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1 PO3POBJIEHO: ToBapucTBO 3 0OMEXEHOIO BIAMOBIIATBHICTIO «YKPATHCHKUH IHCTUTYT CTaJIEBUX
KOHCTpYKIii iMeHi B.M. IllumanoBCHKOTOY

INEPEKJIAJI I HAYKOBO-TEXHIYHE PEJJAT'YBAHHS: B. Apriomenko, A. I'pom k.T.H.,
(nayxoBwii kepiBHuK), O. KopayH, 51. JleBuenko, I'. Jlenna, 1. JIumap, K. [1aBnoBa,

O. llymaHOBCHKMM, JI.T.H.

2 TIPUMHATO TA HAJIAHO UYMHHOCTI: : maka3 MiHicTepcTBa perioHanbHOTO PO3BHTKY,
OyIIBHHUIITBA Ta KHUTIOBO-KOMYHAJIHHOTO TOCTIOAAPCTBA YKpaiHU Bif « » 20
Ne

3 Hamionanenwuii ctanaapt Bianosigae EN 1993-1-9:2005 Eurocode 3: Design of steel structures —
Part 1-9: Fatigue (€Bpoxon 3. [IpoekTyBaHHs cTaqeBUX KOHCTPYKIiii. Yactuna 1-9. BurpuBaiicts) 3
TexHigHOI0 nonpaskoro EN 1993-1-9:2005/AC:20009.

Crynisb BianoBigHocTi — ineHTuunuid (IDT)

[Tepexnaz 3 aHTTIHCHKOT (en)

4 YBEJIEHO BIIEPIIE

IIpaBo BaacHoOCTI Ha 1eli JTOKYMEHT HAJIESKUTH JIep:KaBi.
Leii TOKyMeHT He MOsKe OyTH MOBHICTIO YH YaCTKOBO BiATBOpeHMii, TUPAKOBAHMIT
i po3noBclomKeHnii sik odiniiine BuraHusa 6e3 103BOIY
MiHicTepcTBa perioHaJIbLHOr0 PO3BUTKY, OyAiBHHITBA TA :KUTJI0BO-KOMYHAJBHOI0 IOCMOAAPCTBA Y KpaiHU

Minperion Ykpainu, 201X
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HAIIOHAJILHUM BCTYII

Lei#t cranmapt € totoxkuuit mepekiaan EN 1993-1-9:2005 Eurocode 3: Design of steel
structures — Part 1-9: Fatigue (€Bpokon 3. IIpoekryBaHHs craneBux KOHCTpykuii. Yactuna 1-9.
Butpusaiicts) 3 TexHiuHO nonpaskoro EN 1993-1-9:2005/AC:20009.

EN 1993-1-9:2005 minrorosneno Texuiuaum komiretom CEN/TC 250, cekperapiaTom
skoro kepye BSI.

J1o HaIIOHATFHOTO CTAHIAPTY JOJYYEHO aHTJIOMOBHHUH TEKCT.

Ha Tepurtopii VYkpaiHu sSK HaliOHaJbHHWIA  CTaHAAPT J€ JliBa  KOJIOHKA  TEKCTY
JCTY-H b EN 1993-1-9:2005 «E€Bpoxox 3. [IpoekryBaHHs cTaneBuX KOHCTpyKuid. Yactuna 1-9.
Butpusaiicts (EN 1993-1-9:2005, IDT», BukiajzeHa yKpaiHCbKOI MOBOIO.

Bigmosinno mo JABH A.1.1-1-2009 «Cucrema cranmapTuzaimii Ta HOpPMYBaHHS B
OyaiBHUITBI. OCHOBHI MOJIOKEHHS» L€l CTaHIapT BIAHOCUTHCS 10 Komiuiekcy B.1.2 «Cucrema
HaJIHHOCTI Ta 6e31eKu B OYAIBHUIITBI».

CranmapT MICTUTh BUMOTH, SIK1 BIIMOBIIaI0Th YUHHOMY 3aKOHO/IaBCTRY.

HaykoBo-TexHiuHa oprasizaiis, BIANOBiJaJibHa 3a L€l cTaHAapT, — TOBapUCTBO 3
00OMeXeHO0 BIJIMOB1IATBHICTIO «YKpaiHchbKuit IHCTUTYT CTaJIeBUX KOHCTPYKII1H
iM. B.M. [llumanoBCEKOTOY.

Jlo cTanmapTy BHECEHO TaKi peIaKI[iitHI 3MI1HH:

- CJIOBA €W MDKHAPOJIHUMA CTaHAAPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpHI efleMeHTH cTanaapTy: «O0xinaguuky», «llepenmoBy», «HamionansHui BCTy»,
«BusnauenHs mnoHATe» Ta «biOmiorpadiuni gaH» 0GOPMIIEHO 3TiAHO 3 BHMOTAMH
HalllOHAJIbHOT CTaHAapTH3alli YKpaiHu;

- 3 «llepenmoBu 10 1993-1-9» y el «HAIIOHATLHUA BCTYI» B3STE TE, IO OE3MOCEPEAHBO
CTOCY€EThCS LIbOTO CTaHIAPTY;

- HaIllOHAJTLHUN JOBIIKOBUM JTOJIaTOK HABEACHO SIK HACTAHOBY 1T KOPUCTYBAYiB.

[Tepenik HamionansHux ctanAaptiB Ykpainu (ACTY), inearnaanx MC, mocuianHs Ha sIKi €
B EN 1993-1-9:2005, naBeaeno B nogatky HA.

Komii MC, HenpuiHSITHX SK HalllOHaJIbHI CTaHOApPTH, Ha SKIi € TIOCWIaHHS B
EN 1993-1-9:2005, moxna otpumatd B [osioBHOMY ¢doHai HOpMaTtuBHUX JoKyMeHTIiB JII1
«YxpHIHII».

Texniuna mompaBka EN 1993-1-9:2005/AC:2009 no EN 1993-1-9:2005 nomana B KiHIIl
JCTVY-H b EN 1993-1-9:20XX.
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Beryn

OcHoBH mporpamu €BpPOKOIIB

Craryc Ta raixy3b 3acToCyBaHHSI €BPOKO/IIB
HarionanesHi cTaHgapTy, Mo
BIIPOBA/IKYIOTh €BPOKOU

3B’3KH MK €BpPOKOIaMU Ta TapPMOHI30-
BaHUMH TeXHIYHUMU crienndikanismu (ENs
and ETAs) ans Bupo6iB

Hamionansuuii Jlonarok no EN 1993-1-9
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1.1  Tamy3b 3acTocyBaHHSA

1.2  HopmaTHBHI OCHIIaHHS

1.3  Tepwminu i BU3HAUCHHS

1.3.1 3arasbHi HOJIOKECHHS

1.3.2 TlapameTrpu BTOMHOTO
HaBaHTAXCHHS

1.3.3 Broma
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HATIPY/KeHHS

6.1  3aranbHi NOJOXEHHS

6.2  Po3paxyHkoBe 3HAYCHHS
HOMIHAJIBHOTO JTianma30Hy HanpyKeHHS
LUKy

6.3  Po3paxyHkoBe 3HAYCHHS 3MIHHOTO
HOMIHAJILHOTO J1ana3oHy HaIllpyXEeHHs
LUKy

6.4  Po3paxyHKOBi 3Ha4YCHHs Jiama3oHy
HaMpY)KeHHsI LIUKITY JUIsSl 3BAPHUX 3'€IHAHD
npoduUTIB 3 MOPOKHUHAMH
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8 Po3paxyHok BTOMU

HonaTtok A (000B’si3k0BHiIi1) BuzHaueHHs
napamMeTpiB BTOMHOI0O HABAHTAKCHHH i
(popMu KoHTpOITIO
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A.2 Icropis HABaHTaXXEHHS B €JIEMEHTI

A.3 IlinpaxyHOK IMKIIIB
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Beryn
Leit €pomneiicekuii  Cranmapr EN 1993,
€Bpokon 3.  IIpoekTyBaHHsS  CTaJieBUX
KOHCTPYKIid,  migrotoBieHudt  TexHIYHUM
KOMITETOM CEN/TC250 "byniBenbHi
€Bpokoan", cekperapiat sikoro marpumye BSI.
CEN/TC250 BiMOBiTaIbHUH 3a BCi

KoHncTpykTuBHI €BpoKoau.

Hpomy €BpomneiickkoMy cTaHmapty Oyje
HA/IaHUH CTaTyC HAIIOHAJIBLHOTO 3 IyOIiKaIli€ro
IZIGHTUYHOTO TEKCTy, ab0 CXBaJICHHSM, JO
mucronama 2005 poky, 1 anbpTepHATHUBHI
Hal[lOHAJIbHI ~ CTaHJAapTH  TOBUHHI  OyTH
BinmMiHeH1 10 6epes3ns 2010 poky.

Le#t €Bpoxon 3amintoe ENV 1993-1-9.

VY BIAMOBIAHOCTI 3 BHYTPIIIHIMU TTOCTAHOBAMH
CEN/CENELEC mHarmionanpHi  opranu  3i
CTaHJapTU3aIlli HACTYIMHUX KpaiH 3000B’s3aHi
NpuiHATH 1ed C€BpONENChKHIl  CTaHIApT:
Asctpisa, benwris, Benmuka bpurtanis, ['peris,
Hanis, Ipnmanmis, Icmanmis, Icmanmis, Itamis,
JIrokcemOypr, MamnsbTa, Hinepnanmm,
Himeuuuna, Hopgeris, [loptyranis, ®iansamis,
Opanris, Yecbka Pecmybmika, IIBeiimapis,
[IBerris.

VI

Foreword

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technical Committee CEN/TC250 «Structural
Eurocodesy, the Secretariat of which is held by
BSI. CEN/TC250 is responsible for all
Structural Eurocodes.

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 latest by March 2010.

This Eurocode supersedes ENV 1993-1-9.

According to the CEN-CENELEC Internal
Regulations, the National Standard
Organizations 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, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland and
United Kingdom.
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HAIIIOHAJIbHUM CTAHJIAPT YKPAIHI

€BPOKO/I 3. MIPOEKTYBAHHA CTAJJEBUX KOHCTPYKIIIA
YACTHHA 1-9. BUTPUBAJIICTDH

EBPOKO/I 3. IPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIUI
YACTbD 1-9. BRIHOCJIMBOCTD

EUROCODE 3: DESIGN OF STEEL STRUCTURES
PART 1-9: FATIGUE

OcHoBn
nporpamu €Bpokois

Y 1975 poui Kowmicis  €Bponeicbkoi
CriibHOTH BHUpIIIMIIA PO3NOYATH Iporpamy Jii
y ramxy3i OyAiBHUIITBA Ha MiACTaBl CTarTi 95
Horosopy. Metoro mporpamu Oyn0 yCyHEHHS
TeXHIYHUX  TEPemKoa g  TOPriBial  Ta
Y3TOJKEHHS TEXHIYHUX YMOB.

VY pamkax 1iei nporpamu aiii Komicis B3sia Ha
cebe  IHILIATHBY  BCTAHOBUTU  CHUCTEMY
Y3rOoJDKEHUX  TEXHIYHHUX  [paBuUil JUTSE
MPOEKTYyBaHHs OymiBeNb 1 CHOOPYyd, SKi Ha
TIePIIii cTaaii Majld CIyryBaTH albTEPHATHBOIO
YHUHHUM HAI[IOHAJILHUM MpaBUJIaM
JIep>KaBWIEHIB, a 3pPEIITOI0 MaJld 3aMIHUTH iX.

Yoponosx m’arHaausata pokiB  Kowicis 3a
nornomororo PoGoyoro komirery, 10 CKIamy
SIKOTO BXOJIMJIM TMPEACTAaBHUKH JIepP>KaB-UJICHIB,
Bela po3poOKy mporpamu €BpPOKOMIB, SKa
Mpu3Bena 0 MyOiikaiii KOMIUIEKTY TEpIIoro
MOKOJIHHS €BpOINEeHCchbKUX KoaiB y 80-X poKax.

VY 1989 pomi Kowmicis ta pepxaBu-unenu EU
(EBpomneiicbkoi  CminbHotn) Ta  EFTA
(Epomeiicpkoi acowianii BUTbHOT TOPriBii) Ha
OCHOBI yrom/ll mibk Kowmiciero 1a CEN
(€BpornelcbkiM KOMITETOM 13 CTaHAapTH3allii)
BHPIIITUIH nepeaaTu MiATOTOBKY Ta
nyomikamito €spokonie CEN 3a momomororo
cepii ManpariB, mo Hajgano 6 €Bpokogam y
MaiOyTHROMY CTaTyCy

YuaHUA Big

Background
of the Eurocode programme

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

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

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

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement! between the Commis-
sion and CEN, to transfer the preparation
and the publication of the Eurocodes to CEN
through a series of Mandates, in order to
provide them with a future status of European
Standard (EN). This links de facto the

'Yroma wmix Kowmiciero €ppomeiicbkux  CroinpHOT i
€pporneiicekiuM  komiteroM cranaaptuszanii  (CEN) mromo
pobotu Hax €BPOKOIAMU TSl MPOSKTYBaHHs OyiBeNb 1 Copy/
(CONSTRUCT 89/019).

1Agreement between the Commission of the European
Communities and the European Committee for Standardisation
(CEN) concerning the work on EUROCODES for the design of
building and civil engineering works (BC/CEN/03/89).



np. ICTY-H B EN 1993-1-9:201X

E€pornericbkoro Crannapty (EN). Lle nos’s3ye
€Bpokoau 3 monoxeHHsAMH JlupektuB Pamgm i
pimens  Kowmicii  momo  €Bpomneichkux
CTaH/IapTiB (TobTO HupextuBu Panu
89/106/EEC miomo OyniBenbHHX BHPOOIB —
CPD - Tta J[lupextuB Pamm 93/37/EEC,
92/50/EEC  ta  89/440/EEC  BigHOCHO
CYCHUIBHUX POOIT Ta MOCIYT 1 €KBiBAJICHTHUX
mupektuB  EFTA, 3amouarkoBaHux, 1100
JOTIOMOTTH 3aCHYBaHHIO BHYTPIIITHHOTO

PHUHKY).
CrpykrypHa mnporpamMa E€BpOKOJIB BKIIOYAE

CTaHJApTH, SIKI B OCHOBHOMY CKJIQJalOThCA 3
JIEKUTBKOX YaCTHH:

EN 1990 €Bpokoa. OcHOBM NpOEKTyBaHHS
KOHCTPYKIIH
EN 1991 €Bpoxona 1. [Iii Ha KOHCTpYKILIii

EN 1992 €Bpokon 2.
3a11300€TOHHUX KOHCTPYKIIIH

[IpoexTyBaHHA

EN 1993 €Bpoxon 3. [IpoekTyBaHHS CTaleBUX
KOHCTPYKIIIH

EN 1994 €Bpokon 4. [IpoexTyBaHHA
cTane3ani300eTOHHMX KOHCTPYKITii

EN 1995 €BpoKo 5.
JIEPEB STHUX KOHCTPYKIIIH

[IpoekTyBaHHs

EN 1996 €Bpokon 6. [IpoekTyBaHHS Kam’ sTHUX
KOHCTPYKITIH

EN 1997 €BpoKoJ 7. I'eoTexHiuHe
MIPOEKTYBaHHS

EN 1998 €BpoKkoJ 8. [IpoekTyBaHHs
CEHCMOCTIMKUX KOHCTPYKITIH

EN 1999 €BpoKo 0. [IpoexTyBaHHs
AITFOMIH1€EBUX KOHCTPYKITIN

Crangaptu €BpOKOIiB BHU3HAIOTh
BIIMOBIAATBHICT ~ PETYASTOPHUX  OPraHiB

I[ep)KaB-‘IJ'IeHiB Ta 3aXUIIAITh iX IIpaBO Ha
INPpU3HAYCHHA  BCJIWYMH, Ikl 1oB’s3aHl 3

peryatoBaHHIM [MUTaHb 0e3mneKu Ha
HaI[lOHAJILHOMY  pIiBHI ~ TaM, Ji¢  BOHHU
BIJIPI3HSIOTHCA.

Craryc Ta rajy3b 3acCTOCYBaHHS
€Bpoxonis

HepxaBu-unenu EU ta EFTA Bu3HaioTh, 110
€BpOKOIU AiIOTH SK €TANIOHHI JOKYMEHTH IS
TaKUX I(UIEH:

— SIK 3aci0 J1I0BEeIEHHS BIAMOBIAHOCTI Oy/iBeIb 1
CropyZl OCHOBHUM BuMoram JlupexktuBu Paan

2

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 comprises
the following standards generally consisting of
a number of Parts:

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

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

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

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



89/106/EEC, 30kxpema ocHoBHiii BiuMO31 N°1 —
MexaHiuHa CTIKICTP Ta CTAOUIBHICTH 1
ocHOBHIN BuUM031 Ne 2 — [ToxkexxHa Oe3meka;

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

— SK OCHOBa JUIS CKJIQJaHHS Y3TOJDKEHHUX
TeXHIYHUX cnenudikamii ans  OyaiBeIbHUX
Bupo0OiB (ENs ta ETAS)

€BpOKO/M, OCKUIBKM BOHU 0e€310CcepeaHbo
BIIHOCATBCSI 10 OYIIBENBHUX CHOPYA, MArOTh
MPSIMUMA 3B 30K 3 TAYMAauyHUMH JTOKYMEHTaMU
po3ainy 12 CPD, He3Bakarouu Ta Te, IO BOHH
MalTh PI3HY NOPHUPOAY 3 TapPMOHI30BAaHUMU
cTaHmapTaMu Ha Bupobm®. TakuM YHHOM,
TEXHIYHI  aCIeKTH, SKI  BHIUIMBAIOTH 3
€BpoKOIIB I OYy/IBENb 1 CIIOPY/, TOBUHHI B
MOBHIM Mipi OyTH PO3INISIHYTUMH TEeXHIYHUMU
komitetamu CEN Ta/um poGounmmu rpynamu
EOTA, saki po3poOisifoTh cTaHAapTd Ha
OyaiBeNbHI BUPOOW, 3 TO3UIH JOCATHEHHS
MOBHOI CYMICHOCT1 TE€XHIYHHMX crierudikaIiii 3
€BpOKOIAMH.

Cranmapti  €BpOKOJIB HAJAIOTh 3arajibHi
MpaBWJIa TPOCKTYBAHHS JUIA  MPAKTHYHOTO
BHUKOPUCTAHHS BCIX KOHCTPYKIIH Ta ix
KOMIIOHEHTIB, K  TPaJMIIIfHOTO, TaK 1
IHHOBAIIIMHOTO XapakTepy. YHIKanbHI (hopmu
KOHCTPYKIii a00 yMOBHM NPOCKTYBaHHS HeE
OXOIUTIOIOTBCSA, 1 B TakKMX  BHIAJIKaX
MPOCKTYBAIBHUKY  MOTPIOEH  J0JaTKOBHIA
EKCIIEPTHHUH PO3TJIS/.
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requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne 1 — Me-
chanical resistance and stability — and Essential
Requirement N°2 — Safety in case of fire;

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

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

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

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.

*Bignosizno npo Cr. 3.3 CPD, OchoBui sumoru (ER)
OTPHUMAIOTh KOHKpETHY (opMy y TiyMauHHX AOKYMEHTaX s
CTBOPEHHSI HEOOXiTHHX 3B’513KiB Mik OCHOBHMHU BUMOTI'aMH Ta
MaHiaTaM1 Ha ENs i ETAGS/ETASs.

3Bianosigao a0 Ct. 12 CPD, TiymauHi JOKYMEHTH MAalOTh:

a) HagaTH KOHKPETHY ()OPMY OCHOBHHM BHMOTAM, y3TOAHMBIIH
TEPMIHOJIOTII0 1 TEXHI4HI 3acay, i BKa3aTH Kiiacu abo piBHI 1is
KOYKHOT BHMOTH, e e HEe00XiIHO;

b) Bkasaru MeroaM BCTAHOBJIEHHS CITiBBIJHOIICHHS MiX [IUMU
KJ1acaMM a0 piBHAMM BUMOT 3 TEXHIYHMH BUMOTaMH, Harl-
PHKIIa, METOAN PO3PAXYHKY 1 MepeBipKy, TEXHIUHI MpaBmia
MPOEKTYBAHHSL, 1 T. iH.;

C) CIIyTyBaTH SIK PEKOMEH/ALIT /TSl BCTAHOBJICHHS Y3TOZDKEHUX

CTaH/IapPTIB i HACTAHOB 151 €BPOIEHCHKOTO TEXHIYHOTO
YXBaJICHHSI.

€Bpokoau (HaKTUYHO BixirparoTh moaioHy pons y chepi ER 11
gacTtuHi 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.
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HauionaabHi cTanaapTu, mo
BIIPOBAKYIOTH €Bpokoaun

HarmionanbHi cTaHmapTH, IO BIPOBAIKYIOTh
€BpOKO/IY, 3aBXKAU BKIIIOYAIOTh MOBHUM TEKCT
€BpoKo1y (BKIIFOYAIOUN BC1 JIOAATKH ), BUJIAHUN
CEN, SAKOMY MOXYTb IepeayBaTH
Harnionansauit TUTYJIbHAN JIACT Ta
HarmionanbHa mepeaMoBa, a TaKOX MOXYTb
cympoBopkyBatucst Harionansaum Jlogatkom.

Hamionanpumii  JlogaTtok  MoOXKe  BKJIIOYATH
iHQopMallil0 100 THX [apaMmerpiB, SKi
SUIMIIIIIMCA BIAKpUTUMH B €BpoKOJax Jyis
HAI[IOHAIBHOTO BUOOPY, BIIOMI SIK HalllOHAJILHO
BHU3HAYEHI NapaMeTpu Jjsl BUKOPHUCTaHHS IpU
MIPOEKTYBaHH1 Oy/iBeNb Ta IH)KEHEPHUX CIOPY/I,
1o OynyTh MOOYI0BaH1 y 3aIlikaBieH i KpaiHi, a
came:

— 3HaueHHs 1/a0o kiacu ne B €BpokoAi
Jal0ThCA aJ'II)TepHaTI/IBI/I;

— 3HaueHHS, AK1 CJI11 BUKOPUCTOBYBATH, KOJIU
B €BpPOKO/Il HAJTAETHCS TUTHKU IMO3HAYCHHS;
—crerdivai  gaHi  kpainu  (reorpadivHi,
KJIIMaTU4H1, TOIIO), HAIPHUKJIAI, KapTa CHITY;
— Tpoleaypa, sika BUKOPUCTOBYETHCS, KOJHU

QIbTEpPHATHBHI  TPOIEIypH OOYMOBJICHI B
€BpoKo/;

B HBROMY MOXYTH OyTH

- BU3HAYECHHS 010
iH(pOpMaIIHHUX T0/IaTKIB;

34aCTOCYBAHHA

— TMOCHJIAHHS Ha JO0JATKOBY iHQopMaIlito, ska
HE CYIEpeYduTh HOPMATHBHUM BHMOTaM i
J0TIOMAarae Ipu KOpUcTyBaHHI €BpOKOIaMHU.

3B’I3KU MiK €BpoxogamMu Ta
rapMOHI30BAHUMM TeXHIYHUMM crenudika-
uissmu (ENs Ta ETAS) 1515 Bupo06iB

HeoOximna y3TO/DKEHICTh MDK
rapMOHI30BaHUMH TEXHIYHUMU
cnernudikanisMu a1 OyaiBenbHUX BHPOOIB Ta
TEXHIYHUMHU TpaBWIaMd s OyaiBenb i
cropyn’.

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, ie.:

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

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

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

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

It may contain

— decisions on the application of informative
annexes,

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

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

There is a need for consistency between the
harmonised  technical  specifications  for
construction products and the technical rules for
works®.

“Ilme. Ct. 3.3 1 Ct.12 CPD, a takox 4.2, 43.1,43.2 1a
521D 1.

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



Kpim Toro, moBHa iHopMmamii, — sKa
cympoBokye MapkyBanHs CE OymiBenbHHX
BUPOOIB 1 Mae BigHOWmIEHHS 10 EBPOKOIB,
IMOBMHHA YITKO 3a3HAa4yaTH, $KI HAI[IOHAJHLHO
BU3HAYCHI MapaMeTpu Oyiau TPUHHATI 10

yBaru.

Hauionaabnuii JogaTtok
mo EN 1993-1-9

Lleit cranaapT Hajgae aabTEPHATUBHI POLEIYPH,
3HaUeHHS 1 peKoMeHjaauli ansd KiaciB 13
MPUMITKaMH, SIKI MOXYTh BKa3yBaTH MICIIE, /i€
HEOOX1ZIHO 3pOOUTH HalllOHAJIBHUN  BUOIp.
HamionaneHuii cTaHmapTt, SKUW BIPOBAIKYE
EN 1993-1-9, mnoBuHeH MaTH HaIiOHAILHUN
JOJIaTOK, SIKMM BKIJIIOYaB OU yCl HalllOHAJIBHO
BU3HAUEHI MapaMeTpu NpU MPOEKTYBaHHI
CTaJIeBUX KOHCTPYKIIi, 10 OyayTh moOya0oBaH1
y BIANOBIAHIN KpaiHi.

HamionansHuM BUOOPOM JT03BOJIEHO YBIUTH 110
EN 1993-1-9 3a nonomoroio:

- 1.1(2)

- 2(2)

- 2(4)

- 3(2)

- 3(7)

- 5(2)

- 6.1(1)

- 6.2(2)

- 7.1(3)

- 7.1(5)

- 8(4)

np. ICTY-H B EN 1993-1-9:201X

Furthermore, all the information accompanying
the CE Marking of the construction products
which refer to Eurocodes should clearly
mention  which  Nationally ~ Determined
Parameters have been taken into account.

National Annex
for EN 1993-1-9

This standard gives alternative procedures,
values and recommendations for classes with
notes indicating where National choices may
have to be made. The National Standard
implementing EN 1993-1-9 should have a
National Annex containing all Nationally
Determined Parameters for the design of steel
structures to be constructed in the relevant
country.

National choice is allowed in EN 1993-1-9
through:

- 112
- 202
- 2(4)
- 302
- 3(7)
- 5(2)
- 6.1(1)
- 6.2(2)
- 7.1(3)
~ 7.1(5)
- 8(4)
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1 3AT'AJIBHI ITOJIOKEHHSA
1.1 Tany3b 3acTocyBaHHS

(2 EN 1993-1-9 npuBoauTh METOIM IS
OI[IHKH BUTPUBAIOCTI €JICMCHTIB
KOHCTPYKIid, 3'€eqHaHh 1  BY3JdiB, IO
MIJTaI0ThCS BIUIMBY BTOMHHX HAaBAaHTAKCHb.

(2) Wi  ™eroam  IPYHTYIOTbCS  Ha
BUIIPOOYBaH-HAX BUTPUBAJICTh
BEITMKOPO3MIPHUX 3pa3KiB, 3 ypaxyBaHHSIM
BIUIUBIB KOHCTPYKTUBHMX 1 CTPYKTYPHHX
neQeKTiB, MOB'SI3aHUX 3 BUPOOHULTBOM 1
BUTOTOBJICHHSIM KOHCTPYKUIH (Hampukian,
BIUIUB JIOMYCKIB 1 3aJMIIKOBOIO HAaNpy>KEHHS
NIPY 3BapIOBAHHI).

Mpumitka 1. JTus. EN 1090 B uactuni gomyckis. Bubip
CTaHJAPTiB Ha BUTOTOBJIEHHS MOXXe OyTH IPUBEAEHUH B

HanionaneHoMy JlomaTtky 10 MOMeEHTY myOuikamii
EN 1090.

IIpumirka 2. Hamionansuuii Jlogatok MoXke HagaBaTH
JOAATKOBY 1H(OpMAIliI0 MPO BHMOTH 10 KOHTPOIIO
BHUI'OTOBJICHHS.

(3)  IIpaBuna 3aCTOCOBYIOTHCS JI0

KOHCTPYKI[ii, BUTOTOBJICHHS SIKUX BiJIOBiTa€e
EN 1090.

Mpumitka. VY BIANOBIAHMX BHIAJKaX JIOAATKOBI
BUMOTH BKa3aHi B TAOJIMILIX KaTEropiil eleMeHTiB.

4 Metoau OIIHKK, MPHBEAEHI B AaHii
YaCTHHI, CTOCYIOTBCS BCIX MapOK OYyIIBETbHUX
CTaJie 1 HeIp)KaBIFOUMX CTaJIel, 32 BUHATKOM
CHEIAIbHUX  BIiAMIYEHMX B  TaOJIHUIAX
Kareropii  enemeHTiB.  Jlama  yacTuHa
BIIHOCUTBCS TUIBKM JO MaTepiaiiB, sKi

BIJIIIOBIIAIOTH BAMOTaM MILIHOCTI 3a
EN 1993-1-10.

(5) lama yacTuHa HE OXOILIFOE METOMIU
OIIIHKA BUTPHUBAJIOCTI, BIIMIHHI BiJ] METOJIB
pPO3paxyHKiB [0 KPUBUM  BHUTPHUBAJIOCTI
Aog-N, Taki sK MeToJ  BU3HAYEHHS
KOHLIEHTpallli HampykeHb B Haapidi abo
METOJIM MEXaHIKU pYHHYBaHHS.

(6) ana yacTMHa HE OXOILUIFOE METOIH,

SIK1 MpHU3HAYEHI TS MBUIEHHS
BUTPUBAJIOCTI  HUIIXOM  OOpoOKM  micis
BUTOTOBJICHHS, BIAMIHHOT  BIg  3HATTS

SAJIMIIKOBUX HAIIPY>KCHb.

@) ButpuBanictb, 1m0 poO3TISAA€ThCS B
JaHii YacTHHI, CTOCYETbCS KOHCTPYKIINA MIO
NPT 32 HOPMAIBHUX aTMOCHEPHUX

1 GENERAL
1.1 Scope

(1) EN 1993-1-9 gives methods for the
assessment of fatigue resistance of members,
connections and joints subjected to fatigue
loading.

(2)  These methods are derived from
fatigue tests with large scale specimens, that
include effects of geometrical and structural
imperfections from material production and
execution (e.g. the effects of tolerances and
residual stresses from welding).

NOTE 1: For tolerances see EN 1090. The choice of
the execution standard may be given in the National
Annex, until such time as EN 1090 is published.

NOTE 2: The National Annex may give supplementary
information on  inspection requirements  during
fabrication.

(3)  The rules are applicable to structures
where execution conforms with EN 1090.

NOTE: Where appropriate, supplementary
requirements are indicated in the detail category tables.

(4)  The assessment methods given in this
part are applicable to all grades of structural
steels, stainless steels and unprotected
weathering  steels except where noted
otherwise in the detail category tables. This
part only applies to materials which conform
to the toughness  requirements  of
EN 1993-1-10.

(5) Fatigue assessment methods other than
the Aog-Nmethods as the notch strain

method or fracture mechanics methods are not
covered by this part.

(6) Post fabrication treatments to improve
the fatigue strength other than stress relief are
not covered in this part.

@) The fatigue strengths given in this part
apply to structures operating under normal
atmospheric conditions and with sufficient



YMOB, MAalOTh JOCTaTHIN 3aXUCT BiJ KOPO3ii i
peryispHe obcinyroByBaHHs. EdekT Mopchkoi
KOpO3ii He pO3rIsinaeTbesi. MIKpOCTPYKTYpHI
MOUIKO/DKEHHS Bl BHCOKOI TeMmIeparypH

(>150°C) He pO3IIIAIAIOTHCSL.
1.2 HopmaTuBHi IOCUJIAHHSA

Le#i cranmapT MICTUTH JaTOBaHI 1 HEJATOBAHI
MMOCWJIAHHS, TOJIOKCHHS 3 IHIIMX ITyOJIiKaIlii.
Ili HOpMaTHBHI TOCWJIAHHS UHUTYIOTBCS Yy
BIMOBIAHUX MICHAX Y TeKCTi, myOumikamii
nepepaxoBaHi  Hmwk4e. Jns  garoBaHHMX
[IOCWJIaHb HACTYIHI MONpPaBKU a0 Meperisau
OyIb-sKUX 3 IIUX MyOJTIKAIINA IACHI IS I[HOTO
CTaHJApTy TUIBKM MpPH BHECEHHI J0 HbOIO
3MiH abo meperysany. s HematoBaHWX
MIOCWJIaHb 3aCTOCOBYETHCSI OCTAHHE BHJIAHHS
nyOmikarii (BrITFOUAOYH HOTIPaBKH).
Hactymui 3aranpHi cTaHmapTH 3rajaHi B
LbOMY CTaHJapTi.

EN 1090 BuroroBnenns
KOHCTpYKI1H. TexHiuH1 BUMOTH

CTaJICBUX

EN 1990 OcHoBu npoeKTyBaHHS KOHCTPYKIIIH
EN 1991 Mii ma koHCTpYKITiT

EN 1993
KOHCTPYKITIH

[IpoekTyBaHHs CTaJIEBUX

EN 1994-2 TlpoektyBaHHs cTane3anizo0ero-
HUX KOHCTpykmid. Yactuna 2. 3araibHi
MpaBuJiIa 1 IpaBuIIa JjIsl MOCTIB.

1.3 Tepminu i BU3BHAYEHHS

v €BponelcbKoMy Cranmapri
BUKOPHCTOBYIOTBCSI ~HACTYIHI TEPMIHH 1
BHU3HAYEHHS.

1.3.1  3acanvni nonoscenns
1.3.1.1 semoma

IIporiec BUHMKHEHHS 1 MOIIMPEHHS TPILIMHHU B
€JIEMEHTax KOHCTPYKLIi B pe3yibTaTi BIJIUBY
3MIHHOTO HaIpPYy>KEHHS.

1.3.1.2 HominanbHe HanpysceHHs

HanpyxeHHst B mo4aTkoBoMy Matepiaii abo y
3BapHOMY MBI, 10  NpPUMHUKAE 10
MOTEHIIHHOTO MICIsl pO3TalllyBaHHS TPILUHH,
PO3paxoBYeTbCS 32 KJIACMYHOIO  TEOPIEI0
BUKIIIOUAlOYM BCi  e(eKkTH  KOHIEeHTparii
HanpyXeHb.

IIpumitka. HomiHambHE HaNpyXeHHs, K 3a3HAYEHO B
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corrosion protection and regular maintenance.
The effect of seawater corrosion is not
covered. Microstructural damage from high

temperature (>150°C) is not covered.

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). The following general standards
are referred to in this standard.

EN 1090 Execution of steel structures -
Technical requirements

EN 1990 Basis of structural design

EN 1991 Actions on structures

EN 1993

Design of  Steel  Structures

EN 1994-2 Design of Composite Steel and
Concrete Structures: Part 2: Bridges

1.3 Terms and definitions

For the purpose of this European Standard the
following terms and definitions apply.

1.3.1 General
1.3.1.1 fatigue

The process of initiation and propagation of
cracks through a structural part due to action
of fluctuating stress.

1.3.1.2 nominal stress

A stress in the parent material or in a weld
adjacent to a potential crack location
calculated in accordance with elastic theory
excluding all stress concentration effects.

NOTE: The nominal stress as specified in this part can
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il yacTHHi, MOXKe OYyTH HOpPMaJbHUM HAIpPYKEHHSM,
JOTHYHUM HaNpYyKEHHSM, TOJOBHMM HaIpyXCHHIM
a00 eKBiBAJICHTHUM HaIpY>KCHHSM.

1.3.1.3 3minne HOMIHAbHE HANPYICEHHS

HowminanbHe HanmpyXeHHS MHOXHUTBCS Ha
BIJIIOBIAHAN Koe(irieHT KOHIICHTpAIIii
HampyXeHHs K, Juii BpaxyBaHHS 3MIiHU

Te€OMETPUIHUX po3MipiB MOTIEPEYHOTO
nepepizy, sAKi He OynaM B3ATI J0 yBaru IpH
knacudikamii KOHKpETHOTO €JIEMEHTY
KOHCTPYKIIii.

1314

MakcuManbHe  TOJIOBHE  HAlPY)KEHHS B
[IOYaTKOBOMY MaTepiaii, JAilo4e Ha Mexl
3BapHOTO 1IBa, 3 YypaxyBaHHSAM e(eKTiB
KOHLIEHTpallli, MOB’S3aHUX 13 3arajbHOIO
reOMETPIEI0 KOHKPETHOTO €JIEMEHTY
KOHCTPYKIIIi.

JIOKAJIbHE HANPYIHCEHHA

IMpumirka. JlokanbHi epeKTH KOHIEHTpAllii Hampy-
JKCHb BUKJIMKaHI, Hampukian, (opmMowo mpodiiro
3BaPHOrO WIBa (sKi BXXE BKIIOYEHI B KaTeropiro
enemeHTiB B Jlonatky B) BpaxoByBatu He moTpiOHO.

1.3.1.5 3anuwkose nanpycenms

3anunIkoBe HanpyKEHHs MOCTIHOTO
HalpY)KCHOTO0 CTaHy B KOHCTPYKIIii, sKe
3HaXOJUTHCS B CTAaTUYHIM pIBHOBa3l 1 HeE
3QJIEKUTH Hi BiJ SKOTO 30BHINIHHOTO BIUIHBY.
3aMIIIKOBE HANPY)KECHHS MOJXKE BHHUKATH
gyepe3  HANPY)KEHHS  MPOKATKH,  Ppi3aHHS,
3BapIOBAaHHS 1 YCAJKW 3BapHUX IIBIB a00 mpu
301pIli Yepe3 HETOYHE BUTOTOBJICHHS JIETaJICH,
1110 BUKJIMKAIOTh 3TMH YaCTHHH KOHCTPYKITii.

1.3.2 Hapamempu emomnozo
HABAHM ANHCCHHA

1321

npoyec HaeaHmadstCeHHA

ITocmiOBHICTh HABaHTAXCHb, IPHKIAICHUX
0 KOHCTPYKIIl 110 BH3HAYAIOTh ICTOPIIO
HaTPY)KEHHsI, 3a3BUYail TIOBTOPIOETHCS MEBHA
KUTBKICTh  pa3iB  3a yac  eKcIUTyararii
KOHCTPYKIIIi.

1.3.2.2 icmopis Hanpydicenns

3anuc abo po3paxyHOK 3MIHM HaNpyKEHHS y
KOHKPETHIM TOYIll KOHCTPYyKLii B mpoIlieci
HaBaHTAXKEHHSL.

1.3.2.3 memoo dow06020 nomoxy

KonkpeTHuii MeTon miApaxyHKy IIHKITIB
BIITBOPIOIOYHIA CHEKTP niana3oHy

be a direct stress, a shear stress, a principal stress or an
equivalent stress.

1.3.1.3 modified nominal stress

A nominal stress multiplied by an appropriate
stress concentration factor k., to allow for a

geometric discontinuity that has not been
taken into account in the classification of a
particular constructional detail.

1.3.14

The maximum principal stress in the parent
material adjacent to the weld toe, taking into
account stress concentration effects due to the
overall geometry of a particular constructional
detail.

geometric (hot spot) stress

NOTE: Local stress concentration effects e.g. from the
weld profile shape (which is already included in the
detail categories in Annex B) need not be considered.

1.3.1.5

Residual stress is a permanent state of stress in
a structure that is in static equilibrium and is
independent of any applied action. Residual
stresses can arise from rolling stresses, cutting
processes, welding shrinkage or lack of fit
between members or from any loading event
that causes yielding of part of the structure.

residual stress

1.3.2 Fatigue loading parameters

1.3.21

A defined loading sequence applied to the
structure and giving rise to a stress history,
which is normally repeated a defined number
of times in the life of the structure.

loading event

1.3.2.2 stress history

A record or a calculation of the stress variation
at a particular point in a structure during a
loading event.

1.3.2.3

Particular cycle counting method of producing
a stress-range spectrum from a given stress

rainflow method



HampyXeHHss Ha 0a3l 3amaHoi  icTopii
HaINPYXCHb.

1.3.24 Memoo pezepsyapy
Konkpernuii Meron MiIpaxyHKy IIHMKIIB
BiJITBOPIOOYHIA CIICKTP Jiama3oHy
HanmpykeHHss Ha 0a3l 3amaHol  icTOpii
HaINPYXCHb.

Mpumitka. MaremaTuuHe BU3HAYEHHS [JUB. B
Honatky A.

1.3.25 0ianazoH HANPyHCeHHs

AnreOpaiyHa pi3HULSI MDK JBOMa KpalHIMU
TOYKAaMH KOHKPETHOTO ILMKIY HalpyKeHHs,
BUJIUIEHOTO B ICTOPIl HABAaHTA>KEHHS.

1.3.2.6

INicrorpama Bcix aiana3oHiB HANPYKEHHS LIHUK-
JIB Pi3HUX BEJIMYMH, 3alMHCaHUX ab0 po3paxo-

CneKkmp 0ianazony HANPYH#CeHHs

BaHUX TUTS KOHKPETHOTO rporecy
HaBaHTAXCHHS.

1.3.2.7 pospaxynxosuii cnexmp

3araipHe YHCIIO IIUKJIIB niara3oHiB

HampyXeHHsI 3 BpaXyBaHHSIM BCIX CIIEKTPIB B
MPOEKTHIA JTOBFOBIYHOCTI KOHCTPYKIii, IIIO
Ma€ BiTHOIIEHHS JI0 OIIHKA BUTPUBAJIOCTI.

1.3.2.8 npoexmna 0oseoeiunicmo

Po3paxyHkoBa  TOBrOBIYHICTH  O€3MEUYHOI
poOOTH KOHCTpPYKIii, 1m0 3abe3meuye 3
OCTaTHIM CTyTICHEM BIpOT1THOCTI

3ano0iraHHsl pyHHYBaHHIO Yepe3 BTOMY.
1.3.2.9 emomnua doszosiunicmo

[IporHo3oBanuii mepioj 4acy HaBaHTaKEHHS,
SIKUI MOBUHEH BUKJIUKATU BTOMHE
pyHHYBaHHS MiJ BIUIUBOM PO3PaxXyHKOBOIO
CIEKTPY.

1.3.2.10 niocymosysanns 3a Matinepom
Po3zpaxyHox JTHIAHOTO HAKOTIMYCHHSI
MOIIKO/KEHb,  3aCHOBaHWM  Ha  Tinoresi
MiJICYMOBYBaHHST ~ BTOMHHX  IOIIKOJKCHb
ITansmrpena-Malinepa.

1.3.2.11  exsieanenmnuii dianazou

HAanpysCeHHs YUKIY NOCMIUHOI amMnaimyou

Jliarma3oH HampyKeHHS LMKIY MNOCTiHHOL
aMIUIITYAd, TpUd  SIKOMY  HAKOMHMYECHHS
MOIIKO/KEHHS  JIOPIBHIOE ~ HAKOMMUYEHOMY
MOIIKO/DKEHHIO  PO3PAaXyHKOBOIO  CHEKTPY
Jiarna3oHy IMKIY TpH  PO3PaxyHKy IO
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history.

1.3.2.4  reservoir method

Particular cycle counting method of producing
a stress-range spectrum from a given stress
history.

NOTE: For the mathematical determination see
Annex A.

1.3.25

The algebraic difference between the two
extremes of a particular stress cycle derived
from a stress history.

1.3.2.6

Histogram of the number of occurrences for
all stress ranges of different magnitudes
recorded or calculated for a particular loading
event.

1.3.2.7

The total of all stress-range spectra in the
design life of a structure relevant to the fatigue
assessment.

stress range

stress-range spectrum

design spectrum

1.3.2.8 design life

The reference period of time for which a
structure is required to perform safely with an
acceptable probability that failure by fatigue
cracking will not occur.

1.3.2.9

The predicted period of time to cause fatigue
failure under the application of the design
spectrum.

fatigue life

1.3.2.10 Miner's summation

A linear cumulative damage calculation based
on the Palmgren-Miner rule.

1.3.211
stress range

equivalent constant amplitude

The constant-amplitude stress range that
would result in the same fatigue life as for the
design spectrum, when the comparison is
based on a Miner's summation.
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TMHIAHIA TiMOTe31 MiICYyMOBYBaHHS BTOMHHX
nowmKkoKkeHb [laneMrpena-Maiinepa.

Hpumitka. MartemaTuuyHe BU3HAYEHHS [JUB. B
Honatky A.

1.3.2.12

Habip mapameTpiB BIUIMBIB, 3aCHOBaHUN Ha
XapaKTePHUX HABAHTAKCHHSX, OMUCAHUX JIJIS
MICI[b ~ TPHUKJIAJCHHS  HABAaHTAKEHb  IX
BEIMYMHAMY, YaCcTOTaMH, IIOCIIHOBHICTIO 1
BiTHOCHUMH (ha3amu.

B6MOMHE HABAHMAMNCEHHA

Mpumirka 1. Bromui HaBantaxkenHs B EN 1991 - ne
BEpXHI TpaHWYHI 3HAYEHHS, 3aCHOBaHI Ha OIliHKaX
BUMIPIOBaHHSl HaBaHTAXXHUX e€(EKTiB BIIMMOBITHO [0
Honatky A.

Mpumirka 2. Tlapamerpy HaBaHTaXeHb BKa3aHi B
EN 1991:

- Qpax: Nmax: HOPMOBaHMIA CIEKTP, 200
- Qg, N, Habasi n ., abdo

- Q, Ha 6asi N=2x10° uukiis.

JunaMivyni eeKTH BKIIOYCHI B JaHI MapaMeTpH, SKIIO
HE BKa3aHe iHIIIe.

1.3.2.13 eK8isaleHmHe 8MOMHe
HABAHMAIICEHHS NOCMIUHOT AMNIIM)OU

Cnpoiiene HaBaHTaKCHHS MOCTIHOT
aMIUTITYId, 10 BUKIUKAE TaKUi ke e]exT
BTOMHOT'O TOTIKO/DKEHHSI, IO 1 cepis MIHCHUX
HaBaHTXCHb 3MIHHOT aMILTITYIH.

1.3.3 Bmoma
1.3.3.1 «xpusa smomu

3aJIeKHICTP MDK Jialma30HOM HaIpy)KEHHS
OUKITY 1 YHCIOM IUKIIB HANpYXEHHS [0
BTOMHOTO pYHHYBaHHS, BUKOPHUCTOBYETHCS
JUIsl  OLIIHKKM BTOMH KOHKPETHOI Kateropii
€JIEMEHTIB KOHCTPYKIIii.

I[IpumiTka. BurpuBamicTp, Mo po3TIAIAEThCS B JaHIi
YaCTHHI, € HIXKHIM TPAHUYHUM 3HAYCHHSIM MEXI BTOMH,
mo Oa3yeThCsl Ha pe3ylbTaTax BTOMHHX BHIIPOOYBaHb

BEJIMKOPO3MIpHUX 3pas3kiB BignosimHo 10 EN 1990
Homatok D.

1.3.3.2 kameeopis enemenmis

UucenbHe 3HAa4YeHHS HaJaHe KOHKPETHOMY
€JIEMEHTY IPU 33JlaHOMY HanpsiMi KOJTHBAHHS
Halpy)KeHHs ~ A7  BU3HAYCHHS  KPHUBOI
BUTPHUBAIOCTI (KaTeropis elIeMEeHTy BH3Hauae
JIOBIIKOBE 3HAUCHHS MEXI BTOMH Ao. B

H/Mm?).
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NOTE: For the mathematical determination see
Annex A.

1.3.2.12

A set of action parameters based on typical
loading events described by the positions of
loads, their magnitudes, frequencies of
occurrence, sequence and relative phasing.

fatigue loading

NOTE 1: The fatigue actions in EN 1991 are upper
bound values based on evaluations of measurements of
loading  effects according to  Annex A

NOTE 2: The action parameters as given in EN 1991
are either

— Quax: Nuax» Standardized spectrum or

— Qg, N, relatedto n ., or

— Qg , corresponding to n = 2x10° cycles.

Dynamic effects are included in these parameters unless
otherwise stated.

1.3.2.13 equivalent  constant

fatigue loading

amplitude

Simplified constant amplitude loading causing
the same fatigue damage effects as a series of
actual variable amplitude loading events

1.3.3  Fatigue strength
1.3.3.1 fatigue strength curve

The quantitative relationship between the
stress range and number of stress cycles to
fatigue failure, used for the fatigue assessment
of a particular category of structural detail.

NOTE: The fatigue strengths given in this part are
lower bound values based on the evaluation of fatigue
tests with large scale test specimens in accordance with
EN 1990 — Annex D.

1.3.3.2 detail category

The numerical designation given to a
particular detail for a given direction of stress
fluctuation, in order to indicate which fatigue
strength curve is applicable for the fatigue
assessment (The detail category number
indicates the reference fatigue strength Ao,



1.3.3.3 nocmiiina amnaimyoa medici smomu

['pannyne 3HAYEHHS diana30Hy HOPMAaJIHLHOTO
a00 JTOTHYHOTO HAMPYXEHHS [UKITY, HUKYEC 32
K€ HE Bi0OYBA€ThCS BTOMHE ITOIIKOHKCHHS

pu BUIIPOOYBaHHSIX 3 MOCTIIHOIO
aMIUTITYZIOI0 ~ HAaBaHTAXEHHS. 3a  YMOBH
3MIHHOT aMILTITY /I BCI Jiarna3oHu

HaNpYKEHHsI UKy TOBHHHI OyTH HIDKYE 3a
III0 MEXY JUISL TOTO, 11100 He BinOyIoCcst BTOMHE
TIOIITKO/KEHHS.

1.3.3.4  mesca nowkooxcenns

Mexa, HUXKYe 3a Ky Jlana3oH Halpy>KEeHHs
LUKIY  pO3PaxyHKOBOTO CHEKTpy  He
MIPUBOJUTH 10 HAKOIIMYEHHS ITOIIKOPKECHHS.

1.3.3.5 ooecosiunicme

HOCTIHHOIO
IIHUKJIax.

IcTopis  HaBaHTaxeHHS 3
aMILTITY 1010, BUPAKEHA y

1.3.3.6 Odonycmumi nanpyoicenns momu
Jliama3oH HampyXeHHS LUKIy MOCTIHHOL
aMIUIITYAu AOC. JUll KOHKPETHOi KaTeropii

€JIEMEHTIB npu JOBIOBIYHOCTI

N = 2 x10° nuxmnis.

1.4 Ilo3zHayenus

Ao - lama3oH  HalpyXeHHS LUKy
(HOpMaJTbHE HANPY)KCHHS);

AT - miara3oH HANPYXCHHS UKy (JTOTHYHE
HAIPY)KEHHS);

Aog, Atz - eKBIBAJIGHTHUI Aiana3zoH
HANPY)KCHHs UKy MOCTIMHOT aMILTITyId Ha
0aszi n

max ?

Aog,, Ar., - eKBIBaIGHTHUH Jlana3oH
Hampy)XeHHsI LUKy MOCTIMHOI aMIUTITyau Ha
0a31 2 MJIH. LIUKIIIB;

Ao., Atr. — ponmycTUMe 3HAYEHHS MexXI1

BTOMM IIpu N =2 MIIH. IIUKIIIB;

Aoy, Aty - Mexa BTOMH /s Jiana3oHy
HaMpyXeHHsI IIUKJTYy MOCTIMHOT aMILTITYAu Tpy
gucii nukaiB Ny ;

Ao, Ar, - Mexa TOUIKOMKEHHS s
Jiara3oHy HampyXeHHsS LMKy MpHU YHCIHI

np. ICTY-H B EN 1993-1-9:201X
in N/mm?).
1.3.3.3 constant amplitude fatigue limit
The limiting direct or shear stress range value
below which no fatigue damage will occur in
tests under constant amplitude stress
conditions.  Under  variable  amplitude

conditions all stress ranges have to be below
this limit for no fatigue damage to occur.

1.3.3.4 cut-off limit

Limit below which stress ranges of the design
spectrum do not contribute to the calculated
cumulative damage.

1.3.3.5 endurance

The life to failure expressed in cycles, under
the action of a constant amplitude stress
history.

1.3.3.6 reference fatigue strength

The constant amplitude stress range Aoy, for
a particular detail category for an endurance
N =2x10° cycles

1.4 Symbols
Ao stress range (direct  stress);
At stress range (shear stress);

Ao., At equivalent constant amplitude
stress range related to Nmax;

Aocg,, Arg, equivalent constant amplitude
stress range related to 2 million cycles;

Ao., At. reference value of the fatigue
strength at N. =2 million cycles;

Ao,, Ar, fatigue limit for constant

amplitude stress ranges at the number of
cycles Ny ;

Ao, Ar_ cut-off limit for stress ranges at the
number of cycle N, ;

11
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KB N ;

Ao, - CKBIBAIICHTHHUI 1iana30H HANPYKEHHS
OUKITY Ui 3'€qHaHb (GepM 1 OPTOTPOIHHUX
TUTNT;

AO¢ g 3MCHILIEHE JOIyCTUME 3HA4YEHHS

MEX1 BTOMH,

Vs - YaCTKOBUH Koe(irieHT TUTSE

€KBIBaJICHTHHUX Jlialla30HIB HANPY)KEHb IHUKIIIB
nocrtiiiHoi ammiitymu Aoy, Arg;
Vv - YaCTKOBHMH KOE(ILIEHT JUIsl MEK1 BTOMHU

Ao, At ;

M - Haxuj KpUBOI ONOPY BTOMY,;

Ai -

IIOIIKO/PKEHHA

€KBIBAJICHTHI Koe(ilieHTH

¥, - KOe(IIEHT BIUIMBY YacTOTH 3MIHHOTO

HaBaHTa>XCHH,

Q, - XapaKTepUCTHUYHE 3HAYEHHS IPOCTOrO

3MIHHOTO HaBaHTAKEHHS,

k, — wMacmtabHuii QakTop I BTOMHHUX

HamnpyXeHb;

k, - koedimieHT 30UTBIICHHS HOMIHATBHUX

niarna3soHiB HaIpy>KCHHsI UAKITY TS
BpaxyBaHHs 3TMHAIOYMX MOMEHTIB Yy epmax;

K; - koe(ilieHT KOHIIEHTPALIT HAITPY>KSHHS;

N; - po3paxyHKOBa JOBIOBIYHICTb, BUpa)K€HA

YUCJIOM IIMKIIIB TIPU TOCTIHHOMY Jiara3oHy
HATPY)KEHHSI IUKITY.

2 OCHOBHI BUMOI'M I METOIH

(1) EnemeHTH KOHCTPYKI[ii HEOOXiIHO
NPOCGKTYBaTH 3 PpO3PaXyHKOM Ha  TaKy
BUTPUBANICTh, MO0 iX eKcIuryaTaris Oyna
HAJIHHOIO 3 HEOOXIHOK  BIPOTIIHICTIO
MIPOTATOM BCI€T MPOEKTHOT IOBrOBIYHOCTI.

[pumitka. [lepenbavaeTnes, o criopyau,
3alpOEKTOBaHI 3 ypaXyBaHHSAM BTOMHHX HaBaHTa)KCHb
srizao EN 1991 i po3paxyHKiB HAa BTOMHY MIIHICTb
BIAMOBIAHO [0 Ii€] YacCTHHHU, 3aJ0BOJBHSIOTH i
BHMO3I.

2 Jonmatoxk A Moxxe OyTH 3aCTOCOBAHMIA
JUIi ~ BU3HAYCHHS  KOHKPETHOI  Mojeni
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Ao, equivalent stress range for connections
in webs of orthotropic decks;

Ao, 4 reduced reference value of the fatigue
strength;

ve Partial factor for equivalent constant
amplitude  stress ranges Aoc., Arg;

vw Partial factor for fatigue strength Ao,
At

m slope of fatigue strength curve;
A

damage equivalent factors;

y, factor for frequent value of a variable
action;

Q, characteristic value of a single variable
action;

k. reduction factor for fatigue stress to

S

account for size effects;

k, magnification factor for nominal stress
ranges to account for secondary bending
moments in trusses;

k, stress concentration factor;

N, design life time expressed as number of
cycles related to a constant stress range.

2 BASIC REQUIREMENTS AND
METHODS

(1) Structural members should be designed
for fatigue such that there is an acceptable
level of probability that their performance will
be satisfactory throughout their design life.

NOTE: Structures designed using fatigue actions from
EN 1991 and fatigue resistance according to this part
are deemed to satisfy this requirement.

(2) Annex A may be used to determine a
specific loading model, if



HaBaHTAXCHHS, AKIIO:

— MOJCJIb BTOMHOT'O HaBaHTaXXCHHA BiZ[C}’THSI

B EN 1991;

— MOTpiOHA OUIBII peabHa MOJEIb BTOMHOTO
HaBaHTaXXCHHSI.

Ipumitka. BuMorun s BHU3HAUEHHS KOHKPETHHUX
MOJleJIecli BTOMHOTO HABAaHTAXCHHA MOXYTh OyTH
Bka3zaHi B HarionaneHoMy Jlonatky.

(3) BumpoOyBanHs Ha BTOMY MOXYThb
MIPOBOTUTHUCSL:

— NI BU3HAYEHHS BUTPUBAJIOCTI €JIEMEHTIB,
HE BKJIIOYCHUX B JIaHY YaCTHHY;

— 7 BU3HAUEHHS BUTPHUBAJIOCTI 3pasKiB 3
BIANOBIAHOIO  a00  EeKBIBAJEHTHOIO  3a
TIOIITKO/KEHHSIM BTOMHUM HAaBaHTa)KEHHSIM.

(4) Tlpu mpoBenmeHHI Ta OIIHI[I BTOMHHX
BUNPOOYBaHb MOBUHEH OyTH B3STHI O yBaru
EN 1990 (quB. Takox 1. 7.1).

IlpumiTka. Bumorn i BU3Ha4eHHs OMOPY BTOMi 3a
JIOTIOMOT'0I0  BUIIPOOYBaHb MOXKYTh OyTH BKa3aHi B
HanionansHoMy JlonaTky.

(5) Meroau IS OLIHKA OIMOPH BTOMI,
MpUBENIEHI B JaHIM 4YacTHHI, 3aCHOBaH1 Ha
MepeBipIli KOHCTPYKIIT 3aJJaHMM BUMOTaM 3a
BUTPHUBAJICTIO Ha BTOMHE HaBaHTa)KCHHS,
Taka TEpPeBIpKa MOJXKJIMBA TUIbKH 33 YMOBH,
SKII0O BTOMHE HABAHTAKEHHS BH3HAYAETHCS
rmapaMeTpamMu BHUTPUBAJIOCTI, IO HABEIEHI B
JTaHOMY CTaHIapTi.

(6) BToMmHe HaBaHTa)K€HHS BH3HAYA€THCS
BIJIMOBIIHO JI0 BUMOT OIIIHKM BUTPHBAIOCTI.
Bonu Bigpi3HAIOTHCSA BiJ HaBaHTaKCHHS IS
MEePEBIPKM TPAHUYHOTO CTaHy 3a HECY4YOlO
3MaTHOCTIO 1 TpaHUYHOTO  CTaHy 3a
MIPUAATHICTIO 10 €KCIUTyaTaIlii.

Mpumitka. byap-aki  BTOMHI  TpimuHH,  SKi
PO3BUBAIOTHCA 3a qac OY1KYBaHOI'O TEPMIHY
eKCIuTyaTallii, He OOOB'S3KOBO O3HAYAIOTH HACTaHHA
3aKiHYEHHA TepPMiHY eKcruryaTtarlii. TpimuHu TOBHHHI
peMoHTyBaTHCA 3 OOOB'SI3KOBUM KOHTPOJIEM  SIKOCTI

BUKOHAHHS POOIT Il YHUKHEHHS OiTbIIe Cepio3HHUX
BUITAIKIB TIOIIKO/KEHHS.

3 METOJIM OLHIHKH

1) Orinka BTOMHU TOBHHHA MPOBOIAUTHCS
13 3aCTOCYBaHHSM:

— MCTOY HpaI_[e3I[aTHOCTi 3 IOIIKOPKCHHAMM

— MeTOy OE3MEYHOTO pecypcy.

np. ICTY-H B EN 1993-1-9:201X

— no fatigue load model is available in
EN 1991,

— a more realistic fatigue load model is
required.

NOTE: Requirements for determining specific fatigue
loading models may be specified in the National Annex.

(3) Fatigue tests may be carried out

— to determine the fatigue strength for details
not included in this part,

— to determine the fatigue life of prototypes,
for actual or for damage equivalent fatigue
loads.

4) In performing and evaluating fatigue
tests EN 1990 should be taken into account
(see also 7.1).

NOTE: Requirements for determining fatigue strength
from tests may be specified in the National Annex.

(5)  The methods for the fatigue assessment
given in this part follows the principle of
design verification by comparing action
effects and fatigue strengths; such a
comparison is only possible when fatigue
actions are determined with parameters of
fatigue strengths contained in this standard.

(6) Fatigue actions are determined
according to the requirements of the fatigue
assessment. They are different from actions
for ultimate limit state and serviceability
limit state verifications.

NOTE: Any fatigue cracks that develop during service
life do not necessarily mean the end of the service life.
Cracks should be repaired with particular care for
execution to avoid introducing more severe notch
conditions.

3 ASSESSMENT METHODS

(1) Fatigue  assessment  should  be
undertaken using either:

— damage tolerant method or
— safe life method.

13
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2 Meton mpare3aaTHOCTI 3
MOUIKO/DKEHHSIMU ~ TIOBHHEH  rapaHTyBaTH
JIOCTOBIPHICTH ~ TOTO, IO  KOHCTPYKIIis
33JJOBUIPHO  TpAIfOBaTUME TMPOTATOM  ii
MPOEKTHOI JIOBFOBIYHOCTI, 3a YMOBH IO
3arIaHOBaHUM OTJIsL ] i pexuM
00CITyroByBaHHS JUTST BUSIBJICHHS i
BUIIPABJICHHSI BTOMHHX TIOIIKO/IKCHb

BHKOHYIOTBCSl MPOTSITOM TEPMIHY MPOEKTHOL
JOBTOBIYHOCTI KOHCTPYKIIii.

Mpumitka 1. Merton Tpane31aTHOCTI 3
MOIIKO/KCHHAMH MOX€ 3aCTOCOBYBATHCS, KOJNH Y
MOMEHT BTOMHOT'O pyiiHyBaHHS MOYKITHBHH
MEPepO3MOIia  3yCHIb MIDK CKIQJOBHMH CIIEMEHTIB
KOHCTPYKIIi.

Mpumitka 2. B HauionamsHomy JlomaTky MOXYTh
3HAXOUTHUCS MepeadadeHi MPorpaMu KOHTPOITIO.

[pumitka 3. KoHCTpyKIIii, M0 OI[HIOIOTHCS B JTaHIH
YaCTHHI, BBa)XKAIOThCS npare3JaTHUMHU 3
NOIIKO/DKEHHSAMY,  SIKIIO ~ Marepial  KOHCTPYKIIH
BuOpanmii 3rizno EN 1993-1-10 i mpoBomuThes iX
peryssipHe 00CIyroBYBaHHS.

(3) Meroa Ge3mevyHOr0 pecypcy MOBHUHEH
3a0e3neyyBaTy JTIOCTOBIPHUI pIBEHb TOTO, IO
KOHCTPYKIISl 33J0OBUIBHO MpallOBaTUME BEChH
gyac 11 TPOEKTHOI  JOBrOBIYHOCTI  O€3
HEOOXITHOCTI  pEeryiasipHUX OOCTEeKEHb B
MpoIrieci eKcruTyaTarii Ha MpeaMeT BTOMHOTO
MOILKOKEHHs. MeTos 0e3medyHoro pecypey
MTOBMHEH 3aCTOCOBYBATHUCS Y BUMAJAKaX, KOJHU
YTBOPEHHSI JIOKJIBHOI TPIMMHUA B  OJHIN
JeTani IIBUAKO HPHUBOJIUTH 10 PyWHYBaHHS
€JIeMEHTY KOHCTPYKIIii a00 BCi€i KOHCTPYKITi.

4 Jis  OWIHKM BTOMH 3a JaHOIO
YaCTUHOIO, HEOOXiIHA HAJIIHHICTh MOXKEe OyTH
JOCSTHYTA KOperyBaHHsIM KoediieHTy
IPONOPLIHHOCTI JUIsl BUTPUBAIOCTI  Jy 3

ypaxyBaHHSM  HACTIIKIB
NPUAHATHX BUMOT TPOEKTY.

pyHHYBaHHS 1

(5)  BurpuBamicth BU3HAYAETHCS 3a
PO3IJIISIIOM €IEMEHTY KOHCTPYKIIT B IIJIOMY 3
ypaxyBaHHSIM fioro MaTepiany 1
TCOMETPUYHUX IapaMeTpiB  mepepizy. Y
€JIEMEHTaX CXUJIbHHUX JI0 BTOMH, SIKI HaBeICHI
B JaHIli 4aCTHHI, TAKOK BKa3yeThCs BIPOTiIHE
MiCIIe 3apOJKEHHS TPIIIUHU.

(6) Meroau OLHKH, HaBeAeHI B IHX
HOpMax  BH3HAYAIOTh  BUTPUBAIICTH  3a
KPUBHMH OTIOPY BTOMI JIJISL:

— CTaHJApTHUX EJEMEHTIB 3a BIAMOBIIHUM
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(2)  The damage tolerant method should
provide an acceptable reliability that a
structure will perform satisfactorily for its
design life, provided that a prescribed
inspection and maintenance regime for
detecting and correcting fatigue damage is
implemented throughout the design life of the
structure.

NOTE 1: The damage tolerant method may be applied
when in the event of fatigue damage occurring a load
redistribution  between components of structural
elements can occur.

NOTE 2: The National Annex may give provisions for
inspection programmes.

NOTE 3: Structures that are assessed to this part, the
material of which is chosen according to EN 1993-1-10
and which are subjected to regular maintenance are
deemed to be damage tolerant.

(3)  The safe life method should provide an
acceptable level of reliability that a structure
will perform satisfactorily for its design life
without the need for regular in-service
inspection for fatigue damage.
The safe life method should be applied in
cases where local formation of cracks in one
component could rapidly lead to failure of the
structural element or structure.

4) For the purpose of fatigue assessment
using this part, an acceptable reliability level
may be achieved by adjustment of the partial
factor for fatigue strength y,, taking into

account the consequences of failure and the
design assessment used.

(5) Fatigue strengths are determined by
considering the structural detail together with
its metallurgical and geometric notch effects.
In the fatigue details presented in this part the
probable site of crack initiation is also
indicated.

(6)  The assessment methods presented in
this code use fatigue resistance in terms of
fatigue strength curves for

— standard details applicable to nominal



HOMIHQJILHUM HAalpyKEHHSIM,

— THIOBHX 3BapHUX 3'€JHAHH 32 BIAMOBIIHUM
JIOKAIBbHUM HAIPYKCHHSIM.

@) HeoOximHa HamidHICTF MOXeE OyTH
JOCSATHEHA HACTYITHUMH 3acO0aMu:

a) METOJIOM Mpane3/1aTHOCTI 3
IIOIIIKOKCHHSIMMU

— BHOOpPOM €JIeMEHTIB, MaTepialiB i1 piBHIB
Hamnpy)KEHHs,, TaKUM YHHOM M0  TIPH
YTBOPEHHI TPILUHU B pe3ybTari
ekcrutyatarfii Oyna 3a0e3reyeHa HHU3bKA
HIBUJKICTh  PO3MOBCIOKEHHS TPIUMHU 1
BEJIMKA KPUTHYHA JIOBKWHA TPIIIUHH;

— pO3MIIAOM JEKLTBKOX porpam
HaBaHTAXCHHS;

— YCTAQHOBKOK JI€Talei, W10 3YNUHSIOTh
TPIIIUHY;
- YCTaHOBKOIO JeTaneu, JIETKO

KOHTPOJIbOBAHMX B TIPOIIECI PEeryasipHUX
OIJISIJIIB;

b) METOJIOM O€3MEeYHOTO PECYpPCY:

— BHOOpPOM €JIEMEHTIB 1 PIBHIB BTOMHOTO
HampyXeHHsI, JOCTaTHIX [UIs JOCSTHEHHS
[ — 3HaAueHH$, OCTATHHOTO JIi OCTAaTOYHOI
MepeBIpKM  TpaHUYHUX CTaHIB B  KIHIII
MIPOEKTHOT'0 Yacy eKCIuTyaTarii.

Mpumirka. Hanionansuuit Jlonarok Moxe naBaty iHIi
METOAW OHIHKW BHU3HAYCHHSA TpPaHUYHHUX CTaHIB 1

9UceNpHI 3HAYEHHA )y PeKomeHnoOBaHI 3HAueHHA

¥ TpHBeneHi y Tabmuui 3.1.
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stresses

— reference weld configurations applicable to
geometric stresses.

(7)  The required reliability can be
achieved as follows:

a) damage tolerant method

— selecting details, materials and stress levels
so that in the event of the formation of cracks
a low rate of crack propagation and a long
critical crack length  would result,

provision of multiple load path
— provision of crack-arresting details,

— provision of readily inspectable details
during regular inspections.

b)  safe-life method

— selecting details and stress levels resulting
in a fatigue life sufficient to achieve the
S — values equal to those for ultimate limit
state verifications at the end of the design
service life.

NOTE: The National Annex may give the choice of the

assessment method, definitions of classes of
consequences and numerical values for

¥w Recommended values for y,, are given in Table
3.1

Taoauns 3.1 — PexomeHnjoBaHi 3HaYEHHS YaCTUHHUX KOEQIIIEHTIB JJIs OTIOPY BTOMH
Table 3.1 — Recommended values for partial factors for fatigue strength

Merto[ OLHKHA

Hacninku pyitHyBaHHS
Consequence of failure

Assessment method Mai Hacmiaku Benuki Hacoiaku
Low consequence High consequence
[Ipane3gaTHICTh IPU MOMIKOIXKEH1 1,00 1,15
Damage tolerant
Bbesneunuii pecypc 1,15 1,35

Safe life

15
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4 HAIIPYKEHHSA BIJI BTOMHUX
HABAHTAKEHbD

Q) [Tpu Bu3HAYCHHI HOMIHAJILHOTO HAIPY-
KEHHS HEOOXIJHO BPaxXxOBYBaTH BCi MOKJIMBI
HAaBAaHTAKEHHSI BKIIOYAIOYM BIUIMB BHKPHUB-
JIeHHS. AHali3 HEOOXITHO MPOBOJUTH Ha 0a3i
MPYKHOT pOOOTH €IEMEHTIB 1 3'€/THaHb.

(2)  Mna rpatuactux ¢epm, BUTOTOBICHHX
3 mpoduTiB 3 TOPOKHHUHAMH, PO3PAXYHOK
MOXK€ TIPYHTYBAaTHCS Ha CIPOLICHIH Mojeni
dbepmu 3 mapHipHuMH  By3namu. [lpu
BU3HAYCHHI HANPYXEHHS TIpU BY3JIOBOMY
HaBaHTaXXEHHI Ha (epMy, BIUIMB BY3JOBHUX
MOMEHTIB  BpaxoOBYETbCA 32  JIOIIOMOTOIO
koe¢imientiB Kk, (muB. Tabmmimo 4.1 - i
npoduTiB Kpyrioro mnepepizy, tadnuiro 4.2 -
U1 IPOQUTIB IPSIMOKYTHOTO TIEPEPI3Y).

4 STRESSES
ACTIONS

FROM  FATIGUE

(1) Modelling for nominal stresses should
take into account all action effects including
distortional effects and should be based on a
linear elastic analysis for members and
connections.

(2)  For latticed girders made of hollow
sections the modelling may be based on a
simplified truss model with  pinned
connections. Provided that the stresses due to
external loading applied to members between
joints are taken into account the effects from
secondary moments due to the stiffness of the
connection can be allowed for by the use of

k,-factors (see Table 4.1 for circular sections,
Table 4.2 for rectangular sections).

Taéauns 4.1 — Koedimientn Kk, mist npodiniB 3 mopokHUHAMH KPYTIIOTO Iepepi3y

MIpY HABaHTAXXEHHI1 B IJIOLIUHI pepMu

Table 4.1 — k, factors for circular hollow sections under in-plane loading
Twun 3'ennanns Tlosicn Criliki Po3kocn
Type of joint Chords Verticals Diagonals
, . K- 15 1,0 13
3'eHaHHS 13 3230pOM K type
Gap joints N-Tur / KT-tom
N type / KT type 15 18 L4
, K- 15 1,0 1,2
3'eTHaHHS BHAXJIECT K type
Overlap joints N-Tur / KT-tom
N type / KT type 15 1,65 1,25
Taéauns 4.2 — Koediuientu K, mwis npodiaiB 3 NOpoKHUHAMY MPSIMOKYTHOTO Hepepizy Mpu
HaBaHTa)XCHHI1 y TUIOMIHHI (hepMu
Table 4.2 — k, -factors for rectangular hollow sections under in-plane loading
Tum 3'eqHAHHS ITosicu Criiiki Pozkocu
Type of joint Chords Verticals Diagonals
, . Kerun 15 1,0 15
3'emHaHHA 13 3230pOM K type
Gap joints N-Tum / KT-tom
N type / KT type 15 2,2 16
, K- 15 1,0 13
3'eIHaHHS BHAXJIECT K type
Overlap joints N-Tum / KT-tom
N type / KT type 15 2,0 14
Mpumirka.: BusHauenHs TumiB 3'€HaHb  [WB. NOTE: For the definition of joint types see
EN 1993-1-8. EN 1993-1-8.

5 BU3HAYEHHS HAIIPYXEHb

(1) Hanpyxenns
16

ITOBHHHC

5 CALCULATION OF STRESSES

Q) Stresses should be calculated at the



OO4YHMCITIOBATHCS JUIS TPAHWYHUX CTaHIB 3a
MPUIATHICTIO 10 eKCILTyaTaIlii.
2 [Tonepeuni  mepepisu  wiacy 4
OLIIHIOIOTHCS. HAa BTOMHE HABAaHTAXCHHS Yy
Biamosiguocti 3 EN 1993-1-5.

Mpumirka 1. [us.
EN 1993-6.

HacranoBy Bimx EN 1993-2 no

Mpumirka 2. Hamionansauit JlomaTtok Moke aaBaTH
OOMEKEHHS TS TIepepisiB Kiacy 4.

(3) HowminampHe HampyXCHHS [OBHHHE
oOumcioBaTUCS B Micll IependauyBaHOTO
BTOMHOTO  TOHIKO/DKeHHS.  Edextn, 1m0
MPU3BOJATH 10 KOHIIEHTpAIlii HampyXeHHS B
eJIeMEeHTaX, 1 BIAMIHHI BiJI BKIIOYCHHX B
a6 8.1 - 8.10, moBUHHI 00UYHCITIOBATHCS 3
BUKOPUCTAHHSM KOe(DIlIEHTY KOHLEHTpaLii
HanpyxenHs (SCF) BiamoBinHo 10 1. 6.3 s

OTpPUMAaHHS 3MIHEHOTO HOMIHAJIBHOTO
HaTPY)KEHHS.
(4 TIpm BUKOPHCTaHHI METO/IIB

JIOKAJTbHOTO HANpYXCHHS B eJIeMEHTax, IIIO0
HaBeJleH1 y Tabnuii B.1 HanpykeHHs MOBHHHI
obuncroBatHcs 3a 1. 6.5.

(5) XapakTepHi Hampy)KeHHs, [if04i B
OCHOBHOMY MaTepialii eJIEMEHTIB:

- HOMIHAJIbHE HOpPMaJIbHE HANPYXXEHHS O ;

- HOMIHQJIbHE TOTUYHE HANPYXEHHS 7 .

Mpumirka. {5151 BpaxyBaHHs CyMapHOTO HOMiHAJILHOTO
HanpyxeHHs auB. . 8(2).

(6) XapakTepHi Hampy)KeHHs, [Iif04i B
3BapHOMY IIBi (1uB. puc. 5.1):

— HOpMaJIbHE HaIPYKEHHS Gwf MOMEPEK Bici

2 2
3BApPHOTO LIBA: O, =[O\ + 7T ;

— AOTHUYHC HAIIPYKCHHA 7, IIOB3J0BX Bicl

3BapHoro mBa: Ty; =7 5,

JUISl SIKUX TIOBHHHI TPOBOJMTHCS JIBI OKpeMi
MePEBIPKH.

Mpumitka. OnvcaHi BHUIE PO3PaxXyHKH BiApi3HAIOTHCS
Bil PO3paxyHKiB, SIKi 3aCTOCOBYIOTBCA LIS TIEPEBipKH
TPaHUYHOI'O CTaHY KyTOBOT'O 3BAPHOI'O LIBA 32 HECYYOHO
37aTHICTIO, 1 HaBeneHi B EN 1993-1-8.

np. ICTY-H B EN 1993-1-9:201X

serviceability limit state.
(2 Class 4 cross sections are assessed for

fatigue loads according to EN 1993-1-5
NOTE 1: For guidance see EN 1993-2 to EN 1993-6.

NOTE 2: The National Annex may give limitations for
class 4 sections.

(3) Nominal stresses should be calculated
at the site of potential fatigue initiation.
Effects producing stress concentrations at
details other than those included in Table 8.1
to Table 8.10 should be accounted for by using
a stress concentration factor (SCF) according
to 6.3 to give a modified nominal stress.

(4)  When using geometrical (hot spot)
stress methods for details covered by Table
B.1, the stresses should be calculated as shown
in 6.5.

(5)  The relevant stresses for details in the
parent material are:

— nominal direct stresses o ;

— nominal shear stresses 7 .

NOTE: For effects of combined nominal stresses see
8(2).

(6)  The relevant stresses in the welds are
(see Figure 5.1):

— normal stresses ows transverse to the axis of

the weld: o, =./o?, +7°,

— shear stresses 7, longitudinal to the axis of

theweld: 7, =7 ;

for which two separate checks should be
performed.
NOTE: The above procedure differs from the

procedure given for the verification of fillet welds for
the ultimate limit state, given in EN 1993-1-8.

17
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XapaKTepHi HATIPYKeHHS
relevant stresses
Oy

Tiie

Tus

XapaKkTepHi HANIPY’KeHHS
relevant stresses
Ty

PucyHnok 5.1 — XapaxkTepHi HalIpy»KE€HH$, 110 JIIIOTh B KYTOBHX 3BapHUX IIBaX
Figure 5.1 —Relevant stresses in the fillet welds

6 BU3HAYEHHA JTAITA3OHY
HAIIPYKEHHSA

6.1 3arajabHi M0JIOKEHHSA

(1)  Ominka BHUTPHUBAJIOCTI MOBHHHA

BHKOHYBATHUCA 3 BUKOPUCTAHHAM:

— HOMIHAJIBHOTO Jlalma30Hy  HaIpPYyXEHb
OUKITIB  JUIsL  JIeTalieil, TNpUBEJACHUX B
Tabmax 8.1 - 8.10;

- 3MIHHHAX HOMIHAJIBbHUX miarna3soHiB
HaIpY>KEeHb IHUKIIB I BUMAJKY Pi3KO1 3MIHU
nepepiziB MoOIM3y MICIl MOIIKO/KEHHS, K1
He BKJIroueHi B Tadmumi 8.1 - 8.10;

— JIOKaJIbHUX J1alla30HIB HAINPY)KECHb ITUKIIIB,
KOJIN 3HAYHI IpalieHTH HaIpy>KeHb
BUHUKAIOTH ouId LIOBHUX 3'€/IHAHDb,
npuBeIeHux B Tadumii B. 1.

Mpumitka. Hamionaneuuii JlomaTok Moke HaJaBaTH
iH(pOpMAIli0 3 MPUBOJY BHKOPUCTAHHS HOMIHATbHUX
Jiama3oHiB HANPYKCHHS [UKIIB, 3MiHHAX HOMiHAJIbHUX
JIiama3oHiB  HANpYKEHHS [HKIIB a00 JIOKaJIbHUX
niama3oHiB HampyxeHHs IukiiB. Kareropii emeMmeHTiB
JUTS JIOKAJIBHUX /Iialla30HIB HATIPY)KEHHS IUKIIB IUB. B
Honatky B.

(2)  PospaxyHkoBe 3HA4YCHHS [iala3oHy
LUKy HalpyXXeHHs y po3paxyHKax Ha BTOMY
NpURMaEeTbes  PIBHUM  Ve.AOg, Ha 0asi

Nc = 2x10° nuxis.
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6 CALCULATION OF
RANGES

STRESS

6.1 General

(1) The fatigue assessment should be
carried out using

— nominal stress ranges for details shown in
Table 8.1 to Table 8.10,

— modified nominal stress ranges where, e.g.
abrupt changes of section occur close to the
initiation site which are not included in Table
8.1to Table 8.10 or

— geometric stress ranges where high stress
gradients occur close to a weld toe in joints
covered by Table B.1.

NOTE: The National Annex may give information on
the use of the nominal stress ranges, modified nominal
stress ranges or the geometric stress ranges. For detail
categories for geometric stress ranges see Annex B.

(2)  The design value of stress range to be
used for the fatigue assessment should be the

stress ranges y.Aog, corresponding to
N. =2x10° cycles.



6.2  Po3paxyHkoBe 3HAYeHHA HO-
MiHAJILHOIO iana30Hy HANIPY:KEHHS HUKJTY

(1) [dns  po3paxyHKy BTOMH IOBHHHE
BUKOPHCTOBYBATUCSI PO3PAXYHKOBE 3HAYCHHS
miama3oHy HANpYXEHHS UKLy VAo, 1

Ve AT,

np. ICTY-H B EN 1993-1-9:201X
6.2  Design value of nominal stress range

(1)  The design value of nominal stress
ranges yg Aoz, and ygAr., should be

determined as follows:

YerAOg , = A X Ay X A X Ay XAG(7Fka)

(6.1)

Vet ATe, = A x Ay x A x 4, XAT(VFka)

ae:

Ao (7 Q). At(yQy) -
HaIMpY>KEeHHs 1UKJTYy, BUKIUKAHUW BTOMHUMU

HaBaHTaXeHHIMU HaBeaenumu B EN 1991;

A -

miama3oH

€KBIBAJICHTHI Koe(ilieHTH
MOIIKOJ/KEHHSI, 3aJIekH1 B CHEKTPiB, SIK

BKa3aHO y BiAmoBigHOMY po3airi EN 1993.
(2)  3aBigcyTHOCTI BiIMOBIAHUX 3HAYCHb

A, - TPOEKTHE 3HAY€HHS HOMIHAIBHOIO

Jianma3oHy  HAmpYXeHHS  MOXe Ooytu
BH3HAYEHO BIAMOBIHO 10 BUMOT, MPUBEICHUX
B Jlomatky A.

Mpumirka. HanionaneHuii Jlonatok Moxke HajaBaTH
iH(opMaliiro, gonoBHio04M JJogarok A.

6.3  Po3paxyHkoBe 3HauYeHHsI 3MiHHOIO
HOMIHAJILHOTO  [Jiana30Hy  Halpy:KeHHs
HUKJLY

1) Po3paxyHkoBe 3Hau€HHS 3MIHHOTO
HOMIHAJILHOTO [Iialla30HYy HANPYKEHHS LUK

VeiAOz, 1 yiATg, NOBUHHO BU3HAYaTHUCA

TaKHMM YUHOM:

where:

Ao(yQy), At(yQ,) Is the stress range
caused by the fatigue loads specified in
EN 1991;

A, are damage equivalent factors depending

on the spectra as specified in the relevant parts
of EN 1993.

(2)  Where no appropriate data for

A, are available the design value of nominal

stress range may be determined using the
principles in Annex A

NOTE: The National Annex may give in formations
supplementing Annex A.

6.3  Design value of modified nominal
stress range

(1)  The design value of modified nominal
stress ranges y Ao, and y Az, should be

determined as follows:

VerAog , =Ke X x A, x 4. % 4, XAO—(VFka)

Ve ATe p =Ke XA X Ay X Ao x Ay XAT(7Fka)

ne:

K - xoeQilieHT KOHIEHTPALil HAIPYKCHHS,
HEOOXITHUHA 11 ypaxyBaHHs 30UIbIICHHS
JIOKANbHOTO  HAIpPYXEeHHs, 00yMOBIEHOTO
reoMeTpiero  Jerani, He BKJIIOYEHOI B
XapakTepHy KpuBy Aoy — N.

Mpumitka. 3nadenns Kk, Moxyre OyTu BU3HA4YCHI 3a

JIOBiTHUKaMH a00 BiAMIOBITHUMH PO3PAXYHKAMH.

(6.2)

where
k, is the stress concentration factor to take

account of the local stress magnification in
relation to detail geometry not included in the
reference Ao, —N - curve.

NOTE: k; - values may be taken from handbooks or
from appropriate finite element calculations.
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6.4  Po3paxyHkoBi 3HauyeHHs [iana3oHy
HAINIPY’KeHHS LHUKJY VI 3BapHHX 3'€IHAHb
npogisis 3 NopoKHUHAMHU

(1) Skmo He BUKOHYBAIMCS TOYHIIII

PO3paxyHKH, PO3paxyHKOBE 3HAYCHHS
3MIHHOTO HOMIHQJIEHOTO HaIpy>KEHHS
Ve Aok, MOBHHHO BHU3HAYATUCS 3

BUKOPUCTAaHHAM CIIPOLICHOT MOJENi 3TiTHO
1. 4(2) HACTYITHUM YHHOM:

6.4  Design value of stress range for
welded joints of hollow sections

(1) Unless more accurate calculations are
carried out the design value of modified

nominal stress range y. Ao, should be

determined as follows using the simplified
model in 4(2):

YerAoe , =K (7FfAU;2) (6.3)
ne: where:
YeAO*z, - pO3paxyHKOBE  3HA4YEHHS 7eAo ™, s the design value of stress range

Jlana3oHy HaANpYyXEeHHs I[UKIy, BHU3HAaueHE
JUIS CIIPOIIEHOT MOJieNi (pepMU 3 IIAPHIPHUMU
BY3JIaMU;

k, — KxoediieHT 30iMbIICHHS, BU3HAYAECTHCS
3a Ta0oauiamu 4.1 14.2.

6.5 Po3paxyHkoBe 3HauYeHHsI Jiana3oHy
HANPY:KeHHs ISl JT0KAJbHOT0 HANPY KeHHS

(1)  PospaxyHKOoBe 3HAYEHHS Jialla30HY
IIsT  JIOKAIBHOTO — HANMpPYXKEHHS UKy

calculated with a simplified truss model with
pinned joints;

k, is the magnification factor according to
Table 4.1 and Table 4.2.

6.5 Design value of stress range for
geometrical (hot spot) stress

(1)  The design value of geometrical (hot
spot) stress range . Aocg, should be

ny AO—E,Z IIOBUHHO BU3HAYATHUCA TAaKUM determlned as fo”ows_
YUHOM:

Ve Aoe , =K; (7FfAGE,2) (6.4)
Ie: where:

K¢ - koe(ilieHT KOHIIEHTPALT HAIIPY)KCHHSI.

7 MEXA BTOMUA
7.1 3arajbHi HOJ0KEHHSA

(1) Mexa BromMH IS HOMIHAJBHHX
Jiama3oHIB HAMpPY>KEHb MPeICTaBlIeHa CepiiMU

kpuBux  (logAoy)—(logN) i  kpuBux

(logAzg)—(log N)
BIJIIOBIAAIOTH THIIOBUM KaTeropism
enemeHTiB. KokHa Kareropis eJIeMEHTIB
MO3HAYAEThCS YMUCIOM, PIBHUM 3HAYECHHIO
Mexi BTomMH Ao, i Ar., H/Mm? sky

(S-N-kpwusi), AKi

BHU3HAYEHO Ha 0a3i 2 MJIH. [IUKIIIB.
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k, is the stress concentration factor

7 FATIGUE STRENGTH
7.1 General

(1)  The fatigue strength for nominal stress
ranges is represented by a series of

(logAoy)—(logN) curves and
(logAz;)—(logN)  curves  (S-N-curves),
which correspond to typical detail categories.
Each detail category is designated by a
number which represents, in N/mm?, the
reference value Ao, and Az for the fatigue

strength at 2 million cycles.



(2) Hns HOMIHAJILHOTO HATIPY>KEHHS
MOCTIHHOT aMIUTITY/IM MEXa BTOMU MOKE OyTH
OTPUMAaHa TAKUM YHHOM:

np. ICTY-H B EN 1993-1-9:201X

(2)  For constant amplitude nominal stresses
fatigue strengths can be obtained as follows:

AN, = Aoy 2x10°

ge m=3 mis N <5x10°, nus. puc. 7.1

with m=3 for N <5x10°, see Figure 7.1

ATPN, =Azl 2x10°

me m=5 mra N <10°, mmB. puc. 7.2

1
2

with m=5 for N <10°, see Figure 7.2

Ao, = (J Ao, =0,737Ac,

MeXa BTOMH TOCTIMHOT aMIUTITYIH, TUB. PHC.
7.1;

is the constant amplitude fatigue limit, see
Figure 7.1, and

2 \5
At :(—j At =0,457A7,

- MeXa TMOIITKO/DKEHHS, IUB. puc. 7.2.

3 s CIIEKTpIB HOMIHAJIBHOTO
HaTPY)KEHHsI 3 Jialra30HaMH HalpyKCHb BHIIE
1 HIDKYE MEX1 BTOMH TOCTIHHOI aMIUTITYyAH
Ao, BUTpPHUBAJICTh NOBHHA OyTH BH3HAU€Ha
32 TIOBHUMH KPHUBUMH OIIOPY BTOMH TaKUM
YHHOM:

is the cut off limit, see Figure 7.2.

(3) For nominal stress spectra with stress
ranges above and below the constant
amplitude fatigue limit Ao, the fatigue

strength should be based on the extended
fatigue strength curves as follows:

AN, = Aoy 2x10°

ge m=3 a1 N <5x10°

with m =3 for N <5x10°

AcTN, = Acp 5x10°

ge m=5 g 5x10° < N <10°

with m =5for 5x10° < N <108

Ao, = (—JS Ao, =0,549A0,

MeEKa IMOIIKOKECHHSI, TUB. puc. 7.1.

is the cut off limit, see Figure 7.1.
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1000

100

Jiana3oH HOpMAJBLHUX HANPYkKeHb HUKITY Acr [H/Mm?]
Direct stress range Aor [N/mm?]

10 ; ; f i
1,0E+04 1,0E+05 1,0E+06 2 > 1,0E+07 1,0E+08 1,0E+09

JloBroBiuHicThb, yncjao nukiaiB N
Endurance, number of cycles N
1 Kareropisi eiemenTa Ao, 1 Detail category Ao,

2 Mexa BTOMH nocTiiinoi 2 Constant amplitude fatigue
amntityon Aoy limit Aoy

3 Mesxa nomkomKkeHHs Ao, 3 Cut-off limit Ao,

Pucynok 7.1 — KpuBi BUTpUBAJIOCTI [UId Jiaria30Hy HOPMAJILHOTO HAaNpYXEHHS LUKITY
Figure 7.1- Fatigue strength curves for direct stress ranges



Jliana3on 10THYHHUX HANIPY:KeHb HUKIY ATr [H/Mm?]

Shear stress range Atr [N/mm?]
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1000 +

1
100
2
10 f f 5 f |
1,0E+04 1.0E+05 1,0E+06 1, 0E+07 1,0E+08 1,0E+08

JloBroBiuHicThb, yncja0 nukiIiB N
Endurance, number of cycles N
1 Kareropisi eiemeHTy A7, 1 Detail category Az,

2 Mexa NOMKOIKEHHsA AT, 2 Cut-off limit Az,

Pucynok 7.2 — KpuBi BUTPUBAJIOCTI /1715 llalla30HY JOTUYHOTO HAIPYKEHHS LIUKITY
Figure 7.2 - Fatigue strength curves for shear stress ranges
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Mpumirka 1. [Ipyn npusHadeHH] BIATIOBIAHOI KaTeropii
JUISL KOHKPETHOTO €JEMEHTY KOHCTPYKIii 3HadeHHS
Jiana3oHy HampyxeHHi Ao, Ha 6a3i Ng =2 min

LUKJIIB Oyim po3paxoBaHi Ha piBHI 75% mocToBipHOCTI
st 95%  imoeipHocti  logN, 3 ypaxyBaHHAM
CTAH/IApTHOTO BiAXWJICHHS, PO3MIipy 3pa3ka i BIUIUBY
3aJIMIIKOBOTO HampyXeHHs. Yucino Toyok Ha rpadimi
(me wmenme 10) BuOupamocs 3  MipKyBaHb
cratucTudHoro asamizy, aue. Jomatok D EN 1990.

Mpumitka 2. Hanionanpumii  JlomaTok  Moxe
BH3HAYaTH KaTeropii eleMEHTIB 3a MEXEI BTOMH JUIA
KOHKPETHOT'O 3aCTOCYBaHHs Yy BHUIAJKY, SIKIIO OIlIHKa
MIPOBO/IUTHCS BIATIOBIZHO A0 MPUMITKH 1.

Mpumitka 3.  [lani  BunpoOyBaHb Uil JESKUX
€JIEMEHTIB TOYHO HE CIIIBIAJAIOTh 3 KPUBHUMH OIOPY
BTOMI Ha puc. 7.1. J[Js rapaHTOBaHOrO BUKJITIOUCHHS
HEKOPCKTHHUX 3HAYEHb TaKi CJIEMEHTH TO3HAYeHi «*» i
PO3MIIIYIOTECS HA OJIHY KATEropilo €JICMEHTIB HUXKUYE,
HIK IOr0O BHUMara€ IX MeXa BTOMH Ha 0a3si
2x10° uknis. JlogaTkoBa MepeBipKa MOXKE I ABHIIUTH
piBeHb Knacudikallii TaKMX €IEMEHTIB Ha OJHY Kare-
rOpil0 y BHIIAAKY, SKIIO MEKa BTOMH IOCTIHHOL
aMIUTiTyid Ao, BH3HAa4YeHa SIK MeXa BTOMH Ha 0as3i

10" mwmkmiB s m=3 (. puc. 7.3).

A
log Agg

NOTE 1: When test data were used to determine the
appropriate  detail category for a particular
constructional detail, the value of the stress range Ao,
corresponding to a value of N, =2 million cycles were
calculated for a 75% confidence level of 95%
probability of survival for logN , taking into account
the standard deviation and the sample size and residual
stress effects. The number of data points (not lower than
10) was considered in the statistical analysis, see annex
D of EN 1990.

NOTE 2: The National Annex may permit the
verification of a fatigue strength category for a
particular application provided that it is evaluated in
accordance with NOTE: 1.

NOTE 3: Test data for some details do not exactly fit
the fatigue strength curves in Figure 7.1. In order to
ensure that non conservative conditions are avoided,
such details, marked with an asterisk, are located one
detail category lower than their fatigue strength at
2x10° cycles would require. An alternative assessment
may increase the classification of such details by one
detail category provided that the constant amplitude
fatigue limit Aoy is defined as the fatigue strength at

107 cycles for m=3 (see Figure 7.3).

2x10° 5x1¢°F 107

>
log N

Pucynok 7.3 — KpuBa BUTpUBANOCTI JUIsl BU3HAYCHHSI alIbTEPHATUBHOT MEX1
[y . *
BTOMH AO. I JeTanei, kiacu(ikoBaHUX K Ao,

Figure

(4)  Kareropii enementiB Ao, i Az, s
HOMIHAJIBHOTO HAaIpPYKEHHs TPEICTaBIeHi B
HACTYITHUX TAOIHIIAX:

Tabmuust 8.1 - [Id JIUCTOBUX €JIEMEHTIB 1
MEXaHIYHUX 3'€JIHaHb BY3JIB;

Tabmuust 8.2 - g
nepepisis;

3BapHUX 30IpHHUX

Tabmuus 8.3 - s MONEpeYHHX CTUKOBUX
3BapHUX IIBIB;
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7.3— Alternative strength Ao for details classified as Ao

4) Detail categories Ao and Az, for
nominal stresses are given in

Table 8.1 for plain members and mechanically
fastened joints

Table 8.2 for welded built-up sections

Table 8.3 for transverse butt welds



Tabmums 8.4 - nns mpuBapeHWX AeTaien 1
pebep;

Tabmuus 8.5 - nns HaBaHTaXEHUX 3BapHUX
BY3JIIB;
Tabmuus 8.6 - 11t mpodiniB 3 MOPOKHUHAMH;

Tabmuus 8.7 - 1 BY3JIOBHX 3'€JJHaHb
rpar4actux Gpepm;

Tabmuus 8.8 - I OPTOTPOMHUX IUIUT i3
3aKpUTHMH peOpamu;

Tabmuus 8.9 - mis OPTOTPOMHUX IUIUAT i3
BIIKPUTUMH pedpamu;

Tabmus 8.10 - nang By3niB  3'eHaHHSA
BEPXHbOI MOJUIII 13 CTIHKOIO OaIKu.

5) Kateropii ™mexi BroMH Ao, i

JIOKaJNbHUX Jlara3oHIB HaNpy>KeHb MPUBEICH1
B Jlogarky B.

IIpumirka. Hamionansauii J{ogatok Moxxe Mpu3HaYaTH
MEXy BTOMH AC. i AT; NS €lIEMEHTIB He OXOIUIEHHX

tabmuipsivu 8.1 - 8.10 1 lonatkom B.

7.2 3Mina Mexi BToMu

7.2.1 Enemenmu 06e3 36apioeanus aoo 3i

36apuumu  3'eOnannamu 3  noeHicmio
3HAMUM SHYMPIWIHIM 3ANUMKOBUM
HANPYHCEHHAM

(1) B enementax 0e3 3BaproBaHHs abo 3i
3BapHUMH 3'€JHAHHSMHU 3 TOBHICTIO 3HITHM
BHYTPIIIHIM  3aJUIIKOBHM  HANpPYXCHHIM
BIUIMB CEPEIHBOTO HANPYXKCHHS LUKIY Ha
MEXYy BTOMH MOXXe OyTH BpaxoBaHUU
MPU3HAYCHHSIM 3MEHIICHOTO EKBIBAJICHTHOTO
Jiana3oHy HaIpPYyXEeHHA LUKILYy Aog,, AKIIO
YacTHUHA IUKITY a00 BECh IIUKII € CTUCKAIOYHM.

(2)  ExBiBasieHTHHIl aiana30H HaMpyKEHHsI
UKy MOXE OyTM BU3HAYCHHH CYMOIO
po3TsrHyToi uactuHu 1 60 % BeIMUUHU
CTHCHYTOT YacTHHH Jialla30Hy HaIPYKCHHS
UKy, puc. 7.4.

7.2.2 Bnaue po3mipie

(1) Bmowus pO3MipiB MOTIEPEYHOTO
nepepizy, NOB'I3aHMA 3 TOBIUMHOIO abo
IHIIUMU KOHCTPYKTUBHUMH OCOOIMBOCTSIMHU
nertaini, HeoOXiTHO BpaXOBYBATH, SIK BKa3aHO B
tabauusx 8.1 - 8.10. B npomy BUMaaKy Mexa
BTOMM BU3HAYAETHCS K
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Table 8.4 for weld attachments and stiffeners

Table 8.5 for load carrying welded joints

Table 8.6 for hollow sections
Table 8.7 for lattice girder node joints

Table 8.8 for orthotropic decks — closed
stringers

Table 8.9 for orthotropic decks — open
stringers

Table 8.10 for top flange to web junctions of
runway beams

(5)  The fatigue strength categories Ao,

for geometric stress ranges are given in Annex
B.

NOTE: The National Annex may give fatigue strength
categories Ao, and Ar. for details not covered by
Table 8.1 to Table 8.10 and by Annex B.

7.2 Fatigue strength modifications

7.2.1 Non-welded or stress-relieved welded
details in compression

(1) In non-welded details or stress-relieved
welded details, the mean stress influence on
the fatigue strength may be taken into account
by determining a reduced effective stress

range Ao, in the fatigue assessment when
part or all of the stress cycle is compressive.

(2)  The effective stress range may be
calculated by adding the tensile portion of the
stress range and 60% of the magnitude of the
compressive portion of the stress range see
Figure 7.4.

7.2.2 Size effect

(1)  The size effect due to thickness or
other dimensional effects should be taken into
account as given in Table 8.1 to Table 8.10.
The fatigue strength then is given by:
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ACG 1eq = kAo, (7.0

8]

o max

ANANE
L.OITHI'I

\/[ \/ - Ao = |0max|+0,6|0'mm|

+ posTar (tension)
— cTHCK (Compression)

o

Pucynok 7.4 — 3MiHeHU# [iama30H HANpY)KEHHsS LUKy U1 €JIeMEHTIB Oe3 3BaproBaHHs abo 31
3BapHUMHU  3'€JHAHHSAMHM 3 TIOBHICTIO 3HSATUM BHYTPIIIHIM  3aJUIIKOBUM
HaTPYKEHHIM

Figure 7.4 - Modified stress range for non-welded or stress relieved details

8 PO3PAXYHOK BTOMMU 8 FATIGUE VERIFICATION
(1) HowminampHi, 3MiHHI HOMIHAJIBHI 20O (1) Nominal, modified nominal or
JIOKAJIbHI Jiara30Hu HAMpPYXXCHHS IHMKITY Bif geometric stress ranges due to frequent loads
HaBaHTaKCHb, 110 barato pasis w,Q, (see EN 1990) should not exceed

nosroproroteess  w,Q,  (muB. EN 1990) He
TTOBUHHI ITEPEBUIIYBATH

JUIsl J1iania30HiB HOPMAJIbHOTO

Ao <15f, HAIpPYKEHHs
(for direct stress ranges) (8.1)
Az <15 fy / \/é JUIsl J1iania30HiB JOTUYHOTO HATPY)KESHHS
(for shear stress ranges)
(2)  HeoOxigHo mepeBiputH, OO MpH (2) It should be verified that under fatigue
BTOMHOMY HaBaHTaXXCHHI: loading
Ve AOE <10
Ao !y
Ta (and) (82)
Ve ATe, <10
Ate |y
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Mpumitka. Tabmumi 8.1 - 8.9 BumararoTh, MO0 IS
JIeSIKUX €JIEMEHTIB Jlialla30HU HaNpYy)KEHHS [UKIIB Oyin
BH3HAYEHI B TOJIOBHOMY HAIPyXEHi.

(3)  Slkmro He BKa3zaHe iHIIE, B KAaTEropisx
enemMeHTiB B Tabmuipsix 8.8 1 8.9, y pasi
CYMICHOTO BIUIMBY HANpYKEHHS  IHKJIIB
Aoy, 1 At , HEOOXiIHO MEPEBIPUTH, IO:

3
VrAoe

Ao |y

(4)  Komu memae nanux ansa Ao, i Arg,

MO>K€ BUKOPUCTOBYBATHUCS (popMa NEPEBIPKHU 3
Honatky A.

Mpumitka 1. Jlomatok A mnependayae TOB3IOBKHIM
HaTPsIM JTialma30HiB HANPY)KEHb ITUKITIB. J[aHe ysaBIeHHS
MOXKe OyTH yTOYHEHE s Jiiana3oHiB JIOTHYHOTO
HaIpY>KeHHS [IUKIIB.

IIpumirka 2. Hanionanpauii JlomaTok MoXe maBaTH
iH(pOpMaIlif0 PO BUKOPUCTAHHS JOJIATKY A.

VeeATe o
At |y

np. ICTY-H B EN 1993-1-9:201X

NOTE: Table 8.1 to Table 8.9 require stress ranges to
be based on principal stresses for some details.

3) Unless otherwise stated in the fatigue
strength categories in Table 8.8 and Table 8.9,
in the case of combined stress ranges Ao,

and Az, it should be verified that:

5

<1,0 (8.3)

(4)  When no data for Ao, or Az., are

available the verification format in Annex A
may be used.

NOTE 1: Annex A is presented for stress ranges in
longitudinal direction. This presentation may be adapted
for shear stress ranges

NOTE 2: The National Annex may give information on
the use of Annex A.
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Taboauusa 8.1 — [InomuHHI el1eMEHTH 1 MEXAHIYHI 3'€THAHHS

Table 8.1 — Plain members and mechanically fastened joints
Kareropis
CJICMCHTIB EneMeHT KOHCTPYKITiT Ornuc Bumoru
Detail Constructional detail Description Requirements
category
IIpumiTka 1. Mexa BTomu 160 - MmakcuMasbHe IIpokaTHi i mpecoBaHi BUPOOU Enementn 1) - 3): ['ocTpi KpOMKH, TIOBEPXHEBI Ae(heKTH
3HauyeHHs. Hiski 1HII €JIeMEHTH HE MOXYTh JOCSITTH ) MPOKATY MiIArat0Th BUIAIICHHIO IUTi(DOBKOIO 1 OTPUMAHHIO
KpamIoi Mexi py OyIb-SKOMY YHCI [UKITIB. 1) Mnacrunn i mctu IJTABHUX TIEPEXOJIIB
NOTE: The fatigue strength curve associated with 2) Hpoxatuuii mpocis Details 1) to 3): Sharp edges, surface and rolling flaws to be
gatego;y -160 is the htl]ghest. No dekt)all cfan relach a 3) Be3MmoBHi MPOBIB 3 TOPOKHUHAMH |m#r0v%d by grinding until removed and smooth transition
etter fatigue strength at any number of cycles. NPAMOKYTHOT 260 KpyrIIoi (bOpMI/I. acnieved.
160
Rolled and extruded products:
—_—
\j H>\ 1) Plates and flats;
- =
q‘@ .;5‘\;%% € W 2) Rolled sections;
3) Seamless hollow sections, either rectangular or
circular.
OO0pi3Ha TOBCTOJIMCTOBA CTAJIb 1 JIUCTH 4) Bci BuauMI Ci1iIM HEPIBHOCTEH KPOMOK TIOBHHHI BHIAJISITUCS.
ra3oIia3MoBOr0 pi3aHHS: I[ToBepxHi pizy MOBHHHI (pe3epyBaTHcs ado nutipyBaTUCcs, BCi
. . _ | 3amupu moBMHHI BUIATSATHUCS.
4) MamuHHe ra30IUIa3MOBe pi3aHHS a00 00pi3HUI
MaTepiaj 3 MOAAJIbIINM JIOBEICHHSIM. Bynp-siki MalMHHI TOAPSNUHY, HAIPUKIIAJ BiJ orepariii
) ) (pe3epyBaHHsI, MOXKYTh OyTH TUIBKH TIapaJIeIbHUMH HATIPSIMY
_ 5) KpoMmku matepiaity 3 Ta30II1a3MOBHM Pi3aHHAM HanpyKeHHA.
140 3 HEMIMOOKUMHU PETYIIIPHUMH O0pO3HaMH abo

MaTepiaix pyqHOTr0 Ta30IUIa3MOBOIO Pi3aHHSA 3
MIOZIAJIBILMM JIOBEJICHHSIM JUTS BHIAJICHHS BCIX
HepiBHOCTEelH. MaImyHHe ra30I1u1a3MoOBe Pi3aHHS 3
sikictio pizanns 3rigHo EN 1090.

Enementn 4) 1 5):

- T'octpi kyru nmoBuHHI ycyBaTHcs nutidyBanusM (yxun <1/4)
a0o OLIIHIOBATHUCS 3 YPaXyBaHHIM BiJIIOBIIHIX KOE]IlI€HTIB
KOHICHTPAI[T HANPY>KECHHS.

- He nonmyctrMuii peMOHT MOBTOPHUM 3BapIOBaHHSAM
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii Omnuc Bumorn
Detail Constructional detail Description Requirements
category
Sheared or gas cut plates: 4) All visible signs of edge discontinuities to be removed.
4) Machine gas cut or sheared material with The cut areas are to be machined or ground and all burrs to be
subsequent dressing. removed.
5) Material with machine gas cut edges having Any machinery scratches for example from grinding operations,
125 e shallow and regular drag lines or manual gas cut can only be parallel to the stresses.
:r?%*&ﬁ material, subsequently dressed to remove all edge . _
— discontinuities. Details 4) and 5):
Machine gas cut with cut quality according to - Re-entrant corners to be improved by grinding (slope < %) or
EN 1090. evaluated using the appropriate stress concentration factors.
- No repair by weld refill.
6) 1 7): IlpokaTHi i mpecoBaHi BUPOOH 5K y Enementu 6) i 7): AT o0uuCIrOEThCs 32 (POPMYIIOFO:
100 — enemenrax 1), 2), 3) .
T T Details 6) and 7): Az calculated from:
m=5 == = 6) and 7): Rolled and extruded products as in
—— Py details 1), 2), 3)
P v s(t)
o>
It
JIA €JIEMEHTIB 1 - O 3 HCIPIXKABIKOYO1 CTAJl - HCOOX1JHO BUKOPHUCTOBYBATH 3HM)KXCHY HAa OJHY CTYIIIHb KaTCrop1ro.
—— T—— - i 0 - y - o
For detail 1 — 5 made of weathering steel use the next lower category.
8) CumerpuyHe 3'€JHaHHS 3 TTOABIHHUMH 8) Ao 00UHCIIOETHCS 3a Jlnst 6onToBUX 3'€THAHB
HAKJIaIKaMH, 3 BUCOKOMIITHIMH OONTaMu 3 TepepizoM 6pyTToO. (ememenT 8) - 13)) B mistomy.
TIOTIePETHIM HATATOM. . .
T 8) Ao to be calculated on Bijcrans Bijt Kpato eneMeHry 10
112 T - 8) Double covered symmetrical joint with LEHTPY GOITOBOrO OTBOPY.

preloaded high strength bolts

the gross cross-section.

e >15d
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii Omnuc Bumorn
Detail Constructional detail Description Requirements
category
.9) 3'enHaHHs 3 MOABIMHIUMY HaKJIaIKaMH, OOITH .9) Ao obumcmroeThCs 32
ITiTBUIIIEHOT TOYHOCTI. mepepizoM HETTo. Bizacrans Big kparo:
.9) Double covered joint with fitted bolts. .9) Ao net crosssection.
e, >1,5d
9) 3'enmHaHHs 3 NOABIHHUMU HAKJIaJKaMU Ao 00UnCTIOEThCS 32 Kpox GonTis:
iH'exiiHIMK OonTaMu Oe3 MONEPENHLOro HATATY. | HmepepizoM HeTTo.
9) Double covered joint with non preloaded 9) Ao net crosssection. p, > 2,5d
injection bolts.
10) 3'eqHaHHS 3 OIHOCTOPOHHIMH HAKJIQJKAMH 1 10) Ao obuuncroeThCs 32 Kpox Goxris:
BHCOKOMIIIHUMHM OOJITaMH 3 MONEPEHIM HATATOM. | TiepepizoM GpyTTO.
. . . . >
90 — 10) One sided connection with preloaded high 10) Ao gross cross-section. P, 22,5d
== o
S o T s strength bolts. ) .
”EE%“%} Ilo3HaueHHs B1ANIOBIAHO A0
e ;\'L\__ 10) 3'eqHaHHs 3 OJHOCTOPOHHIMY HAKIIAIKAMH 1 10) Ao 0GUHCITIOETBCS 3a EN 1993-1-8, puc. 3.1.
10) I CHP iH'eKIIHHUME GOITaMH 3 TIOIEPEHIM HATATOM. nepepizoM 6 o. . .
- P pep pyTT For bolted connections (Details
10) One sided connection with preloaded injection | 10) Ao gross cross-section. | 8) to 13)) in general:
bolts. .
End distance:
11) EnemenTH KOHCTPYKIIiii 3 OTBOpaMu 11) Ao obuuncmoeTbest 3a
HaBaHTa)KeHi 3TMHAIBHUM MOMEHTOM i TIEpEPi3OM HETTO. e >1,5d
TIOB3I0BXKHIM 3YCHIULSM. 1) .
Ao net cross-section. : .
(1 11) Structural element with holes subject to Edge distance:
bending and axial forces
; - e, >1,5d
12) 3'emHanHsA 3 OJHOCTOPOHHIMA HAKJIAIKAMHU, 3 12) Ao 00YHCITIOETHCS 3a
6onTaMu ImiABUIIEHOI TOYHOCTI. mepepizoM HeTTo.
80

12) One sided connection with fitted bolts.

12) Ao net cross-section.

Spacing:
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii Omnuc Bumorn
Detail Constructional detail Description Requirements
category
12) 3'eHaHHs 3 OMHOCTOPOHHIMYU HAKJIKaMHU i 12) Ao 00YHCITIOETHCS 3a p, > 2,5d
iH'exuiiiHuMu OonTamu Oe3 MONEPeHLOro HATATY. | Mepepi3oM HETTO.
12) One sided connection with non-preloaded 12) Ao net cross-section. Spacing:
injection bolts. ’
13) 3'eqHaHHs 3 OTHOCTOPOHHIMH HakJaaKamMu abo | 13) Ao o0umcIoeThes 3a > 92 54
CHMETpPHUYHE 3'€THaHHS 3 MOIBIHHUMHU HAKJIA/IKa- HepepizoM HeTTo. P> =4
MU, OONITaMU HOpMaJIbHOI TOUHOCTI O3 mornepe- ) .
HbOro HaTAry. bes 3MiHM HanpsAMYy BeKTOpa 13) Ao net cross-section. -
4 DM BEKTOP Detailing to EN 1993-1-8,
50 3yCHILIAL. .
Figure 3.1
13) One sided or double covered symmetrical
connection with non-preloaded bolts in normal
clearance holes. N, load reversals.
14) bontu i cTprkHi 3 Hapi3aHUM a00 HakaTaHuM | 14) Ao pO3paxOBYETHCS 3a IUIOIICIO HETTO i PO3TAT 3yCHILISE Ha
Pi3b0OJICHHSM B HaNpy)>XEHOMY cTaHi. J[Jisl BeMKUX | GonT.
JiaMeTpiB (aHKepHi 60ITH) HEOOXiTHO ) ) ) )
BPaXOBYyBATH BILIHB PO3Mipy MU IOTIOMO3i K, . [ToBuHHI BPAXOBYBATHCA 3THH 1 PO3TSIT Bilt e(peKTy BaXkeJs 1
HaIpy)KEHHS 3TUHY Bif iHIINX BIUIMBIB. J{1g GonTiB 3
14) Bolts and rods with rolled or cut threads in TIOMEPE/IHIM HATATOM MOXKE GPATHCS 110 yBArH 3MEHIICHHS
50 tension. For large diameters (anchor bolts) the size | AlallasoHy HalpyKCHHA LUKITY.

BIUIMB PO3MIpiB [UIst

size effect for

t>30 mm (mm): k,=(30 /t)**

effect has to be taken into account with k.

14) Ao to be calculated using the tensile stress area of the bolt.

Bending and tension resulting from prying effects and bending
stresses from other sources must be taken into account.

For preloaded bolts, the reduction of the stress range may be
taken into account.
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii Omnuc Bumorn
Detail Constructional detail Description Requirements
category
OnHo3pi3HI 2060 qBO3pi3HI OonTH (pi3pOsieHHs HE B | 15) A7 004MCITIOETBCS B IUIONI OpyTTO 6OITA.
UIOMIMHI 3pi3y) 15): GONTH ITiABUIEHOT TOYHOCTI,
GOJITH HOPMAJIBHOT TOYHOCTI 63 3MiHU HaIpsIMY 15) Az calculated on the shank area of the bolt.
BeKTOpa 3ycuyuis (00NTH Kiacy MiHocTi 5.6, 8.8
L 1] a60 10.9).
100 - e )
n= (15 — Bolts in single or double shear Thread not in the
-— ]_‘-_—- shear plane 15)
- Fitted bolts
- normal bolts without load
reversal (bolts of grade 5.6, 8.8 or 10.9)
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Ta6imus 8.2 — 3BapHi 30ipHi epepizu
Table 8.2 — Welded built-up sections
Kareropis
CJICMCHTIB EneMeHT KOHCTPYKITiT Ornuc Bumoru
Detail Constructional detail Description Requirements
category
BesnepepBHi MOB3/10BXkKHI 3BapHi IIBU. Enementu 1)1 2)
1) Topuesi mBH, BUKOHAaHI aBTOMAaTHYHHM 3BapIOBAaHHSM 3 000X He nonyckarorbes gedeKTH Ha 1MovaTKy i KiHIi 111Ba, 3a
OOKiB. BUHSATKOM BUIIAJIKIB KOJI (paxiBIIeM BUKOHYIOTBCS
) ) ) . . PEMOHT 1 KOHTPOJIb JUIsl TIEPEBiPKH MPaBUIIBHOCTI
T 2) ABTOM.aTI/IlIHl KyTOBi 3BaPHi LIBHL. Tgpu} IUIACTHH, SKi PEMOHTHUX POGIT.
; - 3’€]1HaHH1 BHAXJICCT MJIATAaOTh MEPEBIPIIl 3 BUKOPHUCTAHHAM
125 eneMeHTy 6) ado 7) 3 Tabmui 8.5. Details 1) and 2):
{‘%% —
{ L ) = Continuous longitudinal welds: No stop/start position is permitted except when the repair
) . . is performed by a specialist and inspection is carried out
1) Automatic butt welds carried out from both sides. to verify the proper execution of the repair.
2) Automatic fillet welds. Cover plate ends to be checked using
detail 6) or 7) in Table 8.5.
3) KyroBwuii a00 TOplieBHH 110B, BAKOHAHHI aBTOMAaTUYHUM 4) Konu eneMeHT MiCTUTh Je(DeKTH Ha MOYATKY 1 KiHII
3BapIOBaHHAM 3 000X OOKiB, aje SIKMH MiCTUTh Je()eKTH Ha 11IBa, [IOBUHHA BUKOpUCTOBYBaTHCs Kateropist 100.
_ MOYaTKY 1 KiHLI IIBa. . . . .
} — 4) When this detail contains stop/start positions category
%“"‘-mw 4) CTUKOBWHIA IIIOB, BAKOHAHUN aBTOMAaTHYHUM 3BapIOBAaHHIM 100 to be used.
—Tm TIIBKY 3 OHOTO OOKY 3 Oe3MepepBHOI0 MiIKIAKOI0, ae 6e3
12| el )

nedeKTiB Ha MoYaTKy 1 KiHIIl IIBa.

3) Automatic fillet or butt weld carried out from both sides but
containing stop/start positions.

4) Automatic butt welds made from one side only, with a
continuous backing bar, but without stop/start positions.
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
5) KyroBwii abo ToplieBHii 110B, BUKOHAHUH PYYHHM 5), 6) HeobOxinHa qy>xe XOpola MiJroHKa CTUKY MiXK
3BapIOBaHHSM. TIOJIUIIEIO 1 CTIHKOIO OaJIKy.
- 6) OTHOCTOPOHHIHM TOPIIEBHI IIOB, BAKOHAHUH PYyYHUM Kpaii cTiHKy MoBUHEH OyTH MiATOTOBIEHUH TaK, 1100
‘mﬁ\ T 3BapIOBaHHIM a00 aBTOMaTHYHHM 3BapIOBaHHAM 30KpeMa JJist NPHUTYIUICHA KPOMKa 3a0e3medyBaia MoCTiHHIIA poBap
100 — = 0astok KopoOYaToro mnepepisy. KOpEHS 1Ba 0e3 PO3pHBIB.
F’—%%' - .
(5) T 5) Manual fillet or butt weld. 5), 6) A very good fit between the flange and web plates
' ] is essential. The web edge to be prepared such that the
6) Manual or automatic butt root face is adequate for the achievement of regular root
welds carried out from one side only, particularly for box girders | Penetration without break-out.
7) BizpemoHTOBaHI KyTOBI IIBM, BUKOHAHI PyYHHM 3BaploBaHHsAM | 7) BumpaieHHs nutiyBaHHsSM, BUKOHaHI (axiBUeM s
a00 aBTOMAaTUYHUM 3BapIOBaHHSAM, 200 TOPLIEBI 3BapHI IIBH IS BUJAJICHHS BCIX BUIUMHUX JIe(EKTIB, 1 BiAMOBIIHUIA
Kateropii 1) - 6). KOHTPOJIb MOXYTbh BiJJHOBUTH IEPBUHHY KaTETOPIIO.
100 == : . : . - -
P s = 7) Repaired automatic or manual fillet or butt welds for categories | 7) Improvement by grinding performed by specialist to
@ 1) to 6). remove all visible signs and adequate verification can
restore the original category.
8) 3BapHe 3'eHAHHS 3 IEPEPUBUCTUM TIOB3I0BKHIM KyTOBUM 8) Ao HOpMaibHE HATIPY)KCHHSI B TIOJHIL.
g
LIIBOM.
Eﬁm’jﬂh 8) Ao based on direct stress in flange.
81 :'j’*—-q%} 8) Intermittent longitudinal fillet welds.
._\9/]
g/h<25
9) 3BapHe 3'€qHAHHS 3 TOPIEBUMH 200 KYTOBHMH IIBAMU 1 9) Ao HOpMaibHE HATIPYKCHHS B TIOJHIT.
NEPETHHAIOYHM IIBY OTBOPAMU 3aBBUILKH He Ounbiue 60 mM. [ . .
OTBOpIB, IO TIEPETHHAIOTH IIOB, 3aBBUIIKH OiMbire 60 MM JIHB. 9) Ac based on direct stress in flange.
71 enemenT 1) y Tabmumi 8.4.
9) Longitudinal butt weld, fillet weld or intermittent weld with a
cope hole height not greater than 60 mm. For cope holes with a
height >60 mm see detail 1) in Table 8.4
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Kareropis
€JIEMEHTIB

Detail
category

EnemenT koHCTpYKIiT 0)i17(¢ Bumorn

Constructional detail Description Requirements

125

112

90

10) [ToB310BXHIH CTUKOBHI 3BapHUIL IIOB 31 3HATHUMHU
HanpyXeHHAMH 3 000X OOKiB HapayielbHOTo HaIpsIMy
HaBaHTaxkeHHd, 100 % He pyiHyrOuUnii KOHTPOJIb.

10) Longitudinal butt weld, both sides ground flush parallel to
load direction, 100% NDT.

H?“;-x::c: = 10) be3 nntioBKM 3 TOYATKOBOI 1 KiHIICBOI CTOPIH 3'€JTHAHHS.

10) N, grinding and no start/stop

10) He3amnasieHe MOrauOIeHHS Ha MOYATKY 1 KiHI 3BapHOTO
IIBA.

10) with start/stop positions

11) ABToMaTH4YHE MOB3JOBKHE KOHTAKTHE 3BapIOBaHHA 0€3 11) Bigcyrnicts nonyctumux nedekris 3a EN 1090

nedeKTiB Ha oYaTKy i KiHI 1IBa B IPOQIILX 3 TOPOKHUHAMHU. .
ToBmumHa crinku £>12,5 mMm.

11) Automatic longitudinal seam weld without stop/start positions
in hollow sections 11) Free from defects outside the tolerances of EN 1090.

— Wall thickness t <12,5 mm.

=X ﬁ == 11) ABTOMATHYHE ITOB3JJ0BXKHE KOHTAKTHE 3BapIOBaHHS Oe3 11) ToBmuMHA CTIHKH
Ty
—

Trpmd, f f e, . .. . .
~— ) ~ —_J | medexTiB Ha MOYATKY 1 KiHII IIBa B IPOQIIIAX 3 HOPO)KHIUHAMH. .
~ Q\E{»”y | 11) Wall thickness

11) Automatic longitudinal seam weld without stop/start positions

in hollow sections t>12,5 mm (mm)

11) 3 nedexramu B MOYATKY/KIHIII IIBA.

11) with stop/start positions

s enementiB 1 - 11 3 MOBHICTIO MeXaHI30BaHUM 3BapIOBAHHSIM 3aCTOCOBYIOTHCS KATETOPii Isi aBTOMAaTHYHOT'O 3BaPIOBAHHSI.

For details 1 to 11 made with fully mechanized welding the categories for automatic welding apply.
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Ta6iuus 8.3 — [Tonepeyni CTUKOBI 3BapHi IIBU
Table 8.3 — Transverse butt welds
Kareropis
CJICMCHTIB EneMeHT KOHCTPYKITiT Ornuc Bumoru
Detail Constructional detail Description Requirements
category
be3 ninknaaku Bci 3BapHi m1BM TOBUHHI OYTH 31 3HATUMHU
) BUITYKJIOCTSIMH NIapaJielIbHO HANpsMY, BKa3aHOMY
1) Ionepeune 3'eqHaHHA B IIACTHHAX 1 IITMTaX CTpiNIKOIO.
2) 3'eHaHHS B MOJHMILIX 1 CTIHKAaX 0aJIOK BUKOHAHI TIepes JUiNSHKY HATiKAHHS MeTANTy 1IBa Ha IOBEPXHIO
—w— | 30MpaHHsM OCHOBHOTO MeTaNy MOBUHHI OyTH (Bpe3epoBaHi 10
- =1/ . . .. i i
T — o 3) CTHKOBI 3BapHi 1IBH MOMEPEUHNX Tepepi3iB mpokaTaux | TOBCPXHI Y HANPAMI HANPYKCHHI.
1) T : . .
e g 0arnok, 6e3 OTBOPIB, 1110 NEPETHHAIOTE IIBH 3BapioBaHHs 3 000X GOKIB; EPEBipPACTHCS
. - N
e :“%ﬁﬁi‘_ 4) TlonepeuHe 3'¢HAHHA B IUIACTUHAX 1 INIATAX, IO HCPYHHYIOYUHM KOHTPOIICM.
S N g 3BYXKYIOThCS IO IMPHUHI a00 TOBIIKHI, 3 yXxuinoM < 1/4. Enemenr 3)
- (4) M Without backing bar: Tinbky 115 3'€IHAHB TIPOKATHOTO MPORiITIO, 1110
B . .
- Lo 03pi3a10Th 1 MOBTOPHO 3BAPIOIOT.
112 1) Transverse splices in plates and flats. posp p P
s 3 A
&)

BIUIUB PO3MIpY [UIst

size effect for

t>25 mm (mm): k,=(25 /t)**

2) Flange and web splices in plate girders before assembly.

3) Full cross-section butt welds of rolled sections without
cope holes.

4) Transverse splices in plates or flats tapered in width or
in thickness, with aslope < 1/4.

- All welds ground flush to plate surface parallel to
direction of the arrow.

- Weld run-on and run-off pieces to be used and
subsequently removed, plate edges to be ground
flush in direction of stress.

- Welded from both sides;
checked by NDT.
Detail 3):

Applies only to joints of rolled sections, cut and
rewelded.
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
5) INomepeuHe 3'eAHAHHS B IUTACTHHAX 1 IITUTAX Bucota ommykJ10CTi 3BapHOrO 111Ba HE IOBHHHA
. . . nepeBuiryBatd 10 % mypuHM 11Ba 3 TUIABHUM
6) CTUKOBI 3BapHI IIIBU MOMEPEYHMX TIEPEPi3iB MPOKATHIX MEPEXOIOM /10 TIOBEPXH TLIACTHHH
0asok Oe3 TepeTHHAOYMX IIIBU OTBOPIB
' . JIisIHKM HATiKaHHS METajly [IBa Ha MOBEPXHIO
7) Ionepeune 3 CJJ[HaHH.SI B IUTACTHHAX 1 IUIMTAX, 1110 OCHOBHOTO MeTay MOBHHHi 6yTH (pesepoBani 10
. 3BYXKYIOTBCS 1O IMPUHI 260 TIOBEPXHi y HANPAMi HANPYKEHHS
=0.1b _ =1/4 )
= I e TOBIIMHI, 3 yxuiom < 1/4 3BaproBaHHsl 3 000X OOKiB MepeBipIETHCS
. . HEpPYHHYIOUUM KOHTPOJIEM
- -»:;E 5) Transverse splices in plates or flats. PyHHy p
(5) Enementu 5) 1 7)
~ - 6) Full cross-section butt welds of rolled sections without
% . cope holes. 3BaproBaHHsI BAKOHYETHCS B HH)KHBOMY I10JI0XKEHHI.
§ sm%;t\
P =N —_— ' —_ L . .
90 \6\, \/?-: 7) Transverse Sp|lC€S n plates or flats tapered in width or - The he|ght of the weld convexity to be not greater
in thickness with a slope < 1/4.. than 10% of the weld width, with smooth transition
BIUTHB PO3MIpY JUTs . to the plate surface.
Translation of welds to be
size effect for . - Weld run-on and run-off pieces to be used and
. machined notch free. subsequently removed, plate edges to be ground
t>25 mm (Mm): K =(25/t)" flush in direction of stress.
- Welded from both sides;
checked by NDT.
Details 5 and 7:
Welds made in flat position.
8) Sk enemeHt 3), ane 3 MEPETUHAIOYUMHE [IBH OTBOpaMu. | Bci 3BapHi IIBM MOBUHHI OYTH 31 3HATUMH
T . . BUITYKIIOCTSIMH HIAPANIEIHOTO HAIPSMY, BKA3aHOMY
= 8) As detail 3) but with cope holes. CTpiTKOIO
80 = : .
~ JIUISHKY HATIKAHHS METaITy I11Ba Ha TIOBEPXHIO
2 OCHOBHOT'O METaITy IIOBHHHI 0yTH (hpe3epoBaHi 10

BILIHB PO3MIpY IS

TIOBEPXHI y HATIPSMi HATIPY>KEHHS

3BaproBaHHS - 3 000X OOKIB; IIEPEBIPAETHCS
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Kareropis
€JIEMEHTIB

Detail
category

EnemenT koHCTpYKIii

Constructional detail

Ommc

Description

Bumornu

Requirements

size effect for

t>25 mm (mm): k, =(25 /t )"

HEpYHHYIOUUM KOHTpPOJIEM

[MpokatHi mpodini - THX xe po3MipiB Oe3
ypaxyBaHHS JIOMYCKiB.

- All welds ground flush to plate surface parallel to
direction of the arrow.

- Weld run-on and run-off pieces to be used and
subsequently removed, plate edges to be ground
flush in direction of stress.

- Welded from both sides;
checked by NDT.

- Rolled sections with the same dimensions without
tolerance

differences

80

BIUTHB PO3MIpY JJIs

size effect for

t>25 mm (mm): K, =(25 /t)*?

9) onepeune 3'eqHanHs 6aaKu 6€3 MEPETHHAIOYNX IBU
OTBOpIB

10) CTuKOBI 3BapHi LIBU IONEPEYHUX TTEpepi3iB
HPOKAaTHHX OAJIOK 3 EPEPHBAIOYNMHU

OTBOpaMH

11) ITomepeune 3'emHaHHS B IIACTUHAX, TUTUTAX,
TIPOKaTHOMY Tpodimi a6o Oami.

9) Transverse splices in welded plate girders without cope
hole.

10) Full cross-section butt welds of rolled sections with
cope holes.

11) Transverse splices in plates, flats, rolled sections or
plate girders.

Bucora BUIYKJIOCTi 3BapHOro 11Ba HE TOBUHHA
nepesuinyBaty 20 % MMUPHUHY 11Ba, 3 MJIABHUM
HEepeXo0M JI0 IOBEPXHi IUIACTHHH

3BapHHUii OB HE Ppe3epyeThes 10 MOBEPXHI
IUIACTHH

JIsiHKY HaTiKaHHS MeTay IIBa Ha MOBEPXHIO
OCHOBHOI'O METajly MOBHHHI OyTH (pe3epoBaHi 10
MOBEPXHI B HATIPSIMi HATIPYXKCHHS

3BaproBaHHA - 3 000X OOKIB; IEPEBIPAETHCS
HEpYHHYIOUUM KOHTPOJIEM

Enement 10)

Bucora omykiocTi 3BapHOTo 1IBa HE MOBHHHA
nepesuiryBaté 10 % mmpuHY 11Ba, 3 MIIABHAM
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
MEepexoaoM a0 HOBerHi IJIaCTHUHU.
- The height of the weld convexity to be not greater
than 20% of the weld width, with smooth transition
to the plate surface.
- Weld not ground flush
- Weld run-on and run-off pieces to be used and
subsequently removed, plate edges to be ground
flush in direction of stress.
- Welded from both sides;
checked by NDT.
Detail 10:
The height of the weld convexity to be not greater
than 10% of the weld width, with smooth transition
to the plate surface.
12) CTukoBi 3BapHi LIBU TOMEPEYHUX TTepepi3iB JIUISTHKY HATIKaHHS METally I1IBa Ha TIOBEPXHIO
MPOKaTHUX 0aJIoK Oe3 OTBOPIB, IO MEPETUHAIOTH LIBH. OCHOBHOT'O MeTaJly IIOBUHHI OyTH (pe3epoBaHi 10
— . . . [IOBEPXHI y HANpsAMI HAIIPY>KEHHs 3BaprOBaHHS 3
x:h_:‘-:&:;}k 12) Full cross-section butt welds of rolled sections without o6oxp601<i}131 P Py P
63 5= cope hole.
== ﬁ%gg, - Weld run-on and run-off pieces to be used and
42) ~— subsequently removed, plate edges to be ground
flush in direction of stress.
- Welded from both sides.
36 " Tt 13) OgHOCTOPOHHI CTHKOBI 3BapHi MIBU 13) be3 minknaaku
A
13) Butt welds made from one side only. 13) Without backing strip.
, % ) y ) g strip
(13) — 13) OHOCTOPOHHI CTHKOBi 3BapHi IIBY 3 TOBHUM
71 HpoBapoM, IepeBipeHi 3acobaMu HepyilHyI0u0ro

BILIHB PO3MIpY IS
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIii 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
size effect for KOHTPOJIIO
t>25 mm (Mm): Kk, =(25 /t )*? 13) Butt welds made from one side only when full
penetration checked by appropriate NDT.
3 migKIaaKor Enementu 14) 1 15)
Tt
4 14) TTonepeune 3'emHaHHS KyToBi 111BH, 1110 MPUKPITUTIOOTH MiAKIAIKA HE
ﬁ_”-‘L, JoBoauTH > 10 MM 0 Kparo HaBaHTaKEHOi
,% - 15) TMonepeuHe CTUKOBE 3BapHE 3’€HAHHS, 1110 TACTHHI
- =10mm 3BYXKYEThCS 110 IIUPHHI a00 TOBIIMHI 3 yxmwioM < 1/4
[MpuxBaTOUHI MIBU BCEpEIUHI KPOMOK CTHKOBHX
_ - slid MosKHa 3aCTOCYBATH Il THYTHX TLIACTHH. (BB
i4) —~ (5 With backing strip: Details 14) and 15);
BILTHB PO3MIpY UIs 14) Transverse splice. Fillet welds attaching the backing strip to terminate >
size effect for 15) Transverse butt weld 10 mm from the edges of the stressed plate.
£>25 MM (Mm): k. =(25 /t )°2 tapered in width or thickness with a slope < 1/4. Tack welds inside the shape of butt welds.
Also valid for curved plates.
16) Ilonepeune cTukoOBe 3BapHE 3 €AHAHHS, 110 16) V Bumaaky, KOJH KYTOBHH IIOB TSI KPiTUTCHHSI
) 3BYXKYETHCS 110 IIUPHHI a00 TOBIIMHI, 3 yxuiom < 1/4 | HiIKJIAIK] 3aKiHgyeTbess < 10 MM Bix Kparo
— :Qij Ha TMiAKITAAL, KA BUIAISETHCS, IacTHHY abo SIKIIIO He MO)Ke OYTH rapaHTOBaHa
\%‘H@\‘ - XOpOoLIa HiZArOHKa
- qe B MoskHa 3aCTOCYBaTH Ul 3ITHYTUX IJIaCTUH
= ) _ 16) Where backing strip fillet welds end <10 mm
50 S 16) Trar?sver_se butt vv_eld ona permanent backing strip from the plate edge, or if a good fit cannot be
posMipy tapered in width or thickness with a slope < 1/4 .. guaranteed.
size effect for Also valid for curved plates.
t>25 mm (mm): K, =(25 /t)*?
71 BIUTB pO3Mipy st 1>25 Mm yxun (slope) < 1/2 17) Ionepeune 3'enHaHH, Pi3HI 32 TOBIIMHOIO JIUCTH 0€3

1/ab0 115 BpaxyBaHHS

TIepeX Oy 110 TOBIIMHI JINCTIB, BUPIBHIOBAHHA MO0 OCBOBIN
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Kareropis
€JIEMEHTIB

Detail
category

EnemenT koHCTpYKIii

Constructional detail

Ommc

Description

Bumornu

Requirements

eKCIIEHTPHYHOCTI!

size effect for t>25 mm and/or | :x: =

generalization for eccentricity:

a

25" e t°
k=T SRR
1 1 tl +t2

JHIT

17) Transverse butt weld, different thicknesses without
transition, centrelines aligned.

t, >t
Sk enemeHT 18) IlonepeuHe cTHUKOBE 3BapHE 3’ €IHAHHS HA MONHUILIX, Enementn 18)119)
1 B Tabm. 8.5 110 MEePETUHAIOTHCS )
I . Mesxa BTOMH JUI JETAN, 1110 HE IEPETUHAETHCS
As detail 1 P e, 18) Transverse butt weld at intersecting flanges. 3BapHHUM ILIBOM HOBHHHA OyTH mepeBipeHa 3a
. L e
in Table 8.5 D:'PE;‘L*\R,%?—* Tabnurero 8.4
K ereMenT L E {:H"‘*x - 61:96): 3epani))/COM nepex o1y, BiIOBiIHO 10 Tabnuii 8.4, SIK eJIeMeHT 4) abo elIeMeHT 5)
T . JIEMEHT .
4 B Tabu. 8.4 rj:“ 1 e 19) Details 18) and 19)
; - 19) With transition radius according to Table 8.4, detail 4 . .
'A§I' dg:a'gt ) g The fatigue strength of the continuous component
in Table 8.

has to be checked with Table 8.4, detail 4 or detail 5.
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Taoaumusa 8.4 — IlinkpiruieHHs 1 pebpa )KOPCTKOCTI MPHU 3BapPIOBaHH1

Table 8.4 — Weld attachments and stiffeners
Kareropis
CJICMCHTIB EneMeHT KOHCTPYKITiT Ornuc Bumoru
Detail Constructional detail Description Requirements
category
80 L <50 MM (mm) [ToB3noBxHI pedpa ToBmmHa pedpa nmoBuHHA OyTH MEHIIIE HiXX HOro
) ] ) . BHcOTa. [HakIIe nuB. TabmuITio 8.5, eneMeHTH 5) i
50< L <80 mm 1) Kareropist enneMeHTiB BapiroeThCsl 3aJI€KHO BijT 6)
71 (mm) JOBXKUHH pedpa L
o _ The thickness of the attachment must be less than
80 < L <100 M Longitudinal attachments: its height. If not see Table 8.5, details 5 or 6.
63 (mm) 1) The detail category varies according to the length
of the attachment L.
56 L >100 mm (mm)
L >100mm (mm) . L 2) [oB3noBxHI pedpa B miacTuHi abo TpyOi
“..‘_‘ - = = i1 -
71 o i S %\ 2) Longitudinal attachments to plate or tube
3) IloB3oB>KHI HiACHIIOKOU] pedpa 3 KyTOBUMH Enementn 3) 1 4)
L . ' IIBaMH 3 TUITABHUM IIEPEXOA0M JI0 IUTACTHHU 200 .
— T \ TpyOH; TOPEIL KYTOBOTO 1IBA TIOCHIEHHH (TTOBHUI Paguyc I' IUIABHOTO TEPEXONY BUKOHYETLCA Ha
— = _ MpOBAp), IOBXKHHA TOCKIICHOTO [IBa peOp1 nepen 3BaproBaHHAM CIIOYATKY MEXaHIYHUM
80 r>150 wwm (mm) (3) e~ -« posap) a00 ra3omIa3sMoBUM Pi3aHHAM; 00JaCTh ITTABHOTO
- reinforced 3) Longitudinal fillet welded gusset with radius TIepeX oy i 3BapHHA OB (PPe3epYIOTHCS TI0
HOCHUICHI transition to plate or tube; end of fillet weld reinforced | manpsimy ctpinku Tak, 1106 Kpaii 111Ba MOBHICTIO
(full penetration); length of reinforced weld >1. BiJaysBCs
r. 1 . 4) TIpucTaBHMiA IMCT, pUBapeHuii 10 kparo wiactuan | Details 3) and 4):
T 49 _ T abo momuI 6amKku .. . L
L 3 T — t Smooth transition radius r formed by initially
90 E_:Q‘}‘Lreg ] .. .
5 fI“-mﬁT\ R — 4) Gusset plate, welded to the edge of a plate or beam | machining or gas cutting the gusset plate before
abo (or) S~ o flange. welding, then subsequently grinding the weld area
r>150 mm (mm) b parallel to the direction of the arrow so that the
1 r_1 = - transverse weld toe is fully removed
—_ - _ :h:'_’"—-\_ =. ““_,.ﬁ-—" '
71 6L 3 % :
°t
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
L: noxvHa PUETHAHHS K B €IEMCHTAX
r 1,2a603
50 m <= L: attachment length as in detail 1, 2 or 3
— T 5) IlpuBapeHo 6e3 paaiycy nepexoay/
ﬁ-:._ .,
40 I,-;:&%wﬁ 5) As welded, no radius transition.
B [Monepeuni pedpa EnemenTu 6) i 7)
80 < . . .
£<50 wm (mm) 6) IlpuBapeHi /10 TIIACTUHU KiH1i 3BapHUX 1IBIB OBHHHI OyTH PETEIHHO
) ) ) Bi(pe3epoBaHi Jyisl BUJAJICHHS MOXIJINBUX
7) BeptukanbHi peOpa >KOpCTKOCTI MPUBApEHi 10 mizpizie
Oasnku abo IUIOMMHHOT (hepMH
. 7) Ac TOBHHHA OOYMCITIOBATHCS 3 3HAUCHHIMH
8) }Ilaq)parMa ‘K0p06anHX Gasox npusapeHa 10 TOJIOBHOT'O HATIPYXXEHHS, SIKIIO peOpo HKOPCTKOCTI
nomHI abo CTIHKK HE JIOXOJIUTB JIO MOJIHUIIL, [IUB. JIIBy CTOPOHY
He nomyckaeTbest A1t Maux nepepiziB npodisis 3 Details 6) and 7):
TIOPOKHUHAMM '
L. Ends of welds to be carefully ground to remove
3Ha4YeHHS TaKOXK 3aCTOCOBYIOTHCS IS M1 IKPIILIIO- any undercut that may be present
50<¢ <80 mMm FOYUX KUIEb '
71 (mm) - tachments: 7) Ao to be calculated using principal stresses if
ransverse attachments. the stiffener terminates in the web, see left side.
6) Welded to plate.
7) Vertical stiffeners welded to a beam or plate girder.
8) Diaphragm of box girders welded to the flange or
the web.
May not be possible for small hollow sections. The
values are also valid for ring stiffeners.
= 9) BrunB npuBapeHnx 3pi3aHuX MTU(TIB HA
e OCHOBHHUH MeTal

9) The effect of welded shear studs on base material.
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Ta6mmus 8.5 — 3BapHi By3iH, 1m0 6€31M0CePEeTHBO CIPUIMAOTh HABAaHTAKEHHS

Table 8.5 — Load carrying welded joints
Kareropis
CJICMCHTIB EneMeHT KOHCTPYKITiT Ornuc Bumoru
Detail Constructional detail Description Requirements
category
80 (<50 MM Bci t XpecroroniOHi i TaBpOBi 3’ €THAHHS 1) Ornsig mokasye BiJICYTHICTh po3IIapyBaHHS i
(mm) [Mm] (mm) . . . BiJgXuiieHb Bij Bici 3a Bumoramu EN 1090
50</ <80 B t 1) PyiiHyBaHHSI B OCHOBI TOPIIEBUX IIBIB 3 TIOBHUM
& MPOBapoOM i BCiX 3'€JTHaHb 3 HEMIOBHUM ITPOBAPOM. 2) lns obuucieHHss Ao BUKOPHCTOBYIOTh
63 80</ <100 BCi t ; ; Cruciform and Tee joints: 3MIHHE HOMIHATLHE HATPYKCHILA
</ < i - = . . . 3) Jnst 3'enHaHb 3 YaCTKOBHUM IIPOBAPOM
56 100<¢ <120 BCi t ;; r'rﬂc:lg ;ae: g{rezal?ol;uj!(ljiaetgetratlon butt welds and all HEOBXiZIHO ;131: OLiHKH somit. To-nepure,
56 ¢>120 t<20 ’ yTBOp.eHHH Tpll.uF/IHI/I B. KOpEHI I11Ba
NepeBipSIETHCS BiIIOBITHO JI0 HANIPY>KEHHS
120<¢ <200 t>20 BU3HAUEHUMH B PO3JIUTL 5 3 BUKOPUCTAHHSAM
50 25200 20<t <30 kateropii 36* 111 Ao, 1 Ka.TeFOplnl 80 nnst Az, .
[lo-npyre, yrBOpeHHs 30BHIIIHBOI
200</ < 300 t>30 HOB3/I0BXKHBOI TPILLMHHA BU3HAYAETHCA 110 AT Y
45 HaBaHTA)KEHiH IUIACTHHI.
£>300 30<t <50 ) )
Enementn 1) - 3) BigxuneHus Bix Bici B
40 £>300 t>50 HaHO1bIIe HAaBaHTAKEHOI IJIACTHHU HE TIOBHHHI
niepeBuIyBaty 15 % BiJl TOBIIMHU CEPeIHBOT

SIK eneMeHT
1 B Tabmn. 8.5
As detail 1
in Table 8.5

THYYKa IaHEJIb
flexible panel

2) PyiiHyBaHHS B OCHOBI 3BapHOTIO IIIBa HA KPakO
NPUEHAHHSA J0 [UIACTUHH, 13 TiIBUILCHHIM
HAINpYKEHHs Ha KPasx 3BapHOrO IIBa Yepe3 JOKalbHi
KOHIIEHTpAIil 1edopMalliil IIacTHHH.

2) Toe failure from edge of attachment to plate, with
stress peaks at weld ends due to local plate
deformations.

IIJTaCTHHH.

1) Inspected and found free from discontinuities
and misalignments outside the tolerances of
EN 1090.

2) For computing Ao , use modified nominal
stress.
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
3) PyitHyBaHHS KOpEHS TOPLIEBOTO 1B Y TABPOBHX 3) In partial penetration joints two fatigue
3BApHUX 3'€[IHAHHAX 3 HETIOBHUM IPOBApoOM abo B assessments are required. Firstly, root cracking
3’€IHAHHAX 3 KyTOBUMHU 3BAPHUMH IIIBAMH 3 evaluated according to stresses defined in
e()eKTUBHUM TIOBHUM IIPOBAPOM Y TaBPOBHX 3BAPHUX section 5, using category 36* for Ac,, and
3'€/IHAHHAX. category 80 for Az,
N | 3) Root failure in partial penetration Tee-butt joints or secondlv. t King i luated b
36 — fillet welded joint and effective full penetration in Tee- | S8CONdlY, t0€ cracking 1S evajuated by
(3) T . determining Ao in the load-carrying plate.
L3 butt joint. .
Details 1) to 3):
The misalignment of the load carrying plates
should not exceed 15 % of the thickness of the
intermediate plate.
3BapHi 3'€/IHAHHS BHAXJIECT 4) Ao y IIaCTHHI TIOBUHHO OOYHCITIOBATHCS B
. . . o0JtacTi, 110 OKa3aHa Ha puC.
4) KyroBwuii 3BapHUil OB y 3'€JHAHHI 3 HAXJIECTOM.
ALK eniement >10mm 5) Ao TIOBUHHO OOYHCITIOBATHCS B
1 B Tabmn. 8.5 ey =10 mm Overlapped welded joints:
- -« =3 MEePEKPUBAIOYHX TTACTHHAX
As detail 1 % v 4) Fillet welded lap joint. .
in Table 8.5 N I— — @ S —— Enementu 4) 1 5)

D1aHroBi 1IBY TOYMHAOTHCS HA BiJACTaHI HE
MeHIe Hixk 10 MM BiJ] Kparo IIIaCTUHA
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
3BapHi 3'eIHAHHS BHAXJIECT [TostBa 3cyBHUX TPIIIMH y 3BapHOMY IIIBi
MOBHHHA KOHTPOJFOBATHCS 5K B €IIEMEHTI
5) KyroBwii 3BapHUii OB Y 3'€THAHHI 3 HAITYCKOM. KOHCTPYKLT 85
Overlapped: 4) Ao in the main plate to be calculated on the
5) Fillet welded lap joint. basis of area shown in the sketch.
10 mm 5) Ao to be calculated in the overlapping
45* w plates.
'\@ Details 4) and 5):
- Weld terminations more than 10 mm from
plate edge.
- Shear cracking in the weld should be checked
using detail 8).
t, <t t, >t 30BHIIIHI HAKIIAJIKK B 0aliKax i IIOMMHHKUX (epmax 6) SIK1o 30BHIIIHS HAaKJIaJKa IIMpPIIa HiXK
) . TIOJUIIS, HEOOXIJHUM MOTIEPEUHUI TOPLIEBH
56* t<20 _ 6) ToprieBi 30HU ITPUBAPEHO] HAKJIAJKY 3 IONEPEIHUM 3BapHHil OB, BiH MOBUHEH GYTH PETENBHO
wBom a6o 6e3 Hboro. BiadpesepoBanuii 1)1 BUAAIEHHS iIpi3iB.
50 20<t<30 t<20 Cover plates in beams and plate girders: MiHiMaTbHa TOBXKHUHA 30BHINIHBOI HAKIAIKA
300 mMm.
45 30<t<50 20<t<30 6) End zones of single or multiple welded cover plates, 1 v G
with or without transverse end weld. JA YpaxyBaHHA BILTHBY pOSMIDY OLTBIIC
40 t>350 30<t=<50 KOPOTKHX HaKJIaJOK IUB. eIeMEHT 1).
36 - t>50

6) If the cover plate is wider than the flange, a
transverse end weld is needed. This weld should
be carefully ground to remove undercut.

The minimum length of the cover plate is 300
mm. For shorter attachments size effect see
detail 1).
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
7) 30BHiIIHI HaKIaIKH B OAJIKaX 1 TUIOMIMHHUX 7) ®pe3epyBatH nonepeyHUi JIOOOBUIA MIOB JI0
(hepmax: MOBEPXHI TUIACTHHH.
Tocurene nonepeune Kinuese ssaprosants 5tc - MiHIMaJIbHA JIOBXKMHA ITOCHIEHOTO 3BapHOro mBa. | Jlogatkoso, axkmo t,>20 MM, TOpelps IIaCTHHHA
reinforced transverse end weld P ' }.1 Ak » TOpelt
56 <1/4 7) Cover plates in beams and plate girders. miosyetbes 3 yxunom <1/4.
o
o 5 th 5tc is the minimum length of the reinforcement weld. | 7) Transverse end weld ground flush. In
) s addition, if t.>20 mm, front of plate at the end
ground with aslope<1 in4.
8) besnepepBHi KyTOBI 3BapHi LIBH, 110 EPEAAIOThH 8) A7 TOBHHHO OOYHCITIOBATHCS B Mepepisi
3CYB, TaKi K 3BapHi IIBY, 1110 CIIOJIY4alOTh CTIHKY 3 3BapHOrO IIBA.
THOJHIIEIO B OalKax. o
9) A7 MOBHMHHO OOYHCITIOBATHCS B Iepepisi
9) 3BapHe 3'¢/IHaHHs BHAXJIECT. 3BapHOTO 1IBA 3 yPaXyBaHHSIM IOBHOI JJOBXKHHH
8) Continuous fillet welds transmitting a shear flow, HiBa, TUHCHD [Ba HE AOBOAMTECA 10 KpPato .
=10 mm . - IJIACTUHY Oinbine Hixk Ha 10 MM 1uB. Takox 4) i
80 such as web to flange welds in plate girders. 5)
_ e . . .
m=>5 — 9) Fillet welded lap joint, 8) Ar to be calculated from the weld throat
@ (@ area.
9) At to be calculated from the weld throat area
considering the total length of the weld. Weld
terminations more than 10 mm from the plate
edge, see also 4) and 5) above.
[IpuBapeni 3pizHi mMTHHTH 10) A7 mOBHHHO OOYHCIIIOBATHUCA 34
HOMIHAJIbHUM TIOMIEPEYHHUM TIepepi3oM mTudTa
nuB. (See) _ 10) 111 KOMITJIEKCHOTO 3aCTOCYBaHHS
EN 1994-2 S \‘E - ] 10) Az to be calculated from the nominal cross
(90 m=8) (1 \) R\b} Welded stud shear connectors: section of the stud.

10) For composite application
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Kareropis
€JIEMEHTIB EnemenT koHCTpYKIIiT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
11) IpuBaproBanHs TpyOu 10 (aaHIy 31 CTHKOBUMHA 11) 3papHuii moB (pesepyeThes.
mBaMmHu 3 80 % MOBHUM MPOBAPOM. .
Ao 00UNCTIOETHCS B TIEpEpi3i TpyOn
71 11) Tube socket joint with 80% full penetration butt
N L welds. 11) Weld toe ground. Ac
11) ‘ :
M&’%D computed in tube.
. 12) IIpuBaproBauus TpyOu 10 (aaHIsd KyTOBUMHU 12) Ao OGUHCITIOETHLCS B TIEPETHHI TPYOH.
12 3BapPHUMH IIBAMHU )
12) Ac computed in tube.
40 12) Tube socket joint with fillet
welds.
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Table 8.6 — Hollow sections (t <12,5mm)
Kareropis
CJICMCHTIB EnemenTn KOHCTpYKIIii Ornuc Bumoru
Detail Constructional detail Description Requirements
category
T 2 . 1) 3'ennanns TpyOu 3 miactuHowO. Tpyda 1) Ao 0GYHCITIOETHCS B TIepepi3i TPYOH.
2 CILTIONIYIOTHCS, CTUKOBE 3BaproBaHHs (X-moioHe ) )
0GpOBICHHS KPOMOK) 3acTOCOBYEThCS TiNbKM s TPYO AiameTpoM MeHie 200 MM
71 _ I 1) Tube-plate joint, tubes flatted, butt weld (X-groove) | 1) Ao computed in tube.
e — T L )
— ~— ! . Only valid for tube diameter less than 200 mm.
71 o < 45° 2) 3'ennaHHs TpyOu 3 macTuHOIo. TpyoOa nutidyerbesii | 2) Ao OGUHCITIOETHCS B TIepepi3i Tpyou.
NPUBAPIOETHCS N0 tacTHHU. OTBOPH Ha KiHII 1ILTiA ) )
N e IlosiBa TpiluH 3CyBY B 3BapHOMY 111B1 IOBUHHO
D— S 2) Tube-plate joint, tube slitted and welded to plate. KOHTPOJIOBATHCS 3 BUKOPHCTAHHAM TabIuIli 8.5 eneMeHT 8)
T - Holes at end of slit. )
63 a>45° = 2 2) Ao computed in tube.
Shear cracking in the weld should be verified using Table 8.5,
detail 8).
[lomepeune cTuKOBE 3'€THAHHS Enementu 3) i 4)
3) CtukoBi 3'eIHAHHS TOPISIMU TPOQLITIB 3 OnykiicTk 3BapHoro mea <10%, mmmpuHa 3BapHOro IIBa 3
MOPOXKHUHAMHE KUTBIIEBOTO TEpepizy TUIABHUM TIEPEX0JIOM
& ® Transverse butt welds: 3BapioBaHHS B HIJKHBOMY ITOJIO’KEHH1, KOHTPOJIb SIKOCTI 3Bap-
. . HOTO IIBa Ha MpeAMeET BifacyTHocTi aedexTis 3rigao EN 1090.
3) Butt-welded end-to-end connections between circular
structural hollow sections. [MigBuiyeThest Ha 2 KaTeropii eNeMeHTIB, Ko t >8 Mm.
4) CTuKoBi 3'€IHAHHS TOPISIME TPOPIITIB 3 Details 3) and 4):
MOPOXKHUHAMHE MPSIMOKYTHOT'O TIepepizy . . .
- Weld convexity < 10% of weld width, with smooth
- 4) Butt-welded end-to-end connections between transitions.
» |© U

rectangular structural hollow sections.

- Welded in flat position, inspected and found free from
defects outside the tolerances EN 1090.
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Kareropis
€JIEMEHTIB EnemenTtn KoHCTpYKIIT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
- Classify 2 detail categories higher if t >8 mm.
[puBapeHi mpUMUKaHHS 5)
5) Ipodink 3 TOPOKHUHAMH KPYIIIOro abo 3BaproBaHHs, 0€3MOCEPETHBO CIIPUHMAIOYNM HABAHTAKCHHS.
OPSIMOKYTHOTO TIEPepi3y 3BapIOETHCS KYTOBUMH
— H 3BapHUMHU IIBAMH JI0 iHILIOTO MPOhiio [upuna, napanensHa HanpsAMy HaBaHTakeHHs ¢ <100 MM
1 : 1 !
1100 mm ‘i .‘ (\5\1 Welded attachments: JIist iHIIMX BHIIAKIB TUB. TaOIuUIO 8.4
71 -
= 5) Circular or rectangular structural hollow section, 5)
’ filletwel nother ion. .
------ re-SEEE . J etwelded to another sectio - Non load-carrying welds.
| =100 mm ; . .
. - Width parallel to stress direction ¢ <100 mm.
- Other cases see Table 8.4.
3BapHHI CTHK 3a JOMOMOTO0 IPOMIXKHOI TUIACTUHU EnemenTu 6) 1 7)
6) 3'enHaHHA i3 CTHKOBUMHM TOPLIEBUMH LIBAMH 3BapHi 1IBK 0€3M0CEPEAHBO CIPHIMAatOyi HABAHTAKECHHSI.
""""""" npo¢iTiB 3 MOPOKHUHAMHU KUTBLIEBOTO Mepepizy 3a ) ) .
5 — JIOTIOMOFOF0 TPOMIKHO TITACTHHH. KonTponb Ha BincytHicTh aedextiB 3rizno EN 1090
@ Welded splices: [TinBumIyeThest HA 1 KATEropito eneMeHTIB, SKIIo t > 8 MM.
6) Circular structural hollow sections, butt-welded end- | Details 6) and 7):
to-end with an intermediate plate. - Load-carrying welds.
: -
7) 3'enan i3 CTHKOBHMMU TOPLEBHMI IIBAMHI - Welds inspected and found free from defects outside the
——————————————— npodinis TPSMOKYTHOTO NEPepi3y 3 IOPOKHHHAMH 32 tolerances of EN 1090.
" | ~— JIOTIOMOT'OF0 MIPOMIXKHOT IJTACTHHH.
--------------- . - Classify 1 detail category higher if t >8 mm.
7) Rectangular structural hollow sections, butt welded fy gory hig
@ end-to-end with an intermediate plate.
8) 3'emnanns i3 kyroBumu mBamu npodiniB kineuesoro | Enementu 8) i 9)
/U i """" repepizy 3 MOPOKHWHAMHE 32 TOTTOMOT OO ITPOMKHOT . . .
— | TACTHHIA. 3BapHi MBH 0€3MOCEPEAHBO CIIPHHMAarOyi HABAHTAKECHHS.
40 I l; ToBmmHa cTigky t <8 MM

8) Circular structural hollow sections, fillet-welded end-
to-end with an intermediate plate.
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Kareropis
€JIEMEHTIB EnemenTtn KoHCTpYKIIT 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
9) 3'emHaHHS 13 KyTOBUMH HIBaMU ITpOdiIiB Details 8) and 9):
****** | . IPSAMOKYTHOT'O IIepepi3y 3 HOPOKHUHAMU 3a .
36 # S II ‘D’ JIOTIOMOT OO MIPOMI>KHOI IJTaCTHHH. - Load-carrying welds.
9) Rectangular structural hollow sections, fillet-welded | - Wall thickness t <8 mm.
©) end-to-end with an intermediate plate.

51



np. ICTY-H B EN 1993-1-9:201X

Ta6imus 8.7 — By3iioBi 3'eqHaHHS TpaTyacTux Gepm

Table 8.7 — Lattice girder node joints
Kareropis
€JIEMEHTIB EnemenTtn KoHCTpYKIIT Bumorn
Detail Constructional detail Requirements
category
3'eqHaHHSA i3 3230pOM: €JIeMEHT 1): 3'eTHaHHs THIIB K i N, npodini 3 Enementa 1) i 2)
90 o - NOPO’KHUHAMHM KPYTJIOTO Nepepisy:
Ml .. . .. . . HeoOxiHi okpeMi po3paxyHKH JUIs MOSICIB 1 PO3KOCIB
m=5 b Gap joints: Detail 1): K and N joints, circular structural hollow sections: A PEMI pOSpaxyHIc A P
d, Jns IPOMIKHUX 3HAYEHb CIiBBiJHOLICHD t, /{; BUKOHYeTbCS MiHilHA
I- —I IHTEPIIOJIALIST MK KaTeropisiMH eJIeMEHTIB
o
@ KyroBi niBu BU3Ha4YeHi IS PO3KOCIB 3 TOBIIMHOIO CTIHKH
45 : .
t, ‘:{/\ t Details 1) and 2):
m=5 t_ =10 | T e

- Separate assessments needed for the chords and the braces.

- For intermediate values of the ratio to/ti interpolate linearly between detail
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Kareropis
€JIEMEHTIB EnemenTn KoHCTpYKIIT Bumorn

Detail Constructional detail Requirements

category

categories.

— Fillet welds permitted for braces with wall thickness
t <8 mm (Mmm)

—t, it <8wmm (mm)

- 35°<H<5B0°

— b, /t, xt, /t, <25

3'eqHaHHs i3 3a30poM: eneMeHT 2): 3'exHanus tiny K i N, nmpodini 3
NOPO)KHUHAMHM TPSIMOKYTHOT'O TIepepizy:

v
I
o

—d, /t, xt, /t, <25

~
[ERy
— |°,_.

Gap joints: Detail 2): K and N joints, rectangular structural hollow sections: | — 0,4<b; /b, <1,0
~0,25<d,/d, <1,0
— b, <200 mm (mm)

— d, <300 mm (Mmm)

—0,5h, </ p<0,25h,

—0,5d, <¢ / p<0,25d,

— €,/ p<0,02b, or <0,02d,

w
»
—~

[e,/ p — posuentpyBanmus By3na] ([eJ/p is out-of-plane eccentricity])

3

Il

ol

— |o
]
P
o

Enement 2) (Detail 2)):
0,5(b, b)) <g <1,1(b, -b)

i g2t
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Kareropis
€JIEMEHTIB EnemenTn KOHCTpYKIIii Bumoru
Detail Constructional detail Requirements
category
71 t, 3'emHaHHA 3 HAXJIECTOM: eieMeHT 3): 3'erHanHs Ty K, mpodii 3 Enementn 3) and 4):
—214 -
_ : MIOPO’KHIUHAMHY KPYTJIOT0 200 MPSMOKYTHOT'O TIepepizy:
m=5 t' — 30% < BHaxuiect <100%
Overlap joints: Detail 3): K joints, circular or rectangular structural hollow
sections: — Haxuect =(q/ p) x100%
— HeoOximHi OkpeMi po3paxyHKH JUIs MOSCIB 1 PO3KOCIB
— JIiist IpoMi>KHUX 3Ha4YeHb BifHOMEHHs {,/t; BUKOHyeTbCs JiHilHA
IHTEPIIOJISALIST MK KaTEropisiMH eJIEMEHTIB
— KyToBi 11BM BU3HaueHi Jist
% | Loy
m=5 t Details 3) and 4):

— 30% < overlap <100%
—overlap = (q/ p)x100%

— Separate assessments needed for the chords and the braces.
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Kareropis
€JIEMEHTIB EnemenTn KoHCTpYKIIT Bumorn
Detail Constructional detail Requirements
category
3'eIHAHHS 3 HAXJIECTOM: eneMeHT 4): 3'enmHanHs Tumy N, mpodini 3 — For intermediate values of the ratio to/t; interpolate linearly between detail
MIOPOXHUHAMHU KPYIJI0Tro ado MpsIMOKYTHOTr'O Iepepisy: categories.
Overlap joints: Detail 4): N joints, circular or rectangular structural hollow — Fillet welds permitted for braces with wall thickness poskocis 3 ToBMHOO
sections: CTiHKH
t<8mm (MM
> (mm)
—t, i t<8wmm (mm)
tO
2>
e - 35°<H<50°
m= 5 i

— b, /t, xt, /t, <25

—d, /t, xt, /t, <25

9)
O
-

~0,4<b, /b, <1,0

—-0,25<d;/d, <10

— by <200 Mm

— dy <300 MM

— 0,5h, <¢ / p<0,25h,
—0,5d, <¢ / p<0,25d,

— €,/ p<0,02b, or <0,02d,
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[e,/ p — posuenTpyBanns By3na] ([ &, / p is out-of-plane eccentricity])
Busnauenns p i q (Definition of p and q):
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Table 8.8 — Orthotropic decks — closed stringers
Kareropii
CJICMCHTIB KoHcTpykuiiiHi eneMeHTH Ornuc Bumoru
Detail Constructional detail Description Requirements
category
80 t <12 MM mm) 7 - 1) Hepospi3He NOB3I0BKHE PeOPO, 3 JOAATKOBUM 1) Po3paxyHok Ha 0a3i qiana3zoHy HOpMaJbHUX
r.“' ﬁ A | BUPI30M y TIONEepeyHii Oai HaIpyXeHb IIUKIY Ao Yy IOB3J0BXKHBOMY peOpi
71 t>12mm o t 1) Continuous longitudinal stringer, with additionnal 1) Assessment based on the direct stress range Ac in
(mm) Vo = cutout in cross girder. the longitudinal stringer.
80 t <12 MM mm) — 2) Hepo3pisHe MoB3I0BXKHE pedpo, €3 T0IaTKOBOTO 2) PospaxyHok Ha 0a3i miana3zoHy HOPMATbHHUX
\5!;%5_; BUPI3Yy y nomnepeyHii oai HalnpyXeHb UKy Aoy peopi
71 t>12mm 5 5”___t_ 2) Continuous longitudenal stringer, no additional 2) Assessment based on the direct stress range Ac in
(mm) ) R — cutout in cross girder. the stringer.
7 3) Oxpeme MOB3OBKHE peOPO 3 KOKHOTO GOKY 3) PospaxyHok Ha 6a3i miana3oHy HOpMaIbHHUX
‘ W - nornepeyHoi Oayku HaIlpyXXeHb IMKITY Aoy pedpi
36 wJ : N :
3) Separate longitudinal stringer each side of the cross 3) Assessment based on the direct stress range Ac in
girder. the stringer.
4) 3'emHaHHsA B peOpax, CTUKOBE 3'€IHAHHS 3 TIOBHUM 4) Po3paxyHOK Ha 6a3i miama3oHy HOpMaIbHHX
MPOBapOM Ha CTAJIEBIH i IKITAILI HaIlpyXXeHb IMKITY Aoy pedpi
& 4) Joint in rib, full penetration butt weld with steel 4) Assessment based on the direct stress range Ac in
backing plate. the stringer.
Sk enemenr 1, 5) CrukoBe 3'€qHAHHS 3 TOBHUM IIPOBApOM B pebpax, 5) Po3paxyHok Ha 6a3i miamasoHy HOpMaJbHHX
2,4 B Tabn. 8.3 3BapIOBaHH: 3 000X CTOPiH 0e3 cTaneBoi MmiaKIaaKu HanpyxeHb UKy Ao y pedpi. [IpuxBaTouHi 3BapHi
112 cepenrHi KPOMOK CTHKO i
As detail 1, 2, 5) Full penetration butt weld in rib, welded from both HIBH BCCPE/TIHL KPOMOK CTHIKOBMX IHBIB
4 in Table 8.3 sides, without backing plate.
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Kareropii
€JIEMEHTIB KoncTpykuiiii enemenTn 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
Sk enemeHT 5,
7 B Tabm. 8.3 . .
90 5) Assessment based on the direct stress range Ao in
As detail 5, 7 the stringer. Tack welds inside the shape of butt welds.
in Table 8.3
Sk enemenr 9,
11 B Tabn. 8.3
80 ]
As detail 9, 11
in Table 8.3
6) HeGe3neuni nepepisu CTIHKK MOMEPEYHOI OATKH 6) PospaxyHok Ha 6a3i Jiarma3oHy HaMPY>KEHHS
BHACJIIZIOK BUPIi3iB LUKy B HeOE3IeuHiH CeKLii 3 ypaxyBaHHAM e(eKTy
. L . Bipenaens
6) Critical section in web of cross girder due to cut outs.
Mpumitka: YV BUnaaKy, sKIo Aiana3oH HaNpYKEHHs
MKy BU3HavaeThes 3riqao EN 1993-2, 9.4.2.2(3),
71 ® MOY€ BUKOPUCTOBYBATHCS KaTeropist enemenTis 112.
6) Assessment based on stress range in critical section
taking account of Vierendeel effects.
NOTE: In case the stress range is determined
according to EN 1993-2, 9.4.2.2(3), detail category 112
may be used.
3BapHUIL OB, 3’ €JHYIOUHH ITUTY HACTIITY 3 7) PospaxyHOK Ha 6a3i miama3oHy HOpMaTbHHX
| M, ﬁl\ M, | TpanenieBuIHAM abo V-00pa3HuM pedpom cexuii HATIPYXKEHb ITUKITY BiJ 3TUHY ITIACTUHU
I l.,_ %1 I Ao < AM,, 7) Henouwuii ipoBap 3 7) Assessment based on direct stress range from
7 h NJ sim w, At bending in the plate.

Weld connecting deck plate to trapezoidal or V-section
rib

7) Partial penetration weld with a >t
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Kareropii
€JIEMEHTIB KoncTpykuiiii enemenTn 0)i17(¢ Bumorn
Detail Constructional detail Description Requirements
category
Fe— [N.74 . _ 8) KyrtoBwii 3BapHUii 1110B a00 HEMOBHUH MPOBAp 1034 8) Po3paxyHok Ha 0a3i Jiana3zoHy HOPMaJIbHUX
g | i @:I‘vg—.‘ 30HOIO eIeMeHTY 7) HANpPY)XEHb [UKITY Bijl 3TUHY TUIACTHHU
= —— b i3 )
™ || =0 ' l. % f | 8) Fillet weld or partial penetration welds out of the 8) Assessment based on direct stress range from
50 o R {3 E ) | range of detail 7) bending in the plate.
M, [ { Y
" I| II |I L
I| II II
{—8} IIJ-IL \Il:l?
Wt
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Taéuuus 8.9 — OpToTponHi MIUTH — BIIKpHUTI pedpa

Table 8.9 — Orthotropic decks — open stringers
Karoropis
CJICMCHTIB KoHcTpyKuiiiHi eneMeHTH Ornuc Bumoru
Detail Constructional detail Description Requirements
category
t <12 mM(mm) b | 1) 3'exHaHHS MOB3I0BXHLOIO pebdpa 3 MOMEPEUHOI0 1) Po3paxyHOK Ha 6a3i Jiana3oHy HOPMaJIbHUX
80 |J TN "m“mLI 0aKor0 HaIpyXeHb LUKTY Ao Y pedpi
| § § I {i:' 1) Connection of longitudinal stringer to cross girder. 1) Assessment based on the direct stress range Ac in the
BE stringer.
7 t>12Mmm ! ag b | g
(mm) | L |
2) 3'eiHaHHS HEPO3PI3HOTO MTOB3/I0BXKHBOTO pedpa 3 2) Po3paxyHok Ha 0a3i IiICyMOBYBaHHS Jialia3oHy
L 4{"? | | {‘5;, | MIOTMEPEYHOI0 OAIKOI0 JIOTHYHOTO HANPYKEHHS UKy A7 1 HOpMaJbHOIO
| 1| l I l HaINpYXeHHs IIMKIY Ao Y CTiHIII onepeyHoi Oanku, 3a
I \ " i i o e i po =Moo AAL eKBiBAJICHTHUM Jiala30HOM HATpPYXKEHHS [UKIY:
I f =2 I I L 22 I 2) Assessment based on combining the shear stress range
L e _! l_ L/ _! TTeperipka HANpYKeHs Ha JiHil Mix peGpamH 3a A_r and direct st.ress range Ao in t.he web of the cross
— 1 suvoramu EN 1993-2. girder, as an equivalent stress range:
56

2) Connection of continuous longitudinal stringer to cross
girder.

Check also stress range between stringers as defined in
EN 1993-2.

1 2 2
AO'eq :E Ao +NAc” +4AT
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Ta6umus 8.10 — 3'enHaHHs BepXHBOT MOJUIT 1 CTIHKHA OaJIKH
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5) Vertical compressive stress range Ao, in web due to wheel
loads

Table 8.10 — Top flange to web junction of runway beams
Kareropis
CJICMCHTIB KoHcTpykiiiHi eneMeHTH Ornuc Bumoru
Detail Constructional detail Description Requirements
category
i 1) JIBoraBposi nmpodiii 3 BysbkuME a00 IHpoKuME monumsamu | 1) Jliarna3oH BepTHKAIPHAX CTUCKAIOUHMX HAMPYXKEHb [IUKITY
. Ao, CTIHIII BiJl KOJICHUX HAaBaHTa)KCHb
160 1) Rolled I- or H-sections vt Y CTHHIL BLA
® ' 1) Vertical compressive stress range Ao, in web due to wheel
loads
¢ 2) TopreBuii 1I0B 3 TOBHUM ITPOBapPOM 2) Jliama3oH BepTHUKAJIBHIX CTUCKAIOUNX HATIPY)KCHb ITHKITY
. Ao, CTIHIII BiJl KOJICHUX HaBaHTA)KECHb
7 2) Full penetration tee-butt weld vt Y CTHHHL B
2) Vertical compressive stress range Ao, in web due to wheel
@ loads
l 3) TaBpoBe 3'eTHAaHHS 3 HETIOBHUM IIPOBApOM IIBa abo 3 3) Hdiana3on HanpyxeHHs LUKIy Ao,,, y nepepisi msa Bix
edexTuBHIM nOBHUM NPOBAPOM, BinnosimHim EN 1993-1-8 BEPTUKAJIBLHOTO CTHCKY KOJiCHMMY HABAHTAXKEHHAMM
36* . . .
3) Partlal_l penetration tee-butt weld;, or faffectwe full 3) Stress range Ao, in weld throat due to vertical
penetration tee-butt weld conforming with EN 1993-1-8 .
©) compression from wheel loads
l 4) Kyrogi mBu 4) liana30H HaIPYXXeHHs UKy AC,,, Y Iepepisi mBa Big
- 4) Fillet welds BEPTUKAJIBHOTO CTUCKY KONICHUMH HaBaHTaKCHHSAMHU
4) Stress range Ao, in weld throat due to vertical
@ compression from wheel loads
l 5) Honwmis i3 TaBpOBOro MPOQiII0 3 TOBHAM IIPOBAPOM 5) Jliara3oH BepTHKAIBHIX CTUCKAIOUNX HATIPYKCHB ITHKITY
CTUKOBOTO I1IBa 3'€IHAHHS 3 CTIHKOIO OaJIKU Ao, y CTIHLI BiJl KOJIICHUX HABaHTa)KEHb
71 j f 5) T-section flange with full penetration tee-butt weld
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Kareropis
€JIEMEHTIB KoncTpykuiiizi enemeHnTn Omnuc Bumorn
Detail Constructional detail Description Requirements
category
i 6) [onwums 3 TaBpoBOro Mpo(iaro 3 HEMOBHUM MIPOBAPOM 6) [iana3oH HanpyXeHHS UKy AOC,,, y Iepepisi mBa Bix
'
TOPUEBOro LIBa 3 €THAHHA a00 3 eeKTHBHIM TIOBHIM BEPTHKAIBHOTO CTUCKY KOJIiCHUMH HABAHTAKEHHAMH
npoBapoM miBa Bianosigaum EN 1993-1-8
36* ) . . . 6) Stress range Ao, in weld throat due to vertical
6) T-section flange with partial penetration tee-butt weld, or ) . gf Ve; | load
© effective full penetration tee-butt weld conforming with compression from wheel foads
EN 1993-1-8
l 7) Iomnwuus i3 TaBpOBOro nNpodiiro 3 KyTOBUMH IIIBAMU 7) diana3oH HanpyxeHHs LUKy Ao,,, y epepisi mBa Bif
; .
3'€/IHaHH: 3 CTIHKOO BEPTUKAIBHOTO CTHCKY KOJMICHUMH HABAHTAKEHHAMHU
36* 7) T-section flange with fillet welds 7) Stress range Ao, in weld throat due to vertical

compression from wheel loads
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JIOJIATOK A
(060B’s13k0BHI)

BU3HAYEHHS ITAPAMETPIB
BTOMHOI'O HABAHTAKEHHA 1
®OPMU KOHTPOJIIO

A.l BuzHauenns
HABAHTAKCHHSA

npoiecis

Q) TumnoBi mpoIlecu HaBaHTaXCHHS, SKi
JOCTOBIPHO  BimOOpakalOThb  BCTAHOBJICHY
BEpXHIO  MEXY  BCIX  eKCIUTyaTal[liHUX
HaBaHTaXCHb, OYIKyBaHUX MIPOTATOM
pO3paxyHKOBOI  JIOBTOBIYHOCTI,  TTOBHHHI
BH3HAYATHUCS 3 BUKOPUCTAHHSIM HAKOITHYEHOTO
JOCB1ly pOOOTH CXOXKUX KOHCTPYKIIIHM, puc.
A.l,a).

A.2  IcrTopist HABaHTaXKEHHS B eJIeMEHTi

(1) Icropins  HaBaHTaXEHHS  MOBHHHA
MIPU3HAYATHCS JUTST KOHCTPYKITIHHOTO
CIIEMEHTY 3 MipKyBaHb, III0 BpPaXxOBYIOThH
dhopmy BIIMOBITHUX OJIOKIB KOJIMBAHB 1 €(hEeKT
IUHAMIYHOTO 30UIBIIIEHHS peaxkiii
KOHCTpPYKIIii, puc. A.1,b).

(2)  Icropii HaBaHTaXXCHHS MOKYTh TaKOX
OyTH BH3HAYEHI 3a JOTIOMOTOI0 BUMIPIOBAHb
Ha CXOXHMX KOHCTPYKIIISIX a00 3 JMHAMIYHHUX
PO3paxyHKIB KOHCTPYKIIIi.

A.3  IlinpaxyHOK HUKJIB

(1) Icropii BaHTaXEHHS MOXYTh OYyTH
OIlIHEHI OJHHUM 3 HACTYIIHUX METOJIB
MIIPaxXyHKY IUKITIB:

- METOJ JIOIIOBOTO MOTOKY;
- METOJ1 pe3epByapy, puc. A.1,c).
J7is BU3HAUCHHS:

- Jlanma3oHIB HANpY)KEeHb LMKIIB 1 4YHCcla
LIUKITIB;

- CepeAHbOT0 HAIPY)KEHHS, Y BUNA/IKAX, KOJIU
NoTpiOHO BPaxOBYBATU BILJIMB CEPEAHBOTO
Hanpy>KeHHs.

A4  Cuoekrp
HHKJIY

Aianas’oHy  HaNpYKeHHS

1) CrexTp niana3oHy HamMpy>KEHHS LUKITY
NMOBHUHEH  BHU3HAYATHUCA  IPEJCTaBICHHSIM

np. ICTY-H B EN 1993-1-9:201X

ANNEX A
[normative]

DETERMINATION OF FATIGUE LOAD
PARAMETERS AND VERIFICATION
FORMATS

A.1  Determination of loading events

(1)  Typical loading sequences that
represent a credible estimated upper bound of
all service load events expected during the
fatigue design life should be determined using
prior knowledge from similar structures, see
Figure A.l1 a).

A.2  Stress history at detail

(1) A stress history should be determined
from the loading events at the structural detail
under consideration taking account of the type
and shape of the relevant influence lines to be
considered and the effects of dynamic
magnification of the structural response, see
Figure A.1 b).

(2) Stress histories may also be determined
from measurements on similar structures or
from dynamic calculations of the structural
response.

A.3  Cycle counting

(1) Stress histories may be evaluated by
either of the following cycle counting
methods:

— rainflow method
— reservoir method, see Figure A.1,c).
To determine:

— stress ranges and their numbers of cycles

— mean stresses, where the mean stress
influence needs to be taken into account.

A.4  Stress range spectrum
Q) The stress range spectrum should be

determined by presenting the stress ranges and
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Tiarna3oHiB HaIpYyXEHHS LUKITY i
BIIMOBIIHOTO 4YWCJIa [HUKIIB B TMOPSAKY
3MEHIIICHHS 1X uncia, puc. A.1,d).

(2) Coektpum pniama3oHiB  HalpyKEHHS
UKy MOXYTh OYTH 3MiHEHI BHUKIIFOUEHHSM
MaJIux IMIKOBUX 3HAYE€Hb niana3oHiB
HaNpY)XCHHsI [IUKITY, SIKi BHOCUTHh MeHIe 1 %
IIOBHOT'O IOIIKOKEHHS, 1 MajluX Jlalla3oHIB
HanmpyKCHHsI [HKIy HIKYE 33  MEXKY
TTOTIIKO IKCHHS.

(3) Cmextpu miama3oHiB  HaPYKCHHS
UKIY MOXYTh OYTH CTaHIapTH30BaHI 3a ix
¢dbopMoI0, HampHKIag 3  KOOpAMHAaTaMu

Ac=10,i Y n=10.
A.5  Ywucio nuKIiB 10 pyiHHYBaHHS

(1) Tlpu BuKOpPHUCTaHHI PO3PAXYHKOBOTO
CIIEKTPY Jiana3oHu MIPUKIIaJCHOTO
Halpy)KeHHs LUKIy Ao, TOBHHHI OyTH

IIOMHO€EHI Ha Jp , @ 3HAUYEHHA MEX1 BTOMH
Ao, moBMHHI OyTH TOJiNeHI Ha J,, U
HaOyTTs 3HaueHHs JAOBroBIYHOCTI Ng, s

KOHOTro 010Ky B cnekTpi. [Tomkomxenns D,

B TPOCKTHIA  JIOBTOBIYHOCTI  ITOBHUHHO
OOYHCIIOBATHCS SIK
n
N-.
_ Ei
Dy —ZN—
i Npgj
Ie:
Ng - YUCIO LMKIIB, BIINOBIIHE [iarna3oHy

HAINPYXKCHHS LUKy ¥ Ao, s I-ro OJIOKY B
CTaHJapTH30BAHOMY CIICKTDI;
N - JOBroBiYHICTh (y LIMKJIAX), OTpPUMaHa 13

Ao,

CTaHJApPTU30BaHOI KPUBOI —-N; s

Y mt

Iiana3oHy HalpPYKEHHs LUKy Vi AC;, .

(2) Ha 6asi

PO3paxyHKOBUHI CHEKTpP Jiara3oHiB
HanpyKeHb IUKIYy MOXe OyTH NepeTBOpEeHUi
B Oynb-sSKUM €KBIBaJICHTHUH pO3PaXyHKOBHM
CIEeKTp  Jiala3oHIB  HANpyXeHb  LHUKIY,
HaNpUKJIaJ pO3PaxXyHKOBHM CHEKTp Jiarna3ony
HamnpyKEHHs. LUKy TMOCTIMHOI aMIuIiTyau,
KU nae €KBIBaJICHTHE BTOMHE
64

€KBIBAJIEHTHOCTI D,

the associated number of cycles in descending
order, see Figure Al d).

(2) Stress range spectra may be modified
by neglecting peak values of stress ranges
representing less than 1% of the total damage
and small stress ranges below the cut off limit.

(3) Stress range spectra may be
standardized according to their shape, e.g.

with the coordinates Ao =1,0, and > n =1,0

A5 Cycles to failure

(1)  When using the design spectrum the
applied stress ranges Ac; should be multiplied
by 7. and the fatigue strength values Ao,
divided by y, in order to obtain the
endurance value N for each band in the

spectrum. The damage D, during the design
life should be calculated from:

(A.1)

where:

Ng is the number of cycles associated with
the stress range y-Aoc; for band i in the
factored spectrum;

N is the endurance (in cycles) obtained from

A
the factored —2C —N; curve for a stress
Vit

range of y Ao, .

(2) On the basis of equivalence of D, the

design stress range spectrum may be
transformed into any equivalent design stress
range spectrum, e.g. a constant amplitude
design stress range spectrum vyielding the

fatigue equivalent load Q, associated with the
cycle number n_., :Zni or Qg ,associated



HaBaHTakeHHA Q,, BIAMOBiAHE YMCIly LIUKIIB
Npax :zni abo Qg, BiMOBiOHE 4HCITY

KB N = 2x10°.
A6  ®DopmMu KOHTPOJIIO

(1) Ominka  BTOMH, 3acHOBaHa  Ha
HAKOIIMYEHH] IIOIIKOKCHb, IIOBMHHAa
3aJI0BOJIBHSATH HACTYITHUM KPUTEPIIM:

— IPYHTYBaTUCSA Ha HAKOTIMYCHHI

IIOIIKOKCHb

D, <1,0

— TPYHTYBAaTHCSl Ha [lana3oHy HalpyKEHHS
LUKITY

Ao,

VeAog , < N Dy y

np. JICTY-H B EN 1993-1-9:201X
with the cycle number N =2x10°

A.6  Verification formats

(1) The fatigue assessment based on
damage accumulation should meet the
following criteria:

— based on damage accumulation:

(A.2)

— based on stress range:

(A.3)
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a) IlocsinoBHICTL HABAHTAMKEHHSA:

THUNOBUM LUK/ HABAHTAMKEHHS (IOBTOPHOBAaHUM N
pa3iB 3a Yac NPOEKTHOI JOBIrOBiYHOCTI)

a) Loading sequence:

Typical load cycle (repeated n-times in the design life)

P.A

—y

—y

b) IcTopist HaBaHTaKeHDb eJ1eMEHTY

b) Stress history at detail

—y

) IligpaxyHok yucJia HMKJIIB
(HANPUKJIA, METOIOM HAKONMYEHHS)
c¢) Cycle counting

(e.g. reservoir method)

d) CnekTp giana3zoHy Hanpy>KeHHsI UKITY

AUZ
d) Stress range spectrum Aoy
| A(h
| | | .
L ™ | M | Ny | Ny | N
A A A
log Ac A
Ao, \
€) UucJ1o HUKIIB 10 pyiiHYBaHHS
e) Cycles to failure ﬁgg
A04 e ——
N, NoN, N, Iog'N

f) IMincymoByBaHHS MOIKOIKEHD
(rinore3a [Maasmrpena-Maiinepa)

f) Damage summation (Palmgren-Miner rule)

n. n n n n
Z_' =142, 38,4 < DL
N, N, N, N,

PucynokA.1 — MeTo1 HAKONTUYEHOTO MOIIKOIKEHHS
Figure A.1- Cumulative damage method
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JIOJIATOK B
(060B's13K0BHIA)

BUTPUBAJIICTD 3 BUKOPUCTAH-
HAM METOAY JJOKAJIBHOI'O
HAIIPYKEHHS

(1)  Mus 3acTocyBaHHS METOJY JIOKAJIbHOTO
HanpykeHHs B TaOmumi B.1 npuBeneni
KaTeropii emeMeHTiB 3 TpIO[MHAMH, IO
YTBOPIOIOTHCSI TOYNHAIOYHN Bif:

— KpaiB CTUKOBHX 3BApHUX LIBIB;
— KpaiB pedep, IpUBapeHUX KyTOBUMH ILIBAMU;

— KpaiB KyTOBHMX IIBIB B XpECTOMOAIOHUX
3'e THAaHHSIX.

np. ICTY-H B EN 1993-1-9:201X

ANNEX B
[normative]

FATIGUE RESISTANCE USING THE
GEOMETRIC (HOT SPOT) STRESS
METHOD

(1)  For the application of the geometric
stress method detail categories are given in
Table B.1 for cracks initiating from

— toes of butt welds,
— toes of fillet welded attachments,
— toes of fillet welds in cruciform joints.

Ta6mauus B.1 - Kareropii eieMeHTIB /Uil BUKOPUCTaHHS METOY JIOKAJILHOTO HANPYXEHHS
Table B.1 — Detail categories for use with geometric (hot spot) stress method

Kareropii
€JIEMEHTIB EnemeHTH KOHCTpYKIIi Onuc Bumorn
Detail Constructional detail Description Requirements
category
1) Crukose 3'eqnanus 3 | 1)
MOBHHM TIPOBapOM ) .
@ §+ %b Bci mBu ¢pesepyroTbes 10 MOBEPXHI
IUIACTHH NapaJieJIbHO HAIPSMY, BKa3aHOMY
. CTPIJIKOIO
1) Full penetration butt
joint. JUISIHKY HaTiKaHHSA METaly Ha TIOBEPXHIO
OCHOBHOI'O METaIly BUZIAJISIIOTHCS, Kpai
TUIACTUH NOBHHHI OyTH (pe3epoBaHi 10
MOBEPXHIi y HANpsIMi HaNpy)KEHHS
3BaproBaHHs 3 000X OOKIB, IepeBipKa
HEepYHHIBHUM KOHTpOJIEM
112 BiZHOCHO BifIXMJICHHS Bifl OCEH JIUB.

Mpumirky 1.
1)

- All welds ground flush to plate surface
parallel to direction of the arrow.

- Weld run-on and run-off pieces to be used
and subsequently removed, plate edges to
be ground flush in direction of stress.

- Welded from both sides, checked by NDT.

- For misalignment see NOTE: 1.
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Kareropii
€JIEMEHTIB Enementn KoHCTpYKIii Omnc Bumornu
Detail Constructional detail Description Requirements
category
2) CrukoBe 3'eqHanus 3 | 2)
HOBHHM IIPOBapOM
@ gé 8 %’D, 3BapHuii OB He Ppe3epyeThes
2) Full penetration butt
joint. JUiNsIHKY HATIKaHHS METaly Ha IIOBEPXHIO
OCHOBHOT'O METaJTy OBHHHI OYTH BHIaJeHi,
Kpai IIacTHH MOBMHHI OyTH (pe3epoBaHi
JI0 TIOBEPXHI y HaNpsiMi HalIpy>KeHHS
3BaproBaHHs 3 000X OOKIB
BigHOCHO BigXWIEHHS BifJ OCEH AUB.
100 IIpumirky 1.
2)
- Weld not ground flush
- Weld run-on and run-off pieces to be used
and subsequently removed, plate edges to
be ground flush in direction of stress.
- Welded from both sides.
- For misalignment see NOTE: 1.
3) Xpecronoaibue | 3)
3'¢HaHHS 3 IOBHHUM
nposapom crukosux K- | Kyr Haxmry MOBEPXHI 3BapHOrO IIBa
_ oiOHMX IIIBIB <60°
3) Cruciform joint with | BizHocHO BinxuiaeHHs Bif oceil UB.
100 @ gé %D, full penetration K-butt | IIpumirky 1.
welds.
_ 3)
- Weld toe angle < 60°
- For misalignment see NOTE: 1.
TT 4) Henapautaxeni | 4)
KYTOBi LIBH )
| 1 N | KyT Haxuity moBepXHi 3BapHOro 1B
2 5 T 1 S 4) Non load-carrying | <g0° .
@ ‘G | | D fillet welds.
100 I ' Jus. takox [pumitky 2.
4)
- Weld toe angle < 60° -
See also NOTE: 2.
5) Topui «koHncomel, | 5)
TOpIi IOB3/IOBXKHIX )
@ pebep 3KopeTKocTi Kyr Haxuity moBepXHi 3BapHOro 11Ba
—_ <60°.
e ), 5) Bracket ends, ends of
100 longitudinal stiffeners. Jlus. rakox HpumiTky 2.

5)
- Weld toe angle < 60°.

- See also NOTE 2:
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Kareropii
€JIEMEHTIB Enementn KoHCTpYKIii Omnc Bumornu
Detail Constructional detail Description Requirements
category
6) Kinni  mwiactun | 6)
3’¢qHAHNX BHAXJIECT 1 )
Momi6Hi HiM 3'eHanHs | KYT HaXwily IOBEPXHi 3BaPHOIO LIBA
<60°.
6) Cover plate ends and
100 similar joints. Jus. Takox Ipumitky 2.
6)
- Weld toe angle < 60°.
- See also NOTE 2:
— 7) Xpecromonibui 3'en- | 7)
HaHHS 3 )
@ . . HABAHTAKEHUMH Kyt Haxmty noBepxHi 3BapHOTo IIBa
4‘6 9‘} KYTOBHMH LIIBAMU <60°.
T 7) Cruciform joints with | Biamocro Bimxunenns Bix oceii 1us.
loadcarrying fillet | IMpumirky 1.
welds.
90 Jlus. tTakox Hpumitky 2.
7
- Weld toe angle < 60°.
- For misalignment see NOTE 1:
- See also NOTE 2:

Ipumitka 1. Tabnuus B.1 He BpaxoBye edexrr BiAXmIeHHs Bij oceil. BOHN HOBHHHI PO3IIISAaTHCS OKPEMO B MPOLIECI BU3HAYCHHS

HaIpy>KCHHS.

NOTE 1: Table B.1 does not cover effects of misalignment. They have to be considered explicitly in determination of stress.

Mpumirka 2. TaGmuus B.1 He BpaxoBye YTBOPEHHS BTOMHUX TpILIMH MOYMHAIOYM BiJ KOPEHS 3BAPHOTO LIBA 3 MONAJIBIIMM

PO3MOBCIOHKEHHAM Y€PE3 TOBIIUHY IIBA.

NOTE 2: Table B.1 does not cover fatigue initiation from the root followed by propagation through the throat.

IMpumirka 3. BusHayenns Kyra Haxuity noBepxHi msa aus. B EN 1090.

NOTE 3: For the definition of the weld toe angle see EN 1090.
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JNOIATOK HA
(moBigKOBUIN)

NEPEJIIK HAIIIOHAJIBHUX CTAHJIAPTIB YKPATHH (ICTY),
IJEHTUYHUX MC, IOCUJIAHHSA HA SIKI € B EN 1993-1-9:2005

IMo3HayeHHs Ta Ha3Ba Cryninb ITo3HayeHHs Ta Ha3Ba HALLIOHAJILHOTO
€BPOIEiCbKOI0 CTAHAAPTY BiimoBiaHOCTI crangapry Ykpainu (JACTY)

EN 1990 - Basis of structural IDT JCTY-H b EN 1990:2008 «EBPOKO/I.

design OcHoBH IPOCKTYBaHHS KOHCTPYKIIIH
(EN 1990:2002, IDT)»

EN 1994-2 Design of IDT JACTY-H B EN 1994-2:2012 «EBpokox 4.

Composite Steel and Concrete [IpoexryBanHs CTaJIe3a1i300e TOHHUX

Structures: Part 2: Bridges KOHCTpyKIid. YactuHa 2. 3arajpHi mpaBmia i
npasuia asg MocTiB (EN 1994-2:2005, IDT)»

EN 1993-1-8  Eurocode  3: IDT JACTY-H b EN 1993-1-8:2011 «EBpoxo 3.

Design of steel structures - Part [MpoektyBaHHs CTaJeBUX KOHCTPYKIIIH.

1-8: Design of joints Yactuna 1-8.  IlpoexryBaHHs  3'eIHaHb
(EN 1993-1-8:2005, IDT)»

EN 1993-1-5  Eurocode  3: IDT JCTY-H b EN 1993-1-5:2012 «EBpoko 3.

Design of steel structures - Part [IpoekTyBaHHs cTaleBHMX KOHCTpyKIid. YactuHa

1-5: General rules - Plated 1-5. TlnactMHYAacTi KOHCTPYKTHBHI €IEMEHTH

structural elements (EN 1993-1-5:2006, IDT)»

EN 1993-2 Eurocode 3: Design IDT JACTY-H b EN 1993-2:2012  «EBpokonm 3.

of steel structures - Part 2: Steel
bridges

[TpoekTyBaHHs cTajleBUX KOHCTpyKuLid. YacTruHa
2. Cranesi moctu (EN 1993-2:2006, IDT)»
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3Mminn no
EN 1993-1-9:2005/AC:2005

1) 3miHa 10 m. 2

Ilonpasxu: oooamu "P" nicia nynkmy nomepa i
saminumu '‘HeoOXigHO" Ha ''moBuHHI" y pa3zi
Heobxionocmi. [lonpasku niokpecneni, K
8KA3AHO.

"(1)P EnemeHTH KOHCTPYKIid MOBHHHI OyTH
3alpOEKTOBaHI 3 pO3paXyHKOM Ha Taky
BUTPUBAIICTh, MO0 IX eKkciulyaTamis Oyia
HaJIHHOI 3  HEOOXIJHOI  BIPOTITHICTIO
MPOTSTOM BCi€i MPOEKTHOT JOBFOBIYHOCTI. "

3Minn 1o
EN 1993-1-9:2005/AC:2009

2) 3minu 10 m. 3

Ilynkm '(7)', 3a cnuckom '0)', saminumu " f—
3HA4YCHHs, JIOCTaTHBOTO Ui  OCTAaTOYHOT
NepeBipKM TpaHUYHUX cTaHiB "na:" [ -
3HAQYCHHS, NPUUHATI PIBHUM  THM, 5Kl
BUMAaraloTbCs JUIsi OCTaTOYHOI TMepeBIpKH
IPaHUYHHUX CTaHIB".

3) 3minm go n. 4

Ilynkm '(2)', saminumu mexcm 6 0CMAHHLOMY
peuenni 6 oyxckax "(mus. Tadoaumio 4.1 - s
npodutiB kpyrioro nepepizy, Tadauuio 4.2 -
s mpodiaiB MPAMOKYTHOTO mepepizy)” wa:
"(nuB. Taémumw 4.1 - s npodimis 3
MOPOKHUHAMHU KPYIJIOTO nepepisy,
Tabauuio 4.2 - g npodisiiB 3 TOPOKHUHAMHU
MPSIMOKYTHOTO TMepepizy, Ii mpodii MOXYTb
OyTH TEOMETPHUYHO OOMEKEHI BIIMOBIAHO [0
tabmuii 8.7)".

Ilynxkm '(2)', "Taoauus 4.1' ma 'Tadnuus 4.2°,
y cmoguuxax 'Criiiki' ona 'K-tuny 3’enHaHHS',
saminumu "1,0" na: "-"

Ilynkm '(2)', ' Tlpumirka ', saminumu "
Ipumirka" va: " Ipumirka 1.:".

Ilynxkm '(2)', 0ooamu:

" IlpumitTka 2 Jliana3oHU TeOMETPUYHUX il

st Kpyriux npodisiiB 3 MOpoKHUHAMU TUIOCKI
3’eananns (K-, N-, KT-3'eqnanms):
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Modifications due to
EN 1993-1-9:2005/AC:2005

1) Modification to Clause 2

The corrections are to add a "P" after the
clause number and replace "should” with
"shall" where appropriate. The corrections are
underlined as shown.

"(1)P Structural members shall be designed for
fatigue such that there is an acceptable level of
probability that their performance will be
satisfactory throughout their design life."

Modifications due to
EN 1993-1-9:2005/AC:2009

2) Modification to Clause 3

Paragraph '(7)', list entry 'b)’, change "the g —
values equal to those for ultimate limit state
verifications" into: "the f -values to be at least

equal to those required for ultimate limit state
verifications".

3) Modifications to Clause 4

Paragraph '(2), change the text in the last
sentence between the brackets "(see Table 4.1
for circular sections, Table 4.2 for rectangular
sections)” into: "(see Table 4.1 for circular
hollow sections, Table 4.2 for rectangular
hollow sections; these sections are subject to
the geometrical restrictions according to Table
8.7)".

Paragraph '(2)', 'Table 4.1" and "Table 4.2", in
the columns 'Verticals' for 'K-type joints',
change "1,0" into: "-".

Paragraph '(2)', 'NOTE', change "NOTE" into:
"NOTE: 1".

Paragraph '(2)', add:
"NOTE: 2 Ranges of geometric validity:
For CHS planar joints (K-, N-, KT-joints):
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0,30< £ <0,60
12,0<  <30,0
0,25<7<1,0
30°< 0 < 60°

Jnist mpSAMOKYTHHUX TpOQUIiB 3 MOPOKHHHAMHU
(K-, N-, KT-3’eananns):

For SHS joints (K-, N-, KT-joints):

0,40< 3<0,60
6,25< y<12,5
0,25<7<1,0
30°< 0 < 60°

4) 3mina 10 n. 5

Ilynkm '(5)', ' TIpuMmitka ', 3aMiHumu nocunanms

"8(2)" na: "8(3)".
5) 3mina go n. 7.1

Ilynkm '(2)', saminumu "]Ing HOMIHAJIBHOTO
Halpy>KeHHS TOCTIHHOT aMIUNITyau Mexa
BTOMH MoOxe Oyru' Ha: " ]I HOMIHAJIBHOTO
Halpy>KCHHS TOCTIHHOI aMIUIITyIH Jiana3oH
MEKi BTOMH MOXKE OyTH .

6) 3miuna g0 1. 8

Ilynkm  '(4)', Tlpumirka 1.,  3aminumu
"yrouHeHe IS Jiama3oHiB  JIOTUYHOTO
HANpY)KEHHS [UKIB" Ha: "yro4HeHEe TOJBKO
I Jiana3oHiB  JOTHYHOTO  HAIPYXCHHS
110709180 : 38

'Tadmuuss 8.1°, oOpyeuir psoox '[Kareropis
enementy] 160, mpems kononxa, 3aminumu 6
Yitl Komipyi:

— onucanua "llpokaTHi 1 pecoBaHi BUpoOu:"
na: " IlpokatHi abo npecoBaHi BUpoOu:";

— onucanua “llnactuam 1 gmern"  wua:
"I1nacTHHM 1 IUCTH 3 TPOKATHUMH KPOMKaMu'";

—  onucanna. "llpoxatHuit mnpodins" mHa:
"ITpoxaTHwMii npodinb 3 IIPOKTHUMH
KpOMKaMu".

‘Tabmuus 8.1', n’amuii paoox '[Kareropis
enemerry]| 100 (m=5)", mpems «rorouka,
saminumu 6 yiu komipyi "TIpokatHi 1 mpecoBaHi
Bupobu:" ma: "llpokatHi abGo mpecoBaHi

4)  Modification to Clause 5

Paragraph '(5)', 'NOTE', change reference to
"8(2)" into: "8(3)".

5) Modification to 7.1

Paragraph '(2)', change "For constant
amplitude nominal stresses fatigue strengths
can" into: "For constant amplitude nominal
stress ranges the fatigue strength can”.

6) Modifications to Clause 8

Paragraph '(4)', 'NOTE: 1', change "adopted
for shear stress ranges™ into: "adopted also for
shear stress ranges".

‘Table 8.1, second row '[Detail category] 160’
third  column, change in this cell:

— the description "Rolled and extruded
products:"” into: "Rolled or extruded products:";

— the description "Plates and flats" into: "Plates
and flats with as rolled edges";

— the description: "Rolled sections" into:
"Rolled sections with as rolled edges".

‘Table 8.1', fifth row '[Detail category] 100
(m=5), third column, change in this cell
"Rolled and extruded products" into: "Rolled or
extruded products”.
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BUpOOH".

'Tabmuus 8.2', mpems xononxa 'Onmc', 2-uil,
3-it, 4-uu, S-un, 1l-uti ma 12-uu psaoku
'[Kareropii enementiB] 125, 112, 100 i 140',
3aminumu 8 Komipyi onucanusa "ABroMmaruyHe"
Ha: "ABTOMaTHYHE abo MOBHICTIO
MexaHi3oBaHe'".

"Tabnuusa 8.2', uemsepma rononka 'Bumorn',
9-ui psiook, sudanumu 3 xKomipyi: "BincyTHicTh
nomyctuMux aedekris 3a EN 1090".

'Ta6muust 8.3', 2-uti psodok, npasa KoioHKa,
3aminumu 8 komipyi "nmoBTOpHO 3BaprooTH " INtO:
"3BapIOIOTH .

'Tadauus 8.3 (mpooBKeHHs)', ocmaHill psook,
1-a xononka, 3aminumu mexcm "SIk exement 1
B Taoauui 8.5" na: "40".

'Tadauus 8.3 (mpooBKeHHs)', ocmanill psook,
2-a KOonOHKA, 8UOAIUMU NO3HAYEHHS NAOUWUHU
naacmunu: "t" 3 nacmynnoeo pucynky:"

‘Table 8.2', third column 'Description’, 2nd,
3rd, 4th, 5th, 11th and 12th rows '[Detail
categories] 125, 112, 100 and 140", change in
the cells the description "Automatic" into:
"Automatic or fully mechanized".

‘Table 8.2°, fourth column 'Requirements’, 9th
row, delete from the cell: "Free from defects
outside the tolerances of EN 1090".

‘Table 8.3, 2nd row, right-hand column,
change in the cell "rewelded" into: "welded".

‘Table 8.3 (continued)', last row, 1st column,
change the text "As detail 1 in Table 8.5 into:
II4OII.

"Table 8.3 (continued)’, last row, 2nd column,
delete the indication of the plate thickness: "t"
from the following figure:"

r
I e
_;_:_;r_:"-r-‘{h_h_‘_
T H-::-'-:__m -H“"'_' __.'.:-'-7: I
® = @

(

"Tabmuus 8.4", 8-uu, 9-uu i 10-uti psaoku, 3-a
KOJNOHKA 8 yux psokax, eudaiumu: "L: 10BKuHA
NpUEIHAHHSA SK B eleMeHrax 1, 2 abo 3" 3
HACMYNHO20 PUCYHKY:"

‘Table 8.4", 8th, 9th and 10th rows, 3rd column
in these rows, delete: "L: attachment length as
in detail 1, 2 or 3" from the following figure:"

r_1
—>=
aoo (or)
r>150 mm (Mmm)
71 1.r.t
6 L 3
50 r <=
L

L: JOBXXWHA MMPUEIHAHHSA K B €JIECMEHTaX
1,2a0603
L: attachment length as in detail 1, 2 or 3

"Ta6muus 8.4', 8-uw, 9-uu i 10-uii paoku, 2-a
KOJIOHKA 8 Yux psaoKkax (0us. mpoxu euuje),
saminumu 6 opyeiu kononyi "rIL" ua: "r/l".

‘Tadauus 8.5', 11-uii psaoox '36*', 3-a konomuka,
saminumu: "3) PyiiHyBaHHS KOpeHs TOPILEBOro
IIBA Y TABPOBUX 3BAPHMX 3'€/HAHHAX 3 HEMOBHUM
npoBapom abo B 3’€JHAHHSX 3 KyTOBMMH 3BAPHUMHU
mBaMu 3 epEKTUBHUM [OBHMM IIPOBAPOM Y
TaBpOBMX  3BapHUX  3'eqHaHHaAX.”  Ha:  "3)
PyiiHyBaHHsS KOPEHS TOPIEBOrO IBA y TaBPOBHX

76

Table 8.4", 8th, 9th and 10th rows, 2nd column
in these rows (see just above), change in the
second column "r/L" into: "r/I".

‘Table 8.5, 11th row '36*', 3rd column,
change: "3) Root failure in partial penetration
Tee-butt joints or fillet welded joint and
effective full penetration in Tee-butt joint."
into: "3) Root failure in partial penetration Tee-
butt joints or fillet welded joint and in Tee-butt



3BaApHUX 3’€):[H3HH$IX 3 HCIIOBHUM IIPOBApOM abo B
TaBPOBUX 3’€IHAHHIX, BiAMOBigHO 10 Puc. 4.6
B EN 1993-1-8:2005."

'Tadomna 8.5,

paoxu:"

np. JICTY-H B EN 1993-1-9:201X
weld, according to Figure 4.6 in EN 1993-1-

8:2005."

2-a xonowxa, 2-uu i 3-iu
"Table 8.5, 2nd column, 2nd and 3rd rows:"
Kareropis enemeHTiB EnemeHT KOHCTpYKIIii
Detail category Constructional detail

80 (<50 MM Bcl t

(mm) [Mm] (mm) . ;
71 50<¢ <80 BCl t - -
63 80<¢ <100 BCi t ' '
56 100</ <120 | Bci t =1 ==
56 0>120 t<20
50 120<¢ <200 t>20

£>200 20<t <30
45 200<¢ <300 t>30

£>300 30<t <50
40 ¢>300 t>50

THYYKa [TaHEIb
flexible panel
/Fl ¢
Sk enement 1 B Tabi. 8.5 / -
As detail 1 in Table 8.5 - { P
— S
@)

ockinvku pucynku ¢ Taoauui 8.5 sx exazano

suwe NOBuUHHI Oymu Oinbw  YIMKI,

K ye

3p0baeHO 8 HiMeYbKill 8epcii, nocmasumu misxc
PUCYHKU [3 HIMeYbKOI 6epcii (Ous. Hudicue):"

as the figures in Table 8.5 as shown below
should be made more clear as done in the
German version, insert the same figures from
the German version (see below):"

Kerbfall Konstruktionsdetail Beschreibung Anforderungen
80 [=30 all t NP LD Ereuz- und T-Stéfe: 1) Nach Prisfung frei von Diskon-
71 30=(=80 all t tinuititen und Exzentrizititen
63 B0 =100 all t : ¢ ¢ 1) Rifl am Schweilfnahtiibergang | avferhalb der Toleranzen nach
56 100=(<120 all t ' b— i L ' i t | involl durchgeschweilten EN 1090.
56 (=120 =20 i . Stumpfnghten vnd allen nicht
] 120=[=200 | 220 ) ;1 | ) durchgeschweifiten Nahten. 2) Ag ist mit korrigierten Nenn-
30 (=200 20430 e | T spannungsschwingbreiten zu
20005300 | 1930 | T o | ot ermutteln.
= (=300 | 30<1=50 S e
0 (=300 30 - 3) Es sind 2 Ermildungsnachivei-
verformbares Anschlufiblech 2) Rif) am SchweiPnahtiber- 5 erfa.:'derhch: i ened der
. AT ¢ gang, ausgehend von der Kante K Mh.v',m EEEEE_RIE' d.er
wie ~ ,/; - des Anschlvfbleches, mit Span- Schv.e:.l?-uahmmzlel m_it SPM'
Kerbfall ! it 1 nungskonzentrationen an den onngen m:‘h Kﬂpﬂﬂ ) mit Kerb-
Lin @?:_F = L SchweiBnahtenden infolge gruppe ,3'5 fir 6, und Kerbgrup-
Tabelle T — i : Blechverformungen. pe 30 it T, Zum m.rdereu der
23 o Nachweis des Nahtiiberganges
_\._.I/_ ~ mit Bestimmung von A in den
Ex belasteten Blechen.
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Kon YKH/: 91.010.30

KnrodoBi ciioBa: BTOMa, BTOMHE HAaBaHTAXXCHHS, JOBrOBIYHICTh, KpPHBAa OMOpPY BTOMI, JIOKaJbHE

HaNpy>KEHHsI, METOJ] HAKOITMYEHHSI, M1ICYMOBYBAaHHS MOIIKOJ/KEHb, 11alla30H HAIPYKCHHS LIUKITY.
I'enepanpanii gupekrop TOB «YkpiHCTanbKOH

iMm. B.M. IllumMaHOBCBEKOTO», A.T.H., IPO. O. lumaHOBCHKUI

3aBimyBau Bimgury H/IBTP, kx.T.H. (HaykoBuit

KEPIBHUK) A. T'pom
3aBimyBau rpynu HT/] S. JTumap
3asinyBau rpynu CHT/] I'. Jlenna
3aBingyBay rpymnu IK O. Kopayn
[IpoBinHuit iHXeHep B. ApTtromenko
[IpoBinHuit iHXeHep 1. JleBueHKO
[Tepexnanau K. ITaBnoBa
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