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JACTVY-H b EN 1993-1-9:201X
INIEPEJIMOBA

1 BHECEHO: TOB «YkpaiHCbKU IHCTHTYT CTajeBUX KOHCTPYKIliA imMeH1 B.M. IlluMaHOBCHKOTO»
ITEPEKJIAZL 1 HAVYKOBO-TEXHIYHE PEJIAT'YBAHHA: B. Apriomenko, A.I'pom K.T.H.,
(kepiBHUK  po3poOku), O.Kopayn, SI. JleBuenko, I'.Jlenga, SI.JIumap, K. IlaBjioBa,
O. llImMaHOBCHLKMH, JI.T.H.

2 HAJJAHO YMHHOCTT: : naka3 MiHicTepcTBa perioHaIbHOTO PO3BHUTKY, OYIIBHHUIITBA Ta KUTIOBO-
KOMYHaJILHOT'O TOCIIOZIapCTBa Y KpaiHH BiJ| « » 20 Ne

3 Hamionanehwmii cranaapt Bianosigae EN 1993-1-9 Design of steel structures — Part 1-9: Fatigue
(TIpoexTyBaHHs CTaaeBUX KOHCTPYKIii - Hactuna 1-9: Butpuamicts)

Crynisb BignoBigHocti — inentuynuit (IDT)
[Tepeknaz 3 aHTIIICHKOI (en)

4 YBEJAEHO BIIEPIIIE

IIpaBo Bi1acHOCTI Ha el JOKYMEHT HAJIESKMTD JIep:KaBi.
Ieit noxyMeHT He MO3Kke OyTH MOBHICTIO YH YACTKOBO BiATBOPEeHMI, THPA’KOBAHMIT
i posnoBcrogxkeHnii sk odiniiine BUIaHHSA 0e3 103B0JIY
MiHicTepcTBa perioHaJIbHOI0 PO3BHUTKY, OyIIBHHITBA Ta ’KUTJI0BO-KOMYHAJIBHOI0 FOCNOAAPCTBa YKpaiHu

Minperion Ykpainu, 201X
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HAIIOHAJILHUAM BCTYII

HepxaBuuii cranmapt Ykpainu JCTY-H b EN 1993-1-9:20XX "IIpoekTyBaHHS CTaJeBUX
KoHCTpyKIid. Yactuna 1-90 BurpuBamicts" ineHTHYHUN  €BpPOMEHCHKOMY  CTaHIAPTY
EN 1993-1-9:2005 "Eurocode 3: Design of steel structures — Part 1-9: Fatigue" (€spokon 3:
[IpoekTyBaHHs cTajIeBUX KOHCTPYKIii - YacTuHa 1-9: Broma).

EN 1993-1-9:2005 migrorosneno Texniunum komiterom CEN/TC 250, cekperapiarom
skoro kepye BSI.

J1o HaIiOHAILHOTO CTaHJAPTY JOJTYUYEHO aHTJIOMOBHHM TEKCT.

Ha Teputopii VkpaiHm K HaIllOHAIBHUK  CTaHAApT Ji€ JiBa  KOJOHKAa  TEKCTYy
JOCTY-H b EN 1993-1-9:2005 "Eurocode 3: Design of steel structures — Part 1-9: Fatigue"
(E€spokon 3: IlpoekTyBaHHS cTaleBUX KOHCTpyKIii - Yactuna 1-9: BuTpuBamicTs), BHKIaJeHA
YKPaiHCbKOK MOBOIO.

Bigmosinno nmo JBH A.1.1-1-2009 «Cucrema cranaapTu3aiii Ta HOpPMYyBaHHS B
OyniBHMLTBI. OCHOBHI TOJOKEHHS» LEH CTaHAAapT BiIHOCUTHCS 10 KoMmiuiekcy B.1.2 «Cucrema
HaA1IHOCTI Ta Oe3neku B Oy 1IBHUIITBI.

CraHgapT MICTUTh BUMOTH, K1 BiAIIOBIIal0OTh YAHHOMY 3aKOHOJIABCTBY.

HaykxoBo-TexHiuHa oprasizailisi, BiANOBiJajdbHa 3a Il craHgapt, — ToBapHCTBO 3
OOMEKEHOI0 BIAMOBITANBHICTIO «YKPAlHCBKUI 1HCTHTYT CTaleBUX KOHCTPYKHid im. B.M.
[[IuMaHOBCHKOTO.

Jlo cTanmapTy BHECEHO TaKi pelaKIliitHi 3MiHU:

- CJIOBa «1IeW MDKHAPOJAHUI CTaHAAPT» 3aMIHEHO Ha «IIe¥ cTaHAapT»;

- CTPYKTYpHI efeMeHTH ctanaapty: «OO0kmaaunaky», «llepeamoBy», «HamioHansHuiA BCTYI,
«BuszHaueHHs moHATH» Ta «bibmiorpadiuni maHi» 0QOPMIIGHO B3TiTHO 3 BHUMOTaMH
HalllOHAJIBHOT CTaHAapTU3aIlil YKpaiHu;

- 3 «llepeamoBu no 1993-1-9» y 1eil «HaIiOHAIBHUN BCTYI» B3SATE Te, MO0 Oe3MmocepeHbo
CTOCYETHCS LIbOTO CTAHIAPTY;

- HAI[IOHAJIbHUH T0BIIKOBUH 10AaTOK HABEJECHO SIK HACTAHOBY JIJISl KOPUCTYBAUiB.

[Tepenik nanionanbHux cranaaprtiB Yipainu (ACTY), inentrnunux MC, mocunaHHs Ha fKi €
B 1993-1-9:2005.

Komii MC, HenpuiHATUX SK HalllOHANbHI CTaHAApPTH, Ha ski € mocunaHHs B EN 1993-1-
9:2005, moxxna orpumati B ['onoBHOMY poHai HopmaTtuBHUX qokyMeHTiB 11 « YkpHIHL».
Opranizaiisi, BiAMOBiJaNbHA 32 €M AOKYMEHT, — TOBapuUCTBO 3 OOMEKEHOIO BiJIMOBIAANBHICTIO
«YKpaiHChKHI IHCTUTYT CTaJIeBUX KOHCTPYKUiH iM. B.M. [llumManoBChKOTO»

Texniuna mompaBka EN 1993-1-9:2005/AC:2009 no EN 1993-1-9:2005 monmana B KiHIIi
JCTY-H b EN 1993-1-9:20XX.
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JUTSE BUPOOiB

Hamionansuuii Jlogarok mo EN 1993-1-9

1 3arajbHi MoOJI0KEeHHS

11 I'anmy3p 3acTocyBaHHS

1.2 HopmatusHi nocuinanHs

1.3 TepMiHU 1 BU3HAYCHHS

1.3.1 3aranbHi MOJIOKEHHS

1.3.2 TlapameTpu BTOMHOTO HAaBaHTaKEHHS
1.3.3 Broma

14 [Toznauenus

2 OcHOBHI BUMOTH i MeTOIHU

3 Metoau omiHkH

4 Hanpy:keHns Bix BTOMHHX
HABaHTaKEHb

5 BusnauenHst Hanpy:keHb

6 BusnaveHHsI Jiania3oHy HANPYKEHHSA
6.1 3arajbHi MOJIOKEHHS

6.2 Po3paxyHkoBe 3HaYCHHSI HOMIHAJILHOTO
Jiarma3oHy HaMpyKECHHS [TUKITY

6.3 Po3paxyHkoBe 3HaYCHHS 3MIHHOTO
HOMIHAJILHOTO JIiaria30Hy HANPYKCHHS [TUKITY
6.4 PospaxyHkoBi 3HaUEHHS JTianla30Hy

HaTPYXCHHS UKy JJIs 3BAPHUX 3'€THAHD
po(diIiB 3 TOPOKHUHAMH

6.5 PospaxyHkoBe 3HaUEHHS Jlialla30HY
HaIpy>KeHHS JJIs1 JIOKAJHHOTO HANpy>KEHHS
7 Me:xa BTOMH

7.1 3aranbHi MOJI0KEHHS

7.2 3MiHa MeX1 BTOMHU

7.2.1 Enementu Oe3 3BaproBaHHs abo 3i
3BApHUMHU 3'€IHAHHSIMH 3 TOBHICTIO 3HITUM
BHYTPILIHIM 3aJIMIIKOBUM HaInpy>KEHHSIM

7.2.2 BmumB po3MipiB

8 Po3paxyHox BTOMH

Jonatoxk A (00oB’si3koBHii) BuzHaueHHs
napameTpiB BTOMHOI'O HaBaHTaXEHHS 1 GpopMu
KOHTPOJTIO

A.1 BuzHaueHHS NPOIIECiB HABAHTAKESHHS

A.2 Icropist HABaHTaKEHHS B €JIEMEHT1

A.3 IlizpaxyHOK LMKIiB

A.4 CnexTp niana3oHy Hanpy>XKeHHS UKy

A.5 Yucno nuKIniB 10 pyHHYBaHHS

A.6 ®opMHu KOHTPOIIO

Jonarok B (0608 's13k0BHii) Burpupaiicts 3
BUKOPUCTAHHSIM METOY JIOKaJIbHOTO
HanpyXeHHS

Bioaiorpadis

Texniuna nompaBka

v

3MICT

FOREWORD

Background of the Eurocode programme
Status and field of application of Eurocodes
National Standards implementing Eurocodes

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

National Annex for EN 1993-1-9

1 General

11 Scope

1.2 Normative references

1.3 Terms and definitions

1.3.1 General

1.3.2 Fatigue loading parameters

1.3.3 Fatigue strength

1.4 Symbols

2 Basic requirements and methods
3 Assessment methods

4 Stresses from fatigue actions

5 Calculation of stresses

6 Calculation of stress ranges

6.1 General

6.2 Design value of nominal stress range

6.3 Design value of modified nominal

stress range

6.4 Design value of stress range for welded

joints of hollow sections

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

7 Fatigue strength

7.1 General

7.2 Fatigue strength modifications
7.2.1
details in compression

7.2.2 Size effect
8 Fatigue verification

Annex A [normative] Determination of fatigue

load parameters and verification formats

A.1 Determination of loading events
A.2 Stress history at detail

A.3 Cycle counting

A.4 Stress range spectrum

A.5 Cycles to failure

A.6 Verification formats

Annex B [normative] Fatigue resistance using

the geometric (hot spot) stress method

Bibliography
Technical amendment

Non-welded or stress-relieved welded

N0

SN

16
16
18
18

19

19

20
20
20
24

24
24
25

63
63
63
63
63
64
65

67
70
71



BCTYII
et €Bpomneiicekuit  Crangapt EN 1993,
€Bpokon  3:  IlpoekTyBaHHS ~ CTaJeBUX
KOHCTPYKIIIH,  MATOTOBJICHHH  TeXHIYHHM
KOMITETOM CEN/TC250 "byniBenbHi
€Bpokoau", cekpeTapiat sikoro miarpumye BSI.
CEN/TC250 BIJIIIOBIAJIBHUN 3a BCI

KonctpyktuBHi €Bpokoau.

[Hpomy €BpomneiicbkkoMy cTaHmapty Oyzae
HA/IaHUH CTaTyC HAIIOHAIBHOTO 3 ITyOJIKaIli€r0
IIGHTUYHOTO TEKCTy, abo CXBaJeHHSM, 0
mucronmaga 2005 poky, 1 anbTepHATUBHI
HalllOHAJbHI ~ CTaHAAPTH  TOBUHHI  OyTH
BimMiHeH1 10 6epesns 2010 poky.

Lei €Bpokon 3amintoe ENV 1993-1-9.

VY BIAMOBITHOCTI 3 BHYTPIIIHIMU MOCTaHOBAMHU
CEN/CENELEC mamionaneui opranud  3i
CTaHJIapTH3aIlil HACTYIMHUX KpaiH 3000B’s3aHi
NpUMHATH el €BpONeiChKUl  CTaHJaApT:
ABctpis, benbris, Bemuka bpuranis, I'peris,
Hanis, Ipnangis, Icmanmis, Icnanis, Itamis,
JIrokcemOypr, Marnsbra, Hinepnanmu,
Himeuuuna, Hopgeris, [Topryramis, ®inmsHmais,
@panmist, Yecpka Pecmybmika, IlIBeimapis,
IIBeris.

JACTY-H b EN 1993-1-9:201X

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 Standards shall be
withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-1-9.

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

€BPOKO/I 3: TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIII
YACTHUHA 1-9: BUTPUBAJIICTD

EBPOKO/I 3: TIPOEKTUPOBAHME CTAJIbHBIX KOHCTPYKIIWIM
YACTbD 1-9: BBIHOCJIMBOCTD

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

OcHoBH
nporpamu €BpoxkoaiB

Y 1975 poui Kowmicis  €Bpormnelchkoi
CrhipbHOTH BHpIIINIIA PO3TOYATH IPOTpaMy Aii
y ramy3i OydiBHHMIITBA Ha MiACTaBi CTarTi 95
HoroBopy. Metoro mporpamu OyJio yCYHEHHS
TeXHIYHUX TIEPEIIKOA IS  TOPriBIl  Ta
Y3TOJKCHHS TEXHIYHUX YMOB.

VY pamkax mi€ei nporpamu aiii Kowmicis B3sia Ha
cebe  iHINIAaTHUBY  BCTAHOBUTH  CHCTEMY
Y3TOKEHUX  TEXHIYHMX  TpaBWI  JJIs
IPOEKTYBaHHS OyniBedb 1 cHoopyd, fAKi Ha
nepuii cTaaii Majau CIyryBaTH ajlbTEPHATUBOIO
YUHHUM HalllOHAJIbHUM IpaBUIaM
Jiep>KaBuICHIB, a 3pEIITO0 MaJi 3aMIHUTH iX.

VYnoponorx m’sTHaguaTH pokiB Kowmicia 3a
noromororo PobGodoro komitery, A0 CKIamgy
SIKOTO BXOJIMJIM NPEACTaBHUKHU Jep>KaB-dJIEHIB,
BeJla PO3pOoOKYy mporpamu €BPOKOAIB, sSKa
npu3Bena A0 MmyOmikamii KOMIUIEKTY MepLIoro
MOKOJIIHHS €Bponeichbkux KofiB y 80-X pokax.

VY 1989 poui Kowmicis ta nepxasu-wienn EU
(Espormeiicekoi  CroinbHotH) Ta  EFTA
(Epomneiicpkoi acomiamii BUIBHOI TOPTiBii) Ha
OCHOBI yrozm1 mixk Kowmicieo T1a CEN
(€Bporeic kUM KOMITETOM 13 CTaHAAapTH3allii)
BUPIIININ nepeaaTu M1JTOTOBKY Ta
ny6uikanito €BpokoaiB CEN 3a momomororo
cepii ManpgartiB, mo Hamamo 6 €Bpokomam y
Mail0yTHbOMY cTaTycy

YuHHUM Bijg

Background
of the Eurocode programme

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

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

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

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

Vroma wmix Kowmicicto  €sponelicbkux ~ ChimbHOT i
€pporeiicbkkum  komitetom cranmaptuzanii  (CEN) momo
po6otu Hax €BpoKogaMH IS IPOSKTYBaHHs Oy/IiBeNb 1 CIIOpPYA
(CONSTRUCT 89/019).

1Agreement between the Commission of the European
Communities and the European Committee for Standardisation
(CEN) concerning the work on EUROCODES for the design of
building and civil engineering works (BC/CEN/03/89).
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€pomnericekoro Crangapty (EN). Lle mos’s3ye
€Bpokonu 3 monoxeHHsmu JupexktuB Pamm i
pileHb Komicii  1momo €BpOMEHChKUX
CTaH/IapTiB (TobTO JupexkTuBu Pann
89/106/EEC miomo OyaiBelnbHHX BHPOOIB —
CPD - Tta [lupextuB Pamm 93/37/EEC,
92/50/EEC Ta 89/440/EEC BiTHOCHO
CYCHUIBHUX POOIT Ta MOCIYT i €KBIBaJICHTHUX
mupektuB  EFTA, 3amoyarkoBaHux, 1100
JOTIOMOT'TH 3aCHYBaHHIO BHYTPIIITHHOT'O

PHUHKY).
CrpykTypHa mnporpama E€BpOKOAIB BKIIIOYAE

CTaHJIAPTH, SKi B OCHOBHOMY CKJIQJAlOThCS 3
JIEKIJIBKOX YaCTHUH:

EN 1990 €Bpokoa: OcHOBM HpPOEKTYBAHHS
KOHCTPYKIIIN

EN 1991 €Bpokon 1:
KOHCTPYKIIi{

EN 1992 €poxon 2: IIpoextyBaHHsI O€TOHHUX
KOHCTPYKIIIN

HapanTtaxeHHs Ha

EN 1993 €Bpokox 3: IIpoekTyBaHHS cTaleBUX
KOHCTPYKLIH

EN 1994 €ppokon  4: IIpoexTyBaHHs
cTane0eTOHHUX KOHCTPYKITi
EN 1995 €BpOKOJT 5: [IpoektyBanHs

JIepeB THUX KOHCTPYKIIIH

EN 1996 €Bpoxon 6: [IpoekTyBaHHS KaM’STHUX
KOHCTPYKIIH

EN 1997 €Bpokoa 7: I'eotexHiuHe
MIPOEKTYBaHHS

EN 1998  €Bpoxon  8:  IlpoekryBaHHS
KOHCTPYKIIN IpU CeCMIYHOMY HaBaHTaXEHHI
EN 1999  €Bpoxon  9:  IlpoexryBaHHS
QITIOMIHIEBUX KOHCTPYKLIIN

Crannmaptu €BpOKOIiB BU3HAIOTH
BIJMIOBIJAJIBHICTh ~ PETYISATOPHUX  OpraHiB

Jiep’KaB-4JeHIB Ta 3aXMIAIOTh IX MpaBO Ha
NpU3HAYEHHS BENUYMH, SKI TOB’S3aHl 3

peryIroBaHHIM UTaHb Oe3mekn Ha
HaI[lOHAIBHOMY  pIiBHI  Tam, Jie¢  BOHH
BIJIPI3HSAIOTHCSL.

Craryc Ta rajqy3b 3aCTOCyBaHHSA
€Bpokoais

Hepxapu-unenn EU ta EFTA Bu3HawTth, 110
€BpOKOJIM MiIOTh K €TAJOHHI JTOKYMEHTH IS
TaKUX ITICH:

— SIK 3aci0 J0Be/IeHHS BIANOBIAHOCTI Oy/iBenb i
CIOpyZl OCHOBHMM BHMoram JlupexktuBu Panu

2

Eurocodes with the provisions of all the
Council's Directives and/or Commission's
Decisions dealing with European standards
(e.g. the Council Directive 89/106/EEC on
construction products - CPD - and Council
Directives  93/37/EEC, 92/50/EEC  and
89/440/EEC on public works and services and
equivalent EFTA Directives initiated in pursuit
of setting up the internal market).

The Structural Eurocode programme comprises
the following standards generally consisting of
a number of Parts:

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

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

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

Status and field of application
of Eurocodes

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

— as a means to prove compliance of building
and civil engineering works with the essential



89/106/EEC, 30kpeMa ocHOBHiii BuM03i N°1 —
MexaHiyHa CTIMKICTh Ta CTaOLIBHICTH 1
ocHOBHIM BUM031 Ne 2 — [ToskexxHa Oe3neka;

— sSIK OCHOBA /ISl YKJIaJIaHHS KOHTPAKTIB JIJIst
OymiBeNb 1 CHOpPYH Ta IMOB’SI3aHUX 3 HUMHU
IH)KEHEPHUX MTOCIYT;

— SK OCHOBa /IS CKIQJaHHS Y3TOJDKECHUX
TeXHIYHUX crnenudikamii s OymiBenbHUX
BupoOiB (ENs ta ETAS)

€BpOKOJIM, OCKUIBKM BOHH 0€3M0CEepPEIHbO
BIJTHOCSTBCSI 10 OyIiBENLHUX CIOPYHA, MAlOTh
IPAMHUIL 3B’S30K 3 TIIYMAYHUMH JJOKYMEHTAMH?
po3airy 12 CPD, He3Bakarouu Ta Te, 10 BOHH
MalTh Pi3HY HPHUPOJY 3 TapMOHI30BaHHUMH
cTaHmapTaMu Ha BupoOm®. TakuM YHHOM,
TEXHIYHI  aCIeKTH, SKI  BUINIMBAIOTH 3
€BpokoJiB Ay OyaiBenb 1 Cropy/, MOBUHHI B
MOBHINM Mipi OyTH pO3TIIHYTUMHU TeXHIYHUMHU
koMmiTetamu CEN Ta/um pobGouumu rpynamu
EOTA, ski po3poOisifoTh CTaHAApTH Ha
OyzaiBenbHI BUPOOHM, 3 TMO3ULINA JTOCSITHEHHS
MOBHOT CyMICHOCTI TEXHIYHHMX cCIerudikarii 3
€BpoKOgaMU.

Crangapti  €BpOKOIIB HAMAIOTh  3arajibHi
MpaBWiia TPOEKTYBAaHHSI JJIi MPAKTHYHOTO
BUKOPUCTaHHS BCIX KOHCTPYKIIH Ta iX
KOMIIOHEHTIB, SIK TpaJuLiiHOTO, TaK 1
IHHOBAIITHOTO XapakTepy. YHIKanbHI (opMu
KOHCTPYKIIi ab0 yMOBH TMPOEKTYBaHHS He
OXOIUTIOOTBCS, 1 B TAaKUX  BHIAJKax
MPOEKTYBATbHUKY  MOTPIOEH  J1OJAaTKOBHMA
€KCIIEPTHUM pO3TJIA/IL.
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requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne 1 — Me-
chanical resistance and stability — and Essential
Requirement N°2 — Safety in case of fire;

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

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

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

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

2Bignosizgo g0 Cr. 3.3 CPD, Ocuosui umoru (ER)
OTPUMAIOTh KOHKpETHY (opMy y TiayMauHuMX NOKYMEHTax s
CTBOpEHHS HEOOXiTHUX 3B’s13KiB Mk OCHOBHUMH BHMOTaMH Ta
MaHIaTaM1 Ha ENs i ETAGS/ETAs.

SBigmosizao mo Ct. 12 CPD, TIyMa4yHi JOKYMEHTH MAalOTh:

a) HaJlaTH KOHKpPETHY (HOpMY OCHOBHHM BHMOTAM, Y3TOJMBILH
TEPMIHOJIOTIIO 1 TEXHIYHI 3acajiy, 1 BKa3aTu KiIacu abo piBHI s
KOXHOT BHMOTH, e e HEOOXI1IHO;

0) BKa3aTH METOIU BCTAHOBJICHHS CITiBBITHOIICHHS MK IIIMHU
Ki1acamMu ab0 piBHSMHU BUMOT 3 TEXHIYHUMU BUMOTaMH, Hall-
PHKJIaJ, METON PO3PaxyHKY i MepeBipKH, TEXHIUHI MpaBuia
MIPOEKTYBAHHS, 1 T. iH.;

B) CIYTYBATH SIK PEKOMEHIALIIT Tl BCTAHOBJICHHSI y3TOJUKEHHX
CTaHaPTiB i HACTAHOB 11 €BPONEHCHKOTO TEXHIYHOTO
YXBaJICHHS.

€Bpokoan (GaKTHIHO BiAIrparoTh MoAiOHY poib y chepi ER 11
gactuHi ER 2.

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

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

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

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

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

The Eurocodes, de facto, play a similar role in the field of the
ER 1 and a part of ER 2.
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HauionanabHi cranaaptu, mo
BIPOBAKYIOTH EBpoKoau

HarionanbHi craHaapTd, IO BIPOBAIKYIOTH
€BpOKO/IM, 3aBXKIU BKIIIOYAIOTH MOBHHUMA TEKCT
€BpoKoly (BKJIFOYAIOYU BC1 JIOAATKH), BUIAHUH
CEN, SAKOMY MOXYTh nepeayBaTu
Hamionansuuit TUTYJIbHUN JIACT Ta
HamionaneHa mnepenMoBa, a Tak0oX MOXKYTh
cyrnpoBopKyBatucst Harionansaum Jlogatkom.

HamionaneHmii  [lomatok  MoOXKe  BKIIFOYATH
iHpoOpMaIliI0 IIOMO0 THUX TapaMeTpiB, SKi
3IMIIMINCSA  BIAKPUTUMU B €BpOKOAaxX IS
HAIlIOHAJIBHOTO BHOOPY, BIJOMi K HalliOHAIHHO
BU3HAUEHI IapaMeTpu JUIsl BUKOPHCTaHHS IPH
MPOEKTYBaHHI Oy/iBeNb Ta iHKEHEPHUX CIIOPY/I,
10 OyayTh MOOy0BaHi y 3allikaBIeHI KpaiHi, a
came:

— 3HaueHHs i/abo0 kiacu ae B €Bpokomi
JIAIOTHCS ATbTEPHATHBH;

— 3HAYCHHS, K1 CJIiJ] BAKOPUCTOBYBATH, KOJIH
B €BpPOKO/II HAJTAETHCS TITHKU TO3HAYCHHS;
—crneuubiyni  gadi  kpainm  (reorpadiumni,
KJIIMaTU4Hi, TOIIO), HAPUKJIAJl, KapTa CHITY;
— TMpoleaypa, sSKa BHUKOPHCTOBYETHCS, KOJIU

aNbTEPHATUBHI  IpoLeIypu OOYMOBIIEHI B
€Bpokoi;

B HpOMY MOXYTH OyTH

- BU3HAYCHHS OO0
iH(pOpMaLIHUX JT0/IaTKIB;

3aCTOCYBaHHS

— TIOCHJIaHHSI Ha JI0JIaTKOBY 1H(oOpMaIiio, sKa
HE CyNepeyduTb HOPMATUBHUM BHUMOTram 1
JloTIoMarae npy KOpUCTyBaHHI €BpOKOIaMHU.

3B’A3KH MIK €Bpoxonamu Ta
rapMOHI30BAHMMH TEXHIYHUMH crnenu@ika-
uismu (ENs ta ETAS) 1y Bupo0iB

HeoOxigna Y3TO/IKEHICTh MiX
rapMOHI30BaHUMHU TeXHIYHUMU
cneuu@ikanisMu Juisi OyAiBeqTbHUX BUPOOIB Ta
TEXHIYHUMHU TMpaBWwiIaMud Juiss  OyxiBenb 1
cropyn*.

National Standards
implementing Eurocodes

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

The National Annex may only contain
information on those parameters which are left
open in the Eurocode for national choice,
known as Nationally Determined Parameters, to
be used for the design of buildings and civil
engineering works to be constructed in the
country concerned, 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
complementary 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
harmonised  technical  specifications  for
construction products and the technical rules for
works*.

4Ilue. Cr. 3.3 1 C1.12 CPD, a takox 4.2, 4.3.1, 43.2 Ta
521D 1.

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



Kpim Toro, moBHa iHdopmaris,  sKa
cynpoBopkye MapkyBanHs CE OymiBenbHHX
BUpPOOIB 1 Mae€ BiAHOMICHHS 10 E€BPOKO/IIB,
IIOBUHHA YITKO 3a3HAyYaTH, $KI HaIIOHAJIBHO
BH3HAYCHI TapameTpu Oyaud NTPUHHATI 10

yBaru.

Hauionanbnuii lonarok
a0 EN 1993-1-9

Lle¥i craHgapT Ha/la€ abTEPHATUBHI MPOIICAYPH,
3HAUeHHS 1 pEeKOMeHpalii g KiaciB 13
MPUMITKaMH, SIKI MOKYTh BKa3yBaTH MICIIE, 1€
HEOOXiTHO 3pOOMTH HAIIOHATBHUK  BHOIp.
HarionanbHui cTaHAapT, SKHI BIPOBADKYE
EN 1993-1-9, mnoBuHEH MaTd HaiOHAILHHN
JOJIaTOK, KM BKJIIOYaB OW yCi HaI[lOHAJIBHO
BH3HAYCHI TapaMeTpH TMpH MPOCKTYBaHHI
CTaJICBUX KOHCTPYKIIiH, 10 Oy1yTh OOy 10BaH1
y BiIMOBiHIN KpaiHi.

HarmionansHuM BUOOPOM JJ03BOJICHO YBIWTH 10
EN 1993-1-9 3a nonomoroto:

- 1.1(2)

- 202

- 2(4)

- 302

- 3(7)

- 5(2)

- 6.1(2)

- 6.2(2)

- 7.103)

- 7.1(5)

- 8(4)
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Furthermore, all the information accompanying
the CE Marking of the construction products
which refer to Eurocodes should clearly
mention  which  Nationally  Determined
Parameters have been taken into account.

National Annex
for EN 1993-1-9

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

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

- 112
- 202
- 2(4)
- 302
- 3(7)
- 5(2)
- 6.1(1)
- 6.2(2)
- 71(3)
~ 7.1(5)
- 8(4)
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1 3AT AJIBHI NOJIOKEHHS
1.1 Taxy3b 3acTOCyBaHHA

(¢D)] EN 1993-1-9 npuBoauth mMeroaum IS
OLIIHKHU BUTPUBAJIOCTI €JIEMEHTIB
KOHCTPYKIIN, 3'€qHaHh 1 BY3diB, IO
I1J/TAf0ThCS BIUTMBY BTOMHUX HABAHTAXKCHb.

(2) Wi  meromm  TIPYHTYIOTbCS  Ha
BUIPOOYBaH-HIX BUTPHUBAJIICTh
BEJIMKOPO3MIPHHUX 3pa3KiB, 3 ypaxyBaHHIM
BIUIMBIB KOHCTPYKTHUBHHMX 1 CTPYKTYPHHX
nedeKTiB, TOB'A3aHUX 3 BUPOOHUITBOM i
BUTOTOBJICHHAM KOHCTPYKIH  (HaNpHKIas,
BIUIMB JIOMYCKIB 1 3aJIMIIKOBOTO HANpPYXCHHS
IpY 3BapIOBaHHI).

Mpumirka 1. JTus. EN 1090 B yactusi gonyckis. Bubip
CTaH/IapTiB Ha BUTOTOBJICHHS MOXe OyTH NPUBEJICHUI B

HaunionaneHomy JlomaTky [0 MOMEHTY myOJikamii
EN 1090.

Ipumirka 2. Hanionansuuii Jlonatok Moxxe HaJaBaTH
JIOJIATKOBY 1H(OPMAIIF0 MPO BHUMOTH 10 KOHTPOJIO
BUT'OTOBJICHHS.

(3) IlpaBumia 3aCTOCOBYIOTHCS 110
KOHCTPYKIII/, BUTOTOBJICHHSI SIKUX BiJIIIOBIIa€
EN 1090.

Mpumirka. VY BIiANOBIAHUX BHIAAKAX JIOJATKOBI
BUMOTH BKa3aHi B TAOJIMIIAX KATErOPiid €JIEMEHTIB.

4) MeToau OIIHKY, TPHBEICHI B JaHIH
YaCTHHI, CTOCYIOTbCS BCIX MapoK OyAiBeTbHUX
CTajieil 1 Help)KaBIFOUMX CTaJICH, 32 BUHITKOM
coemiaJbHUX  BIAMIYEHHX B TaOJHIIIX
Kareropii  enemeHtiB. JlaHa  yacTuHa
BITHOCUTBCS TINBKM [0 MaTepiamiB, sKi
BIJIIIOBITAIOTH BHMOTaM MIITHOCTI 3a

EN 1993-1-10.

(5) Jlama vacTMHa HE OXOILTIOE METOIU
OI[IHKM BUTPHUBAJIOCTi, BIJIMIHHI BiJl METOJIB
pO3paxyHKIB 1O KPUBUM  BUTPHBAIOCTI
Aogx-N, Taki sK MeTol  BU3HAYEHHS

KOHIIEHTpallli HampyXeHb B Hajapizi abo
METOHM MEXaHIKN PYHHYBaHHS.

(6) Jlana yacTMHa HE OXOILUTIOE METOH,
SIK1 MpU3HAYEH1 I MHI1IBUIEHHS
BUTPUBAJIOCTI  IIIIXOM  OOpOOKM  micis
BUTOTOBJICHHS, BIAMIHHOI  BiJ  3HATTA
3QITUIIIKOBUX HATIPY)KEHb.

(7)  ButpuBamicTh, IO pO3MNIAAAETHCS B
JMaHI YacTHHI, CTOCYETHCS KOHCTPYKIIH MI0
IpalolTh 32 HOPMaJIbHUX aTMOC(hEepHHUX

1 GENERAL
1.1  Scope

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

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

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

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

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

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

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

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

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

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

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



YMOB, MalOTh JIOCTATHIA 3aXUCT BiJ KOPO3ii 1
peryisipHe obciyropyBanHs. Edext mopchkoi
KOpo3ii He po3mIsaaeTbes. MiKpOCTPYKTYpHIi
MOMIKO/DKCHHST B BHCOKOI TeMIEparypu

(>150°C) He po3rismaThCs.
1.2 HopmaTuBHIi NOCHJIAHHS

Lle#i cTangapT MICTUTh J1aTOBaHI 1 HEJATOBaHI
MOCHJIAHHS, TIOJIOKEHHS 3 1HIIMX IMyOJiKaIlii.
I[i HOpMATHBHI TIIOCWJIAHHS IIMTYIOTBCA Y
BIIMOBIIHUX MICIAX Yy TEKCTI, MyOmiKarii
nepepaxoBaHi  Hwkue. Jusg  maToBaHHMX
NOCWJIaHb HACTYIIHI MOMPAaBKH a00 Meperisan
OyIlb-KUX 3 IIUX MyOTiKaIii JIMCHI I IIbOTO
CTaHJApPTy TIIbKH TNPU BHECEHHI JO HHOTO
3MiH abo meperssimy. [is  HemaToBaHUX
MOCHJIaHb 3aCTOCOBYETHCSI OCTAHHE BHJIAHHS
myOmikanii (BKTrOUarOUH MTOTIPABKH ).
HacrtymHi 3aranmpHi CcTaHgapTH 3rajaHi B
[bOMY CTaHJaPTi.

EN 1090 Burorosnenus
KOHCTpYKUiN. TexHidyH1 BUMOTH

CTaJICBUX

EN 1990 OcHoBH poeKTYBaHHS KOHCTPYKIIIH
EN 1991 HaBanTaxeHHsI Ha KOHCTPYKIIIi

EN 1993
KOHCTPYKIIH

IIpoekTyBanHs CTAJIEBUX

EN 1994-2 TIpoekTyBaHHs cTane3anizobero-
HUX KOHCTpyKLIH. YacTuHa 2. MocTH.

1.3 Tepminu i BUBHAYEHHS

v €BponencbKkoMy Cranpapri
BUKOPUCTOBYIOTBCS ~HACTYNHI TEPMiHU 1
BU3HAYEHHS.

1.3.1  3acanvmui nonoscennsn
1.3.1.1 smoma

[Tporiec BUHUKHEHHS 1 MOIIMPEHHSI TPILLUHU B
€JIEMEHTaxX KOHCTPYKIIi B pe3ysbTaTi BIUIUBY
3MIHHOT'O Hamlpy>KEeHHS.

1.3.1.2 HominanvHe HaANpyHCeHHs.

Hampy>xeHHs1 B TO9aTKOBOMY Marepiaii abo y
3BapHOMY  IIBi, 1[0  NPUMHKAE  JIO
MOTEHLIHHOTO MICLS pO3TallyBaHHS TPIIIMHU,
pPO3paxoBYeTbCS 32 KJIACHYHOIO  TEOPI€r0
BUKIIIOYAIOYM BCl  €(eKTH  KOHUEHTparii
Hanpy>KeHb.

Ipumirka. HominansHe HanmpyXeHHS, SIK 3a3HAYEHO B
il yacTWHi, MOXXe OyTH HOPMAaIbHUM HANPYKECHHSM,

JACTY-H b EN 1993-1-9:201X

corrosion protection and regular maintenance.
The effect of seawater corrosion is not
covered. Microstructural damage from high

temperature (>150°C) is not covered.

1.2  Normative references

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

EN 1090 Execution of steel structures —
Technical requirements

EN 1990 Basis of structural design

EN 1991 Actions on structures

EN 1993

Design of  Steel  Structures

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

1.3 Terms and definitions

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

1.3.1 General
1.3.1.1 fatigue

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

1312

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

nominal stress

NOTE: The nominal stress as specified in this part can
be a direct stress, a shear stress, a principal stress or an
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JOTHYHMM HANpYXXEHHSIM, TOJOBHUM HaNpy>KCHHSIM
a00 eKBiBaJICHTHUM HaIpy>KEHHSM.

1.3.1.3 3minHe HOMIHAbHE HANPYIICEHHS

HoMiHanbHe HamnpyXeHHS MHOXHUTBCS Ha
BIITOBIAHAI KOeQIIi€HT KOHIICHTpaIlii
HanpyXeHHss K, s BpaxyBaHHsS 3MiHHU

T€OMETPUYHUX po3MipiB MOTIEPEYHOT O
nepepisy, sSKki He Oynu B3ATI A0 yBaru IpH

kinacudikarii KOHKPETHOT'O €JIEMEHTY
KOHCTPYKIIi.
1.3.1.4  rokanvhe nanpyscenms

MakcumanbHe TOJIOBHE  HAalpy)KCHHS B
MIOYaTKOBOMY MaTepialli, Miro4e Ha MexI
3BapHOTO 1IBAa, 3 YypaxyBaHHiIM e(eKTiB
KOHIICHTpallii, TOB’sI3aHUX 13 3arajbHOIO
TeOMETPIEI0 KOHKPETHOTO CJIIEMEHTY
KOHCTPYKIIIi.

Mpumirka. JlokameHi epeKTH KOHIEHTpamii HaIpy-
JKeHb BHKIIMKaHI, Hampukian, ¢opmoro mpodimro

3BapHOro 1IuBa (sIKi BXXKE BKIIOUEHI B KaTeropiro
enemeHTiB B Jlonatky B) BpaxoByBaTu He moTpiOHO.

1.3.1.5 3anuwrose nanpyicenns

3anuiKoBe Hanpy>KeHHs HOCTIHHOTO
HANpY>KEHOT0 CTaHy B KOHCTPYKIIi, sKe
3HaXOAUThCS B CTaTUYHINA pIiBHOBa3l 1 He
3aJIeKUTh H1 BiJl IKOTO 30BHIIIHBOTO BILTUBY.
3anuIIKOBE HANpyXXEHHS MOXKE€ BHUHHUKATH
yepe3 HampyXeHHS MPOKAaTKH, pi3aHHA,
3BapIOBaHHS 1 ycaJKH 3BapHUX ILBIB a00 MpH
301p1Il Yepe3 HETOUHE BUTOTOBJICHHS JI€TaleH,
1110 BUKJIMKAIOTh 3TMH YaCTUHU KOHCTPYKIIIi.

1.3.2 Iapamempu emomnozo
HABAHMAICEHHA
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[TocniioBHICTh HaBaHTa)XE€Hb, MPUKIIATACHUX
JI0 KOHCTPYKIIi M0 BHU3HAYAIOTh 1CTOPIIO
Hanpy>KeHHs, 3a3BHYail MOBTOPIOEThCSA MEBHA
KUIBKICTh ~ pa3iB  3a yac  eKcIUIyaTaii
KOHCTPYKIIi.

npoyec HaeaHmasiCernHsl

1.3.2.2  icmopis nanpysicenns

3anuc abo po3paxyHOK 3MIHU HANPY>KEHHS y
KOHKpETHIM Toulll KOHCTpYKLii B mpolect
HaBaHTAXCHHS.

.3.2.3  memoo 00w08020 NOMoOKy

KonkperHuii MeToJ mMiJIpaxyHKYy ILHKIIB
B1JITBOPIOIOYHIA CTIIEKTP Jiana3ony
HampyKeHHs Ha 0a3l  3agaHol  icTopii

equivalent stress.

1.3.1.3 modified nominal stress

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

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

13.14

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

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.

geometric (hot spot) stress

1.3.15

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

residual stress

1.3.2 Fatigue loading parameters

1321

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

loading event

1.3.2.2 stress history

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

1.3.2.3

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

rainflow method



HaIpyKeHb.

1.3.24 Memoo pezepsyapy
KoHkpeTHHii MeToa  MIApaxyHKY IHKJIIB
BiJITBOPIOFOIHIA CHEKTP Jiana3oHy
Halpy>keHHss Ha 0a3i  3amaHoi  icTopii
HATIPYKCHb.

IIpumirka. MaremMatnyHe BU3HAYEHHA [JUB. B
Honatky A.

1.3.25

AnreOpaiuyHa pi3HHUIT MDK JIBOMa KpalHIMH
TOYKAMH KOHKPETHOTO LHUKIy HANpPYKCHHS,
BHJIJICHOTO B 1CTOPil HABaHTAXEHHS.

1.3.2.6

[Nicrorpama Bcix Jiana3oHiB HAPY>KEHHS LIHUK-
JB PI3HUX BEJIMYMH, 3allMcaHuX abo po3paxo-

0ianazon HanpyHceHus

cnekmp 0ianazony HAnPYIHCEeHHs

BaHUX TUIst KOHKPETHOT'O nporiecy
HABaHTa)KCHHSL.

1.3.2.7 pospaxyukosuii cnekmp

3aranpHe YUCJIO IUKITIB Jiana3oHiB

HANpYXKCHHS 3 BPaXyBaHHSM BCIX CIIEKTPIB B
MPOEKTHIM JIOBIOBIYHOCTI KOHCTPYKIIi, IO
Mae€ BiJTHOIICHHS J0 OI[iIHKH BUTPHBAIOCTI.

1.3.2.8 npoexmna ooseosiunicme

Po3paxyHkoBa  JOBrOBIUHICTH  O€3MEYHOT
po0OTH KOHCTPYKIii, 10 3a0e3nedyye 3
OCTATHIM CTYIIEHEM BIpOT1AHOCTI

3amo0iraHHg pyHHYBAaHHIO UYepe3 BTOMY.
1.3.2.9 smomna ooszogiunicmeo

[Tporno3oBaHuil mepios 4yacy HaBaHTaKEHHS,
K NIOBUHEH BUKJIUKATH BTOMHE
pYHHYBaHHS MiJl BIUIMBOM pPO3PaxyHKOBOTO
CIIEKTpY.

1.3.2.10 niocymosyeanus 3a Maiinepom
PospaxyHok JHIAHOTO HAaKOTIMYEHHS
MOLIKO/KEHb, 3aCHOBAaHMM Ha  rimoresi
MiJICYMOBYBaHHS ~ BTOMHHX  IOIIKOJIKCHb
[TaneMrpena-Maiinepa.

1.3.2.11  exsieanenmmuuii oianason

HANPYHCEHHs YUKIY NOCMINIHOI aMNnaimyou

Jiana3oH HampyXeHHS LUKy MOCTIHHOL
aMIUTITYH, TpU  SKOMY  HAKOMHYCHHS
MONIKO/DKCHHS  JIOPIBHIOE ~ HAaKOIMHUYEHOMY
MOLIKO/DKEHHIO  PO3PAaXyHKOBOIO  CIIEKTPY
Jiama3oHy IUKIY TPH  PO3PaxyHKy IIO
JHIMHIA TiMOTe31 MiJICYMOBYBAaHHS BTOMHUX

JACTY-H b EN 1993-1-9:201X

1.3.2.4  reservoir method

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

NOTE: For the mathematical determination see
Annex A.

1.3.25

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

1.3.2.6

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

1.3.2.7

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

stress range

stress-range spectrum

design spectrum

1.3.2.8 design life

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

1.3.2.9

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

fatigue life

1.3.2.10 Miner's summation

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

1.3.2.11
stress range

equivalent constant amplitude

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

Ipumirka. MaTtemMaTngyHe BH3HAUYEeHHS JIUB. B
Honatky A.

1.3.2.12

BMOMHE HABAHMAJNCEHHA

Habip mapamerpiB BIUIMBIB, 3aCHOBaHUW Ha
XapaKTepHUX HABAaHTAKCHHSX, OMUCAHUX IS
MICI[b ~ TIPUKJIAJCHHS  HaBaHTaXCHb  iX
BEJIMYMHAMHK, YaCcTOTaMH, IOCHIJOBHICTIO 1
BiTHOCHUMH (ha3amH.

Mpumirka 1. Bromui naBantaxenas B EN 1991 - me
BerHl FpaHI/I‘{Hl 3HA4YCHHs, 3aCHOBAH1 Ha OIlIHKax

BUMIPIOBaHHS HABaHTAXHHUX €(QEKTiB BIiAMOBIAHO [0
Honatky A.

Mpumirka 2.: IlapameTpn HaBaHTa)KCHh BKa3aHi B
EN 1991:

= Quax» Nmax» HOPMOBAHHI CIEKTP, a00

- Qg, N, HaOasi n, , abo

- Qg, Habasi N= 2x10° mmKotiB.

JlunamivHi e()eKTH BKIIOYCHI B JaHI MapaMeTpH, SKIIO
HE BKa3aHe iHIIIe.

1.3.2.13 eKeiealeHmHe 8MOMHE
HABAHMANCEHHS NOCMIUHOI AMNIIMYOu

Cnpoiene HaBaHTaKCHHS OCTIHHOT
aMIUNTY/U, 110 BUKJIUKAE TaKUM e eQeKT
BTOMHOT'O MOIIKOJDKEHHS, 110 1 cepis AICHUX
HABAHTAXKEHb 3MIHHOT aMILTITY/IH.

1.3.3 Bmoma
1.3.3.1 «kpusa emomu

3aJeXHICTh MDK JlIalla30HOM  HanpyXeHHs
HUKITY 1 YHUCIOM IUKJIIB HAmpyXeHHS 0
BTOMHOI'O pYyWHYBaHHSl, BHUKOPHUCTOBYETHCS
JUIsL OIIIHKM BTOMH KOHKPETHOI KaTeropii
€JIEMEHTIB KOHCTPYKIIiH.

[pumirka. BurpuBanicts, MO po3MIAIA€ThCS B JaHIH
YacCTHUHI1, € HWXKHIM I'PAaHUYHUM 3HAYCHHSAM MCEXK1 BTOMHU,
1o 6a3y€TLCH Ha pe3yjbTaTaX BTOMHHUX BI/IHpO6yBaHL
BEJIMKOPO3MIpHUX 3pa3kiB BiamosigHo a0 EN 1990
Honaroxk D.

1.3.3.2 kameeopis enemenmis

UucenbHe 3HAYEHHS HaJaHE KOHKPETHOMY
€JIEMEHTY TIPH 33JaHOMy HampsiMi KOJIMBaHHS
Hallpy>KeHHsI  JJi1  BU3HAYEHHS  KPUBOI
BUTPHUBAJIOCTI (KaTeropis eJIeMEHTY BH3HAYaE
JIOBIZIKOBE 3HAYEHHSA MeXl BTOMH Ao, B

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

1.3.2.12

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

fatigue loading

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

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

— Quax» N Standardized spectrum or

- Qg, N, relatedto n,,,or

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

Dynamic effects are included in these parameters unless
otherwise stated.

1.3.2.13 equivalent constant

fatigue loading

amplitude

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

1.3.3  Fatigue strength
1.3.3.1 fatigue strength curve

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

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

1.3.3.2 detail category

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

in N/mm?).



1.3.3.3 nocmitina amniimyoa medici momu

['pannvHe 3HAYCHHS Jiana30HYy HOPMAJIBHOTO
a00 JOTHYHOTO HAMPYKEHHS [UKITY, HIDKYE 32
SK€ HE BiJI0yBAa€ThCS BTOMHE MOIIKOHKCHHS

npu BHUITPOOYBAHHSX 3 MOCTIHHOIO
aMIUTITY/IOF0 ~ HABaHTaXCHHS. 33  yMOBU
3MIHHOI aMILTITy I BCl niarna3soHu

HaNpYy>KCHHS LUKy MOBUHHI OyTH HIDKYE 32
110 MEXY JJIS TOTO, 00 He BiI0YJI0CS BTOMHE
MOIIKOKECHHS.

1.3.3.4  wmeowca nowkooscenus

Mesxa, HIDKYE 3a SIKy Jiana30oH HanpyKEHHS
UKy  pO3PaxyHKOBOTO  CIEKTpY  He
IPUBOJUTH /10 HAKOTIMYEHHS MOUIKOKEHHS.

1.3.3.5 0oseosiunicme

OCTINHOKO
LIUKJIAX.

Icropist
aMILTITY/I0IO,

HaBaHTaXCHHA 3
BHpaXCHa y

1.3.3.6 0onycmumi Hanpyscents emomu
Jiana3oH HampyXeHHS LUKy IOCTIHHOL
aMIUIITYyAu A0, U1 KOHKPETHOI Kareropii

€JIEMEHTIB npu JIOBIOBIYHOCTI

N = 2x10° uukis.

1.4 Tlo3nauenna

Ao - Jlama3oH  HaNpyXeHHS LUKy
(HOpMaJIbHE HAIIPY)KEHHS);

At - 1iama3oH HamnpyXeHHs LMKy (DOTHYHE
HaIPYyKCHHS);

Aoz, Aty - ©€KBIBaJGHTHMH Jiamna3oH
HaNpYKEHHs LIMKJIy MOCTIMHOI aMIUNTyd Ha
6a3i N ;

max ?

Aog,, Arg, - EKBIBAICHTHUI Jlamna3oH
HaNpyKEHHs LIMKJIYy MOCTIMHOI aMIUNTylu Ha
0a3i 2 MIIH. [IUKIIIB;

Ao., At. — [omycTUME 3HAYEHHS MEXI

BTOMH ITpu N =2 MIIH. IIUKJIiB;

Aoy, Aty - Mexa BTOMM Ui Jlala3oHy

HaANpPYKEHHsI [IUKJTY NOCTIMHOI aMILIITYAN Tpu
yucii nukiIiB Ny ;

Ao, Ar, - Mexa TIOWKOMKCHHI s

JIianma3oHy HAMNpYKEHHS UKy TpH YHUCII
mukiiB N ;

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

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

1.3.3.4 cut-off limit

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

1.3.3.5 endurance

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

1.3.3.6 reference fatigue strength

The constant amplitude stress range Ao, for

a particular detail category for an endurance
N =2x10° cycles

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

Aoz, Atrg equivalent constant amplitude
stress range related to Nmax;

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

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

Aoy, Aty fatigue limit for constant

amplitude stress ranges at the number of
cycles Ny ;

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

11
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Ao, - CKBIBAIICHTHHMIA 1iana30H HAIPYKEHHS

IUKITY Ui 3'€qHaHb (GepM 1 OpPTOTPOIHHUX
IUTUT;

AO¢ 1o 3MEHIIECHE [JOIyCTUME 3HAYECHHS

M€XK1 BTOMH,
KOeQIIieHT  JyIs

Ve - YaCTKOBHUH

€KBIBAJICHTHHUX J1alTa30HIB HAMPYKCHb ITHKJIiB
HoCTiHHOT ammnitynu Aoy, Atg;
Vv - YACTKOBMH KOe(ILIEHT ISl MEX1 BTOMU

Ao., At

M - HaxWJI KPUBOI OMOPY BTOMHU;

A -
INOMKOJXCHHA,

€KBIBaJICHTHI Koe]imieHTH

¥, - KOe(ILIEHT BILIMBY 4YacTOTU 3MIHHOIO

HaBaHTaXCHHA,

Q, - XapakTepHCTHYHE 3HAYECHHS IPOCTOTO

3MIHHOT'O HAaBaHTAKCHHS,

kK, — MacmTabHuii (akTop I BTOMHHUX

HaIlpy’KEHb;

K, - KoedimieHT 30LTBIIEHHS HOMiHAIBHUX

Jiama3oHiB  HAOpyKeHHS UKy  JUId
BpaxyBaHHS 3rHHAIOYMX MOMEHTIB y (pepMax;

K, - KoedilieHT KOHIIEHTpAIlii HAPYKEHHS;

N, - po3paxyHKOBa JOBrOBIYHICTb, BUpaKE€HA

YUCIOM LUKJIB MpPHU TMOCTIHHOMY [iama3oHy
HaNpYy>KEHHS IUKITY.

2 OCHOBHI BUMOI'N I METOIH

(1)  EnemeHTH KOHCTPYKIIH HEOOXiIHO
NPOEKTYBaTH 3 PO3paXyHKOM Ha  TaKy
BUTPUBAIICTh, MO0 IX eKciulyataris Oysa
HAAIMHOIO 3  HEOOXiMHOK  BIPOTiIHICTIO
MPOTATOM BCI€T TPOEKTHOI IOBIOBIYHOCTI.

IMpumirka. ITepenbadaeTnes, 110 CIIOPY/H,
3aMpPOEKTOBaHI 3 ypaxyBaHHSIM BTOMHHX HaBaHTaKCHb
srimHo EN 1991 1 po3paxyHKiB Ha BTOMHY MIiIHICTb
BIAMOBIAHO [0 Ii€i YaCTHHH, 3aJ0BOJIGHSIOTH Il
BHAMO3I.

(2) Honatok A Moxe OyTH 3aCTOCOBAaHHIA
JUIS ~ BHU3HAYEHHS  KOHKpETHOI  Mojeni
HABaHTaXXCHHS, SIKIIIO:
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Ao, equivalent stress range for connections
in webs of orthotropic decks;

Ao, . reduced reference value of the fatigue
strength;

ve partial factor for equivalent constant
amplitude stress ranges Ao., Arg;

yw partial factor for fatigue strength Ao,
At

m slope of fatigue strength curve;

A damage factors;

: equivalent
y, factor for frequent value of a variable
action;

Q, characteristic value of a single variable
action;

k. reduction factor for fatigue stress to

S
account for size effects;

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

k, stress concentration factor;

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

2 BASIC REQUIREMENTS AND
METHODS

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

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

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



— MOJi€JIb BTOMHOTO HaBaHTa)KE€HHs BIJICYTHS
B EN 1991;

— moTpiOHA OLIBII peasibHa MOJEIh BTOMHOTO
HABAaHTA)KCHHSL.

Mpumirka. Bumorn mnsd BU3HAUCHHS KOHKPETHHUX
MoJieJici BTOMHOTO HABAaHTAXCHHS MOXYTh OYTH
Bka3aHi B HamionamsHOMY Jlogatky.

(3) BumpoOyBaHHS Ha BTOMY MOXYTh
IPOBOIUTHCS:

— JJIsd BU3HA4YCHHA BI/ITpI/IBaJ'IOCTi eJ'IeMeHTiB,
HC BKIIIOUCHUX B NAaHY YaCTHUHY;

— JIS BM3HAYCHHS BHUTPHUBAJIOCTI 3pa3KiB 3
BIJITIOBITHOO a0o €KBIBAJICHTHOIO 3a
MOLIKOKEHHAM BTOMHUM HABAHTAKECHHSIM.

(4)  Ilpu npoBenecHHI Ta OLIHI[I BTOMHHUX
BUNPOOYBaHb MOBHHEH OYTH B3STUH 10 yBaru
EN 1990 (auB. Takox m. 7.1).

Mpumitka. Bumoru 11 BU3HAUCHHS OMOPY BTOMI 3a
JIOTIOMOT0I0  BUIIPOOYBaHb MOXYTh OyTHM BKa3zaHI B
HarionansHomMy Jlogatky.

(5) Meroau IS OLIHKA OIOPH BTOMI,
NpUBEJCHI B JIaHIM 4YacTWHI, 3aCHOBaHI Ha
nepeBipii KOHCTPYKIIl 3aJaHiM BHUMOTaM 3a
BUTPUBATICTIO Ha BTOMHE HABaHTAXXCHHS;
Taka TepeBipKa MOXKJIMBA TUTBKA 332 YMOBH,
SKII0O BTOMHE HAaBaHTAKEHHS BHU3HAYAETHCS
napaMeTpamMu BHUTPUBAJIOCTI, 110 HaBelIEHI B
JTAHOMY CTaHJIapTi.

(6) BTromMHe HaBaHTa)KEHHS BH3HAYA€ThCS
BIJIMOBIJIHO /IO BUMOT OIIIHKH BUTPHUBAIOCTI.
BoHu Bipi3HAIOTHCS BiJ] HaBaHTAXECHHS IS
NEPEeBIPKH TPAHUYHOTO CTAaHY 3a HECY4Olo
3JaTHOCTIO 1 T'PaHUYHOTO CTaHy 3a
MPUJIATHICTIO 0 eKCILTyaTalli.

Ipumirka.  bynb-siki  BTOMHI  TpilMHHM,  fKi
PO3BHUBAIOTBCS 3@  Yac  OYIKYBAHOIO  TEPMIHY
eKCIuTyartallii, He OOOB'SI3KOBO 03HAYAKOTH HACTaAHHS
3aKiHYCHHsI TEPMiHY eKcrutyartailii. TpiluHu MOBHHHI
PEMOHTYBATUCSI 3 OOOB'S3KOBUM KOHTPOJIEM SIKOCTI

BUKOHAHHS POOIT U1 YHUKHEHHs Oinblie cepho3HMX
BUIIAJIKIB ITOITKOPKEHHSI.

3 METO/IY OLTHKH

(1)  Orrinka BTOMHU MOBHHHA MPOBOIUTHUCS
13 3aCTOCYBaHHSM:

— METOJIy TIPaIle3/1aTHOCTI 3 TIONTKO/KEHHIMHU;
— METO/y O€3MeYHOr0 pecypcey.

(2) Meron Mpare3 aTHOCTI 3

JACTY-H b EN 1993-1-9:201X

— no fatigue load model is available in
EN 1991,

— a more realistic fatigue load model is
required.

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

3 Fatigue tests may be carried out

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

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

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

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

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

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

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

3 ASSESSMENT METHODS

(1)  Fatigue  assessment  should be
undertaken using either:

— damage tolerant method or
— safe life method.
(2)  The damage tolerant method should

13
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MOIIKO/DKEHHSMU ~ TOBHHEH  TapaHTyBaTu
JOCTOBIPHICTH ~ TOTO, IO  KOHCTPYKIIis
3aJIOBUTRHO  TIpaIfOBaTUME  MIPOTATOM i
NPOEKTHOI JTOBFOBIYHOCTI, 3a YMOBH IO
3arJIaHOBaHUN OTJIsI]1 1 pPEXUM
00CITyTOBYBaHHS JUTSt BUSIBJICHHS 1
BUIIPABJICHHS BTOMHHX MOILKO/KEHb

BUKOHYIOTBCSI MPOTATOM TEPMiHY IPOCKTHOI
JIOBIOBIYHOCTI KOHCTPYKIIIi.

Mpumirka 1. Meron Mpane3aaTHOCTI 3
MOIIKO/DKEHHSIMH  MOXE 3aCTOCOBYBATHCS, KOIH Y
MOMEHT BTOMHOTO pyWHYBaHHS MO>KJIMUBUH
MEepepo3MOIiT 3YCHIb MK CKIaJOBHMH €IIEMEHTIB
KOHCTPYKIIii.

Ipumirka 2. B HamionaneHoMy [logatky MOXYTb
3HaXOAUTHCS NepeadadeHi mporpaMu KOHTPOIIIO.

Mpumirka 3. KoHCTpyKIIil, MO OIHIOIOTECA B NaHIH
YaCTHHI, BB@KAIOTHCS npare3IaTHUMU 3
MOMIKO/DKCHHSIMH,  SIKIIO  Marepial  KOHCTPYKILii
BuOpanmii 3rigao EN 1993-1-10 i mpoBomutbes ix
peryssipHe 00CITyroByBaHHSI.

(3)  Meron 6Ge3mevHOro pecypcy HOBHHEH
3a0e3neyyBaTu JOCTOBIPHUII piBeHb TOTO, IIO0
KOHCTPYKIisI 33J0BUIBHO IPAIIOBATHME BEChH
gyac il TPOEKTHOI  JOBroBIiYHOCTI  0Oe€3
HEOOXITHOCTI  peryisipHux OOCTEXEHb B
npolieci eKcIuTyarallii Ha MpeIMeT BTOMHOTO
MOIIKO/KeHHs. MeTton 6e3meyHoro pecypey
MOBUHEH 3aCTOCOBYBATHUCS Y BUMAAKaX, KOJU
YTBOPEHHSI JIOKAJIbHOI TPINIMHU B  OJHIN
JIeTali MIBUAKO TMPHUBOIUTH 10 pPYHHYBaHHS
€JIEMEHTY KOHCTPYKIIii a00 BCl€l KOHCTPYKIIII.

4) Jlnsg  OIHKK BTOMH 33  JAaHOIO
YaCTUHOIO, HEOOX1/IHa HAJIIMHICTh MOXE OYyTH
JOCATHYTa  KOPETYBaHHSM KOoe]ilieHTy
OPOMOPUIHHOCTI 7Sl BUTPUBAIOCTI )y 3

ypaxyBaHHSIM  HacCJiJKIB
MPUHHATUX BUMOT MPOEKTY.

pyHHYBaHHS 1

(5) Burpusanicts BH3HAYAETHCS 3a
PO3TISAOM €IeMEHTY KOHCTPYKIIIi B IIJIOMY 3
ypaxyBaHHSIM Horo Marepiany 1
TEOMETPUYHUX  TapaMeTpiB  mepepizy. Y
eJIEMEHTaX CXHJILHUX 0 BTOMH, K1 HaBedcHI
B JIaHIi YaCTHHI, TAKOXK BKa3y€ThCS BIPOTiIHE
MICIIE 3apOHKCHHS TPIIIUHH.

(6) Metoau OIIiHKM, HaBelIeHI B IUX
HOpMax  BH3HAYalOTh  BHUTPHBAIICTh 34
KPUBUMH OTIOPY BTOMI JUJISL:

— CTaHJApPTHUX EJEMEHTIB 3a BIiJIMOBIIHUM
HOMIHAJILHUM Hampy>KEHHSM;
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provide an acceptable reliability that a
structure will perform satisfactorily for its
design life, provided that a prescribed
inspection and maintenance regime for
detecting and correcting fatigue damage is
implemented throughout the design life of the
structure.

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

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

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

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

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

account the consequences of failure and the
design assessment used.

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

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

— standard details applicable to nominal
stresses



— TUTIOBUX 3BapHHX 3'€/IHaHb 3a BIJMOBIIHUM
JIOKAJIbBHUM HaIPYKEHHSIM.

(7)  HeoOxigHa HamidHICTE MOXKE OYTH
JOCSATHEHA HACTYITHUMH 3aC00aMHu:

a) METOIOM
[IOIIKOHKEHHIMU:

Ip a].[e?»I[aTHOCTi 3

— BUOOpPOM €JIEMEHTIB, MarepiajiB 1 piBHIB
HANPY)XCHHS, TAaKUM YUHOM 10  TPH
YTBOPEHHI TPIIIMHA B pe3ynbTaTi
eKcIuTyatarii  Oyna 3a0e3nedeHa HU3bKa
IIBUJKICTh  PO3MOBCIO/PKCHHS  TPIIIUHHA 1
BEJIMKA KPUTHYHA JIOBXKUHA TPIIIHHH;

- PO3IIISLIOM IEKLUIBKOX

HaBaHTaXCHHA,

nporpam

— YCTaHOBKOIO JIETaliei, IO 3yNUHSIOTH
TPIIIUHY;
— YCTaHOBKOIO JIeTaJIEH, JIETKO

KOHTPOJIbOBAHUX B TIPOIECI  PEryIsapHHUX
OIJISIIIB;

b) METOIOM OE3MEeYHOI0 Pecypey:
— BHOOpPOM €JIEMEHTIB 1 piBHIB BTOMHOI'O

HANPY)KCHHSI, JOCTaTHIX JUIS JOCSTHEHHS
[ — 3HaA4YCHHs, JOCTATHBOTO JJIs OCTATOYHOI

NEPeBIpKM  TPAaHUYHUX CTaHIB B  KIHII
MPOEKTHOTO Yacy eKCILTyaTallii.

Mpumirka . HamionameHmit /logaTok MoXke AaBaTH
IHIII METOAW OIIHKM BU3HAYCHHS T'PAaHWYHHUX CTaHIB i

YHCEIbHI 3HAYEHHS 7/Mf PeKOMeHI[OBaHi 3HA4YCHHA

Vmi TpuBeneHi y Tabmmui 3.1.

Ta6anus

JACTY-H b EN 1993-1-9:201X

— reference weld configurations applicable to
geometric stresses.

@) The required
achieved as follows:

reliability can be
a) damage tolerant method

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

provision of multiple load path

— provision of crack-arresting details,

— provision of readily inspectable details
during regular inspections.

b)  safe-life method

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

NOTE: The National Annex may give the choice of the

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

7w Recommended values for y,, are given in Table
3.1

3.1 — PexkoMeH0BaHI 3HAUYE€HHS YaCTUHHUX KOE(DIilli€HTIB /Ui OMIOPY BTOMU

Table 3.1 - Recommended values for partial factors for fatigue strength

MerTo[ OiHKHA

Hacniaku pyiiHyBaHHs
Consequence of failure

Assessment method

Mauti Haciaku
Low consequence

Benuxki Hacimiaku
High consequence

[parie31aTHICTh MPH MOIIKOHKEHI
Damage tolerant

1,15

Besneunuii pecypc
Safe life

1,35
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4 HAIIPY’KEHHSA BIJI BTOMHHUX
HABAHTAKEHD

1) [Tpu BU3HAYCHHI HOMIHAIBHOTO HATIPY-
JKEHHSI HEOOX1JHO BpPaxOBYBaTH BCI MOYKJIHMBI
HABAaHTA)XCHHS BKJIFOYAIOUM BIUITMB BHKPHB-
JIeHHs. AHaJi3 HEO0OX1THO MPOBOIUTH Ha 0asi
NpYKHOT pOOOTH €JIEMEHTIB 1 3'€THaHb.

(2)  Mus rparyactux ¢epmM, BUTOTOBICHHX
3 mpoimiB 3 MOPOKHHUHAMH, PO3PAXYHOK
MOXe IPYHTYBaTHCS Ha CIHpOIICHIH Mopemi
depmMu 3 mapHipHuMH  By3namu. llpu
BU3HAUCHHI HANpPYXCHHS TIPH BY3JIOBOMY
HaBaHTAXCHHI Ha (QepMy, BIUIMB BY3JIOBUX
MOMEHTIB  BPaxOBYETbCA 32  JIOTIOMOTOIO
koedinientiB k; (mauB. Tabmumio 4.1 - mua
npodiniB Kpyrioro nepepisy, tabaumoo 4.2 -
JUTst PO 1ITiB MPSMOKYTHOTO Tepepizy).

4 STRESSES FATIGUE

ACTIONS

FROM

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

2 For latticed girders made of hollow
sections the modelling may be based on a
simplified truss model with  pinned
connections. Provided that the stresses due to
external loading applied to members between
joints are taken into account the effects from
secondary moments due to the stiffness of the
connection can be allowed for by the use of
k, -factors (see Table 4.1 for circular sections,

Table 4.2 for rectangular sections).

Taéauusa 4.1 — Koedinientn K, nmst npodinis 3 mopoxxHUHAME KPYTJIOTo Iepepisy

[IpY HABaHTAXXCHHI B TUIONIUHI pepmu

Table 4.1 — k, factors for circular hollow sections under in-plane loading
Tun 3'enHanns ITosicu Criiki Poskocu
Type of joint Chords Verticals Diagonals
. Ko 15 1,0 13
3'emHaHHS 13 3230pOM K type
Gap joints N-tur / KT-Tum
N type / KT type 15 18 14
Korin 15 1,0 1,2
3'eTHaHHS BHAXJIECT K type
Overlap joints N-tun / KT-tun
N type / KT type 15 1,65 1,25

Taomuus 4.2 — Koeodimientn K, s mpodinis 3 mopoxHHHAMU MPSIMOKYTHOTO HIepepi3y MpH
HaBaHTAXXEHHI y IUIOIKHI (pepMu
Table 4.2 — k, -factors for rectangular hollow sections under in-plane loading
Tun 3'eqnanas Tlosgcn Criiiki Poskocu
Type of joint Chords Verticals Diagonals
: K- 15 1,0 1,5
3'eqHaHHS 13 3a30pOM K type
Gap joints N-tum / KT-tumn
N type / KT type 15 2.2 16
K- 15 10 13
3'eTHaHHS BHAXJIECT K type
Overlap joints N-tum / KT-Tumn
N type / KT type 15 2.0 14
Mpumirka.. BusHaueHHs TumiB  3'€JlHAHb  JMB. NOTE: For the definition of joint
EN 1993-1-8. EN 1993-1-8.
5 BU3HAUYEHHS HAIIPYKXEHb 5 CALCULATION OF STRESSES
(1)  Hampyxenss MOBHUHHE (1)  Stresses should be calculated at the
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oOuncIIOBaTUCS JUIsl TPAaHUYHUX CTaHIB 3a
MPHUIATHICTIO A0 EKCIUTyaTallii.

(2)  Tlomepeuni  mepepisu  kimacy 4
OLIIHIOIOThCS HAa BTOMHE HaBaHTAXEHHS Y
BigmosigHocTi 3 EN 1993-1-5,

Mpumirka 1. [{us. EN 1993-2 1o

EN 1993-6.

HACTaHOBY BiX

Mpumirka 2. Hamionameuuii [logatok Moxe naBaTu
oOMeXxeHHS I TiepepisiB kiacy 4.

(3) HominambHe HampyKE€HHS ITOBHHHE
o0uMcIOBaTHCA B Micli mepeadadyyBaHOTO
BTOMHOI'O  TOIIKO/DKCHHS.  Edektn, 1o
NPU3BOASTH 10 KOHIICHTpAIlli HANpyXEHHS B
eJleMeHTaX, 1 BIOMIHHI BiJ BKIIOYEHHX B
ta0mmi 8.1 - 8.10, moBUHHI 00YHCITIOBATHCS 3
BUKOPUCTAHHAM KOe(Illi€HTy KOHIEHTpaIii
nanpyxenus (SCF) BiamosiaHo g0 m. 6.3 mis

OTpUMaHHS 3MIHEHOTO HOMIiHAJILHOTO
HAIpPYyKEHHSL.
(4) TIlpm BUKOPHCTaHHI METO/IIB

JIOKQJILHOTO HANpY>KEHHS B €JIEMEHTaxX, II0
HaBezleH1 y Tabnuii B.1 HanpykeHHs MOBUHHI
obumciroBaTucs 3a 1. 6.5.

(5)  XapakTepHi HampyXeHHs, [if04i B
OCHOBHOMY Matepiajli eleMeHTIB:

- HOMIHAJIbHE HOpMAaJIbHC HaNIPY>XCHHS O ,

- HOMIHAJIbHE JAOTUYHC HAIIPYKCHHA T .

IMpumirka. [[ns1 BpaxyBaHHSI CyMapHOTO HOMiHAJILHOTO
Hanpy»XeHHs IuB. 1. 8(2).

(6) XapakTtepHi HampyKeHHs, [il04i B
3BapHOMY HIBi (AUB. puc. 5.1):

— HOpMaJbHE HANPYXEHHS Gwf MOIMEPEK BiCl

2 2
3BAPHOTO WIBA: O = [0~ +T2,

— JIOTUYHE HAIpYyKEHHsS T, IOB3JIOBXK BICI

3BapHOro mea: s = Trg,

JUISL SIKAX TIOBHHHI TPOBOJMUTHCS JIBI OKpeMi
HepeBipKH.

Mpumirka. Onucani BUIE po3paxyHKH BiAPI3HAIOTHCS
BiJl PO3paxyHKiB, AKi 3aCTOCOBYIOTBHCS IJISI MEPEBipKH
PaHUYHOTO CTaHy KyTOBOT'O 3BapHOIO IIIBa 32 HECYUOIO
31aTHICTIO, 1 HaBeneni B EN 1993-1-8.

JACTY-H b EN 1993-1-9:201X

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

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

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

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

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

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

—nominal direct stresses o ;

— nominal shear stresses 7 .

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

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

— normal stresses ows transverse to the axis of

the weld: o, = /o’ +77,

— shear stresses 7, longitudinal to the axis of

the weld: 7, = 7;

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

procedure given for the verification of fillet welds for
the ultimate limit state, given in EN 1993-1-8.
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XapakTepHi HalpyXEeHHs
relevant stresses
O

Tiie

Tus

XapaKTepHi HalpyKEeHHs
relevant stresses
Ty

Pucynok 5.1 — XapaktepHi Hanpy>kKeHHS, 1110 AIFOTh B KyTOBUX 3BapHHX IIBaX
Figure 5.1 — Relevant stresses in the fillet welds

6 BU3HAYEHHS TIAITIABOHY
HAIPYKEHHS

6.1 3arajbHi moJ102KeHHS

(1)  Ouminka BUTPUBAJIOCTI MOBHHHA

BUKOHYBATUCS 3 BUKOPUCTAHHSM:

— HOMIHAJBHOTO  Jllalla30Hy  HalpyXeHb
IUKITB s JeTajeil, TpHUBEIEeHUX B
Tabaurgx 8.1 - 8.10;

- 3MIHHUX HOMIHAJIBbHUX niara3oHiB
HaNpyXeHb LUKJIIB JJI1 BUNAAKY PI3KOT 3MIHU
nepepiziB moOau3y MICIs MOIIKOMKEHHS, SKi
He BKJIIOUeH] B Ta0mumi 8.1 - 8.10;

— JIOKaNlbHUX Jliala3oHiB HAaIMpYyXeHb ITUKIIIB,
KOJIN 3HauH1 rpajieHTu HaIlpy’K€Hb
BUHHKAIOTH o111t IIOBHUX 3'eJHAHD,
npuBeneHux B Tabnuui B.1.

IMpumirka. Hauionaneuuii Jlonatox Moxke HajJaBaTH
iHpopMamio 3 TPUBOLY BHKOPHUCTAHHS HOMIiHAIBHHX
Jlialra3oHiB HAPYXKCHHS KB, 3MIHHUX HOMIHAJBHUX
Jiarna3oHiB  HANpYXEHHsS [UKIiB a00 JOKIBHHUX
Jiarna3oHiB HampykeHHs IMKIiB. Kateropii eneMeHTIB
JUISL JIOKaJIBHUX Jialla30HIB HAINPY>KEeHHS IIMKJIB JMB. B
Honatky B.

(2)  PospaxyHkOBe 3HAYCHHS Jliama3oHy
IIMKITy Halpy)XeHHsS Y po3paxyHKax Ha BTOMY
npuiMaeTbess piBHUM )V .AOg, Ha 0asi

N¢ = 2x10° 1k,
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6 CALCULATION OF
RANGES

STRESS

6.1 General

(1) The fatigue assessment should be
carried out using

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

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

N. =2x10° cycles.



6.2  Po3paxyHkoBe 3HAYeHHA HO-
MiHAQJIbHOIO Aiaa30Hy HANPYKEHHS IUKJITY

(1) Hdns  po3paxyHKy BTOMH [OBHHHE
BUKOPUCTOBYBATUCSI PO3PaXyHKOBE 3HAYCHHS
Jiana3oHy HaNpyKeHHS LHKIY JVeAog, 1

VreATe !

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

(1)  The design value of nominal stress
ranges yiAog, and ygAze, should be

determined as follows:

Ve AT ; = 4 X Ay X A X A, XAU(7Fka)

(6.1)

YerATe :%X/sziu---XlnXAT(?/Fka)

ae.

Ao (7Q,), At(yQy) -
HANPYXCHHsI LUKy, BUKIUKAHUNA BTOMHUMU

HaBaHTaXeHHAMHU HaBenenumu B EN 1991;

A -

nianason

€KBIBaJICHTHI Koe]imieHTH
MOIIKO/DKCHHSI, 3aJeKHI BiJI CHEKTPIB, SK

BKa3aHO y BiamoBigHoMy po3naiiai EN 1993.
(2) 3a BiZICYTHOCTI BiJIIIOBIIHUX 3HAYCHb

ﬂfl - IPOCKTHC 3HAYCHHA HOMIHAJILHOT'O

Jiana3oHy HaIpy>KeHHS MOXE Ooytu
BH3HAYCHO BIATMOBIIHO JI0 BUMOT, PUBEICHUX
B [lomatky A.

IIpumirka. Hamionanenuit J[omaTok Moke HajaBaTH
iHpopMatlito, nornoBHIOUN JJonaTok A.

6.3  Po3paxyHkoBe 3HaYeHHsI 3MiHHOIO
HOMIHAJIBHOTO  Jiana30Hy  HaNpy:KeHHs
HUKJTY

(1) Po3paxyHkoBe 3HAu€HHS 3MIHHOTO
HOMIHAJIFHOTO J1alTa30Hy HANPYXCHHS LUKy
VeeAOg, 1 Y AT, TIOBUHHO BHM3HAa4aTHCS

TaKHUM YHHOM:

where:

Ao(yQ.), At(yQ,) Is the stress range

caused by the fatigue loads specified in
EN 1991,

A are damage equivalent factors depending

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

(2)  Where no appropriate data for

A are available the design value of nominal

1
stress range may be determined using the
principles in Annex A.

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

6.3  Design value of modified nominal
stress range

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

determined as follows:

Ve AOE , =K; XﬂlX/’i?Xﬂ’l"'X/lnxAU(nyQk)

Ve ATe , = K X%X/%zxil---xinXAT(ﬂka)

e

K, - KoedilieHT KOHIIEHTpAIlil HAMPYKCHHS,
HEOOXIMHMN JUIsT ypaxyBaHHS 30iTbIIEHHS
JIOKaJBHOTO  HAMNpPYXEHHS, O00yMOBIIEHOTO
reOMEeTpi€r0  JeTali, He BKIIOUYEHOI B
xapakTepHy kpuBy Aoy —N.

IMpumitka : 3uauenns K; MoxyTs OyT BH3HAYEHi 3a

JIOBiTHIKaMH a00 BiAMOBITHUMH PO3paxXyHKAMH.

(6.2)

where
k; 1is the stress concentration factor to take

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

NOTE: k; - values may be taken from handbooks or
from appropriate finite element calculations.
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6.4  Po3paxyHKoOBi 3HauyeHHs [iana3oHy
HANpPYKeHHS LHUKJIY 1JIsl 3BAPHUX 3'€/IHAaHb
npogdisiB 3 MOPOKHUHAMH

(1) Sxkmo He BUKOHYBAJIWCSA TOYHIII

PO3paxyHKH, pO3paxyHKOBe 3HA4YECHHs
3MIHHOT'O HOMIHAJIBHOT'O HalpY>KEHHs
Ve Aok, IIOBUHHO BU3HAUYaTUCS 3

BUKOPUCTAHHSAM CIIPOIICHOI MOJENi 3TiHO
1. 4(2) HaCTYITHUM YHHOM:

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

@ Unless more accurate calculations are
carried out the design value of modified
nominal stress range y, Ao, should be

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

YeeAog, = K, (7FfA0;2) (6.3)
ne: where:
YeAO*c, - PO3paXyHKOBE  3HAUCHHS 7esAo ™, is the design value of stress range

Jiana3oHy HANpPYKCHHS IHKIY, BH3HAYCHE
JUISL CTIPOIIEHOT Mojielti (hepMu 3 IIapHIPHUMHU
BY3JIaMH;

K, — xoediumieHT 30UTBIICHHS, BH3HAYAETHCS

3a Ta0immmsamu 4.1 1 4.2.

6.5 Po3paxyHkoBe 3HaueHHsI Jiana3zoHy
HANPY:KeHHS JJIsl JTOKAJbHOI0 HANIPYKEeHHS

(1)  Po3paxyHKOBe 3HA4YCHHS Jliana3oHy
JUIE  JIOKQIBHOTO  HANpYXEHHS  LUKIY

calculated with a simplified truss model with
pinned joints;

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

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

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

7Ff AO_E,Z IIOBUHHO BHU3HA4YaATHUCA TaKUM determined as fO”OWS:
YUHOM.

Ve Aog, =K; (7/FfAO'E,2) (6.4)
Ie: where:

K, - Koe®ilieHT KOHIIEHTPALIT HATPYKCHHSI.

7 MEXA BTOMU
7.1 3arajJbHi M0oJOKEeHHA

(1) Mexa BroMH IS HOMIHAJIBHUX
Jiara3oHiB HAMpYyXXeHb MPeICTaBlIeHa CepisiMU

kpuBux  (logAoy)—(logN) i  kpuBuX
(logAz;)—(log N) (S-N-kpwusi), AKi
BIJIIIOBITAIOTH THUIIOBUM KaTeropisim

enemeHTiB. KokHa Kareropis eJIeMEHTIB
MO3HAYAETHCS YHCIIOM, pIBHHM 3HA4YCHHIO
Mexi BToMH Ao, i Ar., H/MM? sky

BU3HAYEHO HA 0a3i 2 MIIH. [IUKIIIB.
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k, is the stress concentration factor

7 FATIGUE STRENGTH
7.1 General

(1)  The fatigue strength for nominal stress
ranges is represented by a series of
(logAoy)—(log N) curves and
(logAzy)—(logN)  curves  (S-N-curves),
which correspond to typical detail categories.
Each detail category is designated by a
number which represents, in N/mm? the
reference value Ao, and Az, for the fatigue

strength at 2 million cycles.



(2) Hnsa HOMIHAJIBHOTO HaTpy>KEeHHS
MOCTIHHOT aMILTITYyI MeXa BTOMH MOXeE OyTH
OTpPUMaHa TAKHUM YHHOM:

JCTVY-H B EN 1993-1-9:201X
(2)  For constant amplitude nominal stresses

fatigue strengths can be obtained as follows:

AGPN, =Acy 2x10°

ne m=3 mas N <5x10°, nus. puc. 7.1

with m=3 for N <5x10°, see Figure 7.1

ATPN, = Azl 2x10°

ne m=5 mas N <10°, nus. puc. 7.2

2

with m=5 for N <10°, see Figure 7.2

Aoy = (gjs Ao, =0,737Ac,

MeXa BTOMH TOCTIHHOI aMIUTITyH, JUB. PHC.

7.1;

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

2 )5
At =| — | Az, =0,457A7,

100

- Me)Xa TIOIIKO/HKEHHSI, TUB. pUC. 7.2.

(3) s CIIEKTPIB HOMIHAJIBHOTO
HANPYKCHHSI 3 J[larla30HaMH HAPY>KCHb BUIIIC
1 HIDKYE MEXI BTOMHU IOCTIHHOI aMIUIiTyau
Ao, BUTPHBATICTH NMOBHHA OYTH BH3HA4YCHA

3a MINOBHUMHU KPUBHMHU OIIOPY BTOMH TaKUM
YHUHOM:

is the cut off limit, see Figure 7.2.

3) For nominal stress spectra with stress
ranges above and below the constant
amplitude fatigue limit Ao, the fatigue
strength should be based on the extended
fatigue strength curves as follows:

AGPN, =Acy 2x10°

ae m=3m1s N <5x10°

with m=3 for N <5x10°

AN, = Acp 5x10°

e m=5 mma 5x10° < N <10°

with m=5for 5x10°% < N <108

Ao, =( > js Ao, =0,549A0,

100

MeE3Ka MOILIKOKeHHS, TUB. puc. 7.1.

is the cut off limit, see Figure 7.1.
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Jliana3oH HOPMAJILHUX HANPYKEHb

1000

nukiy Aor [H/Mm?]
Direct stress range Aeg [N/mm?]

.

10 + + t 1
10E+04 1,0E+05 1,0E+06 2 5 1,0E+07 1,0E+068 1,0E+09

JloBroBiuHicTh, yncjao nuukiaie N
Endurance, number of cycles N

1 Kareropis erementa Ao, 1 Detail category Ao,

2 Mexa BTOMH MOCTilHOT 2 Constant amplitude fatigue
amMnityan Aoy limit Aoy

3 Mexa nomkomKenna Ao, 3 Cut-off limit Ao,

Pucynok 7.1 — Kpusi BUTpHUBAJIOCTI IS Jiama30Hy HOPMAILHOTO HAMPYXEHHS [TUKITY
Figure 7.1 - Fatigue strength curves for direct stress ranges

Jliana3oH JOTHYHUX HANPYKEHb IUKITY ATR

1000

[H/mm?]
Shear stress range Atz [N/mm?]

10 ' L '
1,0E+04 1,0E+05 1,0E+06 "~ 1,0E+07 1,0E+08 1,0E+09

JloBroBiuHicTb, uncjo uukiaie N
Endurance, number of cycles N
1 Kareropis exemeHTy A7, 1 Detail category Az,

2 Meika nomIKOKeHH AT, 2 Cut-off limit Az,

Pucynok 7.2 — KpuBi BUTpHBAJIOCTI /IS Tialla30HY JOTUYHOTO HATIPY)KEHHS IIUKITY

Figure

7.2 — Fatigue strength curves for shear stress ranges



Mpumitka 1. [Ipu npusHavdeHHi BiAHOBiAHOI KaTeropii
JUIL KOHKPETHOTO €JIEMEHTY KOHCTPYKILIii 3HauyeHHS
Jiana3oHy HampykeHHd Ao, Ha 0a3i N; =2 MiH.

IUKITIB OyH po3paxoBaHi Ha piBHI /5% DOCTOBIpHOCTI
st 95% imosipHocti  logN, 3 ypaxyBaHHAM

CTaH/IapPTHOTO BiJXWJICHHS, PO3MIpy 3pa3Ka 1 BIUIUBY
3aJIMIIKOBOTO HanpyxkeHHA. Uwncimo Todok Ha rpadii
(me wmenme 10) BuOmpamocs 3  MipKyBaHb
cTaTucTHYHOTO aHamizy, muB. Jomatok D EN 1990.

Mpumirka 2. Hartionaneauit JJoqatok Moxe BU3HAYaTH
KaTeropii  eNeMeHTIB 32 MEXE0 BTOMH  JUIA
KOHKPETHOTO 3aCTOCYBAaHHs Y BHIAJIKY, SIKIIO OI[IHKa
MIPOBOIUTHCS BIATIOBIAHO IO IPUMITKH 1.

Mpumirka 3. Jani BumpoOyBaHb [UIS  AESKHX
€JIEMEHTIB TOYHO HE CIIiBIIAJAIOTh 3 KPUBHUMH OTIOPY
BTOMi Ha puc. 7.1. [isd rapaHTOBAaHOTO BUKIIOUCHHS
HEKOPEKTHHUX 3HAYCHb TaKi €JIEMEHTH IO3HadeHi «*» i
PO3MIIIYIOTECS HA OJHY KaTETOPil0 CIEMEHTIB HIDKYE,
HIK [BOrO BHMarae ix Mexa BTOMHM Ha 0asi
2x10° mukmis. JlomaTkoBa TepeBipKa MOKe IMiABUIIUTH
piBeHP KiIacH]iKalil TaKUX EIEMEHTIB Ha OIHY Kare-
ropifo y BHMAIKy, SKI[O MeEXa BTOMH MOCTIHHOT
aMILUITyIu Ao, BHM3HAa4YeHa AK Mea BTOMHM Ha 0a3i

10" wukmis s m=3 (muB. puc. 7.3).

A

log Aag

JACTY-H b EN 1993-1-9:201X

NOTE: 1: When test data were used to determine the
appropriate  detail category for a particular
constructional detail, the value of the stress range Ao,

corresponding to a value of N. =2 million cycles were

calculated for a 75% confidence level of 95%
probability of survival for log N, taking into account

the standard deviation and the sample size and residual
stress effects. The number of data points (not lower than
10) was considered in the statistical analysis, see annex
D of EN 1990.

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

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

10" cycles for m =3 (see Figure 7.3).

>

2x10° 5¢1CF 107

log N

Pucynok 7.3 — KpuBa BUTpUBAJIOCTI /151 BU3HAYCHHS aIbTEPHATUBHOI MEX1
BTOMHU AC. Ui AeTanei, knacu(ikoBaHUX K Ao,

Figure

(4)  Kareropii enementiB Ao, 1 Ar. s
HOMIHAQJIbHOTO HAINpPYXXEHHS MPEJCTaBJICHI B
HACTYIHUX TaOIULISX:

Tabmuusa 8.1 - oId JIMCTOBHUX €JIEMEHTIB 1
MEXaHIYHHUX 3'€JHaHb BY3IiB;

Tabmuua 8.2 - mia
nepepisis;

3BapHUX  301pHHUX

Tabmums 8.3 - ana momepeyHuX CTUKOBHX

7.3— Alternative strength Ao for details classified as Ao

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

Table 8.1 for plain members and mechanically
fastened joints

Table 8.2 for welded built-up sections

Table 8.3 for transverse butt welds
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3BapHUX IIBIB;

Tabmums 8.4 - nmas mpuUBapeHHUX JOeTaneu i
pebep;

Tabmuus 8.5 - u1d HaBaHTaXEHUX 3BApHUX
BY3IIB;
Tabmuus 8.6 - st podiiiB 3 MOPOKHUHAMH;

Tabmuust 8.7 - s By3JOBUX 3'€IHAHb
rpat4acTux depm;

Tabmuust 8.8 - 11 OPTOTPONHUX IUIUT 13
3aKpUTHMHU pedpami;

Tabmuust 8.9 - s OPTOTPONHUX IUIUT 13
BIIKPUTUMU pedpamu;

Tabmums 8.10 - pgns By3miB  3'enHaHHSA
BEPXHBOI MOJIHIII 13 CTIHKOIO OaJIKH.

(5) Kareropii Mexi BTOoMH Ao, and

JIOKAJIbHUX J1aa30HiB HaNpy>KeHb MPUBEACHI
B Jlonatky B.

Mpumirka. Hamionaneauii Jlogatok Moxe MpU3HAYATH
MEXy BTOMU AC. 1 A7, Ui €IEMEHTIB HE OXOIJIEHHX

Tabmusamu 8.1 - 8.10 1 lomatkom B.

7.2 3MiHa MeXi BTOMH

7.2.1 Enemenmu 6e3 36aproeéanHsa aoo 3i

36apuumu  3'€OHAHHAMU 3  HOGHICHIIO
3HAMUM GHYmMPIWHIM 3A1UMKOBUM
HANPYHCEeHHAM

(1) B enemenrax 6e3 3BaproBaHHS abo 3i
3BapHUMU 3'€IHAHHSIMHU 3 TIOBHICTIO 3HSTHUM
BHYTPIIIHIM  3aJMIIKOBUM  HAMPY>KCHHAM
BIUIUB CEPEAHBOTO HANpPYKEHHs UKy Ha
MEKY BTOMH MOXK€ OyTH  BpaxoBaHHI
NPU3HAYEHHSIM 3MEHIICHOTO €KBiBaJEHTHOIO
Jiana3oHy HANpPyXEHHS IUKITYy Ao ,, SKIIO

YaCTHHA NUKITY a0o BeCh ITUKII € CTUCKAIOYHUM.

(2)  ExBiBasieHTHUI Jiana30H HANpyKEHHS
UKIy MOXe OyTH BH3HAUCHHH CYMOIO
po3tsarayroi vactuHu 1 60 % BenuuuHU
CTUCHYTOI YaCTMHU Jiala3oHy HarpyXeHHs
UKy, puc. 7.4.

7.2.2 Bnaue po3mipis

Q) Brus po3MipiB MOTIEPEYHOTO
nepepizy, NOB'SI3aHUN 3 TOBIIMHOK abo
IHIIUMU KOHCTPYKTUBHHUMH OCOOJIHMBOCTSIMHU
JeTaii, HeoOX1JHO BpaXOBYBaTH, SIK BKa3aHO B
tTabmuisix 8.1 - 8.10. B upomy BUmaaky mexa
BTOMM BHU3HAYA€THCS 5K
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Table 8.4 for weld attachments and stiffeners
Table 8.5 for load carrying welded joints

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

Table 8.8 for orthotropic decks — closed
stringers

Table 8.9 for orthotropic decks — open
stringers

Table 8.10 for top flange to web junctions of
runway beams

(5)  The fatigue strength categories Ao,

for geometric stress ranges are given in Annex
B.

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

Table 8.1 to Table 8.10 and by Annex B.

7.2  Fatigue strength modifications

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

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

@ The size effect due to thickness or
other dimensional effects should be taken into
account as given in Table 8.1 to Table 8.10.
The fatigue strength then is given by:
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AO-C,red = ksAO-C (71)

min|

\ > AG=|O'maX|+O,6|O'

o

0
% “'min

+ postsr (tension)
— cruck (compression)

Pucynok 7.4 — 3MiHeHu# [ianma3oH HANpPYKEHHSA LUKy JUIs €lIeMEHTIB 0e3 3BapioBaHHS abo 3i
3BApHUMH  3'€IHAHHSAMH 3 TOBHICTIO 3HSATHM BHYTPIIIHIM  3aJIMIIKOBUM
HarnpyXeHHIM

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

8 PO3PAXYHOK BTOMHU 8 FATIGUE VERIFICATION

(1) HowminaneHi, 3MiHHI HOMiHaIBHI a00 @ Nominal, modified nominal or
JIOKAJIbHI JIalla30HU HANpPYKEHHs MKy BiJ geometric stress ranges due to frequent loads
HAaBaHTA)XCHb, 1110 Oararo pasiB w,Q, (see EN 1990) should not exceed

nosroprorotecst  y,Q, (auB. EN 1990) He
MTOBHHHI MEPEBUIIYBATH

JUTS [iara30HiB HOPMaJIbHOTO

Ao <15 fy HaATNPYKECHHSI
(for direct stress ranges) (8.1)
Az— S 1’ 5 fy /\/g JIIA Z[iaHa3OHiB JAOTUYHOTO HAIIPYKCHHS
(for shear stress ranges)
(2)  HeoOximno mepeBipuTH, 100 MpH 2 It should be verified that under fatigue
BTOMHOMY HAaBaHTa)KCHHI: loading
Vet A0, <10
Ao !y
Ta (and) (82)
Vet ATe, <10
At |y

25



JACTY-H b EN 1993-1-9:201X

Mpumirka. Tabmumi 8.1 - 8.9 BumararoTh, mob s
JIesIKMX €JIEMEHTIB Jlara30HN HapyXXESHHS LUKIIIB OyIu
BU3HAYCHI B FOJIOBHOMY HaIpPYXKCHI.

(3)  Slkmo He BKa3zaHe iHIE, B KaTEropisx
eleMeHTiB B Tabmuisx 8.8 1 8.9, y pasi
CYMICHOTO BIUIMBY HAmNpy>KEHHS IIMKIIIB
Aog, 1 Atg, HEOOXiZHO IEPEBIPUTH, LIO:

3
VrAoe

Aoe !y

(4)  Komn Hemae manmx it Aog, 1 Arg,
MOYKE€ BUKOPHCTOBYBATHUCS (OpMa MEPEBIpKH 3
Honatky A.

Mpumirka 1. Jfomatok A mependadae MOB3IOBKHIiM
HAIpsIM Jiana3oHiB HANPYKEeHb HUKIIB. [laHe ysaBIeHHS
MOXe OyTH yTOYHEHE [UIs JIialma3oHiB OTHYHOTO
HaIpy>XeHHS [IUKJIIB.

Mpumirka 2. HamionaneHmit JlogaTok Mo)ke JaBaTH
iH(pOpMAIIifO PO BUKOPUCTAHHS JOJATKY A.

26

Ve ATe
Ate Iy

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

(€)) Unless otherwise stated in the fatigue
strength categories in Table 8.8 and Table 8.9,
in the case of combined stress ranges Aog,

and Az, itshould be verified that:

5

<1,0 (8.3)

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

available the verification format in Annex A
may be used.
NOTE: 1: Annex A is presented for stress ranges in

longitudinal direction. This presentation may be adapted
for shear stress ranges

NOTE: 2: The National Annex may give information
on the use of Annex A.



Taoauna 8.1 — [TnommuHI eTeMeHTH 1 MEXaHIYHi 3'e¢ JHaHHS

JACTY-H b EN 1993-1-9:201X

Table 8.1 — Plain members and mechanically fastened joints
Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumorn
Detail Constructional detail Description Requirements
category
Hpumirka 1. Mexa Bromu 160 - MmakcuManbHe [IpoxaTHi i mpecoBaHi BUpoOH Enementn 1) - 3): F'ocTpi KpOMKH, TOBEpXHEBI IePEKTH TIPOKATY
3Ha4YeHHs. HisKi iHII e1eMEHTH HE MOXYTh TOCATTU ) MiJIATal0Th BUNAICHHIO NUTI(OBKOIO 1 OTPUMAHHIO TUIABHUX
KpamIoi Mexi py 6y Ib-IKOMY YHCII [UKIIIB. 1) Tlnacunu i mactn Hepexo/iiB
NOTE: The fatigue strength curve associated with 2) Hpoxatruii mpodise Details 1) to 3): Sharp edges, surface and rolling flaws to be
(t:)atego][y 160 is the h;}ghest. No de;all c?n relach a 3) BeamosHi mPOdIB 3 TOPOKHUHAMH |mﬁ_rov%d by grinding until removed and smooth transition
etter fatigue strength at any number of cycles. NPAMOKYTHOT a60 KpyrJof (bOpMI/I. acnieved.
160
Rolled and extruded products:
——
\\i % 1) Plates and flats;
- =
{{@ 5%’% {5\3\\/ 2) Rolled sections;
3) Seamless hollow sections, either rectangular or
circular.
OO0pi3Ha TOBCTOJIMCTOBA CTAJIb 1 JIUCTH 4) Bci BuanMi citiji HepiBHOCTEI KPOMOK TTOBUHHI BUIAJISITHCSL.
ra3oIIa3MOBOTO pi3aHHS: [ToBepxHi pi3y noBuHHI (ppe3epyBaTucs ado nutihyBaTHcs, BCi
. . 3aJMpH TIOBUHHI BUIAJISITUCS.
4) MamuHHe Ta30IUIa3MOBE pi3aHHS a00 00pi3HUH
MaTepiall 3 TOAaIbIIUM TOBEICHHSM. Bynp-sxi MammuHHI TOIPSTIUHY, HATIPUKIIA] BT oTrepamii
. ) (bpe3epyBaHHs, MOXXYTh OyTH TIIbKU MapajieIbHUMU HAPSMY
5) KpoMku Marepiaiy 3 ra301u1a3MOBHM Pi3aHHAM HaTIPY KEHHS.
140 3 HETJTHOOKMMH PEryJIIPHIUMH OOpOo3HAMH 200

*)
{/4,

Marepia py4HOTo ra30IlIa3MOBOTO Pi3aHH 3
MOAAJIBLINM JIOBEACHHSM /ISl BU/IAJIEHHS BCIiX
HepiBHOCTeH. MammHHe Ta30IU1a3MOBE Pi3aHHS 3
sikicTio pizansst 3rizHo EN 1090.

Enementn 4) 1 5):

- [octpi KyTH MoBHHHI ycyBaTHcs nutipyBaHHIM (yxun <1/4) abo
OLIIHIOBATHUCS 3 YPaxXyBaHHSIM BiJIIOBITHUX KoedillieHTiB
KOHLICHTpAILIi HAalpYKEHH.

- He nonycrumuii peMOHT IOBTOPHUM 3BapIOBAHHSIM
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Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumorn
Detail Constructional detail Description Requirements
category
Sheared or gas cut plates: 4) All visible signs of edge discontinuities to be removed.
4) Machine gas cut or sheared material with The cut areas are to be machined or ground and all burrs to be
subsequent dressing. removed.
5) Material with machine gas cut edges having Any machinery scratches for example from grinding operations,
125 e P shallow and regular drag lines or manual gas cut can only be parallel to the stresses.
{;Nﬁ’a material, subsequently dressed to remove all edge .
2 Details 4) and 5):

discontinuities.

Machine gas cut with cut quality according to
EN 1090.

- Re-entrant corners to be improved by grinding (slope < Y4) or
evaluated using the appropriate stress concentration factors.

- No repair by weld refill.

6) 1 7): IlpokaTHi 1 mpecoBaHi BUPOOH SIK y
enemenrax 1), 2), 3)

6) and 7): Rolled and extruded products as in
details 1), 2), 3)

Enementu 6) 1 7): At 004HCIIOETHCS 32 POPMYIIOO:

Details 6) and 7): Az calculated from:

T

_vs(t)
ot

Jliist enemeHTiB 1 - 5 3 HEeip)kaBit0UOi CTaJII - HEOOXIHO BUKOPHCTOBYBATH 3HUKEHY HA OJHY CTYIIIHb KaTErOpifo.

For detail 1 —5 made of weathering steel use the next lower category.

112

8) CumerpuyHe 3'eJHAHHS 3 TOABIHHUME
HaKJaJIKaMH, 3 BACOKOMIIIHUMH OOJITAMH 3
TIOTIEPETHIM HATSITOM.

8) Double covered symmetrical joint with
preloaded high strength bolts

8) Ao 00UHCITIOETBCS 3a
nepepizoM OpyTToO.

8) Ao to be calculated on
the gross cross-section.

Jlst 6GonToBUX 3'€THAHD (€IEMEHTH
8) - 13)) B winomy.

BincTass Big Kparo eneMeHTy 10
LEHTpPY OO0JITOBOTO OTBOPY.

e >15d
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Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumorn
Detail Constructional detail Description Requirements
category
.9) 3'eqHaHHS 3 TOBIMHUMH HaKJIaKaMH, OOJITH .9) Ao oGuHCITIOETBCS 3a
i IBUIIICHOT TOYHOCTI. nepepizoM HETTo. Bizacrans Bix xpato:
.9) Double covered joint with fitted bolts. .9) Ao net crosssection.
e, >1,5d
(9) — Kpok GOITIB:
e 9) 3'enHaHHsA 3 OABIMHUMHI HaKIa KaMH Ao OOYHCIIOETHCS 3a POK OOJITIB.
iH'eKkUiiHMMK GonTamMu 6e3 MONEPEHBOr0 HATATY. | mepepizoM HETTO.
9) Double covered joint with non preloaded 9) Ao net crosssection. p, >2,5d
injection bolts.
Kpoxk 60mTiB:
10) 3'eiHaHHs 3 OTHOCTOPOHHIMU HAKJIaJKaMH 1 10) Ao obuuncaroeThCs 3a
BHCOKOMIITHUMH OONTaMH 3 HONEPEIHIM HATATOM. | IepepizoM OpYTTO.
. . . . . p, = 2,5d
90 10) One sided connection with preloaded high 10) Ao gross cross-section.
*—‘“:,ﬂ_ﬂ:’ S T strength bolts. ITo3HaueHHs BiAMOBIIHO 0
I S . - - EN 1993-1-8, puc. 3.1.
- 10) 3'eqHaHHSA 3 OMHOCTOPOHHIMH HAKJIaKaMH i 10) Ao obumcirOETHCS 3a
L =S iH'eKLiHMMK OONITaMHU 3 TIONEPEHIM HATATOM. nepepizoM OpyTTO. For bolted connections (Details 8)
10) R i
o . « . .. - . .
10) One sided connection with preloaded injection | 10) Ao gross cross-section. | © 13)) in general:
bolts. End distance:
: e >15d
11) EnemMeHTH KOHCTPYKIIiii 3 OTBOpaMH 11) Ao obuuncnroeTses 3a
HABaHTaXCHI 3THHAJIBHIM MOMEHTOM i HEPEPI30M HETTO. Edge distance:
MOB3JJOBXKHIM 3YCHILISIM. ]
11) Ao net cross-section.
11) Structural element with holes subject to e >15d
. ; , =1,
bending and axial forces
12) 3'emqHaHHS 3 OJJHOCTOPOHHIMH HAKJIATKaAMH, 3 12) Ao o6uucITOETHCS 32 )
80 ©0TaMH HiABHUIIEHOT TOYHOCTI. epepizoM HeTTo. Spacing:

12) One sided connection with fitted bolts.

12) Ao net cross-section.
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Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumorn
Detail Constructional detail Description Requirements
category
12) 3'ennanHs 3 OHOCTOPOHHIMH HAKJIAIKaMH i 12) Ao 00YHCIIIOETHCS 3a p, = 2,5d
iH'eKkUiiHMMK GonTamMu 6€3 MoNepeHEOro HAaTATY. | mepepizoM HETTO.
12) One sided connection with non-preloaded 12) Ao net cross-section. Spacing:
injection bolts. '
13) 3'eiHanHs 3 OMHOCTOPOHHIMH HakIagkamu abo | 13) Ao oOuHCcIIOEThCS 3a b, > 2,5d
CHUMETpUYHE 3'€JHAHHS 3 NO/ABIIHUMU HaKJIagKa- mepepi3oM HETTo. 2o
MU, 00JITaMU HOPMaJIbHOT TOUYHOCTI O3 momnepe/- 13) )
i Ao net cross-section.
HBOT'O HaTATY. be3 3MiHM HanpsiMy BeKTOpa - .
50 3y CHILIAL. Detailing to EN 1993-1-8, Figure
31
13) One sided or double covered symmetrical
connection with non-preloaded bolts in normal
clearance holes. N, load reversals.
14) bontu i cTpwkHi 3 HapizaHuMm a0bo HakaTanuMm | 14) Ao po3paxoOBYETHCS 3a IUIOILICIO HETTO 1 PO3TAT 3yCUIUIS Ha
Pi3BONICHHAM B HaNpyXeHOMY cTaHi. [lJI1 BeUKAX | GouT.
niameTpiB (aHKEpHI O0OJITH) HEOOXiTHO ) ) ) )
BPaxoByBaTH BILIMB PO3MIpy [IPH IOTOMO3i K. . [ToBuHHI BPAXOBYBATHCS 3THH | PO3TST Bilt eq)eKTy BaKensi
Hapy>XCHHA 3rUHY B11 IHIIUX BIIJIMB1B. I[J'IH 00JITIB 3 NoNnepeaHIM
14) Bolts and rods with rolled or cut threads in HATATOM MOXKE OPaTHCA 710 yBArH 3MCHIICHHS Jliana3oHy
50 tension. For large diameters (anchor bolts) the size | HalPYXKEHHA LHAKIY.

BIUIUB PO3MIpIB /IS

size effect for

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

effect has to be taken into account with k.

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

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

For preloaded bolts, the reduction of the stress range may be taken
into account.
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Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumorn
Detail Constructional detail Description Requirements
category
Omuo3pizHi abo aBo3pi3Hi GonTH (pissoieHus He B | 15) A7 0GUMCITIOETHCS B TUIOIII GPYTTO GOIITA.
TUIOIIHHI 3pi3y) 15): GOITH i IBHIIIEHOT TOYHOCTI,
GOJITH HOPMAIIBHOT TOUHOCT] G€3 3MiHU HAIIPAMY 15) Az calculated on the shank area of the bolt.
BeKTOpa 3ycHIIs (0ONTH Ki1acy MiItHOCTI 5.6, 8.8
L] a6o 10.9).
100 - L - )
n=5 f.]5j —r Bolts in single or double shear Thread not in the
-~ I_; shear plane 15)
- Fitted bolts
- normal bolts without load
reversal (bolts of grade 5.6, 8.8 or 10.9)
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Tabmuus 8.2 — 3Baphi 30ipHI Iepepisu
Table 8.2 — Welded built-up sections
Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKILIiT Omuc Bumoru
Detail Constructional detail Description Requirements
category
BesnepepBHi MoB310BKHI 3BapHi IIBH. Enementn 1)1 2)
1) TopueBsi mBH, BUKOHAHI aBTOMATHYHUAM 3BapIOBAHHAM 3 000X He nomyckarothes nedexTn Ha MoYaTKy i KiHI 1B, 3a
OOKIB. BHHSATKOM BUTIAJIKIB KOJH (haXiBIeM BUKOHYIOTHCS
) ) ) ) ) PEMOHT i KOHTPOJIb JUIS IEPEBIPKH MPaBHIBHOCTI
T 2) ABTOM.aTI/I‘IHl KYTOBI 3BapHi IIBH. T(.)le.I IUIACTHUH, K1 PEMOHTHHX POGIT.
- 3’€IHaHHI BHAXJIECT MiAJIATAIOTh MEePEBIpIli 3 BAKOPHCTAHHIM
125 - eneMeHTy 6) abo 7) 3 Tabmui 8.5. Details 1) and 2):
1) ' Continuous longitudinal welds: No stop/start position is permitted except when the repair
. . . is performed by a specialist and inspection is carried out
1) Automatic butt welds carried out from both sides. to verify the proper execution of the repair.
2) Automatic fillet welds. Cover plate ends to be checked using
detail 6) or 7) in Table 8.5.
3) KyroBwuii a60 ToplieBHii OB, BAKOHAHUI aBTOMaTHIHUM 4) Komm eneMeHT MIiCTUTH Ie(EKTH Ha MOYATKY 1 KiHIT
3BapIOBaHHSM 3 000X OOKIB, ajie K MICTHTh Te()eKTH Ha [IBa, TOBHHHA BUKOPHCTOBYBaTHCS Kateropis 100.
N MOYaTKYy 1 KiHIIi IIBa. . ] ] o
; — 4) When this detail contains stop/start positions category
N’%ﬁzﬁ 4) CTUKOBWIA 1110B, BAKOHAHUI aBTOMATUYHIM 3BapIOBAHHAM 100 to be used.
- TITBKH 3 OHOTO OOKY 3 Oe3IepepBHOIO MiIKIAaIKOI0, ae 0e3
112 % > (3

neeKTiB Ha IOYaTKY 1 KiHIIi IIBa.

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

4) Automatic butt welds made from one side only, with a
continuous backing bar, but without stop/start positions.
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Kateropis
€JIEMEHTIB EnemeHT KOHCTpYKILIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
5) KyroBuii a00 TOpIICBHIiA OB, BAKOHAHUN PYIHUM 5), 6) HeoOxigHa ayxe X0opola miAroHKa CTHKY MiXK
3BapIOBaHHSM. TTOJTUIICIO i CTIHKOIO OAJIKH.
— 6) OTHOCTOPOHHIN TOPIIEBUH IIOB, BUKOHAHUI PyYHUM Kpaii cTiHKY MOBUHEH OyTH MiATOTOBICHHIA TaK, MO0
“’“ﬁa-ﬁk T 3BapIOBaHHAM a00 aBTOMaTHYHHM 3BapIOBaHHIM 30KpeMa IS MPUTYTIJICHAa KPOMKa 3a0e31edyBaia NoCTiHHuI IpoBap
= . .
100 6anok Kopob4aToro mepepizy. KOpeHs 1mBa 0e3 po3pHBiB.
=
5y = 5) Manual fillet or butt weld. 5), 6) A very good fit between the flange and web plates
) is essential. The web edge to be prepared such that the
6) Manual or automatic butt root face is adequate for the achievement of regular root
welds carried out from one side only, particularly for box girders | Penetration without break-out.
7) BigpemoHTOBaHI KyTOBI IITBY, BUKOHAHI PYYHUM 3BaploBaHHAM | 7) BumpapneHHs motiyBaHHAM, BUKOHAHI (haXiBIEeM IS
a00 aBTOMAaTUYHUM 3BapIOBaHHAM, a00 TOPIIEBI 3BapHi IIBH IS BHIAJICHHS BCIX BUAUMHUX Je(EKTiB, 1 BIOIOBITHAN
kareropiii 1) - 6). KOHTPOJIb MOXKYTbH BiTHOBUTH IIEPBUHHY KaTETOPIIO.
100 b ) . ) . - L
e e 7) Repaired automatic or manual fillet or butt welds for categories | 7) Improvement by grinding performed by specialist to
@ 1) to 6). remove all visible signs and adequate verification can
restore the original category.
8) 3BapHe 3'eTHaHHSI 3 NEPEPUBUCTHM TTIOB3AOBXHIM KYyTOBHM 8) Ao HOpMasTbHE HATIPYKEHHSI B TTOJIHIII.
€ h LIBOM. . .
- _ o _ 8) Ao based on direct stress in flange.
81 =T 8) Intermittent longitudinal fillet welds.
"\§/’ \
g/h<25
9) 3BapHe 3'eIHAHHS 3 TOPIECBUMH a00 KyTOBUMH IIIBAMU 1 9) Ao HOpMasbHE HAMPYXEHHSI B TIOJIHIII.
MEPETUHAIOYY IIIBH OTBOPAMHU 3aBBHIITKU He Oinbrire 60 mM. J{ms ] ]
OTBODIB, IO NEPETHHAIOTH IOB, 3aBBULIKK Oibine 60 MM IuB. 9) Ao based on direct stress in flange.
7 eneMeHt 1) y Tabmmii 8.4.

9) Longitudinal butt weld, fillet weld or intermittent weld with a
cope hole height not greater than 60 mm. For cope holes with a
height >60 mm see detail 1) in Table 8.4
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Kateropis
€JIEMEHTIB

Detail
category

EnemeHT KOHCTpYKILIiT

Constructional detail

Omuc

Description

Bumoru

Requirements

125

112

90

10) TToB310BXKHIH CTUKOBUIA 3BapHHUH OB 31 3HATUMHU
HaNpy>KeHHSIMH 3 000X OOKIB MapaelbHOTO HAPSAMY
HaBaHTaxeHH:, 100 % He pyiHyrOUHi KOHTPOIIb.

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

10) Be3 nutihoBKH 3 MOYATKOBOI 1 KIHIIEBOT CTOPIH 3'€THAHHS.

10) N, grinding and no start/stop

10) He3arunaieHe norauOiieHHsT Ha IOYATKY 1 KiHI 3BapHOTO
1IBa.

10) with start/stop positions

1) -

11) ABTOMaTHYHE NMOB3I0BKHE KOHTAKTHE 3BaprOBaHHs 0Oe3
nIedeKTiB Ha TOYaTKY 1 KiHIIi IIBa B TPOMIIIAX 3 MOPOKHIHHAMH.

11) Automatic longitudinal seam weld without stop/start positions
in hollow sections

11) Bincyrnicts gonyctumux nedexrtis 3a EN 1090
Tosmwmna crinku t>12,5 mm.

11) Free from defects outside the tolerances of EN 1090.
Wall thickness t <12,5 mm.

11) ABTOMaTHYHE NMOB3/JOBXXHE KOHTAKTHE 3BapIOBaHHS 0e3
JedekTiB Ha MoyaTKy i KiHIIl [IBa B MPOQIIISLX 3 TOPOKHUHAMH.

11) Automatic longitudinal seam weld without stop/start positions
in hollow sections

11) ToBiIMHA CTIHKH
11) Wall thickness

t>12,5 mm (Mmm)

11) 3 medexramu B HOYATKY/KIHIIi IIBA.

11) with stop/start positions

s enemenTiB 1 - 11 3 MOBHICTIO MEXaHI30BaHUM 3BapIOBaHHSIM 3aCTOCOBYIOTHCS KAaTETOPIl I aBTOMAaTHYHOTO 3BapPIOBaHHS.

For details 1 to 11 made with fully mechanized welding the categories for automatic welding apply.
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Tao6auusa 8.3 — [Tonepedni CTUKOBI 3BapHi IIBU
Table 8.3 — Transverse butt welds
Karteropis
€JIEMEHTIB EnemeHT KOHCTpYKIIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
Bes migxmaaku Bci 3BapHi mBH MOBHHHI OyTH 31 3HATUMHI
] BUITYKJIOCTSIMH TIapaJIeJIbHO HAINpPSIMY, BKa3aHOMY
1) [Tonepeune 3'exHaHHSA B IUIACTHHAX 1 TUIUTAX CTpiKOIO.
, . . . .
2) 3'eqHaHHS B MOJUIIX 1 CTIHKAX 0aJIOK BUKOHAHI MEPe JUiMAHKY HATIKAHHS METANTy LB HA IOBEPXHIO
—— 30MpanHIM OCHOBHOI'O MeTally IOBHHHI 6yTH (pe3epoBaHi 10
- =1/4 . . - i i
eI ~—~ o 3) CTHKOBI 3BapHi MIBY MOMEPEUHNX Tepepi3iB npokaTaux | TOPCPXHI Y HATPAML HATPYKCHHA.
L1 — i ; . .
- 6asioK, 6e3 OTBOPIB, MO NEPETHHAIOTh IIBH 3BaproBaHHA 3 060X OOKIB; HEpeBipAETHCS
— .
- — E;#;a_“ 4) TlonepeuHe 3'€HAHHS B IUTACTHHAX i TUTMTAX, 110 HEPYHHYIOTHM KOHTPOJICM.
== - > 3BYXKYIOTHCS TIO IIUPHHI 200 TOBINHMHI, 3 yxmwioM < 1/4, Enemenr 3)
L2 ) e _‘w}
By —— Without backing bar: Ti v i
— 4 ) : UIbKH 715 3'€IHaHb IPOKATHOrO npodito, 1o
- Lo 03pi3aloTh 1 IOBTOPHO 3BApIOIOTb.
112 1) Transverse splices in plates and flats. po3p p P
r 3 ]
O

BIUIUB PO3MIpY JUIst

size effect for

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

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

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

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

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

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

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

Applies only to joints of rolled sections, cut and
rewelded.
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Kareropis
€JIEMEHTIB EnemeHT KoHCTpYKLIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
5) Ionepeune 3'enHAHHAA B IUNIACTHHAX 1 TUTUTaX Bucora ormykitocTi 3BapHOTO IIIBa HE TIOBUHHA
. . o nepesumnyBaTu 10 % MIpUHY MIBa 3 IIIABHAM
6) CTukoBi 3BapHi B NOMEPEYHUX NepepiziB NPOKATHUX | pepexonoM /10 MOBEPXH MIACTHHH
Oaok Oe3 MepeTHHAIYUX IIIBU OTBOPIB
. . JlinsIHKY HAaTiKaHHS METay IIBA Ha TIOBEPXHIO
7) [Tonepeune 3 €NHAHHS B TUIACTHHAX 1 TUTHTAX, 1110 OCHOBHOTO METaTy NOBHHH 6yTH (pe3epoBati 10
. 3BYIKYIOTBCS TIO IHPHHI 260 HOBEPXHi y HANPAMi HAIIPYKEeHHS
<0.1b <1/4 ,
1T H — SR ToBIIMH, 3 yXuioM < 1/4 3BaproBaHHs 3 000X OOKiB MEpPeBipIETHCS
Lo HEepYHHYIOUNUM KOHTPOJIEM
- 5) Transverse splices in plates or flats. PYHIY p
e %E }
\5) . . . Enemenrtu 5) 17
— - 6) Full cross-section butt welds of rolled sections without )17)
<1/4 = cope holes. 3BaprOBaHHs BUKOHYETHCS B HIKHEOMY IOJIOMKEHH.
90 e | r‘“.'f"f—::%é\ . . - - ) )
(6) © 7) Transverse splices in plates or flats tapered in width or | - The height of the weld convexity to be not greater
in thickness with a slope < 1/4.. than 10% of the weld width, with smooth transition
BILJIMB PO3MIPY JIJIst . to the plate surface.
Translation of welds to be
size effect for hined hf - Weld run-on and run-off pieces to be used and
0 machined notch free. subsequently removed, plate edges to be ground
t>25mm (mm): Kk =(25/t)" flush in direction of stress.
- Welded from both sides;
checked by NDT.
Details 5 and 7:
Welds made in flat position.
8) Sk enemenT 3), aje 3 MepETUHAIOUNMH IIBU OTBOpaMH. | Bci 3BapHi 1B ITOBHHHI OYyTH 31 3HATUMH
. . BUITYKJIOCTSIMH HIapaJieIbHOTO HANpsMy, BKa3aHOMY
8) As detail 3) but with cope holes. CTpiNKOIO
80 JIinsgHKY HAaTiKaHHS METalTy IIBa HA IOBEPXHIO
2 OCHOBHOT'O MeTaJly IIOBHHHI OyTH (pe3epoBaHi 10
) MOBEPXHI Y HAIPsAMIi HalpyKeHH
BIUIUB PO3MIpY JUIs
3BaproBaHHs - 3 000X OOKIB; MepeBipsIeTHCS
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Kareropis
€JIEMEHTIB

Detail
category

EnemeHT KoHCTpYKLIiT

Constructional detail

Omuc

Description

Bumoru

Requirements

size effect for

t>25 mm (mm): k, =(25 /t )°?

HEpYHHYIOUMM KOHTPOJIEM

[TpoxatHi mpodini - THX ke po3MipiB Oe3
ypaxyBaHHS JOITYCKiB.

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

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

- Welded from both sides;
checked by NDT.

- Rolled sections with the same dimensions without
tolerance

differences

80

BILJIMB PO3MIpPY JJIs

size effect for

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

9) [Nonepeune 3'eqnanHs 6anky 6€3 MepETUHAIOYNX IIBU
OTBOPIB

10) CtukoBi 3BapHi IIBU IONEPEYHUX ITEpepi3iB
NPOKAaTHUX 0aJIOK 3 MepepUBAIOYHMH

OTBOpaMu

11) ITonepeune 3'eqHaHHSA B IJIACTUHAX, TUTUTAX,
npokaTHOMY Tpodisi abo Gariii.

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

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

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

BucoTa BumykI1ocTi 3BapHOTO 111Ba HE TIOBMHHA
nepesuiyBati 20 % MUPUHY 11BA, 3 TUIABHUM
Mepexo/I0M JI0 TIOBEPXHi IJIACTHHU

3BapHuii 0B He (Ppe3epyeThest N0 MOBEPXHi
IUIACTHH

JinsHKY HaTiKaHHS MeTajy [IBa Ha MOBEPXHIO
OCHOBHOTO METay IIOBHHHI OYTH (ppe3epoBaHi 10
TIOBEPXHI B HAIIPSIMI HAIIPY KEHHS

3BaproBaHHs - 3 000X OOKIB; MepeBipsIeTHCS
HEepYHHYIOUNM KOHTpPOJIEM

Enemenrt 10)

Bucora ormykitocTi 3BapHOTO IIIBa HE TIOBUHHA
nepeumyBatd 10 % mupuHM 11Ba, 3 TNIABHUM
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Kareropis
€JIEMEHTIB EnemeHT KoHCTpYKLIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
TIEPEX0I0M 10 TTOBEPXHIi IIACTHHH.
- The height of the weld convexity to be not greater
than 20% of the weld width, with smooth transition
to the plate surface.
- Weld not ground flush
- Weld run-on and run-off pieces to be used and
subsequently removed, plate edges to be ground
flush in direction of stress.
- Welded from both sides;
checked by NDT.
Detail 10:
The height of the weld convexity to be not greater
than 10% of the weld width, with smooth transition
to the plate surface.
12) CtukoBi 3BapHi IIBU MONEPEYHUX HEpepi3iB JlinsHKY HAaTiKaHHS METaJly I11Ba HA TIOBEPXHIO
NpOKaTHUX 0astok 6e3 OTBOPIB, 110 MEPETHHAIOTH IIIBU. OCHOBHOI'O METally MOBUHHI OyTH (ppe3epoBaHi 10
— ] . ] MOBEPXHi y HaNpsAMi HAOPY>KEHHs 3BaprOBaHHS 3
%{;}\ 12) Full cross-section butt welds of rolled sections without o6oxp601<i§ P by P
63 == cope hole.
= 5 |- - Weld run-on and run-off pieces to be used and
42) == subsequently removed, plate edges to be ground
flush in direction of stress.
- Welded from both sides.
36 o vt 13) OIHOCTOPOHHI CTHKOBI 3BapHi MIBU 13) be3 migknaaku
A
- 13) Butt welds made from one side only. 13) Without backing strip.
13) — 13) OaHOCTOPOHHI CTHKOBI 3BapHi MIBH 3 IOBHAM
71 TpOBAPOM, MePEBipeHi 3aco06aMu HepyiHYI0UOTo
BILIMB PO3MIpPY IS
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Kareropis
€JIEMEHTIB EnemeHT KoHCTpYKLIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
size effect for KOHTPOJIIO
t>25 mm (mm): k, =(25 /t )°2 13) Butt welds made from one side only when full
penetration checked by appropriate NDT.
3 miAKIIa K00 Enementn 14) 1 15)
Tt
14) Momepeune 3'eqHaHHS KyToBi mBH, 110 MPUKPITUTIOIOTE MiIKIaAKH HE
— »—‘T{i , nmoBoautd > 10 MM 10 Kparo HaBaHTAXKCHOT
- % Ly 15) Ilonepeyne cTUKOBE 3BapHE 3’ €JHAHHSA, 10 TACTHHL
= >10mm 3BYXKYEThCS MO IUPHHI 2060 TOBIIMHI 3 yxmwiom < 1/4
/ [TpuxBaTOUYHI B BCEpEIUHI KDOMOK CTUKOBUX
% % MoskHa 3aCTOCYBATH JJIsl THYTUX IUIACTHH. HIBiB
14) — {15 With backing strip: Details 14) and 15):
BILTMB PO3MIpY st 14) Transverse splice. Fillet welds attaching the backing strip to terminate >
size effect for 15) Transverse butt weld 10 mm from the edges of the stressed plate.
525 mm (Mm): K, =(25 /t )°2 tapered in width or thickness with a slope < 1/4. Tack welds inside the shape of butt welds.
: S
Also valid for curved plates.
16) ITonepeune cTUKOBE 3BapHE 3 €THAHHS, IO 16) V Bumazky, KOJIU KyTOBHUH OB JUTsl KPIiTICHHS
” 3BYXKYETBCS 10 IMUPHHI 2060 TOBIMKHI, 3 yxmwiom < 1/4 | migKIaaky 3akinayetbess < 10 MM Bin kparo
— Q HAa I IKJIaa, sSIKa BUNAIAETHCS, IUTACTHHU a0 SKIIO He MOXKe OyTH rapaHTOBaHa
T = XOpOIIA MiATOHKa
= iy ~ MoskHa 3aCTOCYBaTH JUIs 3iTHYTUX TUIACTHH
= 16)T b I backi ) 16) Where backing strip fillet welds end <10 mm
50 - ransverse butt weld on a permanent backing strip from the plate edge, or if a good fit cannot be
BILITHE POIMIPY LT tapered in width or thickness with a slope < 1/4.. guaranteed.
size effect for Also valid for curved plates.
t>25 mm (mm): k,=(25 /t )°?
71 BIUTUB po3Mipy st £>25 mm yxun (slope) < 1/2 17) IonepeuHe 3'etHaHHS, Pi3Hi 32 TOBLIIMHOIO JIUCTH Oe3

i/abo JuIst BpaxyBaHHS

MepeXoy 110 TOBIIKHI JIUCTIB, BUPIBHIOBAHHS 110 OCHOBIH
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Kareropis
€JIEMEHTIB

Detail
category

EnemeHT KoHCTpYKLIiT

Constructional detail

Omuc

Description

Bumoru

Requirements

eKCIICHTPHYHOCTI:

size effect for t>25 mm and/or |
generalization for eccentricity:

25" e t°
k5 = L 1+7 15 15
t ot et

JIHIT

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

SIk ereMeHT
1 B Tabn. 8.5

As detail 1
in Table 8.5

SIk ereMeHT
4 B Tabi. 8.4

As detail 4
in Table 8.4

. - ’_r_,,ﬂ;gh__L ot
T e
t o e T —
— -"‘--\._'"‘--__‘_‘_h_ T— _ﬂ
r1 \ "'“"“»-..;:_-E—_,..—-
R

18) [NomepeuHe cTHKOBE 3BapHE 3’€THAHHA Ha IOJIUILIX,
10 TIEPETHHAIOTHCS

18) Transverse butt weld at intersecting flanges.

19) 3 paniycom mepexofy, BiAmoBixHO 10 Tabmwmii 8.4,
eJeMeHT 4)

19) With transition radius according to Table 8.4, detail 4

Enementn 18) 1 19)

Mesxa BTOMH JIJIs ISTaIl, [0 HE MEePETHHAETHCS
3BapHUM [IBOM MOBUHHA OYTH MepeBipeHa 3a
Tabnunero 8.4

SIK elleMeHT 4) abo elleMeHT 5)
Details 18) and 19)

The fatigue strength of the continuous component
has to be checked with Table 8.4, detail 4 or detail 5.
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Tabmuusa 8.4 — IligkpimeHss i pedpa >KOPCTKOCTI MPH 3BAPIOBAHHI

JACTY-H b EN 1993-1-9:201X

Table 8.4 — Weld attachments and stiffeners
Kareropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omc Bumoru
Detail Constructional detail Description Requirements
category
80 L <50 mm (mm) [MoB3moBxHI pebpa TosuuHa pebpa MoBHHHA OYTH MEHIIIE HiK HOTo
) ) ) ) BHCcOTa. [HakmIe quB. TabmuIro 8.5, enementu 5) i
50 < L <80 MM 1) KaTeropis eneMeHTiB BapilO€ThCs 3aJIEKHO BiJ 6)
71 (mm) JIOBXXHHH pedpa L
. o ' The thickness of the attachment must be less than
80 <L <100 mm ?;;;7; Longitudinal attachments: its height. If not see Table 8.5, details 5 or 6.
63 (mm) T~ 1) The detail category varies according to the length
of the attachment L.
56 L >100 mm (mm)
L >100 mm (mm) . — L 2) [ToB3moBsxHI pedpa B MIaCTUHI a00 TPyOi
- -ra,_ = -
<45° - e x\ﬁ ) Longitudinal attachments to plate or tube.
3) [ToB30BXHI MiICKITIONOYI pedpa 3 KyTOBUMH Enemenru 3) i 4)
- L " mBaMH 3 IJIaBHUM IIEPEXOA0M 10 IIACTUHH abo .
~— T TpyOu; TOpEIs KyTOBOTO IIBA MOCHIEHUH (MTOBHUH Pajiyc I mIaBHOTO NMEPEXoy BUKOHYETHCS Ha
r>150 MM (mm) fh:e::%___ . npOBap), JIOBKMHA TTOCUJICHOT'O [IBA pe6p1 nepea 3BaproBaHHAM CIIOYATKY MEXaHIYHUM
80 : 3) ~— « a00 ra3omIa3MoBUM Pi3aHHAM; 00JaCTh IITABHOTO
- reinforced 3) Longitudinal fillet welded gusset with radius nepexoy i 3BapHuii OB Ppe3epyroThes M0
HOCHUICHIH transition to plate or tube; end of fillet weld reinforced | manpsimy cTpinku Tak, 1100 Kpaii 111Ba MOBHICTIO
(full penetration); length of reinforced weld >1. BiJIaJIsIBCS
r 1 ] 4) TpucTaBHuii nuCT, npuBapeHuii 1o kparo miactuam | Details 3) and 4):
L = 3 =_ T abo momuui 6anKku . . —_
% x;}b{%‘_\;} - Smooth transition radius r formed by initially
( Iﬁa‘\ T 4) Gusset plate, welded to the edge of a plate or beam | machining or gas cutting the gusset plate before
abo (or) ~ o flange. welding, then subsequently grinding the weld area
r>150 v (mm) T parallel to the direction of the arrow so that the
1 _r_1 == -~ transverse weld toe is fully removed.
— <<= S = “"'E-Ff;’
1 6 L 3 5%
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Kareropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omc Bumoru
Detail Constructional detail Description Requirements
category
L: JOBXXHWHA MPUEJHAHHA SIK B €JIEMCHTax
1 1,2 a603
L < 5 L: attachment length as in detail 1, 2 or 3
- T 5) IpuBapeno 6e3 papiycy nepexony/
40 I/';:}%wﬁ 5) As welded, no radius transition.
[MTonepeuni pedpa Enemenru 6) i 7)
80 £ <50 mm (mm) . . . .
6) [IpuBapeHi 10 TACTHHA KiHIi 3BapHUX IIBIB OBUHHI OYTH PETEIHHO
. ) . BizdpesepoBaHi Al BUAATICHHS MOXKIUBHX
7) BepTI/IKaJ'ILHl pe6pa JKOPCTKOCT1 IPpUBAPCHI 10 Hil[piSiB
Oamku abo TUIOMKHHOI (hepMu
. 7) Ao noBHHHA OOYHMCIIIOBATHCS 33 3HAUCHHSIMHU
; — ) I[la(.bparMa ,KOpO6anHX Ganok npusapena 10 TOJIOBHOTO HANPy>KEHHS, SKIIO peOpOo KOPCTKOCTI
. = H“‘"m nomii 460 CTIHKH HE TOXOJUTH J0 TOJHI, TUB. JIiBY CTOPOHY
ERH ] “‘E‘-‘E@l He nonyckaerbest i1t Malix nepepisziB npodiiis 3 Details 6) and 7):
= =gl ) e NIOPOKHUHAMH
N L . Ends of welds to be carefully ground to remove
3HaueHHS TaKOX 3aCTOCOBYIOTHCS IS T IKPITUIIO- any undercut that may be present
50<¢ <80 mm ] e ¢ FOYHX KiJIelb '
71 (mm) - =2 - ttachments: 7) Ao to be calculated using principal stresses if
ransverse attachments. the stiffener terminates in the web, see left side.
6) Welded to plate.
7) Vertical stiffeners welded to a beam or plate girder.
8) Diaphragm of box girders welded to the flange or
the web.
May not be possible for small hollow sections. The
values are also valid for ring stiffeners.
= 9) BruiB npuBapeHux 3pi3aHuX MTUQPTIB HA
e OCHOBHUI MeTall
80 %::: e
(9) S 9) The effect of welded shear studs on base material.
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Tabauusa 8.5 — 3BapHi By3iu, 1m0 0e3nocepeHb0 CIPURMAIOTh HABAHTAKEHHS
Table 8.5 — Load carrying welded joints
Karteropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
80 <50 mMm BCi t XpecTononiOHi i TaBpOBi 3’ € THAHHS 1) Ornsin mokasye BiACyTHICTD po3nIapyBaHHS i
(mm) [Mm] (mm) . . ) BimXmiIeHb Bif Bici 3a Bumoramu EN 1090
50</ <80 Bci t 1) PyiinyBaHHS B OCHOBI TOPLICBHX IIBIB 3 MOBHUM
1 MPOBAPOM 1 BCiX 3'€JHaHb 3 HETIOBHUM ITPOBAPOM. 2) lns obuucieHHss Ac BUKOPHCTOBYIOTh
63 80<¢ <100 Bel t e . Cruciform and Tee joints: SMIHHE H'OMlHaHBHe HATPyEHHA
56 100<¢ <120 Bei t 1) Toe failure in full penetration butt welds and all fl)efgi;; f ;i?i;;ifggﬁﬁ_rg’gf 5;];\14 c.
56 >120 t<20 partial penetration joints. YTBOPCHHSA TpiH.[‘I/IHI/I B.KopeHi mBa
HepeBIpsIETHCS BIAMOBITHO O HANPY>KSHHS
120<¢ < 200 t>20 BU3HAYCHUMH B PO3JIiJIi 5 3 BAKOPUCTAHHAM
50 kareropii 36*m1a Ao, i kateropii 80 s Az, .
£>200 20<t=30 [Mo-ngpyre, yTBOPEHHS 30BHILIHBOT
200</ < 300 t>30 TIOB3I0B)KHBOI TPILIMHK BU3HAYAETECS 0 AT Y
45 HaBaHTaXXEHIH MIaCTHHI.
£>300 30<t <50
Enementu 1) - 3) Bigxunenns Big Bici B
40 £>300 t>50 HalOIiIbIIE HaBaHTamepoi IJIACTHHU HE HOBI{HHi
nepeBuIyBatu 15 % BiJ TOBIIMHHU cepeTHBOI

Sk eneMeHT
1 B Tabn. 8.5
As detail 1
in Table 8.5

THy4YKa MMaHeab
flexible panel

-

i

2) PyitHyBaHHs B OCHOBI 3BapHOTO 1IBa Ha KParo
MPUEHAHHS J0 IUTACTHHHY, 13 i {BUICHHAM
HAMpy)XEHHS Ha KpasX 3BapHOrO IIBa Yepe3 JOKalbHi
KOHIICHTpAIIi1 fedopMarliii TUTaCTHHU.

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

IJIaCTUHMU.

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

2) For computing Ao , use modified nominal
stress.
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Kareropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
3) PyitHyBaHHs KOpEHS TOPLEBOI'O LIBA y TABPOBUX 3) In partial penetration joints two fatigue
3BapHUX 3'€JHAHHSIX 3 HEIIOBHUM IPOBapoM abo B assessments are required. Firstly, root cracking
3’€THAHHSX 3 KyTOBUMU 3BAPHUMHU [IBAMH 3 evaluated according to stresses defined in
e(peKTUBHHUM TTIOBHUM MPOBAPOM Y TABPOBHX 3BAPHUX section 5, using category 36* for Ag,, and
3 €AHAHHIIX. category 80 for Az,
N \ 3) Root failure in partial penetration Tee-butt joints or S dl King i luated b
36 — fillet welded joint and effective full penetration in Tee- econdly, toe cracking 1s eva uate_ y
(3 T Py determining Ao in the load-carrying plate.
\ butt joint
2 joint. .
Details 1) to 3):
The misalignment of the load carrying plates
should not exceed 15 % of the thickness of the
intermediate plate.
3BapHi 3'€JHAHHS BHAXJIECT 4) Ao y IIaCTHHI IOBHHHO OOYHCIIOBATHUCS B
. . . 001acTi, 110 TOKa3aHa Ha PUC.
4) KytoBuil 3BapHHi! II0B y 3'€AHAHHI 3 HAXJIECTOM.
Al enement 5) Ao TOBHHHO OOYHCITIOBATHCS B
1 B Tabmn. 8.5 >10mm Overlapped welded joints:
- o NEePEeKPUBAIOYHX TUTACTHHAX
As detail 1 % v 4) Fillet welded lap joint. .
in Table 8.5 - — ! @ o T Enementu 4) i 5)

dJ1aHTOoBI MIBY ITOYNHAIOTHECS Ha BiACTaHl HE
MeHIIe Hixk 10 MM Bif Kparo IIacTHHU
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Kareropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
3BapHi 3'€JHAHHS BHAXJIECT [NosiBa 3cyBHUX TPIIKMH Y 3BAPHOMY IIBI
. . v . MMOBHHHA KOHTPOJIFOBATHUCS SIK B €JICMCHTI
5) KyroBuii 3BapHHii OB y 3'€THAHHI 3 HAITYCKOM. KOHCTpYKL 8).
Overlapped: 4) Ao in the main plate to be calculated on the
5) Fillet welded lap joint. basis of area shown in the sketch.
10 mm 5) Ao to be calculated in the overlapping
45% w plates.
¢
\,@' Details 4) and 5):
- Weld terminations more than 10 mm from
plate edge.
- Shear cracking in the weld should be checked
using detail 8).
t, <t t. >t 30BHIIIIHI HAKJIAJAKH B OaiKkax i IUIOMUHHUX (pepmax 6) SIk110 30BHINIHS HAKIAAKa [IAPIIA HIXK
) . TIOJIMIIS, HEOOXITHUI MOTIePEYHHIM TOPIICBHI
56* t<20 N 6) Topuesi 30HM IPUBapEHOi HAKIAJKH 3 TOIIEPECUHUM 3BapHHii 0B, BiH MOBMHEH GYTH PETETBHO
mBoM abo 6e3 HbOro. BiadpesepoBaHuii 17151 BUAATIEHHS Mipi3iB.
50 20<t<30 t<20 e : : MiHiMajbHa TOBXKMHA 30BHINTHLOT HAKJIAKN
= | Cover plates in beams and plate girders: 200 A A
S -~ MM.
< < I ) )
45 30<t=<50 20<t=<30 6) End zones of single or multiple welded cover plates, 1 oy 6
with or without transverse end weld. Jisl ypaxyBaHHs BIUTUBY PO3MIpY O1IbIIe
40 t>50 30 <t<30 KOPOTKHUX HAKJIAJIOK JIUB. €JIeMEHT 1).
36 - t>50

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

The minimum length of the cover plate is 300
mm. For shorter attachments size effect see
detail 1).
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Kareropis
€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
7) 3oBHilHI HaKIaAKK B OaJIkax i MIOIMHHUX 7) @pezepyBatu nonepedHuii 1000BUi MIOB 10
(epmax: TIOBEPXHI IJIACTUHU.
Hocnﬂege NIONEPEUHE KiHLEBE 3BaPIOBAHHA 5tC - MiHiMalbHA IOBKHHA IIOCUIIEHOTO 3BapHOTO 1Ba. | J[omarkoso, sakmo t,>20 MM, TOpelb IaCTHHI
reinforced transverse end weld . ’ ¢ '
56 <1/4 v 7) Cover plates in beams and plate girders. igosyethes 3 yxunom <1/4.
— T
5t ittt 5tc is the minimum length of the reinforcement weld. | 7) Transverse end weld ground flush. In
« addition, if t,>20 mm, front of plate at the end
ground with aslope<1 in4.
8) BesnepepBHi KyTOBi 3BapHi MIBH, IO IIEPEIAIOThH 8) AT MOBHHHO OOYHCITIOBATHCS B mepepisi
3CYB, TaKi SIK 3BapHi MIBH, IO CIIOTYYAIOTh CTiHKY 3 3BapHOTO IIBA.
MOJUIICIO B OaJIKax. o
9) A7 MOBHHHO OOYMCITIOBATHCS B TEpepisi
9) 3BapHe 3'€IHAHHS BHAXJIECT. 3BapHOIO I11IBA 3 YPAXyBaHHAM IIOBHOI TOBXHHHU
8) Continuous fillet welds transmitting a shear flow, THBa. BIHEMD I fE AOBOMATRES 2O Kpato .
=10 mm . . IJIacTHHH OibIne HiXk Ha 10 MM JHB. Takox 4) i
80 such as web to flange welds in plate girders. 5)
m=5 o . .
— 9) Fillet welded lap joint. 8) At to be calculated from the weld throat
@ (@ area.
9) Az to be calculated from the weld throat area
considering the total length of the weld. Weld
terminations more than 10 mm from the plate
edge, see also 4) and 5) above.
[IpuBapeHni 3pi3Hi mTHdGTH 10) A7 MOBHUHHO OOYHMCITIOBATHUCS 32
HOMIHaJIbHUM MONIEPEYHHM IIepepi3oM mTudTa
B, (see) ) l 10) JIs KOMIIEKCHOTO 3aCTOCYBAHHS
EN 1994-2 e S 10) Az to be calculated from the nominal cross
- e s . X
(90 m=8) (10\) \:-:__/“;3 Welded stud shear connectors: section of the stud.

10) For composite application
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Kareropis

€JIEMEHTIB EnemeHT KOHCTpYKLIT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
11) IIpuBaproBanHs TpyOH 10 (IaHIs 31 CTHKOBUMHA 11) 3BapHuii moB hpe3epyeThes.
mBaMu 3 80 % MOBHUM NMPOBAPOM. L
Ao 00UYHCTIOETBCA B TIepepisi Tpyou
71 11) Tube socket joint with 80% full penetration butt
welds. 11) Weld toe ground. Ao
computed in tube.
12) IIpuBaproBanHs TpyOH 10 (IiaHLsl KyTOBUMU 12) Ao o6uncIrOeThCS B TIEPETHHI TPYOH.
3BapHUMH IIBAMU
12) Ao computed in tube.
40 12) Tube socket joint with fillet

welds.
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Ta6auusa 8.6 — [Ipodini 3 mopokauHamu(t <12,5 mm)

Table 8.6 — Hollow sections (t <12,5mm)
Kareropis
€JIEMEHTIB EnemenTn KOHCTPKIIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
T 2 . 1) 3'ennanus TpyOH 3 ulacTuHOIO0. Tpyda 1) Ao o6GuHCTIOETHCS B Iepepi3i TpyOH.
2 CIUTIOTIYIOThCS, CTUKOBE 3BaproBanus (X-moioHe
0GpOGICHHS KPOMOK) 3acTocoByeThCs TINBKH A1l TPYO miameTpom MeHtne 200 MM
e . 1) Tube-plate joint, tubes flatted, butt weld (X-groove) | 1) Ao~ computed in tube.
— ( -
Tl . e Only valid for tube diameter less than 200 mm.
e ’j’
71 o < 45° 2) 3'ennanus Tpyou 3 mactTuHO. Tpyba nutidyerscsii | 2) Ao 0GUHCTIOETHCS B iepepisi TpyOu.
MPUBAPIOETHCS A0 MIacTHHU. OTBOPH Ha KiHII LTI ] )
_ e I[TosiBa TpimKH 3CyBY B 3BapHOMY LIBi IIOBHHHO
“‘_‘_‘_-_-_-:'" p— “'”_f;; 2) Tube-plate joint, tube slitted and welded to plate. KOHTPOIIOBATHCA 3 BUKOPHCTAHHAM TaOJIHIl 8.5 eleMeHT 8)
i - Holes at end of slit. )
63 a>45° — 2 2) Ao computed in tube.
Shear cracking in the weld should be verified using Table 8.5,
detail 8).
ITonepeune cTuKoOBe 3'€THAHHS Enemenru 3) i 4)
3) CtukoBi 3'¢IHaHHS TOPILSIMU MPOQIIIIB 3 OnykumicTb 3BapHOro mBa <10%, mupuHa 3BapHOTO 1IBa 3
MOPOXKHMHAMH KIJIBLIEBOTO IIepepizy TUIABHUM T1E€PEX0JI0M
& ® Transverse butt welds: 3BaprOBaHHs B HIJKHBOMY TIOJIOKEHH1, KOHTPOJIb SIKOCTI 3Bap-
. . HOTO IIIBa Ha npeaMeT BiacyTHocTi aedexTis 3rizno EN 1090.
3) Butt-welded end-to-end connections between circular
structural hollow sections. [MixBuIyeThCst HA 2 KaTeropii eJeMeHTiB, ko t >8 mm.
4) CTHKOBI 3'€THaHHS TOPLSAMH NPOPLIIB 3 Details 3) and 4):
MOPOKHUHAMH MPSIMOKYTHOTO Iepepi3y . ] )
- Weld convexity < 10% of weld width, with smooth
56 @ — {Eﬂ 4) Butt-welded end-to-end connections between transitions.

rectangular structural hollow sections.

- Welded in flat position, inspected and found free from
defects outside the tolerances EN 1090.
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Kareropis
€JIEMEHTIB EnemenTn KOHCTPKIIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
- Classify 2 detail categories higher if t >8 mm.
[puBapeHi TPUMHKAHHS 5)
5) IIpodink 3 MOpOKHUHAME KPYTIIOTro abo 3BaproBaHHs, 0e310cepeIHbO CIPUIMAIOUYNM HaBaHTaKEHHSI.
NPSIMOKYTHOTO NTEpepizy 3BaApPIOEThCS KyTOBUMH
— ” 3BAPHMMM IIBAMHU 710 {HIIOT0 TIPOdiTio [upuna, napanensHa HanpaMy HaBaHTaxeHHS ¢ <100 Mm
; o
{100 mm ‘i :‘ L5\ Welded attachments: JIyist 1HIIUX BUMAAKIB TUB. TaOIHIO 8.4
71 =
— 5) Circular or rectangular structural hollow section, 5)
______ -— | J filletwelded to another section. - Non load-carrying welds.
| =100 mm . . .
. - Width parallel to stress direction ¢ <100 mm.
- Other cases see Table 8.4.
3BapHUil CTHK 32 JIONIOMOTOI0 IIPOMIKHOT IIJIACTHHU Enemenru 6) i 7)
6) 3'eqHaHHS 13 CTHKOBUMH TOPLIEBUMH ILIBAMHU 3BapHi IBYU OE3M0CEPEHBO CIPHIMAr0Yi HABAaHTAXKEHHSI.
""""""" npodiTiB 3 HOPOKHUHAMHU KUIBLIEBOTO Iepepizy 3a ) . o
5 -— JIOTIOMOT OO TIPOMIKHOT MTACTHHH. Kontpons Ha BiacyTHICTh nedekriB 3riqao EN 1090
Welded splices: [MigBumryeThes Ha 1 KaTEropiro eIeMeHTiB, akmo t > 8 mm.
6) Circular structural hollow sections, butt-welded end- | Details 6) and 7):
to-end with an intermediate plate. - Load-carrying welds.
7) 3'e/IHAHHA i3 CTHKOBHMI TOPLIEBHMH IIBaMH - Welds inspected and found free from defects outside the
npodinis MPAMOKYTHOTO MEPEpisy 3 MOPOKHUHAMH 32 tolerances of EN 1090.
45 - _ -~ JOTIOMOTOI0 MIPOMDKHOT TIACTHHH.
--------------- . - Classify 1 detail category higher if t >8 mm.
7) Rectangular structural hollow sections, butt welded fy gorynig
@ end-to-end with an intermediate plate.
8) 3'ennanus i3 KyToBuMH IBaMu npodinie kinbieBoro | Ememenru 8) 1 9)
T ‘ """" nepepisy 3 HOPOKHUHAMH 33 JOIIOMOTOIO MTPOMDKHOT . . i
- «— | IACTHHI. 3BapHi MIBU 0€3M0CepeTHbO CIPUMalOdi HaBaHTaKEHHS.
0 | ! _______ ToBmumHa cTiHkd t <8 MM

8) Circular structural hollow sections, fillet-welded end-
to-end with an intermediate plate.
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Kareropis
€JIEMEHTIB EnemenTn KOHCTPKIIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
9) 3'ennaHHs i3 KyTOBUMH IIBaMU Opodisis Details 8) and 9):
-------------- IPSIMOKYTHOT'O Iepepi3y 3 HIOPOXKHUHAMU 32 .
%6 j_r: — Ii [D’ JIOTIOMOTOF0 MPOMiXKHOT MITACTHHH. - Load-carrying welds.

9) Rectangular structural hollow sections, fillet-welded
end-to-end with an intermediate plate.

- Wall thickness t <8 mm.
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Ta6aunsa 8.7 — By3noBi 3'enqnanHs rpardactux Gpepm
Table 8.7 — Lattice girder node joints

Kateropis
€JIEMEHTIB EnemenTn KOHCTpKIIiT Bumoru
Detail Constructional detail Requirements
category
3'eqHaHHs i3 3a30poM: eneMeHT 1): 3'exnanss tumis K i N, mpodini 3 Enementn 1) i 2)
90 t, IMOPOXXHUHAMU KPYTIIOT

—_ 2> . . . P .

t 2,0 . HeoOxigHi oKpeMi po3paxyHKH JJIS TOSCIB 1 pO3KOCIB
m=5 i 0 mepepisy:

. . .. . . 111 IPOMIXKHKX 3HAa4Y€Hb CHiBBigHOIIEHb t /. BUKOHYyETLCS JiHINHA
Gap joints: Detail 1): K and N joints, circular structural hollow sections: H p o ] A S ot 4
IHTCPIIOJIALIA MK KaTCropissMu €JICMCHT1B
do
l- -1 KyToBi mBHM BU3HAYEHI A7 PO3KOCIB 3 TOBIIHHOIO CTIHKU
s
45 @ Details 1) and 2):

t, '?</\

m=5 L 10 ts - Separate assessments needed for the chords and the braces.
'_ ..... . =) ._._.] @ - For intermediate values of the ratio to/ti interpolate linearly between detail
—————————————————————— categories.
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Kateropis
€JIEMEHTIB EnemenTr KOHCTpKIIiT
Detail Constructional detail
category

Bumoru
Requirements

3'eqHaHHS 13 3a30poM: eneMeHT 2): 3'enHaHHs TUITy K i N, mpodini 3
HOPOXKHUHAMH MPSIMOKYTHOTO IIepepi3y:

~
[ERN
o
\2
D
o

3
[
2]

a

w
»
s
Il
=
o

Gap joints: Detail 2): K and N joints, rectangular structural hollow sections:

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

—t, 1t <8mm (mm)

- 35° <0 <50°

— b, /t,xt /t. <25

—d, /t,xt /t, <25

- 0,4<b /b, <1,0

-0,25<d;/d, <1,0

— b, <200 MM (mm)

— d, <300 mm (mm)

- 0,5h, <e / p<0,25h,

- 0,5d, <e / p<0,25d,

-6,/ p<0,02b, or <0,02d,

[e,/ p — posuentpysanns By3na] ([e./p is out-of-plane eccentricity])
Enement 2) (Detail 2)):

0,5(b, —b) < g <11(b, -h)

1 g=2t,

~
[ERN
—~

5]

S 3'eqHaHHS 3 HAXJecTOM: eleMeHT 3): 3'exHanns Tuny K, npodini 3
m=5 t MIOPOXKHUHAMH KPYTJIOT0 a0 MPSIMOKYTHOTO Iepepisy:

\Y%
=
~

Enementu 3) and 4):

— 30% < Braxsuect <100%
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Kateropis
€JIEMEHTIB EnemenTr KOHCTpKIIiT Bumoru
Detail Constructional detail Requirements
category
Overlap joints: Detail 3): K joints, circular or rectangular structural hollow — BHaxuecT = (q/ p) x100%
sections:
— HeoOxinHi okpemi po3paxyHKH AJIsl TOSCIB 1 PO3KOCIB
— Jls pOMIXHUX 3HAUCHb BITHOMIEHHS t,/t; BUKOHYyeThCS JIiHIlITHA
IHTEPIOJIALIA MK KaTEeTOPisSIMU €JIEMEHTIB
— KyToBi uiBu Bu3HaueHi ajis
56 510 :
m=5 t Details 3) and 4):
— 30% < overlap <100%
:[h P —overlap = (q/ p)x100%
— Separate assessments needed for the chords and the braces.
— For intermediate values of the ratio to/t; interpolate linearly between detail
- categories.
3'eHaHHS 3 HaxJiecTOM: ejeMeHT 4): 3'eqHanHs Tuny N, npodini 3
HOPOXKHUHAMHU KPYTJIOT0 260 HPSIMOKYTHOTO Iepepizy: — Fillet welds permitted for braces with wall thickness po3kocis 3 ToBmmuHO0
CTIHKH
Overlap joints: Detail 4): N joints, circular or rectangular structural hollow
sections: t <8 mm (Mmm)
—t 1t<8mm(mm)
& 0
t - 35°<H<50°
=214
ot b, /t, xt, /t, <25

B
.

—d, /t =t /t, <25

- 0,4<b /b, <10
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-0,25<d;/d, <10

— b, <200 Mm

— dy <300 MM

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

-6,/ p<0,02b, or <0,02d,

[ e,/ p — po3uenrpysanns By3na] ([ &,/ p is out-of-plane eccentricity])
Busnauenns p 1 q (Definition of p and q):
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Ta6auusa 8.8 — OpTOTpOIHI IUIHTH - 3aKPHUTI pedpa

JACTY-H b EN 1993-1-9:201X

Table 8.8 — Orthotropic decks — closed stringers
Kareropii
€JIEMEHTIB KoncTpykuiiiHi eneMeHTH Ornc Bumoru
Detail Constructional detail Description Requirements
category
80 t <12 MM mm) 7 - 1) Hepospi3He MOB3AOBKHE PeOPO, 3 JOAATKOBUM 1) PospaxyHok Ha 6a3i qiama3zoHy HOpMaJILHHX
A,‘ ﬁ Ag | BUPI30M y HIOIIEpEeYHiN Oaii HaIpy>XeHb HUKIYy AC Y MOB3I0BXKHbOMY peOpi
71 t>12mm P t 1) Continuous longitudinal stringer, with additionnal 1) Assessment based on the direct stress range Ac in
(mm) W = cutout in cross girder. the longitudinal stringer.
80 t <12 MM mm) — 2) Hepo3pisHe MOB3I0BXKHE peOpo, 6€3 10JaTKOBOTO 2) Po3spaxyHOK Ha 0a3i Aiana3oHy HOPMaabHUX
\‘-‘.-ih N”' BUPI3y y NomepeyHii oanmi HaIpyxeHb HUKIy Ao y pedpi
71 t>12mm = ﬂ‘”___t_ 2) Continuous longitudenal stringer, no additional 2) Assessment based on the direct stress range Ac in
(mm) R cutout in cross girder. the stringer.
T 3) Okpeme MOB3IAOBKHE PEOPO 3 KOKHOTO OOKY 3) PospaxyHOk Ha 0a3i Aiana3oHy HOPMaJbHUX
‘ W MOTNIePEeYHO] OaNKH HaNpy>XeHb HUKITY Ao y pedpi
36 e = N , . - -
3) Separate longitudinal stringer each side of the cross 3) Assessment based on the direct stress range Ac in
girder. the stringer.
4) 3'enHanHs B peOpax, CTHKOBE 3'€JHAHHS 3 TOBHUM 4) PospaxyHOK Ha 6a3i Jiana3zoHy HOPMATbHUX
MPOBAPOM Ha CTaJIeBil i KA Hanpy>XeHb HUKITY Ao y pedpi
71 4) Joint in rib, full penetration butt weld with steel 4) Assessment based on the direct stress range Ao in
backing plate. the stringer.
Sk enemenr 1, 5) CrukoBe 3'e¢1HaHHS 3 TOBHUM IPOBAapOM B pedpax, 5) PospaxyHok Ha 6a3i [iana3oHy HOPMATbHUX
2,4 B Tabm. 8.3 3BapIOBaHHA 3 000X CTOPiH 0e3 cTajeBol MiAKIa K1 HarnpyxeHb nuKiy Ao 'y peodpi. [IpuxsaTtouni 3BapHi
112 IIIBU BCEPEINHI KPOMOK CTUKOBHUX IIBIB
As detail 1, 2, 5) Full penetration butt weld in rib, welded from both pea P
4in Table 8.3 sides, without backing plate.
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Kareropii
€JIEMEHTIB KoncTpykuiiiHi eneMeHTH Ornc Bumoru
Detail Constructional detail Description Requirements
category
Sk enemenr 5,
7 B TabI. 8.3 . .
90 5) Assessment based on the direct stress range Ao in
As detail 5, 7 the stringer. Tack welds inside the shape of butt welds.
in Table 8.3
Sk enemenr 9,
11 B Tabn. 8.3
80
As detail 9, 11
in Table 8.3
6) HeGesneuHi nepepi3u CTIHKU MOMEPEIHOT OATKH 6) Po3spaxyHok Ha 0a3i Jiana3oHy HAIPYKEHHS
BHACITIZIOK BUPi3iB OUKITY B HEOC3MEUHi cekIlii 3 ypaxyBaHHAM eeKTy
. o . Bipennens
6) Critical section in web of cross girder due to cut outs.
[pumirka: Y BUnaaxy, SKIo Aiara3oH HAIPY>KCHHAS
UKy BU3Ha4daeThes 3riqao EN 1993-2, 9.4.2.2(3),

71 (le MOJK€ BUKOPHCTOBYBATHCS KaTeropis exeMeHTiB 112.
6) Assessment based on stress range in critical section
taking account of Vierendeel effects.

NOTE: In case the stress range is determined
according to EN 1993-2, 9.4.2.2(3), detail category 112
may be used.
3BapHMUii I0B, 3’ € AHYIOUHH TUTUTY HACTHITY 3 7) PospaxyHOK Ha 6a3i miama3oHy HOPMATBHUX
| M R~ Ad, | TpaneuieBuIHUM a0 V-00pa3HuM pedpom cekuii HaIpyXeHb UKIY BiJl 3rHHY TUIACTUHU
| | !
I L I Ao = AM 7) HemoBHuii npoBap 3 7) Assessment based on direct stress range from
71 W, a>t bending in the plate.
- Weld connecting deck plate to trapezoidal or VV-section
@ rib
7) Partial penetration weld with a >t
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Kareropii
€JIEMEHTIB KoncTpykuiiiHi eneMeHTH Ornc Bumoru
Detail Constructional detail Description Requirements
category
| | flstweld M, | , .| 8) KyroBuii 3BapHwuii moB a60 HEMOBHUI IPOBAp 033 8) Po3paxyHOk Ha 6a3i miamaszoHy HOPMaIbHIX
i [ a ' I 3 T 30HOIO €JIEMEHTY 7) HaTpy>XeHb IUKITY Bifl 3TUHY TUIACTHHU
'. T l | 3 E . . . .
» | =0 !; 3-.| § l. 8) Fillet weld or partial penetration welds out of the 8) Assessment based on direct stress range from
50 BT |II |II B / 3'1, |'ILE - - -
H_ﬁ,a & \ J : range of detail 7) bending in the plate.
@ bl \ |
Ykt
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Ta6aunsa 8.9 — OpToTponHi MINTH — BIIKPUTI pedpa

Table 8.9 — Orthotropic decks — open stringers
Karoropis
€JIEMEHTIB KoHcTpyKuiiiHi eneMeHTH Omuc Bumoru
Detail Constructional detail Description Requirements
category
t <12 mm(mm) I I 1) 3'emHaHHS MOB3IOBKHBOTO PeOpa 3 MOMEPETHOIO 1) PospaxyHOK Ha 6a3i JianazoHy HOpMaTBHAX
80 |’ """ N LI 6aIKOI0 HanpykeHb UKy AC Yy pebpi
| g g | J:' 1) Connection of longitudinal stringer to cross girder. 1) Assessment based on the direct stress range Ac in the
t>12mm | g ! stringer.
71 AT : |
(mm) f : 1
2) 3'eqHaHHS HEPO3PI3HOT'O MOB3IOBKHBOTO pedpa 3 2) Po3paxyHok Ha 0a3i IiIcyMOBYBaHHS Jialla30Hy
L «/S 1I i f{ i MIOTIEPEYHOI0 OATKOI0 JOTHUYHOTO HANPYXKEHHS MUKITY A7 1 HOpPMaJIbHOTO
| | | i+ | HaIpy>XeHHs IMKIYy AC Yy CTiHLI NonepeyHoi 6anku, 3a
I fat i i far i Ao = M, A= A/ SKBiBaJICHTHHM JIialla30HOM HaIPY)KCHHS LIHKIY:
| f,r 2T | 22 2) Assessment based on combining the shear stress range
I ! D . e Az and direct stress range Ao in the web of the cross
| | |
L B L i I[TepeBipka Hanpy»KeHb Ha JiHIT MK peOpamu 3a . . _
s B sumoramu EN 1993-2. glrder, as an eqUIvaIent stress range:
56

2) Connection of continuous longitudinal stringer to cross
girder.

net,s w,net,s

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

1 2 2
Ao, =E AG+\/AG +4AT
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Ta6auusa 8.10 — 3'eqHanHs BEpXHBOI MOIHUII 1 CTIHKH OalKu
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5) Vertical compressive stress range Ao, in web due to wheel
loads

Table 8.10 — Top flange to web junction of runway beams
Kateropis
€JIEMEHTIB KoHcTpyKuiiiHi eneMeHTH Omnuc Bumoru
Detail Constructional detail Description Requirements
category
i 1) JIBoTaBpoBi mpodiii 3 By3sbKEME ab0 IHPOKKUMH mosnissmu | 1) Jliama3oH BepTHKAIBHAX CTUCKAIOUMX HATIPYKEHB ITHKITY
. Ao, CTiHI BiJ] KOJIICHUX HABAHTAXXCHb
160 1) Rolled I- or H-sections vert
@ ' 1) Vertical compressive stress range Ao, in web due to wheel
loads
i 2) TopueBuii OB 3 TOBHAM IPOBapOM 2) [liana3oH BepTHKAJIbHUX CTUCKAIOUNX HATIPY)KCHB UKy
. Ao, CTIHIU BiJ KOJICHHUX HaBaHTA)XEHb
7 2) Full penetration tee-butt weld vt Y
2) Vertical compressive stress range Ao, in web due to wheel
@ loads
i 3) TaBpoBe 3'emHAHHS 3 HEOBHUM TIPOBapOM IIBa abo 3 3) iamas3oH HanpyXeHHS IUKIY AOC,,, Y Hepepisi mBa Big
eeKTHBHIM TOBHUM npoBapoM, Bizmosizriy EN 1993-1-8 BEPTUKAIBLHOTO CTUCKY KONICHMMHU HABAHTAXKEHHAMU
36* . . .
3) Partla_l penetration tee-butt WeIQS, or feffectlve full 3) Stress range Aa,,, in weld throat due to vertical
©) penetration tee-butt weld conforming with EN 1993-1-8 .
compression from wheel loads
l 4) KyroBi mBu 4) [iana30oH HANpPyXKEHHs UKy AOC,,, Yy mepepisi mBa Bix
4) Fillet welds BEPTHKAJIBHOTO CTUCKY KOJICHUMHU HaBaHTAXKEHHSIMH
36*
4) Stress range Ao, in weld throat due to vertical
@ compression from wheel loads
l 5) Iomnm1g i3 TaBpoBOTO MPODIIIO 3 TOBHIM MIPOBAPOM 5) Jliana3oH BepTHKAJIbHUX CTUCKAIOUNX HATPYKCHB IIHKITY
CTHKOBOTO IIIBA 3'€THAHHS 3 CTIHKOIO OaIKu A0, y CTiHLI BiJ KOJICHUX HABaHTaXKECHb
71 1 [ 5) T-section flange with full penetration tee-butt weld
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Kateropis
€JIEMEHTIB KoHcTpyKuiiiHi eneMeHTH Omnuc Bumoru
Detail Constructional detail Description Requirements
category
l 6) ITonuis 3 TaBPOBOTO MPO]IIIO 3 HETIOBHUM ITPOBApOM 6) Jliana3oH Hanpys>KeHHs LUKy AOC,., Y Iepepisi msa Bix
TOPLEBOTO IBa 3'€HAHHS 260 3 ePEKTHBHHM TOBHUM BEPTUKAIBLHOTO CTUCKY KONICHUMHU HABAHTAXKEHHAMM
nposapoM miBa Bianosigaum EN 1993-1-8
36* 6) Stress range Ao, in weld throat due to vertical
6) T-section flange with partial penetration tee-butt weld, or ) . gf Ve; | load
® effective full penetration tee-butt weld conforming with compression from wheel loads
EN 1993-1-8
l 7) IMonuns i3 TaBPOBOTO MPO]IIIO 3 KyTOBUMH LIIBAMHU 7) Hiama3oH HanpyxeHHs LUKIY Ao, Y Hepepisi msa Big
| 3'€IHAHHA 3 CTIHKOIO BEPTHKAIBHOTO CTHCKY KOJICHUMHU HABAHTAKEHHIMH
36* 7) T-section flange with fillet welds 7) Stress range Ao, in weld throat due to vertical

compression from wheel loads
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JOJATOK A
(OBOB’SI3KOBH)
BU3HAUYEHHS IIAPAMETPIB
BTOMHOI'O HABAHTAKEHHSI 1

®OPMM KOHTPOJTIO

Al Busznauyenus
HABAHTAXKEHHSA

npouecis

(1)  TumoBi mporiecH HaBaHTaKEHHS, SKi
JIOCTOBIPHO  BiIOOpaKarOTh ~ BCTaHOBIICHY
BEPXHI0O  MEXY  BCIX  eKCIUTyaTallliHHX
HABaHTa)XCHb, OUIKYBaHUX MIPOTATOM
pO3paxyHKOBOi  JIOBFOBIYHOCTI,  ITOBHHHI
BHU3HAYATHUCS 3 BUKOPUCTAHHSIM HAKOITMYCHOTO
JOCBIly POOOTH CXOKUX KOHCTPYKIIH, pHC.
A.l)a).

A.2  IcTopis HABAHTA:KEeHHA B eJIeMEHTI

(1)  Icropis  HaBaHTaXXCHHS  TOBHHHA
NPU3HAYATUCS ISt KOHCTPYKIIIHHOTO
€IeMEHTY 3 MipKyBaHb, MO0 BPaxOBYIOTh
dbopMy BiIMOBIAHUX OJOKIB KOJUBAHB 1 €PEKT
IUHAMIYHOI'O 30UILIIEHHS peaxitii
KOHCTpYyKIIii, puc. A.1,b).

(2) IcTopii HaBaHTa)XXKEHHS MOXYTh TaKOX
OyTH BH3HAYEHI 3a JIOIOMOIOI0 BUMIPIOBaHb
HA CXOXKHMX KOHCTPYKIISIX a00 3 JUHAMIYHHX
PO3paxyHKIB KOHCTPYKIIIi.

A.3 TlinpaxyHok mukKjIiB
(1)  Icropii BaHTaXEHHS MOXYTb OyTH

OI[IHEHI OJHMM 3 HACTyMHUX METOJiB
HIJPaxyHKY IUKJIIB:

- METOJ JOIIOBOTO MTOTOKY;
- METOJI pe3epByapy, puc. A.1,c).
JIn1st BU3SHAYCHHS:

- Jianma3oHIB HamNpyKeHb LUKIIB 1 YHcla
LUKIIIB;
- CEpPEeIHBOTO HANPYXEHHS, Y BUMAJKaX, KOJIU

noTpiOHO BpPaxoOBYBAaTH BIUIMB CEPETHBOTO
HaIlpy>KE€HHS.

A4 Coekrp
HHUKJIY

Aianma3oHy  HaNpPYKeHHS

1) CriexTp Aiana3oHy Hapy>KEHHS LUKITY
MOBUHEH  BHU3HAUaTUCS  MPEICTABIECHHSAM

JACTY-H b EN 1993-1-9:201X

ANNEX A
[NORMATIVE]

DETERMINATION OF FATIGUE LOAD
PARAMETERS AND VERIFICATION
FORMATS

A.1  Determination of loading events

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

A.2  Stress history at detail

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

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

A.3 Cycle counting

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

— rainflow method

— reservoir method, see Figure A.1,c).

To determine:

— stress ranges and their numbers of cycles

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

A.4  Stress range spectrum
(@8] The stress range spectrum should be

determined by presenting the stress ranges and
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Jliara3oHiB HaIpy>KEeHHS UAKITY 1
BIJIMOBIIHOTO YHWCIA IUKIIB B MOPSIKY
3MEHIIIEHH 1X uncia, puc. A.1,d).

(2) Coektpu [giama3oHiB  Halpy:KEHHS
UKJITY MOXYTh OYyTH 3MiHEHI BUKJIIOYCHHSIM
MaJMX  MIKOBHX  3HAY€Hb  JIiala3oHiB
HANpYXKCHHS UK, sIKi BHOCUTH MeHIIe 1 %
IIOBHOI'O IOMIKOKEHHS, 1 MaJluX [iala3oHiB
HANpPY)KCHHS  IUKIy HW)KYE 33  MEXY
MOTIIKO/)KCHHSI.

(3) Chektpu miama3oHiB — HaIpPyKEHHS
UKy MOXYTh OyTH CTaHJapTH30BaHi 3a ix
dopMoro, HampukiIax 3  KOOpAMHATAMH

Ac=10,i D,n=10.
A.5 Yucio uMKIiB 10 pyiiHYBaHHA

(1) Ilpu BuKOpHCTaHHI PO3PAXYHKOBOI'O
CIICKTPY Jiana3oHu HPUKIIAICHOTO
HAIpyXKEHHs LMKIYy Ao, IOBHHHI OyTu

NIOMHO’KEHI1 Ha Jp, a 3HAUEHHS MEXi BTOMH
Ao, noBuHHI OyTM HOJAUIEHI Ha J, Ui
HaOyTTs 3HA4YeHHs HOBroBiuHOCTI Ng, as
KOKHOro 010Ky B criektpi. [Tomkomxenns D,

B MPOCKTHI  JOBTrOBIYHOCTI

OOYHCITIOBATHUCS SIK

ITIOBUHHO

D, =Z|:—ER

ze:
Ng, - YUCIIO LMKIIB, BIANOBIOHE [lala3oHy
HAIPYXKCHHSI UUKITY ¥ Ao, Uis i-ro OIOKYy B

CTaH/IapTU30BAaHOMY CIIEKTpI;

Ng; - OBroBIYHICTH (y HHUKJIAX), OTPUMaHa 13

o
€ —N, s
Y i

Jiana3zoHy HaNpyKeHHS LIUKIY Y A, .

CTaHJapTU30BaHOI KPHUBOI

2 Ha  Gasi

pPO3paxyHKOBUH CIIEKTP Jliara3oHiB
HaNpy>KeHb UKy MOXXe OyTH MepeTBOPEHHIA
B OyAb-SKUI €KBIBaJEHTHUH pPO3paxyHKOBUMI
CHEeKTp  Jiala3oHiB  HaNpyXeHb  IUKIY,
HAIPUKJIAJ PO3PaXyHKOBHM CIEKTp Jllalla3oHy
HaNpy>KEHHS LHUKIY MOCTIHHOI aMIUTITYIH,
KU nae €KBI1BaJICHTHE BTOMHE
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€KBIBAJIEHTHOCTI D,

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

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

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

with the coordinates Ac=1,0,and »'n=1,0

A5  Cycles to failure

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

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

(A1)

where:

ng Is the number of cycles associated with
the stress range y Ao, for band i in the
factored spectrum;

N, is the endurance (in cycles) obtained from

A
the factored —2C —Ng curve for a stress
Y mt

range of y Ao, .

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

design stress range spectrum may be
transformed into any equivalent design stress
range spectrum, e.g. a constant amplitude
design stress range spectrum yielding the
fatigue equivalent load Q, associated with the

cycle number nmaX=Zni or Qg ,associated



HaBaHTakeHHs Q,, BIINOBIIHE YMCILy LUKIIIB
Nprax =Zni abo Qg, BIANOBIAHE 4HUCITY

kB N = 2x108.
A.6  @®opMH KOHTPO.IIO

1) Ominka  BTOMH, 3acHOBaHa  Ha
HAKOMUYCHHI MOIIKO/KCHb, MOBUHHA
3aJI0BOJIBHATH HACTYITHUM KPUTEPIsAM:

— IPYHTYBaTHUCS Ha HAKOIUYEHH1

INOIKOI>KCHb

D, <1,0

— TPYHTYBaTHCs Ha Jiama3oHy HaNpyKEHHS
LUKITY

Ve Aoe , <Dy

Ao,

JACTVY-H b EN 1993-1-9:201X
with the cycle number N =2x10°

A.6  Verification formats

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

— based on damage accumulation:

(A.2)

— based on stress range:

(A.3)

VMt
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P.A
a) IocainoBHicTh HABaAHTAMKEHHS: /\ A N
TUIOBMI LMK/ HABAHTAKEHHS (IIOBTOPIOBAHUM N \/ \/ T
pa3iB 32 yac MPOeKTHOI 10BrOBiYHOCTI)
. p.A
a) Loading sequence: ? /—\
Typical load cycle (repeated n-times in the design life) :

0) IcTopis HaBaHTaKEeHb eJ1eMeHTY

b) Stress history at detail

—y

B) IligpaxyHok 4yucJa HMKJIiB
(HANPHUKJIA/], METOIOM HAKOIMYEHHS)
¢) Cycle counting

(e.g. reservoir method)

r) CnekTp Aiana3oHy HANPYKeHHS HUKITY Ao
2
d) Stress range spectrum ] Ao,
| A04
| | | >
L ™ LM | N | Ns | N
A A A A Gl
log Ac A
Ao, \
) Uncsio HuKIiB 10 pyiiHyBaHHS
i Ao
e) Cycles to failure Ad’
A04 S ——
N, NoN; N, Iog'N

¢) IlincymoByBaHHSI NOLIKOAKEHb
(rinore3a Ilansmrpena-Maiinepa)

f) Damage summation (Palmgren-Miner rule)

Zi:l+&+&+n_ASDL
N, N, N, N, N,

PucynokA.1 — MeTo HAKOTUYEHOTO TTOIIKOKEHHS
Figure A.1-— Cumulative damage method
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NOJATOKB
(OBOB'SI3KOBHIA)
BUTPUBAJICTh 3 BHKOPHUCTAH-
HAM  METOAY  JIOKAJBHOIO

HAIIPYKEHHS

(1)  ns 3acTocyBaHHS METOAY JIOKAIbHOTO
HanpyXeHHss B Tabnwmmi B.1 mpuBeneni
KaTeropii €JIeMEeHTIB 3 TpIlIMHAMH, IO
YTBOPIOIOTHCS MOYMHAIOYH BiI:

— KpaiB CTUKOBHX 3BapHUX IIBIB;
— KpaiB pebep, IpUBapeHUX KyTOBUMHU LLIBAMU;

— KpaiB KYTOBHX IIBIB B XPECTONOAIOHUX
3'€THAaHHSX.

JACTY-H b EN 1993-1-9:201X

ANNEX B
[NORMATIVE]

FATIGUE RESISTANCE USING THE
GEOMETRIC (HOT SPOT) STRESS
METHOD

@ 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.

Tabauusa B.1 — Kateropii eneMeHTiB 111 BAKOPUCTAHHS METO/1Y JIOKAJILHOTO HAIPYKEHHS
Table B.1 — Detail categories for use with geometric (hot spot) stress method

Kareropii
eJIEMEHTIB EneMeHTH KOHCTPYKIIii Omnuc Bumoru
Detail Constructional detail Description Requirements
category
1) Ctukose 3'eqnanns 3 | 1)
MOBHHM IIPOBAPOM ) )
@ 44:— +b Bci mBu (pe3epyroTsest 10 TOBEPXHi
TUIACTHH TTapaielIbHO HAIPSIMY, BKa3aHOMY
] CTPLIKOIO
1) Full penetration butt
joint. JisIHKY HATIKQHHS METAIy Ha TIOBEPXHIO
OCHOBHOTO MeTaJTy BUIAISIOTECS, Kpai
IUTACTHH TIOBUHHI OyTH (pe3epoBaHi 10
TTOBEPXHI Yy HANPSMi HAPYKEHHS
3BaproBaHHs 3 000X OOKIB, epeBipKa
HEepYHHIBHIM KOHTpOJIEM
112 BigHOCHO BiIXWJIEHHS Bij OCEN IUB.

Mpumitky 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.

67



JACTY-H b EN 1993-1-9:201X

Kareropii
CJICMEHTIB EneMeHTH KOHCTPYKLIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
2) Ctukose 3'e¢qHaHHsA 3 | 2)
HOBHHUM IIPOBapOM
@ Q‘@ 8 é’b 3BapHuii OB He Ppe3epyeThes
2) Full penetration butt
joint. JUISIHKY HaTiKaHHS METally Ha TIOBEPXHIO
OCHOBHOTO MeTally NOBUHHI OyTH BUAAJEHI,
Kpai IIacTHH MOBHHHI OyTH (QpesepoBaHi
JI0 TIOBEPXHI y HAIIPsIMi HaNpy>KeHHS
3BaproBaHHsA 3 000X OOKIB
BinHOCHO BinxuieHHs BiJ oceil AuB.
100 MMpumitky 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) Xpecromonicue | 3)
3'€qHaHHs 3 [IOBHUM
nposapom crukosux K- | KyT Hoaxymy HOBEPXHI 3BapHOTO IIBa
— . MOi0HMX IIBIB <60
3) Cruciform joint with | BizHocHO BinxuaeHHS Bix oceil TUB.
100 @ \(é 9), full penetration K-butt | IpamiTky 1.
welds.
_r 3)
- Weld toe angle < 60°
- For misalignment see NOTE: 1.
T 4) HenaBantaxeni | 4)
KyTOBI ILIBH )
| A N | » N oad _ Kyt Haxuily moBepXHi 3BapHOTO I1Ba
| T ! . on load-carrying | <go°.
@ ‘q | | D fillet welds.
100 I I Jus. takox IMpumiTky 2.
4)
- Weld toe angle <60°-
See also NOTE: 2.
5) Topui xoHconel, | 5)
TOpII MMOB3JOBXHIX )
@ pebep xKopeTKoCT KyT HaxuiTy moBepXHi 3BapHOTro IMIBa
—_ <60°.
)’ 5) Bracket ends, ends of
100 longitudinal stiffeners. Jus. Takox MpumiTky 2.

5)
- Weld toe angle <60°.

- See also NOTE: 2.
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Kareropii
CJICMEHTIB EneMeHTH KOHCTPYKLIiT Omnuc Bumoru
Detail Constructional detail Description Requirements
category
6) Kinui  mmactud | 6)
3’€IHAHUX BHAXJECT 1 )
0i0Hi HiM 3'exHanns | KYT Haxuily IOBEPXHi 3BapHOTO IIIBa
<60°.
6) Cover plate ends and
100 similar joints. Jus. Takox Mpumitky 2.
6)
- Weld toe angle <60°.
- See also NOTE: 2.
— 7) Xpecromoni6ui 3'ex- | 7)
HaHHSA 3 ]
@ \( ! 9} HABAHTaKEHUMH Kyt Haxuity moBepXHi 3BapHOTO II1Ba
< KYTOBMMH LIBAMH <60°.
—n 7) Cruciform joints with | Bigrocro Bimxwenms Bix oceit mus.
loadcarrying fillet | mMpumiTky 1.
welds.
90 Jlus. Takox Ilpumitky 2.
7)
- Weld toe angle <60°.
- For misalignment see NOTE: 1.
- See also NOTE: 2.

Mpumirka 1.: Tabnuus B.1 He BpaxoBye edekTu BiaXuneHHs Bi oceil. BoHH NOBHHHI PO3IIIAAATUCA OKPEMO B POLECI BU3HAYCHHS

Hanpy>KeHHsL.

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

Ipumirka 2. Ta6muus B.1 He BpaxoBye yTBOPEHHS BTOMHMX TPIIMH TIOYMHAIOYM BiJl KOPEHS 3BapHOTO IIBA 3 MOJAIBIIHM

PO3NOBCIOPKEHHAM U€PE3 TOBIIMHY IIIBa.

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

Ipumirka 3. Busnauenns Kyra Haxuily nosepxHi mea aus. B EN 1090.

NOTE: 3: For the definition of the weld toe angle see EN 1090.
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3MiHu 10
EN 1993-1-9:2005/AC:2005

1) 3miHa 10 1. 2

Tonpasxu: oooamu "P" nicis nynkmy nHomepa i
s3aminumu ''‘HeoOXimHO" Ha "mnoBuHHI" y pasi
Heobxionocmi. Ilonpasku niokpecnemi, 5K
6KA3AHO.

"(1)P EnemeHTH KOHCTPYKIiii MOBHHHI OyTH
3apPOCKTOBAaHI 3 pO3paXyHKOM Ha TakKy
BUTPUBAIICTh, MO0 iX ekcruryaramis Oyna
HQJIMHOI 3  HEOOXiAHOKW  BIPOTIIHICTIO
IPOTSTOM BCi€i IPOEKTHOI JOBrOBIiYHOCTI. "

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

2) 3minu 10 m. 3

Ilynxkm '(7)', 3a cnuckom '0)', saminumu " —
3HQUEHHS, JOCTATHBOTO JJISi  OCTATOYHOL
NEePeBIpKM TPaHWYHUX CTaHiB "na:" f -
3HAQYCHHS, NPUUHATI  PIBHUM  THM,  SKi
BUMArarloThCs JUIsi  OCTAaTOYHOI IEpEeBipKH
rPaHUYHHUX CTaHIB".

3) 3minm g0 1. 4

Ilynkm '(2)', saminumu mexcm 6 O0CMAHHLOMY
peuenni 6 oyxckax "(muB. Tadaumro 4.1 - ais
npodiniB kpyrioro nepepizy, Tabaumio 4.2 -
Ui poQUTiB MPSMOKYTHOTO Tepepisy)” Ha:
"(nuB. Ta6muumw 4.1 - qis npodimiz 3
MOPOKHUHAMHU KpYTJI0ro nepepisy,
Tab6auuo 4.2 - 111 1podiiiB 3 MOPOXKHUHAMU
HOPSIMOKYTHOTO Tepepidy, Il npodiai MOXYTb
OyTH TeOMETPHUYHO OOMEXEeH1 BIAMOBITHO [0
tabumi 8.7)".

Ilynkm '(2)', "Tadomuus 4.1' ma 'Tadnauuns 4.2°,
y cmosuukax 'Criiiki' ona 'K-tumy 3’enHanHS,

saminumu "'1,0" na:

Ilynkm '(2)', Ipumitka ', 3aminumu
IIpumirka" Ha: " Mpumirka 1.:".

Ilynxkm '(2)', 0ooamu:
" IIpumitka 2 Jlianma3oHu TeOMETPUYHUX i

s xpyrnux npodiiaiB 3 MOPOKHUHAMU TUIOCKI
3’ennanns (K-, N-, KT-3'eqnanns):

JACTY-H b EN 1993-1-9:201X

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

1) Modification to Clause 2

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

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

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

2) Modification to Clause 3

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

equal to those required for ultimate limit state
verifications".

3) Modifications to Clause 4

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

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

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

Paragraph '(2)', add:
"NOTE: 2 Ranges of geometric validity:
For CHS planar joints (K-, N-, KT-joints):
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0,30< £ <0,60
12,0< 7 <30,0
0,25<7<10
30°< 0 <60°

Jis mpsAMOKYTHHX TpO(iiiB 3 MOPOKHUHAMHU
(K-, N-, KT-3’ennanns):

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

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

4) 3mina 10 n. 5

Ilynkm '(5)', ' Ilpumitka ', 3aMiHUmMU NOCUIAHHS

"8(2)" na: "8(3)".

5) 3mina go m. 7.1

Ilynkm '(2)', saminumu "]{ng HOMiHAIBHOTO
HaNpy>KEHHS TOCTIHHOI aMIUTITyIu  Mexa
BTOMH MOXe Oyt Ha: " JIjis HOMIHAJIBLHOTO
HanpyXeHHs MOCTIMHOI aMIUIITyAH Alana3oH
MeXi BTOMH MOXe OyTu'.

6) 3mina 1o m. 8

Ilynkm  '(4)', Tlpumirka 1..,  3aminumu
"yrouHeHe Ui Jiama3oHiB  JOTHYHOTO
HaMnpy>KeHHS [UKIB" Ha. '"yrodyHeHe TOJBbKO
JUIL  Jiarma3oHiB  JOTHYHOTO — HANpyXKEHHS
IUKIIB".

‘Tabmuus 8.1', opyeuir psdox '[Kareropis
enementy] 160', mpems konouxa, 3aminumu 6
Yiu KoMipyi:

— onucanns "llpokaTHi 1 mpecoBaHi BUpOOH:"
na: " IlpokartHi abo mpecoBaHi BUpoOH:";

— onucanna "llnactuHM 1 JnUCTH'  Ha:
"I1macTUHM 1 TUCTH 3 TPOKATHUMH KPOMKaMHu';

—  onucauns: "llpoxaTtHuil npoduis" Ha:
"ITpoxaTHwuii npodinb 3 IIPOKTHUMU
KpOMKaMH' .

‘Taoauus 8.1', n’smuii psaoox '[Kareropis
enementy] 100 (m=b5)", mpems «konouka,
3aminumu 6 yiu komipyi "TIpokatHi 1 mpecoBaHi
74

4)  Modification to Clause 5

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

5) Modification to 7.1

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

6) Modifications to Clause 8

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

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

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

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

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

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



Bupoou:" wma: "lIpokatHi abo mpecoBaHi

BUpOOH".

Tadomuus 8.2', mpems xononxa 'Onuc', 2-ui,
3-itt, 4-uut, 5S-uut, 1l-ui ma 12-uu psaoku
'[Kareropii enementiB] 125, 112, 100 i 140’
3amiHumu 8 Komipyi onucauus "ABTomMaTuyHe"
Ha. "ABTOMAaTHYHE abo MOBHICTIO
MexaHi3zoBaHe".

"Ta6nuus 8.2', yemsepma xonouxa '‘Bumorwu',
9-uii psaook, suoanumu 3 komipyi: "BigcyTHicTh
nomyctumux gedekris 3a EN 1090".

‘Tabmuus 8.3, 2-uii psadox, npasa KonouKa,
3aminumu 6 Komipyi "moBTOpHO 3BaproOThL INtO:
"3BaprOIOTH".

'Tadauus 8.3 (MpoaoBKEHHS)', ocmanitl psook,
1-a xononxa, 3aminumu mexcm "SIk emement 1
B Taomauui 8.5" na: "40".

'Tadauus 8.3 (mpo1oBKeHHS)', ocmanitl psook,
2-a KOJIOHKA, UOAIUMU NO3ZHAYEHHS NILOUUHU
nracmunu’ "t" 3 nacmynnozo pucynky:"

‘Tabmuusa 8.4, 8-ui, 9-uii i 10-uii paoku, 3-s
KOJIOHKA 8 yux psaokax, eudaiumu’ "L: 1oBxKuHA
NpHegHAHHS SK B eileMeHrax 1, 2 a6o 3" 3
HACMYNHO20 PUCYHKY:"

JACTY-H b EN 1993-1-9:201X

extruded products”.

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

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

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

‘Table 8.3 (continued)', last row, 1st column,
change the text "As detail 1 in Table 8.5" into:
"40",

"Table 8.3 (continued)’, last row, 2nd column,

delete the indication of the plate thickness: "t"
from the following figure:"

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

r_1
—_>=
90 L 3
abo (or)
r>150 mm (mm)
71 t.r.t
6 L 3
50 — <=

L: JOBXXHWHA MPUEJHAHHA SIK B €JICMCHTAX

L: attachment length as in detail 1, 2 or 3

d_[:__..-r-h-h —

— -
Tl -
,-‘{E—M--—a 7
\ 4},— o
¢ e

= T
- -""\-\_

W e

1,2 abo 3

‘Ta6auus 8.4', 8-uw, 9-uu i 10-uti psaoxu, 2-a
konouwka 6 yux psokax (Ous. mpoxu euwe),
saminumu 6 opyeiu kononyi "r/L" wa: "r/l".

‘Ta6amus 8.5', 11-uii psaoox '36*', 3-1 konouka,
saminumu: "3) PyiiHyBaHHS KOpEHS TOpIIEBOTO
mBa y TaBpOBI/IX 3BapHI/IX 3'€]1HaHH${X 3 HCIIOBHUM
mpoBapom 3,60 B 3’€,Z[HaHH$IX 3 KYTOBUMH 3BapHUMU
mBaMd 3 €(QEeKTMBHUM MOBHUM MPOBapoM Y

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

‘Table 8.5', 11th row '36*, 3rd column,
change: "3) Root failure in partial penetration
Tee-butt joints or fillet welded joint and
effective full penetration in Tee-butt joint."
into: "3) Root failure in partial penetration Tee-
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TaBPOBHX  3BapHMX 3'egHaHHsX. Hal "'3) butt joints or fillet welded joint and in Tee-butt
PyiiHyBaHHsS KOpPEHs TOPIIEBOTO IIBa Y TaBPOBUX weld, according to Figure 4.6 in EN 1993-1-
3BapHUX 3'€JHaHHIX 3 HEMOBHHM IPOBapoM abo B 8:2005."

TaBPOBUX 3’€JJHAHHSAX, BinmoBinHO 10 Puc. 4.6
B EN 1993-1-8:2005."

‘Tabmmua 8.5', 2-a xonowka, 2-uti i 3-iti "Table 8.5, 2nd column, 2nd and 3rd rows:"
paoku:"
Kateropis ereMeHTiB EnemenT xoHCTpYKIIii
Detail category Constructional detail
/<50 MM Bci t
80
(mm) [Mm] (mm) ; .
71 50</ <80 BCi t - - -
63 80<¢ <100 BCi t
56 100</ <120 | B t — =1 =1
56 £>120 t<20
120</ < 200 t>20
50 7200 20<t < 30
200</¢ <300 t>30
45 >300 30<t <50
40 £>300 t>50

THY4YKa IMaHeJIb
flexible panel

Sk enemenr 1 B Tabum. 8.5

As detail 1 in Table 8.5 Q .
@
ockinvku pucynku ¢ Tadmmui 8.5 sax exazano as the figures in Table 8.5 as shown below
suwe noGuHHi Oymu Oinbwi YimKi, sK ye should be made more clear as done in the
3pOONEHO 6 HIMEYbKIU 6epCii, nOCmasumu misxc German version, insert the same figures from
PUCYHKU 13 HIMeybKol 8epcii (Ous. Hudicue):" the German version (see below):"
Kerbfall Konstruktionsdetail Beschreibung Anforderingen
80 =50 all t NP LD Ereuz- und T-Stéfe: 1) Nach Prifung frei von Diskon-
71 30=(=80 all't tinuititen und Exzentrizititen
63 B0=(=100 all t : ¢ ¢ 1) Rifl am Schweifnahtiibergang | anferhalb der Toleranzen nach
56 100=<(=120 all t ' h— i : b |l durchgeschweilten EN 1090.
36 (=120 t=20) | - Stumpfnghten vnd allen nicht
_ 1200200 | 20 1) N durchgeschweiliten Nahten. 2) Ag ist mit korrigierten Nenn-
o0 (=200 | 20<t<30 ““____.-*““ — spannungsschwingbreiten zu
2000300 | £30 | T o | ermittels.
. (300 | 305150 T [T _
0 =300 =50 3) Es sind 2 Ermiidungsnachwei-
verformbares Anschlufblech 2) Rif am SchweiPnahtiiber- ;E er]'lfa.:'derhch: ﬂ;‘}:fen der
AT ¢ gang, ausgehend von der Kante acfiwes gegen R0 der
wie -~ ,/» e des Anschlvfbleches, mit Span- Schv;e:.l?-uahmmrzlel it S.pau-
Kﬂ'bfﬂll 1 e I nungskonzentrationen an den mnogen m:h ..K..ﬂpiTEI J mit Kerb-
lm @i{ __=_.,::-3" Y SchweiBnahtenden infolge gruppe ,3'5 fir 6, und Kerbgrup-
Tabelle = T — i [ Blechverformungen. pe 80 fiir Ty, Zum anderen der
85 T - Nachweis des Nahtiberganges
7 ] mit Bestimmung von Ag in den
2» belasteten Blechen
21 WhwmaleiR hai nicht wall
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Kox YKH/I: 91.010.30

KirouoBi crnoBa: BTOMa, BTOMHE HaBaHTa)KEHHS, JOBTOBIYHICTb, KpHBa OMNOPY BTOMI, JIOKallbHE

HaANPYKCHHSI, METOJT HAKOTIMYEHHS, TT1JICYMOBYBaHHS IOIIKO/KCHb, JIalla30H HAIIPYKCHHS ITHKITY.
I'enepanbuuii qupextop TOB «YKpiHCTAIBKOH

iMm. B.M. lllumMaHOBCHKOTO», JI.T.H., IPO(. O. IllnumanoBcbkuit

3aBimyBau Binmity H/IBTP, k.T.H., KepiBHUK

PO3pO0OKH A. I'pom
3aBiqyBau rpyrnu HT/] S1. Jlumap
3aBiqyBau rpymu CHTJ] I'. Jlenna
3aBimyBau rpymnu IK O. Kopayn
[TpoBigHU# 1HX)EHED B. ApTromeHko
[TpoBigHUH 1HX)EHED S1. JIeBueHko
[Tepexnanau K. IlaBnosa
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