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HAUIOHAJIbHUIA BCTYN

Uew cranaapt € ToToxHuM nepeknagom EN 1993-1-9:2005 Eurocode 3: Design of steel structures —
Part 1-9: Fatigue (€Bpokoa 3. [poekTyBaHHA cTaneBux KOHCTPyKUin. YacTuHa 1-9. Butpusanicte) 3
TexHiyHolo nonpaskoto EN 1993-1-9:2005/AC:2009.

EN 1993-1-9:2005 nigrotoBneHo TexHiyHuMm komitetom CEN/TC 250, cekpeTapiaToM SIKOro Kepye
BSI.

[1o HauioHanbHOro cTaHaapTy AONYyYEHO aHIMOMOBHWA TEKCT.

Ha tepuTopii Ykpainu sk HauioHanbHWin cTasaapT Aie niea konoHka Tekcty ACTY-H b EN 1993-1-9:2012
"€spokoa 3. MNpoekTyBaHHs cTaneBux KOHCTpykUin. YactuHa 1-9. Burtpusanicte (EN 1993-1-9:2005,
IDT)", BUKNaaeHa yKpaiHCLKO MOBOKD.

BignosigHo go IBH A.1.1-1-2008 "CucTtema cTaHaapTuaadii Ta HopmyBaHHS B ByaisHuLTBI. OCHOBHI
nonoxeHHa" uen ctaHgapT BigHOCUTLCA A0 koMnnekcy B.1.2 "Cucrema HaginHocTi Ta 6e3nekv B byais-
HULTBI".

CraHgapT MiCTUTL BUMOTW, SiKi BiANOBIAAIOTE YMHHOMY 3aKOHOL4ABCTBRY.

HaykoBo-TexHiuHa opradisauis, signoBiganbHa 3a UeW craHgapT, — ToBapucTteo 3 0OMeXeHo
BiANOBIAANBHICTIO "YKpAIHCbKWIA IHCTUTYT CTaneBux KOHCTPYKUi iM. B.M. LnmaHoBCcbKOro".

Lo cTaHaapTy BHECEHO Taki pedakuinHi 3amMiHu:

— cnoea "uen MixxHapogHUN CTaHaapT" 3aMiHeHo Ha "uen ctangapT";

— CTPYKTYPHI enemMeHTU cTaHaapTy — "O6knaauHky”, "MNepeamosy”, "HauioHanbHuiA BCcTyn"”, "BusHa-
YeHHS NOoHATL" Ta "bibniorpadivHi AaHi" — obopMNEeHo 3rigHO 3 BUMOramu HauioHanbHoi cTaraapTuaadii
YKpaiuu;

-3 "TMepeamosu ao 1993-1-9" y uen "HauioHanbHuii BCTYn" B3aTe Te, W0 6e3nocepeaHbLO CTOCYETLCS
LbOro cTaHaapry;

— HauioHansHWA AoBiAKOBUA AOAATOK HaBeAeHO K HaCTaHOBY ANst KOPUCTYBauYiB.

Mepenik HauioHanbHUX cTaHaapTiB YkpaiHn (ACTY), ineHTuyHMx MC, nocunaHHs Ha siKi € 8
EN 1993-1-9:2012, HasegeHO B gogaTtky HA.

Konii MC, He npuiHATIUX SIK HallioOHarnbHi CTaHAapTh, Ha ki € nocunadHsi B EN 1993-1-9:2012, moxHa
oTpumaTtu B [lonosHoMy coHai HopmaTusHux aokymedTis M "YkpHIAHLL".

TexHiyHa nonpaeka EN 1993-1-9:2005/AC:2009 po EN 1993-1-9:2005 nopaHa B KiHUi
ACTY-H b EN 1993-1-9:2012.
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BCTYN

Llen €sponencokuit ctaHgapt EN 1993, €spo-
ko4 3, MNpoekTyBaHHs cTaneBuX KOHCTPYKUIA Nig-
rotoBneHun TexHiyHumMm komitetom CEN/TC250
"byaiBenbHi €Bpokoan", cekpeTapiaTom AKOro
kepye BSI. CEN/TC250 signosiganbHuini 3a BCi
KOHCTPYKUiNMHI €Bpokoav.

Llbomy EsponeicbkoMy ctaHgapty Byae Hapa-
HUIA cTaTyc HauioHanbKoro 3 nyénikauiclo ineH-
TUYHOTO TeKCTy abo cxBaneHHaAM A0 nuctonaja
2005 poky, i cynepeqnuei HauioHanbHi cTasHaapT™
noBuHHI ByTn ckacosaHi o 6epesna 2010 poky.

Llen €pokoa 3amiHioe ENV 1993-1-9.

Y BIiONOBIOHOCTI 3 BHYTPIWHIMW nocTaHoBam#u
CEN/CENELEC HauioHaneHi opraxu 3i craHgap-
TU3auii HacTynHUx KpaiH 30608'A3aHi NPURHATU
Luew €Bponeicbkuin cTaHaapT: ABCTpis, beneris,
Benwuka bputaHis, 'peuis, OaHis, EcToHif, Ipnax-
pia, lcnadgis, IcnaHis, ltania, Iatsia, JluTea,
TiokcemBypr, ManbTa, Higepnangu, Himeduuna,
Hopseris, Monbwa, Moptyranisa, Pymyxia, Cno-
Bay4uHa, CnoeeHisi, YropwiumHa, ®iHnaHaia, dpaH-
uis,, Yecbka Pecny6nika, WUsenyapis, LBeuis.

Vi

Foreword

This European Standard EN 1993, Eurocode 3:
Design of steel structures, has been prepared by
Technical Committee CEN/TC250 "Structural
Eurocodes”, 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 Stan-
dards shall be withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-1-9.

According to the CEN-CENELEC Internal Regu-
lations, the National Standard Organizations of
the following countries are bound to implement
this European Standard: Austria, Belgium, Cy-
prus, Czech Republic, Denmark, Estonia, Fin-
land, France, Germany, Greece, Hungary,
Iceland, Ireland, ltaly, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland, Por-
tugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.
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HALIOHANBHUA CTAHOAPT YKPAIHU

€BPOKOA 3. MPOEKTYBAHHA CTANEBUX KOHCTPYKLIN
YacrtnHa 1-9. Burpusanictb

EBPOKOA 3. MPOEKTUPOBAHNE CTANBHbLIX KOHCTPYKLLI/IVI
YacTb 1-9. BeIHOCNUBOCTL

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

OCHOBW NPOIrPAMM €BPOKOLY

Y 1975 poui Komicis €Bponencbkol CnifbHOTU
BApiWANG po3no4yaty nporpamy Ak y ranysi
OypiBHMUTBa Ha niacTtaei ctarti 95 porosopy.
Metow nporpamu Oyno yCyHEHHSi TexHiuHNX
nepewkos AN TOprieni Ta y3ro4)KeHHS TEXHIYHUX
yMOB.

Y pamkax uiei nporpamu ain Komicis Basna Ha
cebe iHiUiaTUBY BCTAaHOBMTU CUCTEMY Yy3roaxe-
HUX TEXHIYHUX NpaBuUn ANA NPOeKTyBaHHA Oyai-
Benb i cnopya, ski Ha no4aTtkoBiv cTagii Manm
CNyrysaTtu anbTepHaTUBOI YUHHUM HaLlioHanb-
HUM NpaBunam OePXaB-ulieHiB, a 3pELLTO Manu
3aMiHUTH iX.

YnpopoeX n'ATHagusTh pokisa Komiciss 3a agono-
mMoroto OpraHisauivHoro KomiTeTy, A0 cknagy
SIKOr0 BXOAMNU NPEeACTaBHUKA [EpXKaB-4neHiB,
Bena po3pobky nporpamu €Bpokoais, fika Npu-
3Bena no nybnikauii KOMNNeKTy NepLioro rnoko-
niHHA EBponeicbkux koaie y 80-x pokax.

Y 1989 poui Komicis Tta npepxasu-ynenn EU
(€Bsponeicbkoi cninbHOTH) Ta EFTA (Esponen-
CbkOI acouiauii BinbHOT TOpriBfi) Ha OCHOBI yropm1
Mix Kowmicieto Ta CEN (E€sponencbknm KomiTeTom
i3 cTaHaapTU3auii) BUpilLMNK NepeaaTy NigroTos-
Ky Ta nybnikauiio €spokoais CEN 3a aonomMoroto
cepii MmaHaaris, Wo Hagano 6 €spokogam y man-
6yTHEOMY cTaTycy E€Bponeincbkoro craHaapTy (EN).
Lle nos'a3zye €BpoKOAU 3 MOMNOXEHHAMWU OAUPEK-
TMe Pagwm i piweHb Komicii woa0 €sponeicbkux
craHpapris (To6710 aupekTusu Paau 89/106/EEC

' Vropa mix Komicieto E€sponeiicbkoi cninbHOTY | €Bpo-
NercbkUM KOMITETOM i3 cTanaapTtuaauii (CEN) wopo
poboTH Han €BpokoaamMu ANA NPOeKTYBaHHA Byaisens i
cnopya (CONSTRUCT 89/019).

YuHuui Bia 2013-07-01

Background of the Eurocode programme

In 1975, the Commission of the European Com-
munity 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 al-
ternative to the national rules in force in the Mem-
ber States and, ultimately, would replace them.

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

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement! between the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to CEN through a series of Man-
dates, in order to provide them with a future status
of European Standard (EN). This links de facto
the Eurocodes with the provisions of all the Coun-
cil's Directives and/or Commission's Decisions
dealing with European standards (e.g. the Coun-
cil Directive 89/106/EEC on construction products

! Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EURO-
CODES for the design of building and civil engineering
works (BC/CEN/03/89).
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wogao bynisenbHnx Bupobis — CPD — Ta aAnpekTus
Papgn 93/37/EEC, 92/50/EEC T1a 89/440/EEC Bia-
HOCHO rpomafcbkux pobiT Ta nocnyr i ekeisa-
neHTHUX gupextus EFTA, 3anoyatkoBanux, wob
AONOMOITU 3aCHYBAHHIO BHYTPILLHBOIG PUHKY).
CT1pykTypHa nporpaMma EBPOKOAIB BKNOYAE CTaH-
papTu, siki B OCHOBHOMY CKNaaatoTbea 3 AeKinb-
KOX YacTWH:

EN 1990 €spokog. OCHOBU NPOEKTYBaHHSA KOHCT-
pyKuin

EN 1991 €spokog 1. [ii Ha KOHCTPYKUT

EN 1992 €epokoa 2. MNpoekTyBaHHA 3anizobe-
TOHHUX KOHCTPYKUIRA

EN 1993 €spokog 3. MNpoekTyBaHHA cTanesBux
KOHCTPYKLUIN

EN 1994 €spokog 4. MNpoektyBaHHA cranesarni-
306€TOHHUX KOHCTPYKLi

EN 1995 €spokoa 5. MNpoekTyBaHHA fepeB aHnx
KOHCTPYKLUIiN

EN 1996 €spokog 6. MNpoekTyBaHHA Kam'sHUX
KOHCTPYKLIit

EN 1997 €spokog 7. [eoTexHiuHe NpoeKkTyBaHHA

EN 1998 €pokog 8. MpoekTyBaHHS CENCMOCTIN-
KWX KOHCTPYKLiA

EN 1999 €spokog 9. MpoekTyBaHHA antoMiHieBMUX
KOHCTPYKLUIN

CraHgaptv €Bpokogis BU3HaOThL Bignosiganb-
HICTb perynsTopHUX opraHie Aepxas-uyrneHis Ta
3axuvualoTe ix NPaBo Ha NPU3HAYEHHSA BENUYMUH,
AIKi NOB'A3aHi 3 perynioBaHHAM nNUTaHb 6eaneku
Ha HauioHanbHOMY piBHIi TaMm, Oe BOHW Bigpis-
HRAIOTLCA.

CTATYC TA TANY3b 3ACTOCYBAHHSA
€BPOKOAIB

Hepxasn-unein EU 1a EFTA Bu3HawTb, WO
€Bpokoau AiloTb K eTamnoHHi AOKYMEHTW Ans
Takux uinen:

— 9K 3acib goseaeHHs BignosigHocTi Bynisens i
cnopyf OCHOBHMM BUMOram aAvpekTusu Pagu
89/106/EEC, 30kpema OCHOBHin BUMO3i Ne 1 —
MexaHiyHa cTitkicTb Ta cTabinbHICTb | OCHOB-
Hi BUMO3i Ne 2 — MoxexHa beaneka;

— fIK OCHOBa ANA YKNagaHHA KOHTPaKTiB Ans
6yaisenb i cnopyn Ta noB'A3aHUX 3 HUMU
iHXXEHEPHUX Nocnyr;

— 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 struc-
tures

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 struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine val-
ues related to regulatory safety matters at na-
tional 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 recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne 1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;

— as a basis for specifying contracts for const-
ruction works and related engineering servi-
ces;



— SK OCHOBa ANA CKNajaHHA y3rofXeHux Tex-
HiYHMX cneundikauin ana OyaiBensHUX Bupo-
6iB (ENs Ta ETAS).

€BpoKoau, ockinbkv BOHU Be3nocepeHbOo BigHO-
cATbCA A0 ByaiBenbHUX CNOpYA, MarTb NPAMUA
3B'A30K 3 TIYMayuHnmMu AokyMeHTammn? posginy 12
CPD, He3BaXxaruu Ta Te, WO BOHU MaloTb Pi3HYy
npupoay 3 rapMoOHI30BaHWUMKU cTaHgapTamu Ha
BUPOGUS. TakMM UMHOM, TexXHiuHi acnektu, ki
BUNNUBalOTL 3 €EBpokoais Ang bynisens i cnopya,
MOBWHHI B MNOBHIN Mipi ByTW poO3rNSHYTUMU
TexHiyHumn komitetamm CEN Ta/um pobounmun
rpynamu EOTA, ski po3pobnsaoTb cTaHgapT Ha
6yniBensHi BUpobK, 3 No3nuin AOCACHEHHSA NOB-
HOI CYMICHOCTI TexHiYHuX cneuudikauin 3 €spo-
KoAaMu.

CraHpapti €BpoKoAiB HapawTb 3aranbHi npa-
BUAMA NPOEKTYBAHHA AN NPakTU4HOrO BUKOPUC-
TaHHA BCiX KOHCTPYKUIA Ta X KOMMOHEHTIB fAK
TpaguuiHoro, Tak i iHHOBALLIMHOTO Xapakrepy.
YHikanbHi opMu KOHCTPyKUii abo ymoBu npo-
€KTYBaHHS! He OXOMMIOITECSA, | B TaKUX BUMagkax
npoekTyBanbHUKy NOTpibeH goaaTtkoBuid ekc-
NepTHUIA po3rnag.

2 BignosiaHo Ao ct. 3.3 CPD ocHoBHi Bumork (ERs) oTpu-
MaloTb KOHKpPETHY (hopMy Y TRymaqHux AOKyMeHTax
ANA CTBOPEHHS HeoOXiAHMX 3B'A3KIB MK OCHOBHUMM
BuMoramu Ta mangatamu Ha ENs i ETAGs/ETAs.

BignosinHo no cT. 12 CPD ThRymauHi H[OKYMeHTU
MarTb:

a) HanaTv KOHKpeTHO! (hOpMM OCHOBHUM BUMOraMm,
Y3roavBLUM TEPMIHONOTio i TEXHIYHI 3acaawm, i Bkasatu
knacu abo piBHi NS KOXHOT BUMOTY, aie Lie HeobxinHo;

b) BKasaTM MeTOAM BCTAHOBINEHHA CMiBBIAHOLWEHHS
MK LMMK Knacamu abo piBHAMKM BUMOr 3 TeXHIYHUMMK
BUMOramyl, Hanpuknaz, Metoau po3paxyHKy i nepe-
BipKW, TEXHIYHI NpaBuUna NPOeKTyBaHHs TOLO;

C) cnyryBatv 6K pekoMeHAauil Afs BCTaHOBSIEHHSA
Y3rof)KEHUX CTaHaapTiB i HacTaHoB ANA €Bponench-
KOTO TEXHIHYHOro yXBaneHHs.

€spokoaun hakTU4Ho BigirpatoTs NoAibHy ponk y cdepi
ER 1 ivactusi ER 2.
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— as a framework for drawing up harmonised
technical specifications for construction
products (ENs and ETAs)

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship 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 stan-
dards with a view to achieving a full compatibility
of these technical specifications with the
Eurocodes.

The Eurocode standards provide common struc-
tural design rules for everyday use for the design
of whole structures and component products of
both a traditional and an innovative nature. Un-
usual forms of construction or design conditions
are not specifically covered and additional expert
consideration will be required by the designer in
such cases.

2 According to Art. 3.3 of the CPD, the essential require-
ments (ERs) shall be given concrete form in inter-
pretative documents for the creation of the necessary
links between the essential requirements and the
mandates for harmonised ENs and ETAGs/ETAs.

3 According to Art. 12 of the CPD the interpretative docu-
ments 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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HAUIOHANBHI CTAHOAPTH,
WO BNPOBAXKYIOTb €EBPOKOOU

HauioHanbHi  cTangapti, WO BNpoOBajXywTb
€BpoKOAMW, 3@BXAN BKMIOYAIOTH MOBHUA TEKCT
€spokody (BKMOYaYM BCi AoaaTku), BUAAHWN
CEN, sikoMy MOXyTb nepeaysaTv HauioHansHui
TUTYNbHWA NUCT Ta HauioHanbHa nepeamosa, a
TakoX MOXYyTb CYnNpOBOXyBaTuCA HauioHanb-
HWUM 0OLaTKOM.

HauioHanbHWi JoAaToK MOXe BKno4aTtyn iHdop-

Mauilo Woao TUX napameTpis, sKi 3anuLLIMANCS

BiOKPUTMMM B E€Bpokogax ANA HauioHanbHOro

BuGopy, BIQOMUX SIK HALOHANbHO BU3HAYEHI

napaMeTpu N BUKOPUCTAHHSA MPU NPOEKTYBaHHI

6ynisen Ta iHXeHepHuUx crnopya, wo 6yayte
nobyanoBati y 3auikaBneHin KpaiHi, a came:

— 3Ha4veHHs i/fabo knacwu, ae B €BpoKoAi Aal0Tb-
Csl anbTepHaTWBMY;

— 3HayYeHHs, AKi cnig BUKOPUCTOBYBATH, KONWU B
€BpoKoAi HAAAETLCA TiMNbKW NO3HAKA;

— cneundiyHi gaHi kpaiHu (reorpadiyHi, knima-
TWYHI TOWO), Hanpvknag, kapTa CHiry,

— rnpoueaypa, fAKa BUKOPWUCTOBYETHCHA, KONU
anbTepHaTMBHI npoueaypyu oBymoOBneHi B
€spokogi.

B HbOMY MOXyTb OyTK:

— BM3HAYEHHA U040 3acTOCyBaHHA iHopma-
Liikux goaatkis,

— MoCMNaHHA Ha AoaaTkoBy iHpopmallilo, fka He
cynepeuyntb HOpMaTUBHUM BUMOram i AONO-
marae npy KOpUCTyBaHHi EBpoKoAaMu.

3B'A3KU MK €EBPOKOAAMMU
TA FAPMOHI3OBAHUMU TEXHIYHUMU
CNEUUDIKALIIAMU (ENs ta ETAS)
ana BuPobIB

HeobxiaHa y3aromKeHiCTb MiX rapmMoHi3oBaHUMU
TexHiuHuMKn cneuudikauismu ans GyaiBensHUX
BUpoGiB Ta TexHIYHUMKU NpaBunamu ans dyaisens
i cnopya®*.

Kpim Toro, noBHa iHpopMmaLlis, Aka CynpoBOAKYE
mapkysaHHs CE 6ygisenbHux Bupobis i Mae Bia-
HOLUEHHA 00 €BPOKOAIB, NOBWHHA YITKO 3asHa-
yatn, SKi HauioHanbHO BM3HaYeHi napameTpu
6ynu B3ATi A0 yBarw.

4 Nue.cT.3.3icT.12CPD, aTakox 4.2,4.3.1,4.3.27a5.2
1D 1.

National Standards implementing
Eurocodes

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

The National Annex may only contain information
on those parameters which are left open in the
Eurocode for national choice, known as Nation-
ally Determined Parameters, to be used for the
design of buildings and civil engineering works to
be constructed in the country concerned, i.e.:

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

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

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

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

It may contain

— decisions on the application of informative
annexes,

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

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

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works?.

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

4 See Art.3.3 and Art.12 of the CPD, as well as 4.2, 4.3.1,
4.3.2and 5.2 0of ID 1.



HAUIOHANBbHUN AOOATOK
A0 EN 1993-1-9

Leit ctaHgapT Hapae anbTepHATUBHI NpoLeaypu,
3HAYEHHs | pekoMeHaaUil 4nsa KNacis i3 NpUMIT-
Kamu, AKi MOXYTb BKasyBaTu Micle, Ae HeobXigHo
3pobuTy HauioHaneHWA BUGIp. HauioHanbHUU
cTaHaapT, Aakun BnpoBaakye EN 1993-1-9, nosu-
HEH MaTW HallioHanLHWIA 404aTOK, AKUA BKItOYaB
61 yci HauioHanLHO BU3HauyeHi napameTpu npu
NPOEKTYBaHHKI CTAaNneBUX KOHCTPYKLiR, Wo byayTb
nobyaoBaHi y BIANOBIAHIA KpaiHi.

HauioHanbH1uM BMGOpPOM A03BONEHO YBIATA [0
EN 1993-1-9 3a gonomoroto:

-1.1(2)

AOCTY-H B EN 1993-1-9:2012

National Annex for
EN 1993-1-9

This standard gives alternative procedures, val-
ues 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 contain-
ing 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:

—-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).
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1 3ArAJ1IbHI NONOXEHHA

1.1 Ccpepa 3acTocyBaHHA

(1) EN 1993-1-9 HaBoaWMTb MeToAM ANA OUuiHIo-
BaHHA ONOPY BTOMi ENEMEHTIB KOHCTPYKLIA, 3'ea-
HaHb | By3niB, WO MNig4arnTbCa BNAINBY BTOMHUX
HaBaHTaXeHb.

(2) Ui meTOoOM I'PpYHTYIOTLCS Ha BUNPOBYBAHHAX
Ha BTOMY BENWKOPO3MIPHUX 3pa3skiB, 3 ypaxy-
BaHHAM eheKTiB reoMeTPUUHUX | KOHCTPYKLAHUX
HegOCKOHaNoCTeN, NOB'A3aHMX i3 BUPOOHULTBOM
i BWIOTOBNEHHSAM KOHCTPYKUIM (Hanpuknag,
echekT O0NycKiB | 3anWILKOBOrQ HanpyXeHHsi
nNpuv 38apHOBaHHI).

MNpumitka 1. Aue. EN 1090 B yactuHi gonyckis. Bubip
CTaHaapTiB HA BUKOHAHHSA pobiT Moxe ByTn HaBepne-
Hui 8 HauioHanbHOMY AoaaTtky A0 MOMEHTY nybnikawii
EN 1090.

MpuwmiTka 2. HauioHansHUA AOAATOK MOXe HaaaBaTu
hoaaTtkoBy iHdOPMALD Npo BUMOMM [0 KOHTPOMKO
BUTOTOBNEHHA.

(3) TMpaBMna 3aCTOCOBYKOTLCA A0 KOHCTPYKLIA,
BUroTOBNEHHs AKnx Bignosigae EN 1090.
MNpumiTtka. Y BignosigHUX BUNagkax 4oAaTKOBI BAMOMM
8Ka3aHi B Tabnuuax geTaniaoBaHUX KaTeropiu.

(4) Metogn ouiHIOBaHHA, HaBedeHi B AaHin
YaCTWHI, CTOCYIOTbCS BCIX Mapok OyaiBernbHux
cTanen i HepxaBilouMx cTanen, 3a BUHATKOM
chneyiansHO BiAMIYeHUMX y Tabnuusix aeTaniso-
BaHUX KaTeropin. [JaHa 4acTMHa BiQHOCUTLCA
TiNbKW A0 MaTepianis, gk BigNoBigal T BUMOram
g'askocti 3a EN 1993-1-10.

(5) Jana 4yacTtnHa He OXOnmnwe MeToan OUiHK-
BaHHS BTOMM, BiAMiHHI Big MeTO4iB po3paxyHkis
no KpuBUX BUTPUBaNoCTi Ac g — N, Taki Ak meTtoa
BU3HAYEHHA KOHUEHTpauil Hanpy)keHb B Hagpisi
abo MeToan MexaHikn pyrnHyBaHHA.

(6) OaHa 4yacTUHaA He OXOMNMe MeToaM, SKi
npu3HadeHi Ans nigBUWEHHS BTOMHOI MiLHOCTI
LWNAXOM 0OpobKK Nicnsi BUrOTOBNEHHS, BiAMIHHOT
Bil 3HATTS 3aNULIKOBUX HaMNpPYXeHb.

(7) BToMHa MIiUHICTb, O pO3rnNsgaeTbCs B AaHiv
YaCTUHI, CTOCYETLCA KOHCTPYKLIN, WO NpauiolnTb
3a HoOpManbHUX aTMochEepHUX YMOB, MalTb
OOCTaTHIN 3axucT Big Koposii | perynapHe obeny-
roByBaHHsi. ECheKkT MOPCLKOT KOpOs3ii He poarns-
faetbca. MiKpOCTPYKTYPHI  NOLWKOAXKEHHS Bif
Bucokol Temnepatypu (> 150 °C) He posrnsipa-
HOTbCS.

1 GENERAL

1.1 Scope

(1) EN 1993-1-9 gives methods for the assess-
ment of fatigue resistance of members, connec-
tions 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 ma-
terial 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 fabrica-
tion.

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

NOTE: Where appropriate, supplementary require-
ments are indicated in the detail category tables.

(4) The assessment methods givenin this part are
applicable to all grades of structural steels, stain-
less steels and unprotected weathering steels ex-
cept 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
Ac g — N methods as the notch strain method or
fracture mechanics methods are not covered by
this part.

(6) Post fabrication treatments to improve the fa-
tigue strength other than stress relief are not cov-
ered in this part.

(7) The fatigue strengths given in this part apply to
structures operating under normal atmospheric
conditions and with sufficient 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 HopmaTuBHI NOCHUNaHHSA

Uen cranpapt mictutb gatoBaHi | HegaToBaHi
NOCUMAaHHS, MOMOXEHHNA 3 iHWUX nybnikauin. Li
HOPMaTUBHI MNOCUIaHHS UMTYIOTbCA Y BignoBig-
HUX Micusax y TekcTi, nybnikauil nepepaxosBaHi
Hwk4e. [na paTtoBaHMX NocuNaHe HacTynHi no-
npaekyu abo nepernsan Oyab-akuX 3 uMx nyoni-
Kauin AincHi Ans UbOrQ CtaHdapTty TiNbKW npu
BHECEHHI A0 HbOro 3MmiH abo nepernagy. [Ons
HeJaToBaHUX NOCUNAaHb 3acTOCOBYETLCS OCTaH-
HE BUAaHHA nybnikauii (BKMOYayn nonpasku).
HacTtynHi 3arancHi cTaHaapTy 3ragaHi 8 UbOMY
cTaHgapTi.

EN 1090 BukoHaHHs cTaneBux KOHCTPYKUin. Tex-
HiMHI BUMOIU

EN 1990 OcHOBM NpoeKkTyBaHHA KOHCTPYKLN
EN 1991 Llii Ha koHCTpyKUil
EN 1993 lNpoekTyBaHHA cTaneBux KOHCTPYKLiA

EN 1994-2 NpoekTyBaHHs cTane3anizobeToHHMX
KOHCTpyKUin. YactHa 2. 3aranoHi npaBuna i
npasuvna ans MOCTIB.

1.3 TepMiHK i BU3HAUYEHHA

Y €BponencbLkoMy CTaHAapTi BUKOPUCTOBYKOTHCSA
HaCTYMNHi TEPMiHW | BUHAYEHHS.

1.3.1 3azansHi nonoxeHHs
1.3.1.1 emoma

[pouec BUHUKHEHHS | PO3NOBCIOMKEHHA TPIiLLMH
Ha [inaHUi KOHCTPYKUii B pesynbrarTi fii ¢nyk-
Tyaui Hanpy>XeHHs.

1.3.1.2 HOMiHanbHe HanpyXeHHs

HanpyxeHHs B OCHOBHOMY wmarepiani abo y
3BapHOMY 1B, LIO NPUMUKAE OO0 Micus po3Ta-
LWyBaHHA NOTEHLMHOT TPILLMHWA, pOo3paxoBaHe 3a
TEOPIEI0 MPY)XKHOCTI, BUKMIOYAYM BCi ecekTH
KOHLUEHTpaujii HanpyxXeHb.

Mpumitka. HomiHanbHe HanpyXeHHs, AK 3a3Ha4eHo B
Ui YacTvHi, MOXe 6yTr HOPManbHUM HanpPYXEeHHAM,
AOTUHHUM HANPYXEHHAM, TFOfIOBHUM HanpyXeHHAM
abo eKkBiBANEHTHUM HANPYXEHHAM.

1.3.1.3 ModugbikoeaHe HOMiHaNbHE HANPYXEHHsT

HomiHaneHe HanpyXeHHs, NOMHOXEHE Ha Bigno-
BiOHWA KOEMILIEHT KOHUEHTPaLil HanpyXeHHA K;
ANS BpaxyBaHHS 3MiHW reOMETPUYHUX KOHUEeH-
TpaTopiB HanNpyxeHb, K He Bynu B3ATI 0 yBaru
npu BUBOpPI PO3PaxyHKOBOI CXEMU KOHKpPETHOT
KOHCTPYKLUiAHOT aeTani.
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1.2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other publica-
tions. These normative references are cited at the
appropriate places in the text and the publications
are listed hereafter. For dated references, subse-
quent 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 amend-
ments). The following general standards are re-
ferred 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 Con-
crete 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 adja-
cent to a potential crack location calculated in ac-
cordance with elastic theory excluding all stress
concentration effects.

NOTE: The nominal stress as specified in this part can
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 geo-
metric discontinuity that has not been taken into
account in the classification of a particular const-
ructional detail.
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1.3.1.4 2eomMmempuyHe (KOHYeHmpoeaHe) Harl-
PYXeHHs

MakcumanbHe ronoBHe HarnpyXeHHs B OCHOB-
HOMY maTepiani, Wo fie Ha MeXi 3BapHoro Wea, 3
ypaxyBaHHsM edeKTiB KOHLIeHTpauii HanpyXXeHb,
BUKIUKAHUX 3aranibHOK reoMeTpieto KOHKPETHOI
KOHCTPYKLiAHOT geTani.

Mpumitka. Micuesi edpekT KOHUEHTpaLil HanpyXeHb
BUKNVIKaHI, Hanpvknaa, dopmoto rnpodinio 3sapHoro
WBa (AKi BXE BKMIOYEHI B KaTEropito enemeHTis Y
poaarky B), BpaxoByeatu He NoTpibHO.

1.3.1.5 3anuwikose HarpyxeHHs

3anuiikose HanpyXeHHs — Le NOCTINHWA Hanpy-
XKEHWIN CTaM B KOHCTPYKUIl, WO 3HaxoguTbcs B
CTaTUUHIN piBHOBAa3i i He 3anexuTb BiA XOAHOI
308HiWHLOT Aii. 3aNULLKOBI HANPYXeHHA MOXYTb
BUHUKATW BHACNIAOK NPOKATKU, PidaHHHA, yCaaku
3BapHux wWeis abo nig 4Yac cknagaHHa 4Yepes
HEeTOYHY BiANOBIAHICTL po3MipiB Aetanew, abo
Bil Oydb-AKMX HaBaHTaXeHb, L0 BUKMWKaKTb
nnacTuyHi aedopmaLlii YaCTUHN KOHCTPYKLT.

1.3.2 MNapamempu eMOMHO20 HagaHMaXXeHHS
1.3.2.1 akm HagsaHMaXxeHHs

BuaHayeHa NOCRIAOBHICTb 3aBaHTaXeHHs1 KOH-
CTPYKLUIi, Aika NOPOAKYE ICTOPIl0 HaNpy>XeHb, Lo
3a3BuYain NOBTOPIOETLCA NEBHY KiNbKiCTb pasis 3a
yac ekcnnyaTauii KOHCTPYKL,i.

1.3.2.2 icmopin HanpyXeHb

3anuc abo po3paxyHOK 3MiHW HanpyXeHHs Yy
KOHKPETHIl ToYLi KOHCTPYKLIT Nia Yac akTa HaBaH-
TaXeHHS.

1.3.2.3 Memod dowy068020 MOMOKY

CreujianbHui METOA NigpaxyHKy UUKIiB, Npyu BU-
KOPUCTAHHI AKOTO 3a iCTOpiEl0 HanpyXeHo BU3Ha-
YaeTbCA CNEKTP Po3Maxis HanpyXeHb.

1.3.2.4 pe3epeyapHul memod

CneuianbHuiA METOA, NiAPaxyHKY LUKNIiB, Npy BU-
KOPWUCTaHHi SIKOTO 3a iCTOPIE0 HanpyXeHb BU3Ha-
YaeTbCA CNEKTP PO3Maxis HanpyXeHb.

Mpumitka. MatemaTnuHe BU3HAYEHHA OUB. Y Aoaart-
Ky A

1.3.2.5 poamax HanpyxeHb

AnrebpaiyHa pi3HMUA MK ABOMa KpanuHiMu Tou-
KaMMu KOHKPETHOrO LMKNY HanpyxXeHb, oTpumaHa
3 icTopii HanpyXeHb.

1.3.1.4 geometric (hot spot) stress

The maximum principal stress in the parent mate-
rial adjacent to the weld toe, taking into account
stress concentration effects due to the overall ge-
ometry of a particular constructional detail.

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

Residual stress is a permanent state of stress in a
structure that is in static equilibrium and is inde-
pendent 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.

1.3.2 Fatigue loading parameters
1.3.2.1 loading event

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

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 rainflow method

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

1.3.2.4 reservoir method

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

NOTE: For the mathematical determination see
Annex A.

1.3.2.5 stress range

The algebraic difference between the two ex-
tremes of a particular stress cycle derived from a
stress history.



1.3.2.6 cnekmp po3maxie HanpyxeHob

licTorpama BCix po3amaxiB HanpyXXeHb ANA LUKNIB
pi3HOI IHTEHCUBHOCTI, 3anucaHux abo pospaxo-
BAHWNX AN KOHKPETHOMO aKTa HaBaHTaXXEHHS.

1.3.2.7 po3paxyHkoeul criekmp

CymapHu# ons BCix CNeKTpiB po3maxis Hanpy-
)eHb, WO peani3ytoTbCA MNPOTArOM MPOEKTHOro
CTPOKy ekcnnyartauil KOHCTPYKUIT, SiKi CTOCYOTbCH
OLiHKN BTOMM.

1.3.2.8 npoekmHul cmpok ekcniyamauyii

BasoBui nepioa Yacy, BNPOAOBK SIKOro KOHCTPYK-
i noBuHHa Ge3nevyHo OyHKUIOHyBaTU 3 NPUA-
HSATHOK IMOBIPHICTIO TOTO, LLO BiAMOBA KOHCTPYK-
LT B pe3ynbTaTi BUHUKHEHRHA BTOMHUX TPIWUH He
BinOyoetbes.

1.3.2.9 emomHa doszoeiyHicmb

MporHo3oBaHU nepioa Yacy A0 MOMEHTY BTOM-
HOro pyWHYBaHHS Mig BNAUBOM PO3PaxyHKOBOro
cnexTpa.

1.3.2.10 nidcymoeyeaHHsi Maitnepa

Po3paxyHOK niHIAHOMO HaKOMWYEeHHs nowWkKoa-
XeHb, L0 6asyeTbest Ha npasuni MNanbmrpeHa-
Ma#nHepa.

1.3.2.11 ekxeiganeHmMHul po3mMax Hanpy@eHob
nocmilxoi amnnimydu

Poamax HanpyXeHb UMKy NOCTIRHOT amMnuiiTyau,
3a AKOro BTOMHa AOBroBidHiCTL Byna 6 Takow x
caMok, K i obuncneHa Ha 6asi nigcymoByBaHHA
MaviHepa 3a gaHMMu po3paxyHKOBOro cnekrpa.

Mpumitka. MaTematTuyHe BM3HAYEHHA AMB. y Aoaar-
Ky A.

1.3.2.12 emoMHe HagaHMaXeHHs

Hab6ip napameTpis aii, wo 6a3yeTbcsi Ha TUNOBUX
aKkTax HaBaHTaXeEHHS, WO onucaHi MicusaMu nNpu-

KnagaHdHa HaBaHTaXeHb, 1X IHTEHCUMBHOCTAMM,
yacTtotaMu, NOCAIAOBHICTHO | BiAHOCHUMMK hasamu.

Mpumitka 1. BroMHi HaBaHTaxeHHs B EN 1991 — ye
BEpXHi rPaHnyYHi 3HAYEHHS, 3aCHOBaHI Ha OUiHKax Bu-
MIpIOBaHHS HaBaHTaXyBanbHUX edeKTiB BignoBigHoO
0o posarka A.

Mpumitka 2. lNapameTpy HaBaHTaXeHb BKa3aHi B
EN 1991:

— Qmax » Nmax — HOpMOBaHUI cnekTp abo
— Qg , Mnax Ha 6asi N5, abo
— Qg Habasin=2x 10% yuknis.

OuHaMivHi epekTn BKNOYEHI B AaHi napaMeTpn, AKLWo
He BKa3saHe iHWwe.
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1.3.2.6 stress-range spectrum

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 design spectrum

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

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
occeur.

1.3.2.9 fatigue life

The predicted period of time to cause fatigue fail-
ure under the application of the design spectrum.

1.3.2.10 Miner's summation

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

1.3.2.11 equivalent constant amplitude stress
range

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.

NOTE: For the mathematical determination see
Annex A.

1.3.2.12 fatigue loading

A set of action parameters based on typical load-
ing events described by the positions of loads,
their magnitudes, frequencies of occurrence, se-
quence and relative phasing.

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

— Qmax » Nmax » Standardized spectrum or
— Qg, Nmax » related to np,,, or
— Qg corresponding ton =2 x 108 cycles.

Dynamic effects are included in these parameters
unless otherwise stated.
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1.3.2.13 exgisarleHMHe e6MOMHe HaeaHmMma-
JKeHHs1 nocmitiHoi amnnimydu

CnpouleHe HaBaHTaXeHHA NOCTINHOT aMNAiTyaum,
O BUKNUKAE Taknin camnin echbekT BTOMHOMo NOLL-
KODKEHHSA, WO i cepisg OINCHUX akKTiB HaBaHTa-
XEeHHS 3MiHHOT aMnniTyau.

1.3.3 BmomHra MiyHicms
1.3.3.1 kxpusa emomHoOI MiyHOCMI

KinbKicHa 3aneXHICTb MiXK pO3MaxoM HanpyXeHs i
KiNbKICTIO LUMKAIB HanpyXeHb 00 BTOMHOMO pyn-
HYBaHHS, BUKOPUCTOBYETHCA AMNs OLiHKK BTOMMW
KOHKPETHOI AeTani3oBaHoi KaTeropii KOHCTPYKLIT.
MNpumitka. BTOMHa MiUHICTb, WO pO3rNsAaceTbcs B
[AHIA YaCTUHI, € HWKHIM TPaHUYHNM 3HA4EHHAM MeXi
BTOMYU, Wo 6a3yeTbCs Ha pe3ynbraTax BTOMHUX BW-
npobyBaHb BENMUKOPO3MIPHUX 3pa3kiB BiANOBIAHO [0
EN 1990, gopatok D.

1.3.3.2 pemanizoeaHa kamezopis

YucnoBe 3HauveHHs, HagaHe KOHKpPEeTHIM geTani
ANA 3ag4aHoro HanpsMky dnyktyauii HanpyxeH-
HA, Wob BKasaTn, AKka KpuBa BTOMHOI MILHOCTI
NiAXoauMTb ANS OLUiHKM BTOMM (AeTanizoBaHa
KaTeropia BM3HaA4a€ AOBIAKOBE 3HAYEHHSA CTaH-
AAapTHOI BTOMHOT MiLHOCTi Ao B H/MM2).

1.3.3.3 mexa emomu 9nsa nmocmilHor amMnsi-
mydu

paHu4HE 3HAYEHHs po3Maxy HopManbHoro abo
3CYBHOMO HanNpPyXeHHs, HWK4e 3a sike He Bigby-
BacTbCsl BTOMHE NOLWIKOMKEHHS Mnpu BUNpOOYy-
BaHHSAX 3 NOCTINHO aMNiTy4O HaBaHTAXEHHS.
3a yMOBU 3MIHHOI aMnniTyau BCi po3Maxv Har-
PY>XEHHA NOBUHHI OYTM HKYMMK 33 L0 MeXyY ANA
Toro, wob He Bio6ynocsa BTOMHE MOLKOKEHHS.

1.3.3.4 epaHuys eumpuseanocmi

lpaHuus, HWXKYE 3a AKY PO3Maxy HanpyXeHb
PO3PaxyHKOBOrO CMeKTpa He BpaxoByTbLCH Npu
niapaxyHKy HaKOMUYEHNX NOLLKOLKEHb.

1.3.3.5 eumpusanicms

CTpoK @yHKUiOHYBAHHA [0 HacTaHHA BiAMOBM,
BUPaXeHW y Luknax, nig BNAMesomMm il 3 ictopieto
HanpyXeHb NOCTIMHOI aMNnNiTyau.

1.3.3.6 cmandapmHa emomMHa MiyHicme

Poamax HanpyxeHb nocTinHol amnnityaum Acc
ONs NEBHOI AeTani3oBaHOL KaTteropii npy BUTpu-

sanoctiN =2x10° UMKNIB
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1.3.2.13 equivalent constant amplitude fatigue
loading

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 fail-
ure, used for the fatigue assessment of a particu-
lar 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 1980 — Annex D.

1.3.3.2 deftail 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 Ac ¢ in N/mm?).

1.3.3.3 constant amplitude fatigue limit

The limiting direct or shear stress range value be-
low which no fatigue damage will occur in tests
under constant amplitude stress conditions. Un-
der 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 cu-
mulative 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 Acg, for
a particular detail category for an endurance

N =2x10° cycles



1.4 No3Haku

AG — po3Max HarnpyxeHb (HOpManbHe Hanpy-
XKeHHs1);

AT — po3max HanpyxeHb (JOTUYHE HaNpPYXeHHS);

Ac g, ATg — eKBIBaNeHTHUA po3Max HanpyxXeHb

NOCTiNHOT amnniTyaun Ha 6asi N,y

AGE 2, ATg o — €KBIBANEHTHWUA pO3Max Hanpy-
XeHb NOCTINHOI aMnNiTyan Ha 6a3i 2 MNH. LUKNIs,

Acc, Atc — CTaHgapTHE 3HaueHHs BTOMHOI
MibHOCTi Npu N = 2 MAH. LIUKNIB;

Acp, Atp — Mexa BTOMU OJ1A po3maxy Hanpy-
XXeHb NOCTINHOT aMNNITyau Npy Ymcni yuknis Np;

Ac, Aty — Méxa BATPUBANOCTI ANA po3maxis
Hanpy>eHb Npu Yucni uuknis Ny ;

AG oq — EKBIBANEHTHWA pO3Max HanpyxeHb Ans
3'egHaHb hepm | OPTOTPONHUX NNNT;

ACCred — 3MEHLIEHE CTaHOapTHE 3HaueHHs
BTOMHOI MiLIHOCTI;

Y£f — YacTKOBUIA KoediLEHT ANA eKBIBANEHTHUX
po3MaxiB HanpyXeHb NOCTIRHOI aMnniTyan Ac g,
A‘EE;

YMF — YacTKoBUIl koedilieHT ANs BTOMHO! Mil-
HOCTI Ac g, Atg,

m — HaxXun KpuBOi BTOMHOI MiLHOCTI;

Aj — eKBiBaneHTHi KoeiliEHTU NOLLKOOKEHHS;

W 1 — KoedilieHT ANs 4acTo NOBTOPIOBAHOIO 3Ha-
YEHHA 3MIHHOT Al

Q) — XapaKTepUCTUYHE 3HAYEHHS NPOCTOI 3MIHHOT
Al

ks — noHwxyBanbHUiA KoedilieHT AN BTOMHWX
Hanpy»eHb 4NN BpaxyBaHHR BNIUBY PO3MIpis;

ky — xoedilieHT 36iNbWeHHs HOMIHaNLHUX po3-
MaxiB HanpyXeHb ANs BpaxyBaHHA 3rvuHanbHUX
MOMEHTIB y chepmax;

k¢ — koedilieHT KOHLEHTpaLil HanPYXEHHS;

Ng — NPOEKTHUI CTPOK ekcnayaTauii, BUpaxeHun
YUCNOM LMKNIB NPWU MOCTIRHOMY po3maxy Hanpy-
XKEHb.
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1.4 Symbols

Ac stress range (direct stress);

At stress range (shear stress);

Ac g, Atg equivalent constant amplitude stress
range related to n,,,,;

Acgy, Atgp equivalent constant amplitude
stress range related to 2 million cycles;

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

Acp, Atp atigue limit for constant amplitude
stress ranges at the number of cycles Np;

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

Ac o equivalent stress range for connections in
webs of orthotropic decks;

Acc req reduced reference value of the fatigue
strength;

Yrs Ppartial factor for equivalent constant ampli-
tude stress ranges Acg, Atg,

ypmf Partial factor for fatigue strength Acc, Atc;

m slope of fatigue strength curve;
A; damage equivalent factors;

v ¢ factor for frequent value of a variable action;
Q, characteristic value of a single variable action;

k¢ reduction factor for fatigue stress to account
for size effects;

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

kg stress concentration factor;

Ng design life time expressed as number of cy-
cles related to a constant stress range.
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2 OCHOBHI BUMOIv | METOOU

(1) EneMeHTr KOHCTPYKUin HeobxigHO npoexTy-

BaTW 3 PO3PAxyHKOM Ha Taky BUTpUBANIcTb, wob

ix ekcnnyartauis Gyna HaginHoio 3 HeobOxiaHot

BipOrigHICTIO NPOTSArOM BCbOrO MPOEKTHOIO CTPO-

Ky ekcrinyatauii.

MpumiTtka. MepepbayaeTses, WO Cropyan, 3anpoek-

TOBa@Hi 3 ypaxyBaHHAM BTOMHUX Aji 3rigHo 3 EN 1991 i

po3paxyHKiB Ha onip BTOMI BiANOBIAHO A0 L€l YacTuHu,

33/10BONBHSOTH L0 BUMOTY.

(2) Oopatok A moxe BGyTu 3acTtocoBaHwuid Ans

BM3HAYEHHA KOHKPETHOI MOAENI HAaBaHTaXeHHS,

AKLIO:

— MOAEenNb BTOMHOIO HaBaHTaXEHHS BIACYTHA B
EN 1991,

— noTpibHa binbw peansHa Mogens BTOMHOrO
HaBAHTAXEHHS.

Mpumitka. Bumorn pns Bu3HAYEHHA KOHKPETHUX

mofene BTOMHOTO HaBaHTaXeHHA MOXyTb ByTn Bka-

3aHi B HauioHansHoMy aoaaTtky.

(3) BunpobyBaHHs Ha BTOMY MOXYTb NpOBOAU-

THUCA:

— [ONS BU3HauYeHHs BTOMHOI MILHOCTI AeTanew,
He BKIMIOYEHUX B AaHy YacTUHY,

— [nsA BU3HAYEHHS BUTPUMBANOCTi 3pa3kiB 3 BiA-
NoBiAHUM abo eKBiBaNeHTHUM 3a NOLKOIKEH-
HAM BTOMHUM HaBaHTaXEHHAM.

(4) Mpu NnpoBegeHHi Ta ouiHBaHHI BUNpobyeaHb
Ha BTOMY noBuMHeH O6yTn B3ATUA OO0 YyBaru
EN 1990 (aus. Takox 7.1).

Mpumitka. Bumoru Ans Bu3Ha4eHHs BTOMHOI MiLHOCTI
3a gonomMoro BMnNpobyBaHb MOXyTb OYTH BkasaHi B
HauioHansHOMY AoAaTKy.

(5) MeToan Ans OUiHKK BTOMU, HaBefAeHi B aHIn
YacTWHi, 3acHOBaHi Ha Nepesipui BiANOBIAHOCTI
KOHCTPYKLIT 3aa4aHMM BUMOram 3a BATPUBAnICTIO
Ha BTOMHE HaBaHTaXEHHS; Taka nepesipKka MOX-
nvBa TiNbkWU 3a YMOBMU, S|KWO BTOMHI Ail BU3Ha-
yalTbCHA NapameTpaMmn BUTPUBANoCTi, WO HaBe-
AEHi B faHOMY CTaHAapTi.

(6) BrtomHi pii Bu3HavawTbCcA BiANOBIOAHO [0
BMMOI OUiHKK# BTOMW. BOHM Biapi3HAKTLCA BIig
HaBaHTaXXEHHA ANs NepeBipKU rPaHUYHOrO CTaHy
33 Hecy4qol 3[aTHICTIO | rpPaHWYHOro CcTaHy
eKkcrnnyaTauiiHol NpuAaTHOCTI.

Mpumitka. byab-ski BTOMHI TpilMHK, AKi po3BUBa-
IOTBCA 32 Yac O4iKyBaHOro CTPOKY ekcnnyarauii, He
060B'I3KOBO O3HAYalTh HACTAHHS 3aKiHYEHHSA CTPOKY
ekcnnyaTtauii. TpiluMHW NOBWMHHI pEeMOHTYBaTWCA 3
0BOB'AZKOBUM KOHTPOMEM SKOCTi BUKOHaHHA pobiT Ans
YHUKHEHHS1 BiNbLL CEPRO3HNX BUNAAKIB NOLUKOOXKEHHS.
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2 BASIC REQUIREMENTS AND METHODS

(1) Structural members should be designed for fa-
tigue such that there is an acceptable level of
probability that their performance will be satisfac-
tory 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

— nofatigue load model is available in EN 1991,
— amore 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 verifica-
tion by comparing action effects and fatigue
strengths; such a comparison is only possible
when fatigue actions are determined with param-
eters of fatigue strengths contained in this stan-
dard.

(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 METOOMU OUIHIOBAHHA

(1) OuiHtoBaHHA BTOMW NOBUHHE NpOBOANTUCS i3
33CTOCYBAHHAM!:

— MeTOAY CTINKOCTI 40 NOLKOMXKEHD;

— MeToay Be3nevHoro CTpoKy ekcnnyarauii.

(2) MeTop, crikoCTi A0 NOWKOMKEHb NOBUHEH
rapaHTyBaTW AOCTOBIPHICTb TOr0, WO KOHCTPYKLISA
3a0BINbHO NpauBaTUME NPOTArOM il NMPOEKT-
HOro CTPOKY eKcnnyaTauil 3a ymMoBM, WO 3anna-
HOBaHW OrnNag i pexuM obcnyrosysBaHHA ANS
BUABIIEHHS | BUNPABNEHHA BTOMHUX NOLWKOAKEHb
BUKOHYIOTLCA NPOTArOM fIPOEKTHOrO CTPOKY €KC-
nnyaTauil KOHCTPYKLUIT.

MNpumitka 1. MeToa CTIRKOCTI A0 NOWKOAXEHb MOXe
3acTocoByBaTUCH, KONMU Y MOMEHT BTOMHOrO pyﬁHy—

BaHHA MOXJMBWIA NEpPepO3NOLin 3yCunb MK CKnago-
BUMW €NEMEHTIB KOHCTPYKLT.

Mpumitka 2. B HaujoHanbHOMY gogaTKy MOXYTb 3Ha-
xoauTuca nepenbayeHi Nporpamum KOHTPONH.

Mpumitka 3. KOHCTpyKUIT, WO OUIHIOTECA B AaHin
YacCTUHI, BBAXaKTbCA CTIMKUMU A0 NOWKOAXKEHDL, SKWO
marepian KOHCTPYKUir BubpaHui arigHo 3 EN 1993-1-10
i nMpoBoanTbCs X perynspHe TexHiyHe obcnyroBy-
BaHHA.

(3) Meton 6es3neuHoro cTpoky ekcnnyartauii
noeuHeH 3abeanedyBaTM [OOCTOBIPHUA piBEHb
TOrO, L0 KOHCTPYKLiA 3a408iNbHO npauoBaTume
BeCb Yac il NPOEKTHOro CTPOK ekcnnyartauil 6es
HeobXxiaHOCTI perynsapHux obcTexeHb B Npoueci
ekcnnyaTauil Ha npeaMeT BTOMHOrMO MOLWKoAO-
XeHHs. Metog 6e3neqHoro cTpoky ekcnnyarauii
NOBUHEH 3aCTOCOBYBATUCA Y BuUMaakax, Konu
YTBOPEHHSA NOKanbHOI TPilWWHKA B OAHIK Aetani
LWBWAKO NMPU3BOAUTL A0 PYWHYBaHHA eneMeHTa
KOHCTPYKUiT abo BCi€l KOHCTPYKLUT.

(4) Ans OLiHKM BTOMM 332 AAHOI0 YaCTUHOIO HEOB-
XiAHa HafinHICT MoXxe ByTW OOCArHyTa KOpury-
BaHHAM 4acTKOBOro koeditjieHTa BTOMHOT Mil-
HOCTI ypsf 3 YPaxyBaHHAM HaCIiaKiB PyWHyBaHHA
i NPUAHATUX BUMOT NPOEKTY.

(5) BTomMHa MiUHICTb BU3HA4YaETHLCA 3a po3rnagomM
AeTani KOHCTPYKLUii B UinoMy 3 ypaxyBaHHSIM
Marepiany i reoMeTpu4YHNX NapameTpis nepepiay.
Y petansax, CxXunbHUX A0 BTOMMW, siki HaBeAeHi B
JaHil YacTuHIi, TaKoX BKa3yeTbCS BiporigHe Micue
3apPOLXKEHHS TPILWKWHN,

(6) MeToau ouiHOBaHHSA, HaBe4eHi B LIMX HOpMAX,
BU3HAYaI0TL ONip BTOMIi 38 KpUBUMU OMNOPY BTOMI
ans:
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3 ASSESSMENT METHODS

(1) Fatigue assessment should be undertaken us-
ing either:

— damage tolerant method or

— safe life method.

(2) The damage tolerant method shouid provide
an acceptable reliability that a structure will per-
form satisfactorily for its design life, provided that
a prescribed inspection and maintenance regime
for detecting and correcting fatigue damage is im-
plemented throughout the design life of the struc-
ture.

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 ac-
ceptable level of reliability that a structure will per-
form 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 tead 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 fa-
tigue vy strength taking into account the conse-
quences of failure and the design assessment
used.

(5) Fatigue strengths are determined by consider-
ing the structural detail together with its metallur-
gical 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
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— CcTasgapTHUMX AeTanen 3a BignoBigHWM HOMI-
HaNbHUM HaNPYXXEHHAM;

— TWNOBWX 3BapHWX 3'egHaHb 3a BiANOBIAHWUM
reoMeTPUYHUM HANPYXEHHAM.

(7) HeobxigHa HafinHiCTL MoXe ByTn gocsarHyTa
HacTynHUMK 3acobamu:

a) METOLIOM CTIMKOCTI A0 NOLUKOMKEHb:

~ BMBOpOM AeTanewn, martepianis i piBHIB Hanpy-
EHHS TaKMM YMHOM, LIO NPy YTBOPEHHI Tpi-
L{MHY B pe3ynbTaTi excnnyaradii byna 3abes-
nevyeHa HU3bKa LUBUOKICTb PO3NOBCIOAXEHHSA
TPILLMHM | BENNKA KPUTUYHA SOBXUHA TPILLUHW,

— PO3rNsAoM OEKifNbKOX NPorpam HaBaHTaMeHHS,

— YCTaHOBKOIO AeTanewn, Wo 3yNUHAITb TPRILLMHN,

— YCTaHOBKOK AeTarneu, Nerko KOHTPonboBaHUx
B NPOUECi perynapHux ornsagis;

b) MmeTonOM BeaneyHoOro CTpoky ekcnnyarawii:

— BubopomM pgeTanei i piBHIB BTOMHOIo Hanpy-
JXEHHSA, OCTaTHIX ANKS OOCATHEHHA B — 3Ha4YeH-
HS, JOCTAaTHLOrO ANSl OCTATOYHOI Mnepesipku
rPaHUYHUX CTaHIB 3a HECy4ol0 3[aTHICTIO B
KiHLli NPOEKTHOro CTPOKY eKkcnnyaTauii.

MpumiTtka. HalioHanbHUiA 4ORATOK MOXe AaBaTy iHLLI

MEeTOAMU OLHKN BU3HAYEHHS FPaHUYHKUX CTaHIB, KNacis

HacniakiB i YMCNOBI 3HAYEHHN ypr. PekoMeHAoBaHI

3HAYEHHA vy HABeOeH: y Tabnuui 3.1.

— standard details applicable to nominai stres-
ses,

— reference weld configurations applicable to
geometric stresses.

(7) The required reliability can be achieved as fol-
jows:

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 resultingina
fatigue life sufficient to achieve the  — values
equal to those for ultimate Ilimit 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 conse-

quences and numerical values for y,,. Recommended

values for vy are given in Table 3.1.

Tabnuust 3.1 — PekomeHA0BaHi 3Ha4eHHA YaCTKOBMX KoeqilieHTiB ANns BTOMHOI MiLHOCTI

Table 3.1

— Recommended values for partial factors for fatigue strength

MeTop, ouiHlOBaHHA

Hacnigku pyiiHyBaHHSA
Consequence of failure

Assessment method

Mani Hacnigku
Low consequence

Benuki Hacnigkm
High consequence

CTiKicTb A0 NOLWKOQKEHD
Damage tolerant

1,00 1,15

Beaneynnii cTpok ekcrnnyaradii
Safe life

1,15 1,35

4 HAMNPY)XEHHS Bi BTOMHUX OIA

(1) Npu BM3HAYEHHI HOMIHANBLHOIO HanpyXeHHs
HeoOXxifHO BpaxoByBaTW BCi MOXNWUBI HACnigku
Oin, BKkNodaouyn edekTu BUKpuBneHHs. Pospa-
XYHOK HeobxigHO npoeoguTW Ha 6asi niHiAHo-
NpyXHoi poBoTn enemeHTiB i 3'egHaHb.

(2) Anga rpatyacTux phepm, BUrOTOBIEHUX i3 MO-
POXHUCTUX NpodiniB, po3paxyHOK MOXeE IpYHTY-
BaTUCH Ha CNpOoLUeHiRn Mogeni hepmu 3 LIApHip-
HUMK By3namu. Npy BUSHAYEHHI HAaNPY>XEHHA Npu
BY310OBOMY HaBaHTaXeHHi Ha dpepmy edekTn
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4 STRESSES FROM FATIGUE ACTIONS

(1) Modelling for nominal stresses should take
into account all action effects including
distortional effects and should be based on a lin-
ear elastic analysis for members and connec-
tions.

(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



BY3rOBYMX MOMEHTIB BpPaxoBylOTbCA 3a [OMOMO-
row koediuieHTiB ky (aus. Tabnuuo 4.1 — ans
npodinis kpyrnoro nepepisy, Tabnuuto 4.2 — aAng
npocinia NPAMOKYTHOTO nepepisy).
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the effects from secondary moments due to the
stiffness of the connection can be allowed for by
the use of ks-factors (see Table 4.1 for circular
sections, Table 4.2 for rectangular sections).

Ta6nuus 4.1 — KoedilieHT k4 ANA NOPOXHUCTUX NPodiNniB KPYrnoro nepepisy Npyu HaBanTaXeHHi

B NNOWWHI hepmMn

Table 4.1 — kq-factors for circular hollow sections under in-plane loading
Twun 3'egHaHHA Mosicn Croaku Poskocu
Type of joint Chords Verticals Diagonals
_ K-tvin 1,5 1,0 1,3
3'eaHanHs i3 3asopom | K type
Gap joints - -
P N-tun / KT-tun 15 18 1.4
N type / KT type
K-tun 1,5 1,0 1,2
3'eaHanHa BHanyctok | K type
Overlap joints N-tvn / KT-Tvn
N type / KT type 1o 1,65 1,25

Ta6nuus 4.2 — KoediuieHT kq AN NOPOXHUCTUX NPOhiniB NPAMOKYTHOO nepepisy Npu HaBaHTaXKEHHi

y nnowuHi pepmu

Table 4.2 — kq-factors for rectangular hollow sections under in-plane loading
Twun 3'eqHaHHA MNosicn CTosIkM Poskocu
Type of joint Chords Verticals Diagonals
' K-run 15 1,0 15
3'enHaHHs i3 3asopom | K type
Gap joints N-tvn / KT-Tun
N type / KT type 15 2.2 1.6
K-Tun 1,5 1,0 1,3
3'egHaHHs BHanyctok | K type
Overlap joints - _
PJ N-tun / KT-tun 15 2.0 14
N type / KT type

Mpumitka. BusHadeHHs Tunie 3'¢gHaHb AuWB. Y
EN 1993-1-8.

5 BU3HAYEHHA HAMNPYXEHb

(1) HanpyxeHHs noBuWHHE obBuucniosaTuca Ans
rpaHUYHUX CTaHiB ekcnnyaTayinHoi npruaaTHoCTI.
(2) NonepeyHri nepepisun knacy 4 ouUiHIITLCA Ha
BTOMHE HaBaHTaXeHHs Y BignoBigHOCTI 3
EN 1993-1-5.

Npumitka 1. Oue. HactaHosy Big EN 1993-2 no EN
1993-6.

Mpumitka 2. HauioHanbHWIA AOAATOK MOXE AaBaTtH
obmexeHHs ansa nepepisie knacy 4.

NOTE: For the definition of joint types see
EN 1993-1-8.

5 CALCULATION OF STRESSES

(1) Stresses should be calculated at the service-
ability limit state.

(2) Class 4 cross sections are assessed for fa-
tigue 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.
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(3) HoMiHanbHe Hanpy>XeHHs NOBUHHE 06YNCTTIO-
BaTuCs B Micui nepeabauyBaHoOro BTOMHOTO Motu-
KopKeHHs. EdekTi, Wo npu3BoasTb 40 KOHUEH-
Tpauil HanpyxeHHs1 B enemeHTax i BiAMiHHI Bif
BKMIOUeHNX y Tabnnusix 8.1 — 8.10, noBuHHI o64mc-
NIoBaTUCA 3 BUKOPUCTAHHAM KoedilieHTa KOH-
ueHTpauii HanpyxeHHs (SCF) signosigHo o 6.3
ANA oTpUMaKHa MOAWU(IKOBAHOIO HOMIHaNbLHOro
HanpyXeHHS.

(4) Npy BUKOPUCTaHHI METOAIB r€OMETPUYHOIO
(KOHUEHTPOBAHOIO) HANPYXEHHS B AeTansx, Lo
HaBegeHi y Tabnuui B.1, HanpyXeHHs NOBUHHI
obuucniosatncs 3a 6.5.

(5) XapakTepHi HanpyXeHHs, Lo AiloTb B OCHOB-

HOMY MaTepiani enemMeHTis:

— HOMiHanbHe HopManbHe HanpyXeHHs c;

— HOMiHanbHe A0TUYHE HanpPYXeHHH 1.

Mpumitka. [ns BpaxyBaHHA ed)ekTiB CyMapHOro Ho-

MiHaNbHOro HanNpyXeHHs ave. 8(2).

(6) XapakTepHi HanpyxeHHs, WO AiloTb Y 3Bap-

HOMY WBi (auB. puCyHoK 5.1):

— HOpMarnbHe HanpyXeHHs o,y nonepek OcCi
3BapHOro wBa:

Owf =

— [OTUHHE HAaNpPYXeHHA T,r MNOB3JOBX OCi
3BapHOro Lwea:

&) +T

(3) Nominal stresses should be calculated at the
site of potential fatigue initiation. Effects produc-
ing 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 1.

NOTE: For effects of combined nominal stresses see

8(2).

(6) The relevant stresses in the welds are (see

Figure 5.1):

— normal stresses o, transverse to the axis of

the weld:

2 .

if

— shear stresses 1, longitudinal to the axis of
the weld:

Twf =TAf

ONA SIKUX MOBUHHI NPOBOAWUTUCS OBi OKpeMi
nepesipKu.
MpumiTka. OnucaHi BuLLE pOo3paxyHKU BiPI3HAIOTLCA
Big po3paxyHkiB, fKi 3aCTOCOBYIOTbCS AMA NEepeBipku
rpaHKYHOro CTaHY KyTOBOrO 3BapHOrO LLIBA 33 HEeCYH00
3aaTHicTio, | HaseaeHi B EN 1993-1-8.

1Y

4

™~

XapakTepHi Hanpy>eHHst
relevant stresses
Of

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

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

XapakTepHi HanpyXeHHst
relevant stresses
T

PucyHok 5.1 — XapakTepHi HanpyXeHHs, Lo AiloTb B KYTOBUX 3BAPHUX LLBAX
Figure 5.1 — Relevant stresses in the fillet welds
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6 BU3HAYEHHA PO3MAXIB HAMNPYXEHDb

6.1 3aransHi NONOXeHHs

(1) OuiHlOBaHHA BTOMU MNOBUHHE BUKOHYBaTUCS 3

BUKOPUCTAHHAM:

— HOMiHanbHUX pO3MaxiB HanpyxeHb Ana fe-
Tanewn, HaseaeHux y Tabnuusax 8.1 — 8.10;

— MOaMikoBaHUX HOMIHaNbHUX po3Maxis Han-
Py)XeHb ANA BUNAAKY Pi3KOi 3MiHW Nepepisis
no6nuay Micus NOLUKOMXKEHHA, AKI HE BKMIO-
yeHi B Tabnuusx 8.1 — 8.10;

— reoOMeTpudHnX po3maxiB HamnpyXeHb, Konwu
3HavHi rpafieHTN HanpyXeHb BUHUKaOTL Ginst
LIOBHMX 3'€dHaHb, HaBeneHnx B Tabnuyi B.1.

Mpumitka. HauioHanbHUI foaartok MoXe HapaBaTw

iHbopmaLito 3 NpuBoAYy BUKOPUCTAHHA HOMIHaNbHUX

po3MaxiB HanpyxeHs, MOAUMDIKOBAHUX HOMIHANLHUX
po3MaxiB HanpyxeHb abo reomMeTpu4HWX po3maxis

HanpyxXeHb. [eTanizoBaHi kateropii eneMeHTiB Ans

reoMeTPUYHMX PO3MaxiB HanpyxeHs AUB. y noaarky B.

(2) PoapaxyHkoBse 3Ha4Y€HHA po3Maxy HanpyXeHb

Y po3paxyHkax Ha BTOMY NPUAMAETLCA ¥y AC E 2

Ha basi N = 2x10° yuknis.

6.2 Po3paxyHKkoBe 3Ha4eHHA HOMiHaNLHOro
po3Maxy HanpyxeHb

(1) Ans po3paxyHKy BTOMU NOBUHHE BUKOPWUCTO-
BYBaTUCA pO3paxyHKOBE 3Ha4Y€HHA HOMiHanbHO-
ro po3maxy HanpyxeHb yrr Acg 9 i YFr ATE 2!

TEF ACE 2 =h1xAhg xAj ... xhp x Ao (ver Qx),

ACTY-H B EN 1993-1-9:2012

6 CALCULATION OF STRESS RANGES

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
8.1 to 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 yrr Acg 5 corresponding to Ng = 2x10°

cycles.

6.2 Design value of nominal stress range

(1) The design value of nominal stress ranges
Yrf Ao g 2 andygs Atg o should be determined as
follows:

(6.1)

TR ATE2 =AqXAg xXAj .. xhpg x Aty £ Qg ),

pe:
Ao (YrrQy) » At(yrrQx) — po3mMax HanpyxeHb,
BUKMWKaHWN BTOMHUMW HaBaHTaXeHHAMW, HaBe-
pexnumun B EN 1991;

A; — eKBiBaneHTHi KoeilieHTU NOLWKOMKEHHS,
3arnexHi Bif} CNEKTPIB, AK BKa3aHo y BianosigHoMy
po3aaini EN 1993.

(2) 3a BigcyTHOCTI BiANOBIAHUX 3HAYEHD:

Aj — NPOEKTHe 3HAa4YeHHSA HOMIHanbLHOro po3amaxy
HanpyXeHb MOXe 6yTu BU3HAYEHO BiANOBIAHO A0
BUMOr, HaBeeHUX y aoaatky A.

Mpumitka. HauioHanbHAA 4OAATOK MOXE HagaBaTu
iHdpopMaUito, AONOBHIOKYM AoAaTOK A.

where:
Ao (verQk) , At(yrrQg) is the stress range
caused by the fatigue loads specified in EN 1991;

L; 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 princi-
ples in Annex A.

NOTE: The National Annex may give in formations
supplementing Annex A.
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6.3 Po3paxyHkoBe 3Ha4YeHHs moaundikoBa-
HOro HOMIHaNLHOro po3mMaxy HanpyxeHb

(1) PospaxyHkoBe 3Ha4eHHf MOAWEIKOBAHOIO
HOMIHaNbLHOrO PO3Maxy HampyXeHb Ygr AGEg o |
YFf AT 2 NOBUHHO BUBHAYATACS TAKUM YUHOM:

Yer AGE 2 =kg xhqxhgxhj ...xkp x Ao (verQy),

6.3 Design value of modified nominal stress
range

(1) The design value of modified nominal stress
ranges yer Ac g o and ygs ATg p should be deter-
mined as follows:

(6.2)

Yer AtE 2 =Kp xAqx ko XAj ... xhp x AT(YEr Qg ),

ne:

ks~ koediUieHT KOHUEHTPALi HanpyxXeHHs, Heob-
XiAHWA ANA ypaxyBaHHS 36iNbLUIeHHs NOKansHOro
HanpyXeHHs, 06yMOBNEHOro reoMeTpicio aevani,
He BKITIOYEHOT B XapakTepHy kpuBy Ac g —N.
MpuMitka. 3HaueHHA k; MOXYTb ByTW BM3HaueHi 3a
JoBiaHWKamu abo BionNoBiAHUMN po3paxyHKamMu.

6.4 Po3paxyHKoBe 3Ha4eHHs po3Maxy Hanpy-
XeHb AN 3BapHMX 3'€AHaHb NOPOKHUCTUX
npodinis

(1) SIKIWIO He BUKOHYBAnNMUCs TOYHILLI pO3paxyHKu,
pO3paxyHKOBe 3HAYEHHA MOANDIKOBAHOTO HOMI-
HanbHOro HanpyXeHHs yry AG £ 9 NOBUHHO BU3-
HayaTUCA 3 BMKOPUCTaHHAM CrpoweHoi moaeni
3rinHo 3 4(2) HaCTyNHUM YNHOM:

where

k; is the stress concentration factor to take ac-
count of the local stress magnification in relation
to detail geometry not included in the reference
Acr —N-curve.

NOTE: k; — values may be taken from handbooks or
from appropriate finite element calculations.

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 yrs Ao g  should be determined as follows
using the simplified model in 4(2):

TFFASE,2 =k1(’/FfAG;_=,2)- (6.3)

ae:
YFFAGE 2 — PO3PaxXyHKOBE 3HAYeHHs po3maxy

HanpyXeHb, BU3HaueHe ANs cnpoLieHoi moaeni
hepMu 3 WapHipHUMU By3namu;

ky — roediuieHT 3binblUeHHA, BU3HA4YaeTbCA 3a
Tabnuusmn 4.1i4.2.

6.5 Po3paxyHkoBe 3Ha4Y€HHA po3Maxy Hanpy-
XeHb AnA reoMmeTpU4HOro (KOHLEHTPOBaHOro)
HanpyXeHHA

(1) Po3paxyHkoBe 3HayeHHs po3maxy Ans
reomeTpuYHOro (KOHLEHTPOBAHOIO) HaNpyXeHHA
Ve AG g 9 NOBUHHO BU3HA4ATUCA TAKUM YAHOM:

where:

YFf AC ,'_:,2 is the design value of stress range cal-
culated with a simplified truss model with pinned
joints;

ks 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 ygs Ao g  should be determined as
follows:

YFFAGE 2 =Kf ('YFfAGE,Z)’ (6.4)

ge:
ke — KoedilieHT KoHUEeHTpaLl Hanpy>XeHHs.

18
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k¢ is the stress concentration factor



7 BTOMHA MIUHICTbL

7.1 3aranbHi NONOXeHHA

(1) BromHa MilyHICTb Ans HOMIHANbHUX po3maxis
HanpyXeHb npeAcTaBneHa CepiasMn  KpuBKUX
(logAog)—(logN) i kpusux (logAtg)-—(logN)
(S-N-kpusi), sKi BignosiaalTe TUNOBUM peTani-
30BaHWM KaTeropisMm. KoxxHa getanizoBaHa kaTe-
ropisi NO3HAYaETLCA YUCIMOM, WO JOPIBHIOE 3Ha-
YEHHIO BTOMHOI MILHOCTI Ao | Atg, HIMMZ, saky
BU3HaYyeHo Ha 6a3i 2 MNH. LUKIB.

(2) Ona HoMIHAanNbHOrO HaMpyXeHHA MNOCTINHOI

amnniTygu BTOMHA MIUHICTE mMoxe OyTu oTpu-
MaHa TakUM YUHOM:

OCTY-H B EN 1993-1-9:2012

7 FATIGUE STRENGTH

7.1 General

(1) The fatigue strength for nominal stress ranges
is represented by a series of (logAcg)—(logN)
curves and (logAtg)—(logN) curves (S-N-cur-
ves), which correspond to typical detail catego-
ries. Each detail category is designated by a
number which represents, in N/mm?2, the refer-
ence value Ao and Atg for the fatigue strength
at 2 million cycles.

(2) For constant amplitude nominal stresses fa-
tigue strengths can be obtained as follows:

AT NR = Ac 2x10°,

pem=3panaN < 5x106, OVB. PUCYHOK 7.1;

with m = 3 for N < 5x10°, see Figure 7.1

AthR = A‘Cg' 2x10°,

apem=5pnaN < 106, OUB. pPUCYHOK 7.2;
1

withm=5forN < 106, see Figure 7.2

AGD =(§)3AGC =O,737AGC s

Mexa BTOMWU ANA MOCTIMHOI aMnnityau, Aus.
pucyHok 7.1;

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

Aty =(_3_)5mc —0,457At; ,

100

rpaHuUs BUTPUBANoCTi, AUB. PUCYHOK 7.2.

(3) Onsa cnekrpis HOMIHANBHOrO HanpPyXeHHs 3
po3maxaMui HanpyXeHb BULUE | HWK4e Mexi
BTOMU ANA MOCTINHOI aMnniTyan Acp BTOMHA
MiLUHICTb NoBuHHA ByTU BU3HauYeHa 3a NOBHUMMU
KPUBUMUK BTOMHOI MILIHOCTi TAKUM YNHOM:

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

AGZ’NR = Acg' 2x108,

,qem=3;1ns|N$5x106;

with m = 3 for N < 5x10°

A Ng = Ach 5x10°,

,nem=5,qﬂs|5><106 st108;

1

with m =5 for5x10% < N <108

Acy =(—5-—J5AGD =0,549A0p

100

rpaHvuus BUTPMUBANOCTI, AUB. PUCYHOK 7.1.

is the cut off limit, see Figure 7.1.
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Po3amax HopManbHux HanpyxeHb Ac g, H/MM?2

Direct stress range Ac g [N/mm?]

83588 BN8e

»

10 t i t 1
1.06+04 1,0E+05 1,0E+06 2 S 1,0e+07 1,0E408 1,0E+09
Butpusanictb, uncno yuknis N
Endurance, number of cycles N
1 - petanisoBaHa kateropis Ao 1 Detail category Ao
2 — MexXa BTOMW A4Ns NOCTIAHOT amnniTyam Ac p 2 Constant amplitude fatigue limit Ao
3 — rpaHnuA BUTpMUBanocTi A, 3 Cut-off limit Ao,

20

PucyHok 7.1 — Kpusi BTOMHOT MiyHOCTI Ans po3Maxy HOpManbHUX HanpyXeHb
Figure 7.1 — Fatigue strength curves for direct stress ranges
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1

1000

Po3Max [OTUYHMX HanpyxeHb Atg, H/Mm?
Shear stress range Atg [N/mm?]

1
2
10 t —— } |
1,0€+04 1.0E+05 1.0E406 - 1,0E+07 1,0E+08 1,0E+08
BuTpueanicTtb, uncno uuknis N
Endurance, number of cycles N
1 — petanisoBaHa kaveropisi Atg 1 Detail category Ate
2 — rpaHvLA BUTpUBanocTi At 2 Cut-off limit At

PucyHok 7.2 — KpuBi BTOMHOI MiLUHOCTi AN po3amaxy AO0TUYHMX HanpyXeHb
Figure 7.2 — Fatigue strength curves for shear stress ranges
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Mpumitka 1. MNpy Npu3aHayeHHi BigNoBigHOT geTaniso-
BaHOI KaTeropii A4NA KOHKPETHO! AeTani KOHCTPYKLUIT 3Ha-
YEHHST PO3Maxy HanpyXeHHA Ao Ha 6a3i Ng = 2 MiH.
uyKnie 6ynu pospaxosaHi Ha piBHI 75 % AOCTOBIPHOCTI
ana 95 % imoBipHocTi logN, 3 ypaxyBaHHAM CTaH-
OApTHOTO BIAXWMEHHSA, PO3MIPY 3pa3ka i edekTiB 3a-

~ NIVLLIKOBOro HaNpyxXeHHs. Ynciio Touok Ha rpadiky (e
meHwe 10) Bubmpanocs 3 MipkyBaHb CTaTUCTUYHOIO
ananisy, aus. gogatok D EN 1990.

Mpumitka 2. HauioHansHWUIA 4OAATOK MOXE BU3HaAYaTH
KaTeropii enemeHTiB 3a BTOMHOIO MILHICTIO ANA KOH-
KPETHOTO 3aCTOCYBaHHA Y BUNAAKy, SAKWO OLHKa
NPOBOAMTLCS BIANOBIAHO A0 NPUMITKA 1.

Mpumitka 3. JaHi BunpobysaHb AnNs Aeskux aetanen
TOYHO He 3b6iraloTbcsl 3 KpUBMMW BTOMHOI MillHOCTI
Ha pucyHky 7.1. [Ina rapaHTOBAHOro BUKITIOYEHHA
HEKOPEKTHMX 3HaJeHb Taki geTani no3HadeHi «*» i
PO3MIlLYIOTLCA Ha OOHY KaTeropito HUXYe HiX Lboro
BMMAarac ix BTOMHA MILHICTL Ha 6a3i 2x 108 uurkniB.
HopaTkoBa nepegipka MOXe NiABULNTU PiBEHb KNacK-
dikauii Takux geTanenk Ha oAHy KaTeropilo y BUNagkKy,
SIKWO BTOMHA MILHICTL MNOCTINHOI aMnniTyan Acp
BU3HAYeHa K BTOMHA MILHICTb Ha 6asi 107 uuknis ans
m = 3 (amB. pUCYHOK 7.3).

A

log Ao,

NOTE 1: When test data were used to determine the
appropriate detail category for a particular construc-
tional detail, the value of the stress range Acc cor-
responding to a value of N = 2 million cycles were
calculated for a 75 % confidence level of 95 % pro-
bability 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 verifi-
cation 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 en-
sure that non conservative conditions are avoided,
such details, marked with an asterisk, are located one
detail category lower than their fatigue strength at
2x 10° cycles would require. An alternative assess-
ment may increase the classification of such details by
one detail category provided that the constant ampli-
tude fatigue limit Ao p is defined as the fatigue strength
at 107 cycles for m = 3 (see Figure 7.3).

>

2x1 06 5x1 06 107 §0Q N

PucyHok 7.3 — KpuBa BUTpUBanocCTi AN BUSHAUYEHHS anbTepHaTUBHOI BTOMHOI MILIHOCTI AG ¢

. *
ana gervanen, knacngikosaHux AxK AGC

Figure 7.3 — Alternative strength Ac ¢ for details classified as Acé
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(4) HeTanisosaHi karteropii Acg | Atc BNS HOMI-
HasfbHOro HanpyXeHHsi NpeacTaBneHi B HacTyn-
HUX Tabnuuysx:

Tabnuusa 8.1 — AN NUCTOBUX eneMeHTIiB | mexa-
HiYHMX 3'€QHaHb BY3Nis;

Tabnuus 8.2 — ons 3BapHUX 36ipHUX Nepepisis;
Tabnuus 8.3 — gna nonepeYHNX CTUKOBUX 3Bap-
HUX LWBIB;

Tabnuus 8.4 — ansa npuBapeHux getanei i pebep;
Tabnuusa 8.5 — ANs HaBaHTaXEHUX 3BapHUX BY3-
nis;

Tabnmusa 8.6 — ans NopoXxHUcTUX npodinis;
Tabnuus 8.7 — ana By3nosux 3'eQHaHb rpaTyac-
TUX hepm;

Tabnuus 8.8 — Ans OPTOTPONHUX NNUT i3 3aKpU-
TUMU pebpamu;

Tabnuusa 8.9 — Ans OPTOTPONHUX NNUT i3 BiaKpK-
TUMU pebpamu;

Tabnvus 8.10 — ansa By3nis 3'€QHaHHA BEPXHLOI
nosnuui i3 CTiHKow banku.

(5) Kateropii BTOMHOI MiLHOCTI gns reomeTpuy-
HWX po3Maxis HanpyxxeHb HaBeaeHi B 4oaaTky B.
Mpumitka. HauioHansHWiA gogaTok MoXe npuaHadaTtu

BTOMHY MIUHICTL Ao | Atg AnA geTanei, He oxon-
nenux tabnuusmu 8.1-8.10 i goaaTkom B.

7.2 3miHa BTOMHOI MiYHOCTI

7.2.1 flemani 6e3 3eapiogaHHss abo 3i 3eap-
HUMU 3'€OHaHHSIMU 3 NOGHICMIO 3HAMUM
6HYMPIiWHIM 3aNUUIKOBUM HaNpPyXXeHHAM

(1) B petansx 6e3 3sapoBaHHs abo 3i 3BapHUMU
3'€QHaHHAMK 3 MNOBHICTIO 3HATUM BHYTPILLHIM
3aNULIKOBAUM HanpyXXeHHAM BNNUB cepenHboro
HanpyXeHHA LUKNY Ha BTOMHY MIUHICTb MOXe
6yTU BpaxoBaHWN MNPU3HAYEHHAM 3MEHLIEHOro
e(peKTUBHOTO po3mMaxy HanpyXeHb Ac g 2, AKILO
YacTuHa uukny abo Becb UMKN € CTUCKaNbHUM.

(2) EdextnBHMIA po3max HanpyXxeHb Moxe ByTu
BU3HAY€HUIN CYMOIO PO3TArHYTOI YacTuHu i 60 %
BEMUYUHU CTUCHYTOI YaCTUHW pPo3Maxy Hanpy-
XeHb, PUCYHOK 7 .4.

7.2.2 Bnnue po3mipie

(1) Bnnue po3mipis nonepeyHoro nepepiay, nos's-
3aHMI 3 TOBLUMHO abo HWMMKU KOHCTPYKLINHK-
Mn ocobnusocTAMM aeTtani, HeobxifgHO BpaxoBy-

BaTK, AK BKasaHo B Tabnuusax 8.1-8.10. B usomy
BUNagKy BTOMHA MILHICTb BU3HAYaETLCH AK:

ACTY-H b EN 1993-1-9:2012

(4) Detail categories Ac and Ate 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

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 run-
way beams

(5) The fatigue strength categories for geometric
stress ranges are given in Annex B.
NOTE: The National Annex may give fatigue strength

categories Acc and Arg 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 de-
termining 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 di-
mensional effects should be taken into account as
given in Table 8.1 to Table 8.10. The fatigue
strength then is given by:

AGC,red =kSA0‘C . (71)
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A

[\ -

Ac= |Gmax| + 0,6 |Ginl

Gmin

+ poamax (tension)
- CTUCK {compressijn)

PucyHok 7.4 — MoaundikoBaHnia po3Max HanpyxeHb Ana AeTanen 6e3 asapioBaHHa abo 3i 3sapHUMK
3'¢AHAHHAMN 3 NOBHICTIO 3HATUM BHYTPILLHIM 3aNULLKOBUAM HaNpy>XeHHAM
Figure 7.4 — Modified stress range for non-welded or stress relieved details

8 PO3PAXYHOK BTOMU

(1) HoMinanbHi, MogudikoBaHi HOMiHanbHi abo
reoMeTpuuHi  po3mMaxu HanpyXeHb UWKIY Big
4acTo NOBTOPIOBAHMX HaBaHTaXeHb v 1 Qy (AMB.
EN 1990) He nOBUHHI NepeBuLLyBaTH:

Ac S1,5fy
At <1,5f, /3

(2) HeobxigHo nepeBipuTyH, Wo6 Npu BTOMHOMY
HaBaHTaXXEHHI:

YFrAC

rRE2 o 1,0 1a (and)

Ao /vmr

Mpumitka. Tabnuui 8.1 — 8.9 BumaraioTb, Wo6 Ang
AESIKMX AeTanel poaMaxu HanpyxeHb 6ynu BU3HaYeHi
8 rONoBHOMY HanpyXeHHi.

(3) Akwo He BKasaHe iHwWe, B KaTeropiax getaneu
B Tabnuuax 8.8 i 8.9, y pasi cymicHoi aii poama-
XiB HanpyxeHb Acg o i Atg o HeobxiAHO nepe-
BIpUTH, LLO:

3
[YFfAGE.Z } J{
Aoc [Ymr

(4) Konun Hemae pannx ana Ac g o | Atg o, MOxXe
BUKOPUCTOBYBATUCA hopMa nepesipku 3 goaart-
Ka A.

Npumitka 1. Joaatok A nepeabayae NOB3AOBXHIN

HanpsaMm poamaxie HanpyxeHe. [laHe yaBNeHHA MoXe
OyTV yTOUHeHe ANt po3MaxiB JOTUHHUX HANPYXKEHb.

Mpumitka 2. HauioHanbHuin [oOaToK MOXe AaBaTi
iHbopMaLito NPo BUKOPUCTaHHS aoaaTka A.

24

Ana poamaxis 4oTMYHUX HanpyxeHb (for shear stress ranges).

5
YrFATE 2 ] <10
Ate [y mr

8 FATIGUE VERIFICATION

(1) Nominal, modified nominal or geometric
stress ranges due to frequent loads v 1 Qy (see
EN 1990) should not exceed

Ans po3maxis HopmanbHux HanpyxeHb(for direct stress ranges);

(8.1)
(2) It should be verified that under fatigue loading

At
YFf E’2S1,0

L 8.2
Ate /Y mr (8-2)

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 Acg  and Atg s it
should be verified that:

(8.3)

(4) When no data for Ac g , or Atg , 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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DOOATOK A
(oGoB'A3koBNIA)

BU3HAYEHHA NAPAMETPIB BTOMHOIO
HABAHTAXEHHSA | @OPMU KOHTPOIO

A.1 Bu3HayeHHA aKTiB HaBaHTaXeHHA

(1) Tunosi NpouecK HaBaHTaXKEHHA, AKi AOCTO-
BipHO Bigo6paxaloTb BCTAHOBNEHY BEPXHIO MEXY
BCIX excnryaTalilHUX HaBaHTaXeHb, O4iKyBaHWNX
NPOTArOM NPOEKTHOro CTPOKy ekcnnyatauil,
MOBMHHI BU3HAYaATUCA 3 BUKOPUCTaAHHAM Hako-
MMYEHOro A0CBiAY POOOTH CXOXUX KOHCTPYKUIA,
pucyHok A.1, a).

A.2 IcTopina HanpyXeHb B geTani

(1) lcTopisn HanpyxeHb NOBUMHHa NpuU3HavaTucs
ANS KOHCTPYKLUiMHOI geTani 3 MipKyBaHb, L0 Bpa-
XOBYyIOTb (hopMy BiANOBIAHWUX BNOKIB KOMMNBaHD |
edeKkT AnHaMiyHoro 36inblUEeHHA peakuil KOHCT-
pyKuii, pucyHok A.1, b).

(2) lcTopii HanpyXeHb MOXYTb TakoX Oyt Bu-
3Ha4yeHi 3a JOMOMOrol BUMIpIOBaHbL Ha CXOXWX
KOHCTPYKUiAX abo 3 AWHaMmiyHWX po3paxyHKis
KOHCTPYKLUi.

A.3 NigpaxyHok uuknis

(1) IcTopii HanpyxeHb MOXyTb ByTu OLiHEHI oa-
HUM 3 HaCTYNHUX MEeTOAIB NiApaxyHKy LUKNIB:

— MeToa AOoULOBOro NOTOKY;

— pe3sepsyapHui meToa, pucyHok A.1, c).

Ins BU3HAYEHHS:

— po3maxiB HanpyxeHb i Yucna ix uuKknis;

— CEpPEAHbOro HanpyXeHHA y Bunagkax, Konu
noTpibHO BpaxoByBaTW BMMWB CEPEOHLOrO
Hanpy>XeHHs.

A.4 CnekTp po3mMaxy HanpyXeHb

(1) CnekTp po3maxy HanpyxeHb NOBUHEH BU3Ha-
YaTUcs NPEeACTaBNEHHSAM PO3MaxiB HanpyXeHs i
BiAnNoBigHOro Yncna uukniB B NOPAJKY 3MEHLLIEH-
Hs X umMcna, pucyrok A1, d).

(2) CnekTpy po3mMaxiB HanpyXeHb MOXyTb ByTu

3MiHEeHi BUKMIOYEHHAM Manux nikoBHUX 3HAYEHb -

po3maxiB HanpyxeHb, Aki BHOCATb MeHwe 1 %
MOBHOIO MOLUKOMKEHHS, | Manux po3mMaxis Han-
PYXEHb HWKYEe 3a rpaHuULIio BUTPUBAanocCTi.
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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.1 a).

A.2 Stress history at detail

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

(2) Stress histories may also be determined from
measurements on similar structures or from dy-
namic 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

(1) The stress range spectrum should be deter-
mined by presenting the stress ranges and the as-
sociated number of cycles in descending order,
see Figure A.1 d).

(2) Stress range spectra may be maodified by ne-
glecting peak values of stress ranges represent-
ing less than 1% of the total damage and small
stress ranges below the cut off limit.



(3) Cnektpn po3maxie HanpyXeHb MOXyTb OyTu
cTaHgapTu3oeaHi 3a ix opmoto, Hanpuknag, 3
koopauHatamu Ac =1,0,i>n =1,0.

A.5 Yucno yuknie 0o pynHyBaHHsA

(1) Mpwn BUKOPUCTAHHI PO3PaxyHKOBOro CreKTpy
po3mMaxu NPUKNazeHoro HanpPyXXeHHss Ac; NOBUH-
Hi 6T NOMHOXEHI Ha ¥y, @ 3HAYEHHS BTOMHOI
MiUHOCTi Ao, NoBWHHI ByTu noaineHi Ha vy ANA
HabyTTa 3HauveHHs BuTpueanocTi Np; ANA KOX-
Horo 6noka B cnekTpi. MNowkoaxeHHa Dy npo-
TAFOM NPOEKTHOro CTPOKY eKcnnyaTauii NoBuH-
Ho obumcnoBaTUCA AK:

ne:
Ng; — 44CnO UuukniB, BignosigHe po3mMaxy
HanpyxeHb AN i-ro 6noka B cTaHA4apTU30BaHOMY
cneKTpi;
Ng; — ButpuBanictb (y uuknax), orpumaHa i3
CTaHaapTN30BaHOT KpUBOI ﬂ—NR ans pos-
¥ Mf
Maxy HanpyXeHb ypf Ac ;.
(2) Ha 6asi exsiBaneHTHOCTI D, po3paxyHKOBUIA
CNIEeKTp PO3MaxiB HanpyxeHb Lukny moxe 6ytu
nepeTBOpeHui B Byab-akui exsiBaneHTHUA pos-
paxyHKOBUIA CNEKTp fiana3oHiB HanNpyXeHb, Ha-
NpukNaj, po3paxyHKOBWW CreKTp po3maxiB Ha-
npyXeHb NOCTINHOT aMnniTygu, KW ae eKBiBa-
NEeHTHe BTOMHE HaBaHTaxXeHHs Q,, BianosigHe
YuCny UMKNIB Ny = 2.n; 860 Qg ,, BianosigHe
YUCIY LMKITB .

A.6 DopMHU KOHTpOSIO

(1) OuiHka BTOMW, 3acHOBaHa Ha HaKOMWYEHHI
NOWKOAKEHb, NOBUHHA 3a40BONbLHATA HAaCTynN-
HUM KpUTEepiaMm:

— rpPYHTYBaATUCS HA HAKONMWUYEHHI NMOLIKOOKEHD:

ACTY-H b EN 1993-1-9:2012

(3) Stress range spectra may be standardized ac-
cording to their shape, e.g. with the coordinates
A =1,0,and >n =1,0.

A.5 Cycles to failure

(1) When using the design spectrum the applied
stress ranges Ac; should be multiplied by v
and the fatigue strength values Ao, divided by
Ym¢ inorder to obtain the endurance value Ng, for
each band in the spectrum. The damage D, dur-
ing the design life should be calculated from:

n ) .
NEi (A1)

where:
ng; is the number of cycles associated with the
stress range for band i in the factored spectrum;

Ng; is the endurance (in cycles) obtained from the

factored Ac—C—NR curve for a stress range of
Y Mf

Ymr 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 spec-
trum yielding the fatigue equivalent load Q, asso-
ciated with the cycle number N, = Xn; or Qg ,
associated with the cycle number

A.6 Verification formats

(1) The fatigue assessment based on damage ac-
cumulation should meet the following criteria:

— based on damage accumulation:

Dy <1,0; (A.2)

— TPYHTYBaTUCA Ha PO3Maxy HanpyXeHb:

YmrAog 2 <MDy

— based on stress range:
Adc (A.3)
¥ mr
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a) MocnigoBHICTL 3aBaHTaXeHHA:

TUNOBUIA LUMKIT 3aBaHTaXEHHA
(noBTOptoBaHMI 1 pasiB 3a Yac NPOEKTHOro
CTPOKY ekcnnyarauif)

a) Loading sequence:

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

b) lcTopis HanpyxeHb aeTtani
b) Stress history at detail

c) NiapaxyHok Yucna uukniB (Hanpuknag,
pe3epByapHUM MeTOAO0M)
c¢) Cycle counting (e.g. reservoir method)

d) CnexTp po3MaxiB HanpyXeHb
d) Stress range spectrum

f) Damage summation (Palmgren-Miner
rule)

Ao,
Aa;
l AO..,
1 l l >
L L L L " N
€) Yucno yuknis A0 pyAHYBaHHA log Ac ﬁ
e) Cycles to failure
Ao,
g
A%
AO4 g S
’.
N1 N2N3 N4 ]og N
f) MincymoByBaHHA NoLKoAXeHb (rinoTeaa
ManbmrpeHa-MaiHepa) N _N1, M2 N3 N4 D,

Ni Ny Ny N3 Ny

PucyHok A.1 — MeToa Hakonu4eHoro NMoLwKoKEHHS
Figure A.1 — Cumulative damage method
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AOOATOK B
(obos'sizkoBUIA)

oniP BTOMI 3 BUKOPUCTAHHAM METOLY
FTEOMETPUYHOIO (KOHLUEHTPOBAHOIO)
HANPYXEHHA

(1) Ona 3actocyBaHHA MeTOAY reOMETPUYHOIo

(KOHUEHTpPOBaHOro) HanpyxeHHs B Tabnuui B.1

HaBeOeHi getanisoBaHi kateropii AN TPiWKH, WO

YTBOPIOIOTLCA, NOYUHAKOUM BiA;:

— KpaiB CTUKOBMX 3BApHMKX LUBIB;

— KpaiB pebep, NpuBapeHnx KyTOBUMMU LLUBaAMU;

— KpaiB KyTOBMX LUBIB B XpecTonogibHux 3'ea-
HaHHSX.

OCTY-H b EN 1993-1-9:2012

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.

Tabnuusa B.1 — [letanisosaHi kateropii Ans BUKOPUCTAHHS METOAY reOMETPUYHOO (KOHLIEHTPO-

BaHOI0) Hanpy)XeHHs

Table B.1 — Detail categories for use with geometric (hot spot) stress method
HeTani-
30BaHa L
. KoHCTpyKkUinHa geTanb Onuc Bumoru
KaTeropis . ) - .
Detail Constructional detail Description Requirements
category

joint.

12 |@ 4@:8::9}

1) Crtukose 3'eagHaHHs | 1) Bei wBwu chpe3epyloTbesi 4O NOBEPXHi
3 MOBHMM NPOBEPOM. | NNACTUH NapasnensHO HanpaMy,

1) Full penetration butt {Bka3aHoro cTpinkot.

LinsHKkM HaTikaHHA MeTarny Ha NOBepXHHD
OCHOBHOIO MeTany BUaanaTbes, Kpai
nNacTuH NoBWUHHI 6yTy pesepoBaHi 10
NoBepXHi y HAaNpsaMi HanpyXeHHs.

3BapioBaHHs 3 0box 6okiB, nepesipka
HEPYWHIBHUM KOHTpOMEM.

BiaHocHO BigxuneHHs Bia ocew auB.
NPUMITKY 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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-

MpoaosxerHsn Tabnuui B.1

HeTani-
KZCT):?OHpaiH KoHcTpykuiniHa aAetanb Onuc Bumoru
Detail Constructional detail Description Requirements
category
2) CTukoBe 3'egHaHHA | 2) 3BapHUiA WOB He bpesepyeTbes.
3 NOBHWUM NpoOBapoM. | [IiNnAHKW HaTikaHHA MeTany Ha
2) Full penetration butt | noBEpXHIO OCHOBHOTO MeTany NoBUHHI
joint. ByTv BMAaneHi, kpai NNacTuH NOBUKHI
6yTv ppesepoBaHi 4o NOBEPXHI Y
HanpsaMmi HanNpPyXeHHs.
3BaptoBaHHs 3 060x HokiB.
BigHocHo BiaxuneHHs Bin ocel AUB.
100 |@ Q@E‘?D/ npumiTky 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) XpectonopibHe 3) Kyt Haxuny noBepxHi 38apHOro wBea
. 3'€qHaHHSA 3 NOBHUM < 60°.
npoBapoM CTUKOBUX BigHocHoO BigxuneHHs Big ocen avB.
100 @(@i E:#}, K-nogi6Hux wais. npUMiTKy 1.
. ¢ 3) Cruciform joint with | 3)
full penetration K-butt |- weld toe angle < 60°
welds. - For misalignment see NOTE: 1.
4) HeHaBaHTaxeHi 4) KyT Haxuny NnoBEpXHi 3BapHOro LBa
KyTOBI LUBW. < 60°.
100 ] [ 4) Non load-carrying | QvB. TakoX NpuUMITKy 2.
® ‘(é. . ..)), fillet welds. 4)
e - Weld toe angle < 60°
- See also NOTE: 2.
5) Topui koHconen, 5) KyT Haxuny noeBepxHi 3sapHoro wea
TOpUi NOB30BXHIX <60°.
: €NEMEHTIB XKOPCTKOCTI. | [ua. TAKOX NPUMITKY 2.
100 @ _>), 5) Bracket ends, ends |5)
of longitudinal stiffen- |- Weld toe angle < 60°.
ers. - See also NOTE 2:
6) KiHui nnacTtuH, 3'eq- [6) Kyt Haxuny nosepxHi 38apHOro wea
HaHWUX BHaNycToK i no- | < 60°.
100 ® [ AiGHI M 3'eaHaHHS. [vB. TAKOX NPUMITKY 2.
=, _>>, 6) Cover plate ends  |g)
mm— and similar joints. - Weld toe angle < 60°.
- See also NOTE 2:
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Kineub Tabnuui B.1
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Detani-
30BaHa .
kareropisi KOHCprKU,I'VIHa ,quanb On_mc' BV!MOI'VI
Detail Constructional detail Description Requirements
category
7) XpectonogibHi 3'ea- | 7) KyT Haxuny nosepxHi 3sapHoro uiea
HaHHS & HaBaH- <60°,
T2XEHUMU KYTOBUMU | BigHOCHO BigXvneHHs Bif oceil aus.
B\ wBamMu NPUMITKY 1.
90 @ g(*; ;")}, 7) Cruciform joints with [1B. TaKOX NPUMITKY 2.
' A ' loadcarrying fillet 7)
welds. - Weld toe angle < 60°.
- For misalignment see NOTE 1:
- See also NOTE 2:

npoLeci BUSHaYeHHS HanpyXeHHS.

stress.

Mpuwmitka 1. Tabnuusa B.1 He BpaxoBye edekTi BiAXUNEHHs Big oceil. BOHW NOBUHHI PO3rNSAATACA OKPEMO B

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

Mpumitka 2. Tabnuus B.1 He BpaxoBye yTBOPEHHS BTOMHUX TPilLWMH, NMOYMHAIOYM Bid KOPEHS 3BapHOro LWBA 3
noAanblunMM PO3MNOBCIOAXKEHHAM Yepes TOBLUUHY LIBa.

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

Mpumirka 3. BusHayeHHs kyTa Haxuny noBepxHi wea gus. B EN 1090.
NOTE 3: For the definition of the weld toe angle see EN 1090.
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3miHn go EN 1993-1-9:2005/AC:2005

1) 3miHa go n. 2

Monpaeku: dodamu "P" nicns nyHkmy Homepa i
3amiHumu "HeobxigHo" Ha "noBuUHHI" y pasi Heob-
xidnocmi. Nonpasku niGkpecneHi, K eKkasaHo.

"(1)P EneMeHTW KOHCTPYKUiA MOBUHHI 6yTn 3a-
NPOEKTOBaHi 3 pO3pPaxyHKOM Ha TaKy BUTpuBa-
nicts, Wb ix ekcnnyatauia 6yna HapiiHow 3
HeoOXigHOK BIPOrigHICTIO NPOTArOM BCLOro Npo-
eKTHOro CTpOKy ekcnnyartauii."

3minu go EN 1993-1-9:2005/AC:2009

2) 3minm pon. 3

MiényHkm ‘(7)', 3a cnuckom '6), 3amiHumu "B —
3HaveHHA, OOCTaTHLOro ANS OCTATOYHOI nepe-
BipKW rPaHUYHMX CTaHIB 3a HECY4Ol 3aaTHicTio"
Ha: "B — 3HaYeHHs, MPUAHATI TaKUMK, LLIO AOPiB-
HIOIOTbL TUM, SKi BUMAaraloTbCs AN OCTaTOMHO!
nepesipku rpaHUYHKUX CTaHIB 3a Hecy4yolw 3aart-
HicTIO".

3) 3minv o n. 4

MidnyHkm *(2)', 3aMiHUmMu mekcm 8 ocCmaHHbOMy
peyeHHi 8 Oyxkax “"(ave. Tabnmuuw 4.1 — anA
npodinis Kpyrnoro nepepisy, Tabnuuio 4.2 — ans
npodginis NPsIMOKYTHOro nepepisy)” Ha: "(au..
Tabnuuo 4.1 — ANA NOPOXHUCTUX NpodpiniB Kpyr-
noro nepepisy, Tabnuuio 4.2 — AN NOPOXHUCTUX
npoginis NPAMOKYTHOrO nepepisy, Wi npodini
MOXYTb ByTU reoMeTpuYHO 0OMexeHi BiaNoBiAHO
no tabnuui 8.7)".

MidnyHkm'(2)', 'rabnuua 4.1' ma '‘rabnuun 4.2', y
cmosdukax 'Ctofkn' ans 'K-tuny 3'egHaHHs’,
3aMiHnTK "1,0" Ha: "-".

NidnyHkm '(2)', 'Mpumitka’, saminumu "Mpu-
MiTka" Ha: "Mpumitka 1.".

Mionyrnkm '(2)', dodamu:

"MpumiTka 2. [liana3aoHu reomeTpUHHKX Ail:

AN KpYrnNux NOPOXHUCTUX NpodiniB NNocki 3'eq-
HaHHA (K-, N-, KT-3'egHaHHs):

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 satisfac-
tory 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 § — val-
ues equal to those for ultimate limit state verifica-
tions" into: "the B -values to be at least equal to

those required for ultimate limit state verifica-
tions".

3) Modifications to Clause 4

Paragraph '(2)', change the text in the last sen-
tence between the brackets "(see Table 4.1 for
circular sections, Table 4.2 for rectangular sec-
tions)" into: "(see Table 4.1 for circular hollow
sections, Table 4.2 for rectangular hollow sec-
tions; these sections are subject to the geometri-
cal 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):

0,30 <p<0,60,

12,0 <y £30,0,
0,25<1t<1,0,
30°< 0 <£60°.
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Onsi NpAMOKYTHUX NOPOXHUCTUX npodinis (K-,
N-, KT-3'egHaHHA):

OCTY-H B EN 1993-1-9:2012

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

0,40 < B <0,60,

6,25<y<12,5,
0,25<1t<1,0,
30°< 0 < 60°.

4) 3miHapgon. 5

Midnynxkm '(5)', 'TipumiTka', 3aMiHumu rnocunaHHA
"8(2)" Ha: "8(3)".

5) 3mina gpon. 7.1

ridnyukm '(2)', 3amiHumu "0Ong HoMiHanbHOro
HanpyXXeHHA MNOCTINHOI aMnAiTyau BTOMHA Mil-
HICTb MOXe ByTi" Ha: " [Insi poaMaxiB HOMiHamNb-
HOro HanpyXeHHsi NOCTIMHOI aMnAiTyagu BTOMHa
MilHicTb MOXe ByTun".

6) 3miHa go n. 8

MMidnyrkm '(4)', 'Mpumirtka 1.' 3amiHumu "yTou-

HeHe Ans po3MaxiB AOTUYHOrO HaNpyXeHHs" Ha:

"YyTOUYHeHe TinbKu AnA po3maxis AOTUYHOro Han-

pPyXeHHs".

‘Tabnuus 8.1, dpyeull psidok '[JetanisoBaHa

kateropisi] 160', mpems xonoxka, 3aMiHumu 8 yit

KoMmipuyi:

— onucanHs "MpokaTHi i npecoBaHi BUpobu:" Ha:
" MpokaTtHi abo npecosaxi BUpobu:";

— onucaHHA "TnactuHu i nucTU" Ha: "MnacTuHu i
NUCTU 3 NPOKATHUMKM KpOMKaMn";

— onucaHHsA: "MpokaTtHui npodink” Ha: "INpoxaT-
HWIA Npodpinb 3 NPoKaTHAMKU KpoMKamu®.

‘Tabnuusn 8.1', n'amuii psdok '[QertanizoraHa Ka-
Teropisi] 100 (m=5)', mpems konoHka, 3aMiHumu
8 uit komipyi "MpokaTHi i npecosaHi BUpobu:" Ha:
"MpokaTHi abo npecoBaHi BUpOOGK".

'Tabnuus 8.2', mpems konoxka 'Onuc', 2-u, 3-4,
4-g, 5-a, 11-0 ma 12-0 psidku '[deranizoBaHa
kateropia] 125, 112, 100 i 140', samiHumu 8
KoMipuyi onucaHHA "ABTOMaTU4HE" Ha: "ABTOMa-
TUYHE abo NOBHICTIO MEXaHi3oBaHe".

'Tabnuusn 8.2', vemeepma xonoxka 'Bumorwn', 9-
padok, eudanumu 3 Komipku: "BigcyTHiCcTb gonyc-
TuMux gedexTis 3a EN 1090".

"Tabnuusa 8.3, 2-0 psdok, npaea KosoHKa,
3aMiHumu e Komipui "NoBTOPHO 3BaplTL" Ha:
"3BapooTL".

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 fa-
tigue strength can".

6) Modifications to Clause 8

Paragraph '(4)', 'NOTE: 1', change "adopted for
shear stress ranges" info: "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 pro-
ducts:" 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 ex-
truded products” into: "Rolled or extruded prod-
ucts".

‘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 de-
scription "Automatic" info: "Automatic or fully
mechanized"”.

'Table 8.2', fourth column 'Requirements', 9th
row, delete from the cell: "Free from defects out-
side the tolerances of EN 1090".

'Table 8.3', 2nd row, right-hand column, change
in the cell "rewelded" into: "welded".
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'Ta6nuusa 8.3 (NpoaosxeHHs)', ocmarHit psidoKk,
1-a KornoHka, 3amiHumu mekcm "Ak getans 1 B
tabnuui 8.5" Ha: "40".

'Ta6bnuusa 8.3 (NpooBXeHHs)', ocmaHHiIl psiOoK,
2-a KONIoHKa, eudanumu rno3HaKy niowuHu nnac-
muHu: "t" 3 HacmynHo2o pucyHka:"

'Table 8.3 (continued), last row, 7st column,
change the text "As detail 1 in Table 8.5" into:
"40". ‘
'Table 8.3 (continued), last row, 2nd column, de-
lete the indication of the plate thickness: "t" from
the following figure."

'Ta6nuusn 8.4', 8-, 9-U i 10-0 psdku, 3-9 KO-
IOHKa 8 Uux padkax, eudanumu: "L. AoBXMHA
npueaHaHHs sik B getani 1, 2 abo 3" 3 Hacmyr-
HO20 pucyHka."

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

r,1
90 L 3
abo (or)
r>150 mm (mm)
1 r_1
<>
7 6 L 3
50 £<1
L 6

L: posxuHa npveaHaHHa sk B Aetani 1, 2 abo 3
L: attachment length as in detail 1, 2 or 3

'Ta6bnuusn 8.4', 8-U, 9-Ui i 10-0 padku, 2-a KOJIOHKa
8 yux psidkax (Gus. mpoxu eulye), 3aMiHuUmMUu 8
dpyeiti konoHui "rfL" Ha: "ril".

'Tabnuus 8.5, 11-0 psidok '36™, 3-2 KOJIOHKa,
3amiHumu: "3) PyiHyBaHHs KOpeHst TopueBoro
WBA Y TABPOBKUX 3BapHUX 3'€QHAHHSAX 3 HENOBHUM
nposapoM abo B 3'€HAHHAX 3 KyTOBUMM 3Bap-
HUMK LWIBaMU 3 e(DEKTUBHUM NMOBHUM NPOBAPOM Y
TaBpOBUX 3BAPHUX 3'€AHAHHAX." Ha: "3) PyiHy-
BaHHA KOPEHS TOPLEBOTO LWIBa Y TaBpOBUX 3Bap-
HUX 3'€éQHAHHAX 3 HenosHWUM nposapoM abo B
TaBpOBWX 3'€AHAHHAX BiANOBIAHO A0 pUCyHKa 46
8 EN 1993-1-8:2005."
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'Table 8.4', 8th, Sth and 10th rows, 2nd column in
these rows (see just above), change in the sec-
ond column "riL" into: "rl".

‘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 pene-
tration in Tee-butt joint." into: "3) Root failure in
partial penetration Tee-butt joints or fillet welded
joint and in Tee-butt weld, according to Figure 4.6
in EN 1993-1-8:2005."



'Tabnuus 8.5', 2-a konoHka, 2-G i 3-U padku."
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'Table 8.5', 2nd column, 2nd and 3rd rows:"

DeTtanizosaHa L
\ KoHCTpyKUitHa aetanb
KaTeropis . .
. Constructional detail
Detail category
80 £<50 mm (mm) 8Ci { [Mm] (mm
71 50« <80 BCi (all) t . o >l -
63 80< ¢<100 Bci (all) t
56 100< 2<120 BCi (all) t
80 £>120 <20
56 120< ¢ <200 t>20
¢> 200 20<t<30
45 200< ¢< 300 t>30
£> 300 30<t<50
40 2> 300 t>50
rHy4Ka naHenb
q 1 flexible panel
K AeTanb
B Tabnuui 8.5 /7 -la
s <=_  |=u

ockineku pucyrku e Tabnuui 8.5, sk ekasaro
suwe, nosurHi bymu binbw 4imki, sk ye 3pob-
NIeHO 8 HiMeubKiu eepcil, nocmasumu mi X pu-
CYHKU i3 HiMeybKoi eepcii (Que. Hux4e):"

as the figures in Table 8.5 as shown below should
be made more clear as done in the German ver-
sion, insert the same figures from the German

version (see below)."

80 f<s0 allt t ot Krenz- und T-Stafe: 1) Nach Priifung frei von Diskon-
71| SOKE<80 | alit ' g' %; tinuititen vnd Exzeatrizitaten
63 BO<E<I00 all ) 1) RiB am SchweiSnahtibergang | aufechalh der Toleranzen nsch
56| 100<(<i20 | ailt »i#‘ ' |involl dacchgeschweiblen | EN 1090
56 G120 | 20 Stompfnahten und allen nicht L
50 120<(200 | €20 @ durchgeschweifiten Nithen 2)Mmmko§ngxa§mNem-
0200 | 20<t€30 | e o spanmngzschwingbreiten zu
4 200;3&09000 ©30 emitteln.
30<t550 .
40 5300 550 | S)Esmdz_ﬁmngmxhwu-
verformbares Anschlubblech 3) Rib am SchweiBnahtiber- ;‘“’“"“““”ﬁm"“
. ¢ gang, susgehend von der Kante | Nachwess gegen Rid der
wie _ R des Anschiufibleches, mit Span- | Schweiflnatwurzel mit Span.-
Kerbfall 1l mungskonzentrationen an den | 20800 Bach Kapitel 5 mit Kerb-
| 1= Q : ' B v s
Tabelle ! pe T, UM
85 V Nachweis des Nahtiberganges
@ mit Bestimmung von AG in deg
belasteten Blechen
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