKocTi — 6.3.1;

— JUTSL TIOBOPOTHOI 3/1aTHOCTI — 6.4.

Tadanus 6.1 OcHOBHiI KOMIIOHEHTH BY3J1iB
Table 6.1 Basic joint components

-for rotational stiffness in 6.3.1;

-for rotation capacity in 6.4.

Kommonent
Component

[Tocunanus Ha npaBuJia 3aCTOCYBAHHA

Reference to application rules

Hecyua
3JaTHICTE

KoedimienT
JKOPCTKOCTI

IToBoporHa
31aTHICTh

Design
resistance

Stiffness
coefficient

Rotation capacity

Vg

1 JlinsiHKa CTiHKH
KOJIOHH TIpH 3CYBi

1 Column web panel
in shear

6.2.6.1

6.3.2

6.4.2T1264.3

2 CriHKa KOJIOHU IIpH
MONIEPEYHOMY CTHCKY
2. Column web in

transverse compression — . «—Fceq

6.2.6.2

6.3.2

6.4.2T1264.3

. -— . 4 FEd
3 CriHKa KOJIOHU TPU

MONEPEYHOMY PO3TATY
3 Column web in
transverse tension

6.2.6.3

6.3.2

6.4.2T1264.3

4 TTonuus KOJIOHH
IpY 3THHI

4 Column flange in
bending

6.2.6.4

6.3.2

6.4.2 Ta 6.4.3

5 daHelp IpH 3rHHI T +
5. End-plate in bending r i

6.2.6.5

6.2.6.5

6.4.2

6 IlosicHa HaKIaIKa Ftea
. e

IIpH 3THHL

6. Flange cleat in

bending

6.2.6.6

6.3.2

6.4.2

7 Ilonwui Ta cTiHKa
Oasiki a00 KOJIOHH
IIPA CTUCKY

7 Beam or column
flange and web in

X FeEd
compression —

6.2.6.7

6.3.2




8 Crinka 0anku npu
po3Tary
8 Beam web in tension

Figa

6.2.6.8

6.3.2

9 IInactunHa npu
po3TATy 200 CTHUCKY
9 Plate

in tension or
compression

Fied

FeEa

EN 1993-1-1

6.3.2

10 bBonTu pu po3TAry
10 Bolts
in tension

V 3’eqHaHHAX: 3
MTOJTHIIEFO
KOJIOHH —

6.2.6.4;

3 TOPIICBOIO
MJIACTUHOIO —
6.2.6.5;

3 MTOSICHOIO
HAaKJIaJIKOI0 —
6.2.6.6

6.3.2

6.4.7

11 BonTu mipu 3pi3i
11 Bolts in shear

iy, -

FyEd

3.6

6.3.2

6.4.2

12 Bonrtu npu 3MHHAHHI
MOJHIL OaJIKH, ITOJIMII
KoJIOHH, (uiaHIs abo
MOSICHOI HaKJIaJIKu

12 Bolts in bearing (on
beam flange, column
flange, end-plate or
cleat)

TFb,Ed

o
l Fb,Ed

3.6

6.3.2

13 betoH mpu CTHUCKY,
BKJIFOYAarO4YU PO3YNH
13 Concrete in
compression including
grout

6.2.6.9

6.3.2

14 OnopHa muTa pu
CTHCKY 31 3THHOM

14 Base plate in
bending under
compression

6.2.6.10

6.3.2

15 OnopHa mmTa pu
pO3TATY 31 3THHOM

15 Base plate in
bending under tension

6.2.6.11

6.3.2

16 AnkepHi OonTu pu
po3Tary

16 Anchor bolts in
tension

6.2.6.12

6.3.2

17 AnxepHi OonTu npu
3pi3i

17 Anchor bolts in
shear

6.2.2

18 AnkepHi 6ontu npu
3MHHaHHI

6.2.2




18 Anchor bolts in

bearing

19 3papHi mBu -
19 Welds 4 632

20 baiia 3 Byramu 6.2.6.7 6.3.2 *

20 Haunched beam

*TH(opMartist BiICyTHS.
*No information available in this part

6.2 PO3PAXYHKOBA HECYYA
3JATHICTbD

6.2.1 Buyrtpimmi cuiau

(1) HanpyxeHHs B eleMeHTaX BiJl BHYTPILIHIX
CHJI Ta MOMEHTIB MOKHA BBXaTH TaKUMH, 1110
HE BIUIMBAIOTh HA PO3PAXYHKOBY HECyUy
3IaTHICTh OCHOBHHMX KOMIIOHEHTIB BY3]a, 3a
BUHSTKOM BHIMAJKIB, HaBeJeHUX y 6.2.1(2) ta

6.2.1(3).

(2) Tlpu  Bu3HAYEHHI  PO3PaXyHKOBOI
HECy4oT1 3JaTHOCTI1 CTIHKU KOJIOHU MPH CTUCKY
CITiI BPaXOBYBaTH TO3/IOBXKHE HANPYKECHHS Y
KOJIOHI, uB. 6.2.6.2(2).

3 3cyB Ha AUISHIN CTIHKH KOJIOHH CJIif
BPaxOBYBaTH NPH BU3HAYECHHI PO3PAXYHKOBOI
HECY4Ool 3JaTHOCTI HACTYIIHUX OCHOBHHX
KOMIIOHEHTIB:

— CTIHKM KOJIOHM TIPH TIOTIEPEYHOMY CTHCKY,
InB. 6.2.6.2;

— CTIHKH KOJIOHHU TIPHU TONEPEYHOMY PO3TATY,
IuB. 6.2.6.3.

6.2.2 Tlonepeuni cuiu

(1) Y s3Bapuux 3’€IHAHHIX, a TaKOX ¥y
O0O0JNTOBUX 3 €IHAHHAX 3 (UIAHISIMU 3BapHi
IIBY, IO MPHUKPILIIOITh CTIHKY OaiKu, CIiJ
pO3paxoByBaTH Ha Iepenady MONepeuHol
CWJIM BiJ] MPUKPIIUIEHOT OaJIKu 10 By371a, TOOTO
0e3  ypaxyBaHHS 3BapHHX IIBiB, IO
MPUKPIILTIOTH TOJIMIIO OATKH.

2 VY 60sTOBUX 3’€IHAHHAX 13 (UIaHISIMU
PO3paxyHKOBY HeCydy 3JaTHICTh KOXKHOTO
psany OosTiB mpu CyMicHIM aii 3pidy Ta
poO3TAry  CHil  TEepeBipATH 3a  YMOBOIO,
HaBeleHOIO y Tabmuui 3.4, BpaxoBYKOUH
CyMapHe BOICTO aHKa 3ycusuid B 00Ti,
BKJIIOYAIOYH BCI 3YCHJUIS, 1[0 BUHHMKAIOTH Bij

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.



BiZIpUBY (hIaHLs.

IMPUMITKA. JIns copoiieHHs] MOXHa TOMYCTUTH, LIO0
0OIITH, IO TPAIFOIOTh HA PO3TSAT, 3a0€3MEUYIOTh CBOIO
MOBHY HECy4y 3[aTHICTh Ha  PO3TAT,  SIKIIO
pO3paxyHKOBa IMOIMEpPEYHa CHJIa HE TMEPEBUIIYE CyMY
HACTYIHUX JIBOX 3HAYEHbB:

a) CyMapHOi HECyd4oi 3JIaTHOCTiI OOJNTIB Ha 3pi3, sSKi HE
BHUKOPUCTOBYIOTBCS JUIA TIepefadi  BOICTO aHKa
3yCHIIb;

06) cymapHOi Hecydoi 3IaTHOCTI OONTIB Ha 3pi3,
moMHO)keHOT Ha (0,4/1,4), sIKi BUKOPHCTOBYIOTHCS
TAKOX 1 JUIS TIepesiadyi  BOICTO aHKa 3YCHJIb.

3 Vv 00ITOBUX 3’ € THAHHSAX i3
KYTUKOBUMHU TIOSICHUMH HaKJIagKaMH (IHB.
pucyHok 6.12) MoXHa JOMYCTUTH, IO
HaKJIaJKa, SIKa MPUKPITLTIOE CTUCHYTY TIOJTUITIO
Oanky, nepeAae IMOIMEpPeuHy Cuily Oalku Ha
KOJIOHY TIPY BUKOHAHHI HACTYITHUX YMOB:

- 3a30p § MDK TOpIEM OaJIKH Ta MOBEPXHEIO
KOJIOHH HE TEPEBUINYE TOBIIUHU KYTHKOBOI
HaKJIQJKH ta;

- miroue 3YCHILIA HE MIEPEBUIITYE
pPO3paxyHKOBOI HECydoi 3AaTHOCTI Ha 3pi3
OOJITIB, IO MPUKPILUTIOITh HAKIAAKY [0
KOJIOHH;

-CTiHKa OaJIKy 3aJ0BOJILHSIE BUMOTH, HaBEICHI
B EN 1993-1-5, po3min 6.

4) Po3paxyHKOBY HECy4y 3[aTHICTh By3Jia
Ha 3CYB MOXHAa BH3HAYUTH, BUXOISIYU 3
PO3IOAUICHHS] BHYTPIIIHIX 3yCHJIb Y HBOMY Ta
PO3paxyHKOBOi HECy4oi 3JaTHOCTI  HOTO
OCHOBHHMX KOMIIOHCHTIB Ha Jif0 IUX 3YCHIIb,
IUB. Ta0auIro 6.1.

(5) s omopHMX IUIMT 0a3 KOJOH, B SKHX
He TmepeadayeHi cCremiajbHi eJIeMEHTH JUIS
CIPUHHSATTS 3yCWJIb 3CYBY, TaKi SIK YKOPCTKI
a00 CTPWIKHEBI aHKEpH, CIiJ IOKa3aTH, IO
pO3paxyHKOBa Hecy4a 3JaTHICTh Ha TepTs
OTIOPHOI IJIUTH, AUB. 6.2.2(6), a0, y BUMIAAKY
00JITOBUX OTBOPIB 13 HOPMaJIbHHUM 3a30POM,
pO3paxyHKOBa HecCy4a 3[aTHICTh aHKEPHHUX
0onTiB Ha 3pi3, AuB. 6.2.2(7), moctatHs IS
nepenavyi po3paxyHKOBOi IMOMEPEeYHOI CHIIH.
Po3paxyHkoBy HeCy4y 3/1aTHICTh HAa 3MUHAHHS
KOPCTKUX ab0 CTPIWKHEBUX aHKEPIB MO
BITHOIIIEHHIO 10 OETOHY CIiJ MepeBipaATU
BiamoBigaHo mo EN 1992.

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.



(6)  PospaxyHkoBy Hecydyy 3AaTHICTh Ha
3CYB MOBEPXHI TEPTSI MK OMOPHOIO IUIUTOIO
Ta CTSDKKOIO (DYHIAMEHTY CIiJ] BH3HAYaTH 32
dhopmyIoro:

(6) In a column base the design friction
resistance Frq between base plate and grout
should be derived as follows:

Ff,Rd = Cf,d Nc,Ed ) (6-1)

ne Cig — Koe(illieHT TepTs MDK OIIOPHOIO
IININTORO Ta mapom CTSIKKHU. Mosxna
BUKOPHUCTOBYBATH HACTYITHI 3HAYECHHSI:

JIA CTSAXKKHU 3 HeMeHTHO‘HiIIIaHOFO pO3LH/IHy
Cta = 0,20,

JUI IHIIMX THUMIB CTSDKKM KOE(ILiEHT TepTs
Ctd chin  BU3HAYaTH 3a  pe3yJabTaTaMH
BunpoOyBanb y BignmosizHocTi 3 EN 1990,
Honatok D;

Nced — pO3paxyHKOBE 3HAYCHHS HOPMAIbLHOI
CTUCKAIBHOT CMJTM B KOJIOHI.

[MTPUMITKA. TIpu HaBaHTa)KeHH] KOJIOHH HOPMaJbHOIO
PO3TATYBaIbHOIO CHIOK Fird = 0.

(7)  PospaxyHKkOBY  HeCy4y  3AaTHICTh
aHkepHoro OoJita 6a3u KOJIOHU Ha 3CyB FybRd
cli mpuiiMaTtu piBHOIO HaliMeHIi 13 Fi1vbRd
Ta F2,ub Rd.

Fivword — pO3paxyHKOBa Hecy4a 3JIaTHICTh
aHKepHOTO OoJiTa Ha 3pi3, AuB. 3.6.1

e

where: Cfd is the coefficient of friction
between base plate and grout layer. The
following values may be used:

-for sand-cement mortar Ciq = 0,20;

- for other types of grout the coefficient of
friction C;4should be determined by testing

in accordance with EN 1990, Annex D;

Nceg IS the design value of the normal
compressive force in the column

NOTE: If the column is loaded by a tensile normal
fOFCE, Ff,Rd =0

(7) In a column base the design shear
resistance of an anchor bolt F,, g4 should be
taken as the smaller of Fyyprq @and Fy gy

Fiwrd IS the design shear resistance of the
anchor bolt, see 3.6.1

o, f
Fovbra = wh , (6.2)
Mb

where:

a, = 0,44 -0,0003f ,

fyp — Mexxa nmHHOCTI cTani ankepHoro 6oJTa,
ne 235N /mm? < ) < 640N /mm’ .

(8) Po3paxyHkoBy Hecy4y 30aTHICTH 0a3u
KOJIOHHW Ha 3CyB CIiJ BH3Ha4aTH 3a
dbopmynoro:

v,

7ie N KUIbKICTh aHKEPHUX O0JTIB 6a3u KOJOHH.

(9)  beron Ta apmaTypy ¢GyHAAMEHTY CIil
poeKTyBaTH y BinnosinHocTi 3 EN 1992.

fyp is the yield strength of the anchor bolt,
where 235N /mm?* < f < 640N /mm’

(8)  The design shear resistance F,rq Of a

column base plate should be derived as
follows:

F Rd — Ff,Rd + anb,Rd ) (6-3)

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



6.2.3 3ruHajgbHi MOMEHTH

1) Po3paxyHkoBy Hecydy 34aTHICTh Ha
3TUH OyAb-SIKOTO BYy3JIa MOXHAa BU3HAYUTH,
BHUXOJISTYM 3 PO3TOIUICHHS BHYTPIITHIX 3yCHITh
Yy HBOMY Ta PO3PAaxXyHKOBHX HECYYHX
3IaTHOCTEW MOTO OCHOBHHMX KOMIIOHCHTIB Ha
IO IIUX 3YCHJIb, JUB. Ta0HIo 6.1.

(2)  PoszpaxyHkoBy Hecydyy 3AaTHICTh Ha
3ruH MijRrd, crioaydeHHs OajaKu 3 KOJIOHOIO abo
CTHKOM 0aJIOK MOXXHA BU3HAYUTH 32 METOJIOM,
HaBeJeHUM y 6.2.7, 32 yMOBH, III0 OCbOBA CUJIa
NEd y IpHeIHAHOMY €J1EMEHTI HE NEePEBUILYE
5 % po3paxyHkoBOi Hecyuoi 37aTHOCTI NpiRd
HOT0 MONEePEeYHOro nepepizy.

(3)  PospaxyHkoBy Hecydy 3JaTHICTh Ha
3ruH Mjrd 623U KOJIOHM MOXHA BU3HAUUTH 3a
METOJIOM, HaBeJIeHnM y 6.2.8.

(4) B ycix By3/max po3Mipu 3BapHHX IIBiB
MOBUHHI OyTH TaKuMH, H100 pO3paxyHKOBa
Hecyd4a 3/1aTHICTh Ha 3TuH MjRrd By3ia 3aBxau
Oyna oOMeXeHa PO3PaxXyHKOBOI HECYYOrO
3JATHICTIO HOTO OCHOBHHX KOMIIOHEHTIB, a HE
3BapHUX IIBIB.

(5) Y cnonydeHnHi Oankyd 3 KOJIOHOIO abo y
CTUKY OaloK, B SKHX BHMAaraerbcs, 1100
IUIACTUYHUIM ~ [IapHIp  yTBOpIOBAaBCS  Ta
MOBEpPTaBCS NpH OYyIb-SIKOMY BiAMOBIAHOMY
3aBaHTaXEHHI, 3BapHi IIBU CJIiJ] TPOCKTYBATH
TaKUM YHHOM, 1100 CHpuiiMaTd  TaKui
MOMEHT, 1[0 JOPIBHIOE, pUHANMHI,
HaWMEHIIIN 13 HACTYITHUX BEJIUYHH:

— pO3paxyHKOBIi Hecydiil 3JaTHOCTI Ha 3TUH
eNIEMEHTa, II0 TNPHEAHYETHCS, Y IUIACTHYHIN
cranii MpiRrd;

— pO3paxyHKOBIi Hecydiil 3JaTHOCTI Ha 3TUH
Mj,rd, TOMHOKEHIH Ha O,

ne oo = 1,4 — nnsa kapkaciB, B SIKMX CHUCTEMa
B’s131 3a0BoJbHsIe ymMoBy (5.1) EN 1993-1-1,
5.2.1(3) y BiIHOIIEHHI JI0 TOIIEPEYHOTO 3CYBY;

o = 1,7 —B yCiX IHIIMX BUIAIKAX.

(6) YV OontoBoMy 3’€mHaHHI 3 OLIBII HDK
OJIHUM psIOM OOJITIB, IO MPAIOITh Ha

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 Ngq in the
connected member does not exceed 5% of the
design resistance Npira Of its cross-section,
the design moment resistance Mjrd, 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; g4 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;

— o times the design moment resistance of the
joint Mj rd,

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



po3TAAr, I CHPOIICHHA MOXHA 3HCXTYBATU
po60TOI0 OYIb-SIKOTO psTy OONTIB 32 YMOBH,
mo po0OTOI0 YCiX IHIIUX psIiB  OONTIB,
pO3TaIllOBaHUX OJNMXKYe 10 IEHTPa CTHCKY,
TaKOK HEXTYIOTb.

6.2.4 ExsiBajgenrHuii T-noaionui
eJIeMEHT, 10 MPALIOE HA PO3TAT

6.2.4.1 3azanvhi nonoxcenHs

(1) VY OostoBHX 3’€IHAHHSAX EKBIBaJCHT-
Huii T-momiOHMK eJeMeHT, MO TNpaIoe Ha
PO3TST, MOYXKE BUKOPHCTOBYBATHUCS TSI MOJIE-
JIFOBAaHHS PO3PAaXyHKOBOI HECY4Oi 31aTHOCTI
HACTYITHUX OCHOBHUX KOMITOHEHTIB:

—ITOJTHII KOJIOHH, 1[0 3TMHAETHCS;
— (praH1Ist, 110 3rUHAETHCS;
—KYTHUKOBOT HAKJIAJIKH, 1[0 3THHAETHCS,

— omopHoi TUMTH 0a3W KOJOHH, MIO
3TMHAETHCS BT i PO3TATYBAIHHOTO 3YCHILIIA.

2 MeToau MOJENIOBAHHS [IMX OCHOBHHUX
KOMIIOHEHTIB fK IIOJWIh €KBIBAJIEHTHUX T-
MOAIOHUX €JIEMEHTIB, a TaKOXK 3HAYECHHS Emin,
leff Ta M HABeneHi B 6.2.6.

(3) MoxHa BBaKaTH, IO MOXJIMBI BHIA
BIZIMOBH IOJIUII €KBIBAJIEHTHOrO T-110Mi0HOTO
eJeMeHTa Mo 1i0H1 10 THX, IO MPUITYCKAIOThCS
JUISL BIMTOBIAHOTO OCHOBHOT'O KOMIIOHEHTA.

(4)  Cymapna po3paxyHKOBa JOBXKHHA Xleff
eKBIBaJIeHTHOro T-MomiOHOro ejeMeHTa, JUB.
pUCYHOK 6.2, MOBHMHHA OyTH Takolo, 00
pO3paxyHKOBa Hecyda 3/aTHICTh HOTro MOJHII
Oylia eKBIBaJICHTHOIO PO3PAXyHKOBIN HeCydiid
3IaTHOCTI OCHOBHOTO KOMIIOHEHTa BY3I]a,
KOTpHUH 11 IPEJICTABIISE.

IMPUMITKA. PospaxyHkoBa moBkHHa Xleft exBiBa-
JeHTHOro T-1momiOHOro ejreMeHTa € HOMIHAJILHOIO Ta HE

000B’I3KOBO BIJIIIOBIIA€ (hakTHaHIH JIOBXHHI
OCHOBHOI'O KOMITOHEHTA BY3JIa.
(5)  PospaxyHkoBy  Hecydy  3[aTHICTb

noyuii T-moiGHOTO eeMeHTa Ha PO3TST CHijl
BU3HAYATH BiAMOBIAHO 10 Ta0mumi 6.2.

[NPUMITKA. Edexr Bakens BpaxOBaHO y HEIBHOMY
BUTISAAI TIPW BHW3HAUCHHI PO3PAaxXyHKOBOI HECydoi
3IaTHOCTI Ha PO3TST BiIIOBIAHO 710 TaOmwIIi 6.2.

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

(1) 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;

—Dbase 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, leff
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 Xl 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 Zl« 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.



(6)  Skmo MOKJIMBE BHHUKHEHHS edekTy
BaXKEJIsl, TUB. TAONMUIIO 6.2, TO PO3PAXyHKOBY
Hecydy 3JatHicTh nonumi  T-momibHoro
eneMeHTa Ha po3Tiar Frrde ciig mpuiimaru
PIBHOIO HAMEHIIIH i3 TPHOX MOKIIMBHX BUIIB
BimmoBH (1, 2 a6o 3).

(7) Skmo BUHUKHEHHS €QEKTy Baxels
BUKIIIOUEHO, TO  pO3pPaxyHKOBY  HeECyudy
30aTHICTh moyumi T-momiGHOTO eneMeHTa Ha
postsir  Frrd chim  mpuiimMath  piBHOIO
HaAWMEHIIIIN 13 IBOX MOYKJIMBUX BHUIIB BIIMOBU
y BIANIOBITHOCTI 3 Tabnuuero 6.2.

(6) In cases where prying forces may
develop, see Table 6.2, the design tension
resistance of a T-stub flange Frrd 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 Frra should be taken as the
smallest value for the two possible failure
modes according to Table 6.2.

O @
O O Z1 gff
O D

Pucynox 6.2 Poamipu nonuni exBiBasientHoro T-noxionoro eementa
Figure 6.2 Dimensions of an equivalent T-stub flange
Taoauusa 6.2 Po3paxyHkoBa Hecy4a 31aTHICTh F1Rrd moJumi ekBiBasienTHoro T-nonionoro enemenTa
Table 6.2 Design Resistance Fygq 0f a T-stub flange
MoskJrBe BUHUKHEHHS e()eKTy Baxesi, TOOTO BuxmiaroueHo
Prying forces may develop, i.e. BHHHUKHEHHS e(eKTy
Lb <L* BaXKeJs
b No prying forces
Tum 1 Meron 1 Mertopn 2 (anpTepHATUBHIIA)
Mode 1 Method 1 Method 2 (alternative method) oM
bes onopHux _ pl 1,Rd
KOHTPIUIAHOK = _ 4M pl 1,Rd _ 8n — 2ew ‘M pl.1,Rd FT 1-2,Rd m
without TLRE T TR 2mn—e,-m+n
backing plates




3 onopHUMU
KOHTpIUTAHKAM ~ AM )1 pa + M bp R 3 8n—-2¢,-M oiird TANMy o
1 . FT,l,Rd = TLRd — 2
with backing m mn-e,-Mm+n
plates
Tum 2 E _ 2M pl2rd TN 'ZFt,Rd
Mode 2 T.2Rd ™ m+n
Tun 3
Mode 3 FT,3,Rd =ZF oy

Tun 1: nOBHUH pO3BUTOK IUIACTUYHUX Je(opMaliiil y mosuiii.
Mode 1: Complete yielding of the flange
Tun 2: po3puB 6oiTa 3 pO3BUTKOM IIACTHYHUX AeopMalliil y monuui.
Mode 2: Bolt failure with yielding of the flange
Tun 3: po3pus Oodra.
Mode 3: Bolt failure
Lb - JOBXKHWHA INIOJOBXXCHHS 60J'ITa, piBHa BOICTO aHKa I[OB)KI/IHi (SB.FaJ'ILHa TOBIIIMHA MaTepiany CTATYBAHUX
€JIEMEHTIB Ta HJaﬁG) IUTIOC TTOJIOBMHA CYMH BHUCOTH T'OJIOBKU Ooxra Ta FaﬁKH, abo JIOBXWHA TOJ0BXEHHSA aHKEPHOI'O
OonTa, piBHa CyMi BOCBMH HOMIHAJIbHUX JliaMeTpiB O0NTa, TOBUIMHY IIapy CTSHKKH, TOBIIMHH OIOPHOI IUTUTH, MIaH0U Ta
II0JIOBUHHU BUCOTHU FaﬁKH;
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
L= 8,8m°A, .

ZIef'f 1t:f))

F1rd -pO3paxyHKoOBa Hecyda 3AaTHICTb nonuii T-Tomi6HOro eneMeHTa Ha pPO3TSIT,

Frra is the design tension resistance of a T-stub flange
Q -cuia, BUKIIMKaHa e)eKTOM BaXKels;
Q is the prying force
2 .
M plLRd = 0, 25'2|eff,1tf fy IYwo

M pl,2,Rd = 0,25-%l ,2t? fy IYmos
Mbp‘Rd 20,25-2leﬁylt2 foo! Yo

bp "y,bp

n=e., npu N<1,25m;

n
Fird-po3paxyHKoBa HeCyda 3JaTHICTh GOJITA HA PO3TAT, IUB. TAOIUIO 3.4,
F¢rais the design tension resistance of a bolt, see Table 3.4;

> Fird-cymapue 3nauenns Firg 1011 Beix Gontis y T-nomibHOMY e1eMeHTi;
>Firqis the total value of Figqfor all the bolts in the T-stub;

Slet 1-3HAUCHHS Tlogr st BimvmoBu 1-ro Ty,

Tl 1 isthe value of Tl for mode 1;

Z|eff,2 -3HAa4YCHHA Zleff IUISL BIIMOBH 2-TO THUITY,

Tl 2 isthe value of Tl for mode 2;

e M Ta t; BU3HAYAIOTBCA Y BiAIOBIAHOCTI 3 PHCYHKOM 6.2;

e,y M and t are as indicated in Figure 6.2.

min?
min?
fy bp ~Meska mIMHHOCTI CTANi KOHTPILIHT;

f, pp is the yield strength of the backing plates;

tpp - TOBIIMHA KOHTPILTHT;

tyy is the thickness of the backing plates;

e,=d,/4;

dw - miameTp mraiiou abo MMpHHA TOIOBKH 60Ta abo TalKu.

dyy is the diameter of the washer, or the width across points of the bolt head or nut, as relevant.
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[MPUMITKA 1.V cnonydeHHsIX OaIKH 3 KOJIOHOIO Ha 00JITax Ta B CTHKaxX OaJIOK MOXKHA MPHITYCTHTH MOXKITUBICTh
BUHUKHEHHS €(PEKTY BasKeJIsl.

NOTE 1: In bolted beam-to-column joints or beam splices it may be assumed that prying forces will develop.

IMPUMITKA 2.B meroni 2 3ycuiis Bif 0onTta, MPUKIAACHE 0 MOUIl T-1oAi0HOro eeMeHTa, IPUIHHATO Y BUTIISAI
PIBHOMIPHO PO3IOAIJIEHOTr0 HABAHTAXKEHHSI ITi/1 11ai0010, TOJIOBKOI0 a00 raiikoro 00JITa, AMB. PUCYHOK, a HE y BUIIISII
30cepemKeHol Ha oci cuity. [le mpunyIieHHs PU3BOIUTH 10 OUTBII BUCOKHUX 3HAUCHb HECYYOl 34aTHOCTI Fr,1Rrd

3a METOIOM 1, ajie He BIUIMBAE HA 3HAYEHHS F11-2Rrd Ta 3HAYEHHS 3a MeTOAaMH 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 Frrs for mode 1, but leaves the values for Fr;.,rq and modes 2 and 3

unchanged.

6.2.4.2 Okpemi psiou 6onmis, epynu boimie ma
epynu psoie 6onmis

(1) He nuBnsuMch Ha Te, IO 3yCWUI Yy
KOKHOMY psifii OOJITIB Ha TOJHUIll peaTbHOTO
T-noniGHOTO enemeHTa 3a3BWYail pPiBHI, KOJHU
MOJIAIL €KBIBAJIEHTHOTO T-110M10HOTO eleMeH-
Ta BUKOPHUCTOBYETHCS JUISI MOJEIIOBAHHS
OCHOBHHUX  KOMIIOHEHTIB, = HaBEIEHUX Yy
6.2.4.1(1), cnmig BpaxoByBaTH Pi3HI 3HAYCHHS
3yCHJIb Y KO)KHOMY OKpeMOMYy psiii O0ITIB.

(2) Sxmo npns MOIETIOBaHHS TPYMU PSIIIB
0O0JITIB BUKOPHUCTOBYETHCS METOJ] €KBIBAJICHT-
Horo T-momiOHOro ejgeMeHTa, HEOOXITHO
pPO3IUIMTH TpPymy OOJITIB Ha OKpeMi psIu
0OJITIB Ta BUKOPUCTOBYBATH CKBIBAJICHTHHI
T-moniOHMK  eNeMEHT Ui MOJICJIIOBAaHHS
KOKHOTO OKPEMOTO PSy.

(3) Sxmo s MOAENIOBaHHSA TPYNU PSAIB
00NTIB BUKOPUCTOBYETHCS METO]| €KBIBAJICHT-
Horo T-momiOHOro ejeMeHTa, TO IIOBHHHI
BUKOHYBATHCS HACTYITHI YMOBHU:

a) 3yCWUII Yy KOXHOMY psaai OodTiB He
MOBUHHI  TEpPEBUIIYBAaTH  PO3PAXyHKOBOI
HeCy4yoi 3JaTHOCTI, BU3HAYEHOI TUIbKHU IS
[BOTO Psiy, PO3MIISIA0YM HOTO 130JbOBAHO
BiJl IHILIUX PSAIIB;

0) cymapHe 3yCWIIs, IO i€ y KOXHIM rpymi
psaaiB OONTIB, IO CKJIAAAETHCS 3 JBOX abo

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 using 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-




OiIbIle CYMDKHUX psiAiB OONTIB, B OHIN rpymi
00JITIB, HE TMOBHMHHO IIEPEBUILYBATH pPO3pa-
XYHKOBO{ HeCy4doi 3aTHOCTI L€l rpymnu psiiiB
00JITIB.

(4) Ilpu BHU3HAYEHHI PO3PAaXyHKOBOI HECydoi
3IATHOCT] HA PO3TAT OCHOBHOTO KOMITOHEHTA,
MPEJICTABICHOTO TIOJUIICI0 EKBIBaJECHTHOTO
T-mmogiOHOTO  eneMeHTa, CJig  OOYHMCIMTH
HACTYITHI TapaMeTpH:

a) PO3paxyHKOBY HeCydy 3IaTHICTh psIy
00NTIB, PO3IIISIAlOYU HOTO 130JIbOBAHO Bij
THIITUX PSAIIB OOJITIB;

0) BHECOK KOXXHOTO psay OOJITIB y Hecydy
3/IaTHICTHh JIBOX a00 Oulbllleé CYMDKHUX PSAIB
00naTIB, B OJHIA rpyni OONTIB, BU3HAUEHUUH
IIPY PO3IJISAl TUIBKU HUX PSAAIB OONTIB.

(5) dns okpemoro psimy OOJITIB 3HAUCHHS Y leff
cli TNpudMaTd TaKUM, L0 JOPIBHIOE
PO3paxyHKOBiii JOBKUHI lef, HaBedeHill y
TabnuuHii dopmi B 6.2.6, po3risgaoun meu
PAI 130 Ib0BAHO BT IHINKX PsITIB OOMTIB.

(6) s rpynu psmiB OONTIB 3HAYCHHS Y leff
CITI TpUHAMATH TaKWUM, IO JOPIBHIOE CyMi
PO3paxXyHKOBHX JIOBXKHH lef, HaBemeHHUX Y
TabnmuuHii  Gopmi B 6.2.6, I KOXKHOTO
BIIMOBIMHOTO psAxy OONTIB, PO3TIIAIAI0UN
HOTO0 K YaCTUHY Tpynu OOJTIB.

6.2.4.3 Konmpnaanuku

(1) KouTpriaaHnku MO’KHa BHKOPHCTOBYBATH
JUTSI THICUJICHHS TTOJTUIl KOJIOHU TIPH 3THHI, K
MOKa3aHO Ha PUCYHKY 6.3.

(2) KokHy KOHTPIUIAHKY CJiJ JOBOJIUTH,
MPUHAKNMHI, 1O KPOMKH TMOJHI[l KOJIOHH Ta
PO3TAIIOBYBATH HA BIACTaH1 y MeXax 3 MM Bil
3a0KpYIJIEHHS KPOMKH Tmonuii abo Bix
3BapHOTO IIIBA.

(3) KonTpruianky citij 3aBOJAUTH 32 HAHOLTBIII
BimaseHi psaud OoJTIB, IO MPAIlOIOTh Ha
pO3TST, SIK IOKa3aHO HAa PUCYHKY 6.3.

(4) Ilpum  BHKOpPHCTaHHI  KOHTPIUIAHOK
PO3paxyHKOBY HeCyuy 3/1aTHICTh T-11oai0HOTO
eneMeHTa FrRrd CIIiI BU3HAYaTH 32 METOJIOM,
HaBeJICHUM Y Ta0nuiii 6.2.

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 » les
should be taken as equal to the effective
length lest 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 lesr, 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 Frrq should
be determined using the method given in
Table 6.2.



h, =2l

bp —

byp

A |

eff + Epp = 20

1 — KoHTpIIaHKa
1 — Backing plate

Pucynok 6.3 Iloaunsi KOJIOHH 3 KOHTPIJIAHKAMH
6.3 Column flange with backing plates

Figure

6.2.5 ExsiBajgenrHuii T-noaionuii
eJIeMEeHT, 10 MPALIOE HA CTUCK

(1) V By3max croojiyueHHS CTaJIeBUX Ta
OCTOHHMX €JIEMEHTIB MOXXHa BHKOPHCTO-
BYBaTH TIOJUITIO TIPH CTUCKY E€KBIBaJICHTHOTO
T-mmomibHOTO eneMeHTa I MOIEITIOBAHHSI
PO3paxyHKOBOT HECYUO1 3JaTHOCTI KOMOIHAITIH
HACTYITHUX OCHOBHUX KOMITOHCHTIB:

— CTaJICBO1 OTOPHOI IJIUTH, 1110 3TUHAETHCS TTiT
JIEI0 PEAKTUBHOTO THCKY Ha (DyHIaMEHT;

— 0eToHy Ta/ab0 PO3YMHY MPU 3MUHAHHI.

(2) Cymapna po3paxyHKoBa JOBXHHA let Ta

CyMapHa  pO3paxyHKOBa  IIUPHHA Det
€KBIBAJIEHTHOT'O T-nogibuOTO eJIEMEHTA
MOBUHHI  OyTH  TaKUMH, o6 Horo

pO3paxyHKOBa HecCyd4a 3JIaTHICTh Ha CTHCK
Oyna eKBIBAJICHTHOIO PO3PaxyHKOBIA HeECydii
3IATHOCTI OCHOBHOT'O KOMIIOHEHTA BY3JIa.

[IPUMITKA. Po3paxyHkoBa [AOBXMHAa Ta pPO3PaxyHKOBa
LIMPUHA €KBiBAJICHTHOro T-mogiOHOro eleMeHTa € YMOBHUMU
JOBXKHHAMH Ta MOXYTh BIAIPI3HATHCS BiJ] pealbHUX PO3MIpiB
OCHOBHOT'O KOMIIOHEHTA BY3J1a.

(3) Po3paxyHKkoBY Hecyuy 3/1aTHICTh Ha CTHCK
MOJINLI T-mmoxioHOTrO €KBIBAJIECHTHOTO
enleMeHTa FcRrd Cl1iJ1 BU3HAYATH 32 POPMYIIOH0!

FC,Rd = fjdbeffleff )

ne beft — pospaxynkoBa mupuHa monmii T-
noAiOHOTO  enmemMeHTa, 1uB. 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 bz 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 Fcrq should be determined as
follows:

(6.4)

bk is the effective width of the T-stub flange,
see 6.2.5(5) and 6.2.5(6)



left — po3paxyHkoBa JOBXKHMHA moJmmi T-

nmoaioHOTO  enmemMeHTa, JuB. 6.2.5(5) Ta
6.2.5(6);

fig — po3paxyHKOBa MIIHICTh Ha 3MUHaHHS
BYy3Ja, 1uB. 6.2.5(7).

(4) 3ycwmrsa, mo mnepenaroTbes T-momgiOHUM
€IIEMEHTOM, CIIii TpUiAMaTH PIBHOMIPHO
pO3MOAIICHUMH TIO e(QEeKTHBHINA IUIONI, K
nmokasaHo Ha pucyHkax 6.4 (a) ta (0). Ilpu
[bOMY THCK HE IIOBHHEH IIEPEBUIIYBATH
PO3paxyHKOBOI Mil[HOCTI Ha 3MHuHaHHA fjg, a
3HAYEHHS JIOJJATKOBOI IMUPUHKU C HE MOBHHHO
MIePEBUIIYBATH

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; and the
additional bearing width, ¢, should not
exceed:

0,5
c=e-[ f,/3Fvuo] (6.5)
me t — ToBmmHa mnomumi T-momiGHOTO where: t is the thickness of the T-stub flange;
€IIEMEHTA;
fy — mexa mmuHHOCTI crami T-momibHOTO fy is the yield strength of the T-stub flange.
elleMEHTa.

(5) Sxmo mpoekiis peanbHOT JOBXKWUHU
OCHOBHOTO KOMIIOHEHTa, TpejcTaBieHoro T-
MOAIOHMM  €JIEeMEHTOM, MeEHme C, TO
PO3paxyHKOBY IUIONIY CJiJ TpHAMATH 32
pucyHkom 6.4 (a).

(6) Sxmio Tpoekiis peanbHOI JOBXKWUHU
OCHOBHOTO KOMIIOHEHTa, TpejacTaBieHoro T-
MOJIOHUM €JIEMEHTOM, TIEPEBHUIIYE C HA OY/Ib-
SKIH 31 CTOpIH, TO YAacTHHOK J0JAaTKOBOI
MpOeKIii 3a MeXaMH IIUPUHU C  CIIif
HEXTYBAaTH, IUB. pUCYHOK 6.4 (0).

(7) Po3paxyHKOBY MIIHICTh Ha 3MHHAHHS
By3ia fj¢ cix Bu3Havyatu 3a Gpopmyiioro:

(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 fj
should be determined from:

fjd :BjFRdu /beffleff 1 (6-6)

ne Bj — xoedillieHT, IO BpaxoBYe Marepiai
MiI OIOPHOK IUIMTOK, 3HAYEHHS SIKOTO
MO’KHA IIPUHAHATH TaKUM, 10 J0piBHIOE 2/3 3a

YMOBH, IO XapakTepUCTUYHA  MIIHICTh
MmaTepiany  CcTsSDKkM  He  MmeHme 0,2
XapaKTePUCTHUYHOT MIIIHOCTI O6eToHy

¢bynnamenTy, a ii ToBumMHa He Outbme 0,2
HalMEHILOI IIUPUHH CTAJIEBOI ONIOPHOT IIJIUTH.
VY BUmMajgkax, KOJIM TOBLIMHA CTSDKKM OLUIbIle
50 MM, XapakTepUCTHYHA MILHICTh CTSXKKU
MOBUHHA, TPUHAWMHI, BIAMOBIIATH XapaKTe-

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



PUCTHUYHIN MIITHOCTI OeTOHY (yHIaMEHTY;

Friu — po3paxyHKOBa 30CepeKeHa CHila
omopy, o Bu3HaudaeTbcss 3a EN 1992,
npuitmatoun A = bl

a)

=¢ | ]il_

B

foundation.

Frqu 1S the concentrated design resistance
force given in EN 1992, where Aco is to be
taken as (bl )

%

(el
c||c
bt

Pucynok 6.4 Po3paxyHkoBa mioma ekBiBajenTHoro T-nmonioHoro ejgemMeHnTa nmpu CTHCKY:
8 — KOPOTKa MpoeKUisi; 0 — 10Bra npoexuis
Figure 6.4 Area of equivalent T-Stub in compression
(a) short projection; (b) large projection

(7) Po3paxyHKOBY MIIHICTh Ha 3MHHAHHS
By3ua fj¢ cimix Bu3Havyatu 3a popmyiioro:

(7) The design bearing strength of the joint fjg
should be determined from:

fjd :BjFRdu /beffleff 1 (6-6)

ne Bj — KoedilieHT, MO BPaxoBYE Marepiai
MiJ ONOPHOK IUIUTOI0, 3HAYEHHS SKOro
MOJKHA MIPUIAHATH TaKUM, 10 J0piBHIOE 2/3 3a
YMOBHM, M0 XapaKTepUCTHYHA  MIIHICTb
Marepiany cTshkku He MeHme (0,2 xapakre-
PUCTHYHOT MIITHOCT1 OeTOHY (hyHIAaMEHTY, a ii
ToBIIMHA He OuTbiie 0,2 HAaMEHIIOI IMHUPUHU
CTAJICBOI OTMOPHOI IUIMTH. Y BUIAAKAX, KOJHU
TOBIIMHA CTSDKKH Outbie 50 MM, Xapak-
TEPUCTUYHA MIIHICTh CTSDKKM TOBUHHA,
MpUHAWMHI, BIJMOBIIATH XapaKTEPUCTUYHIN
MIIHOCTI O€TOHY (hyHIaMEHTY;

Friu — po3paxyHKOBa 30CepemkeHa CHila
omnopy, o BHU3HauaeTbcss 3a EN 1992,
npuitmMaroun A = b lq

6.2.6 Po3paxyHkoBa Hecy4a 3aTHiCTh
OCHOBHHMX KOMIIOHEHTIB

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
foundation.

Frqu IS the concentrated design resistance
force given in EN 1992, where A is to be
taken as (bl )

6.2.6 Design Resistance of basic

components



6.2.6.1 [inanuka cminku KOJIOHU, WO NpaAyioe
Ha 3¢y8

(1) Meroau po3paxyHKy, HaBEICHI B
6.2.6.1(2) — 6.2.6.1(14), MOXyTh 3aCTOCOBY-
BaTUCS SKIIO THYYKICTh CTIHKU 3aJI0BOJIbHSIE
ymoBy d/t, <69¢.

(2)  Hns omHOCTOpOHHBOTO abO JIBOCTO-
POHHBOTO  CHOJYYEHHS OaJOK OIHAKOBOI
BHCOTH PO3PaxXyHKOBY HeCydy 3IaTHICTh Ha
3CYB Yy IUIACTUYHINA cTamil Vwprd HEMIICUICHOT
pebpaMu KOPCTKOCTI CTIHKMA KOJIOHW TIpH i
PO3paxyHKOBOI moniepeuHoi cuiid Vwped, JTUB.
5.3(3), cain Bu3HauaTH 3a GOPMYJIOL0:

V

ne Aw — TIIIoma 3CyBY KOJIOHH, JUB.
EN 1993-1-1.

(3) Po3paxyHkoBa Hecyda 37aTHICTh Ha 3CYB
MOXe OyTH TiJBUIIECHA MIJACWJICHHSIM CTIHKH
pebpaMu  KOPCTKOCTI a00 HaKIaAKaMH Ha
CTIHKY.

(4) Tlpm wHasBHOCTI moOmepeyHUX pedep
JKOPCTKOCTI K Yy CTHCHYTIH, Tak 1 B
PO3TSATHEHIH 30HAX CTIHKA PO3pPaXyHKOBY
HeCy4y 3/IaTHICTh Ha 3CYB Yy IJIACTUYHIN cTamil
JTUISHKA ~ CTIHKA  KOJOHH  VwpRrd MOJXKHA
MIBUIIATA HA 3Ha4eHHSA VwpaddRd, IO
BHU3HAYAETHCS 32 POPMYJIIOH0:

O’gfy,wcp\lc
R \/§YM0 ,

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 Vwprda Of an unstiffened column
web panel, subject to a design shear force
Vwped, See 5.3(3), should be obtained using:

(6.7)

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

(3) The design shear resistance may be
increased by the wuse 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 VupRrd
may be increased by Vwp.addrd, given by:

AM 2M +2M
pryadd'Rd _ pl, fc,Rd , ane (bat) pr’add’Rd < pl, fc,Rd pl,st,Rd ’ (68)
dS dS
ne ds — Bimcranp MDK ocsaMH  pebep where: ds is the distance between the
’KOPCTKOCTI; centrelines of the stiffeners;
MpifcRd — pPO3paxyHKOBa HeCydYa 3aTHICTh Mpiferd IS the design plastic moment

TIOJIMIII KOJIOHU Ha 3TUH Yy MJIACTUYHIA cTafil;

MpistRd — pO3paxyHKOBa HeCy4a 3JaTHICTh
pebpa >KOPCTKOCTI Ha 3TUH Yy IUIACTHYHIN
cranii.

[MPUMITKA. V 3BapHHX BY3JIOBHX 3’ €THAHHIX KPOMKY

TIONIEPEYHNX pedep JKOPCTKOCTI CIiJl BUPIBHIOBATH 3
KPOMKOIO BiAITOBiTHO ITONHIII OaJIKH.

(5) Tlpm HagBHOCTI mgiaroHambHHUX pebep
KOPCTKOCTI pO3pPaxyHKOBY HECydy 3/IaTHICTh
Ha 3CyB y IUIACTHYHIN CTafii CTIHKA KOJIOHH

resistance of a column flange

Mpistrd IS 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



cirig Bu3Hauatu 3a EN 1993-1-1.

[MPUMITKA. Ilpn nBocTOopoHHIH KOH(QIryparmii croxydeHHs
0anky 3 KOJOHOIO Oe3 JiaroHaJbHUX pedep KOPCTKOCTI Ha
CTIHIII KOJIOHM TIPHUITYCKA€THCS, IO OOMABI OankuW MaioTh
OJTHAKOBY BHCOTY.

(6) Skmo cTiHKa KOJOHH  IMiJICHJICHA
HaKJIQJIKaMH, JWMB. PUCYHOK 6.5, TO Iuioma
3cyBy Avc MOke Oytu 30utbiieHa Ha Ds twe.
SIkmo Hagaiai BCTAHOBIIOETHCS J0JATKOBA
HaKJIaJKa Ha TPOTHJICKHIN CTOPOHI CTIHKH, TO
TUIONTY 3CYBY 30UIBIITYBATH HE CITiL.

(7) BcranoBieHHs HaKJIaI0K Ha CTIHKY MOYKHA
TaKOX BHUKOPHCTOBYBATH [UIsl 30LIBIICHHS
MIOBOPOTHOI JKOPCTKOCTI BY3Jla BHACIHIJIOK
30UIBILIEHHSI OPCTKOCTI CTIHKM KOJIOHM Ha
3CYB, CTHCK a00 po3Tsr, 1uB. 6.3.2(1).

(8) Mapka crani HaKIaAKd CTIHKH TIOBUHHA
OyTH TaKOIO X, 5K 1 JIIs1 KOJIOHH.

(9) lIupuna HakIaaKu Ha CTIHKKA Dg MOBHHHA
OyTH, NpUHAMHI, TaKOl, IO JOPIBHIOE
BI/ICTaH1 MK paJilyCaMH CHOJYYEHHS MOJIKU
31 CTIHKOKO MDK 3BapHUMH IIIBaMU (JIMB.
PHUCYHOK 6.5).

(10) Homxuua ls HaKmagKu CTIHKH MMOBHHHA
OyTH, TpUHAWMHI, TaKow, IO JIOPIBHIOE
PO3paxyHKOBIM IIUPWHI CTIHKH TMPH PO3TATY
Ta CTUCKY, TUB. PUCYHOK 6.5.

(11) ToBmuHa Hakmanku t; moBUHHA OyTH HE
MEHIIIE TOBIIMHHU CTIHKU KOJIOHH ty.

(12) 3BapHi mIBM MK HaKJIAIKOK CTIHKHA Ta
npoduieM TOBHHHI OyTH pO3paxoBaHi Ha IO
PO3paxyHKOBHX 3yCHIIb.

(13) Ilupuna HakIagkd CTiHKM Ds MOBHHHA
Oyt menie Hbk 40¢ t.

(14) 3BaproBaHHs TepePUBUYACTUMH 3BAPHUMH
[IBAaMU  JIOIIYCKA€ThCS MPHU  EKCIUTyaTarlil
KOHCTPYKLIi y HearpeCHBHOMY CEepeI0BHIIIL.

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 by
tye. I @ 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 b 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 b, of a supplementary web
plate should be less than 40¢ t..

(14) Discontinuous welds may be used in non
corrosive environments.
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[TPUMITKA. Cnizx BpaxoByBaTH 3BapIOBAaHICTb Y 30HI 3a0KPYIJICHHS.
NOTE: Weldability at the corner should be taken into account.

Pucynok 6.5

Hpmc.nazm PoO3TallyBaHHS HAKJIAI0K CTiHKM:

a — BUIVIA/ 300Ky; 0 — NPUKJIAIM MONepeYHUX NepepisiB i3 M0310BKHIMH 3BAPHUMH LIBAMU

Figure 6.5

Examples of supplementary web plates:

a) layout b) examples of cross-section with longitudinal welds

6.2.6.2 Cminka KOJNOHU NPU NONEPEYHOMY
CMUCKY

(1)  Po3paxyHkoBYy  Hecydy  3/aTHICTb
HEIIJICUIICHOT pedpaMH JKOPCTKOCTI CTIHKH
KOJIOHM Ha JIiF0 TOMEPEYHOr0 CTUCKY CIiJ
BHU3HAYaTH 3a GOPMYIIOIO:

F _ (Dkwcbef‘f ,c,wctwc y,we
c,wc,Rd
Tmo
J€ ® — 3HWKYBaTbHUU KOEQII[IEHT, IO
BpaXxOBy€  MOXJIMBHHA  BIUIUB  JOTUYHHX

HaMpy)XeHb Yy CTIHIII KOJIOHU 1 MPUHMAETHCS 3a
Tadnuiero 6.3;

Deffcwe — PO3paxyHKOBa IIMPHHA CTIHKH
KOJIOHM TIpU IIONEPEYHOMY CTHUCKY, IO
MIPUHAMAETHCA:
y 3BapHOMY 3’ €/IHaHHI1

b,

eff ,c,wc

TYT &c, I'c TA & — IUB. PUCYHOK 6.6;

, ajne

:tfb+2~ﬁab+5-tfc+s,

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:

- ok,,.pb t,.f

E eff ,c,wcwc ' y,wc
c,we,Rd — !

Ym1

(6.9)

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 1S the effective width of column web
in compression:

for a welded connection:
(6.10)

ac, e and ap are as indicated in Figure 6.6;



y 60aTOBOMY 3’€JHaHHI 3 OTIOPHUM (prIaHIIEM

b,

eff ,c,wc
TYT Sp — JOBXHHA, OTPHMaHa pPO3Pi30M Mix
KyToM 45° TOBHIMHU OTMOPHOTO (QuiaHIs (IO
NpPUUMAETHCS PIBHOIO, IPUHANMHI, tp, a AKIIO
JOBXXMHA BHUCTYNy (ruaHOs 3a MOJUIO0
JOCTaTHS, TO J10 2tp);

for bolted end-plate connection:

:tfb+2~\/§ap+5-tf6+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 2ty);

y OonrtoBoMy 3’€QHaHHI 3  TIOSCHUMH for bolted connection with angle flange
KYTUKOBHMH HaKJIaJKaMHU cleats:

By cwe = 2t, +0,6r, +5-t +s, (6.12)
TYT S=I, — I KOJIOH i3 IIPOKaTHOIO for a rolled I or H section column: s=r,

JIBOTaBPA;
S = ﬁac — J17151 KOJIOH 31 3BapHOTO JIBOTaBpa;

p — 3HWKYBaJIbHUN KOE(IIEHT, U0 BPaXOBYE
BTpaTy MICIIEBOI CTIHKOCTI (IaHLIs:

npu (for) 1, <0,72 p=1,0;

npu (for) 1, >0,72 p=%,-0,2/22,

TYT Xp — FHYYKICTb (1aHLs

%, =0,932

d,=h,—2-t_ +r — 119 KOJOH I3 IpOKAaT-
HOTI'O JIBOTaBDa,

dWC=hC—2-th+\/§aC — I KOJNOH 31

3BapHOTO JIBOTaBpa,

Kee — 3HIDKYBAIbHUIA
npuiiMaeThes 3a 6.2.6.2(2).

koedimienT, 10

for a welded 1 or H section column: s =+/2a,

p is the reduction factor for plate buckling:

(6.13a) (6.13a)
(6.136) (6.13b)

Xp is the plate slenderness

d f
eff ,c,wc™~we " y,wc
BLELLAELLES A 6.13B) (6.13c
= ( ) ( )
for a rolled | or H section column:

d,.=h -2t +r,

for a welded | or H section column:
d, =h -2t _+2a,

k. IS a reduction factor and is given in
6.2.6.2(2).

Tabauna 6.3 3uwxyBaabHuii KoedilieHT ®, 10 BPaxoBye JOTHYHI HANPYKEHHS
Table 6.3 Reduction factor o for interaction with shear

KoedimienT Tparchopmarii 3 3HIKYBATBHIHN KOCQIIIEHT M
Transformation parameter 3 Reduction factor o
0<p<0,5 w=1
0,5<p<1 w=w+2-1--1-o,
p=1 =0,
1<p<?2 o=o+p-1-0,-o
B =2 0=,




3akinuennsa Tadaunumi 6.3
End table 6.3

KoeginienT tpancdopmanii B
Transformation parameter B

3HWKYBaJIbHUN KOE(DIIIIEHT ®
Reduction factor o

1
a)l =
\/1+1' 3 beff ,c,wctwc / A\/cz

1
), =
i \/1+ 5’ 2 : beff ,c,wctwc / A\/cz

Ayc — IIOIIA 3CyBY KOJOHH, JuB. 6.2.6.1;

Ay is the shear area of the column, see 6.2.6.1;
S — xoedinient Tpanchopmanii, qus. 5.3(7).

f is the transformation parameter, see 5.3(7).

(2) Sxkmo  MakcuManbHE  IO3/J0OBXKHE
CTHCKaJIbHE HANpPYKEHHS OcomEd BIA JIi Ha
KOJIOHY OCBhOBOi CHJIM Ta 3THHAJIBHOIO
MoMeHTy niepeBuinye 0,7fywe y cTiHmi (B Miciri
MPUMHUKAHHS JI0 3a0KPYTJIEHHS MOJMI 31
CTIHKOIO B MpOKaTHUX Tmpoduisix abo 10
3BapHOTO IIBa Yy 3BapHUX MpodiIsix), To Horo
BIUIUB Ha pO3PaxXyHKOBY HECydy 3/IaTHICTb
CTIHKM  KOJIOHM Ha  CTUCKAaHHA  CIIiJ
BpPaxOBYBaTH MHOKEHHSIM BeTHYUHH FcweRd,
oTpumanoi 3a  (Qopmymoro  (6.9), Ha
3HWKYBAJIBHUN KOCQIMIeEHT Kuc:

— SIKIIO Gy pq <0,7F

— SIKIIO Gy gq > 0,7 f

[MPUMITKA. Sk npaBuio, 3HIKYBAJIbHUN KOE(Ili€HT
Kwe IPUAMAETHCS TAKUM, 110 AopiBHIOE 1,0, TOMY Hemae
HEOOXITHOCTI y 3HIDKeHHI Hecydoi 3maTtHocTi. Sk
HACJIJIOK, Y MONEPeHiX po3paxyHKaX, KOIH HEBiJoMe
MO30BXKHE HANPYKEHHS, HOr0 MO)XKHA OIYCTHUTH Ta
BpaxyBaTH Mi3HilIIe.

3BapHe 3’€AHAHHA
onopHoro ¢JaHus

y,we 2

10 K, =L7—-0C

y,we

3’e¢nHAHHA 32 JOIOMOI0I0

Welded joint Joint with end-plate
a)
tp
\\ e
3 4 NN B
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 kwc as
follows:

10 k,, =1; (6.14)

[ 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 10IIOMOI 00
MOSICHUX KYTHKOBHUX HAKJIAI0K
Joint with angle flange cleats

L
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Pucynok 6.6 [lo po3paxyHKy Ha monepeyHHi CTHCK HeMiICHJIeHOi CTIHKH KOJIOHH:
a — BUIJIAJ 300KY; 0 — KOJIOHA 3 MPOKATHOr 0 NpPogdijilo; B — 3BapHa KOJIOHA

Figure 6.6 Transverse compression on an unstiffened column
a) Elevation b) Rolled column c) Welded column

(3)  Brpari ¢popmu CTIHKOCTI CTUCHYTOI Y
MOTIEPEYHOMY ~ HAmpsIMKy  HEIiJICHICHOT
pedpaMu  KOPCTKOCTI CTIHKH KOJIOHH 31
3CYyBOM TMOfCIB (OUB. PHUCYHOK 6.7), sK
MPaBUJIO, CIIiJ] 3aMmo0iraTd KOHCTPYKTUBHUMU
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.

Pucynok 6.7 Brpara ¢opmu criiikocTi HemigcHIIeHOT CTIHKHM KOJIOHU 3i 3CyBOM MNOSICiB
Figure 6.7 Column-sway’ buckling mode of an unstiffened web

(4) Hecyuy 3maTHICTh CTIHKH KOJIOHH TIPH
MOTIEPEYHOMY CTHCKY MOJKHA MiJBHIIUTH 3a
JOTIOMOT'0F0 pedep KOPCTKOCTI a00 HAKIIAIKH.

(5) Mns 30ubIICHHS PO3PaxyHKOBOi HECYd4ol
3IaTHOCTI CTIHKH KOJIOHU TIPH CTHUCKY MOXKYTh
3aCTOCOBYBATHCs MONEpeuHi abo AiaroHabHI
(cymicHO a0o0 3aMicThb MONEpeYHHX) pedpa
AKOPCTKOCTI.

(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.



[MPUMITKA. VY 3BapHuX 3’€JHaHHSAX MOMNEpedHi pedpa
JKOPCTKOCTI ~ CJiJl BHpIBHIOBAaTH 3  BIATIOBIJHOIO
KPOMKOIO TONHIN Oamku. Y OONTOBUX 3’€THAHHSIX
ToITepevHi pedpa KOPCTKOCTI y CTHCHYTIH 30HI CITiJ
BCTaHOBJIOBATH IO IIEHTPY CTUCKY, MOJOKEHHS SKOTO
MIOKa3aHO Ha PUCYHKY 6.15.

(6) Sxmro HemimcuieHa peOpaMH KOPCTKOCTI
CTIHKa KOJIOHH MIJICHIIIOETHCSI HAKIAJAKaAMU Y
BinmoBiIHOCTI 3 6.2.6.1, TO pPO3PaxyHKOBY
TOBIIMHY CTIHKM MOKHA TPUHHATH PIBHOIO
1,5twc — mpu BCTaHOBIICHH] O/IHI€T HAKIIAJKH Ta
2,0tyc — Ipy BCTAHOBJICHHI HAKJIAJOK 13 JBOX
cropiH. [Ipm oOuMciaeHH] 3HMKYBAJIBHOIO
KoediIieHTa, 10 BPaxOBYe MOKJIMBUM BILTUB
NOTUYHUX HaNpyKeHb Yy CTIHI KOJIOHH,
mwioma 3cyBy Ay CTIHKH MoXe Oyrtu
30UIBIIEHA TUIBKHA y MeXKax, 10
JOIYCKArThCSA pu BHU3HAYEHHI1 il
PO3paxyHKOBOI HECY4Oi 3JaTHOCTI Ha 3CYB,
nuB. 6.2.6.1(6).

6.2.6.3 Cminka KOJNIOHU NpU NONEPEUHOMY
posmszy

(1)  PospaxyHkoBy  Hecydy  3[aTHICTb
HEMIJCUICHOT pedpaMu >KOPCTKOCTI CTIHKH
KOJIOHHM, IO MIAJA€TbCA  TONEPEUHOMY
pO3TATY, CIi] BU3HAYATH 32 (OPMYIIOLO:

F

t,we,Rd =

I ® — 3HIWKYBaJIbHUW KOEQIIIEHT, IO
BpaxoOBY€ BIUIMB JIOTHYHHX HAIPYKCHb Y
CTIHI{ KOJIOHU.

(2) VY 3BapHOMYy 3’€IHaHHI PO3PaXyHKOBY
MIAPHUHY Defftwe PO3TATHYTOT CTIHKH KOJIOHH
CJIiJ1 BU3HA4YaTH 32 (POpMYJI010:

b

eff t,wc

ae S=I — I KOJOH 13 MpPOKaTHOIo
JIBOTaBPA;

S= ﬁac — JUTSI KOJIOH 31 3BapHOTO JIBOTaBPA;
TYT & Ta I I0Ka3aHi Ha pUCYHKY 6.8;
ap TIOKA3aHO HA PUCYHKY 6.6.

(3) Y OonroBux 3’€IHAHHSAX 3HAYCHHS
PO3PaxyHKOBOI MIMPUHH Defitwe pO3TATHYTOT
CTIHKM KOJIOHU CJiJl TpUAMAaTH TaKuM, IO

NOTE: In welded joints, the transverse stiffeners
should be aligned with the corresponding beam
flange. In Dbolted 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
2,0twe 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

Dt e we Tywe (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 bettwe Of @ column web in
tension should be obtained using:

—t, +2-2a,+5-t, +5, (6.16)

where: for a rolled | or H section column:
s=r,

for a welded | or H section column: s =~/2a,

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



JOPIBHIOE PO3paxyHKOBIi JIOBKHHI
eKBiBaJIeHTHOro T-11oai0OHOrO ejleMEeHTa, IO €
MOJIMIIEIO KOJIOHH, OUB. 6.2.6.4.

(4) 3uwkyBanbHHN KOC]ILIEHT ®, IO
BpaXxOBYE MOMJIMBHA  BIUIUB  JOTHYHHX
HaNpY)XCHb y CTIHII KOJIOHHU, CJiJl BU3HAYATH
3a Tabmuuero 6.3, BAKOPUCTOBYIOUH 3HAYCHHS
Defftwe, OTpuMaHi BimmoimHO 3 6.2.6.3(2) abo
6.2.6.3(3).

(5) Jnst 30UibIIeHHS pPO3PAaXyHKOBOI HECydoi
3aTHOCTI  CTIHKM  KOJIOHM Ha  PO3TSC
BCTAHOBJIIOIOTH  pedpa  XKOpcTKocTi  abo
HAKJIa/IKK Ha CTIHKY.

(6) Hdnsa 30UIbIIEHHS PO3PAaXyHKOBOi HECy4ol
3IaTHOCTI CTIHKA KOJIOHH Ha CTHCK MOXYTh
3aCTOCOBYBATHUCS omnepeyHi Ta/abo
BIJIMOBI/IHI JIlarOHAJIBHI pedpa >KOPCTKOCTI.

[TPUMITKA. V¥ 3BapHuX 3’€IHaHHAX Kpai MONepedyHux
pedep KOPCTKOCTI 3a3BHYail BUPIBHIOIOTHCS 3 KPOMKOKO
BiJITIOBITHOT MOJTUITI OAJTKH.

(7) 3BapHi 1BH, [0 MPUKPILIIOIOThH
JiaroHaibHi pedpa MKOPCTKOCTI [0 MOJHUII
KOJIOHH, TIOBHHHI  OyTM  CYIUIbHHUMH,
repMETUYHUMH Ta MaTH 3arajibHy TOBLIMHY
11Ba, PiIBHY TOBIIHMHI pedpa KOPCTKOCTI.

(8) Sxmio HemimcunaeHa pedpaMu >KOPCTKOCTI
CTIHKAa KOJIOHHM MIJICHIIIOETHCS HAKIaJIKaMH Y
BiamoBimHOCTI 3 6.2.6.1, TO pO3paxyHKOBa
Hecyda 3[aTHICTh Ha PO3TAT 3aJCKUTh Bil
TOBIIMHYU TO3JI0BXHIX 3BapHUX MWIBIB, IO
NPUEAHYIOTh 11  HakiIaakh. Po3paxyHKOBY
TOBIIUHY CTIHKH tweff BA3HAYAIOTH HACTYITHUM
YHHOM:

— SKIIO IIO3J0BXHI IIBH € CTUKOBUMH
3BAPHUMH IIBAMHU 3 ITIOBHUM IPOBAPOM
TOBIIMHOIO A >t , TO

MIpY BCTAHOBJICHH1 O/IHi€T HAKJIA/IKU HA CTIHKY

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 b, 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 twef should be taken as
follows:

when the longitudinal welds are full
penetration butt welds with a throat thickness
ax>t, then:

for one supplementary web plate:

tw,eff = 1’ 5twc ! (617)

NPy BCTAHOBJCHHI [BOX HAKIAaJOK IO 000X
CTOpPOHAX CTIHKH

for supplementary web plates both sides:

tW,eff = 2’ Otwc ; (618)



— SIKIIO TO3JIOBXHI IIBU € KYTOBHUMH 3Bap-
HUMH IIBaMH 3aBTOBIIKA aZtSI\/E, TO SIK
IIpU OJIHIH, TaK i MPH JBOX HAKJIAJKaX CTIHKH:

i cranei Mmapok S235, S275 ta S355

w,eff
s craneid mapok S420 Ta S460

tw,eff
(9) Ilpm  oOuucineHHI  3HIKYBaJIbHOTO
koe(ilieHTa ®, L0 BpPaxoBye  BIUIUB
NOTUYHUX HaNpyKeHb Yy CTIHI KOJIOHH,
mioma 3cyBy Ay CTIHKHM, TICHJICHOL
HaKJIaJIKaMH, MOe OyTH 30LIbIIIEHA TUTBKH B
MeXaX, YCTAaHOBJIEHHMX MpU BHU3HAUEHHI Ii
Hecydoi 3/1aTHOCTI Ha 3CyB, JuB. 6.2.6.1(6).

6.2.6.4 Illonuya xonoHu npu noOnepeyHoMy
32UHI

6.2.6.4.1 Heniokpinnena noauys KoaoHu npu
bo1mosomy 3’ €OHaHHI

(1) Po3paxyHkoBy Hecydy 31aTHICTb Ta THII
BIJIMOBM HEMIAKPIIICHOT MOJHII KOJOHU TPHU
MOTMIEPEYHOMY 3TUHI CYMICHO 3 O0oJITaMu, 110 il
MPUETHYIOTh, Ta TMPAIOIOTh HA PO3TAT, CIiJI
BU3HAYaTH TaK caMo, SK 1 I IOJUIl
eKBIBaJIeHTHOro T-MomiOHOro ejeMeHTa, JUB.
6.2.4:

— JUISL KOYKHOTO OKPEMOTO, 130JIbOBAHOTO PSITY
0O0JITIB, IO MPAIIOTh HA PO3TSAT;

— JUI KOXKHOI Tpynmu psaiB  OoOJTIB, IO
MPaIOTh Ha PO3TSIT.

(2) 3nayeHHS €, Ta M B 6.2.4 cIti)l BU3HAYATH
3a pUCYHKOM 6.8.

(3) PospaxynkoBy noBxuHy mnonumi T-
HOoaI0OHOTO EKBIBAJIEHTHOIO e€JIEMEHTa UL
OKpeMHX psiiiB OOJTIB, IIO PO3TISTAIOTHCS
130JIbOBAHO Bil IHIIMX PATIB, Ta Ui TPYI
psaiB OONTIB CIIil BU3HAYATH Y BIAMOBITHOCTI
3 6.2.4.2, BUKOPUCTOBYIOUM 3HAUEHHS, HaBe-
JIeH1 JIsl KOSKHOTO pAxy 00nTiB y Tabmuili 6.4.

=1,4t,,

=13t .

when the longitudinal welds are fillet welds
with a throat thickness a >t,/~/2 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 A.c 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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BusHaueHnHs €, €min, l'c TA M.

a — 3papHuii onopHuii (paaHenp, BY:KUMil Hi’K MOTUIS KOJTOHM;
0 — 3BapHuii onopHui aaHeupb, IMUPIWIMIA HiZK NOJTHIS KOJIOHH;
B — NMOSICHI KYyTMKOBi HAKJIaIKH

Definitions of e, ey, Fcand m
a) Welded end-plate narrower than column flange.

b) Welded end-plate wider than column flange.
c) Angle flange cleats.



Taoauua 6.4

EdexTuBHI J0BKMHU NiIKPiNJIeHOI MOJNLI KOJIOHU

Table 6.4 Effective lengths for an unstiffened column flange
Psin OonTiB, MO PO3TIAAAIOTHCS Psi 60nTiB, IO PO3TIIAAAIOTHCS K YaCTHHA
130JTbOBAHO BiJl IHINMX PSAiB OONTIB TpyIH psiztiB OONTIB
PosTairyBaHHs Bolt-row considered individually Bolt-row considered as part of a group of
p;{ﬂy 60J'ITiB bO|t-rOWS
Bolt-row Komose Hekomnose Komnose Hekonose
Location po3TanryBaHHs, po3TalryBaHHS, po3TalryBaHHs, po3TalryBaHHs,
Circular patterns Non-circular Circular patterns Non-circular patterns
Ieff,cp pattems Ieff,nc Ieff,cp Ieff,nc
Cepenniii psn 21tm 4m +1,25e 2p p
00mTIB
Inner bolt-row
Kpatiniit psin MeHie 3: Memre 3: MeHre 3: MeHre 3:
0oTIiB The smaller of: The smaller of: The smaller of: The smaller of:
End bolt-row 21tm 4m +1,25e m+p 2m+0,625e +0,5p
Tm + 2e, 2m+0,625¢e + e, 2e,+p e +0,5p
Tim1 Ieff 1 = Ieff,nc > AJIe Ieff 1 < I 2Ieff 1 = z“Ieff,nc > aJIe z“Ieff 1 < 2Ieff ,cp
Mode 1
Tun 2 Ieff 2 = Ieff ,nc z“Ieff 2 = 2Ieff,nc
Mode 2:

6.2.6.4.2 Iliokpinnena noauys KoJIOHU Npu
bOo1mosomy 3’€OHaHHI 3 ONOPHUM (haaHyem
abo nosCHOW HAKIAOKOIO

(1) JInsa migBUIEHHST PO3PaXyHKOBOI HECY4Ol
31aTHOCTI TOJIMII KOJIOHM Ha 3TUH MOXYTb
3aCTOCOBYBATHUCS MOTIePEYHi Ta/abo
JiaroHaJIbHI pedpa KOPCTKOCTI.

(2) Po3paxyHkoBy HeCydy 3JaTHICTh Ta THII
BIZIMOBM IMJIKPIIJIEHOT pedpamMu >KOPCTKOCTI
MOJIMIII KOJIOHM TIpH TOINEPEYHOMY 3THHI
CyMiCHO 3 OonTamMu, o il MPUKPILIIOIOTH Ta
MPAILIOITh HAa PO3TAT, CJiJl BU3HAYATH Tak
caMo, K 1 JUIA TOJHLI eKBiBaJieHTHOro T-
noaioHoro eneMeHTa, Ius. 6.2.4:

— JUISL KOYKHOTO OKPEMOTO, 130JIbOBAHOTO PSIIy
0O0JITIB, IO MPAIIOIOTh HA PO3TAT;

— U1 KOXHOI Tpymu psAiB OONTIB, MIO0
MPALFOIOTH Ha PO3TAT.

(3) I'pynu psiaiB OoNTIB, PO3TAIIOBAHUX IO
o0u/IBl CTOPOHHU BiA pedpa KOPCTKOCTI, CIiX
MOJENIOBATH Y BUTISAAlI OKPEMHX TMOJIUIb
eKBIBaJICHTHUX T-MOMIOHUX €JEeMEHTIB, IHB.
pUCYHOK 6.9. Po3paxyHKOBY HECy4y 3AaTHICTh
Ta BUJ BIIMOBH CIiJi BU3HAUYaTH OKPEMO IS
KO>KHOTO €KBIBAJICHTHOTO T-nomi6HOTO
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 psa OONTIB, 110 MPUMHKAIOTH 10 pedpa KOPCTKOCTI; 2 — KpaiiHii psij O0NTiB;
3 — cepenHiii psi 60NTIB; 4 — psix OONTIB, IO MPUMHUKAIOTH 10 peOpa dKOPCTKOCTI
1 —End bolt row adacent to a stiffener; 2 — End bolt row; 3 — Inner bolt row;

4 — Bolt row adacent to a stiffener.

Pucynok 6.9 MopnenaoBanns HiAKpinuieHoi moymii KoaoHu y BUrIsAl okpemux T-nmoxioHnx enemeHTin
Figure 6.9 Modelling a stiffened column flange as separate T-stubs

(4) 3HaueHHS emin Ta M B 6.2.4 ciix BU3HAYaTH
3a pUCYHKOM 6.8.

(5) 3HaueHHA PO3PAXYHKOBUX  JOBXKHH
okpemoi oyl T-1moaiOHOTO eKBIBaJICHTHOTO
eneMeHTa leff CITij BU3HAYaTH y BiXMOBITHOCTI
3 6.2.4.2, BUKOPHUCTOBYIOYM HaBEJICHI Yy
Tabmuii 6.4 3HA4YeHHS M1 KOXKHOTO PSIy
OoJiTiB. 3HadyeHHS o 3 Tabmmui 6.5 ciin
BU3HAYaTH 32 pUCYHKOM 6.11.

(6) Pebpa »)opcTKOCTI MOBHHHI BiIMOBIIATH
Bumoram 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 ler 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.

Taonmuua 6.5 EdexTuBHi 70B:KHHM MiIKPiNIeHoI MOTULI KOJIOHH
Table 6.5 Effective lengths for a stiffened column flange

Psn ©onTiB, O PO3TIAAAIOTHCS 130JIbOBAHO
BiJ IHIIKX PsNIiB OONTIB
Bolt-row considered individually

Psin 60nTiB, IO PO3TIIAAAIOTHCS K YaCTHHA
TPYIT psijiiB OONTIB
Bolt-row considered as part of a group of

Circular patterns

Ieff,cp

Non-circular patterns

PosramryBanHs
6yB . bolt-rows
51 OJITIB
pALy . Komose Hexkomnose Komose Hekonose
Bolt-row Location
po3TanryBaHH, pO3TalryBaHH, po3TanryBaHHS, po3TamTyBaHHS,

Circular patterns Non-circular patterns

Ieff,cp Ieﬁ,nc

Bolt-row adjacent
to a stiffener

Psan Gontis, 1o 2mm TmTm+ p 0,5p+am-—
NPUMHUKAKOTH JI0 —2m+0. 625e
pebpa KOPCTKOCTI '




3akiHueHHs TA0 Ui

6.5

End table 6.5
Psin 60nTiB, O PO3TIAAAIOTHCS 130JIHOBAHO Psi 60nTiB, IO PO3TIIAAAIOTHCS K YaCTHHA
BiJl IHIMX psAiB OONTIB TpyIH psiztiB OONTIB
Bolt-row considered individually Bolt-row considered as part of a group
PozramyBanns of bolt-rows

psany Gomris Konose Hexonose Konose Hekonose

Bolt-row Location pO3TalTyBaHH, pO3TalTyBaHH, pO3TanIyBaHH, pO3TalIyBaHHs,
Circular patterns Non-circular patterns Circular patterns Non-circular patterns
Ieff,cp Ieff,nc Ieff,cp Ieﬂ,nc
bynb-sxuit
CepEeIHIN psin
GoITiB 2mm 4m+1,25e 2p p
Other inner
bolt-row
Byas-sicuii kpaii- Mese 3: MeHie 3: MeHue 3: MeHue 3:
Hiif s GoTiB The smaller of: The smaller of: The smaller of: The smaller of:
Other end 21tm 4m+1,25e Tm+p 2m+0,625e +0,5p
bolt-row m + 2e; 2m+0,625e + ¢ 2e,+p e, +0,5p
Kpaiiniii psin
Gonris, 1110 MeHte 3:
UPTMHITOTR A0 The smaller of: € +am-— He posrasaaeTses He posrnsaerses
pedpa KOpCTKOCTI 2m
—2m+0.625e not relevant not relevant

En.d bolt-row m 4+ 2el ’
adjacent
to a stiffener
Tun 1 Ieff 1 = Ieﬁ nc alne Ieff 1 < Ieff ,cp z“Ieff 1 = z“Ieﬂ nc » alne 2Ieff 1 < 2Ieff ,cp
For Mode 1:
Tun 2 Ieff 2 = Ieff nc 2Ieff 2 = 2Ieff,nc
For Mode 2:

Ol CJIiJ] BU3HAYATU

3a pucyHkom 6.11

a should be obtained from Figure 6.11

6.2.6.4.3 Heniokpinnena

38apHe 3 €OHAHHA
(1) VYV 3BapHOMYy BY3J0BOMY 3’€JHaHHI
pPO3paxyHKOBY  HeCydy  3JaTHICTb  Fypy

HEIIKPIIJICHOT MOIUIl KOJIOHH TIPH 3THHI Bif
Iil 3ycuib po3TAry ab0 CTHCKaHHS Yy MOJUIl
Oanku ¢ BU3Ha4aTH 3a GopMyIolo:

AC beff,b,fc
BU3HAUeHa B

4.10,

PO3paxyHKOBa IHUPUHA Dy,
HOJIULIS

Pi(S

PO3IIIAAA€ETHCA SK IIJIaCTUHKA.

[NPUMITKA. luB. Takoxx Bumoru, HaBezaeHi B 4.10(4)

Ta 4.10(06).

noauyAa  KOJIOHU,

connection

OaJIKu

Feres = b bl fy,fb IYmo s

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
Frera Of an unstiffened column flange in
bending, due to tension or compression from
a beam flange, should be obtained using:

(6.20)

where: begpe IS the effective breath by
defined in 4.10 where the beam flange is

NOTE: See also the requirements specified in 4.10 (4)




6.2.6.5 Onopnutl ¢hraneyv npu 32uni

(1) Po3paxyHKkoBy Hecydy 3[aTHICTh Ta THUII
BiZ]IMOBH OTIOPHOTO (hIaHIs IPU 3THHI CYMICHO
3 Oositamu, 1O 11 MPUETHYIOTH Ta MPALIOIOThH
Ha PO3TAT, CIJiJ] BU3HAYATH TaK Camo, K 1 JUis
TIOJTHIII €KBIBJIEGHTHOTO T-moni6HOTO
eJieMeHTa, auB. 6.2.4:

— JUTI KO)KHOTO OKPEMOT0, 130JIbOBAHOTO PSiTy
00JITIB, 1110 MPAILIOTH HA PO3TST;

— JUI1 KOXHOI Tpymnu psAiB OOJTIB, MLIO
MpaLioTh Ha PO3TSIT.

(2) I'pynu psniB GOATIB, PO3TAIIOBAHUX IO
o0M/IB1 CTOPOHH Big Oyab-skoro pedpa
KOPCTKOCTI, TPUEJHAHOTO JO OIOPHOIO
bnaHs, Ccaig po3MIAATH  SIK OKpeMi
ekBiBajneHTHI T-mmomiOH1I  eJIEMEHTH, [UB.
pucyHok 6.9. YV BucTynHHX GraHIsSIX psit
00NTIB Yy BHUCTYNHIA YaCTUHI TaKOX CIiJ
po3risgaTi sSK OKpeMuil ekBiBasieHTHu#M T-
momiOHMt  eneMeHT, auB. pucyHOK 6.10.
Po3paxyHkoBy Hecydy 3HaTHICTh Ta BHU
BIZIMOBH  CIIii BHU3HAYaTH OKpPEMO  JIIs
KOKHOTO €KBIBAJIEHTHOTO T-toxi6bHOTO
€JIEMEHTA.

(3) 3naveHHs €., B 6.2.4 ciim BU3HAYATH 3a
pUcyHkoM 6.8 IS YacTHHH  OMOPHOIO
(dbnaHIs, pO3TANIOBAHOT MK TIOJIMIISIMU OAJIKH.
JlJis BUCTYNHOI YacTUHU OMNOPHOTO (IIaHLs
3HAYEHHS €, CIiA MpUiMaTH TaKuM, IO
JIOPIBHIOE €, T1B. pUCYHOK 6.10.

(4) 3HaueHHS PO3PAaxXyHKOBOI  JOBXHHHU
MIOJINLI T-mmoxioHOTO €KBIBAJICHTHOTO
eeMeHTa leff CITiy BU3HAYATH y BiIMOBITHOCTI
3 6.2.4.2, BUKOPHUCTOBYIOYM HaBEICHI Yy
Tabnuui 6.6 3HaUeHHS MJS KOXKHOTO pALY
OOJTIB.

(5) 3nauenHs M Ta My y Tabnumi 6.6 ciig
BH3HayaTH 3a pucyHkom 6.10.

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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BucrynHa yacthHa OMOpHOro (baHIs Ta MUISTHKA MK MOMUISIMH OalK¥ MOICIOIOTHCS Y BHIVIAAI JBOX OKPEMHX
MTOJIAIIG €KBiBajIeHTHUX T-TOMIOHMX €JIEMEHTIB.
The extension of the end-plate and the portion between the beam flanges are modelled as two separate equivalent

T-stub flanges.

[Tpu BM3HAYEHHI HECYUOi 3/IaTHOCTI MOJNUII €KBiBaJEHTHOro T-NOAIOHOTO eleMeHTa JUIsl BUCTYITHOI YACTUHU OMOPHOTO
(iaH1sg 3aMiCTh € Ta M CITiJl BAKOPUCTOBYBATH €y Ta M.
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 Mopae/iloBaHHS BUCTYIIHOI YACTHHHM ONMOPHOro (pianus y Burisaai oxkpemux T-nmogionmx
eJIeMeHTIiB
Figure 6.10 Modelling an extended end-plate as separate T-stubs

Tabnuusa 6.6 EdexkTHBHI 10B:KMHU OMOPHOT0 (MIaHLA
Table 6.6 Effective lengths for an end-plate

PozramryBanns psany

Psig GontiB, 1110 PO3MIISAAAIOTHCS 1307bOBAHO
BiJl iHIIMX pAIiB OONTIB
Bolt-row considered individually

Psin GouTiB, 110 pO3TIISIAOTHCS
SIK 9aCTHWHA TPYIH PsiB OONTIB
Bolt-row considered as part of a group

Somtis of bolt-rows
. Komnose Hexkonose Komnose Hekomnose
Bolt-row location
po3TamnryBaHHs, po3TalryBaHHS, po3TalryBaHHs, po3TalryBaHHs,
Circular patterns | Non-circular patterns | Circular patterns | Non-circular patterns
leff,cp leff,nc leff,cp leff,nc
Psin Gonrtis, Memnie 3: MeHnie 3: — —
PO3TAIIOBAHUX Smallest of: Smallest of:
32 MEKaMHU PO3TATHYTOL 2mm, 4m, +1,25e,
TIOJIHIII OaTKu
Belt.rom outside 27m + W e+2m, +0,625¢,
tension flange of beam 2nmX +2e 0, 5bp
0,5w+2m, +0,625¢




PosTamryBanns psaay

Psin GonTiB, 110 pO3MIIAAAIOTECS 130760BAHO
BiJI IHIIAX PSINTiB OONTIB
Bolt-row considered individually

Psin GontiB, 1110 pO3MIISAAIOTECS
SIK YaCTHHA TPYIH PsiiB OONTIB
Bolt-row considered as part of a group

o of bolt-rows
OB . Konoge Hexomnose Konoge Hexomnose
Bolt-row location
po3TalryBaHH, po3TalryBaHH:, po3TamryBaHHA, po3TalryBaHHA,
Circular patterns | Non-circular patterns | Circular patterns | Non-circular patterns
leff,cp leff nc leff,cp leff nc
[epmwii psi 601TIB, 21tm am mm+ p 0,5p +am—
PO3TAIIOBAHMX ITiJ| _2m+0,625¢
PO3TATHYTOIO ITOIHULIEI0
Ganku
First bolt-row below
tension flange of beam
Bynb-sxnit cepennii 21tm 4m+1,25e 2p p
psa GontiB
Other inner bolt-row
Bynb-sikuit kpaiiHiii psin 2wm 4m+1,25e Tmm+p 2m+0,625e +0,5p
0oJITiB
Other end bolt-row
Tun 1 Ieff 1 = Ieff ,nc > ajue Ieff 1 < Ieff ,cp 2Ieff 1 = 2Ieff ,nc » ajie 2Ieff 1 < z“Ieff ,cp
Mode 1:
Iﬂyérés 9 Ieff 2 = Ieff nc ZIeff 2 = ZIeff,nc

OL CJTi BU3HAYATH 32 pUCYHKOM 6.11.
a should be obtained from Figure 6.11.
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Pucynok 6.11
Figure 6.11

6.2.6.6 [losicni Haknaoku npu 32ui

(1) Po3paxyHkoBy Hecydy 3[aTHICTb Ta THII
BIZIMOBH TIOSICHOI KYTMKOBOi HaKJIAIKd Ha
3THH CYMICHO 3 0OJITaMU, 110 MPHUKPIILTIOIOTH
il Ta mpallOTh HA PO3TAT, CJiJl BU3HAYATH TaK
camMo, SK 1 Ui MOJHIl eKBiBaJieHTHOro T-
MoAi0HOTO eneMeHTa, TuB. 6.2.4.

(2) 3naveHHs ePEKTUBHOI JOBXKWUHU TOJIUIII
T-nmomiOHOTO EKBIBAJIEHTHOTO e€JeMEHTa leff
CIiA MpuiMaTh TakuM, 10 JaopiBHIOE 0,504,
ne ba — J0BXKMHA TOSACHOI KYTHKOBOT
HAaKJIaJKH!, TMB. PUCYHOK 6.12.

(3) 3nayeHHs €y, Ta M y 6.2.4 cuig
BU3HAYaTH 32 PUCYHKOM 6.13.

>

Pucynox 6.12
Figure 6.12

3HaveHHS O JJI NiAKPiNJeHUX NOJMIb KOJIOHH Ta ONOPHUX (MIaHLIB
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.

Vaff

Po3paxynkoBa 10B:KHHA leff MOSICHOI KYTHKOBOI HAKJIAIKH
Effective length fer of an angle flange cleat
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1 KinbkicTb psiaiB OONTIB, IO MPUKPIILTIOIOTH HAKIAKY JI0 MOJNHUILI OANKH, OUH P,
2 KinpkicTb psiiB OONTIB, IO MPHUKPITUIIOIOTH HAKIIAKY /10 MONHUII OallKu, He 0OMEXEHO.
3 JlomxuHa b, HakIaqKM MOXKe BiAPI3HATHCS SIK BiJl IIMPHHY MOMHULI GaIKHy, TaK i BiJ IIUPHHU MOJIHI 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 < 0,4ta;

6 —3a30p g > 0,4ta.

Figure 6.13
a) Gap g < 0,4ta;

b) Gap g > 0,4t..

6.2.6.7 Ilonuys ma cminka 6anku npu CMucky

(1) IMincymkoBe 3HAYEHHS PO3PaXyHKOBOI'O
3yCWJUISI 'y CTHUCHYTIA Tmonuii Oanku Ta
MPWJICTIII CTUCHEHIM 30H1 CTIHKA MOKHA
BBa)KaTH JIIIOYUM Ha PIBHI IIEHTpPa CTHCKY,
muB. 6.2.7. Po3paxyHKOBY HeCydy 3/aTHICTh
Ha CTUCK TIOJIMIII Ta CTIiHKA OaJKu MOKHA
BU3HAYUTH 32 HACTYMHOIO (POPMYJIOL0:

Po3mipu €, Ta M NMOsICHOI KyTHKOBOI HAKJIAAKH, 110 NPUKPINIIOETHCA 00JTAMEA

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 —t, (6-21)

ne h — Bucora Gasku, 110 MPUETHYETHCS;

McRrd — pO3paxyHKOBa Hecyda 3JaTHICTh Ha
3TUH  TIONEpeYHoro  mepepisy  Oaikw,
3MEHIIIeHa, 3a HEOOXIAHOCTI, BpaxXyBaHHs
3cyBy, nuB. EN 1993-1-1. /Ing 6anku 3 ByToM
3Ha4eHHs1 McRrd MO’KHA OOUUCIIUTH, HEXTYIOUU
MIPOMDKHOIO MOJIULIEIO;

th — TOBIIMHA
MIPUETHYETHCSL.

moJnIi  OajlkH, II0

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.

trp IS the flange thickness of the connected
beam.



Sxmo BucoTta OalkuW, BKIIOYAKOYU BYT,
nepesuinye 600 MM, TO BIUTMB CTIHKH OalKu
Ha PO3PaxyHKOBY HECYYY 3/IaTHICTb Ha CTHCK
He NoBUHEH nepesuiyBat 20 %.

(2) Sxmo Ganka migcWiIeHAa BYTaMH, TO BOHH
MTOBHHHI BIAMTOBIAATH HACTYITHUM BUMOTaM:

— Mapka CTaJi BYTiB TOBHUHHA BiAIOBiIATH
MapKyBaHHIO CTaJIi €JIEMEHTa,

— PO3MIp TOJIMII Ta TOBIIMHA CTIHKHA BYTa
NMOBHHHI OyTM HE  MEHIIE  pPO3MIpiB
AHAJIOTIYHHUX €JICMEHTIB OaIKu;

— KyT MDK IOJIMLIEIO BYTa Ta MOJULECIO OanKu
HE NIOBUHEH MepeBUIyBaTH 45°;

— JIOBXHMHY OKOPCTKOi OHOpU Ss CIiJ
MpUAMaTl TaKow, IO JOPIBHIOE TOBIIWHI
TIOJIMII ByTa, MapaielbHOT OaIIi.

(3) Sxmo Oamka TiACKIEHA ~ BYTaMH,
pPO3paxyHKOBY HeECy4y 3JaTHICTh CTIHKH
O0amkd Ha CTUCK CIiA BH3HA4YaTu y
B1IMOBITHOCTI 3 6.2.6.2.

6.2.6.8 Cminka 6aixu npu pozmsey

(1) YV OontoBoMy 3’€qHaHHI 3 OIOPHHUM
(dbrnaHIeM pO3paxyHKOBY HECy4dy 3JIaTHICTh
CTIHKM OaJIKW Ha PO3TAT CJiJ BU3HAYATH 32
hopmyroro:

I:t,wb,Rd

2) PospaxynkoBy HIUPUHY Dett £ wh
PO3TATHYTO1 CTIHKKA Oalku CIia IpuiMaTH
TaKo, IO JOPIBHIOE €(PEKTUBHIN TOBKHUHI
ekBiBaJIeHTHOTr0 T-1o10HOTO ej1eMeHnTa, IKUI
€ ONMOpHHUM (hJIaHIIEeM TPH 3THHI, 00YHCIICHIN
3a 6.2.6.5 mpu 3aKpilJIeHHI HOTO OKPEeMHM
130IbOBAaHUM  PSIIOM  OONTIB a00 TPYIOIO
00NTIB.

6.2.6.9 bemon npu cmucky, 6KI04alouu
CMANCKY

(1) Po3paxyHkoBY MIlIHICTh Ha 3MHHAHHS
3’€lHaHHS OMNOPHOI IUIMTH Oa3W KOJOHHU 3
¢dbyHI1aMeHTOM cImin BHU3HAYaTH 3
ypaxyBaHHSM BJIACTUBOCTEH MarepianiB Ta
pPO3MIpIB SIK CTSKKH, TaK 1 (yHIaMEHTY.
beronHuit ¢QyHmamMeHT ciil MpoekTyBaTu y
BigmosigaocTi 3 EN 1992,

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 b, 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.



(2) PospaxynkoBy Hecydy 3HaTHICTB F¢ ) rq
CTHCHEHOTO O€TOHY (BKIIIOUAIOYH CTSIKKY)
pa3oM i3 OMOPHOIO TUIMTOIO, IO MPAIIOE HA
3THH, CIIII BH3HAYaTH TaK caMo, SK 1 I

eKBiBaJIeHTHOro T-momiOHOTO eleMeHTa, IUB.
6.2.5.

6.2.6.10 Onopna nauma, wo 32UHAEMbCS 610
Oii CMUCKAIbHUX HANPYIHCEHD

(1) PospaxynkoBy Hecydy 3maTHICTB F¢ ) rq
OTIOPHOI IUTUTH, MO 3TUHAEThCS Big il
CTHCKAJIbHUX HaNpy>KeHb, Pa30M 13 OETOHHOIO
IUIUTOIO, Ha SIKy ONMMPAEThCS 0a3a KOJOHH,
CJiJ BH3HAYaTH TaK caMo, K 1 JiI1 €KBiBa-
seduTHoro T-mogioHoro exeMenTa, IuB. 6.2.5.

6.2.6.11 Onopna naiuma, wo 32UHAEMbCA 610
0ii’ po3ms2y8anbHUX 3)CUTb

(1) PospaxynkoBy Hecydy 34aTHICTb Fyp rg Ta
THUI BIIMOBU OIOPHOT IUIUTH, 110 3rMHAETHCS
BiJ Nii pO3TATyBaJIbHUX 3YCHJIb, BKIIIOYAIOUH
aHKepH1 OOJTH, CIiJ BU3HAYHUTH, BUKOPHC-
TOBYIOUH ITpaBuUJIa, HaBeAeH1 B 6.2.6.5.

(2) Ilpu po3paxyHKy OMOpPHUX IUTHT €(EeKT
BaXkels, SIKHHA MOXKE BUHUKHYTH,
BpaxOBYBaTH HE CIIiI.

6.2.6.12 Anukepni 6onmu npu posmsey

(1) Askepri Oontd  MOBHHHI  OyTH
po3paxoBaHi Ha IO  PO3PaXyHKOBHX
HAaBaHTaXXCHb. BOHM TOBUHHI CIpUAMATH
PO3TATYBAIbHI 3YCHIUISA, IO BHHUKAKOTH Bill
BIIPUBY Ta Bij /i1 3THHAJIBHUX MOMEHTIB.

(2) Ilpu BU3HAYEHHI PO3TATYBAILHHUX 3yCHIIb
B aHKEpHUX OoJTax Bix [ii 3rUHATBHUX
MOMEHTIB IJIeYe BHYTPIIIHBOT Mapu CHUJ HE
cminx mpuiiMaTd  OUIbIE  BiACTaHI  MDK
HEHTPOM TSDKIHHS IUIONII CTHUCHYTOI 30HHU
OMOpPHOI TOBEPXHI Ta MEHTPOM TSDKIHHS
rpynu OOJITIB y PO3TATHEHIN 30HI.

[MPUMITKA. Ilpu po3paxyHKYy CIiJ BpaxOBYBaTH
MOXJIUBHHA BIUIMB JIONYCKIB HAa  PO3TALIYBaHHSI
aHKEpHUX OOITIB.

(3) PozpaxyHkoBe 3Hau€HHsS HeCydoi 3jaT-
HOCTI aHKEpHUX OOJTIB CIiJ npuiiMaTH Haii-
MEHILIUM 13 PO3paxyHKOBOT HECY4OT1 31aTHOCTI
Ha pO3TAr, JIuB. 3.6, Ta pO3PaxyHKOBOTO
3yCWJUIA aHKepyBaHHS aHKepHOro Oosita B
6eroHi y BignosigHocTi 3 EN 1992-1-1.

(2) The design resistance of concrete in
compression, including grout, together with
the associated base plate in bending F¢prq
should be taken as similar to those of an
equivalent T-stub, see 6.2.5.

6.2.6.10 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 F;, rg, 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 F, 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.



(4) Mna 3akpimieHHs aHKepHOro OoaTa B
(GbyHIaMeHTI Cllii BUKOPUCTOBYBAaTH OJHH i3
HACTYITHUX CIIOCOOIB aHKEepyBaHHS:

— BIIrMHAHHAM (IUB. pUCYHOK 6.14 (a));

— 3a JIONIOMOIrOI0 aHKEPHO! IUJIACTUHH (JIUB.
pUCYHOK 6.14 0));

—  Oyop-sKUM  3aKiaJeHuM y  OeToH
€JIEMEHTOM, IO NIEPEIa€c HABAHTAKECHHS;

— Oyab-KMM TIPUCTPOEM JUIS 3aKPIIJICHHS,
HAJICKHAM  YMHOM  BUNPOOYBaHUM  Ta
CXBAJICHUM.

(5) Sxmo dbyngameHTHUN OONT Mae BiATHH,
JOBKMHA aHKePYBaHHsI TOBUHHA OYTH TaKoIo,
o0 3yCWIIs MOro 34YerieHHS 3 OeTOHOM
Oyno BHINE MEXI IUIMHHOCTI cTaji OonTa.
JloBKuHY aHKEpPYBaHHS CIiJ OOYMCITIOBATH
BiamoBimao 1o EN 1992-1-1. [auwmii Tunm
aHKEpPYBaHHS HE CJIiJI BUKOPHCTOBYBATH JIISI
OO0JITIB 13 MeXew IUIMHHOCTI cTani fyp Bume
300 H/mm?.

(6) Jns aHkepHoro OonTa 3 aHKEPHOIO
IUIACTUHOIO a00 IHIIMM €JIEMEHTOM, IO
PO3MOAUISE HaBaHTAXKCHHS, 3USIJICHHST 00JTa
c OCTOHOM HE BpPaxOBYEThCA. Bce 3ycmiuis
MOBUHHE TIEpEJaBaTHCS Yepe3 MPHCTPIH, 10
PO3MOIUISIE HaBaHTAXKCHHS.

a)

a)

]‘I
[

AN —

1 — omopHa muTa; 2 — cTsHKKa; 3 — OeTOHHNUN (yHIAMEHT
1 — Base plate 2 — Grout 3 — Concrete foundation

Pucynok 6.14 Kpimienus pyHaaMeHTHUX GOJITIB:

(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)

a — aHKepYBaHHA BiATHHAHHAM; 0 — aHKePYBaHHS MJIACTHHOIO

Figure 6.14 Fixing of anchor bolts:

(a) Hook; (b) Washer plate



6.2.7 Po3paxyHkoBa Hecy4Ya 31aTHICTh
CIOJy4eHHs1 O0aJKH 3 KOJOHOK Ta
CTHUKOBHX 3’€IHAHb

6.2.7.1 3azanvhi nonoxcernns

(1)  TpuxnageHuii po3paxyHKOBHHA MOMEHT
M eq TOBHHEH 3310BOJIBHATH YMOBY.

msl,o.
M,

(2) Meroau BH3HAYEHHsI PO3PaXyHKOBOI
HeCy4yoi 3JaTHOCTI By3l1a Ha 3TMH Mijrd,
HaBeJIeH1 B 6.2.7, He BpaXxOBYIOTb /110 OCbOBOT
cumi Neg y mnpuennanomy enementi L1
METO/JM 3aCTOCOBYIOTHCS TUIBKM B TOMY
BUIAJTy, SKIIO OCbOBAa CWJIA Y IPHUETHAHOMY
€JIEMEHTI He nepeBuInye 5 % po3paxyHKOBOT
Hecy4oi 31aTHOCT1 y miacTuuHii ctaaii NpiRrd
HOTO MONEPEYHOTOo Mepepizy.

(3) Skmo oceoBa cuma Ned y mpuen-
HAaHOMY eJIeMeHTI1 nepeBuinye 5 % po3paxyH-
KOBO1 HECY4Oi 3JaTHOCT1 y TJIACTUYHIN cTasii
NpiRd, TO MOXHa 3aCTOCOBYBAaTH HACTYITHHI
TPAIUIIAHANA METOJ;

M

i.Ed

M i.Rd
ne Mjrd — po3paxyHKOBa Hecy4ya 3JaTHICTb
BYy3J1a Ha 3THH 32 BIICYTHOCT1 OChOBOI CHIIH;

Njrd — pO3paxyHKOBa Hecyda 3JaTHICTh By3i1a
10 OCBHOBIM CHJII 3@ BiJICYTHOCT1 3rHHAJIBLHOTO
MOMEHTY.

(4)  PospaxyHkOBYy  Hecydy  3IaTHICThb
3BapHOTO BY3JIOBOTO 3’€JJHAHHS Ha 3TMH CIi[
BU3HAYATH, BHUKOPHCTOBYIOUH MapaMeTpH,
HaBE/ICHI Ha PUCYHKY 6.15 (a).

(5) Po3paxyHkoBY Hecydy 37aTHICTb Ha 3THH
00JITOBOrO BY3JIOBOI'O 3’€THAHHS 3 OINOPHUM
¢GnaHneM, NOPUKPIMIICHUM TUIBKH — OJHUM
PAI0OM pO3TATHYTUX O0NTIB (a00 3’€JHAHHS, B
SKOMY BpaxOBYETbCS TUIBKM OJUH  PSJI
00JTIB, 110 TPAIIOIOTh HA PO3TAT, JUB.
6.2.3(6)), cnig BU3HAYaTH, BUKOPUCTOBYIOUM
napameTpu, HaBe/IeHi Ha pUCYHKY 6.15 (B).

MSLO,

6.2.7 Design moment resistance of beam-to-
column joints and splices

6.2.7.1 General

(1)  The applied design moment M,gq
should satisfy:

(6.23)

(2) The methods given in 6.2.7 for
determining the design moment resistance of
a joint Mjrq do not take account of any co-
existing axial force Neq 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)

j.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).



(6) Po3paxyHKOBY Hecydy 37aTHICTh Ha 3THH
00JITOBOTO BY3JIOBOTO 3’€JHAHHS 3 MOSICHUMHU
KYTHUKOBMMHU HaKJIaJKaMH CJ'IiI[ BU3HAYATHU SK
MoKa3aHo Ha pUCYHKY 6.15 (0).

(7) Po3paxyHKOBY Hecydy 37aTHICTh Ha 3TUH
BY3JIOBOTO 3’€IHAHHS 3 OIOPHUM (PIIaHIIEM,
MPUKPIIIICHUM OUTbII HDK OJHUM  PSIOM
PO3TATHYTUX OOJNTIB, y 3araJlbHOMY BHIIAJKY
CIIil BU3HAYATH BIiAMOBIAHO 10 6.2.7.2.

(8) 3 Merow CHpOLIEHHS PO3PaXyHKOBY
HECy4y 3JaTHICTh Ha 3THH PO3TATHYTOTO
BY3JIOBOTO 3’€JIHAHHS 3 OMOPHUM (IIAHIIEM,
MPUKPIIIICHUM JIBOMa PSAIaMH PO3TITHYTHX
0O0NTIB 3 JAEAKHUM 3alacOM, MOYKHA BH3HAYHUTU
3a pO3paxyHKOBOIO MOJEJUII0, TTOKa3aHOIO Ha
pUCYHKY 6.16, 3a yMOBH, 1110 CyMapHa Hecy4a
31aTHICTE Fpy He nepeumye 3,8 Fy gy, 1€ Fi gy
CJTII BU3HAUaTH 3a Tadmuier 6.2. Y mpomy
BHITAJIKy YCIO PO3TATHYTY 30HY TOBEPXHI
onopHoTO (IaHIl MOXXHA PO3MIBIIATH  SIK
OJMH OKPEMHUU OCHOBHHMI KOMIIOHEHT. K10
IBa psAAd OONTIB PO3TalIoOBaHl MPHOIU3HO
PIBHOBIIJIAJICHO Bil KOKHOI CTOPOHH TTOJIHIII
Oasiky, 10 YaCTHMHY OMOPHOTO (JIaHIIs CIIif
posrmsigaty K T-mOMiOHWIT eeMEeHT TpHu
BH3HAYEHHI HECY4YO0i 37aTHOCTI psAmy OONTiB
Firg- 3HaueHHs F,pqy MOXHA TNPUHHATH
TaKMM, IO JOPIBHIOE Fjgpy, 1 TAaKUM YMHOM

Fra = 2F1 gy

(9) LUentp cTUCKY chif MpUAMaTH SK IEHTP
05l0Ka Hampy)KeHb, CIPUUYMHEHUX CTUCKAJIb-
HUMU 3YCHWUISIMH. 3 METOI0 CIPOIIEHHS
MOJIOKEHHST LIEHTpa CTUCKY MOXe OyTH
NPUMHSATE 3a pUCYHKOM 6.135.

(10) Ctux enemenTta abo MOro 4acTWUHH, IIO
MIJIAETBCSL PO3TATY, CIiI PO3paxoByBaTH Ha
Iil0  yciX MOMEHTIB Ta 3YCHIb, SKHUM
MIIIAETBCS  €NIEMEHT abo HOro dYacThHa Yy
JaHii ToYIIl.

(11) Cruku noBuHHI OyTH pO3paxoBaHi TAKUM
YMHOM, 100  yTpUMYyBaTH  3’€JHYBaHI
€JIEMEHTH Yy TPOEKTHOMY MOJoxeHHl. Cuiau
TEpTSs MDK KOHTAKTHUMHU TOBEPXHSAMHU HeE
MOXYTh  pO3INIAAAaTUCS  AK  CHJIM, LIO
YTPUMYIOTh €JE€MEHTH, IO 3 €IHYIOTbCH, Y
MIPOEKTHOMY HOJIOKEHHI.

(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
Fira 1S 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 Fyrq. The value of F,ry may then

be assumed to be equal to F;gry, 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.



(12) 3aBxu, 1€ 11e MOKIIUBO, €IIEMEHTH CIIiJT
pO3TalIoOBYBaTH Tak, 00 LEHTpalbHa BICh
CTHKOBHUX JIeTallell 30iranacs 3 IEHTPaIbHOO
BiCCIO €leMeHTa, M0 3 €IHYEThCA. 3a
HAsIBHOCTI EKCIICHTPUCUTETY CIiJ BpPaxoBY-
BaTH CYMapHi CHIIH.

(12) Wherever practicable the members
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

Tum 3’ eqHaHHS PosramryBanns | Ilnede BHYTPINIHBOT Po3nopineHns 3ycmib
Type of connectio LIEHTPa CTHCKY mapy CHJI Force distributions
Centre of Lever arm
compression
a) 3BapHe 3’ €HAHHS IMocepeauni Z=h-tgp
a) Welded connection TOBLMHU h — Bucora 6ankwu,
CTHCHYTO1 0 NMPpUENHYETHCA;
X TTOJTUII ti, — TOBIIIMHA . ~EF =
HonuIi 6anku i R
M Ed In line with the
—_— l—_— X mid thickness of | h is the depth of the v Fog = ’
\ the compression | connected beam
= [ S flange ty, is the thickness of
’:( ,/ the beam flange
.__/\/.__
0) BonroBe 3’€AHAHHS 3 MOSICHAMHA Tocepermmi | Bincranb mix
KyTI/IKOBI/IMI/I HaKJIaIKaMH# TOBI_HI/I}.{'I/I TIOJINII1 HICHTPOM CTHCIfy
b) Bolted connection with angle flange roAcHor Ta pAziom Ooxis,
cleats KYTHKOBOL1 10 MpanoTh
HaKJIaaKu, Ha po3TAr Al
"\ pO3TaIoBaHOL
Ha CTHCHYTIH Distance from the IR
nouLi centre of L " X

In line with the
mid-thickness

compression to the
bolt-row in tension

I of the leg of the LA
,/ angle cleat on
A h .
! the compression
flange
Ll /\v_
B) bonToBe 3’€mHaHHS 3 OIOPHUM Iocepenuni Biacrane Mix
(anIeM, MPUKPITIICHUM OIHUM PSIIIOM TOBILIMHU LIECHTPOM CTHUCKY
OOIITiB, IO MPAIOIOTH HA PO3TAT CTHCHYTOI Ta pIaoM OONTIB,
c) Bolted end-plate connection with oML L0 NpaIioroTh <
only one bolt-row active in tension in i i th Ha pO3TAT ‘Z R
n line wi e
™=\ S . Y ¥
mid-thickness Distance from the - P ™
of the centre of
L M;Ed compression compression to the

flange

bolt-row in tension




Tun 3’eqHanHA PosramryBannst | Ilnede BHyTpimHbOI Posnoninenns 3ycuib
Type of connectio LIEHTPa CTUCKY napy CHJI Force distributions
Centre of Lever arm
compression
r) bonrose po3Tsarayre 3’eHaHHSA [Mocepenuni KoncepBatuBHO
3 OMopHUM (pIIaHIEeM, TPUKPITUICHUM TOBIIHU 3HAUCHHS Z MOXKHA
TIJIBKH IBOMA psiiaMu OONTIB, CTUCHYTOI MPUIHATH TaKuM,
10 MPAIOIOTh Ha PO3TSAT TIOJTHIII IO TOPiBHIOE

d) Bolted extended end-plate connection
with only two bolt-rows active in tension

In line with the
mid-thickness of
the compression
flange

BiJcTaHl MIXK
IIEHTPOM CTHCKY Ta
CEpPEIMHOIO BiJICTaHi
MIDX IIMMH JBOMa
psinaMu OONTIB

Conservatively z
may be taken as the
distance from the
centre of
compression

to a point midway
between these two
bolt-rows

1) [H1mi GonToBi 3’€AHAHHS 3 ONIOPHUM
(aHIeM, PUKPITUICHUM BOMA Ta OUIbIIE
psAaaMu OOJITIB, IO MPAIIOIOTH HA PO3TAT
e) Other bolted end-plate connections with
two or more bolt— rows in tension

—\

>4

-

Iocepeauni
TOBILMHU
CTHCHYTOI
TOJIMLI

In line with the
mid-thickness of
the compres-sion
flange

HabnmxeHo MokHa
MIPUMHATH TaKUM,
110 TOPiBHIOE
BifcTaHi Mix
[EHTPOM CTHCKY

Ta CePEIUHOI0
BiZCcTaHi MIXK JBOMa
HaWOIIBII
BiaaIeHUMU
psnamu OONTIB,

IO MPAIIOIOTh

Ha po3Tsr

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

BinbIi TouHEe 3HAYCHHS
MO)KHA BH3HAYUTH,
IpUMMAarO4H Ijieue
BHYTPIIIHBOI TTAPH CHJI Z
TaKUM, 1110 JIOPIBHIOE Zeg,
OOYHUCIICHOMY 332 METOJIOM,
HaBezneHHM y 6.3.3.1

A more accurate value may
be determined by taking the
lever arm z as equal to zeq
obtained using the method
given in 6.3.3.1.

Pucynox 6.15

Po3TamnyBaHHSI IEHTPa CTHCKY, IJIeYe BHYTPILIHBOI MAPU CHJI Z TA PO3MOdiIeHHS 3yCUIb

AJ151 BU3HAYEHHS PO3PaXyHKOBOI HeCY4oi 31aTHOCTI 3’ €IHAHHSA Ha 3rUH MjRd

Figure 6.15

moment resistance M;rd

Centre of compression, lever arm z and force distributions for deriving the design
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Pucynoxk 6.16
Figure 6.16

(13) Skmo omopHi YaCTMHH €JIEMEHTIB, IO
3’€IHYIOThCS, HE IMIATOTOBJICHI IS CIPUHHSATTS
3yCWJIb [UISIXOM 0€3MOCEepPEHBOT0 KOHTAKTY,
MOBUHHI OyTH nepeadadeHi CTUKOBI JeTaii, 1110
3a0e3neuyloTh IMepefadyy BHYTPINIHIX CHUIT Ta
3TUHAJLHUX MOMEHTIB, BKIIFOYAIOUM 3THHAJIbHI
MOMEHTH BIJI €KCIEHTPUCHUTETIB MPHUKIAJICHUX
3yCHJIb, II0YaTKOB1 HEJIOCKOHAJIOCTI Ta
nedopmarii JIPyroro pony. 3HavYCHHS
BHYTPIIIHHOTO 3THHAIBHOTO MOMEHTY HE CIIif
npuiiMatu MeHie 25 % Bim Hecydoi 31aTHOCTI
OuThbIl clabKoOro Tepepidy Ha MiF0 MOMEHTY
BIIHOCHO 000X OceH, a 3HAa4eHHS IMOTNEPEUHOI
CWJIH Y HampsIMKy 000X oceil — meHie 2,5 % Big
Hecydoi 31aTHOCT1 OUTBIIT clTabKOro mepepizy Ha
JIF0 CTUCKAJIBHOT HOPMaJIbHOT CHJIH.

(14) Sxmo oOmOpHI YAaCTUHU EJIEMEHTIB, IO
3’€IHYIOThCS, ITATOTOBJCHI IS CHPUHAHATTSA
3ycuiib 0e3mocepeiHiM KOHTaKTOM, TO CTHUKOBI
JieTali MOBUHHI 3a0€3MeYnTH Nepeaady 3yCus,
piBHOrOo 25 % Big MaKCHMaJIbHOTO 3HAYCHHS
CTHCKaJIbHOI CHJIM Y KOJIOHI.

(15) BupiBHIOBaHHS  KIHIIB  CTHUCHYTHX
eJIEMEHTIB, 110 CTHKYIOTHCS, CJIil BUKOHYBATH 32
JIOTIOMOTO}0 HAaKJIaJ0K a00 IHIIUMH CIIOCOOaMHM.
CrukoBi gerani Ta iX KpIiIUIEHHS NMOBUHHI OyTH
NPONOPLINHHI ATl CIPUMHATTA 3yCUIb Y CTHKY,
JIIoUUX y OyIb-SIKOMY HAaNpsMKy, MepreHan-
KyJISIpHOMY 70 oci eneMeHTa. IIpu po3paxyHKy
CTHKIB CJIi/1 TAKOK BPaxoBYBaTu €(eKTH JIPYroro
poay.
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Crnpomeni mogesi 60JITOBUX BY3JIOBHX 3’ €IHAHBb 3 BUCTYITHUMHU ONIOPHUMH (pJIAHISIMHA
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.



(16) Cruku B eneMeHTax, IO 3TUHAIOTHCS,
MOBHHHI 33JI0BOJIBHSTH HACTYITHI YMOBH:

a) CTUCHYTI MOJIUII CIIiT PO3TIISIIATH SIK CTUCHYTI
CJIEMEHTH;

0) pO3TATHYTI TMOJMIN CII PO3IJISIIATH  SIK
PO3TSTHYTI €JIEMEHTH;

B) JeTaimi, M0 INUIal0ThCSI  3CYBY,  CIIiJ
pO3paxoByBaTH Ha CYMICHY JIil0 HAacCTYIMHHX
eQeKTiB:

— IIOIIEPEYHOI CUJIN Y CTUKY;

— MOMEHTY BiJl €KCLIEHTPUCUTETY (SIKIIO BIH Mae
MICIIE) UEHTPIB TSDKIHHS Tpyln KPIMWIBHUX
NeTayiei, pO3TallOBaHUX 3 OJIHIET Ta 3 IHIIOI
CTOpIH CTHKY;

— YacTWHa MOMEHTy, aAedopmarii abo Kyra
MOBOPOTY, IO CIPUUMAIOTHCA CTIHKOIO abo ii
YaCTHHOIO, HE3aJICKHO BIl TPHITYIICHHS PO
PO3NOJIUICHHS ~ HANpPYXeHb Yy  NPHICTIINX
JaCTHHAX, TMPUUHATOTO TIPU  PO3PAXYHKY
enemMeHTa abo HOTo YaCTUHM.

6.2.7.2 CnonyuenHs 6anku 3 KOJIOHOWO HA boamax
3 ONOpHUM (praHyem

(1) Po3paxyHkoBy HecCydy 3AaTHICTh Ha 3THH
Mj,rd cTIOTydeHHST OAIKH 3 KOJIOHOIO Ha 00NTax i3
OTMOPHUM  (IIaHIIeM MOXXHAa BH3HAYUTH 32
dhopmyoro:

M jRd — Zr:hrFtr,Rd )

ne Fuyrd — edexkTuBHa Hecyua 37aTHICTH Ha
po3TAr psgy OONTIB I;

h, — BigcTanp Bim psimy OONTIB I 0 IEHTpa
CTHCKY;

I — HOMep psiay OOMNTIB.

[MPUMITKA. V 6onToBOMY BY37I0BOMY 3’ €JHAHHI 3 OLITBIIT
HIX OTHUM PSAIOM OOJNTIB, IO MPAIFOIOTh Ha PO3TAT, PIIA
OONTIB  HYMEPYIOTBHCS, IIOYMHAOYU 3 psIy OOINTiB,
HANOIIBII BiTAIEHOTO BiJ] IIEHTPA CTUCKY.

(2) YV OonroBux 3’€¢IHAHHAX 3 OIOPHUM
¢dbmaHileM IEHTp CTUCKY CHiA  BBaXXaTu
pO3TaIIOBaHUM Ha JiHIii, 110 MPOXOAWUTH Yepe3
CepellMHy CTHCHYTO1 TMOJHII eJEeMEHTa, II0
MIPUETHYETHCS.

(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, g4 Of a

beam-to-column joint with a bolted end-plate
connection may be determined from:

(6.25)

where: Furd 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.



(3) EdexTuBHy po3paxyHKOBY HECydy 3[aTHICTh
Ha po3TAr Fypy KOXKHOrO psamgy OOATIB ciin
BU3HAYATU IO 4Yep3i, MOYMHAIOYM 3 TEPIIOro,
HAOUIBII BiOAAJICHOTrO Big WEHTpPA CTHUCKY,
MOTIM APYroro i TaK Jai.

(4) IIpu Bu3Ha4YeHHI epEeKTUBHOT PO3PAXyHKOBOT
HECy40i 31aTHOCTI Ha po3TAr Fyrd paxy OosTiB
r, e(eKTUBHOI PO3PaXyHKOBOI  HECYUOIO
3MATHICTIO Ha pO3TAT YCiX IHMMX OOJITIB,
pO3TalIOBaHUX OJIMXKYE JI0 LEHTPa CTHCKY, CIIi
HEXTYBaTH.

(5) EdextuBHy po3paxyHKOBY HECYUy 3/1aTHICTh
Ha pO3TAT Fy gy pAMy OONTIB I CIil IpHKMAaTH
BIJIOBIIHOIO PO3PaxXyHKOBIM HeCcydiil 37aTHOCTI
Ha po3TAr Fyry, PO3MIIANarOun HOro 130Jb0BAHO
Bil IHmMUX psaiB  OonTiB, auB. 6.2.7.2(6),
3MEHILEHOI 3a HEOOXIIHOCTI Al BUKOHAHHSA
yMoB, HaBeneHux y 6.2.7.2(7), (8) ta (9).

(6) 3naueHHs eQEKTUBHOI  PO3paxyHKOBOT
HECY4O0i 31aTHOCTI Ha po3Tar Fy gy pany Gonris,
10 PO3TIISAAIOTHCS 130JIbOBAHO BiJ IHIIUX PSIB,
CJTIT MPUHAMATH TaKWM, IO JIOPIBHIOE 3HAYCHHIO
HaMEHINOi HeCcydoi 3JaTHOCTI Ha PpO3TAT
OKpPEMOTO psy OOJTIB HACTYMHHUX OCHOBHHX
KOMITOHEHTIB:

— CTIHKA KOJIOHHU TpHU PO3TATY Ft werd , CM.
6.2.6.3;

— TIOJIMII KOJIOHHW TIpH 3THHI Ft fcrd , 1HB. 6.2.6.4;

— omopHoTo (iaHisg NpH 3ruHl Ft eprd , JMB.
6.2.6.5;

— CTiHKM Oanku mpu po3tary Ft¢ woRrd , JAUB.
6.2.6.8.

(7) EdextuBHYy po3paxyHKOBY HECydy 3[aTHICTb
Ha po3Tiar Fyrd psmy OontiB r  cmig, 3a
HEOOXIZHOCTI, 3MEHIIYBaTH 1O 3HAYEHHS,
MEHIIOT0 HiK Ftrd, Bu3HaueHoro B 6.2.7.2(6),
o6 Npu BpaxyBaHHI y pO3paxyHKY YCiX psiB
0onTIB A0 psAAy I BKIIOYHO BUKOHYBAIHUCH
HACTYIH1 YMOBHU:

— CyMapHa pO3paxyHKOBa HecCyda 3JIaTHICTh

ZF g <Vipre /B, e B crtin BusHavatyu 3a 5.3(7),

IHB. 6.2.6.1;

(3) The effective design tension resistance
Fwrg 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 Fyrd 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
Fi rg OF bolt-row r should be taken as its
design tension resistance Figq 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 Ft wcrda S€e
6.2.6.3;

— the column flange in bending Ft fcrd See
6.2.6.4;

—the end-plate in bending Ft eprd Se€ 6.2.6.5;
— the beam web in tension Ft wo.rd S€€ 6.2.6.8.

(7) The effective design tension resistance
Firra 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,



— CcyMmMapHa po3paxyHKOBa Hecyda 3JaTHICTb
2F, z, HE NOBHMHHA MEPEBUILYBATH HAMEHILIOIO

3 HACTYITHHUX JABOX 3HAYCHDb:

— PO3paxyHKOBOi HECy4dOol 3IaTHOCTI CTIHKH
KOJIOHU IIPH CTHCKY F¢ e rq » 1UB. 6.2.6.2;

— PO3paxyHKOBOi HECyd4Oi 3MaTHOCTI CTIHKH Ta
moJMIli 6amKu mpu cTucky Feford , 1B, 6.2.6.7.

(8) EdpexTrBHY po3paxyHKOBY HECYdy 3JATHICTh
Ha po3Tar Fygrq pagy OodriB I cmig, 3a
HEOOXIZHOCTI, 3MEHUIYBaTH JO 3HAYEHHS,
MeHIIoro HiX Fird, BU3HaueHoro 3a 6.2.7.2(6),
UIg TOTO, 100 CyMa pPO3paxyHKOBHUX HECYUHX
3laTHOCTEH YCIX psAiB OoaTiB 1o psagy I
BKJIFOYHO, 1110 BIIHOCATHCS IO OJHIEI TPyMH, HE
IEPEBUIILYBaJIa pPO3paxyHKOBO1 HECYYO1
3mMaTHOCTI 1i€i rpymu B 1uioMmy. HeoOximHO
BUKOHYBAaTH HACTYIHI MEPEBIPKU IJI1 OCHOBHHUX
KOMIIOHEHTIB:

— CTIHKM KOJIOHM TpH pO3TIry Fiwerd, AUB.

6.2.6.3;

— TIOJIMIII KOJIOHU TIpH 3THHI Ftfcrd, TUB. 6.2.6.4;

— omopHoro (uaHus Tpu 3ruHl Fteprd, JMB.
6.2.6.5;

— CTIHKA Oanku Tpu po3TAry FiwbRrd, JMB.
6.2.6.8.

(9) Sxmo edexTHBHa po3paxyHKOBa Hecyda
3JJaTHICTE Ha PO3TAT Fyy py OZHOTO 3 MONEpeHIX
psgie  OontiB X Outeme Hibk 1,9Fpy, TO
e(EeKTHBHY PO3paXyHKOBY HECy4y 3JaTHICTh Ha
postar Fyrd psmy OontiB I cmim, 3a
HEOOX1THOCTI, 3MEHIIIYBaTH, 11100 33J0BOJILHUTH

YMOBY.
F

tr,Rd

ne hx — BizcTanp MK psgoM OOITIB X [0 LEHTpa
CTHCKY;

X — HaWOUIBII BiJaNeHUN B LEHTpa CTHCKY

psa  OONTIB 3 PO3PAXyHKOBOI  HECYUOIO
3/aTHICTIO Ha po3Tsr Buile 1,9FRd.
[NPUMITKA. VYV HamioHadpbHOMY [IOHATKy  MOXKE

MICTUTHCS JOAATKOBa iH(pOpMAIis IION0 BHKOPHCTAHHS
ymoBH (6.26).

<F,rh /h

— 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 Fcfrd See 6.2.6.7.

(8) The effective design tension resistance
Furg 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, S€€
6.2.6.3;

— the column flange in bending Fifcrd, S€€
6.2.6.4,

—the end-plate in bending Fteprd, Se€ 6.2.6.5;
— the beam web in tension Fwbrd, S€€ 6.2.6.8.

(9) Where the effective design tension
resistance Fyrq Of one of the previous bolt-
rows x is greater than 1,9Fgy, then the
effective design tension resistance Fyrq for
bolt-row r should be reduced, if necessary, in
order to ensure that:

tx,Rd " 'r X ! (626)
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 1,9FRq.

NOTE: The National Annex may give further
information on the use of equation (6.26).



(10) Meron, naBenenwmii y 6.2.7.2(1) — 6.2.7.2(9),
MOJKE€ 3aCTOCOBYBATHCS ISl PO3PAXyHKY CTHUKY
Oanok Ha Oontax i3 NMPUBAPECHUMHU OIMOPHUMHU
bnaHIsIMU, IUB. PUCYHOK 6.17, BHKIIOUAOYU
aCIIeKTH, 1110 CTOCYIOTHCS KOJIOH.

Pucynoxk 6.17
Figure 6.17

6.2.8 PospaxyHkoBa Hecyuya 3JaTHicThb 0a3
KOJIOH 3 OIMIOPHMMM IVIMTAMH

6.2.8.1 3azanvhi nonodicenns

(1) ba3u koysoH MOBHMHHI OyTH JOCTAaTHHOTO
po3Mipy, MaTH HEOOXiIHY JKOPCTKICTh Ta
MIIHICTH s Tepeaadi  OChOBUX  CHII,
3TMHAJIBHUX MOMEHTIB Ta TONEPEYHUX CHUJI Ha
dbyagamenTd abo 1HIII OTMOpPHI YacTUHH, HE
MEPEBUIIYIOYH X HECY4Oi 3/1aTHOCTI.

(2) Po3paxyHKOBY MIITHICTb Ha 3MHHAHHS MDK
OTIOPHOIO TTUTOIO 0a3u Ta GyHIaMEHTOM MOYKHA
BU3HAYUTH, BHXOASIYM 3  PIBHOMIPHOTO
pO3MOAUTY CTHUCKAaJbHUX 3YyCHWJIb 1O IUIOIII
3mMuHaHHA.  Jlis  OeToHHMX — (QyHIIaMEHTIB
MIIHICTh Ha  3MHUHaHHSI HE  IOBHUHHA
MEPEeBUIIYBAaTH PO3PaXyHKOBOi MIIIHOCTI Ha
smunanns, fiy, HaBenenoi 'y 6.2.5(7).

(3) ns 6a3 KoJIOH, IO MiAIAOTHCS CYMICHIM il
OCBHOBOI CHJIM Ta 3THHAIBHOIO MOMEHTY, MOXHA
OPUUHATH  OJHY 3  HACTYIIHUX  MOJeNei
PO3IMOAUICHHS 3YCHIIb MK OIOPHOIO ITMTOIO Ta
dbyHIaMeHTOM, Yy 3alie)KHOCTi Bil BIAHOIICHHS
3HaYeHb MPHUKIAJACHOI OChOBOI CHJIM  Ta
3TUHAILHOTO MOMEHTY:

— AKIO0 OCbOBC CTUCKAJIBHC 3YCHIIIAA €
,[[OMiHyIOLII/IM, MMOBHUM CTHUCK MOXKE BUHHUKHYTHU
l'[i,[[ oboma ONOJIMIOsAAMHU KOJIOHH, SAK IIOKa3aHO Ha

pucyHky 6.18 (a);

— SKIOIO0 OChOBC PO3TATYBAJIbBHC 3YCUIIA €
,[[OMiHyIOLII/IM, IMOBHUM pPO3TAT MOKC BUHHUKHYTHU
Hi,[[ oboma ONOJINIsIMHU KOJIOHH, K IIOKAa3aHO Ha

pUCYHKY 6.18 (0);

(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.

. »

Cruxu 6a;10Kk Ha 00JITAaX i3 NPUBAPEHNMH ONOPHUMH (pIaHUAMM
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, fjs , 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).

—1In the case of a dominant tensile force, full
tension may develop under both flanges as
shown in Figure 6.18(b).



— SIKIIO 3TUHAIILHUN MOMEHT € JOMIHYFOUUM, ITi]
OJIHIEI0 TIOJNUICI0 KOJIOHHM MOXE BHHHKHYTH
CTHCK, a TiJ iHIIOI — PO3TAr, SIK IOKAa3aHO Ha
pucyHkax 6.18 B) ta 6.18 (r).

(4) Omnopui mnaUTH CHiI  PO3paxoBYBaTH,
BUKOPUCTOBYIOYH BIIMOBITHI METOIH, HABEICHI
B 6.2.8.2 Ta 6.2.8.3.

(5) Hecyuy 3naTHICTh Ha IO 3CYBHOI CHIIM MK
OMOPHOI0 IUIMTOK Ta (PYHIAMEHTOM  CIIiJ
MEPEBIPUTH OJTHUM 13 HACTYITHHUX CIIOCOOIB:

— pPO3paxyHKOM HECy4oi 3JaTHOCTI By3Ja Ha
TEPTsI MK OTIOPHOIO IJIUTO0 Ta QyHIAMEHTOM;

— PO3PaxyHKOM HECY4Ooi 3/aTHOCTI aHKEPHHX
0O0JITIB Ha 3pi3;

— PpO3paxyHKOM HeCy4yoi 3JaTHOCTI Ha 3CYB
YaCTUHU (PyHIAMEHTY, IO MPWISTAE 10 OMOPHOT
TITUTH.

Axmo aHkepHi OOJTH BUKOPUCTOBYIOTHCS ISt
CIOPUUHATTA 3CYBHUX 3YCHJIb MDK OIIOPHOIO
IJTUTOIO Ta OMOPOI0 QYHAAMEHTY, TO CIiJ TAKOX
BUKOHYBAaTH TIEPEBIPKY MIITHOCTI OETOHY Ha
sMmuHa"HsA, 1uB. EN 1992,

SIKIo HaBeAeHI BUILE CIIOCOOM HE MIAXOIATh, TO
JUIsl Tiepeiadi  3yCHiib 3CYyBY MDK OTIOPHOIO
IUTATOIO Ta dbysgameHTOM cirig
BUKOPHCTOBYBATH CHEIiaIbHI €JIEMEHTH, TaKi K
KOPCTKI ymopu abo CTpWXKHEBI B’S31, IO
MPAIIOIOTH Ha 3CYB.

a)
a)
= |l =
MNeg
/% =
| |
.l L | 215 l.
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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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Pucynoxk 6.18 BusHaueHHs IUieYa BHYTPIlIHBOI Mapu cuJj Z y 6a3i KOJIOHM:
a — KpinJieHHs1 6231 KOJIOHHM NPHU IOMiHYBaHHI HOPMAJILHOI CTUCKAJIBHOI CHJIH;
0 — KpinJieHHs1 023 KOJIOHHM NPHU AOMiHYBaHHI HOPMAaJILHOI PO3TATYBAJIbHOI CHJIH;
B — KpiluIeHHs1 0231 KOJIOHH NPH JOMiHYBAHHI
3rHHAJTBHOT0 MOMEHTY;
I — KpinuieHHs 0a31 KOJIOHH NPH JOMiHYBAHHI 3rHHAJILHOT0 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

c¢) 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 niooaromovcs Oii miibKu
0CbOBUX CUL

(1) PospaxynkoBy Hecyudy 3maTHICTH NjRrd,
CUMETPUYHOI OMOpHOI TUIMTH 0a3W KOJIOHH,
MiJJAaHOl  LEHTPAIbHOMY  CTHUCKY, MOJKHa
BU3HAYUTH, JOJAI0YM HECydl 34aTHOCTI FcRrd
TPpOX  OKpeMHuXx  T-momiOHMX  €JIEeMEHTIB,
MOKa3aHUX Ha PUCYHKY 6.19 (mBox T-momioHMX
€JIEMEHTIB, PO3TAIIOBAaHUX IMiJ  HOJULSAMHU
KOJIOHH, Ta OJHOTO — Imij CTiHKow). Tpu T-
MOiOH1 eJIeMEHTH HE IOBHHHI TIEPEKPHBATH
OJIMH OJTHOTO, MB. PUCYHOK 6.19. Po3paxyHKOBY
HeCydy 3JIaTHICTh KOXKHOTO 3 IUX T-moIiOHMX
€JIEMEHTIB CJiJ PO3pPaxoByBaTH, BHUKOPUCTO-
BYIOUM METOJl, HaBeJeHUH B 6.2.5.

6.2.8.2 Column bases only subjected to axial
forces

(1) The design resistance, Njrs, Of a
symmetric column base plate subject to an
axial compressive force applied
concentrically may be determined by adding
together the individual design resistance
Fcra 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

Pucynok
Figure

1 — T-nmoxiouuii exement 1; 2 — T-moxionmii eement 2; 3 — T-noaionmii esemMent 3
1-T-stub 1;2 - T-stub 2; 3— T-stub 3

6.19 T-noxioHi eJieMeHTH, 1110 HE IEPEKPUBAIOTH OJIUH OIHOI'0
6.19 Non overlapping T-stubs



6.2.8.3 baszu konoH, wo niooaromucs Oii 0CbOBUX
CUTL MA 32UHATHUX MOMEHMI8

(1) Po3paxyHKOBY Hecydy 34aTHICTb Ha 3TUH
Mjrd 0a3u KOJOHH, IO MIAAETHCSA [ii OCHOBOL
CWIH Ta 3rUHAIILHOTO MOMEHTY, CIIiJ] BU3HAYATH,
BUKOPHUCTOBYIOUM METOJ], HAaBEACHHUH y TaOmuIIi
6.7, ne pobota OETOHY Ha CTHCK TiJ IUTHTOIO,
pO3TaIIOBaHOIO OE3MOCePeTHBO T  CTIHKOIO
koyoHu (T-momiOHMiE enmeMeHT 2 Ha PUCYHKY
6.19), He  BpaxoByerbcsa. Ilpu  upomy
BHKOPHUCTOBYIOTHCSI HACTYITHI TTApaMETPH:

— Fr.1rd — po3paxyHKOBa HeCy4a 37aTHICTh By3J1a
Ha PO3TAT 3 JIIBOT CTOPOHH, AuB. 6.2.8.3(2);

— Fr.rrd — pO3paxyHKOBa HeCy4a 3JaTHICTh By3Jia
Ha PO3TAT 3 IpaBoi cTOpoHH, 1uB. 6.2.8.3(3);

— Fcird — po3paxyHkOBa Hecyda 3/1aTHICTb
BY3JIa Ha CTUCK 3 JIIBOT CTOPOHH, uB. 6.2.8.3(4);

— Fc rrd— po3paxyHKOBa HeCyda 3/IaTHICTh By3Jia
Ha CTHCK 3 TIpaBoi cTOpoHH, TuB. 6.2.8.3(5).

(2) Po3paxyHKOBY Hecydy 3[aTHICTh By3Jla Ha
po3TAr 3 JiBOi CTOpOoHU FriRrd CHig mpuiMaTh
TaKolo, 110 JOPIBHIOE HAMEHIIOMY 3HaYEHHIO 3
HECYyYMX 3/IaTHOCTEH HACTYMHUX OCHOBHHX
KOMITOHEHTIB:

— PO3TATHYTOI CTIHKHM KOJIOHHM, PO3TallOBaHOT
g JIBOIO IMOJIMICIO KOJIOHH, FtwcRrd, OUB.
6.2.6.3;

— OIMOPHOI TUIUTH, 110 3TUHAETHCS, PO3TAOBAHOT
i JIIBOIO IIOJIULIEIO KOJIOHH,
Ft pird, TuB. 6.2.6.11.

(3) Po3paxyHkoBY Hecydy 3[aTHICTh By3Jia Ha
po3TAr 3 mpaBoi cTopoHu Fr,pq cllifl npuitMaTu
TaKo0, IO JIOPIBHIOE HAIMEHIIOMY 3HAYEHHIO 3
HECYYMX 3JaTHOCTEH HACTYIHHMX OCHOBHHX
KOMIIOHEHTIB:

— PO3TATHYTOI CTIHKKA KOJOHM, PO3TAIIOBAHOI

MiJ MPaBOI TMOJHIEI KOJNOHU, FiwcRrd, AUB.
6.2.6.3;

— OTOPHOI TUIUTH, IO 3TUHAETHCA, PO3TAIIOBAHOT
MiJ TpPaBOIO TMOJIUIEI0 KOJOHH, Fipird, AUB.
6.2.6.11.

6.2.8.3 Column bases subjected to axial forces
and bending moments

(1) The design moment resistance Mjgrq 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.1rd Is the design tension resistance of the
left hand side of see 6.2.8.3(2);

—F1rra IS the design tension resistance of the
right hand side of see 6.2.8.3(3);

—Fc1rd 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 Fywerd, See 6.2.6.3

— the base plate in bending under the right
column flange Ft pird, S€€ 6.2.6.11



(4) Po3paxyHKOBY HeCydy 3[aTHICTh By3lia Ha
CTHCK 3 JIiBOi CTOpOHU Fcigrd chig mpuiiMatu
TaKOIO, 10 JOPIBHIOE HAMEHIIIOMY 3HAYCHHIO 3
HECYy4MX 3JIaTHOCTEH HACTYMHUX OCHOBHHX
KOMITOHEHTIB:

— CTHCHYTOrO0 O€TOHYy, pPO3TalIOBAaHOTO I
JIBOTO TOJIUIICIO KOJIOHH, Fcpird, 1HB. 6.2.6.9;

— CTHCK JIBOT ITOJIHI KOJIOHH Ta CTIHKH FcicRrd ,
mB. 6.2.6.7.

(5) Po3paxyHKOBY HeCcydy 3[aTHICTh By3Jia Ha
CTUCK 3 INpaBoi CTOpOHU Fc gy CHIO MpHiiMaTH
TaKolo, 110 JIOPIBHIOE HAHMEHIIOMY 3HAYEHHIO 3
HECYyYMX 3/IaTHOCTEH HACTYHUX OCHOBHMX
KOMIIOHEHTIB:

— CTUCHYTOTO O€TOHYy, pO3TallOBAHOTO T
MPaBOIO MOJHIIEIO KOJOHH, Fcpird, TUB. 6.2.6.9;

— CTHICK JIIBO1 TOJIMIII KOJOHHW Ta CTIHKH FcfcRrd,
IuB. 6.2.6.7.

(6) 3mawenns Zzri, Zci, ZITr, CITIL
BU3HAYaTH BinmosigHo 1o 6.2.8.1.

Z11, ZCr

(4) The design compressive resistance Fc 1 rd
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 Fepird, Se€ 6.2.6.9;

— the

left column flange and web

compression Fctcrd, Se€ 6.2.6.7.

(5) The design compressive resistance F¢ gq
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, S€€ 6.2.6.9.

— the right column flange and web
compression Fctcrd, ,See 6.2.6.7

(6) For the calculation of zt1, zc 1, ZTr, 211, Zcx

see 6.2.8.1.

Tabauma 6.7 Po3paxyHkoBa Hecy4a 3JaTHICTb Ha 3ruH Mjrd 0623 KOTOH
Table 6.7 Design moment resistance Mjrd 0f column bases
Bun HaBaHTa)xeHHs 0a3u .Hneqeu .
Loading BHYTPIIIHLOI TapH P03anYHKOBa HECYy4Ya 3JaTHICTb Ha 3T'UH Mj,Rd
cun Z Design moment resistance M;rq
Lever arm z
JliBa cTropoHa po3TATHEHA N..>0mae>z N, <Orae<-z
. . . Ed T1 Ed — - C,r
Left side in tension
IIpaBa cTOpOHA CTHCHYTA Menue 3
Right side in compression L=1;,+1, The smaller of
FrireZ —Fc reZ
T,1,Rd Ta (and) C,r,Rd
z.. /le+1 z,/e-1
JliBa cTOpOHa POSTArHEHa Ngg>0ral<e<zg, Ngg>0rmaz,, <e<0
Left side in tension : :
IIpaBa cTOpOHA PO3TATHEHA Menme 3 Mene 3
Right side in tension The smaller of The smaller of
= Fr 1reZ Fr 1 reZ
Z= ZT,l + ZT'r TLRd Ta (and) T,1Rd ta (and)
z; le+l z; le+l
I:T,r,Rd A FT,l,Rd z
z,/e-1 z;,/e-1
JIiBa cropoHa cTucHYyTa N.. >0me<-—7 N. . <Ome>z
. . . Ed T,r Ed Ccl
Left side in compression
ITpaBa cTOpOHA PO3TATHEHA Mene 3
Right side in tension L=17c 11, The smaller of
—Fc1reZ 4
C,1,Rd Ta (and) T,r,Rd
z; le+l z.,/e-1




JliBa cTOpOHa CTUCHYTa
Left side in compression

IIpaBa cTopoHa cTHCHYTa
Right side in compression

Z=17c,+1,

NEdSOTaO<e<2Ql NEdSOTaZCYr<eSO
MeHnie 3 Memie 3
The smaller of The smaller of
—Fc1reZ —Fc1reZ
CIRI” Ta (and) CIRI™ Ta (and)
Z..le+1 z.. /le+1
Fc,r,RdZ _Fc,r,RdZ
Z.,/e-1 z.,/e-1

Mg, > 0 is clockwise, N, > O is tension
M Ed M Rd

e: p—
Ng, N

Rd

M, > O Binnosinae HanpsiMKy MOMEHTY 3a roHHUKOBOIO cTpinkoto, N, >0 npu posrary.

6.3 ITOBOPOTHA KOPCTKICTH
6.3.1 OcHoBHAa MOaeJIb

(1) TIoBOpOoTHY IKOPCTKICTH BYy3/a CIia
BHU3HAYATH, BUXOJSYM 31 3rHUHAIBHUX >KOPCT-
KOCTEH MOr0 OCHOBHHX KOMITOHCHTIB, KOJKHA 3
SKUX TMpeACTaBiIeHa KOEQIIIEHTOM MPYXKHOI
KOpCTKOCTI Ki, 110 BU3Ha4YaeThes 3a 6.3.2.

[MPUMITKA. 1i oedilieHTH MPYKHOI MKOPCTKOCTI
HpHU3HAYEHI TS 3aTajIbHOTO 3aCTOCYBaHHSL

(2) Hns OonTtoBHX BY3JIOBUX 3’€IHAHb 13
onopHUM  IaHIeM, IO MPUKPILTIOETHCS
OUTBIII HDK OJTHUM PSIZIOM PO3TATHYTHX OOJTIB,
KoeQIIieHTH KOPCTKOCTI Ki 1yIst BiAmOBiAHUX
OCHOBHHMX KOMIIOHEHTIB CJIil BH3HA4YaTH
KOMOIHYBaHHSIM iX 3Ha4eHb. [[s criomydeHb
OaJIKM 3 KOJIOHOK Ta CTHUKIB OalloK Ciig
3aCTOCOBYBAaTH METOJ, HaBeaeHu y 6.3.3, a
Ut 6a3 KOJIOH — METOI, HaBeieHuH y 6.3.4.

(3) Y OonroBoMy BY3J0BOMY 3’€IHaHHI 3
ONIOpHUM (pJIaHIIEM, MPUKPIIIIEHUM OUTBIIT HDK
OJIHUM DSIOM PO3TATHYTHX OOJITIB, 3 METOIO
CHPOIICHHS PO3PaxXyHKy pOOOTOI OJHOTO 3
psaiB OONTIB MOXKHA 3HEXTYBAaTH 3a YMOBH,
[0 MPH PO3PAXyHKY HE BPAaXOBYIOTH POOOTY
BCiX IHIIMX PpsAIiB OOJTIB, pPO3TAIIOBAHUX
Onmuk4de 10 1eHTpa cTHcKy. KilbKicTh psiaiB
OOJITIB, IO 3aMIIHINACI, HE OOOB’SI3KOBO
MOBUHHA OyTH TaKOIO K, SK MPH BHU3HAYEHHI
PO3paxyHKOBOi HECy4oi 3AaTHOCTI 3’€IHAHHS
Ha 3TUH.

(4) Sxmo ocsoBa cuma Ngg, 1Mo Ji€ Ha
MpUETHAHUI eleMeHT, He mepeBuirye 5 %
po3paxyHkoBoi Hecydoi 3aaTHOCTI Npird Horo
MOTIEPEYHOr0  Tepepidy, TO  IMOBOPOTHY

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 ki 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-rowv 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 Ng4 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-



KOPCTKICTh Sj CHOJTY4YEeHHSI OANKH 3 KOJIOHOIO
abo cruky Oanmok mpu Aii MoMmeHTy Mijed,
MEHIIIOTO HiXK PO3paxyHKOBa Hecyua 3/IaTHICTh
By3Jda Ha 3rMH Mjrd, MOXHa 3 JOCTaTHHOIO
TOYHICTIO BU3HAYHUTHU 32 (OPMYIIOIO:

5 Ez?

]

ne ki — xoedilieHT >KOPCTKOCTI JIJIsl OCHOBHOT'O
KOMIIOHEHTA By3J1a /;

Z — 1Ie4e BHYTPIIIHBOI apu cuJl, 1uB. 6.2.7;

WL — BiIHONIEHHS JXOPCTKOCTEH S;ini Sj, AMB.

6.3.1(6).

[MPUMITKA. TlouaTkoBa MOBOPOTHA >KOPCTKICTB Sjini
By3Jla BU3HAYA€EThCS 32 BUpa3oMm (6.27) mpu pu = 1,0.

(5) TloBopoTHY KOPCTKIiCTH Sj 0a3u KOJOHHU
IIpH J1ii 3TUHAIBHOTO MOMEHTY Mjed, MEHIIIOTO
HDK pO3paxyHKOBa Hecyua 3/1aTHICTh By3Jia Ha
3ruH MjRrd, MOXKHa 3 JIOCTaTHBbOIO TOYHICTIO
BU3HA4YuTH 3 6.3.4.

(6) KoedimieHT KOpCTKOCTI W CJI17] BU3HAYATH
HACTYITHUM YHHOM:

=—

column joint or beam splice, for a moment
Mied, less than the design moment resistance
Mijrd, Of the joint, may be obtained with
sufficient accuracy from:

(6.27)

where: ki 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;

j,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 M;jgq, less than the
design moment resistance Mjrq, Of the joint,
may be obtained with sufficient accuracy
from 6.3.4.

(6) The stiffness ratio u should be determined
from the following:

— axmo (if) Mg, <2/3M o =1, (6.28a)

— ko (if) 2/3M oy <My <M gyt u=(15M; ¢, /M )", (6.286)

1€ KOe(IlieHT \ BU3HA4YaeThCs 3a TabM-
nero 6.8.

Tabauusa 6.8 3HaveHHs KoedilieHTa
Table 6.8 Value of the coefficient y

in which the coefficient y is obtained from
Table 6.8.

Tum 3’ enHanHsS

Type of connection v
3BapHe
Welded 21
BonToBe 3 onopHuUM (ranieM 27
Bolted end-plate '
lbonToBe 3 MOACHUMU KYTUKOBUMH HaAKIaIKaMH

3,1

Bolted angle flange cleats
3’eqHAHHS ONOPHOI IUTUTH 023U

. 2,7
Base plate connections

(7) OcHOBHI KOMIIOHEHTH, SIKi CIiJ Bpa-
XOBYBaTH NpPH BHU3HAYEHHI YKOPCTKOCTI
3BapHOTO CIIOJIy4eHHSI OaJKu 3 KOJIOHOIO
Ta BY3JIOBOTO 3’€JHAHHA 3 TIOSCHUMHU 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




TUKOBHUMHM HaKJIaJKaMu Ha 0oJiTaX, HaBe-
neHi y Tabmuii 6.9. OCHOBHI KOMITOHEHTH
00JITOBOTO 3’€THAHHS 3 OMOPHUM (pIIaHIIEM
Ta ONOPHOIO IUTUTOIO HABEJCHI y Talbnuui
6.10. linsg o0ox TaOnuilp 3HAYCHHS KOe-
¢irieHTiB Ki 1711 OCHOBHHUX KOMITOHCHTIB
CIIii BU3HAa4YaTH 3a tabnmmero 6.11.

(8) st BU3HAYEHHS KOPCTKOCTI CIOIY-
YeHHsT Oallkh 3 KOJIOHOIO 3 ONOPHHM
¢raHIeM Cii 3aCTOCOBYBAaTH HACTYIHY
nporenypy.  3HaueHHsS  KoedimieHTa
eKBiBaJIEHTHOT JKOPCTKOCTI Keq, Ta eKBiBa-
JICHTHOTO TUIeYa BHYTPIIIHBOT Mapu CHII
Zeq, CUIOJyYEHHS BHU3HA4arOTh 3a 6.3.3.
BuxopuctoByroun KoeQilieHTH KOPCT-
KoCTi Keq (M1 cromydenns) Ta K; (s
CTIHKMA KOJIOHHM, IO TPAIIOE HA 3CYB), a
TaKOXX IUIeYe BHYTPINIHBOI Mapu cui Z,
SKE TMPUHMAETHCS TAaKWUM, IO JOPIBHIOE
€KBIB&JIGHTHOMY IUIEYy  BHYTPIIIHbOI
Napu CUJI Zy;, BH3HAYAIOTh JKOPCTKICTh
CTOJIydeHHs BiamosiaHo 10 6.3.1(4).

Ta0auusa 6.9
Table 6.9

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, zg,.

Bys./10Bi 3BapHi 3’¢qHaHHA 200 00JTOBI 3’€IHAHHS 3 MOSICHOI0 KYTHKOBOI0 HAKJIA/IKOIO
Joints with welded connections or bolted angle flange cleat connections

3BapHi Croy4eHHsI GaJIKU C KOJIOHOIO

KoediuienTn xopcTrocTi K; 110 mpuidMaroTses y

- . . PO3paxyHKy
Beam-to-column joint with welded connections Stiffness coefficients k; to be taken into account

O_z[HOCTc_)pOHHe ke: ko ks

Single-sided

/IBOCTOPOHHE - NPH J1iT MOMEHTIB, PIBHHX 32 a0COIIOTHOIO

BETMYMHOIO Ta MPOTHIICKHUX 32 HAMPAMKOM Ko; K3

Double-sided -Moments equal and opposite

/IBOCTOpPOHHE - TpH J1iT HEPIBHUX 32 3HAYEHHSM MOMEHTIB k- ko k

Double-sided - Moments unequal 1 F2: 13

CrionmydeHHs GalKM 3 KOJOHOK Ha G0JITax Ta HosAcHO KyTHkoBor  |Koedinientn xopeTkocTi Ki, 110 IpUHMaroThes y

HAKITaIKOIO PO3paxyHKY

Beam-to-column joint with olted angle flange cleat connections Stiffness coefficients k; to be taken into account

gﬁ;?:l?gggm K; ka; Ka; Ka; Ke; Kio; Kiz *; ka2 **

J/IBOCTOpPOHHE - TIPH [1ii MOMEHTIB, PiBHHX 32 a0COIOTHOIO

[BETMIMHOIO Ta MPOTUJIC)KHUX 3a HAIIPAMKOM
Double-sided -Moments equal and opposite

K2; ks; Ka; Ke; Kio; ki1 *; Ko **

/IBOCTOpOHHE - TIpH [1ii HEPIBHUX 32 3HAYEHHSIM MOMEHTIB

Double-sided -Moments unequal

Ki; k2; K3; Ka; Ke; Kio; K1 *; ko **

IMomeHTH, piBHI 32 aOCOTIOTHOIO BETMINHOO Ta POTHICKHI

3a HaNpsIMKOM

Moments equal and opposite Moments unequal cleat.

i

My ea

+ + M

jEd

e
I

* Jlsa koedimientu Ki1, 0 oqHOMY —
IUTSL KOSKHOI TTOJIMI.
* Two ki1 coefficients, one for each flange;
** Jorupu koedirtienTn Kiz, 1o OHOMY — 715t
KOYKHOI TTOJTHII Ta IS KOKHOI HaKIaIKA

Mp.ca ** Four ki coefficients, one for each flange

and one for each

Taonuusa 6.10 BouarTosi 3’eaHaHHs ¢uiaHIs TA OMOPHOI IVINTH KOJIOHH

Table 6.10 Joints with bolted end-plate connections and base plate connections




CriomydeHHs 0aJKH 3 KOJIOHOO
Ha Oonrax Ta ¢aHmi
Beam-to-column joint with bolted

Kinbkicts psaiB
pO3TATHYTHX OONTIB
Number of bolt-rows in

KoedinienTn sxopctrocTi ki,
1[0 IPUIMAIOTECS Yy PO3PAXYHKY
Stiffness coefficients k;

end-plate connections tension to be taken into account
OJHOCTOPOHHE 8);1;}1 ka; k2; Ks; Ka; Ks; Ko
Single-sided 21%\]/3;([) Tgfﬁgse ke; ke Keg
JIBOCTOpOHHE — TIpH [ii MOMEHTIB, PiBHUX gﬁgH Ko ka2 Ka: Ks: Kio

3a a0COJIIOTHOIO BETMYUHOIO T MIPOTHUIICIKHUX
3a HaIIpsAMKOM

Double sided — Moments equal and opposite

JIBa Ta OinbIe
Two or more

k2; Keg

JIBOCTOpOHHE — TPH il HEPIBHUX 3a 3HAYCHHAM

MOMEHTIB

Double sided — Moments unequal

Omun
One

ki; k2; k3; Ks; Ks; Kio

JIBa Ta OinbIe
Two or more

k1; k2; Keq

Cruk Oanok Ha 6onTax Ta (raaHIsIMu

Beam splice with bolted end-plates

KinbkicTs psniB
PO3TATHYTHX OONTIB
Number of bolt-rows in
tension

KoedimienTn sxopetrocTi ki,

110 MPUMMAIOTECS Y PO3PaXyHKY
Stiffness coefficients k; to be taken into
account

JIBOCTOpOHHE — TIpH Ji1 MOMEHTIB, PIBHHUX
3a 3HAQUEHHSM Ta MPOTUIICKHHUX 32 HANPSIMKOM

Double sided — Moments equal and opposite

Omuu
One

ks [3miBa]; ks [cripaBa]; Kio

JIBa Ta OimbIie
Two or more

keq

3’eIHaHHS OIMOPHOI TUTUTH 0a3u

Base plate connections

Kinbkicth psiniB
PO3TATHYTHX OOJITIB
Number of bolt-rows in
tension

KoedimienTn sxopctrocTi ki,

L0 IPUKHMAIOTBCS Y PO3PaxyHKy
Stiffness coefficients k; to be taken into
account

3’€eIHAHHS OIMOPHOI TUTUTH 0a3u

Base plate connections

Omnu
One

Ki3; Kis; Kie

JlBa Ta GinbIie
Two or more

K13; K1s 1 Kie 1015t KOSKHOTO psimy 60mTiB

6.3.2 Koedimientu JKOPCTKOCTI
OCHOBHHMX KOMIIOHEHTIB BY3J1iB

IS

(1) KoedirieHTH M)OPCTKOCTI 11 OCHOBHHX
KOMIIOHEHTIB ~ BY3JiB  CJiJi  BHU3HAYaTH,

BUKOPHCTOBYIOUH BUPA3H, HaBECHI y TaOIuUIIi
6.11.

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.



Ta6muns 6.11

KoegiuieHTH KOpPCTKOCTI 4151 OCHOBHUX KOMIIOHEHTIB BY3JiB

Table 6.11  Stiffness coefficients for basic joint components
Komnonent KoeiuieHT xopcTKocTi Ki
Component Stiffness coefficient k;
JinsHKa CTIHKM KOJIOHU HexxopcTke 0AHOCTOPOHHE 3’ €THAHHSA KopcTtke 3’eaHaHHA
TPH 3CYBi a00 JIBOCTOPOHHE 3’€JIHAHHS OATOK Stiffened
Column web panel in shear OJIHAKOBOI BUCOTH
Unstiffened, single-sided joint, or a
double-sided joint in which the beam
depths are similar
JLE LA -

Z - TuIede BHYTPIIIHBOI apH CUJI, TUB. PUCYHOK 6.15;
z - is the lever arm from Figure 6.15;

B - koedimieHt Tpancopmariii, aus. 5.3(7)

B - is the transformation parameter from 5.3(7).

CriHKa KOJIOHH TIPH CTHCKY
Column web in compression

HexopcTke 3’eqHaHHS XKopcTtke 3’ eaHaHHS
unstiffened Stiffened

eff ,c,wctwc

d

C

0,7b
k, =

k, =0

Dett cwe - €bekTHBHA IMpHHa, quB. 6.2.6.2
Detr cwe IS the effective width from 6.2.6.2

CriHKa KOJIOHH TIPH PO3TATY
Column web in tension

XKopcrke abo HexxopcTke OONTOBE
3’€JHaHHS 3 OIHUM PAIOM PO3TATHYTHX
0onTiB 200 HEXKOPCTKE 3BApHE 3’ €THAHHS
stiffened or unstiffened bolted
connection with a single bolt-row in
tension or unstiffened welded
connection

YKopcTtke 3BapHe 3’ €THAHHS
Stiffened welded connection

0,7h

k = eff ,t,wctwc
3=

d

C

ky =00

Deftwe — epekTHBHA MIMPUHA CTIHKKM KOJOHH HPH PO3TATY BiamoBimHo 10 6.2.6.3.
VY By37i 3 OMHHAM DSZIOM PO3TATHYTHX OOMNTIB 3HAYEHHS Deffrwe CITIJ TPHHAMATH
TaKUM, MI0 JOPIBHIOE HAWMEHIIOMY 3i 3HaUeHb e()EKTUBHUX HOBKHH lefr (A7Is1
By3Jia 3 OJIHUM DsIIOM OONTIB, PO3TJISIIAIOYN HOTO 130IbOBAHO BiJ| 1HIIKX PSIIB
a0o0 sIK 4acTHHY TPYHH DPsIiB OOJNTIB), HABENCHUX AJISl JAHOTO PSAy OONTIB Y
Tabnuii 6.4 (MpU HEeMmiAKpIIUIeHId TONUIl KoMoHW) abo y Tabmumi 6.5 (mpu
MIIKPIMJIeHI# MoK KOJIOHN)

bertwe — IS the effective width of the column web in tension from 6.2.6.3. For a
joint with a single bolt-row in tension, bettwe 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).

[Nonwis KOIOHM TpH 3THHI
(It OmHOTO PSITY PO3TATHYTHX
0O0ITIB)

Column flange in bending

(for a single bolt-row in
tension)

O' 9Ieff t?c
-7 3

K, -

lef — HaliMeHIa 3 e(EeKTUBHUX JOBXUH (TS 3’€IHAHHA 3 OJHKM PSIOM OOJITIB,
pO3TIAIAI0YH HOTO 1301hOBAHO BiJl IHIMMX PsAiB a00 SK YaCTUHY TPYIH PSAIIB
0oITiB), HaBe[eHA Ul JAHOTO PNy OonTiB y Tabmwmil 6.4 (pu HemiaKpimieHii
TTONHII KOJOHM) 200 Tabmumi 6.5 (TIpy miAKpIIUIeH i oMUl KOIOHH);

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 — IIUB. PUCYHOK 6.8

m — is as defined in Figure 6.8.




Kommonent
Component

KoediuieHT xopcTKocTi Ki
Stiffness coefficient k;

OmnopHuii raHenb py 3rUHI
(Ut OTHOTO PSAAY PO3TATHYTHX
60mTIB)

End-plate in bending

(for a single bolt-row in
tension)

0,91, t3

5 =
m
lest — HaliMeHIIa 3 e(peKTUBHUX JOBXKHH (111 3’€HAHHS 3 OJHUM PSIIOM OOJITIB,
PO3TIIAAal0YM HOTO 130JIOBAHO BiJl IHIIUX PSIiB 200 SIK YaCTHHY TPYIH PsIiB
0O0JITIB), HaBeICHA IS TAHOTO PsiIy OONTIB y Tabmuil 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 3araJbHOMY BMIIQJKy BHM3HA4YaeTbCs 3a pUCYHKoM 6.11, ame ans psmy
0onNTiB, PO3TAIIOBAHUX HAa BUCTYITHIM YacCTHHI OMOPHOro (iaHist, M = My, ae My
MPUHAMAETHCS 3a 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

[NosicHa Hakaka Mpu 3ruHi
Flange cleat in bending

0,9l . t°
T

b
lef — edekTHBHA JOBXKHMHA TMOSICHOI HAKIAIKH, IO BH3HAYAETHCS 38 PHCYHKOM
6.12;

lets — is the effective length of the flange cleat from Figure 6.12;
M — AMB. pUCYHOK 6.13
m —is as defined in Figure 6.13.

Boxtu npu posTary (aus
OJIHOTO psiy OONTIB)
Bolts in tension

(for a single bolt-row)

klO =1, 6A¥ / Lb

3 MOMEePeIHIM HATATOM abo 0e3 HbOro

preloaded or non-preloaded

L, — mnopmoBxeHHss 0ojiTa JOBXHMHOI, IO JOPIBHIOE 3aTHCHEHIN JOBXHHI
(3araJibHa TOBIIMHA MaTepiajly €JIEeMEHTIB, IIO0 CTATYIOThCS, Ta MLIai0) ILIOC
IIOJIOBUHA CYMHU BUCOTHU T'OJIOBKH OoJTa Ta rakKu

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

be3 nonepenHporo HaTsry
Non-preloaded

3 momnepenHiM HaTAroM™
*
Preloaded )

k;, =0

_16n,d°f,
kll (a60 kl7) EdM16

dw1s — HOMiHANBHU# giameTp Gonta M16;

dmis — is the nominal diameter of an M16 bolt;

Np — KITIBKICTH PsiAiB OOINTIB, IO MPALOIOTH Ha 3pi3.
np — is the number of bolt-rows in shear

Borrtu mpu 3MuHaHHI

(U1 KOXKHOTO KOMIIOHEHTA |,
10 3MHUHAETHCS OOITOM)

Bolts in bearing (for each
component j on which the bolts
bear)

bes monepenuporo HaTATY 3 momepeHiM HATATOM™
Non-preloaded Preloaded *)

3 24n k kdf,
k;, (abo kg ) B E

ky, =0

€p — BIICTaHP BiJ] psAy OOMNTIB 10 BUTHHOTO
Kparo MUIACTHHH Y HANIPSAMKY Tiepeaadi
HaBaHTaXCHHSI,

kb = kb1’ are kb = kb2
k, =0,25¢,/d +0,5

aJie
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;
kb2 <125 ’ fu — MiIHICTE HA PO3TAT Y TPAHUYHOMY

CTaHI 32 HECYJOI0 3/IaTHICTIO CTall
TUTACTHHU Ha PO3TST;




Komnonext KoediuieHT xopcTKocTi Ki

Component Stiffness coefficient k;
k. =1, St 1d 6 fu — is the ultimate tensile strength of the
' steel on which the bolt bears;
ane (bat) . .
Pb — KPOK psAiB OONTIB Y HAIPSIMKY
kt < 2’ 5 nepez[aqi HaBaHTaXXCHH,
pp — is the spacing of the bolt-rows in
the direction of load transfer;
tj — TOBIIMHA JaHOI'O KOMIIOHCHTAa
tj — is the thickness of that component.
BetoH (BKiIFOUarOUM CTSHKKY) E - lo.l
IPU CTHCKY k. =—° eff eff
Concrete in compression 13 1,275E

(including grout) ' . .
bett — edpexTrBHA mMpuHa momui T-moAiGHOro enementa, aus. 6.2.5(3);

bett — is the effective width of the T-stub flange, see 6.2.5(3);
lett — edekTHBHA H0BKUHA TONMUI T-1moaiOHOrO enemMenTa, quB. 6.2.5(3)
less — is the effective length of the T-stub flange, see 6.2.5(3).

Inactuna, 110 3rHHAETELCS 11T k14 -0
J1€10 CTUCKAJIbHOI'O 3YCHUILIA
Plate in bending under
compression

Lleit koedilieHT BXKe BpaXOBaHO MK 00YUCICHHI KoedimieHTa )opcTKOCTi Kis
This coefficient is already taken into consideration in the calculation of the
stiffness coefficient kis

Omnopna ruuta 6a31 KOJIOHH, 3 ypaxyBaHHsSM 3ycuib Bif edekty | be3 ypaxyBaHHs 3ycuib Bif edekty
1110 3THHAETHCS BiJ| PO3TATY Baxkensa* ¥ Baxes* ¥
**% *x
(6M i .OJ;HOFO PSLY POSTATHYTHX | \vith prying forces ) without prying forces )
OJITIB

. . 3 3
Base plate in bending under k. — 0,85l 4t _ 0,425l 4t
tension (for a single bolt row BT e 15 — m?
in tension)

leff — ehexTrBHA MOBKHHA monuI T-momiGHOrO eneMenTa, muB. 6.2.5(3);
less — is the effective length of the T-stub flange, see 6.2.5(3);

{p — TOBLIMHA ONOPHOI IUINTH;

tp— is the thickness of the base plate;

M — IMB. PUCYHOK 6.8

m — is the distance according to Figure 6.8.

AHKepHI OONTH NPU PO3TITY 3 ypaxyBaHHSM 3ycuib BiJ edexty | be3 ypaxyBaHHS 3ycunb Bin  edekry
Anchor bolts in tension BaKems ¥ * BaKens **
. . **) . . **)
with prying forces without prying forces
kle:1'6p¥/|—b klezzloAs/Lb

L, — mOmOBXKEHHS aHKEPHOro 0OJNTa, IO AOPIBHIOE CyMi BOCBMH HOMiHAJBHHX
JiamMeTpiB 00JTa, TOBUIMHY IIAPY CTSDKKU, TOBIIMHU OTIOPHOI IUTUTH, IIAWOW Ta
TIOJIOBUHU BUCOTHU T'aUKHN

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, 0 OONTH PO3PaxOBaHi TaKUM YHHOM, MO0 YHEMOXJIMBHTH 3CYB MIX €IIEMEHTAMH, IO
3’ € IHYIOTBCS TIPU 3aJaHOMY PiBHI HABaHTa)KCHHSL.
* provided that the bolts have been designed not to slip into bearing at the load level concerned
wx 3yCHIUIA BiJl €PEKTY BayKeIsk MOXKYTh BHHUKHYTH, SIKIIO
3
o 8,8m°A

prying forces may develop, if L, < WE
eff

ITPUMITKA 1. TIpu obuncnerHi Des Ta lesf BigcTani € cimigx npuiiMaTit TaKuM, 110 JOPiBHIOE 1,25 TOBUIMHK OTIOPHOT
TUTATH.

NOTE 1: When calculating band |4 the distance ¢ should be taken as 1,25 times the base plate thickness.
[MPUMITKA 2. [lomyckaeTbes, 10 KOHTPIUIMTH HE BIUTMBAIOTH HA MTOBOPOTHY XKOPCTKICTH Sj By3Ia.

NOTE 2: Backing plates should be assumed not to affect the rotational stiffness S; of the joint.




Komnonext KoediuieHT xopcTKocTi Ki
Component Stiffness coefficient k;

IMPUMITKA 3. Jlns 3Bapuux wmBiB (Kig) KoedillieHT KOPCTKOCTI CJiJ NpUAMATH TaKKM, IO AOPiBHIOE
HecKiHYeHHOCTI. Lleli KOMITOHEHT He CJTiJ BpaxOBYBaTH NP BU3HAUYEHHI TOBOPOTHOI KOPCTKOCTI S;.

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; .

IMPUMITKA 4. JIns nonuni Ta cTiHku 6anku npu ctucky (K7), crinku 6anku mpu po3tsry (Kg), MINTH TIpH po3TATY
abo crucky (kg), Oamox i3 Byramm (K20) KOe(ili€HT MKOpPCTKOCTI CIiJ TPUAMATH TAaKUM, IO JOPiBHIOE
HecKiHYeHHOCTI. []i KOMIIOHEHTH He CJIiJi BpaXOBYBATH NPU PO3PaxXyHKY ITOBOPOTHOI KOPCTKOCTI S;.

NOTE 4: For beam flange and web in compression (kz), beam web in tension (ks), plate in tension or
compression (kg), haunched beams (koo) 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. Tlpu miicwieHHI CTIHKM HaKJIaJKaMH KOe(illieHTH >XOPCTKOCTI U BiJIOBITHUX OCHOBHHX
KOMIIOHEHTIB BY3JiB K1 — K3 TOBHHHI OYTH 301IbIIICHI HACTYITHUM YHHOM:

— JUIA JISHKA CTiHKMA KOJOHH, IO MPAIfoe Ha 3CyB, KoedimieHT Ki MOBHMHEH BU3HAYATHCS 3 BHKOPHCTAHHAM
301IBIIIEHOT TUIOII 3CYBY Ay, 110 BU3HAYA€EThCs 32 6.2.6.1(6);

— JJIA CTIHKHA KOJIOHU npu CTUCKY Koe(l)iLIiCHT kz IMOBUHEH BU3HAYATHUCA 3 BUKOPHUCTAHHAM e(beKTI/IBHO'I' TOBIIWHHU
CTiHKH, III0 BU3HAYAETHCA 3a 6.2.6.2(6);

— I CTIHKHA KOJIOHU pu po3TAry Koe(l)iL(i€HT k3 IMOBUHCH BHU3HAYATUCA 3 BUKOPHUCTAHHAM e(beKTI/IBHOT TOBIIWUHU
CTiHKH, III0 BU3HAYA€ETHCs 3a 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);

— ks for 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 onopHumMu ¢JIaHUSAMH, IO
NPUKPIIVIVIOTLCA  JABOMa abdo  Oijbiie
paxamMu 00JITiB, AKi NPANIOIOTH HA PO3TAT

6.3.3.1 3acanvruti memoo

(1) Jdns  BCiX OCHOBHHX KOMITOHEHTIB
BY3JIiB 13 OMOPHHUM (IaHIeM, IO MPUKPII-
JIOETBCS JIBOMA Ta OUIbIIEC psAAaMH PO3TST-
HYTUX OOJNTIB, 3aCTOCOBYIOTh 3arajbHHi
CKBIBAJIEHTHUH KOEQIIIEHT KOPCTKOCTI Keg,
0 BU3HAYAETHCA 32 (HOPMYIIOIO:

Keq
ne hy — Bimcranp MK psgoMm 0OJdTIB I' Ta
LEHTPOM CTHCKY;

Keffir ~ — eeKTUBHHIA KOCQI[IEHT KOPCTKOCTI

U1 psiAy OONTIB I, 110 BPaxoBYye Koe(ilieHTH
KOpPCTKOCTI Ki JUIi OCHOBHMX KOMIIOHEHTIB,
HaBeneHux y 6.3.3.1(4) abo 6.3.3.1(5);

Zeq — CeKBIBJIEGHTHE IUIeYe BHYTPILIHBOI
napu cui, 1uB. 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:

. (6.29)

where: hr is the distance between bolt-
row r and the centre of compression;

kettr is the effective stiffness coefficient for
bolt-row r taking into account the stiffness
coefficients k; for the basic components listed
in 6.3.3.1(4) or 6.3.3.1(5) as appropriate;

Zeg is the -equivalent lever arm, see
6.3.3.1(3).



(2) EdexruBHuii koediieHT )KOpCTKOCTI Keffr
s paxy OonTiB I chig  BU3HAYATH 34
dhopmyIoro:

keff ,

ne Kir — xoedilieHT )KOPCTKOCTI KOMIIOHEHTA
I, 110 BIIHOCHUTHCS JI0 PsiAy OOJTIB I.

3) ExBiBasieHTHE 1Mjiedye  BHYTPINIHBOI
TIapy CUJT Zeq CJTIJT BU3HAYATH 32 (GOPMYIIOIO:

Z,

()] Y cronydeHHI Oalkd 3 KOJIOHOKO 3
OMOpHUM  (pJIaHIIEeM 3HAYeHHS Keq CITIA
BU3HA4YaTH Ha OCHOBI KOe(IIIEHTIB
xoperkoceti Ki (Ta 3aMiHATH 1X) HACTYIMHHX
OCHOBHUX KOMITIOHEHTIB:

— CTIHKHU KOJIOHH TIpH po3Tsry (Ks);
— noJuui Kououu 1pu 3runi (Ka);

— onopHoro ¢utani mpu 3rudi (Ks);
— 6ourtiB ipu po3Tary (Kio).

5) VY cruky Oamok i3  OHOPHUMH
GbmangMu Ha OonTax 3HAYeHHS Keq CoIiX
BHA3HA4YaTU Ha OCHOBI KoedimieHTiB
xopcTtkocTi Ki (Ta 3aMiHsATH 1X) HACTYIMHHX
OCHOBHHMX KOMITOHEHTIB:

— onopHuX ¢uiaHiiB mpu 3ruHi (Ks);
— 6oaTiB tipu po3TAary (Kio).

6.3.3.2 Cnpowenuii memoO 01 GUCMYNHUX
onopHux  ¢aanyie i3 0eoma  psdamu
PO3MACHYMUX 601mie

(1) VYV 3’eaHaHHAX i3 BUCTYIIHUM OTIOPHUM
¢maHneM 3 JABOMAa psaMH  PO3TATHYTHX
6011TIB (OJIMH pAJ PO3TAIIOBAaHUN y BUCTYMHIN
YaCTUHI OMOPHOro (uaHms, a IHIMMA — MDK
NOJIMISIMU  OaJIKu, JTUB. pUCYHOK 6.20) s
BpaxyBaHHS CyMICHOi poOoTH 000X psIiB
MOXHAa  BUKOPUCTOBYBATH  MOJU(iKOBaHI
3HAa4eHHs KOe(IIieHTIB >KOPCTKOCTI BiAIO-
BIJJTHMX OCHOBHUX KOMITOHEHTIB. KoxHe 3 1nux

(2)  The effective stiffness coefficient Kefr,
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:

Zkeﬂ,rhr2
- (6.31)

Zr:keff,rhr

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 (kio).

(5) In the case of a beam splice with bolted
end-plates, keq should be based upon (and
replace) the stiffness coefficients ki for:

— the end-plates in bending (ks);
—the bolts in tension (K1o).

6.3.3.2 Simplified method for extended end-
plates with two bolt-rows in tension

(1) 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



MOAM(DIKOBAaHUX 3HAYEHb CIiJ OpUAMaTH
TaKHM, IO JOPIBHIOE MOJBOEHOMY 3HAYCHHIO
KoedilieHTa MXOPCTKOCTI Al OJHOTO psiay
00JITIB, PO3TAIIOBAaHUX Yy BUCTYIHIA YacTHHI
OTIOPHOTO (hITAHIIS.

[MPUMITKA. Ile HabnkeHe IPHUITYLIEHHS IPU3BOANTD
JIO HE3HAYHOrO 3aHIDKEHHS 3HA4YeHHS IIOBOPOTHOI
YKOPCTKOCTI.

(2)  Ipu BUKOpHCTaHHI LILOTO CIPOIICHOTO
METOJy 3HAYeHHS IUIeYa BHYTPINIHBOI Mapu
CHWJI Z TpUUMAIOTh TaKUM, IO JOPIBHIOE
BIJICTaH1 MK IIEHTPOM CTHUCKY Ta CEPEIMHOIO
BIICTaH1 MDK psJIaMU PO3TATHYTUX OOJTIB,
JIMB. pUCYHOK 6.20.

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.

et
o

Pucynok 6.20 I1;1eye BHYTPilIHBOI TapH CHJI Z AJIsI CHPOLIEHOT0 METORY
Figure 6.20 Lever arm z for simplified method

6.3.4 DBa3u KoJioH

(1) IloBopotHy xkoOpcTKicTh Sj 0asu
KOJIOHH, IO MITA€ThCA CyMICHIN J1i 0ChOBOT
CWJIM Ta 3TUHAJIBHOTO  MOMEHTY,  CIif
BHU3HAYATH 32 METOJIOM, HaBeIEHUM Y TaOIuIll
6.12. V 1npoMy MeTOII BHUKOPHCTOBYIOTHCS
HACTYMHI KOe(illiEHTH KOPCTKOCTI:

kKri  — xoediieHT )KOPCTKOCTI IPU PO3TATY
JiBOI CTOPOHHM BY3Jla, JIOPIBHIOE CyMi
koedimienTiB  kopcTkocTi  Kis  Ta  Kie
(maBeneHux y Tabmuii 6.11), mo npuiiMaeTscs
JUTs1 JIIBOT CTOPOHHU BY3JIa;

krr  — KOeillieHT KOPCTKOCTI MPH PO3TATY
MpaBoi CTOPOHH BY37a, JOPIBHIOE CyMi
koedimienTiB  kopcTkocTi  Kis  Ta  Kie
(HaBeneHux y Tabnuui 6.11), mo npuiiMaeTbes
JUIS TIPaBOi CTOPOHH BY371a;

Kci  — KoedillieHT KOPCTKOCTI MPH CTUCKY
JiBOi CTOPOHHU BY3Ja, JOPIBHIOE KOEQIIIEHTY
xopcTkocti K1z (HaBeneHoMy y Tabmumi 6.11),
1110 IpUIMAaEThCs JUIs JIBOi 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:

kra 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 kis
(given in Table 6.11) acting on the left hand
side of the joint.



Ker  — KOeiLi€HT >KOPCTKOCTI MPH CTHUCKY
MIPaBOi CTOPOHH BY3J1a, JOPIBHIOE KOCQIIIEHTY
xopcrkocti K13 (HaBeneHomy y Tabmumi 6.11),
10 IPUIMAETHCS U IPABO1 CTOPOHHU BY3JIa.

2 3HaueHHs ZIt1, Zci, ZITr, CIif

npuiiMaTH BinnoBijaHo 1o 6.2.8.1.

IZcr

Tadoanus 6.12 IoBopoTHa KopcTKicTh Sj6a3 KOJIOH

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.

Table6.12 Rotational stiffness Sjof column bases

Bun HaBaHTa)KeHHS [Tneue IToBopoTHa sx0pcTKicTh Sj,ini
Loading BHYTPIIIHBOI Iapu Rotational stiffness Sj,ini
CUII Z
Lever arm z
JliBa cTopona posTarHyra Ny, >0 mae>z,, N, <0rmae<-z.,
Left side in tension i '
Ez” (where)
INpaBa cTopoHa CTUCHYTA _ ) ) A€
h S . 1=17.,+1 .
Right side in compression TL o TG H l/kTJ +1/kC,r €+€
_ Zc,rkc,r B ZT,lkT,l
=
kT 1 + kC,r
JliBa cTopona posTarHyra N, >0ral<e<z;, Ng, >0 ra
Left side in tension :
-z, <e<0
Ez? e
Z=17;,+1;, - , e (where)
w-1/k;, +1/k; . e+e,
ITpasa cTopoHa po3TArHyTa ' k K
Right side in tension Lo Ko m 2Ky
=
kT 1 + kT,r
JliBa cropona cTuCHyTa Ny, >0 mae<-z;, N, <Orae>z.,
Left side in compression i i
Ez®
. , ae (where)
Z=12,+1, we-l/ke, +1/k; . e+e
[IpaBa cropoHa po3TsArHyTa A rkT c— 2o lkC N
Right side in tension e =—— —
kC 1 + kT,r
JliBa cropona cTHCHYTa N, <0rmaO<e<z., Ny <Ormaz., <e<0
Left side in compression i i
Ez?
. , oe (where)
Z=12c,+12;, w-l/ke, +1/k;, e+e,
[IpaBa cTopona cTucHyTa Zc r|( cr— 2 1|( c1
Right side in compression e =— —
kC,l + kC,r
Meg> 0 BiIOBia€ HANIPSIMKY MOMEHTY 33 TOIMHHUKOBOKO CTPLIKOI0, Neg > 0 — po3Tsr.
Meg> 0 is clockwise, Neq > O is tension, p see 6.3.1(6).
_ Mg, _ Mgq
Neq Ngg

For the calculation of zt1, zc1, Ztr, Zcr




6.4 MMOBOPOTHA 3JATHICTb
6.4.1 3arajabHi MOJIOKEHHSH

(1) Y Bumamky mNpoBEICHHS >KOPCTKO-
IUTACTUYHOTO PO3PaxyHKY, BY30J Yy MiCIi
YTBOPEHHS IUIACTUYHOTO IIApHIpa TOBHUHEH
MaTH JIOCTaTHIO MIOBOPOTHY 3AaTHICTb.

(2) TMoBopotHy 3pmaTHicTh OoONTOBOrO aboO
3BapHOTO  BY3JIOBOTO  3’€IHAHHS  CJIX
BHU3HAYATH, BHUKOPUCTOBYIOYHM IOJIOKEHHS,
HaBegeHli B 6.4.2 abo 6.4.3. Meroau
pO3paxyHKy, HaBEIeHI y [HUX IMYHKTaXx,
3aCTOCOBYIOTBCA TUIBKM JUIsi cTane S235,
S275, S355 Ta janga  By3/miB, B SKHX
po3paxyHKoBe 3Ha4deHHs 0ChoBOi CHiHM Neg,
0 Jll€ B €JIEMEHTI, L0 NPUEIHYIOThCS, HE
nepeBuinye 5 % po3paxyHKOBOi HECy4Oi 34at-
HOCTI y TutactwuHid ctamii Npird  HOTO
TIOTIEPEYHOTO Tepepi3y.

(3) Sk amprepunatmBy 6.4.2 Ta 6.4.3
MMOBOPOTHY 3JaTHICTh BY3Jla MEPEBIPATH HE
MoTpiOHO 3a YMOBH, 110 PO3paxyHKOBA HECy4a
3MaTHICTh Ha 3TUH MjRrd BY3710BOTO 3’€THAHHS,
npuHaiiMHi, y 1,2 pa3a BuIe po3paxyHKOBOI
Hecydoi 3JaTHOCTI Ha 3THH Yy IUIACTHYHIN
ctafaii Mpird TomIiepedHoOTo TIepepizy eIeMEeHTa,
10 MPUETHYETHCS.

(4) VY Bumankax, He mependadeHux y 6.4.2
Ta 6.4.3, TMOBOPOTHY 3JAaTHICTH MOJKHA
BU3HAYUTH 3a pe3yJbTaTaMHd BHUIPOOYBaHb
BimmoBigHno g0 EN 1990, Jlomarok D. Sk
aTbTEPHATHBY  MOXKHa  BHUKOPHUCTOBYBATH
BIIMOBIIHI PO3PaxyHKOBI MOJEi 3a YMOBH,
mo BOHM 0a3ylOThCs Ha  pe3yJbTarax
BUNPOOYBaHb, BUKOHAHUX Y BiAMOBITHOCTI 3
EN 1990.

6.4.2 DBouarosi3’eqHanus

(1) CoomydyenHss OGankd 3 KOJIOHOIO,
pO3paxyHKOBa Hecy4ya 3JaTHICTh Ha 3THH
akoro Mjrd 3alexuTh BiA PO3PaXyHKOBOL
HEeCy4oTl 3JaTHOCT1 AUISSHKUA CTiHKU KOJIOHW Ha
3CYB, MOKHa BBaXaTH TaKuM, IO Mae
JOCTAaTHIO  TOBOPOTHY  3JaTHICTh  TpHU
IJIACTUYHOMY CTaTHYHOMY pPO3PaxyHKy, 3a

ymoBH, 1o d/ty < 69¢.

6.4 ROTATION CAPACITY
6.4.1 General

(1) 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 Neqg in the connected member does not
exceed 5 % of the design plastic resistance
Npird O 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 By3zon 3 omopHum duanmem abo
MOSICHOKO ~ KYTMKOBOK  HAKJIAAKOK, IO
MPUKPIILTIOIOTHCS Ha 00JITaX, MOXKHA BBAXKATH
TaKUM, 1[I0 Ma€ JIOCTaTHIO IIOBOPOTHY
3[[aTHiCTB npu IJIACTUYHOMY CTAaTUYHOMY
pPO3paxyHKy, SIKIIO BHKOHYIOTHCS HACTYITHI

YMOBH:

a) po3paxyHKOBa Hecy4ya 3JaTHICTh Ha
3TUH 3aJISKUTh Bl PO3pPaxyHKOBOI HECydoi
3/1aTHOCTI:

— TOJIUI KOJIOHU TIPH 3THHI;

— omopHoro QuaHusg Oanku adbo PO3TATHYTOI
MOSICHOT HAKJIa/IKU NPU 3THHI,

0) TOBIIMHA t MOJIMII KOJIOHH, OIIOPHOTO
¢nanus Oanku abo PO3TATHYTO1 MOSCHOT
HaKJIaJKHA (HE 00OB’SI3KOBO TOTO K OCHOBHOTO
KOMIIOHEHTa, BKa3aHoro B yMoOBi (a))
3aJI0BOJIBHSIE YMOBY:

t<0,36d - [T,/

ne fy — MeXa TUIMHHOCTI CTaji BiIMOBIIHOTO
OCHOBHOTO KOMITIOHEHTA.

(3) He onomyckaerbCsi  BBaKaTH, IO
00JTOBE BY3JIOBE 3’€HAHHS Ma€ IOCTaTHIO
MOBOPOTHY 3JATHICTh HpPH  IUIACTUYHOMY
CTaTUYHOMY  pPO3paxyHKy, SIKIIO  HOro
pPO3paxyHKOBa HeCy4a 3JaTHICTh Ha 3TUH MijRrd
3QJICKUTh  BiJl  PO3pPaxyHKOBOI  Hecydoi
31aTHOCTI OOJITIB Ha 3pi3.

6.4.3 3BapHi 3’eqHaHHs

(1) MoxHa BBaKaTH, IO 3BapHE CIIOJY-
YeHHs Oallku 3 KOJIOHOIO XapaKTepPH3YeThCs
MTOBOPOTHOIO 3/IaTHICTIO ¢cd, HE MEHIIIOK HIK
OTpUMaHa 3a HUKYEHABEJICHO (HOpMYIO0 3a
YMOBH, III0 CTiHKa KOJIOHM MIIKpIIUIeHa MpU
CTHICKY, aje He MiIKpIIUIeHa MpH po3TArY, 1 il
pO3paxyHKOBa Hecyda 3[JaTHICTb Ha 3TUH HE
3aleXUTh  BII ~ PO3PAXyHKOBOI  HeCydoi
3IaTHOCTI JUISSHKU CTIHKM KOJOHH Ha 3CYB,
uB. 6.4.2(1):

¢y =0,250 /h, ,

ne hy — Bucora Oanku;

hc — BHCOTa KOJIOHM.

(2) A joint with either a bolted end-plate or
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:

g (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 ¢cqd 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) MosHa BBa)kaTu, 110 3BapHE CIOJYYECHHS
0aJKu 3 KOJOHOI, PO3paxoBaHE 3 ypaxXyBaH-
HSM BHUMOT JIaHOTO pO3JLLY, XapakTepusy-
€THCSI TIOBOPOTHOKO 3ATHICTIO ¢hcd, IO BifIIO-
BiZae Kyry nmoBopoty He menme 0,015 pan.

7 BY3JIM CIIOJTYYEHHA EJIE-
MEHTIB 3BAMKHYTOI'O IIPO®LIIO

7.1  3ATAJIBHI HOJIOKEHHA
7.1.1 Cdepa 3acTocyBaHHS

(1) Y upomy pos3aiti HaBeICHI JAeTalbHI
MpaBWjia JUid BH3HAUYEHHS pPO3PAXyHKOBOI
CTaTUYHOI HEeCy4yoi 3JAaTHOCTI IJIOCKUX Ta
MIPOCTOPOBUX BY3JIIB I'PaTYaCTUX KOHCTPYKILIIN
3 KpYIVIUX, KBaJpaTHUX Ta MPSIMOKYTHHX
TpyO, a TaKoX IJIOCKMX BY3JIB TpaTdyacTUX
KOHCTPYKIIN 31 CIIOJIYYEHHSIM 3aMKHYTHX Ta
BIIKPUTHX MPOPLIIB.

(2)  PospaxyHKOBiI 3HAQYCHHS CTATHYHOI
HeCcydoi 3/JaTHOCTI BY3JIIB BHpaxeHl dYepes
MaKCUMajJbHI ~ 3HAa4eHHS  PO3PaXyHKOBOI
HECy4Ol 3/1aTHOCT1 CTPUXKHIB PEIIITKU 4epe3
MO3/I0BXKHIO CUITY Ta/4M 3TUHAJIbHUA MOMEHT.

(3) Hamemeni mpaBmiaa  3aCTOCYBaHHS
JIACHI 1711 3aMKHYTUX MPOQUTIB SIK TapsdoTo
(3a EN 10210), Tax 1 xomomHoro (3a EN
10219) dopmyBaHHs, SKIOIO PpO3MIpH  iX
MOMIEPEYHNX  Tepepi3iB 3aJI0BOJILHSIOTH
BHUMOTH I[bOTO PO3LTY.

(4) 3HayeHHSs HOMIHAJIBHOI MEXKi IUIHH-
HOCTI CTaJli 3aMKHYTHUX TPOQUIIB Taps4oro Ta
X0JIOAHOTO  (opMyBaHHS  HE  TOBHHHO
MEepEeBUILYBaTH 460 H/mm?. 3HayeHHs
PO3paxyHKOBOI HECY4Oi 3/1aTHOCTI €JIEMEHTa 3
HOMIHAIBHOIO MEXKEI0 TUIMHHOCTI CTaJll BUIIE
355 H/mMm? crin 3HIDKYBaTH MHOKEHHSM Ha
koedimient 0,9.

(5) HominanbpHa TOBUIMHA CTIHKUA 3aMKHYTHUX
npodiiB HTOBUHHA OyTH HE MEHIIE 2,5 MM.

(6) HominanpHa TOBIIMHA CTIHKH MOSCY 13
3aMKHYTOTO TMpo¢uIl0 He TMOBUHHA OyTH
OimpIie 25 MM, SKIIO He mependaydeHi
CHeImianpHi  3axoAu IS 3a0e3nedyeHHs
BIIMOBIIHUX BIACTHUBOCTEH MaTepialy Io
TOBIIIMHI.

(2) An unstiffened welded beam-to-column
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?. 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.



@) OuiHKky MIIHOCTI Ha BTOMY CIif
BUKOHYBaTH Yy BianosinHocti 3 EN 1993-1-9.

(8) Jani Tumu By3diB  HaBeACHI Ha
pucyHky 7.1.

7.1.2 YMoBH 3aCTOCYBaHHS

(1)  TpaBuma 3actocyBaHHS Ui BY3IIB i3
3aMKHYTUX npo¢inis MOXYTh
BUKOPHCTOBYBATUCS JIMIIE B TOMY BHIIAJIKY,
SKII0 BUKOHYIOTHCS YMOBH, HaBEICHI B
7.1.2(2) — 7.1.2(8).

(2)  CrucHyri eneMeHTH TOBWHHI 33710-
BOJIbHATH BHMOTH, HaBeaeHi B EN 1993-1-1
Juisi mepepi3iB kiacie 1 abo 2, 3a ymoBHM
YHCTOTO 3TUHY.

3 Kyt 0i MDbK CTpMIKHSMHU PEIITKA Ta
€JIEeMEHTaMU TI0SCY, a TAKOK MDK CYMDKHUMH
CTPYDKHSIMHU PEIITKHA, TTOBUHHI 33J0BOJIBHSATH
ymoBy 0 > 30°

@) For fatigue assessment see EN 1993-1-
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; between the chords and
the brace members, and between adjacent
brace members, should satisfy: 6 > 30°

K-noniOnmii By3omn
K joint

KT-noniGHuit By301 an
KT joint N joint

N-rnioniOHuit By30I

T-nmoniOHuii By30n
T joint

3

X joint

Y joint




DK-nioni6HMit By3071
DK joint

KK-noni6HMit By301
KK joint

X-noniOHui BY30I
X joint

TT -noniOHMiA By301
TT joint

DY-noniGHuii By30n
DY joint

XX-noxiOHui By30:1
XX joint

P ——— ————— — ]

—
p— - .
e - ——— ]

it
I+
1l

Pucynox 7.1 Tunu By31iB rpaTyacTUX KOHCTPYKUiH i3 3aMKHYTHX npoginis
Figure 7.1 Types of joints in hollow section lattice girders

(4)  Topui eneMeHTIB, IO CIIOJYYAIOTHCS, Y
BY3JIl MalOTh OyTH MIATOTOBJICHI Tak, H100 He
3MiHIOBaslacs ~ (opmMa  iX  IONEpPEeYHHX
nepepizis. 3'eHaHHS €JIEMEHTIB 3
CIUTIOCHYTUMHM a00 3pi3aHUMH KIHISIMH Y
IIOMY PO3/IUT1 HE PO3IIIAAAI0THCS.

(5) VYV By3nax i3 3a30pOoM MDK CTPHIKHSIMH
PELIITKK JJIsi HaKIagaHHsS 3BapHUX LIBIB
HAJI©KHAM YHHOM BEIIMYMHA 3a30py MMOBHHHA
Oytu He meHIe (t1 + o).

(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 + to).



(6) Y By3max i3 HamycKOM 3HauYCHHS
HaIyCKy MOBHHHO OYyTH JIOCTaTHIM IJIsi TOTO,
mo0 3’€IHAHHA CTPHXKHIB 3a0e3medyBajio
nepeaayy 3yCUIUIS 3CYBY Bijl OJJHOTO CTPYIKHS
PELITKH 70 1HIOTOo. Y Oyab-SKOMY BHIIAJKy
HaIyCcK Mae OyTH, npuHaiMHi, 25 %.

(7)  Sxmo  CcTpWKHI  PEUITKH, IO
CIIOJIy4alOThCSl  BHAIYCK, MAaiOTh  pIi3HY
TOBIIMHY Ta/ab0 BHTOTOBIEHI 31 crajei

pPI3HUX MapoOK, TO CTPWKCHb 13 MEHIINM
3HaueHHsM lifyi MOBMHEH mepekpuBaTH IHIII
EIIEMEHTH.

(8)  Skmo  CTpWKHI  pENITKH, IO
CIIOJIy4alOThCS ~ BHAIYCK, MaiTh  PIi3HY
IIUPUHY, TO BYXYHH CTPIKEHb TMOBHHEH

HAXOJUTH HA IIHPIINN.

7.2  PO3PAXYHOK

7.2.1 3arajabHi M0JIOKEHHS

(1)  PospaxyHkOBi 3Ha4€HHs BHYTPIIIHIX
OCBOBUX CHJI y CTPWDKHSX pEIIiTKA Ta B
nosicax y TpPaHUYHOMY CTaHl 3a HECydolo
3/IaTHICTIO HE TTOBHHHI MEPEBUIIYBATH PO3pa-
XYHKOBHUX 3HAYeHb HECYYMX 3JaTHOCTEH elie-
MEHTIB, BU3HaueHux 3rigHo 3 EN 1993-1-1.

(2)  Po3paxyHKOBI 3Ha4YeHHS BHYTPIIIHIX
OCBOBUX CHJI Yy CTPIDKHSX PEHIITKH Y
TPAaHUYHOMY CTaHI 3a HECYYOIO 3JIaTHICTIO HE
MTOBHHHI TaKOX NIEPEBUIILYBATH
PO3paxyHKOBHX 3HaYCHb HECYYHX 3/1aTHOCTEH
BY3JIiB, HABEJICHUX JIJIS1 BIAMIOBITHOTO BUIIAIKY
B7.4,7.5,7.6 abo 7.7.

(3) Hampyxenns ooed ab0 Opgd, IO
BUHHMKA€E B MOSCI y MiCIi CIOJY4YEeHHS, CIiJ
BHU3HAYaTH 3a GOpPMYJIaMHu:

(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 = ;;)Ed + WO’Ed , (7.1)
el,0
N M
prEd — 'Z\,)Ed + WO,Ed ’ (72)
el,0
ne where:

Np,Ed = NO,Ed _ZNi,Ed Cosei

>0



7.2.2 Buaum BiIMOBH BY3JIB CIOJIyYeHHS
eJIeMeHTIB 3aMKHYTOr0 npogiiio

(1)  Po3paxyHKOBI  3HA4YCHHS  HECYYHX
3MATHOCTEH BY3JIB CIOJYYEHHS EJIEMEHTIB

3aMKHYTOTO mpodimto abo  croyrydeHHs
€IEMEHTIB  3aMKHYTOTO Ta  BIAKPUTOTO
npoduTiB  TOBHHHI ~ TIPYHTYBAaTUCS  HA

HAaCTyITHHUX BHOaX BiIlMOBI/II

a) MICIIeBHI BHUTHH  (IIPOJABIIOBAHHS)
JUIBOBOT  TMOBEpXHI mosicy  (TUIacTH4HE
pyHHYBaHHS JIMIBOBOI MOBEPXHI MOsICy) abo
Woro mactTu4Ha Jgedopmailis (TUIaCTUYHE
pyHHYBaHHS HONEPEYHOTO Nepepi3y MOosCY);

0) nedopmartiisi 61YHOT TOBEpPXHI TMOSICY
(abo nedopmarrisi CTIHKH TOSCY) BHACTIIOK
IUIMHHOCTI, NpOJaBiioBaHHsA a0o BTpaTu
cTiikocTi  (MMO3JOBXKHIA ~ BUTMH  O14HOT
MOBEpXHI a00 CTIHKU MOSACY) MiJ CTUCHYTUM
CTPUYKHEM PEIIITKH;

B) 3CyB (3pi3) mepepizy noscy;

r) BUPHUBAHHS JIMIILOBOI MOBEPXHI MOSICY
13 3aMKHyTOTO  TIpouir0  (BUHUKHEHHS
TPIIMHU B TMOACI, IO CHPUYHHSE BiIPUB
CTPYDKHS PEUIITKH BiJl TOSICY);

1) BTpaTa HECy4Oi 3/IaTHOCTI CTPYIKHS
pemriTKkid 31 3MEHIIEHOI0  e()EeKTHBHOIO
MIUPUHOIO Tepepi3y (YTBOPEHHS TPIIIMHU B
3BapHOMY IIIBi 200 B CTPHKHSX PEIIITKH);

e) BTpaTa MICIIEBOi CTIHKOCTI CTIHKH
CTPYDKHS PEIITKH abo MOsCY 13 3aMKHYTOTO
poduTIO B MicCIIi X CIIOJTYYeHHS.

[MPUMITKA. Bupasu, BuJiJeHI XUPHUM HIpU(TOM,
MpU3HAYeHI Ui ONHCY pi3HUX BHAIB BiAMOBH B
Tabmux 7.4 — 7.7.

(2) Ha pucynky 7.2 mnoKkasaHi BUAH
BIIMOBM  BY3JIIB  CIOJIYYEHHS  CTPUXKHIB
PELIITKH Ta MOsICY 3 KPYIIIUX TPYO.

(3) Ha pucynky 7.3 mokasaHi BUIH
BIJMOBM  BY3JIB  CIOJYy4EHHS  CTPHIKHIB
PELIITKA Ta MOSCY 3 MPSIMOKYTHHX TPYO.

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 7.4t0 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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Pucynok 7.2 Buau BiIMOB BY3JIiB CIIOJTy4€HHsI eJIEMEHTIB i3 KPyIJIuX TPYyO
Figure 7.2 Failure modes for joints between CHS members




Bun BigmMoBu

ITix niero ocbOBOI cHIA

ITiz miero 3rHHATBHOTO MOMEHTY

Mode Axial Ioading Bending moment
\ T -m‘
— \/~ p S—
a -_ _________
a
‘. “
\
I S
7 =
6 _________
b —
s N
/‘.‘ '/\\
B // '
c |\ 0 T =
r = —
d
a
e 777777777777777
e
f T
N

Pucynok 7.3 Buau BiIMOB By3JIiB CIIOJTy4€eHHsI CTPHIKHIB PEIliTKH TA eJIEMEHTIB MOsICY

3 NPSIMOKYTHHX TPY0

Figure 7.3 Failure modes for joints between RHS brace members and RHS chord members




(4) Ha pucynky 7.4 mnokazaHi Buau
BIIMOBH  BY3JIB  CIOJy4YCHHS CTPHIKHIB
PELLIITKH 3 KPYIrJIuX abo MPSMOKYTHUX TPYO Ta
€JIEMEHTIB MOSICY 3 IBOTABPIB.

5) He pumBisumce HA Te, MmO Hecyda
3MATHICTP BY3JIIB 31 3BapHUMH IIBaMH,
BUKOHAHMMH HAJCKHUM YHHOM, 3a3BHYaid
BUIIE TIPH PO3TATY, HDK TPH  CTHUCKY,
pO3paxyHKOBa HeECy4a 3JaTHICTh BY3JIa, SK
MPABWIO, TPYHTYEThCS HA HECYYid 37aTHOCTI
CTPYDKHS PEIIITKA Ha CTHCK 3311 YHUKHEHHS
BUHUKHEHHS HAaIMIPHOT MicieBoi aedopmartii
abo 3HIKEHHS NOBOPOTHOI, 4u jaedopma-
LIAHOT 3/aTHOCTI, $IKI MOXYTh BUHHUKaTH B
IHIIIOMY BUIAJIKY.

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.
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Pucynox 7.4 Buau BiTMOB BY3J1iB CIIO/TyYeHHSI CTPUIKHIB PEIIITKH 3 MPSIMOKYTHHX
a00 Kpyraux Tpyo Ta eJeMeHTIB NOsICY 3 IBOTABPIB
Figure 7.4 Failure modes for joints between CHS or RHS brace members and

I or H section chord members

7.3  3BAPHI IIBU
7.3.1 Po3paxyHkoBa Hecy4a 31aTHiCTh

(1) 3BapHi mBH, OO0 MPUKPILIIOTh CTPUKHI
PENIITKA 10 TMOSCIB, TOBUHHI MaTH JTOCTaTHIO
HeCydy 3JIaTHICTh IS BpaxXyBaHHsS HEPIBHO-
MIPHOTO PO3IOJIUTY HANPY>KEHHSI Ta JOCTATHIO
nedbopmalliiiHy 34aTHICTh JUIsl BpaxyBaHHS
MepepO3NOALTy 3THHATBHUX MOMEHTIB.

(2) Y 3BapHHX By3Jax 3aMKHYTI Mpod i ciija
MPHUBApIOBATH TI0 BChOMY MEpUMETPY 3a
JOTIOMOTOI0 CTUKOBUX, KyTOBUX IIBIB a0o0 iX
komOinamiid. Ilpore y By3max i3 4acTKOBUM
HaITyCKOM HeMa€e HEeOOXiJIHOCTI MpUBapIOBATH
MPUXOBaHy BHYTPIIIHIO YaCTUHY 3'€IHAHHS 3a
YMOBH, [0 OCHOBI CHJIM B CTPUKHSX PEIIITKA
Taki, m0 iX CKJIaJ0Bi, MEPHEHIUKYISAPHI 0
OCi TosICY, BIAPI3HSIOTHCS HE OUIbILIE HDK Ha
20 %.

(3) Hderani TUIIOBUX 3BapHUX IIIBIB HABEJCHI y
CTaHJapTax, Ha SKi € MOCWIAHHA y Tpymi 7
(muB. 1.2.7).

(4) Po3paxyHkoBa Hecyda 374aTHICTh 3BApHOTO
IIBa, II0 MPHUIAJA€ HAa OJUHHIIO JOBXKUHU
NepuMeTpa CTPWXKHS PEIITKH, K MpaBuio,
NOBHMHHA OYyTM HE MEHIIEe pO3PaxyHKOBOI
HeCydoi  3/JaTHOCTI  MOro  IMONEpPEeyHOro
nepepizy, L0 TNpUNANAE Ha  OJUHHIIIO
JIOBXKUHH [IEpUMETpA.

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.



(5) HeoOximny BuCOTY 3BapHOro IIBa CIix
BH3HAYATH 3TITHO 3 PO3aLUIOM 4.

(6) Ionoxxennsim 7.3.1(4) MoxkHA 3HEXTYBaTH,
SKIIO MEHIIUKA  pO3Mip 3BapHOTO  IIIBa
BIAIIOBiZa€  BHMOraM  INOOO  MIITHOCTI,
neopMariifiiii Ta oOepTanbHI 3JaTHOCTI,
BPaxoOBYIOYM, IO JIMIIEe YacTHHA HOTO
JOBXHUHU € €EKTUBHOIO.

(7) Jnst 3aMKHYTHX KOHCTPYKIIHHUX MPOdiTiB
NpSIMOKYTHOTO ~ TEpepisy  pO3paxyHKOBY
BHCOTY 3BapHOTO IIBa 3 KOHYCHHUM 3a30POM
CJI1J1 BU3HAYATH 32 PUCYHKOM 7.5.

(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 3BAPHOI0 IIBA 3 KOHYCHUM 3a30pOM IPH 3BapIOBaHHI
3aMKHYTHX NPo(iniB NPAIMOKYTHOr0 nepepizy
Figure 7.5 Design throat thickness of flare groove welds in rectangular structural hollow section

(8 Ilpm 3BaproBaHHi B
dhopmoBaHuX 30HaxX AuB. 4.14.

XOJIOIHO-

7.4  3BAPHI BY3JIU CIIOJIYYEHHSA
EJIEMEHTIB I3 KPYTJIUX TPYB

7.4.1 3araabHi MoJI0KeHHSHA

(1) PospaxyHkoBi 3HaueHHS  HeCydol
3MATHOCTI 3BapHUX BY3JIB  CIIOJTYYCHHS
CTPUXKHIB PEIIITKH 3 KPYIIIUX TPYO MOXKYTh
Oytu BuU3HaveHi 3rigHo 3 7.4.2 ta 7.4.3 3a
YMOBH, II0 I'€OMETPUYHI MapaMeTpu BY3JIB

BIJIIIOBIIAIOTH o0uacTi 3aCTOCYBaHHS,
BKa3aHiil y Tabmuii 7.1.
2 Jlns  By3NiB, 10  BIINOBIIAIOTH

o0nacTi 3acTOCyBaHHs, BKa3aHii y Tabmuii
7.1, caig po3riAAaTH JIMIIE PYHHYBaHHS
JUIBOBOI TIOBEPXHI IMOSICY Ta BHUPHUBAHHS
noymii mosAcy. Po3paxyHkoBe 3Ha4yeHHs
Hecydoi 3/aTHOCTI By3Ja Ciii mpuilmMatu
TaKuM, 110 JIOPIBHIOE HaliMeHHIIOMY 3i
3HAauY€Hb, [0 BIANOBIZAIOTL IIMM [IBOM

(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.



KPUTEPISIM.

(€)) Jlns By3idiB, IO HE BIINOBIIAIOTH
obrnacTi 3acToCyBaHHS, BKa3zaHid y TaOmwiri
7.1, cmig po3rasgaTH BCi BUOM  BIIMOB,
HaBeneni B 7.2.2. OxpiM 1pOTO, CIIif
BpPaxOBYBaTH JPYropsIHi MOMEHTH, BUKJIH-
KaHi TTOBOPOTHOIO )KOPCTKICTIO BY3IIIB.

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.

Tadanua 7.1 O6macTh 3acTOCyBaHHS 3BAPHMX IIBiB, 10 MPUKPIILUIIOIOTH CTPHKHI PEeliTKH 3 KPYIJIMX

TpYO 10 NosiciB i3 Kpyriux Tpyo

Table 7.1 Range of validity for welded joints between CHS brace members and CHS chords

02<d,/d, <10

Iepepi3 knacy 2

10<d, /t, <50

y 3araJJLHOMy BUIIAJIKY,

Class 2 and generally
aje — Jutst X-TIO/IIOHUX BY3TiB
but 10<d,/t, <40 for X joints
Iepepis xnacy 2 10 <d, /t, <40
Class 2 and
Aoy =25%
g=t +t,

7.4.2 Tlnocki By3au

(1) VY By3max CHOJNYYCHHS CTPHKHIB
PENIITKY, MO MIAAIThCS Ail JHUIIE OChOBUX
CUJI, PO3PAaxXyHKOBE 3HAYCHHS BHYTPIIIHBOT

OCBOBOT CHJTH Ni Ed HE TMIOBHHHO
MEPEBUIIYBATH pO3paxyHKOBOI  HeECydoi
3matHocTi  3BapHOro  By3ida  Nird, 10

BU3HAYAEThCA 3a Taduiamu 7.2, 7.3 ado 7.4.

(2) Byzm CIIOIYYEHHS CTPHKHIB
PEIIITKH, 10 MIIAI0ThCs CIUIBHIN i1 0ChOBOT
CWIIK 1 3THHAJIBHOTO MOMEHTY, ITOBHHHI
3aJI0BOJIBHATH YMOBY.

Ni,Ed n ‘M ip,i,Ed‘

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 Nirs 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
PLEC <1,

Ni,Rd M ip,i,Rd

ne Mipird — pO3paxyHKOBa Hecyda 3/1aTHICTb
Ha [0 3TMHAJIbHOTO MOMEHTY Y IIJIOLIMHI
BY3I1a,

Mip,ied — pO3paxyHKOBE 3HAU€HHs BHYTpIII-
HBOTO 3TMHAJIBHOTO MOMEHTY Y IUIOIIUHI
BY3JIa,

Mop,iRd — pO3paxyHKOBa HeCy4a 3/aTHICTh Ha
JiI0 3TUHAIBHOTO MOMEHTY 13 TUIOIIMHH
BY37Ia,;

Mop,iEd — pO3paxyHKOBE 3HAuU€HHS BHYTPIII-
HBOTO 3TUHATBHOTO MOMEHTY 13 TUIOIIMHU

M

op,i,Rd

where: Mip,ird IS the design in-plane moment
resistance;

Mip,ied IS the design in-plane internal moment;

Mop,ird IS the design out-of-plane moment
resistance;

Mop,ied IS the design out-of-plane internal
moment.




BYy3J]a.

Tadanusa 7.2 Po3paxyHkoBi 3HAUeHHSI HECYYOi 31aTHOCTI 32 OCHOBOIO CHJIOI0 3BAPHUX BY3JIB CIIOJTYYeHHS
CTPHIKHIB PELITKH 3 KPYIJIUX TPYO Ta mosicy 3 KpyrJjux Tpyo
Tahle 7.2 Desian axial resistances of welded joints between CHS brace members and CHS chords

ty

1 4

HHSI JIMIIHOBOI MOBEpXHi mosicy — T- Ta Y-moziOHi By31mu

VS Chord face failure — T and Y joints
PEAAD
t
1 0,2 2
Y ok, Tt
) Nipg = 228+14.25%  yys

* £ A sin 6,
:" A N
S i 0,

[IponasioBaHHs JIMIIBOBOT MTOBEPXHI MOSICY — X— MOI0HI BY3JH
Chord face failure — X joints

=kpfyotg 5,2 »
YR sing, 1-0818 T M°

[IponasioBaHHs JMIBOBOT MOBepxHi nosicy — K- Ta N-moziOHi By31H 3 3a30poM ab0 HaIyCKOM
Chord face failure — K and N gap or overlap joints

k k, fot2
N, r :M£1,8+10,23—1}/ Vs

sin g, 0
sin 6,
Nors == Nirg
sin 6,
‘do)

BupuBanns nuipoBoi moBepxHi moscy — K-, N- ta KT-niomiOHi By3m# 13 3a30poM
T-,Y- ta X-nioxi6wi By3nu Beix 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+sin6,

f
Stxmo d, <d, —2t; N =2t nd ——= :
ko Uy 0 0 i,Rd 0 '25in26i Ywms

Ng

KoedimienTtn Kqg Ta kp
Factors kqand kj,

1,2
K, _ 0714 0,024y
1+exp0,5g/t, —-1,33

Ipu np>0 (cTHCK)

For np> 0 (CompreSSIOn) kpzl'o,?)np (1+np) aﬂe(but) kpSl,O




ITpu np<0 (po3Tsr)

For np< 0 (tension)

k,=1,0

Tadanusa 7.3 Po3paxyHkoBi 3HaYeHHSI HeCy4oi 3AaTHOCTI 3BAPHHUX BY3JB CHOJYy4eHHS ()aCOHKHU

3i CTPHKHAMM 3 KPYIJHMX TPyO
Table 7.3 Design resistances of welded joints connecting gusset plates to CHS members

[IponaBroBaHHS JUILOBOI TOBEPXHI

Chord face failure

L=

—r
A
Y

Ni,Rd = I(p fyO

M ip,i,Rd — 0
M op,i,Rd — O’Sbi Ni,Rd

t2.4+20B% /y,,6

o—

(— 2]

AT ,
i,Rd 1-0,818 M5
M ip,i,Rd — 0

M op,i,Rd — O’Sbi N i,Rd

h.
e et N; rg = 5K, fots-.1+0,250/ 7,5
Mip,i,Rd = hiNi,Rd
- Md . o Mop,ipa =0
v 0
bi
t; <>
> < i ,
Nig = 5K, F,ote.1+0,250/ 7,5
M. ... =hN.
B Ad - tO ip,i,Rd i'ViRd
Y 0 Mop,i,Rd =0

BupuBaHHS TUIHOBOI TOBEPXHI MOSCY
Punching shear failure

Gmaxti = NEd /A+ MEd /Wei'ti = 2t0 fy9/\/§/’YM5

OO6mnacTb 3aCTOCYBaHHA
Range of validity

Koeoiwienr Kk,
Factor k,

JomaTkoBi

oOMexeHHs HaBeneH] B Tadmmi 7.1:

In addition to the limits given in Table 7.1:

$>0,4 ta (and) n<4

ne (where) B = bi/do Ta (and) n =hi/do

Ipu ny > 0 p (cTHCK)
For np > 0 (compression):

kp: 1- O,Bnp (1+np) aﬂe(but) kpS1,0

Ipu ne<0 (po3tsr) kp = 1,0
For np< 0 (tension): ky = 1,0




Tadanusa 7.4 Po3paxyHKoBi 3HAYeHHS] Hecy4oi 3JaTHOCTi 3BAaPHUX BY3JIB CHOJY4YeHHS CTPUIKHIB
i3 1BOTABPiB 260 NPAMOKYTHHX TPYO Ta eJIEMEHTIB i3 KPYrJ1uxX Tpyo
Table 7.4 Design resistances of welded joints connecting I, H or RHS sections to CHS members

IIponapitoBaHHS JIMIILOBOI MTOBEPXHI MOSACY
Chord face failure

. = M, gg = K, fote.4+208%.1+0,251/ 7,4
SR Y § 9% Mip,l,Rd = thlde /1+0,25n
T M 41 re= 0,50, N; o

= N,

h, :

_I“I_I’l— £th N, rq :%'14_0’25“/3%5
td, 0 M p1rg = N, g /140,250
—

M op.1,Rd™ O'5b1 N i,Rd

Ny s = K, fot2,4 +20B%.1+ 0,250 7,6

Mip,l,Rd = thl,Rd
M op.1,Rd™ O'SblNi,Rd

Bk _f t2
N rg :ﬁ.uo,zsmym
Mip,l,Rd = thl,Rd

M op.1,Rd™ O'5b1 N i,Rd

BupuBaHHs THIILOBOI TOBEPXHI MOSCY
Punching shear failure

Bysimu crpiokis i3 meotapis: Ot = Ngy /T A+ Mg, /W, t <2t (f, /\/§) IYws

I or H sections:

Bysmu cTpikis i3 npsavokyTHuX Tpy0: G oty = Ngy [ A+ Mgy /W, 1 <t (f /\/§) IYwvs

RHS sections:

OO6mnacTb 3aCTOCYBaHHS
Range of validity

KoedimienTt kp
Factor k,

JlomaTkoBi oOMeXeHHs HaBeieHi B Taomt 7.1:

In addition to the limits given in Table 7.1:
$>0,4 ta (and) n<4

ne (where) B = bi/do ta (and) 1 = hi/do

Ipu ny > 0 p (cTHCK)
For np > 0 (compression):
kp:1'0,3np (1+np) aﬂe(but) kpS1,0

Ipu np<0 (po3msir) kp = 1,0
For np< 0 (tension): ky = 1,0




3) 3a PO3paxyHKOBE 3HAYCHHS
BHYTPIIIHEOTO MOMEHTY Migds Moxe Oyru
NpUAHATE 3HAYEHHS MOMEHTY B  TOYII
MEPETHUHY OC1 CTPIIKHS PEIIiTKU 3 JIMIBOBOIO
MTOBEPXHEIO TIOACY.

()] Po3paxyHkoBi  3HAuUeHHS  HECY4Oi
3IaTHOCTI HA 3TMH Y TUIONIWHI Ta 3 IUIOMIHHA
By31a MiRrd CiTi BU3Ha4YaTH 3a Tabauisivu 7.3,
7.4 abo 7.5 Wi BiAMIOBIAHOTO BHUIAJKY.

(5) 3BapHi BY3IH OCOOJWBOIO  THILY,
HaBeleHi B TaOJHIl 7.6, IMOBUHHI
3a/10BOJIBHATH PO3paxyHKOB1 KpUTepii,
BCTaHOBJICHI JJI1 KOYKHOTO THUITY.

(6) 3nayenns  koedimienta  Kg, 110
BUKOPHUCTOBY€eTbCA B Tabmui 7.2. s K-, N-1
KT-noniOHuX BY3JiB, HaBeJE€HI Ha PHUCYHKY
7.6. KoedimieHT Ky 3acTOCOBYETHCS K IS
BY3JiB 13 3a30poM, Tak 1 M BY3JIiB 13
HAITyCKOM, aJanTylo4d ( OJHOYACHO IS
3a30py 1 HamycKy Ta BHKOPHCTOBYIOUH
Bil’éMHE 3HA4YeHHS BEIUYMHU ( JUIA
NPEJCTAaBICHHA HAaMyCcKy (, K IOKa3aHO Ha

pucysky 1.3 (0).
kg 45
40

<t

30+

25 -

20 .
15

1,0
A2 8 4

- --

Bysnu 3 nanyckom (q = -9)
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 kq 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 g
as defined in Figure 1.3(b).

Bysau 3 3a30pom
Gap type joints

Pucynok 7.6 Po3paxyHkoBa BHCOTa 3BAPHOIO IIBA 3 KOHYCHUM 3230POM IPH 3BapIOBaHHI
3aMKHYTHX NpogiiB NpsiMOKYyTHOro nepepisy
Figure 7.6 Design throat thickness of flare groove welds in rectangular structural hollow section



Tadnauus 7.5 Po3paxyHkoBi 3HaueHHSI HeCy4oi 37aTHOCTI HA 3rMH 3BApHHMX BY3JiB CHOJIYYeHHSI CTPHKHIB
PeLIiTKH TA NOACIB i3 KPyrJIMX TpyO

Table 7.5 Design resistance moments of welded joints between CHS brace members and CHS chords

[IponasmoBanHs aHILOBOI MoBepxHi nosicy — T-, X- ta Y-moxiOHi By3nu

Chord face failure — T, X, and Y joints

fyotzd
M.led =4,85—"—— \/»k IY\s

IIponaemoBanHs HILOBOI ToBepXxHi mosicy — K-, N-, T-, X- Ta Y-noniOHi By31u

Chord face failure — K, N, T, X and Y joints

MOP'W ) — fyOtOZdl 2a7
PRI sing, '1-0,818

kp/YMS

L
I
1
I
I
I

> d0u<

BupuBanHs nuipoBoi noBepxHi nosicy — K- ta N-nozii0Hi By3nu
3 3a30pom Ta T-, Y- Ta X-1mozi0Hi By3JIU BCIX THITIB

Punching shear failure — K and N gap joints and all T, X and Y joints

Skmo d, <d, —2t, :

footod; 1+3sin

J3 7 4sin?0 Tus
 flotod? 3+5sin0
MOp,l,Rd_ \/§ “Asin? 0 Ywms

Mip,l,Rd =

KoedimienT K

Factor k,
Ipu n, > 0 p (cTHCK)
For n, > 0 (compression): kp=1-0,3np (1+np) ame(but) k,<1,0
Ipu <0 (po3Tsr) ke=1,0
For np< O (tension):




Tadanusa 7.6 Kpurepii po3paxyHkKy oco0JJHBHX THIIB 3BAPHUX BY3JIiB CIIOJYYeHHS CTPUKHIB PeIIiTKA

Ta NMOSACIB 3 KPYIJIUX TPYO

Table 7.6 Design criteria for special types of welded joints between CHS brace members

and CHS chords

Tun By3na Kpurepiit
Type of joint Design criteria
CrpwxHI MOXXYTb OYTH PO3TATHYTI 200 CTUCHYTI, alle 3yCUILISA N, eg <Njggs

MIOBUHHI JiSITH B OJHOMY HAIpPSIMKY JUIsl 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,

1€ N pq IpUAMaEThCA TaKUM, IO JTOPiBHIOE N; gy
Tt X-TI0/1iI0HOr0 By371a 3a Tabiurieto 7.2

where N, 4 is the value of N, g4 for an X joint
from Table 7.2.

CrprxeHb | 3aBXIU CTUCHEHUH, a CTPIKEHb 2 — PO3TATHYTHI

Member 1 is always in compression and member 2
is always in tension.

N, SN0, + N, ,sIn6, <N, sin0,,

N, SInG, <N, ., sin0,,

ne N NPUIMAETHCS TaKUM, 1110 AopiBHIOE N

2,Ed 1,Ed

st K-ioniOHoro By3:ia 3a tadnuuero 7.2,

3aMIHIOIOYH BiJIHOMIEHHS —- BiIHOIIEHHSIM
0
d, +d, +d,
3d0

where Njgrq is the value of Nyrq for a K joint

dl
from Taple 7.2 but with .

0

replaced by:

d, +d, +d,
3d

0

Bci cTpmkHi penriTku MatoTh OyTH 3aBKIU CTUCHEH]
a00 pO3TATHYTI

All bracing members should always be in either compression
or tension.

N, sind, +N_ _ sind, <N _ sinb,

ne N, ., npuiiMaeThbest TakuMm, o gopisHoe N, o

d d

Ut X-ToiOHOro By37a 3a Tadmurmero 7.2,
ne N ., sin0O nopisHIOE HAHOLMBIIOMY 3 IBOX

N, ., Sin 6’1| abo |NmI sin g,

where N __ is the value of N - for an X joint

X,Rd

from Table 7.2, where N__ sin@ is the larger of:

N, ., Sin 191| and |N2de sin g,
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M, M,

CrpuxeHp | 3aBXIU CTUCHYTHUH, a CTPHXKEHB 2 3aBXKIU
PO3TATHYTHI
Member 1 is always in compression and member 2
is always in tension.

Ni,Ed < Ni,Rdv
e Ni rd TIPHIMAETBCS TAKUM, 11O JIOPiBHIOE

N; rq 1 K-oxiGHoro Bysma 3a TaGmumero 7.2

N, N, w 3a YMOBH, III0 Y BY3JIi i3 3a30pOM Iiepepi3
A i 1 — 1 nosicy 3aI0BOJIbHSE YMOBY
. 2 2
k o N \Y
61 * {3-‘. 0,Ed 0,Ed Sl,O
e L NpI,O,Rd VpI,O,Rd
- where Nj Rd is the value of Nj Rd for a K joint
p from Table 7.2, provided that, in a gap-type
’ ' joint, at section 1-1 the chord satisfies:
KN, 1 * 2 2
. N N V
i 0,Ed 0,Ed <10
N pl,0,Rd VpI,O,Rd
7.4.3 IlIpocTopoBi By3/u 7.4.3 Multiplanar joints
(1) VY KOXHIlf IUIOMIMHI MPOCTOPOBOTO (1) In each relevant plane of a multiplanar

By3JIa ITOBHHHI JOTPUMYBATHUCSA PO3pPaxyHKOBI
KpuTepii, HaBeaeHI B 7.4.2, TIPU 3aHMKCHUX
3HAYEHHAX PO3PaxyHKOBHX HECYUUX
3IATHOCTEH — BU3SHAYCHUX 3TiaHO 3 7.4.3(2).

(2)  Po3paxyHKOBI 3HaYEHHS HECY4YOi 37aT-
HOCTI KOHOI IUIOIIMHHA TPOCTOPOBOIO BY3Jia
Cil TpUHAMATH TaKUMH, W10 JOPIBHIOIOTH
3IaTHOCTSIM BIATOBIIHUX IUIOCKUX BY3IIB,
00uKCIeHuX 3rigHo 3 7.4.2, IOMHOKEHUM Ha
3HIDKYBJIbHUN Koe(ilieHT | (AMB. TaOJHUIIIO
7.7), BAKOPUCTOBYIOUYH BiNOBiHE 3yCUIUIS B
nosici Ui BU3HAUCHHs KoedimieHTa 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 k; .

Tabauusa 7.7 3HwKyBaJdbHI KoedilieHTH 115 MPOCTOPOBUX BY3JIiB

Table 7.7 Reduction factors for multiplanar joints

Tun By3na
Type of joint

3HIKYBaTbHINA KOSOIIIEHT L
Reduction factor p

TT-moniGHuiA By301I,
TT joint

60" < <90




Crpwxenb | Moxe OyTH pO3TATHYTHIT 200 CTHCHYTHH
Member 1 may be either tension or compression.
N
v 1 <« > 0=
_ ¢
E .,

XX joint

XX-nomiOHuit By30

CrpwxHi 1 Ta 2 MOXYTh OYTH PO3TATHYTI 200 CTHCHEHI.
3uavenns N gq / N1 gd — Bi’eMHe, SKIIO OMH CTPUKEHD
PO3TSATHYTHIA, & IHIIUHA CTUCHYTHH.

Members 1 and 2 can be either in compression or tension.
Na2,ed / N1gq is negative if one member is in tension and one in
compression.

m=1+0,33N,, /N, gy,

‘,N' ‘N‘ 3 ypaxyBaHHsAM 3Haka N1Eed Ta N2,Ed, ne
| N2,Ed| < | N1,Ed |
taking account of the sign of Ny g and N, gg Where
| N2,Ed| < | N1 ed |
Nz Nz
* L
' &
N Ny
KK-?‘I(?IL16HI/II7I BY30I1, 60° < ¢< 90°
KK joint
CrprxeHb | 3aBXKIU CTUCHYTHIA, a CTPIDKECHB 2 3aBXKAN n=0,9
PO3TATHYTHT 3a yMOBH, 10 Y BY3JIi 3 3230pOM Hiepepi3
Member 1 is always in compression and member 2 is always 1 - 1 nosicy 3an10B0NbHAE YMOBY
in tension. N 2 V 2
0,Ed + 0,Ed < 110
" " L > g= l N pl,0,Rd VpI,O,Rd
0 1 e " provided that, in a gap-type joint, at section 1-1
i 3 the chord satisfies:

2 2
N V
0,Ed " 0,Ed <10
N pl,0,Rd VpI,O,Rd

7.5 3BAPHI BY3JI1 CIIOJIYYEHHS
CTPU)KHIB PEIIITKH 3 KPYTJIUX
ABO ITPAMOKYTHHUX TPYD

TA EJIEMEHTIB ITIOACY

3 IIPAMOKYTHHUX TPYD

7.5.1 3araabHi M0JI0KEeHHHA

7.5 WELDED JOINTS BETWEEN CHS
OR RHS BRACE MEMBERS AND RHS
CHORD MEMBERS

7.5.1 General




(1)  PospaxyHkoBi  3HaYeHHS  HeCy4oi
3MATHOCTI 3BapHUX BY3JIB  CIIOJTY4EHHS
CTPMDKHIB PELIITKH 3 3aMKHYTUX MPOdiTiB Ta
€IEMEHTIB TOSACYy 3 MNPSAMOKYTHUX abo
KBaJpaTHUX TPyO MOXYTb OyTH BH3HAUEHI
3rigHo 3 7.5.2 Ta 7.5.3 3a yMOBH, [0 TEOMET-
pUYHI TIapaMeTpH BY3JIB BiIMOBITAIOTh 00-
JIacTi 3aCTOCYBaHHSI, BKa3aHil y Tabmuili 7.8.

2 Jlyist By311iB, 110 BIATOBITAIOTH 00JIACTI
3aCTOCYBaHHs, BKa3aHii y Tabmumi 7.8,

HEOOXiTHO BpaxoBYBaTH JMIIe Ti
pO3paxyHKOB1 KpUTEpil, IO HaBEIEHI Y
BIJIMTOBITHIN TaOIHIIL. Po3paxynkose
3HAQYEHHS HECy4oi 3/IaTHOCTI BYy3Ja CIif
npuitMaTu TaKuM, 10 JOPIBHIOE

HalMEHIIOMY 31 3Ha4€Hb JUIsl BCIX KpUTEPIiB,
10 PO3IJIAAAIOTHCS.

(3) Jns By3miB, 10 HE BiAMOBIIAIOTH
oOnacTi 3acToCyBaHHs, BKa3aHIM y Ta0mH-
i 7.8, ciin BpaxoByBaTH BC1 BUIM KPUTEPIiB,
mo HaeeaeHi B 7.2.2. OkpiM TOTO, CIif
BpPaxOBYBAaTH JPYTOPSIHI MOMEHTH Yy BY3JaXx,
CIPUYMHEHI  TOBOPOTHOK  YKOPCTKICTIO
BY3JIIB.

(1) 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.

Tabmmusa 7.8 O6aacTh 3acTocyBaHHSl 3BapHHUX BY3JIiB CHOJY4YeHHsI CTPMIKHIB pelIiTKH 3 KPYyrjiumx a6o
NPAMOKYTHHUX TPY0 Ta eJIeMeHTIB NOsACY 3 NPAMOKYTHHX 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

[Mapamerpu By3na [i=1 abo 2, j= cTpHKEHb PEIIITKH, M0 IEPEKPUBAETHCH |
Joint parameters [ i = 1 or 2, j = overlapped brace ]

b/t Ta h/t a6o d. /t I3 3a30pom abo
b; /b, AT L h, 1, by /1, HaITyCKOM
abo CTHCK PosTsr abo abo bi/b;
d; /b, Compression Tension h /b | h It Gap c;)r /c;)verlap
iy
<35
b/t <35 | bit<3s | =05
-I'—Il \;agro )><( b. /b, >0,25 Ta (and) Ta (and) (Zﬁi’) Eig(e:m; B
h/t <35 hit<35 | 290 | " and
Class 2
g/b,>0,5-(1-PB)
K i3 3a30pom <135 ae (bu)
Kgap b|/b020,35 . Ta' 31,5(1_[3)1)
a Iepepis nepepis i
N i3 3a30pom KIiacy 2 Kacy 2 Ta K MiHIMyM,
N gap >0,1+0,01b, /t, and (andasa
Class 2 minimum)
gt +t,
. A, =25%
. nepepis
: Ilepepis are
K i3 Hamyckom KJacy 2
N i3 Hamyckom b, /b, 20,25 kacy 1 and A <100%2
Class 1 Class 2 -
Ta b, /bj >0,75




CrpuxeHb
P! d /b, 20,4, Iepepis
KpyrIoTe ane (but) Kiacy 1
e < Class 1
Circular brace <08
member

d, /t, <50

SIk BkazaHo BuIle, aie di 3aMIHIOETBCS
Ha b a dj 3amiHOeThCS Ha b;
As above but with d; replacing b;
and d; replacing bj .

Uslkmo g/b, >1,5-(1-B) ta g/b, >t +t,, By3on posrusaerses sik gsa okpemux T- aGo Y-noni6Hux By3nu

ViIf g/b,>15-(1-B)and g/b, >t +t, treat the joint as two separate T or Y joints.

2 BeMumHa HAIycKy Moyke OYTH 30iNIbIleHa, 100 3a0e3MeUuTH MPUBAPIOBAHHS TOPIA CTPUIKHS PEIITKH 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 Ilnocki By3/1u
7.5.2.1 Heniocuneni 8y3iu

(1) VY 3’emHaHHAX CTPUIXKHIB PEIIITKH, IO
MIAOAoThed  Ail JWIIe  OCBOBHX  CHII,
pPO3paxyHKOBE 3HaYEHHS BHYTPIIIHHOT OCHOBOL
cunmit  Niged HE TIOBUHHO TME€PEBUIIYBaTH
PO3paxyHKOBOI HECydoi 3/IaTHOCTI 3BapHOTO
By3na Nird, fSKa BH3HAYAETHCA  3TIIHO
7.5.2.1(2) abo 7.5.2.1(4).

(2)  PoszpaxyHkoBa Hecyda 3JIaTHICTh 3a
MO3JI0B)KHBOIO ~ CHJIOIO  3BapHUX  BY3IIB
CIIOJyYEHHS CTPHIKHIB PEIIITKU 3 KBAaJIPATHUX
a00 Kpyraux TpyO Ta eJIeMEeHTIB TOsCy 3
KBaJpaTHUX TpyO Moke OyTH BH3HAUYeHa 3a
dopmynamu  Tabmumi 7.10 3a ymoBH, 10
r€OMETPUYHI IMapaMeTPH BY3JIIB BilIIOBIIAIOTH
00JacTi 3acTOCYBaHHS, BKa3aHId y TaOmMili
7.8, Ta 3aM0BOJIBHSIOTHCS JTOJATKOBI YMOBH,
HaBeneHi y Tabmuiri 7.9.

3 Jlis By3JiB, IO BiAMOBigarOTh 00J1acTi
3aCTOCYBaHHS, HaBeACHIN y Tabmuii 7.9, ciin
O3S AaTH TUIBKHU MICLIEBUI BUTHH
(TIpo1aBIIOBaHHS JIMIIBOBOI MTOBEPXHI MOSICY) 1
BTpPATy MICIEBOI CTIHKOCTI CTPHIKHS PEIITKH
31 3MCHIICHHAM  €(QEKTUBHOI  IIHPHUHHU.
Po3paxyHkoBy Hecydy 3[aTHICTH By3Ja 3a
MO3/I0BKHBOIO CHUJIOKO CIIiJl IPUMMATH TaKO¥o,
IO JIOPIBHIOE HAHMEHIIOMY 31 3HAY€Hb, IO
BIJIMTOB1IAlOTH ITUM JBOM KPHUTEPIsSIM.

[NPUMITKA. Po3paxyHKOBy HeCydy 3HaTHICTh 3a
MTO3/IOBKHBOI0 CHJIOI0 BY3JIB CIIONYYCHHS CTPWOKHIB
pEemIiTKA 3 3aMKHYTHX TpodimB Ta TMOsACiB i3
KBapaTHUX TpyO Oyllo  CHOPOMIEHO, HEXTYIOUH
KpUTEpIsIMH  PO3PaxyHKy, SKi HE MOXYTb OyTH
KPpUTHYHAMH B OOJACTi 3acCTOCYBaHHS, BKa3aHId y
Tabmwmr 7.9.

(4) 3mayeHHs PpO3PaxyHKOBOi  HeCy4oi
3MaTHOCTI 32 TMO3/IOBXKHBOIO CHIIOKO OyIib-
SKOTO  HEMJICHJICHOTO  3BapHOrO  BY3la

7.5.2 Uniplanar joints
7.5.2.1 Unreinforced joints

(1) 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




CIIOJIyYEHHS CTPIIKHIB PELITKU 3
NPSIMOKYTHUX a00 KpYTauX TpyO Ta MOsCIB i3
NPSIMOKYTHUX TPYO MOXYTh OyTH BU3HAYeHi
3a opmymamu Tabmuns 7.10, 7.11, 7.12 abo
7.13 3a yMOBH, L0 T€OMETPUYHI MapaMeTpu
By3JIa BIQMOBIJAIOTh 00JACTi 3aCTOCYBaHHSA,
BKazaHid y Ttabmumi 7.8. Ilimcuieni Bys3mu
po3risHyTI B 7.5.2.2

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.

Tabmumsa 7.9 JdomaTkoBi yMOBH JUIsi BUKOPUCTAHHS Ta0umi 7.10
Table 7.9 Additional conditions for the use of Table 7.10

Turn cTprXKHS el TKH Tun By3na ITapametpu By3na
Type of brace Type of joint Joint parameters
T, Y abo X
> . > >
SR b, /b, > 0,85 b, /t, >10
KBanpartna Tpy0a
Square hollow section K a6o N i3 3a30pom 0.6 < b, +b, <13 b./t. >15
Circular hollow section T o2p T 0" o=
T, Y abo X
> >
T,Yor X by /1, =10
Kpyrna tpyba
Circular hollow section K a6o N i3 3a30pom 0.6 < d, +d, <13 b./t. >15
K gap or N gap T 2d, - 070 =

Tabaunsa 7.10 Po3paxynkoBa Hecy4ya 3JaTHICTh 32 NO3J0B:KHBOI0 CHJIOI0 3BAPHUX BY3JB CIHOJY4YeHHs
CTPMIKHIB i3 KBapaTHUX 200 KPYIJIuX Tpyo
Table 7.10 Design axial resistances of welded joints between square or circular hollow section

Tun By3na
Type of joint

Po3paxyHkoBa Hecy4a 37]aTHICTb, B BIIMOBU
[i =1 abo 2, j = cTpmKeHb penrTKy,
M0 MIEPEKPUBAETHCA |
Design resistance [i = 1 or 2, j = overlapped brace]

BigmoBa nH1bOBOI OBEPXHI TMOSICY

T,Y 1a X Chord face failure
T, Y and X joints B<0,85
2
N-| - %@ﬂﬁ:}]
.15:.-1-::" 2 b1.,,
.p"gi'é. .-.-'*'. * 1] “
T e 1 2
= il ¥ k nf 0 fo 2p [
- i 1 -t N = y . . - +4 1— /
"".]‘ ’ YR 1 Bising, (sing, P | 7w
- - N

K ta N i3 3a30pom
Kand N gap joints

BinmMoBa nUIbOBOI IOBEPXHI MOSCY
Chord face failure

B <10




897%%k, fiots (b, +b, }
'R sing, 1 2b, Mo

K ta N 3 HamyckoM )
K and N overlap joints

Brpata Hecy40i 31aTHOCTI CTPHIKHS PEILiTKH
Brace failure

25% < A,, <50%

CrprokHi | Ta ] MOXYTh OYTH CTHCHYTI 2060 pO3TSITHYTI,
aJjie O/IMH 13 HUX Ma€ OYTH PO3TATHYTHUM, a IPyruid
CTUCHYTUM

Member i or member j may be either tension or compression
but one shall be tension and the other compression.

I\Ii,Rd = fyiti'(beff +be,ov +%'2hi _4tij/7/M5

Brpata Hecy4oi 31aTHOCTI CTPYIKHS PELIITKH

Brace failure

h i, 50% < A <80%
ﬁﬂ-:':-dﬁf ti
koo M. b+
by T . / / s Nips = fyiti'(beff +b, o, +2h; — 4, )/ Yms
9 "4
: / #
9, Ty 1""‘__\ / g ol BrpaTa Hecyuoi 34aTHOCTI CTPHIKHS PELLITKN
I"-:' 'I:'\. :
____"’___E“_-_“'E“:__ff_yi____ v Brace failure
1{h A >80%
< Bo o Nirs = fyiti'(beff +b,,, +2h, — 4t )/7M5
[Mapametpu Desr , De,ov Ta Kn
Parameters besr , be ov and ki
10 fyOtO ITpu N >0 (cTucK)

b :m. - b, , ane (but) by <D,

yiti

~ 10 fyot
b/t

yi i

b, ane (but) b, ,, <b,

e,ov —

For n >0 (compression):

kn:1’3_0,4n

, azne (but) k, <1,0

ITpu N <0 (po3rsr)
For n <0 (tension)

k =10

n

JInst CTPYOKHIB PENNTKA 3 KPYIIMX TPYO 3HAUEHHS HECydol 3/JaTHOCTI, BKa3aHi BHUIIE, TIOMHOKYIOTh Ha 1t/4, by Ta h;

3aMiHIOIOTH Ha di, a b, Ta hy 3amiHO0TE Ha d).

For circular braces, multiply the above resistances by /4, replace b; and h; by d; and replace b, and h, by d> .

") Cnig mepeBipsATH TiNbKH TEPEKPHBAIOUHI CTPUKEHb PENNTKHM i. E(EKTMBHICTh CTPMKHS PEUlTKH j, IO
MIEPEeKPUBAETECS (TOOTO pO3paxyHKOBAa HECyda 3IAaTHICTh BY3Ja, IOMAUJICHA HAa PO3PaXyHKOBY HECydy 3JaTHICTh
CTPWKHSA PEIIITKH B IUTACTHYHIHM cTajii) Mae BiANOBiAaTH €EeKTUBHOCTI IEPEKPUBAIOYOT0 CTPIDKHS PEIIiTKH 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.




Ta6aumsa 7.11 Po3paxyHkoBa Hecyda 3JaTHICTh 32 0CHOBOIO cHiIow 3BapHux T-, X- ta Y-momioHux By3JiB
CIIOJIyYeHb CTPHKHIB PElIiTKHM 3 MPAMOKYTHHX a00 KpYIrJaux TpyO0 Ta mosciB i3 MpAMOKYTHHMX
TpYO
Table 7.11 Design axial resistances of welded T, X and Y joints between RHS or CHS braces and RHS
chords

Tun By3na Po3paxyHkoBa Hecyda 31aTHICTh, BUJ BiqMOBH [i = 1]
Type of joint Design resistance [i = 1]

oy MicreBuii 3TUH JIMIBOBOI IIOBEPXHI NOACY
:;D;."Q'J. 4 -
ey Chord face failure
- "°==="¥_ £ <0,85

b
P » i k f t 2
__________ e ‘( ;}h; N gy = — 22 .( i +4wﬂ—B]Mw5
. ] 1 Ry
L}

~1-B-sin6, \sino,

= ) | Jedopmariist cTinku mosicy)
g > Chord side wall buckling ¥
B=1,02

ft 2h
N _ =—20. L 410t |/
" sing, (sine1 OJ Vus

Brpata Hecy4oi 31aTHOCTI CTPHIKHS PEILIiTKH
Brace failure
p=>0,85

Nigg = fyiti 20 — 4t +2b [y

BupuBaHHs JUIIEOBOT MOBEPXHI MOSCY
Punching shear
0,85<pB<1-1/y

ft 2h
N _ =—22. L+ 2b |/
i,Rd \/§Sin el (sin 91 e,p YMS

D IIna X-noni6brux By3mis mpu O < 90° BUKOPHCTOBYEThCA HalMEHINE 3 IMX 3HAYEHb. 3HAUEHHS PO3PAXYHKOBOI
HECY4Ol 3JaTHOCTI Ha 3CyB (3pi3) OiYHOI MOBEpXHi MOsICY mpuitMaeThes 3a Tadmuiero 7.12 sax mis K- ta N-momioamnx
BY3JIIB 3 3230pOM.

Y For X joints with 6 < 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 Tpu 0,85 < B < 1,0 BUKOPUCTOBYETHCS MiHiiHA iHTEPHONIALISA MiK 3HAYEHHIMH PO3PAXyHKOBOI HECYUOI 31aTHOCTI,
0 BiMNOBiZa€ MiCIIEBOMY 3THHY JUIBOBOI MOBEpXHI mosicy mpu B = 0,85 Ta 3Ha4YeHHSIM HECy4oi 3[aTHOCTI, sIKa
3ymoBmiIa aedopmariiito 6igHOI moBepxHi moscy mpu B = 1,0 (BTpara criiikocTi 06i9HOI CTIHKH TOSCY abo 3CYBY
CTIHKH TI05ICY).

2 For 0,85 < B < 1,0 use linear interpolation between the value for chord face failure at = 0,85 and the governing




value for chord side wall failure at = 1,0 (side wall buckling or chord shear).

3aMiHIOTh Ha 01, a b2 Ta h, 3aminio0TE Ha d2.

JUTist CTPHOKHIB PELIITKU 3 KPYIIHX TpyO 3HaYEHHS HEeCY4oi 3IaTHOCTI, BKa3aHi BHILE, MOMHOXKYIOTh Ha /4, by Ta hy

For circular braces, multiply the above resistances by n/4, replace b; and h; by d; and replace b, and h, by d .

Ipu postary (For tension) fb = fyo
Ipwu ctucky (For compression):
f, = xf,, (T- 1a Y-noni6ui sysmm / T and Y joints);

f, = 0,8xf ,sin0, (X-noni6ui Bysmm / X joints);

Je ¥ — 3HIKYBJIBHUN KOe(ilieHT Ui IUIocKoi (opMu
BTpaTH crilikocti, orpumanuii 3a EN 1993-1-1 i3
BHUKOPHMCTAaHHIM BiJIMOBIHOI KPUBOI BTPAaTH CTIHKOCTI Ta
3HA4YEeHHsS YMOBHOI THYYKOCTI A, IO BH3HAYa€THCS 3a
dhopmyoro:

where x the reduction factor for flexural buckling
obtained from EN 1993-1-1 using the relevant buckling

curve and a normalized slenderness A determined from:

_ 10 . fyOtO
b, /t, fot
1

-b, , ane (but) by <b;

yoi

0
b b, . ane (but) b, , <b,

Ipu n > 0 (cTHcK)
For n > 0 (compression):

kn:1’3_0,4n
p

b

&p

, ane (but) k. <1,0

ITpu n < 0 (po3Tsr):
For n <0 (tension): k, =1,0

_ t sin 6,
A =3,46-~2 :
E
\/fyo
(5) Bysmum  crmoaydeHHsS ~— CTPHIKHIB (5) Brace member connections subjected to
PEILIITKH, M0 MIJIJA€ThCA  CIUTBHIN i combined bending and axial force should satisfy

OCbOBOi CHJIM Ta 3TUHAJIBHOTO MOMEHTY,
MMOBUHHI 33/I0BOJIBHSTH HACTYITHY YMOBY:

Ni,Ed

the following requirement:

M
+
Ni,Rd
ne Mip,ird — pO3paxyHKOBa Hecyda 3JaTHICTh
Ha 3TMH Yy IUIONIKHI BY3J1a;

Mip,iEd — pO3paxyHKOBHUI BHYTPIIIHIH
3rUHAJIBHUA MOMEHT Y ILIOIIMHI BY3JIa;

Mop,i,Rd — pO3paxyHKOBa HeCyda 3/1aTHICTh Ha
3THH 13 TUIOIIMHY BY3J1a;

Mop,i Ed — PO3paXyHKOBHUI BHYTPILIHIA 3THU-
HAJIBHUH MOMEHT i3 TUIOIIMHY BY3J1a.

(6) Sk PO3paxyHKOBE 3HAYEHHS
BHYTPIITHROTO MOMeHTY Migd Moxke Oytu
OpUAHATE 3HAYEHHS MOMEHTY B TOYIi

NEpeTUHY OCl  CTPMXKHA  PELITKH 3
JMIBOBOIO TIOBEPXHEIO MOSICY.
(7)  PospaxyHKOBI 3HAYCHHS HECY4YOl

3IaTHOCTI HEMIJCUJICHUX BY3I]IiB Ha 3TUH Y
IUIONIMHI Ta 3 TWIONMHMU By3na Mird ciif
BU3HAauaTH 3a Tabmuuero 7.13 a6o 7.14.
[Tigcuneni By3nu nuB. y 7.5.2.2.

ip,i,Ed
P+

M ip,i,Rd

IVlOp,i,Ed Sl,O,
Ilep,i,Rd
where: Mipird IS the design in-plane moment
resistance

(7.4)

Mip,ied IS the design in-plane internal moment

Mop,ird iS 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.

(7) For unreinforced joints, the design in-
plane moment resistance and design out-of-plane
moment resistance M rq should be obtained from
Table 7.13 or Table 7.14 as appropriate. For
reinforced joints see 7.5.2.2.



(8) 3BapHi BY3JaH CIOJY4YEHHS OCOOJIMBOTO (8) The special types of welded joints indicated

THITy, HaBeleHI B TaOmuipsix 7.15 ta 7.16, in Table 7.15 and Table 7.16 should satisfy the
MOBMHHI 3a/I0BOJILHATH BIAMOBIAHI po3pa- appropriate design criteria specified for each
XYHKOB1 KpHTepii, BCTAHOBJICHI B TaOIMIIl type in that table.

U KOKHOT'O TUITY.

Tabaun 7.12 Po3paxyHkoBa Hecy4Ya 3AaTHICTHh 32 NMO3A0BXKHBOK CHIoK 3Bapuunx K- ta N-momioHux By3.iB

A CIIOJIyYeHHsl CTPHKHIB PelIiTKM 3 NPSIMOKYTHHX a00 Kpyrjaux TpyO Ta mosiciB i3 NMpsIMOKYTHHX
TpYyoO
Table 7.12 Design axial resistances of welded K and N joints between RHS or CHS braces and RHS chords
Tun By3na Po3paxyHKkoBa Hecyda 37aTHICTh, B BimMoBH [i=1 a6o 2]
Type of joint Design resistance [i = 1 or 2]
K'ta N i3 3a30pom BinmMoBa THIBOBOT IOBEPXHI MOSICY
K and N gap joints Chord face failure
8K LT (e enh)
hRd sin 6, 4b, MS
=" . 12 | 3pi3 mepepizy noscy
b ¥ Chord shear
] M, *hy f
1 w8 Nz o Bz N _ VOA/ /
4 & iRd = - Tms
0, . J3sing,
¥ / W >
hhﬂ ol 10 No,Rd :[AU_A\/' fyo+A/fyo‘\/1_VEd /VpI,Rd :|/YM5
v . .
by Brpara Hecyuoi 3[aTHOCTI CTPIIKHSI PELIITKH

Brace failure
Ni,Rd = fyiti 'Zhi -4t + 2beff /YMS

BupuBanHs n11IbOBOT MOBEPXHI MOSICY
Punching shear

0,85<B<1-1/y

foA ([ 2h
N o =20V | +b+b |/
i,Rd \/§sin91 (Sinel i e,p VMS
K ta N i3 Hammyckom 3a tabnuuero 7.10

K and N overlap joints As in Table 7.10

JIst CTPYDKHIB PENITKA 3 KPYTIIUX TPYO 3HAYCHHS HECYJOl 3MaTHOCTI, BKa3aHi BHIIE, TOMHOXYIOTh Ha 1/4, by ta h;
3aMiHIOOTh Ha di, a b, Ta hy 3amiHroroTE Ha da.
For circular braces, multiply the above resistances by n/4, replace b; and h; by d; and replace b, and h, by d- .

A, =2h, +ab, -t, I b b <b
JUIst CTPHIKHIB PELLiTKY 3 KBaPaTHHX abo bt fot i ane (but) Dy < D;
NPAMOKYTHHX TPYO i 5 0 i
For a square or rectangular brace member: be = 'bi e (but) be : < bi
a= 1 ’ bot, ’
B 49 2 IIpu n > 0 (cTHCK)
1+ 32 For n > 0 (compression):
0 0,4n
ne § —3asop, auB. pucyHok 1.3 (a) k,=13- ,ane (but) k, <1,0

where g is the gap, see Figure 1.3 (a). TIpu n < 0 (posrsr)

JJ1s CTPYOKHIB PEITTKH 3 KPYTIIHNX TPYO: For n <0 (tension):

For a circular brace member: kn =10
a=0

7.5.2.2 Iliocuneni gy3nu 7.5.2.2 Reinforced joints



(1) MoxyTh 3aCTOCOBYBATUCS Pi3HI THIH
MACUJICHHS  BY3JIB. Tun  OigcwieHHS
3aJIe)KUTh Bl BUAY BIAMOBH, IO 3YMOBIIIOE
HECydy 3JaTHICTh BY3Ja 3a BIICYTHOCTI
MIACHJIEHHA.

(2) TosicHi HakmaAKu Yy BY3JIl MOXYTh
3aCTOCOBYBATHCS JUIS MIJABHUINCHHS HECydol
3aTHOCTI HA MICIEBUA 3THH JIUI[OBOI
MOBEPXHI MMOSACY, HECy4oi 3[aTHOCTI Ha
BUPHUBAHHS JIMIIHOBOI TIOBEpXHI Mosicy abo
HECy4oi 3/JaTHOCTI CTPIDKHS peNIiTKHA  3i
3MEHIICHOI0 €()EKTUBHOIO TUPUHOIO.

(3)  [JBocroponHi Oi4HI HAKJIAJAKU y BY3Ii
MOXYTh 3aCTOCOBYBATHCSA Ul IIiJBHICHHS
Hecydoi 3AaTHOCTI 3a nedopmalliero OigHOT
MOBEepXHI Tosicy abo Hecydoi 3/1aTHOCTI
nepepizy noscy Ha 3pis.

()] 100 YHUKHYTH YacTKOBOTO HAITyCKY
ctpwxkHIB pemitku B K- Ta N-mopibHmux
By3JaxX, L1  CTPWXKHI  MOXYyTb  OyTu
NMPUBAPEHUMH JO0 BEPTUKAIBHOTO pedpa
AKOPCTKOCTI.

(5) MoxHa  TakO)X  BHKOPHCTOBYBATH
OyIb-sKi TIOEHAHHS LHUX THIIB TMiJCUICHHS
BY3JIIB.

(6) Mapka cram €IEMEHTIB IiJICHICHHS
MOBUHHA OyTH HE HW)XYOI HDK Mapka crail
osICY.

(7)  PospaxyHKOBYy  HECy4y  3AaTHICTh
MJICWICHUX BY3JIB CIIiJI BH3HA4YaTH 3a
Tabymusamu 7.17 ta 7.18.

(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.

Tabonuusa 7.13 Po3paxyHkoBa Hecy4a 3AaTHICTb 3BAPHUX BY3JIiB CIoTy4yeHHsI pacoHKH a60 CTPHKHS
3 IBOTaBPa Ta CTPUAKHIB i3 NpPSIMOKYTHUX TPYO

Table 7.13 Design resistances of welded joints connecting gusset plates or | or H sections to RHS members

[omepeuna ¢paconka
Transverse plate

Brpara Hecy4oi 31aTHOCTI CTprokHS permiTku [i = 1]

Brace failure [i = 1]

Nyigg = fyltibeff 1Yys”

IIpomaBmroBaHHs OiYHOI MOBEPXHI MPSIMOKYTHOI TPYOH P
Chord side wall crushing when:

¥
ik b, > b, —2t,

Nyigg = fyoto -2t +10t) /yys

o BupuBaHHS TMIIEOBOT MOBEPXHI MPSIMOKYTHOI TPYOH NIpH




Punching shear when:

b, <b, -2t

fyOtO

Nirg = ﬁ(zg + 2be,p)/YM5

[To3moBxHs pacoHKa
Longitudinal plate

BinMoBa TUIBOBOT TOBEPXHI MOSCY
Chord face failure

k,f t2

m "y0-0

de—1i57g“oh”%+4'1‘H’%)“W5

JBoTaBp

or H section

Skmo N <2-4/1-B 3HauenHs Nirg DI OBOTaBpa B pasi
NPUMHKaHHS JI0 TOSCY 3 JIESIKMM 3ariacoM MOYKHa TPUHHITH
TaKUM, 1110 JIOPIBHIOE PO3PAaXyHKOBII Hecyuyiil 37aTHOCTI ABOX
nornepeyHux (acoHOK, OJHAKOBUX 32 PO3MIpamMH  TOJHIIL
IBOTaBpa, SKi BHU3HAYalOThCA SAK BKa3aHO BHIIE. Ko
N<2-4/1-PB, cmiz 3acTocoByBaTH IiHIHHY IHTEPIIOMALIO

M) PO3PaxyHKOBOIO HECYUOIO 3JIaTHICTIO BY3Jia 3 OJIHIEIO Ta
JBoMa (pacoHKaMu:

Mip,l,Rd = Nl,Rd '(hl _tl)
As a conservative approximation, if n<2-4/1-p, Nyrq 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 | or H section, determined as specified above.

If n<2-4/1-B, a linear interpolation between one and two
plates should be made.

OO6nactpb 3acTOCYyBaHHS

Ran

ge of validity

Ha momaTtok 1o oOMexeHb, HaBeIeHUX y Tabmmii 7.8:
In addition to the limits given in Table 7.8:

01
b

5<B<1,0

o/, <30

[apamerpu by , b, Ta Ky
Parameters by , b, , and K,

f ot
m:w-Wmemmﬁq
by Ity Tt
10
ep = b, /1. by, ane (but) b, , <b,

Ipu n > 0 (cTHck)
For n > 0 (compression):

K, =1,3-(1-7), ane (but) k,, <1,0
Ipu N <0 (posTar):

For n < 0 (tension):

k, =10




“) KyToBi 3BapHi IIIBM CJTiJ IPOEKTYBATH Y BimoBiaHoCTi 3 4.10.
“) Fillet welded connections should be designed in accordance with 4.10.

Tadnauusa 7.14 PospaxyHkoBa Hecy4a 31aTHICTh HA 3TMH 3BAPHHUX BY3JIiB CIOJY4YEeHHSI CTPHKHIB PelIiTKA

3 MPSIMOKYTHHX TPY0 Ta nmosicamMu 3 NPSIMOKYTHHX TPY0

Table 7.14 Design resistance moments of welded joints between RHS brace members and RHS chords

T- ta X-moniOHi By3/H
T and X joints

Po3paxyHKkoBa Hecy4a 3IaTHICTh, BH]I BiIMOBH
Design resistance

MoMeHTH, 110 JIF0Th B IJIOMIIMHI
In-plane moments

6 =90°

MicrieBuii 3riH BepXHBOI 400 HUKHBOI CTIHKH TIOSICY
Chord face failure
$<0,85

f’f. M

.

) A p

M

ip,1,Rd = I(n fyotghl :

[L_FL_FLJ/YMS
2n J1-p 1-B

[MponaBntoBaHHs OIYHOI CTIHKH MOSICY
Chord side wall crushing
0,85<B <10

M ipLRd — 0,5 fyktO hy+5t /vy,
fyk = fyo — st T-nopi6uux By3ais (for T joints);

fyk =0,8 fyo — s X-noxni6rux Bysmnis (for X joints);

Brpara Hecy4uoi 31aTHOCTI CTPIIKHSI PELIITKU
Brace failure
0,85<B <10

Mip,l,Rd = fyl 'Wpi,l —1-b, /b -bht /vy,

MoMeHTH, L0 JIFOTH 13 IUIOLMHI
Out-of-plane moments

MicueBuii 3ruH BepXHbOI 200 HUXKHBOT CTIHKH TOSICY
Chord face failure

0 =90° B<0,85
TNM , (h 1+B [2bb1-1+BJ
op .1 M. ee =K, Foolo | = + [ Iy
\ ip,1,Rd n y0-0 M5
2-1- 1-
o P 4
: ! PoznaBiitoBaHHs1 O1YHOT CTIHKH MOSICY
| I Chord side wall crushing
ﬂ 0,85<B<10
M ipLRd = fyktO by —t-hy +5t /yys
N " fyk = fyo — st T-moxi6uux By3ais (for T joints);
| | op. fyk =0,8 fyo — i X-noxi6rux Bysmis (for X joints);
! : Bukpusnienns nosicy (Tinbku uis T-nogiOHUX BY3IiB)
| Chord distortional failure (T joints only) *)
D Mop,l,Rd =2 fyoto hty + \ bohoty -y +hy /vy
| ,' Brpara Hecyuoi 31aTHOCTI CTPHXKHS PELIITKH
! : Brace failure
M 0,85<p<10
m_\- _,_e‘d op. 2 2
- Mip,l,Rd = fyl'Wpi,l_O’S'l_beff o7 -bit 1yys
IMapamerpu best kn
Parameters berr and kn
10 fyoto Ipu n > 0 (cTHCK)

by ity
ane (but) by, <b,

For n > 0 (compression):
k,=13-1-m,ane k, <10

Ipu n <0 (po3Tsir)
For n <0 (tension):




k, =10

) 1le#t xpuTepili He 3aCTOCOBYIOTH, SKIIO PYHHYBAaHHS IOSCY BiJ BMKPHUBIICHHS YHEMOMK/IHBIIIOETHCS iHITIMU

3acobaMu

“) This criterion does not apply where chord distortional failure is prevented by other means.

Tadauus 7.15 PozpaxynkoBi kpuTepii 115 0cOOIMBUX THIIB 3BAPHUX BY3JIiB CHOJTYyYeHb CTPUKHIB PeLiTKH
3 NPAMOKYTHHUX TPY0 Ta NOSACIB i3 NPSIMOKYTHUX TPYO0
Table 7.15 Design criteria for special types of welded joints between RHS brace members and RHS chords

Tun By3na
Type of joint

Kpurepiit
Design criteria

CrpwxHI MOXKYTb OYTH pO3TATHYTUMH 200
CTUCHYTHUMMU, aJIC 3YCUJLJIA B 000x CTPHIKHAX
TIOBUHHI JiSITH B OJJHOMY HarIpsiMi.

The members may be in either tension or
compression and should act as in the same
direction for both members.

Y '1.%
-‘5: » N,

b

Ni,Ed < Nl,Rd’

ne 3HaueHHs1 Njgq NPUIMAaETbCS TakuM, 10 AOpiBHIOE NjRrg
Juts X-To1i0HOro By3Ja 3a Tabnunero 7.11
where Njgqis the value of ¢for an X joint from Table 7.11.

Crpwxenb | 3aBXIH CTUCHYTHI, a CTPHXKEHB 2
3aBXKI1 PO3TAHYTHM.

Member 1 is always in compression and
member 2 is always in tension.

N

Ny gqSINO, + N,y SiN0, <N, o, SINO,
N, g SINO, < N pySiN6O,,

Je 3HaueHHs1 N1 rg IPUHMAEThCS TAKUM, 110 JOPiBHIOE N1 Rrd
st K-oniGHoro By3ia 3a tabnurero 7.12, 3amiHo049H

b +b,+h +h,

BiHOIIEHHSA BiIHOIIIEHH M
4ab,
b +b,+b,+h +h, +h
6b

0
where Nirg is the value of N1 rq for a K joint from Table 7.12,

b +b,+h +h,

but with replaced by:

0
b +b,+b,+h +h, +h
6b,

Bcei cTpmkHI pemmniTku MaroTh 3aBxaAu Oyt abo
CTHCHEHi, a00 PO3TATHYTI.

All bracing members shall be either compression
or tension.

N, SINO, + Ny, 8in0, <N, ., sin0,,

ne 3HaueHHA Nyrd MPUAMAEThCS TaKUM, IO AOPiBHIOE NyRrd
s X-momibHOro By3ma 3a Tabmmiero 7.11. 3HaueHHs
Ny rgSiNGx TpuiiMaeThcsi TaKUM, IO IOPIBHIOE OIIBIIOMY 3i
3HAYCHb,

N, sin@]| ra|N,, sing,|.
Where Nyrq is the value of Nyrq for an X joint from Table
7.11, and Nyrasindy is the larger of:

|N1de sin 6’1| and |Nzde sin 92|

1,Rd




Crpuxens | 3aBXIU CTUCHYTHUH, a CTPUXKEHD 2
3aBXKIU PO3TATHYTHH.
Member 1 is always in compression and member
2 is always in tension

N4 N 2

N LT

0, -1?\ ™ | A8y
¥ ¥

oy i—p\1..\_ﬂ1

Ni,Ed = Ni,Rd’
ne 3HaueHHS Njrq MpUAMAETBCA TaKuM, IO JOPiBHIOE NiRrd
s K-momiOHOTrOo By3na 3a Tabmnwmiero 7.12 3a yMOBH, IO Y
BY3Ii 13 3a30poM Tiepepi3 1—1 mosicy 3aJ0BONILHSIE YMOBY:
2 2
NO,Ed

Vo e
N

<10
\

pl,0,Rd pl,0,Rd
where Nigrg is the value of Nirq for a K joint from Table 7.12,
provided that, in a gap-type joint, at section 1-1 the chord

satisfies:
2 2

Vo eq
Vv

No g
N

<10

pl,0,Rd pl,0,Rd

Tadoauus 7.16 PozpaxyHkoBi kpuTepii 115 3BapHUX BY3JIiB 3i 3J1aMOM Ta 3 HeNPSIMUMH NOsICAMH
NPH CHOJTYyYEeHHI eJleMeHTiB i3 MPSIMOKYTHHX 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 By3JIH 31 371aMOM
Welded knee joints

[Monepeunuii mepepi3 MOBUHEH BIJHOCHUTHCS 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.

N M
Neg <0,2N ) oy Ta (and) —F-+ —FL_ <,
pl,Rd pl,Rd

Sxmro (if) 6 < 90°

~3-y/by/hy 1

" by /n%® 1+2b,/h,
Sxmo (if) 90° < 6 <180°

Kk =1-+/2-c050/2-1-K,,,

ne Kg, —3HaueHHs K mpu 0 = 90°.

Where K is the value of k for 0 =90°.

t, 215t ra 210 mm (mm)

Neq + M eq <10
NpI,Rd

pl,Rd




Henpsmuii nosic
Cranked-chord

Ni,Ed < Ni,Rd’

7.12

Table 7.12.

ne 3HaueHHs Njrg MpUiiMaeThbess TakuM, 10 JOpiBHIOE NiRrd
s K- abo N-momiOHMX By3IiB i3 HAIyCKOM 3a TaOJIHIICIO

where Nirq is the value of Nirq for a K or N overlap joint from

Tabauy 7.17 3naueHHs] po3paxXyHKOBOI Hecy4oi 31aTHOCTI miacuaeHux 3BapHux T-, Y- ta X-noaidoHux By3JiB
a1 CHOTyYeHHSI CTPUIKHIB PelliTKH 3 NPSIMOKYTHHX 200 KPYIJIUX TPYO Ta eJleMeHTiB nosicy

3 NIPSIMOKYTHHUX TPYO

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

Design resistance [i=1]

PospaxyHkoBa Hecyda 31aTHICTh, BU BiaMoBH [i=1]

Byzomn, nigcuieHuii NOSICHUMH HaKJIaIKaM U JUTs 3a1100IraHHs BiZIMOBI JIMI[bOBOT TIOBEPXHI MOSCY, BTPATI HECY4Ool

3JIATHOCTI CTPIIKHS PEIIITKU a00 BUPUBAHHIO JIMIHOBOI TIOBEPXHI TIOSICY

Reinforced with flange plates to avoid chord face failure, brace failure or punching shear.

Po3zTar

o1

Tension loading B, <0,85
h,
o'P IpZSinH-_'_m’
I, >1,5h, /sin 6,
ta (and) b, > b, — 2t ;
b, )
t flot 2h, /b
N. — yp~p . p +4. l_b_ /b /
I 1 t i,Rd 1_bi/bp -Sin ei ( Singi I p YM
‘ > o
e i b,
Cruck
Compression loading B, < 0,85




hi
hzgn&+Jm-m—q

|, >1,5h,/sin®,
b, > b, -2t

3nauyeHHSA Njrd NPUIMAETBCA TaKuUM, 10 MOPiBHIOE Nigrd IS
T-, X- abo Y-momiOHmx By3miB 3a Tabmuner 7.11,
':i'IpMI‘?IMa}oqI/I kn=1,0 Ta BuKOHYrOUH 3aMiHy {; Ha tp, TUTBKH MK
BiJIMOBI JINIIbOBOI MOBEPXHI IMOSICY, BTPATi HECY4Ol 3IaTHOCTI
CTPIKHS PEIITKH Ta TPH BHPHBaHHI JIMIBOBOI ITOBEPXHI
THosICY.

Take Nigrg as the value of Nirg 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.

Byzom, nigcuienuii 61YyHUMU HaKIaKaMu JUIs 3ar00iraHHst BTpaTi MicleBOl CTIHKOCTI CTIHKH

a0o 3cyBy (3pi3y) nepepisy noscy
Reinforced with side plates to avoid chord side wall buckling or chord side wall shear.

A

rN‘

be

I, >1,5h /sin®,

3uauyeHHsA Njrg NpUIMaAETbCsA TaKuM, 110 MOPiBHIOE Nigrd 11
T-, X- abo Y-noniOHux By3miB 3a Tabimuero 7.11,
samintoroun to Ha (fo+tp), TiMBKH mpu BTpaTi MicueBol
CTIMKOCTI CTIHKH 1 3CyBY (3pi3i) mepepizy mnosicy

Take Nigrg as the value of Nirs for a T, X or Y joint from

Jable 7.11, but with t, replaced by (t,+tp) for chord side wall
buckling failure and chord side wall shear failure only.

o

Taoaun . . . .
a 7.18 Po3paxyHkoBa Hecy4a 31aTHicTh migcuiennx 3sapHux K- ta N-noaionux By3,iB crnosrydeHHs

CTPMIKHIB PEIIiTKH 3 NPSIMOKYTHHX 200 KPYIrJuX TPy0 Ta mosciB i3 NpAMOKYTHUX TPYO
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

Po3paxyHKkoBa Hecy4a 3aTHICTh, BUJ| BIIMOBU
[i=1 a6o 2]
Design resistance [i=1 or 2]

Byzoun, nigcuieHuii NOSICHUMH HaKJIaIKaMU TS 3a1100IraHHs BiZIMOBI JIMIIbOBOT ITOBEPXHI MOSICY, BTPATI HECY4oi
3/1aTHOCTI CTPYOKHSA PEIITKA a00 BUPUBAHHIO JTUIIHOBOI MTOBEPXHI HOSICY
Reinforced with flange plates to avoid chord face failure, brace failure or punching shear.

Ny
: Ip21,5-[ _hl +g+_Lj,
h4(d ) ha(dz) . He ' sino, sino,
2 b, >b, - 2t,
% 0 1, | || t,22t rat, >2t,
L Y ¥ ¥ — 3uaveHHss Njgg MpuiiMaeThest Takum, 10 J0piBHIOE NiRrd
| ) | ty 11 K- ta N-momiGmux Bysnie 3a Tabmumero 7.12,
- - ] 3aMiHOIOYM o, Ha lp, JnWIme TpW BIOMOBI JIHMIHOBOI
| TOBEPXHI TMOsICY, BTPaTi HECYYOi 3JaTHOCTI CTPMOKHA
[ . b, PELIITKY Ta MPY BUPUBAHHI JIMIHOBOI IIOBEPXHI MOACY.
= = 3 ™ Take Nigrg as the value of Niggs 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.




Byzoun, micuieHnii ABOCTOPOHHIMA O1YHIMH HAKIIaTKAMHU
JULsl 3a1100iraHHs 3CYBY (3pi3y) CTIHKH MOSICY
Reinforced with a pair of side plates to avoid chord shear failure.

I, 21,5-[ _h1 +g+_Lj
sin 9, sino,

3naveHHs1 Njrd npuiiMaeTbest TakuM, Mo 1opiBHIOE NiRrd
mis K- ta N-momiOHmx By3miB 3a Tabmumero 7.12,
samintoroun t, Ha (to+tp), nuime mpu BTpaTi MicueBoi
CTIHKOCTI CTIHKHM Ta 3CyBi (3pi3i) mmepepizy noscy.

Take Nigrq as the value of Nirqs for a K or N joint from
Table 7.12, but with t, replaced by (to+tp) for chord shear
failure only.

Byzom, nigcuienuii BiJOKpEMITIOBAIBHOIO TIACTHHOIO MK CTPHKHSAMH PELIITKA
B pa31 HCIOCTAaTHHLOI'O HAITYCKY
Reinforced by a division plate between the brace members because of insufficient overlap.

t, 2 2t ta t, > 2t,
3naueHHsA Nigrd TPUAMAETbCs TakuM, 10 MOPiBHIOE Nigrd
st K- Ta N-miomiOHUX By3IiB 3 HaIycKOM 3a TaOJMIEro
7.12, npuitmaroun A, < 80% , 3aminroroun bj, tj Ta fy; Ha

bp, t, Ta fyp v Bupasax mmst Deov, sKi HaBeneHi B TaGmwuil
7.10
Take Nirg as the value of Nijrq 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 TIIpoctopogi By3aun

(1) VY KOXHI IUIOMIMHI IPOCTOPOBOTO
BY3J1a IOBHUHHI 33JJ0BOJILHATUCS PO3PaXyHKOBI
KpuTepii, HaBeleH1 B 7.5.2, 3 BUKOPUCTaHHSIM
3MEHILEHUX 3HAYeHb PO3PAXYHKOBUX HECYUHUX

3JaTHOCTEH, IO BH3HAYAKOTHCS 3TIAHO 3
7.5.3(2).

(2)  PospaxyHkoBi  3HAu€HHS  HECY4Ol
3IaTHOCTI KOXKHOI IUIOMIMHH IIPOCTOPOBOIO
By3Jla  CIliJl BH3HAYaTH, 3aCTOCOBYIOYHU
BIIMOBIAHUN 3HIDKYBAJIBHUN KOe(illieHT |
(muB. Tabmuuio 7.19) go Hecywoi 3AaTHOCTI
BIJIMOBIIHOTO IJIOCKOTO BY371a, OOYMCICHOT
3TiHO 3 7.5.2 3 BUKOPUCTAHHSAM BiIITOBIIHUX
3yCHIIb Y MOSCI IPOCTOPOBOTO BY3Ja.

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 wusing 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.

Tadmamn . - .
. " 719 3HMKYBaJIBHI KoedillieHTH [1J151 IPOCTOPOBHUX BY3JIiB

Table 7.19 Reduction factors for multiplanar joints

Tun By3na
Type of joint

3HIKYBaTBHAN KOC(IIIEHT L
Reduction factor u




TT-moniOHwMIT By301

.. o< < o
TT joint 60°<p<%0

Crpwxenb | Moxe OyTH pO3TATHYTHM 200 CTHCHEHUM.

Member 1 may be either tension or compression.

N, , 2N
Ny B My l !
RN A -
S A
\\Q ¢ A n=0,9
) g
Py

XX-nonioHuiA BY30I
XX joint

CrpwxHi 1 Ta 2 MOXYTh OyTH pO3TATHYTI a00 CTHCHYTI.
3uaueHHs Nzpd/Nird Big’€eMHe, SKIIO OIWH CTPHKEHD
PO3TSATHYTHH, a IHIIUHA — CTUCHYTHH.

Members 1 and 2 can be either in compression or tension.
Na2,rd / N1rd IS Negative if one member is in tension and one in
compression.

¢N1 JI'N i

n=0,9-(1+0,33N, -, /N, ),

3 ypaxyBaHHIM 3HaKa Nird Ta Nogrd 1€:

‘Nz,Ed‘ < ‘Nl,Ed‘
taking account of the sign of N1 gqs and N2 rqg Where:

‘Nz,Ed‘S‘Nl,Ed‘

»o [ oo - I
Ns l-Wx Ma
Tn, T,
KK-nozi6Huit By30mn o< < 0N°
KK joint 60°< ¢ <30
n=09
x N My F .o .
Ny IV /Mo 3a YMOBH, L0 Yy BY31i i3 3a3opoMm mepepiz 1-1
S i 1) 11_1 Fita? MIOSICY 3aI0BOJILHSIE YMOBY.
W N R ry provided that, in a gap-type joint, at section 1-1
LS RN e the chord satisfies:
Ay gl o b A 2 2
"\_\ kN ;.-“ & '11. kS , & J__-" N V
! _xwx 0,Ed 0,Ed <10
'\/ T T N pl,0,Rd VpI,O,Rd




7.6  3BAPHI BY3JIU CHOJYYEHHSA
CTPU)KHIB PEHIITKH 3 KPYIJIUX
ABO TIIPAMOKYTHHUX TPYB TA

MOsICIB 13 IBOTABPIB
Q) Po3paxyHkoBi  3HadeHHs  HeCcydoi
3MATHOCTI  3BapHHUX BY3IIiB MTOBUHHI

BU3Hayatucs 3a popmynamu tadbauns 7.21 abo
7.22 3a yMOBH, IO T€OMETPUYHI MapaMeTpu
BY3JIIB BiINOBIIAIOTh OOJIACTI 3aCTOCYBaHHA,
BKazaHii B Tabmmmi 7.20.

76  WELDED JOINTS BETWEEN
CHS OR RHS BRACE MEMBERS AND |
OR H SECTION CHORDS

(1) 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.



Tadanua 7.20 O6aacTb 3acTOCYBaHHS 3BAPHHUX BY3JiB CMOJY4YeHHS] CTPHIKHIB PEUITKH 3 KPYIJINX

200 NpIMOKYTHHX TPYyO0 Ta eJIeMEHTIB MOsICy 3 ABOTABPIB

Table 7.20 Range of validity for welded joints between CHS or RHS brace members

and | or H section chord members

[Mapamerpu By3na [l = 1 abo 2, j = CTpKEHb PEIITKH, 110 TePEKPHUBAETHCS |
Joint parameter [1 = 1 or 2, j = overlapped brace ]
Tun By3na
Type of b, /t, Ta (and) h. /t
joint
’ d,/t, ago (or) d; /1, h /b, b, /t, b, /b,
CTHUCK po3TAT
compression tension
Iepepi3 >05
knacy 1 ta
X dw<400 mm | Tlepepis kiacy ane (but) -
Class 1 and 1 Ta: h <20
dw<400 mm. CESS 1and: t_. <35
T a6o (or) Y —1<35 i 1,0 _ -
t b. [lepepis
K i3 3a30pom ' —<35 Kiacy 2
K gap ITepepis b; <35 t; Class 2
N i3 3a30pom dKHaCy 2Ta t. B d, - >0,5
N ga <400 MM. 1 <L
i Class 2 and d; t; azte (but) > 0,75
K i3 mamyckoM | ¢, <400 mm. t_ <50 <20
K overlap i
N i3 HamyckoMm
N overlap

2 Jlns By3JiB, IO BiAMOBiZaOTh 001acTi
3aCTOCYBaHHs, BKazaHid y Tabmumi 7.20,
HEOOXI1THO BpaxoBYyBaTH JUTIe Ti
pPO3paxyHKOBI KpHUTEpii, sIKi TpPUBEICHI Y
BMOBIIHIN TaOnwuIll. Po3paxyHKkoBe 3HaYCHHS
HECy4ol 3JIaTHOCTI By3Ja CIiI NpUAMAaTH
TakKuM, 10 JOPIBHIOE HaWMEHIIOMY 31
3HAYEHb, IO BIAMOBIIAIOTH YCIM MOMXJIHMBUM
KPUTEPISIM.

3 Jlns By3miB, 10 HE BiANOBIAAIOTH
obnacTi 3acToCyBaHHs, BKa3zaHid y TaOmuIl
7.20, ciin BpaxoByBaTH BCl KpUTEPii, HaBeIeH1
B 7.2.2. KpiMm ToOro, cmig BpaxoByBaTu

JIPYropsiiHi MOMEHTH, BUKJIMKAHI
MTOBOPOTHOIO KOPCTKICTIO BY3JIIB.
(4) YV By3max CHONYYCHHS CTPUXKHIB

PEUIITKH, M0 MATAI0THCS il JTUIIE OCbOBUX
CHJI, PO3PAaxXyHKOBE 3HAYEHHS BHYTPILIIHHOT
ocboBOi cuiiu Njgd He TOBUHHE MEPEBUIIYBATH
3HAYEHHS PO3PaXyHKOBOi HECy4yoi 37aTHOCTI
3papHOro By3aa Nird, 110 BH3HAYa€TbCA 3a
tabnuuero 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.



(5) By3m CIIOJTy4CHHS CTPIIKHIB
PENIITKH, IO MiJIAaI0ThCS CIUTBHIN i1 0ChOBOT

(5) Brace member connections subject to
combined bending and axial force should

CHJIM Ta 3THHAJIBHOTO MOMEHTY, IOBHHHI satisfy:
3a7I0BOJIBHATH YMOBY
N. M. .
,Ed Ji,Ed
=L PR <10,
Ni,Rd Mip,i,Rd

ne Mipird — po3paxyHKOBa Hecyda 3/1aTHICTh
Ha 3TWH Y TUIONIWHI BY3J]1a;

Mip,ied — PO3paxyHKOBHUI BHYTPIIIHIN
3rUHAJLHUI MOMEHT Y IIONIMHI By3JIa.
6) Sk PO3paxyHKOBE 3HAYCHHS

BHYTpIIHROTO MOMEHTY Migd Moxke OyTu
NpUUAHATE 3HAYCHHS MOMEHTY B  TOYII
MIEPETUHY OC1 CTPUXKHS PEUIITKH 3 JIMIIBOBOIO
MIOBEPXHEIO TOACY.

@) Po3paxyHkoBe  3HA4YeHHS  HECy4oi
31aTHOCT1 Ha 3TUH Y IUtouuHi By3na Mip1rd
CJIi BU3HAYATH 3a Tadauiero 7.22.

(8) Skmo mosc miAKpiMIeHWH Yy By3mi
pebpaMu KOPCTKOCTI (IUB. PUCYHOK 7.7), TO
pO3paxyHKOBa Hecy4Ya 3JaTHICTh CTPHKHIB
pemnitkun Nird y By3max tuniB T, X, Y, a
tako)k K 1 N 13 3a3opom (Ttabmunsa 7.22)
BH3HAYAETHCS 32 (POPMYIIOI0:

where: Mip,ird is the design in-plane moment
resistance;

Mip,ied IS the design in-plane internal moment.

(6)  The design internal moment Mjeq 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 Nirq for T-, X-, Y-, K-gap and N-
gap joints (Table 7.22) is determined as
follows:

Nirs = 2fyiti g +beff,s/VM5'

ne by =t, +2r+7t f  /f

yi»

ane (but) b <b, +h, —2t;;

by s =t +2a+7t f o/, ane (but) by o <b, +h; -2t
Dyt +bee s <by +h; —2t,
(TyrTa — TOBIIMHA 3BapHOrO IIBa, IO where: a is stiffener weld throat thickness, 2a

MPUKPIIIII0E pedpo >KOPCTKOCTI A0 TMOSCY.
[Ipr 0HOCTOPOHHIX KYTOBHMX 3BapHHX IIBaxX
3aMiCTh 2@ CJIij MpUuiMarH a,

S — TI03HaYae€ HAJIGKHICTB J0 pedpa
YKOPCTKOCTI.
(9)  ToumHa pebep KOPCTKOCTI Mae OyTH

HC MCHIIIC TOBIIMHNU CTIHKH ABOTaBpa.

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.



Tadanusa 7.21 Po3paxyHkoBa Hecy4a 3JaTHICTH 3BAPHUX BY3JIiB CHOJTYYeHHSI CTPHIKHIB PeliTKH
3 NPAMOKYTHHX 200 KpyIJIux Tpy0 Ta noscis 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 Hecyda 37aTHICTh, BHA BiaMoBH [i = 1 abo 2,
J = CTpWIKEHB PELIiTKH, 10 MePEKPUBAETHCA |
Design resistance [i = 1 or 2, j = overlapped brace ]

T, Y ta (and) X

TekydicTb CTIHKH Mosicy

Chord web yielding

LS e
4

/":1
—/ ]Em

f o0

N yorw™w

1LRd — Slnel M5

Brpara Hecy4oi 31aTHOCTI CTPUIKHS PELIITKH
Brace failure

=2f yaty Pese IYws

le

K ta N i3 3a30pom [i = 1 a6o 2]

Brpara criiikocTi cTiHKH Brpara Hecywoi 3qaTHOCTI

Kand N gap joints [i = 1 or 2] nosicy CTPIDKHS PELIITKH He
Chord web stability PO3IIISIAETHCS, AKIIO:
f th Brace failure need not be
yotw™w e
ird=———— ! Yus checked if:
' sin g,
i . g/t, <20-28B,
N —— BTpé(l;a ::(c;};qm 31aTHOCTI B<1-0,03y,
3 Ty p peIiTKI
‘ﬁ% I fv‘@ _ Brace failure ne (where)y = b, / 2t,
n:‘ Y\ %-“‘J;m M oy Ta JUIsl CTPHIKHIB i3 KPYrimx
2 .
oA T et for CHS:
N, e and for :
. — & 0,75<d,/d, <1,33
= 1y q.. ty |hy =2 fyltl peff /YMS : 2 :
oy a0o J71s1 CTPIDKHIB i3
B IPAMOKYTHHX TPYO:

or for RHS:
0,75<b,/b,<1,33

3cyB mosicy
Chord shear

f oA
N. :L/y
hRd \/§Sin9i M

2[%_ﬂ.fyo+afyo. hov. /v;lRJ/yMS

K Ta N i3 marmyckom” [i=1 a6o 2]
K and N overlap joints™ [i=1 a6o 2]

Brpara Hecydoi 3maTHOCTI
CTPIDKHS PEIITKH
Brace failure

25% <\, <50%

CTprkHI pemniTku | Ta ] MOXyTh OyTH CTHCHEHi
a00 pO3TATHEHI

Members i and j may be in either tension or
compression.

t
i} - '_ L hJ
& . L 4
= &
% N %"j o
b N g b
1% 5 . e . |
A e
LN sl
= - !T A
Pl b, ih
Iy wpr - W L]
¥ [————— . |
i bg

Nigs = fyiti * Pest +be0v +h =2t A, 150/ vy
Brpara Hecydoi 3maTHOCTI
CTPWIKHSI PENTITKA 50% <A <80%
Brace failure
d = fyiti “Pesr T+ be,ov +h =2t /vys
Brpara Hecyqoi 3maTHOCTI
CTPHIKHS PENTITKH A >80%
Brace failure

d = fyiti ‘b, + be,ov +2h =4t [y,




A=A-2-a-bt, +t,+2r-t,

JJ1st CTPYOKHIB 13 IPSIMOKYTHHX TPYO:

For RHS brace:
1
1+49%/3t2

JUJ1st CTPYOKHIB 13 KPYTIIHX TPYO

For CHS brace:
a=0.

Py = f,+2r+7t f /1,
ane (but) p, <b +h -2t

mg T-, Y- ta X-nomiOHuX
BY3IiB, a Takox st K- ta N-
mofiOHUX BY3IIB 13 3a30poM
Ta:

h

for T, Y, X joints and K and b =——+5.t +r,
N gap joints and: " sing, '
P <b +h -2t ane (but)

s K— ta N-niomiOHUX By3IIiB bW < 2'[i +10~t1 +r
13 HaITyCKOM.

for Kand N overlap joints.

o0 = 10 fab ‘b,
b, /t, f.t,
ane (but) b, ,, <b

JUsist CTPYOKHIB PEIIITKY 3 KPYIIIMX TpyO 3HAUCHHsI HeCy4ol 3/]aTHOCTI, BKa3aHi BUIlle, TOMHOXYIOTh Ha /4, b1 Ta h;
3aMiHIoTh Ha di, a b, Ta hy 3amidroroTs Ha da.
For circular braces, multiply the above resistances by n/4, replace by and h; by d; and replace b, and h, by d- .

“) Cnia nepeBipATH JHIe TIepeKPUBAKOUHil CTPUAKEHD PENIITKH i. EQEKTHBHICTb TIEPEKPUTOrO CTPHIKHS PEIIITKH j
(TOOTO BiZHOLIEHHS PO3PaXyHKOBOI HECydol 3JaTHOCTI By3Ja JO PO3PaXxyHKOBOI HECY4Oi 3JaTHOCTI CTPHIKHS
PELITKY B TUIACTUYHIN cTajil) ciij MpuiMaTh TaKoro, IO BIANOBiAae epeKTHBHOCTI MEPEKPHBAIOYOr0 CTPHIKHS
PELITKH.
) 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.

Taouaun . . . .
a 7.22 Po3paxyHKoOBa Hecy4a 3/IaTHiCTh HA 3rMH 3BAPHHUX BY3JIiB CIOJY4YEeHHSI CTPHKHIB PEeliTKH

3 NPAMOKYTHHMX TPYO Ta nosciB i3 1BOTaBpiB

Table 7.22
members

and | or H section chords

Design moment resistances of welded joints between rectangular hollow section brace

Tun By3na
Type of joint

Po3paxyHkoBa Hecy4a 371aTHICTb, BU BIIMOBU
[i =1 a6o 2, j = cTpmwKeHb PENITKH, 110 EPEKPHBAETHCS |
Design resistance [i = 1 or 2, j = overlapped brace]

[TMMHHICTH CTIHKH MOSICY

T ta (and) Y -
Ta (and) Chord web yielding
! M L M ipLRd = 0,5 fyOtwbwhl IYus
ipa 1
——— E' el Btpata Hecydoi 37aTHOCTI CTPIDKHS PEIIiTKH
| | ] Brace failure
______ ¥ — W
b
<>

M ipLRd — fyltlbeff h =t Tyys

IMapamerpu besr Ta by
Parameters be and by

by =t, +2r+7t, fyO/ fyi,

ane (but) P <b, +h, —2t,

LN

" sing,

+5-t, +r,

ane (but) b, <2t, +10-t; +7r
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) BD .

EdexTuBHuit nepumerp cTprkHs 6e3 (1iBopyd)

i3 (mpaBopy4) peOpamu 5KOPCTKOCTI

Bracing effective perimeter, without (left) and with
(right) stiffeners

Pucynok 7.7 Pedpa :xopcTKocTi B mosicax i3 1BoTaBpiB

Figure 7.7 Stiffeners for I-section chords

7.7  3BAPHI BY3JIU CHOJYYEHHA
CTPU)XXHIB PEHIITKH 3 KPYIJIUX
ABO TIIPAMOKYTHHUX TPYBb TA
EJIEMEHTIB IIOSCY 31 LIBEJIEPA

(1)  Po3paxyHKOBi 3Ha4YEeHHS HECY4Oi 3/1aT-
HOCT1 3BapHUX BY3JIB CIOJYYEHHS CTPHKHIB
PEUIITKH 13 3aMKHYTUX NMPOQLUIIB Ta €JIEMEHTIB
MOsICy 31 IIBeJiepa MOXKYTh OyTH BU3HAYEH1 3a
tabnuuero 7.24 3a yMOBH, LI0 T€OMETPHYHI
mapamMeTpy BY3JIB BIANOBIZalOTH 00JacTi
3aCTOCYBaHHs, BKa3aHii y Tabnuii 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.

Taouaun . . .
7.23 O6aacTh 3aCTOCYBaHHS 3BAPHUX BY3JIiB CIIOTyY€eHHS] CTPUIKHIB PELIITKH 3 KPYIJIHX

a00 NpSIMOKYTHHX TPYy0 Ta mosicy 3i mBesepiB
Table 7.23 Range of validity for welded joints between CHS or RHS brace members and channel

section chord

Iapamerpu Bysna [i=1ab6o 2Zj = CTPHKEHb PCLIITKH, L0 IEPEKPHBAETHCA |
Joint parameter i = 1 or 2, j = overlapped brace ]
Tun Bysna b; /1; a (and) h; /1, I3 3a30poM ab0 HAITYCKOM:
Type of joint b, /b, ado (or)d, /t, hi /b | by It Gap or overlap:
CTHCK po3TAT b, /b i
compression | tension
K ‘3K333a‘;p°M >0,4 Ta (and) Kﬁi‘;effa. 0,5-1-B <g/b <15-1-f
N i3 3a30pom bg=400 v Class 1and: | I <35 Iepe K
N gap (mm) h t p ta(and) g =t +1,
—1<35 ' >05 | PB
ti H < 35 aJIc ke
K i3 Hamyckom b. t (but) | & 2
Koverlap | 20%5ma(@nd) | =<35 | <0 | Class 25% < %, <100%
. bo<400 Mm t d. - 2
N i3 HamyckoM (mm) i Ji<iQ b, /b, >75%
N overlap d, <50 t, j
t
B =b /b
by =b, —2-t,+r,,
U 11s ymosa 3actocoByetnest Tisbku ipu B < 0,85.




‘ Y This condition only apply when 3 <0, 85.

(2) Cnim BpaxoByBaTd JApYropsHi
MOMCHTH, BUKJIMKAHI  3TWHAJIBHOIO
KOPCTKICTIO BY3IIIB.

3 Vv BYy3JIax i3 3a30pOM
pO3paxyHKOBY HeCydy 3[aTHICTb 3a
OCBOBOIO CHJIOIO TOINEPEYHOrO Hepepisy
noscy Ny  cCloig  BuU3HAYaTH 3

BpaxyBaHHSIM nepenadi HOSICOM
MOTIEPEYHOi CHJIM HAa CTPHXKHI PEIiTKH,
ane 0e3 BpaxyBaHHA JIpYropsIHUX
3TUHAJIIBHUX MOMEHTIB, IO BHHHUKAIOTh
nipu 1pomy. [lepeBipKy ciin 31HCHIOBATH
BignoBiaHo 10 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 rg 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 Hecy4Ya 3MaTHICTh 3BAPHHUX BY3JIiB CIIOJIyYeHHsI CTPHKHIB PelIiTKH

3 NPAMOKYTHHUX 200 KPYIJIUX TPy Ta nmosiciB 3i mBesepiB
Table 7.24 Design resistance of welded joints between RHS or CHS brace members

and channel section chords

Po3paxyHKOBa Hecyda 31aTHICTh, BHJ BimMoBH [i = 1 aGo
Tun By3na 2,
Type of joint j = CTpMIKEHB PEIIiTKH, 110 MePEKPUBAETHCA |
Design resistance [i = 1 or 2, j = overlapped brace]
K Ta N i3 3a30pom Btpara Hecy4oi 34aTHOCTI CTPHXKHS PELiTKH
K and N gap joints Brace failure
Nirg = fyiti b+ by +2h =4t [y
ho . o h
o e 1 . .
3cyB (3pi3) mepepizy mosicy
5 @ N, b
bi Yy \N Pl Chord failure
i
g r\‘w \ l/,':;) ﬁ t N _ fyOAI /,Y
0 iRd = T3 .~
BT T W Sa— o " JBsing, M°
1. Iy ¥ >
Lbo NO,Rd = [A) -A- fyO +A fyo '\ll_VEd /VpI,Rd :|/YME
. * Brpata Hecy4oi 30aTHOCTI CTPHKHSA
K Ta N i3 mamyckom : o 0
K and N overlap joints DI 25% < A, < 50%
Brace failure
Nigg = fyiti by + be,ov +2h =4t A, /507y
h . 1. * h Brpara Hecy4oi 31aTHOCTI CTPHKHS
« t ' @ + pemiTku 50% < 1, <80%
' Brace failure
& M b1 3
1
By '3.”. /: * Nirg = fyiti by + be,ov +2h =4t [y,
A o ﬂ Brpara Hecy4qoi 31aTHOCTI CTPHKHS
4 ty peuriTku Aoy =80%
______ T ¥ P Brace failure
0
T g
L bg Nirg = fyiti b+ be,ov +2h =4t Ty




A = A —1-a-bgt,
b, =b, —2-t, +T,

J1st CTPYOKHIB PEIITKY 13 IPSIMOKYTHUX TPYO

For RHS:
f ot
_ 1 _ b, = *10 2% ., ane (but) b <b,
1+49°/3t2 by It Tt
JUJ1st CTPYOKHIB PELITKH 13 KPYTrJNX TpyO b = 10 ) fyjtj b, ane (but) b, <b.
For CHS e,ov b /t f t. i’ e,ov —
Pt yiti
a=0
f0A
VpI,Rd = L/

\/§ Ywms

Vgg = N, g4 8in elmax

JI71sl CTPHIKHIB PENITKY 3 KPYIITHX TPYO 3HAYEHHS HECYdJoi 37aTHOCTI, BKa3aHi BHUIIE, TIOMHOXKYIOTh Ha /4, b1 Ta hy
BamiHio0Th Ha d1, a b, Ta hy 3aminroroTE Ha da.
For circular braces, multiply the above resistances by n/4, replace by and h; by d; and replace b, and h, by d- .

*) Cutiji TiepeBipsITH JTHIIE MEPEKPUBAIOYMI CTPHKEHB PEINTKA i. EQEeKTHBHICTh MEPEeKPUTOr0 CTPHIKHS PEIIITKH |
(TOOTO BIZHOLICHHSI PO3PaXyHKOBOI HECY4Oi 3/aTHOCTI BYy3la IO PO3PaxyHKOBOI HECY4Ol 3JIaTHOCTI CTPHIKHSA
[PELITKA B TUIACTUYHIM cTajii) ciij mpuiiMaTH Takoro, IO BiANOBiga€ e(EKTUBHOCTI MEPEKPUBAIOYOrO CTPHIKHS
[PELIITKH.

) 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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