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HAUIOHANBHWA BCTYN

Llen ctanaapT € TOTOXHMM nepeknagom EN 1993-1-10:2005 3: Design of steel structures — Part 1-10:
Material toughness and through-thickness properties (€spokog 3. NpoekTyBaHHs CTaneBux KOHCTPYKLi.
YacTtnHa 1-10. BnactusocCTi TPILLWMHOCTINKOCTI | MiLHOCTI MaTepiany y HanpsiMi TOBLMHY NPOKaTy.)

EN 1993-1-10:2005 nigrotoBneHo TexHiyHuM KomiTeTom CEN/TC 250, cekpeTapiatoM aKoro
kepye BSI.

[lo HauioHanbHOro crtaHaapTy AONYYE€HO aHTMOMOBHUA TEKCT.

Ha Teputopii Ykpaikv sk HauioHansHWM cTaHaapT Aie NiBa KONOHKa TEKCTY

ACTY-H b EN 1993-1-10:201X "€spokoa 3. MNMpoekTyBaHHs cTaneBux KOHCTpyKuin. YactuHa 1-10.
BriacTMBoCTi TPILLLMHOCTINKOCTI | MiLHOCTI Matepiany y Hanpsami ToswmHM npokaty EN 1993-1-10:2005 3,
IDT)" suknageHa ykpaiHCLKOK MOBOIO.

BianosigHo ao 1IbH A.1.1-1-2009 "Cuctema ctaHgapTusauii Ta HopmyBaHHA B 6yAiBHULTBI. OCHOBHI
NONOXeHHs" Uen cTaHpapT BigHocuTbest Oo komnnekcy B.1.2 "Cuctema HaginHocTi Ta 6e3neku B
6yaisHUUTBI".

CraHgapT MiCTUTL BUMOrK, SiKi BiAMNOBIAAIOTE YAHHOMY 3aKOHOA4ABCTRY.

HaykoBo-TexHi4Ha opraHisauis, BignosiganbHa 3a Uel cTaHaapT, — TOBapuCTBO 3 O0GMeXeHO
BignosiAanbHICTIO "YKPaIHCbKUIA IHCTUTYT CTanesunx KOHCTPYKUiv im. B.M. lLnmaHoscbkoro".

o cTaHpapTy BHeceHo Taki peaakUivHi 3MiHu:

— cnoBa "uen MXHapoOHUIN CTaHAapT" 3amiHeHo Ha "uen cTaHaapT”;

— CTPYKTYpPHi enemeHTu ctaHgapty — "O6knaauuky”, "Mepeamoy"”, "HauioHanbHuit BcTyn", "BuaHa-
YEHHA NOHATL" — 0POPMNEHO 3riAHO 3 BUMOraMuy HauioHanbHOT cTaHaapTU3aauii Ykpainu;

- 3 "Mepeamosu o EN 1993-1-10" y uen "HauionanbHuit BCTyn" B3ATe Te, Wo GeanocepegHbO CTo-
CYeTbCA LbOro craHgapTy;

— HalUioHanbHWUA OOBIAKOBUIA ,qo,uaTok HaBefeHo siKk HacTaHoBY ANS KOPUCTYBaMIB.

Mepenik HauioHanbHUX cTtangapTie YkpaiHn (OCTY), iaeHTMdHMX MC, nocunaHHsa Ha siKi € B
EN 1993-1-10:2005, HnaBegeHo y aoaartky HA.

Konii MC, He NnpuinHATUX K HauioHanbHi CTaHAApTH, Ha AKi € nocunaHHs B EN 1993-1-10:2005, Mox-
Ha oTpumaTtu B [onoBHOMY (hoHAI HOpMaTUBHUX AoKymeHTiB AN "YkpHOHL]".
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BCTYN

Lei aokyment EN 1993-1-10:2005 nigroToene-
HWn TexHidHmm komitetom CEN/TC 250 "by-
gisenbHi €Bpokoan”, cekpertapiat SKoro niarpu-
MyeTbest BSI.

LUbomy €sponeiicbkomy ctaHaapTy byae Hapa-
HWiA cTaTyc HauioHanbHoro 3 nybnikauielo ineH-
TUYHOTO TeKCTy abo CxBaneHHsM He nisHiwe
nuctonaga 2005 poky i npu ckacyBaHHi cynepeuy-
AWBUX HaUiOHaNbHUX CTaHaapTiB He nisniwe be-
peans 2010 poky.

BignogiaHo Ao BHyTpiwwHix noctakoB CEN/CENE-
LEC snposagxeHHs Lporo €BponencoLKoro cTaH-
AapTy mMatoTb 3AJWCHATU HaLioHanbHI opraHu 3i
cTaHpapTu3sauii HacTynHUX kpaiH: ABCTpis, benb-
rin, Kinp, Yexia, [Oaxin, EctoHia, ®iHNAHAIN,
dpaHuis, HimewunHa, Mpeuis, YropuwwmHa, lcnax-
ais,, lpnanais, Itanis, Nartsis, Iutsa, Jliokcem-
6ypr, ManbTa, Hinepnanaun, Hopserig, MNonbuia,
MopTtyrania, CnoayuyuHa, CnoseHigq, IcnaHis,
Weeuin, LLsenuapis i O6'¢aHaHe KoponiscTao.

Januit  €BponencbKUin 3aMiHtoe

ENV 1993-1-1:1992.

CEN/TC 250 ¢ BignoBigansHum 3a Bci 6yaiBenbHi
€BpoKoan.

craHgapT

ACTY-H B EN 1993-1-10:2012

FOREWORD

This document EN 1993-1-10:2005 has be EN
prepared by Technical Committee CEN/TC 250
"Structural Eurocodes”, the Secretariat for which
is held by BSI.

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

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

This European Standard

ENV 1993-1-1:1992.

CEN/TC 250 is responsible for all Structural
Eurocodes.

supersedes
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HALIOHANBbHUA CTAHOAPT YKPAIHU

€BPOKO[ 3. NPOEKTYBAHHS CTANEBUX KOHCTPYKLIN
YactuHa 1-10. BnacTmBocTi TPIWWMHOCTIMKOCTI i MiLHOCTi maTepiany
y HanpsAMi TOBLMHU NPOKaTy

EBPOKOL 3. MPOEKTUPOBAHME CTANbHBIX KOHCTPYKLUMIA
YacTb 1-10. CBOMCTBA TPELWMHOCTONKOCTM U MPOYHOCTN MaTepuana
B HanpaBneHWn TOMLWMHN NpokaTa

EUROCODE 3: DESIGN OF STEEL STRUCTURES
Part 1-10: Material toughness and through-thickness properties

OCHOBMU NMPOrPAMHU
€BPOKOAY

Y 1975 poui Komicis eBponencbkoi CninbHOTU
BUpilLMNA po3noyaty nporpamy Al y ranyasi
6yaiBHMUTBA Ha nigcTaei craTTi 95 gorosopy. Me-
TOlO nNporpaMy Oyno yCyHeHHSi TEXHIYHUX nepe-
WKOA ANA TOPriBNi Ta Y3rOmMKEHHA TeXHIYHMX
YyMOB.

Y paMmkax uiei nporpamu ain Komicia s3ana Ha
cebe iHiLiaTMBY BCTAHOBUTK CUCTEMY Y3roaxe-
HUX TEXHIYHAX npasun AnNs  NPOeKTyBaHHSA
6ynisens i cnopya, sKi Ha nepuwii ctagii Mmanu
cnyrysat¥ anbTepHaTMBOK YMHHUM HauioHanb-
HUM NpaBunaMm aepxaB-4neHis, a 3pelluTolo Manu
3aMiHUTK iX.

YnpogoBx MATHaaUATH pokiB Komicis 3a gono-
Morot PoBGouoro KomitTeTy, A0 cknaay sKkoro Bxo-
AW  NpeacTaBHUKU  AepXaB-4yneHis, Bena
po3pobKy nporpamun €BpoKogis, AKa npueena 4o
ny6nikauii KOMNNEKTy Nepworo NokoniHHsA €Bpo-
nencbkux koais y 80-x pokax.

Y 1989 poui Komicis Ta pepxasu-unedu EU
(Esponevicbkoi cninbHoTH) Ta EFTA (Esponen-
CbKOi acouiaLii BinbHOI TOPriBni) Ha OCHOBI yro,u,m1
Mix Komicieto Ta CEN (€Bponeincbkvm KOMiTETOM
3i cTaHaapTK3aUil) BUpiluMnu nepeaaTtu Niarotos-
Ky Ta ny6nikauito €spokoais CEN 3a gonomoroi
cepii maHgaTis, Wwo B pesynbTati Hapgano 6

! Yropa mix Komicieio eBponeickkoi cninbHoTH Ta €Bpo-
nencbkum KomiteTtom ctaHgaptusadii (CEN) woao po-
60Tn Haa €epokogamun Ans npoekTyBaHHA Byaisens i
cnopya (BC/CEN/03/89).

Yuuunn Big 2013-07-01

BACKGROUND OF THE EUROCODE
PROGRAMME

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

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

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

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement1 betweEN the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to the CEN through a series of Man-
dates, in order to provide them with a future status
of European Standard (EN). This links de facto the

1 Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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€spokofaM y manbyTHbOMy cTatycy €spore-
ncokoro ctaHaapTty (EN). Lle nos'asye €spokoau
3 MONOXEHHAMNU AMPEKTMB Paau i pilleHb komicii
woao €Bponencbkux craHaapTis (To6To Aupek-
Tuen Paau 89/106/EEC woao yaiBenbHUX Bu-
pobie — CPD — 1a gupextus Pagu 93/37/EEC,
92/50/EEC Ta 89/440/EEC BigHOCHO rpoMaichb-
KMX pobiT Ta nocnyr i ekBiBaneHTHUX QUPEKTUB
EFTA, 3anovyaTkoBaHux 3 METOIO AONOMOITU 3a-
CHYBaAHHIO BHYTPILLHLOIO PUHKY).

CTtpykTypHa nporpama €BpoKojis BKNOUAE CTaH-
0apTy, AKi B OCHOBHOMY CKNagaloTbCA 3 AeKirb-
KOX YaCTWH:

EN 1990 €rpokog. OcHOBU NPOEKTYBAHHA KOHCT-
pyKUin

EN 1991 €spokoa 1. [lii Ha KOHCTPYKLUil

EN 1992 €spokoa 2. lNpoekryBaHHA 3anizobe-
TOHHUX KOHCTPYKLLIA

EN 1993 €spoxog 3. lNpoekTyBaHHA cTanesux
KOHCTPYKLIN

EN 1994 €spokog 4. lpoekTyBaHHa cranesa-
ni306eTOHHUX KOHCTPYKLINA

EN 1995 €spokos 5. lNMpoexTyBaHHA aepes’aHNX
KOHCTPYKUiN

EN 1996 €spokog 6. MNpoekTyBaHHA KaM'AHAX
KOHCTPYKLIIN

EN 1997 €Bpokop 7. eoTexHi4He NpoeKTyBaHHs

EN 1998 €spokop 8. NpoekTyBaHHS CEMCMOCTIN-
KWX KOHCTPYKLIiA

EN 1999 €spoxog 9. NpoekTyBaHHsA anioMiHIEBAX
KOHCTPYKLIN

CraHpapTv €Bpokogie BM3HalOTb Bignosigans-
HiCTb perynaTtopHUX OpraHiB AepKaB-yuneHiB Ta
3axvlarTb iX NpaBo Ha NPU3HAYEHHS BEIUYUH,
AIKi NOB'A3aHi 3 perynioBaHHAM nUTaHbL Beaneku
Ha HalioHanbHOMY piBHi TaM, e BOHU BiApi3HA-
IOTbCS.

Eurocodes with the provisions of all the Council's
Directives and/or Commission’s Decisions deal-
ing with European standards (e.g. the Council Di-
rective 89/106/EEC on consfruction 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 0: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures.

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



CTATYC TATAITY3b 3ACTOCYBAHHA
€BPOKOOIB

Oepxasu-unenn EU ta EFTA Bu3HaOTh, WO
€BpOKOAMN Ail0Tb AK €TanoHHI AOKYMEHTN AN Ta-
Knx uinen:

— Ak 3acib gosegeHHs BignosigHOCTI ByAisens i
Cropy/, OCHOBHWUM BUMOram aupextunsu Paau
89/106/EEC, 30Kkpema OCHOBHIi BUMO3i Ne 1 —
MexaHiyHa CTiilkicte Ta cTabinbHicTb — i
OCHOBHIV BUMO3i Ne 2 — MoxexHa beaneka;

— fIK OCHOBa ANA YKNaAaHHA KOHTPaKTiB And
ByaiBenb | CNOPY/A Ta NOB'A3AHNX 3 HUMW iHXe-
HEpPHWX NOCIyT,

— §K OCHOBa NS CKNAfaHHA Y3rO[KEHWUX Tex-
HiYHux cneundikauin ana GyniBenbHUX BU-
pob6is (ENs Ta ETAS).

€BpPOKO/IM, OCKiNbkv BOHW 6e3nocepeaHbo BigHO-
cATLCA A0 ByaiBenbHUX cropya, mMatoTb NPAMUIA
3B'A30K i3 TNyMa4yHUMn ,D,OKyMeHTaMVIZ posginy 12
CPD, He3Baxalo4un Ta Te, WO BOHU MaIoTb pi3Hy
npupoay 3 rapMOHI30BaHUMM cTaHaapTamu Ha
Bwp06M3. TakuM YMHOM, TEXHIYHi acnekTun, AKi
BMNNuBaloTbL 3 €BpokoaiB Ans byaieens i cnopya,
NOBWHHI B NOBHIA Mipi BYTU pO3rNAHYTUMU TEX-
HiyuHumn komitetamm CEN Ta/un pobounmu rpy-
namu EOTA, aki po3pobnsioTb crasgaptu Ha
byaisenbHi BUpobu, 3 NO3ULIA AOCATHEHHSA MOB-
HOT CYMICHOCTI TexHiuHuX cneundikauin 3 €Bpo-
Koaamu.

2 BignosiaHo 8o cT. 3.3 aokymeHTa CPD ocHOBHI BUMOrK
(ER) oTpumatoTb KOHKpeTHY OpMY Y TIyMauHuX AOKY-
MeHTax NS CTBOPEHHSA HeoOXiaHMX 3B'A3KIB MiXK OCHOB-
HUMM BUMOraMmn Ta MaHaaTamn Ha rapmonizosaHi EN i
ETA.

3 BignosinHo Ao CT. 12 CPD TnymauHi AOKyMEHTH ma-
10Th:

a) HadaTh KOHKpPeTHOI (DOPMU OCHOBHUM BUMOTaM,
Y3ro/IMBLUK CTPOKOTIOFiO i TeXHiUHi 3acaau, i BkalasLm
knacw abo piBHi Ans KOXHOT BUMOTK, Ae Lie HeobXigHo;

b) BkasaT MeTOAM BCTAHOBNEHHA CRIBBIAHOWIEHHS
MDK MMM KNacamu abo piBHAMW BUMOT 3 TEXHIUYHUMU
BMMOTaMu, HanNpuKNaz, MeToaM po3paxyHky i nepesip-
KW, TEXHIYHI Npasuna NpoeKTyBaHHA TOLLO;

C) CnyrysaTy sik pekoMeHaalis ANns BCTAHOBNEHHS y3-
rofKeHNX CTaHAapTiB | HAaCTaHOB ANsl €BPONEHCHKOTO
TEXHIYHOTO yXBaneHHs.

€BpoKoAM (HaKTUYHO BifirpaloTb NoaibHy ponk y cdepi
ER 1ivacTtuHi ER 2.

AOCTY-H B EN 1993-1-10:2012

STATUS AND FIELD OF APPLICATION
OF EUROCODES

The Member States of the EU and EFTA recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

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

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

— as a framework for drawing up harmonised
technical specifications for construction pro-
ducts (ENs and ETAs)

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

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

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b) indicate methods of correlating these classes or
levels of requirement with the technical specifications,
e.g. methods of calculation and of proof, technical rules
for project design, etc.;
c) serve as a reference for the establishment of har-
monised standards and guidelines for European tech-
nical 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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Crangaptv €BpoKkoais pernamMeHTyoTb 3aranbHi
npasurna npoeKkTyBaHHA ANst NPakTU4HOro BUKO-
PUCTAHHA BCiX KOHCTPYKLIA Ta iX KOMNOHEHTIB fK
TpaauUiMHOro, Tak i iHHOBALIMHOIO XapakTepy.
YHikanbHi popMU KOHCTPYKLUiT abo yMoBU npoek-
TYBaHHA crieuianbHO HE OXONMIOITLESA, | B TAKMX
BUNagkax NpoekTyBanbHWUKy notpibeH goaatko-
BUM eKCNepTHWIA poarnsag.

HALUIOHAJBbHI CTAHOAPTU,
WO BMPOBALKYIOTb €BPOKOAU

HaujoHanbHi cTraHaapTh, WO BNPOBAaXYIOTb
€BpOKOaAN, 3aBXKOM BKNIOYATb NOBHWUWA TEKCT
E€spokofly (BknOYalunM BCi AoaaTtku), BAOAHWUA
CEN, sikomy MoxXyTb nepeaysaTv HauioHanbHui
TUTYNbLHUMA NUCT Ta HaudioHaneHa nepeamosa, a
TaKOX MOXYTb CynpoBoOXyBaTucst HauioHans-
HUM JOAAaTKOM.

HauioHanbHWA o4aToK MOXe BKM4aTt iHdop-
Mauito BiIHOCHO TUX NapaMeTpiB, AKi 3anULIKUNn-
CH BiIKpUTUMU B €BpoKoaax AnS HauioHanbHOro

BMBOpY, BiAOMI SK HauioHanbLHO BU3Ha4YeHi napa-

MeTpW AN BUKOPUCTaHHS NPU  MPOEKTYBaHHI

6yniBenb Ta iHXeHepHUX CnopyA, Lo byayTb 3se-

OeHi y 3adikaBneHin kpaiHi, a came;

— 3HaJeHHs 4YacTKOBUX KoedilieHTiB HaainHOCTI
Ta/abo knacucpikauito BUNaAkKiB, ANA AKUX
€BpoOKO[, pernameHTye BUKOPUCTaAHHA arnb-
TepHaTuB;

— 3HauYeHHs, AKi cNig BMKOPUCTOBYBATU TaM, ae
B €BpOKOAI HaBe4EeHO TiNbKN CUMBOIT,

— cneundiyHi AaHi kpaiHu (reorpadidHi, knima-
TUYHI TOWO), HAaNpuUknaga, kapTa BiTpy,

— KOHKPEeTHI MeToAuKW ONA TUX BUMaAKie, KOnu
€BpOKOA pernaMeHTye BUKOPUCTAHHA anb-
TepHaTUB.

BOHW MOXYTb TaKOX MiCTUTHN:

— pekoMmeHAauii Wwoao 3acToCcyBaHHA [0BiAKO-
BUX fonarkis;

— NOCUINAaHHA Ha AoaaTkoBy iHdoOpMaLito, sika He
cynepeynTe HOpMaTUBHUM BUMOram i Oono-
Marae rnpu KOpucTyBaHHi €spokogamu.

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

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

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

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

— values for partial factors and/or classes where
alternatives are givEN in the Eurocode,

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

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

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

It may also contain

— decisions on the use of informative annexes,
and

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



3B’A3KU MK EBPOKOLAMU TA
FTAPMOHI3OBAHUMU TEXHIYHUMU
CNEUUDIKALIAMU (ENs Ta ETAS)
ana BUPOBIB

HeobxigHa y3rogXeHiCTb MK rapMOHI30BaHUMMU
TEXHiYHUMK cneuudikalisMu ana ByaiBenbHUx
BUPOBIB Ta TexXHiYHUMN Npasunamu gnsi byaisens
i cnopya Ta 6ypisenbHux pobit. Kpim Toro, y
noeHiw iHdopMaLdii, ska cynposoaxye CE mapky-
BaHHA OypgisenbHux BUpobiB | Mae BiAHOLWEHHS
00 €Bpokoais, Mae OyTU 4iTKO 3a3HaYeHOo, SKi
HauioHanbHO BU3HAYeHi napameTpu Gynu B3sTI
o ysaru.

AOOOATKOBA IHOPOPMALIA
LLIOAO EN 1993-1-10

B EN 1993-1-10 HagaHi BKasiBKku 3 NPOEKTYBaHHS
cTaneBux KOHCTPYKUIA Ta po3paxyHKy 3'€AHaHb
npy NpoeKkTyBarHi GyaiBenb Ta iHXEHEepHUX Cno-
pya.

EN 1993-1-10 npuaHa4YeHUn ONs BUKOPUCTAHHSA
3aMOBHUKaMY, NpoeKTyBanbHWUKaMW, NigpsaHU-
KaMu i BiANOBIAHUMU AEPXKABHUMU OpraHamu.

EN 1993-1-10 npu3aHadeHniA 4nA BUKOPUCTAHHS 3
EN 1990, iHwumn 4actuHamm EN 1991 |
EN 1992-1999 ansa npoekTyBaHHs1 KOHCTPYKLiA.

HALIOHATNIbHUA OOOATOK
0O EN 1993-1-10

Y ubomy cTaHAapTi HaBeaEeHI anbTepHaTUBHI Me-
TOOW, OUIHKKM i pekoMeHaauii 3 NpuUMiTkamu, AKi
BKa3ylTb, Ae HeobxigHo 3pobutu BMbIp 3rigHo 3
HauioHanbLHUMU CTaHaapTamy. TakiM YUHOM, HaLlio-
HanbHWIA CTaHAAPT, sk enposamkye EN 1993-1-10,
NOBUHEH MaTW HauioHanNbHWIN QOAATOK, A0 AKOro
BKITIOYEHO YCi HaUiOHanbHO BU3HAYeHi napamerT-
pu, AKi BUKOPUCTOBYIOTBCA MPWU NPOEKTYBaHHI
craneBux KOHCTPYKUiR, wo ByayTb nobynosaHi y
BiANOBIAHIN KpaiHi.

HauionanbHui BuGip gossonexo ans EN 1993-1-10
3a QOMNOMOroto:

- 2.2(5)

- 3.1(1)
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LINKS BETWEEN EUROCODES AND
HARMONISED TECHNICAL SPECIFICATIONS
(ENs and ETAs) FOR PRODUCTS

There is a need for consistency betweEN the har-
monised technical specifications for construction
products and the technical rules for works. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which re-
fer to Eurocodes shall clearly mention which Na-
tionally Determined Parameters have beEN
takEN into account.

ADDITIONAL INFORMATION
SPECIFIC FOR EN 1993-1-10
EN 1993-1-10 gives pointing from planning of
steel constructions and design of joints of shells at
planning of buildings and civil engineering works
for wind.

EN 1993-1-10 is intended for the use by clients,
designers, contractors and relevant authorities.

EN 1993-1-10 is intended to be used with EN 1990,
the other Parts of EN 1991 and EN 1992-1999 for
the design of structures.

NATIONAL ANNEX
FOR EN 1993-1-10

This standard gives alternative procedures, val-
ues and recommendations with notes indicating
where national choices may have to be made.
Therefore the National Standard implementing
EN 1993-1-10 should have a National Annex con-
taining all Nationally Determined Parameters to
be used for the design of steel structures to be
constructed in the relevant country.

National choice is allowed in EN 1993-1-10
through:
- 2.2(5)
- 3.1(1)
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1 SArAllbHI NONOXEHHA

1.1 Ccpepa 3acTocyBaHHA

(1) EN 1993-1-10 MicTuTb kepiBHULTBO 3 B1BOpY
cTani 3a TPILWMHOCTINKICTIO, @ TAKOX TPILLMUHOCTIR-
KICTIO enemeHTiB 3BapHWX 3’edHaHb, ANs AKUX
iCHYE MOXNUBICTb PU3WNKY PO3LLIAPOBYBAHHA Mg
Yyac BUpOBHUUTBA.

(2) Po3gin 2 crtocyetscs knacis crani S235 —
$690, a posgin 3 cTocyeTbeca nyue Knacis crani
5235 — $460.

Npumitka. EN 1993-1-1 obmexyeTbca cTansamm kna-
ciB S235 - S460.

(3) Apasuna i pekomeHaadii, HaBeaeHi y pos-
ninax 2i 3, nepen6adatote, Wo 6yaiBHALTBO BEC-
TUMeTbCH BignosigHo ao sumor EN 1090.

1.2 HopmaTuBHiI nocnnaHHA

(1) DaHu eBponencbKUN CTaHAAPT BKIIOYaE No-
NOXEeHHA iHWnX Nnybnikayin y Burnsaai AaToBaHUX
Yun HegaToBaHWX nocunadb.Lli HopmaTtuBHI no-
CUNHHSA PO3TALLOBYIOTLCS Y BiANOBIAHMX MicUsX
TEKCTY, a nepenik nybnikauin HagaeTbCa HAXYE.
Jna gaTtoBaHux nocunaHb nNoAanblui nonpaeBku
yu nepernaau byab-akoi 3 unx nybnikawin crocy-
IOTbCA [AHOr0 EBPONENCHLKOro CTaHAAapTy TiNbKu
33 yMOBW 3apeecTpoBaHUX B HbOMY MOMPaBOK
abo nepernsgis. ANs HegaToBaHMX NOCUNaHbL 3a-
CTOCOBYHOTb OCTAHHE BWAAHHA AOKYMeHTa, Ha
SIKMA NOCUNAKTLCA (3 ypaxyBaHHAM NONPaBok).
MpumiTtka. €spokoam 6ynn BugaHi sk nonepeHi €Bpo-
neicebki cTaHaapTu. Bupadi esponenceki ctaHaapTy vm
Ti, Lo 3HAXoAATLCA Ha CTagji nigrotosku, BigobpaxeHi
Yy HOPMaTUBHUX [JOKyMEHTaX.

EN 1011-2 3aptoBaHHs. PexkomeHgadii 11000
3BaplOBaHHS MeTaneBux Mmatepianie. Yactuna 2.
Lyrose 3saploBaHnHA hepuTHUX cTanemn

EN 1090 BukoHaHHs cTanesux KOHCTPYKLIN

EN 1990 OcHoBM NpoeKTyBaHHSA KOHCTPYKLIN

EN 1991 [ii Ha kOHCTpPyKUil

EN 1998 [Mopsgok po3paxyHKy CencMOCTIRKWUX
KOHCTPYKLiA

EN 10002 Marepianu mMeTanesi. BunpobysaHHs
Ha po3Tar

EN 10025 Bupobu rapa4dekataHi 3 KOHCTPYKUin-
HOi cTani

EN 10045-1 MaTtepianu metanesi. Bubpobysan-

HS Ha yaapHuit BuriH 3a llapni. Yactuna 1. Me-
TOA 8UNPOBYBAHHS

6

1 GENERAL

1.1 Scope

(1) EN 1993-1-10 contains design guidance for
the selection of steel for fracture toughness and
for through thickness properties of welded ele-
ments where there is a significant risk of lamellar
tearing during fabrication.

(2) Section 2 applies to steel grades S 235 to
S 690. However section 3 applies to steel grades
S 235 to S 460 only.

NOTE: EN 1993-1-1 is restricted to steels S235 to
$460.

(3) The rules and guidance givEN in section 2 and
3 assume that the construction will be executed in
accordance with EN 1090.

1.2 Normative references

(1) This European Standard incorporates by
dated and 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 ref-
erences, subsequent amendments to or revisions
of any of these publications apply to this Euro-
pean Standard only whEN incorporated in it by
amendment or revision. For undated references
the latest edition of the publication referred to
applies (including amendments).

NOTE: The Eurocodes were published as European
Prestandards. The following European Standards
which are published or in preparation are cited in
normative clauses.

EN 1011-2 Welding. Recommendations for weld-
ing of metallic materials: Part 2: Arc welding of fer-
ritic steels

EN 1090 Execution of steel structures
EN 1990 Basis of structural design
EN 1991 Actions on structures

EN 1998 Design provisions for earthquake resis-
tance of structures

EN 10002 Tensile testing of metallic materials

EN 10025 Hot rolled products of structural steels

EN 10045-1 Metallic materials — Charpy impact
test — Part 1: Test method



EN 10155 KoHcTpykuinHi ctani 3 noxpatieHnm
onopomM atMocdepHiA Koposii. TexHi4Hi yMOBH
nocTayvyaHHs

EN 10160 YnbTpassykoBe AOCMIMKEHHS cTane-
BOr0O NCTOBOIO NPOKaTy TOBLMHOW 6 4mn binblue
MinimeTpie (MeToa BinOUTUX XBUNb)

EN 10164 Bupobu ctanesi 3 noninweHuMmn ge-
dopMaUinHMMKU BNacTMBOCTAMU Y NepneHanky-
NAPHOMY HaNpPAMY A0 NoBepxHi BUPoOY. TexHiuHi
BUMOTU NOCTa4aHHA

EN 10210-1 MNpodini nopoxHUCTI rapsyoro dop-
MyBaHHA 3 HENEroBaHux i APIGHO3EPHUCTAX KOH-
CTPYKUinHUX cTanei. Yactmha 1. TexHiYHI ymosu
nocrayaHHs

EN 10219-1 Modini nopoXHUCTI 3BapHi XONOOQHO-
ro (hOpMyBaHHA 3 HENEroBaHUX i ApibHO3epHUC-
TUX cTanen ans KOHCTpyKUin. YacTuHa 1. TexHiuHi
BUMOFU NOCTa4YaHHsA

1.3 TepMiHu Ta BU3HAYEHHA
1.3.1 saHauyeHHs K|,

3HaueHHs K|, (3pasok LWapni 3 V-noaibHum Hap-
pisom) — Le eHeprist yaapy Av(T) y axoynax ([x),
HeobBxigHa AnNA pyWHyBaHHA 3paska llapni 3
V-nopiGHum Hagpisom 3a 3apaHol TemnepaTtypu
sunpobyeaHHa T. 3asBu4yan craHgapTu nocra-
YyaHHA cTaneBoi NpoAykKuii BCTAHOBAIOWOTL, LWO
3pasoKk He 3pyNHyeTbCcs NpU  eHeprii yaapy,
MeHwWin 3a 27 [Ix, 3a TeMnepatypu BunpobysaH-
HA T

1.3.2 nepexioHa o6nacmsb

ObnacTb rpacika 3anexHocTi B'A3KOCTI Bif TeM-
nepatypy, Lo nokasye 3anexHictb Av(T), srigHo
3 SIKOIO B'A3KICTb Marepiany 3MeHLIYETLCA npu
3HWKEHHI TemnepaTypu, a BUa pynHyBaHHA nepe-
XOAUTb Bif] B'A3KOro 40 KPUXKOTo. 3HAYEHHS TEM-
nepatypu T,7, WO BIANOBIAAIOTE BUMOTaMm
cTaHOapTiB Ha NPOAYKL,i0, 3HAaXOAATLCA Y HVKHIN
yacTuHI Liiei obnacTi

1.3.3 o6nacmsb e’a3Kk020 pyiudHyeaHHs

O6nacTb rpaddika 3anexHocTi B'A3KOCTi Bif TeM-
nepartypu, B fiKin cTanesi eNeMeHTU NokasyloTb
NPYXHO-NNacTuyHy poboTy 3 NNAaCTUYHUM TUNOM
PYNHYBaHHSA He3anexHo Bif HasBHOCTI ApPiGHWX
pedekTiB UM HECYLINbHOCTEN 3BapHUX 3'e€QHaHb,
L0 BUHUKIIM NI Yac BUrOTOBNEHHS.

OCTY-H B EN 1993-1-10:2012

EN 10155 Structural steels with improved atmo-
spheric corrosion resistance — Technical delivery
conditions

EN 10160 Ultrasonic testing of steel flat product of
thickness equal or greater than 6 mm (reflection
method)

EN 10164 Steel products with improved deforma-
tion properties perpendicular to the surface of the
product — Technical delivery conditions

EN 10210-1 Hot finished structural hollow sec-
tions of non-alloy and fine grain structural steels —
Part 1: Technical delivery requirements

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

1.3 Terms and definitions
1.3.1 K -value

The K, (Charpy V-Notch)-value is the impact ener-
gy Av(T) in Joules [J] required to fracture a
Charpy V-notch specimEN at a givEN test tem-
perature T. Steel product standards generally
specify that test specimens should not fail at an
impact energy lower than 27J at a specified test
temperature T.

1.3.2 Transition region

The region of the toughness-temperature dia-
gram showing the relationship Av(T) in which the
material toughness decreases with the decrease
in temperature and the failure mode changes from
ductile to brittle. The temperature values T, re-
quired in the product standards are located in the
lower part of this region.

1.3.3 Upper shelf region

The region of the toughness-temperature dia-
gram in which steel elements exhibit elastic-plas-
tic behaviour with ductile modes of failure
irrespective of the presence of small flaws and
welding discontinuities from fabrication.
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1 — obnacTtb kpuxKoro pyHyBaHHsi; 2 — nepexigHa obnacte; 3 — obnacTb B'3KOro pyNHyBaHHS
1 — lower shelf region; 2 — transition region; 3 — upper shelf region

PucyHok 1.1 — 3anexHicTb eHeprii yaapy Big Temnepatypu

Figure 1.1 — Relationship between impact energy and temperature

1.3.4 Ty,

Temnepartypa, 3a SkOi MiHiManeHa eHepria pyn-
HyBaHHA A, cTaHaapTHoro 3paska 3 V-nogibHum
Hagpisom 3a Wapni 6yae He meHwe 27 k.

1.3.5 3HaueHHn Z

BigHocHe 3MeHLueHHA nnouwli nonepeyHoro nepe-
pisy 3pa3ska (aue. EN 10002), BUrotoBneHoro y Ha-
NpsMi TOBLWMHKU NpU BUNpoByBaHHI Ha po3Tsr,
BUpaXeHe Y BiACOTKax

1.3.6 K, -xoegiyieHm iHmeHcusHOCMI Hanpy»xeHb
TpilMHOCTIMKICTL B YMOBaX Nockoi aedopmaii
Yy NIHIAHO-NPYXHIA NOCTaHOBUi, BUpaXeHa B
H/mm32,

Mpumitka. KoedilieHT iHTEHCUMBHOCTI HanpykeHb K
3riHO 3 MiKHaPOAHOK AOMOBMEHICTIO MOXE BUMIPIO-
patucs y H/MM¥2 1a MMa +/m (To610 MH/M*?), pe
1 H/mMm32 = 0,032 MNa M

1.3.7 cmyninb x0n00HO20 hopMy8aHHS

3anuwkosa aedopmadia npu xonoaHomy dop-
MyBaHHi, BUpaxeHa y BiacoTkax

1.4 No3Haku

ALT) ~ eHepria yaapy y pxoynsx (Ax), wo BuT-
payaeTbCcA Ha PyWHYBaHHS CTaHAapTHOroO 3paska
(3a Wapni) yaapHMM HaBaHTaXeHHAM 3a 3a4aHoi
Temneparypu T;

Z — BiAHOCHE 3MeHLIeHHs nnoLwi, %:
T — Temnepatypa, °C;
Ty — PO3paxyHKkoBa Temnepartypa;

1.3.4 Ty,

Temperature at which a minimum energy A, will
not be less than 27J in a Charpy V-notch impact
test.

1.3.5 Z-value

The transverse reduction of area in a tensile test
(see EN 10002) of the through-thickness ductility
of a specimen, measured as a percentage.

1.3.6 K-value

The plane strain fracture toughness for linear
elastic behaviour measured in N/mm?32,

NOTE: The two internationally recognized alternative
units for the stress intensity factor K are N/mm®? and
MPa /m (ie: MN/m®2), where 1 N/mm2 = 0,032

MPa J/m
1.3.7 Degree of cold forming

Permanent strain from cold forming measured as
a percentage.

1.4 Symbols

A(T)impact energy in joule [J] in a test at temper-
ature T with charpy V notch specimen;

Z quality [%];
T temperature [°C];
Tey reference temperature;



& — po3kpuTTa y BepwuHi TpiwmHn (CTOD), mm,
BUMIpSAHE Ha 3pa3Ky AN BU3HAYEHHA B'A3KOCTI
NPYXHO-NNAacTUYHOro PyNHYBaHHS,

J — 3Ha4yeHHA B'A3KOCTI NPY>XHO-NNACTNUYHOTO
pyWHyBaHHA (3Ha4YeHHs J-iHTerpany), H/MM, Bus-
Ha4veHe sK NiHinHKMIA abo noBepxXHEBWA iHTerpan,
AKWIA BKNouae ppoHT TPILLMHK Big OAHIET nOBEPX-
Hi TpilKHM A0 IHWOT;

Kc — koedilieHT iIHTEHCUBHOCTI HanNpyXeHb npu

NPYXHii po6oTi, Bupaxeruit y H/mm®?2;

g — Mipa Aedopmadii npu xonoaHoMmy dgopmy-
BaHHi (DCF), BupaxeHa y BigcoTkax;

Ofgy — HaNpPyXeHHs, Wo BiAnNoBidae po3paxyHKo-
Bin Temnepartypi Tg,.

2 BWUBIP MATEPIANY 3A
TPILWMHOCTIKKICTIO

2.1 3arannHi NONOXeHHsA

(1) HaBeageHy B po3aini 2 HactaHoOBY cnig 3acTo-
coByBaTU npu BubOpi maTepiany Ans HOBOMO
6ynisHuuTBa. BoHa He npusHayeHa AN OUiHKU
MaTepianis, WO 3HaxXoAATLCA B eKkcnnyaradl.
[anri npaBuna HeobxigHO 3acToOCOBYBATU MPU BU-
fopi BignosigHoOro Knacy crani 3 €BPONENCLKUX
craHaaprtie ana cranesnx Bupobis, nepepaxosa-
Hux B EN 1993-1-1.

(2) QaHi npaBnna 3acTocoBYIOTLCA B0 PO3TArHY-
TUX €NEMEHTIB KOHCTPYKLIIA, 3BapPHUX KOHCTPYKUIN
i enemMeHTis, WO NpauowTbL HA BTOMY, 3a YMOBMH,
O YaCTUHA HanNpPyXeHb Yy LUKNi po3TArysanbHi.

Mpumitka. [Ina enemeHTiB, WO He ninaalTbLea po3-
TAry, 3BaploBaHHi0 abo BTOMI, MOXHa 3acTOCOBYBaTU
KOHCEpPBaTUBHUA NigxXia. Y Taknx Bunagkax ouiHka 3a-
CTOCYBaHHSI MexaHiku pyiHyBaHHS Moxe ByTu Bigno-
sigHolo, ame. 2.4. Hemae HeobxigHocCTi ouiHioBaTH
TPILLMHOCTINKICTb ENEMEHTIB, LLO NPaLoIOTh Ha CTUCK.
(3) OaHi npaBuna BigHOCATLCA 40 BNACTUBOCTEN
Marepianis, BigMiYEHUX 3a yAapHOKO B'A3KICTIO ¥
BiANOBIAHOMY cTaHAapTi Ha cTanesi Bupobu. He
MOXHa BUKOPUCTOBYBAaTU MaTepiany 6inbL HA3b-
KOro Knacy, HaBiTb AKLWO pe3ynbTaTtH ix BUunpoby-
BaHb BiANOBIAAIOTL HABEAEHUM.

2.2 Mpouyenypa
(1) Npu B1bOPpI kKNacy crani cAig BpaxoByBaTu:

(i) BNacTusocTi crani:
— TPaHULIA TEKYYOCTI B 3aNEeXHOCTI Bifl TOBLLUHN
marepiany fy(t);
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8 crack tip opening displacement (CTOD) in mm
measured on a small specimEN to establish its
elastic plastic fracture toughness;

J elastic plastic fracture toughness value (J-inte-
gral value) in N/mm determined as a line or sur-
face integral that encloses the crack front from
one crack surface to the other,;

K. elastic fracture toughness value (stress inten-

sity factor) measured in N/mm?2;

g, degree of cold forming (DCF) in percent;

oy Stresses accompanying the reference tem-
perature Tgy.

2 SELECTION OF MATERIALS FOR
FRACTURE TOUGHNESS

2.1 General

(1) The guidance givEN in section 2 should be
used for the selection of material for new con-
struction. It is not intended to cover the assess-
ment of materials in service. The rules should be
used to select a suitable grade of steel from the
European Standards for steel products listed in
EN 1993-1-1.

(2) The rules are applicable to tension elements,
welded and fatigue stressed elements in which
some portion of the stress cycle is tensile.

NOTE: For elements not subject to tension, welding or
fatigue the rules can be conservative. In such cases
evaluation using fracture mechanics may be
appropriate, see 2.4. Fracture toughness need not be
specified for elements only in compression.

(3) The rules should be applied to the properties
of materials specified for the toughness quality in
the relevant steel product standard. Material of a
less onerous grade should not be used evEN
though test results show compliance with the
specified grade.

2.2 Procedure

(1) The steel grade should be selected taking ac-
count of the following:

(i) steel material properties:
— yield strength depending on the material
thickness fy(t)
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— BNAcTMBOCTI yAapHOI B'A3KOCTI, BUPaxeHi Ye-
pe3 Ty7,860 Ty, -

(ii) xapakTepuncTukn enemeHTa:

— dopma Ta getani enemeHTa,

— KOHUEHTpaUil HanpyxeHb 3rigHo 3 geTtanio-
BaHHsaM y EN 1993-1-9;

— TOBLYMHA enemeHTa t;

~ [DONycKU Ha BUPOBHWYI aAedekTu (Hanpuknag,
HACKPI3Hi TpiwmHK abo HaniBeninTUYHi NoBEpPX-
HeBI TPiWMHK).

(i} po3paxyHKOBI cuTyallii:

—~ pO3paxyHKOBE 3HAUEHHA TeMmnepaTypu Haw-
HWXY0T TemnepaTypu enemeHTa,;

— MakcumanbHi HanpyXeHHA Big NOCTIMHUX i
TUMYacoOBKX AiA, OTPMMaHUX 3 YMOB po3pa-
XYHKY, ONUCaHnX HWXYE B (4);

— 3anULIKOBE HamnpyXeHHS;

— [DONYCKW Ha PIiCT TPiLLMHU Big BTOMHOrO HaBaH-
TaXXEHHSA MK MOTOYHUMU nepeBipkaMn (SKLWOo
3aCTOCOBHE);

— wBMAKICTb pedopmauii € Big BUNALKOBUX
BMNAUBIB (AKLLO 3aCTOCOBHE);

- CTyniHb gedopmadii npu xonogHomy dopmy-
BaHHIi £ (AKLLO 3aCTOCOBHE).

(2) DonycTrMa TOBUIWHA CTaneBUX enemMeHTiB 3
ornsigy Ha MOXIMBICTb NOSIBU TPILLUHU Mae 06-
yucnBaTUCA 3rigHoO 3 posginom 2.3 i Tabnu-
ueto 2.1.

(3) Ans BM3HAYEHHA BUMOr 3 yAapHOI B'A3KOCTI
MOXHAa BWKOPUCTOBYBATU HACTYNHi anbTepHa-
TUBHI METOOM:

— MeTo4 MexaHikn pynHyBaHHA: Npyu LbOMY Me-
Tofi pO3paxyHKOBE 3HAYEHHSA BUMOT 3 yaapHoOl
B'A3KOCTi HEe NOBWHHE MepesuLlyBaTU po3pa-
XYHKOBOrO 3HAY€HHS BNacTUBOCTEW B'A3KOIo
py1WHYBaHHS;

— 4ucnosa OLiHKa: Moxe OyTn BUKOHaHa 3 BUKO-
puctaHHsaM ogHoro abo 6inbwe npobHMX
3paskis y BenvkomacwtabHux sunpobyBaH-
HRX. LLlo6 oTpumaTy KOpeKTHI pe3ynbTartu, Mo-
Jeni Ta HaBaHTaXeHHA MalTb MNOBHICTIO
BigNOBIAaTM peanbHiA KOHCTPYKUil.

(4) HeobxigHO 3acTOCOBYBATWM HACTYMHY po3pa-
XYHKOBY CUTYyaUito:
(i) Aif matoTb BiANOBIAATM HACTYNHIN KOMOiIHaUT:

Eq =E{A[Teq]"+ 2 Gk
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— toughness quality expressed in terms of T,
or Tyoy

(ii) member characteristics:

— member shape and detail

— stress concentrations according to the details
in EN 1993-1-9 .

— element thickness ()

— appropriate assumptions for fabrication flaws
(e.g. as through-thickness cracks or as semi-
elliptical surface cracks).

(iii) design situations:

— design value of lowest member temperature

~ maximum stresses from permanent and impo-
sed actions derived from the design condition
described in (4) below

— residual stress

— assumptions for crack growth from fatigue
loading during an inspection interval (if rele-
vant)

— strain rate ¢ from accidental actions (if rele-
vant)

— degree of cold forming (e,) (if relevant)

(2) The permitted thickness of steel elements for
fracture should be obtained from section 2.3 and
Table 2.1.

(3) Alternative methods may be used to determine
the toughness requirement as follows:

— fracture mechanics method: in this method the
design value of the toughness requirement
should not exceed the design value of the
toughness property.

— Numerical evaluation: This may be carried out
using one or more large-scale test specimens.
To achieve realistic results, the models should
be constructed and loaded in a similar way to
the actual structure.

(4) The following design condition should be
used:

(i) Actions should be appropriate to the following
combination:

"+ Qi1 D W2 Qki } (2.1)



[ie A — OCHOBHa gifl, KoK € po3paxyHKoBa TeMne-
paTypa Tgg4, WO BNAMBAE Ha B'A3KICTL MaTepiany
[aHOro eNeMeHTa | MOXe BUKNMKaTK AoaaTKoBe
HanpyxeHHsa  BHacnigok obmexeHocTi  ne-
peMiILLEHb.

Y Gk — nocTiH; Aii;

W 1Qx1— HanBinbL NOBTOPIOBaAHE 3HAYEHHSA 3MiH-
HOIT 4il;

W i Qkj — KBa3iNOCTiNHI 3HAYEeHHSA CYNpPOBOAXKYI0-

YMX 3MIHHUX HaBaHTaXeHb, WO NIABULLYIOTL
piBEHb HAanpyXeHHsi B matepiani.

(i) KoediuieHT noeaHaHb ¢ Ta y, Mae Biano-
Bigat EN 1990.

(i) MakcumancHe pO3paxyHKOBE HanpyXeHHsA
O£y € HOMIHaNbHUM Hanpy>XeHHAM y MiCUi BUHWK-
HEHHS NOTEHUINHOro pyWHYBaHHA. 6y Mae pos-
paxoByBaTUCA ANA rPaHU4HOro CTaHy ekcnnya-
TauinHOT nNPUOATHOCTI, 3 ypaxyBaHHAM YCix
KoMBiHaLA NOCTIMHUX i TUMYacOBWUX HaBaHTa-
XeHb | BNNUBIB, sIK BU3HAYEHO Y BigNOBIAHIN Yac-
TnHI EN 1991.

Mpumitka 1. 3aBaskn NpUNyLWLEHKHIO NPO OAHOYAcHe
BUHUKHEHHA  HaWHWXK4ol TemnepaTypu, po3Mipy
TPILLMHMK, MICLL€3HaXODKEHHA TPILUWHK | BNacTMBOCTEN
mMaTepiany Bulle onucaHa koMGiHauUis BBaXaETbCS
eKkBiBaNeHTHOW aBapiviHii kombiHauil.

Mpumitka 2. ogy MOXeE BKNIOYATU TEMMepaTypHi Ha-
NPY)XEHHs, WO BUMHMKAIOTb Yepes obMexeHHsa nepe-
MillleHb.

MNpumitka 3. Ockinbkn ronoBHOIO AIEI0 BBAXAETLCA
pospaxyHkoBa Temnepatypa Tgy TO MakCcUmanbHe

pPO3paxyHKOBE HAaNPYXEHHSl Ggy He NOBWHHE NepeBu-
WwysaTtn 75 % rpaHuLi TeKydOoCTi.

(5) PospaxyHkoBa Temnepatypa Tgy Y NOTEHUIR-
HOMY MICLLi pyNHYBaHHA Mac BU3Ha4YaTUCS 3a Ha-
CTYNHWM BUPa3OM:

OCTY-H b EN 1993-1-10:2012

where the leading action A is the reference tem-
perature T4 that influences the toughness of ma-
terial of the member considered and might also
lead to stress from restraint of movement.

ZGK are the permanent actions, and

v Qg4 is the frequent value of the variable load
and

v 5 Qk; are the quasi-permanent values of the ac-
companying variable loads, that govern the level
of stresses on the material.

(i) The combinations factor v, and y, should be
in accordance with EN 1990.

(iii) The maximum applied stress oz, should be
the nominal stress at the location of the potential
fracture initiation. o, should be calculated as for
the serviceability limit state taking into account all
combinations of permanent and variable actions
as defined in the appropriate part of EN 1991.

NOTE 1: The above combination is considered to be
equivalent to an accidental combination, because of
the assumption of simultaneous occurrence of lowest
temperature, flaw size, location of flaw and material
property.

NOTE 2: ogg may include stresses from restraint of
movement from temperature change.

NOTE 3: As the leading action is the reference tem-
perature Tgythe maximum applied stress oy generally
will not exceed 75% of the yield strength.

(5) The reference temperature Tg; at the potential
fracture location should be determined using the
following expression:

TEd = de +AT,- +AT0. + ATR +ATé + ATﬁcf s (22)

ne T, — HanHWK4a TeMneparypa nosiTps 3a BKa-
3aHui nepioa nosToptoBaHocTi, Ane. EN 1991-1-5;

AT, — nonpaska Ha BTpaTu Npv BUNPOMIHIOBaHHI
(pagiauinni BTpaTyn), ave. EN 1991-1-5;

AT — nonpaBska Ha HanpyXeHHs i rpaHnuLIo Teky-
YOCTi Martepiany, HasiBHICTb TpiliMH, a Takox
dopmy i po3mipu enemeHTa, auB. 2.4(3);

ATg — GeaneyHuin aonyck, siko HeobxiaHo Bia-
o6pa3nTin pisHi piBHI HAZIMHOCTI ANA pisHKNX cep
3aCTOCYBaHHS;

where T, is the lowest air temperature with a
specified return period, see EN 1991-1-5

AT, is an adjustment for radiation loss, see
EN 1991-1-5

AT is the adjustment for stress and yield strength
of material, crack imperfection and member
shape and dimensions, see 2.4(3)

ATg is a safety allowance, if required, to reflect
different reliability levels for different applications

11
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AT, — nonpaBka Ha WBKAKICTb Aedopmauii,
BiAMiHHY Bif NOYaTKOBOI WBKUAKOCTI Aedopmatlil
go (avB. chopmyny (2.3));

ATe s — NONpaBKa Ha CTyniHb XONOAHOro hopMy-
BaHHS (auB. dbopmyny (2.4)).

Mpumitka 1. Wo6 3actocyBatn Ty A0 iHWNX BUMOT
HaAiHOCTI, ¥ HalioHanbHOMY A0AaTKy MOXe ByTh Ha-
BefeHa nonpaska ATg . [pu 3acTocyBaHHi TabnuuHmx
3HaYeHb BiANOBIAHO 40 2.3 peKOMeHAYETLCA Npuima-
™M ATg =0°C,

Mpumitka 2. MNpu nigrotoBui TaBAMYHUX 3HaYEHb B 2.3
3acTocosysanacs kaniGpyeanbHa KpuBa AONA 3MiHW
Temnepatypu AT,, AKka OXONMNKE PO3PaxyHKOBi 3Ha-
YeHHst YHKUT IHTEHCUBHOCTI HanpyxeHHs (K) Big pos-
paxyHKOBOIO HanpyXeHHSl gy | 3aNMLIKOBOrO Hanpy-
YKeHHs Ta BKovae B cebe sanexHictb YanniHa-CaHua
MiX (pyHKLIEIO iHTEHCMBHOCTI HanpyxeHHn (K) | Temne-
paTypoto T. 3HaudeHHa AT, = 0 °C BUKOPUCTOBYETLCH,

KOMW 3acTOCoBYIOTECA TabnnyHi 3Ha4YeHHA BiAMNOBIAHO
no 2.3.

MNpumitka 3. B HauioHansHoMy paoaatky moxe OyTu
BKA3aHUI MAKCUMaNbLHWIA AianasoH 3HaYeHb MiX Tgy i
TeMnepaTtypoto BUNpobyBaHb, a TakoX AianasoH oggy,
AKUM MOXYTb 6yTit OBMEXeHi 3HaYeHHs AoMyCcTUMOT
TOBLWIMHK B Tabnuui 2.1.

MpumiTtka 4. HalioHanbHuiA 4ogaTok MoXe obmexnTn
3aCTOCYBaHHs Tabnuui 2.1 BUKOPUCTaHHAM cTanemn ao
knacy S460.

(6) PospaxyHkoBe HanpyXeHHs o gy NOBUHHE BU3-
Ha4YaTUCA 3 BUKOPUCTaHHAM NPYXHOro po3paxyH-
Ky, WO BpaxoBye BTOPUHHI edekTn Bia aedop-
maLdtin.

2.3 MakcuManbHO gOoNyCTUMi 3HaY€HHA

TOBILUMHN NpOKaTy

2.3.1 3azanbHi NONTOXEHHS

(1) Y Tabnuui 2.1 HaBeneHi MakcUManbHO aonyc-

TUMi 3HAYEeHHS TOBLUUHK eneMeHTa, BignoBiaHi

A0 Knacy cTani, ynapHoi B'a3KocCTi B oAUHULAX Ky,

— BENWYKHMU, PiBHA PO3PaxyHKOBOrO HamnpyXeHHs

Ogy | PO3paxyHKOBOI TemnepaTtypu Tgy.

(2) TabnuyHi 3HaYEHHA I'PYHTYIOTLCA Ha HacTyn-

HUX NPUNYLLEHHAX:

— Ui 3HaveHHA BIiOMNOBIgAlOTb BUMOram Hapnin-
HocTi EN 1990 ans 3aranbHUX BNacTUBOCTEN
mMmaTepiany;

— BWKOPUCTOBYBaMacs no4yaTKoBa LWBUAKICTb
pedopmadii eg = 4x10™%/¢c. Bona oxonnioe
edexT# Bifg AMHAMIYHUX Ain Ana 6inbLwocTi Ko-
POTKOCTPOKOBMX | MOCTIAHUX PO3PaxXyHKOBUX
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AT is the adjustment for a strain rate other than
the reference strain rate ¢, (see equation 2.3)

ATey is the adjustment for the degree of cold
forming (see equation 2.4)

NOTE 1: The safety element AT to adjust Tg4to other
reliability requirements may be given in the National
Annex. ATg = 0 °C is recommended, when using the
tabulated values according to 2.3.

NOTE 2: In preparing the tabulated values in 2.3 a
standard curve has been used for the temperature shift
AT, that envelopes the design values of the stress
intensity function [K] from applied stresses ogy and
residual stresses and includes the Wallin-Sanz-
correlation between the stress intensity function [K]

and the temperature T. A value of AT, = 0° C may be
assumed when using the tabulated values according
to 2.3.

NOTE 3: The National Annex may give maximum
values of the range between Tg; and the test
temperature and also the range of gy, to which the
validity of values for permissible thicknesses in
Table 2.1 may be restricted.

NOTE 4: The application of Table 2.1 may be limited in
the National Annex to use of up to S 460

(6) The reference stresses oz, should be deter-
mined using an elastic analysis taking into ac-
count secondary effects from deformations

2.3 Maximum permitted thickness values

2.3.1 General

(1) Table 2.1 gives the maximum permissible ele-
ment thickness appropriate to a steel grade, its
toughness quality in terms of K, — value, the
reference stress level [og,] and the reference
temperature [Tgg).

(2) The tabulated values are based on the follow-
ing assumptions:

— the values satisfy the reliability requirements of

EN 1990 for the general quality of material

— a reference strain rate g = 4x107* / sec has

been used. This covers the dynamic action
effects for most transient and persistent design
situations. For other strain rates ¢ (e.g. for



cutyauin. ns iHwux weungkocren gedopma-
uif & (Hanpuknag, ona yaapHUx HaBaHTaXeHb)
TabnuyHi 3HaYeHHA MOXYTb 3aCTOCOBYBATUCS
3i 3BMEHLIEHHAM T, WNAXOM BifiHIMaHHA ATg,
sike BU3Ha4aeTbCs 3a HOPMYyoL

14401, (1)

7T 850

— nepepbadvaeTbCs He xonoaHobopMOBaHWA

matepian g, = 0%. Wob ypaxysatn xonoaHe
dopMyBaHHsA cTani, He CXUNbHOI A0 CTapiHHA,
BMKOPWUCTOBYIOTb TabNWUUHi 3HAYEHHs, pery-
niokum Ty WNAXOM BigHIMaHHA ATey, ne

ACTY-H b EN 1993-1-10:2012

impact loads) the tabulated values may be
used Tg, by reducing by deducting ATe
given by

[ J (°C), (2.3)
80

— non cold-formed material with g4 = 0% has
beEN assumed. To allow for cold forming of
non-ageing steels, the tabulated values may
be used Tg, by adjusting by deducting ATe
where

ATScf = —3><Scf[°C] (24)

— BefMYUHKU YAaPHOI B’A3KOCTI Npy BUNpobyBar-
HAX Ha OUHAMIYHUA BUIMH B OQUHULAX Ty,
3aCHOBaHi Ha HaCTYNHUX CTaHAapTax Ha Npo-
Aykuito: EN 10025, EN 10155, EN 10210-1,
EN 10219-1. [Ins iHWWX BENWYXMH 3acTOCO-
BYETbCSt HACTYMHa KOpensauia:

- the nominal notch toughness values in terms
of T,;, are based on the following product
standards: EN 10025, EN 10155, EN 10210-1,
EN 10219-1 For other values the following
correlation has been used

Taoj =T27; +10(°C),
T30j = T27j +0 (OC) , (25)

— NS eneMmeHTiB, CXUNbHUX A0 BTOMU, YCi KaTe-
ropii geTanei ANA HOMIHANbHUX HaBaHTaXeHb
HasegeHi B EN 1993-1-9.

Mpumitka. s MogenioBaHHA BTOMU 0 efleMeHTa 3
AOMYCTUMUM NEPBUHHUM AedEKTOM NPUKNaAaaeTbCs
BTOMHE HaBaHTaXeHHs. [punycKaeTbCs YIWKODKEHHSR
Y PO3Mipi OAHIET YeTBEPTOT HAaCTUHW Bif, NOBHOrO BTOM-
HOMo  MOWKOMKEHHA, obyucneHoro  3rigHo 3
EN 1993-1-9. Taxuit nigxig A[03BONSAE OUIHUTK
MiHiManeHy KinbkicTe "Ge3neuyHux nepiogis" Mix ne-
peBipkamu B npoueci ekcnnyatayii, konu obymosnio-
10TbCA NepeBipKU ANS NOLIKOAXKEHb, L0 AONYCKAKTLCA
srigHo 3 EN 1993-1-9. KinkkicTb nepesipok n, Heob-
XiAHWX B Npoueci ekcnyaTauii, NOB’'A3aHa 3 YaCTKOBU-
MU  KoedDiLiEHTaMK ygr | Yy BUKOPUCTAHUMK B
po3paxyHKy Ha BTOMY BignosigHo o EN 1993-1-9, su-
pasom

n =

Ae m = 5 — Ans cnopyn 3 TpUBanNuMM CTPOKOM
ekcnnyarauii, Takux sk, Hanpuknag, MocTu.
"BeaneyHnii nepioa" Mixk nepesipkamu B NpoLeci
ekcnnyartauil MoXe OXONmMBaTh YBECb NPOEKT-
HWI TepMiH ekcnnyaTtauii KORCTPYKUi.

(vervmr )™

— for members subject to fatigue all detail cate-
gories for nominal stresses in EN 1993-1-9 are
covered

NOTE: Fatigue has been taken into account by

applying a fatigue load to a member with an assumed

initial flaw. The damage assumed is one quarter of the
full fatigue damage obtained from EN 1993-1-9. This
approach permits the evaluation of a minimum number
of "safe periods" between in-service inspections when
inspections should be specified for damage tolerance
according to EN 1993-1-9. The required number [n] of

in-service inspections is related to the partial factors g

and vy applied in fatigue design according to

EN 1993-1-9 by the expression

-1,

where m = 5 applies for long life structures such
as bridges.

The "safe period" between in-service inspections
may also cover the full design life of a structure.

13
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2.3.2 Bu3Ha4yeHHA MaKcumasbHo donycmu-
MUX 3Ha4YeHb MOSWUHU eJleMeHma

(1) Y Tabnuui 2.1 HaBeaeHi MakcuManeHoO Jonyc-
TUMI 3HAYEHHA TOBLUMHW enemeHTa Ans TPbOoX
PIBHIB HAMNPYXXEHHS, BUPaXEHi Yepe3 rpaHnLio Te-
Ky4OCTi :

2.3.2 Determination of maximum permissible
values of element thickness

(1) Table 2.1 gives the maximum permissible val-
ues of element thickness in terms of three stress
levels expressed as proportions of the nominal
yield strength:

a)c gq = 0,75f, (t)H/ mm? (N/ mm?),
6)c £q = 0,50, (t)H/ MM (N/mm?), (2.6)
B) 0 Eg =0,25fy(t)H/MM2(N/mm2), ’

ae fy(t) MOXe Bu3HavyaTvca 3a hopMynor

where fy(t) may be determined either from

£,(£) = fynom —0.25-—H/wm? (N/mm?),

ge t — ToBWMHA nucta, Mm; f = 1 mm, abo
[JOPiBHIOE BENUYUHI Ry, BCTAHOBNEHOI BignoBia-
HUMK cTaHaapTaMu Ha ctanb. TabnuyHi 3Hadven-
HS HaBeAeHi ANa CeMun Po3paxyHKOoBUX Temnepa-
Typ: +10, 0, -10, —20, 30, —40i 50°C.

14

where t is the thickness of the plate in mm
t, = 1 mm or taken as Ry, — values from the rele-
vant steel standards. The tabulated values are
givEN in terms of a choice of seven reference
temperatures: +10, 0, -10, —20, -30, —40 and -50°C.
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Npumitka 1. Mpu poboTi 3 Tabnuueto 2.1 fossona-
€TLCSH BUKOPUCTOBYBATU NiHiHY iHTepnonsauito. Y 6ink-
LWOCTI BUNAAKIB BUKOPUCTOBYHKOTHCA NPOMDKHI 3HAYEHHS
GEgMiX ogg = 0,75f(f) Ta 6g4= 0,50/(1). oy = 0,25/,(1)
Jaetbea B Uinsx iHTepnonsuii. Ekctpanonsuis 3a
MeXami rpaHUYHUX 3HaYeHb HeMOXNuBa.

fMpumitka 2. Ans Bupobis, BUKOHaHUX 3i cTanen S690,
HeoBxiaHo NpuiAMaT TeMNepaTtypy BunpobyeaHs Tay.

Mpumitka 3. B Tabnuui 2.1 HaBeAeHi rapaHToBaHi 3Ha-
YeHHS, OTpMMaHi Npu BUNPoGyBaHHAX HA yAapHUA BU-
rvH 3paskis 3a Wapni (CVN), BurotoBnexunx y Hanpsami
npokaTy Bupoby.

2.4 OuiHka TpilMHOCTINKOCTI 3
BUKOPUCTAHHAM MeXaHiku pyuHyBaHHSA

(1) Ans po3paxyHKy 3 BUKOPUCTAHHAM MEXaHiku
pyiHyBaHHSA BUMOTU A0 B'A3KOCTI Ta pO3paxyHKo-
Ba TPILLIMHOCTINKICTE MaTepiania MOXyTb OyTH BU-
paxeHi uyepe3 BenuuuHun CTOD, BeNUUUHM
J-iHTerpany, K;c-8enuunnHu abo Ky-Benuuuu, a
nopiBHAHHA Maec ByTn BUKOHaHe 3 BUKOPUCTaH-
HAM BiAMoOBIAHWX METO/1IB MEXAHIKN PYRHYBaHHA.
(2) Ansa po3paxyHKOBOI TeMnepaTypu Ma€e 4oTpu-
MyBaTUCA HacTynHa ymosa:

NOTE 1: Linear interpolation can be used in applying
Table 2.1. Most applications require values ogy bet-
ween ogg = 0,75f,(f) and ogy = 0,501(1). o4 = 0,251,(t)
is givEN for interpolation purposes. Extrapolations
beyond the extreme values are not valid.

NOTE 2: For ordering products made of S690 steels,
the test temperature T,y should be given.

NOTE 3: Table 2.1 has been derived for the guaran-
teed Charpy energy values CVN in the direction of the
rolling of the product.

2.4 Evaluation using fracture mechanics

(1) For numerical evaluation using fracture me-
chanics the toughness requirement and the de-
sign toughness property of the materials may be
expressed in terms of CTOD values, J-integral
values, K. values, or K, — values and compari-
son should be made using suitable fracture me-
chanics methods.

(2) The following condition for the reference tem-
perature should be met:

Teqg < Tra > (2.7)

ne Try— TEeMneparypa, 3a sikol MOXHa po3paxo-
ByBaTu Ha 6Ge3neyHuid piBeHb TPILLUHOCTINKOCTI
3a po3paxyHKOBUX YMOB.

(3) Mae 6yTn 3mMofenLoBaHUn MexaHi3aM NoTeH-

LiiHOTO PYMHYBAHHS 3 BUKOPUCTAHHAM BiAnosia-

Horo pedexTy, WO 3MeHLWye nnowy nepepisy

HEeTTO marepiany, TakuM 4YMHOM pobnsaun noro

Ginbl CNPUATNINBUM [0 PYWHYBAHHA BiApPUMBOM

3pa3ska 3 BupisoM. [lecbekt Mae BignosigaTn Ha-

CTYMHAM BUMOTaM:

— Micle po3TallyBaHHs i hopMa NoBuHHI BiANO-
BinaTu npodinto Haapisy. Tabnuui knacudika-
uii sToMmn B8 EN 1993-1-9 MOXyTb BUKOPUC-
TOBYBaTUCS ONS KEpiBHULUTBA 3 BiANOBIAHUX
NONOXXEHHb TPILLUHWK;

— [ONs ENEMEHTIB, WO He NpauioioTb Ha BTOMY,
NPUAMAETLCA MaKCUManbHUin po3Mip aedek-
Ty BiZANOBIOHO A0 BUMOT iHCTIEKUIN, WO NPOBO-
patecs 3a EN  1090. [MepeabauvyBaHui
aedekT mae byTv po3TaloBaHWiA B MICLLi KOH-
ueHTpauii HanpyxeHb;,

— [NA €neMeHTiB, WO npauiolTe Ha BTOMY,
po3Mip aedekTy NOBUHEH Bignosigatn pos-
Mipy no4aTkoBOro AedekTy, BUKITMKAHOro BTO-
Moi0. Po3Mip no4atkosoi TpilWuHK mae OyTn
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where Tg,is the temperature at which a safe level
of fracture toughness can be relied upon under
the conditions being evaluated

(3) The potential failure mechanism should be
modelled using a suitable flaw that reduces the
net section of the material thus making it more
susceptible to failure by fracture of the reduced
section. The flaw should meet the following
requirements:

— location and the shape should be appropriate
for the notch case considered. The fatigue
classification tables in EN 1993-1-9 may be
used for guidance on appropriate crack
positions;,

— for members not susceptible to fatigue the size
of the flaw should be the maximum likely to
have been left uncorrected in inspections
carried out to EN 1090. The assumed flaw
should be located at the position of adverse
stress concentration;

— for members susceptible to fatigue the size of
the flaw should consist of an initial flaw grown
by fatigue. The size of the initial crack should
be chosen such that it represents the



BubpanHnin Tak, Wob BiH npeacTaBnsB MiHi-
ManbHy BENUYNHY, SKY MOXHa BUSBUTN METO-
JamMy  KOHTPOMO, WO BUKOPUCTOBYIOTHCS
gignosigHo o EN 1090. Pict BTOMHOI Tpiln-
HA mae 6yTM BpaxoBaHWK 3a [OMNOMOTOH
BiANOBIAHOT MOAENI MEeXaHiku pyUHyBaHHSA i3
3aCTOCYBaHHAM HagaHTaXeHb, WO AiTb Ha
cnopygy nig 4ac 6esneyHoro MpPOEKTHOro
CTPOKY ekcnnyaTaluii abo iHCNeKuinHoro iHTep-
Bany (BignosigHo).
(4) Akwo Ha geTanb KOHCTPYKLil HEe NOLWWpto-
eTbecst EN 1993-1-9, ab0 sKWO 3aCTOCOBYHOTLCA
OinNbLW BUMOIMKUBI METOON, SAKi 03BONAI0TL OTPU-
maTu Binbll TOYHI pe3ynbTaTu HiX HaseaeHi y
Tabnuui 2.1, To MalTb 6YTU BUKOHAHI cneuianbHi
BUNPOBYBAHHA 3 BUKOPUCTAHHAM eKcnnyaTauin-
HMX BUNPOOYBaHb HA yAapHUA BUTMH HA BENUKO-
mMaclwTabHuX 3paskax.

Mpumitka. O6pobka pesynbTatie BunpobysaHb
mMoxe OyTu npoBefeHa 3 BUKOPUCTAHHAM METO-
AvKW, HaseaeHol B goaatky D, EN 1990,

3 BUBIP MATEPIAJY 3A BIACTUBOCTAMMU
Y HAMNPAMI TOBLWUHU NMPOKATY

3.1 3aranbHi NONOXeHHA

(1) Knacu sikocTi eneMeHTiB KOHCTPYKLIIN | TOBLK-
HW NpokaTy npuiimaroTeca 3a Tabnvueto 3.1 3a-
NEXHO Big HAacNiaKiB po3LLIapoByBaHHSA NUCTIB.

Ta6nuua 3.1 — Bubip knacy siKocTi

OCTY-H b EN 1993-1-10:2012

minimum value detectable by the inspection
methods used in accordance with EN 1090.
The crack growth from fatigue should be cal-
culated with an appropriate fracture mecha-
nics model using loads experienced during the
design safe working life or an inspection
interval (as relevant)

(4) If a structural detail cannot be allocated a spe-
cific detail category from EN 1993-1-9 or if more
rigorous methods are used to obtain results which
are more refined than those given in Table 2.1
then a specific verification should be carried out
using actual fracture tests on large scale test
specimens.

NOTE: The numerical evaluation of the test re-
sults may be undertaken using the methodology
given in Annex D of EN 1990.

3 SELECTION OF MATERIALS FOR
THROUGH-THICKNESS PROPERTIES

3.1 General

(1) The choice of quality class should be selected
from Table 3.1 depending on the consequences
of lamellar tearing.

Table 3.1 — Choice of quality class
Knac O6nacTb 3acToCcyBaHHA
Class Application of guidance

1 nacrei 3acTocyBaHHS

Yci cranesi BUpobu i BCi TOBLLMHKA, NepepaxoBaHi B EBPONECHKUX CTaHaapTax Aans Beix ob-

All steel products and all thicknesses listed in European standards for all applications

2 xoBaHi obnacTi 3actocysaHHs

applications

Jeski ctanesi BUPOGM i TOBLUHM, NepepaxoBaHi y EBPONENCbKUx cTaHaapTax i/fabo nepepa-

Certain steel products and thicknesses listed in European standards and/or certain listed

MpumiTtka. BignosigHuit knac Moxe 6yTH NPUAHATIA Y

HaLjioHanbHoOMy Joaatky. PekoMeHpoBaHo npuimaTi

knac 1.

(2) 3anexHo Big AKocTi knac BubupaeTbes 3 Tab-

nuui 3.1 abo:

— MatoTb ByTH BU3HA4YEHI BNacTUBOCTI y Hanpsami
TOBLUWHM NpokaTy ans ctani 3a EN 10164, abo

NOTE: The National Annex may choose the relevant
class. The use of class 1 is recommended.

(2) Depending on the quality class selected from

Table 3.1, either:

— through thickness properties for the steel ma-
terial should be specified from EN 10164, or

17
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mMae 6yTh BUKOHaHWUIN NPUAManNbHUIA KOHTPOTb
BUPOGIB | KOHCTPYKUIA Ha PO3LLApPOBYBaHHS
cTanesux NMACTIB.

(3) 3 meToio 3anobiraHHa po3lwapyBaHHI0 cTani
HeobXxiAHO B3ATU 0 yBarn feski acnekTu:

18

KPUTUYUHICTL MiCua po3TallyBaHHA BigHOCHO
PO3TAryBanbHOro HanpyXeHHs i 3axoau Woao
noro fii;

AedopMailis 8 eneMeHTi 3BapHoro 3’eqHaHHsA
y Hanpami ToBLWuHU npokaTty. Ls aedopmalina
BUHUWKAE Bi yCcalku pO3nnasneHoro metany
3BapHOro 3'€HaHHsA B NpoLeci Moro oxonoj-
XeHHs. BoHa 3HauHOo 3pocTae nNpu 0BMexeHHi
csoboan gedopmauii iHWIMMKU enemeHTaMn
KOHCTPYKUT;

BUA 3BapHUX 3'€QHaHb, 30Kpema xpectonoaio-
Hi, T-noaibHi i kyToBi 3’eaHaHHA. Hanpuknag,
SIK NOKa3aHOo Ha PUCYHKY 3.1, rOpM3oHTanNbHUI
NUCT y NEBHI 30HI MOXE MaTh He3aAoBINbHY
NNAacTUYHICTL Y HanpsaMi ToswukK, Poswapo-
BYBA@HHs CNOCTEPIracTbea, SKUO HanpyXeHHs
B Ui 30Hi Ail0Tb Ha BCIO TOBLUMHY MaTepiany,
Konu 3BapHi weu npubnusHo napanesnsHi no-
BepxHi Matepiany, a gecdopmauis ycaaku fie
nepneHauKynapHoO [0 HanpsMy JUCTOBOro
npokaty. Yum 6Ginblie HannasneHoro metany
3BapHoro wBa, TUM bGinble 4yTnuBeiCTb A0
po3LapoByBaHHS;

XiMi4Hi BNacTUBOCTI MaTepiany B HanpsiMi,
nepneHauKynsapHOMY [0 pO3TAryBanbHOro Ha-
NPYXXeHHSA. 30KpeMa, BUCOKA KOHLIEHTpaLis
CIDKM MOXeE CMpUATU pO3LIAPOBYBAHHIO, Ha-
BiTb MPU 3HaYEHHSX, WO He NePEBNLLYIOTL BH-
MO CTaHaapTis.

o0

L T —Y

S8

— post fabrication inspection should be used to
identify whether lamellar tearing has occurred.

(3) The following aspects should be considered in

the selection of steel assemblies or connections

to safeguard against lamellar tearing:

— the criticality of the location in terms of applied
tensile stress and the degree of redundancy.

— the strain in the through-thickness direction in
the element to which the connection is made.
This strain arises from the shrinkage of the
weld metal as it cools. It is greatly increased
where free movement is restrained by other
portions of the structure;

- the nature of the joint detail, in particular
welded cruciform, tee and corner joints. For
example, at the point shown in Figure 3.1, the
horizontal plate might have poor ductility in the
through-thickness direction. Lamellar tearing
is most likely to arise if the strain in the joint
acts through the thickness of the material,
which occurs if the fusion face is roughly
parallel to the surface of the material and the
induced shrinkage strain is perpendicular to
the direction of rolling of the material. The
heavier the weld, the greater is the suscep-
tibility

— chemical properties of transversely stressed
material. High sulfur levels in particular, even if
significantly below normal steel product
standard limits, can increase the lamellar
tearing.

SP—

PucyHok 3.1 — Po3wapysaHHsa nuctis

Figure 3.1 — Lamellar tearing



(4) YyTtnueicte Martepiany 0O po3iiapoBYBaHHA
NOBUHHA BU3HaYaTUCA BUMIPOM NNACTUYHOCTI HA
3paskax, BUroTOBMNEHUX y Hanpsami TOBLWMHA Npo-
kaTy 3a EN 10164, wo Bupaxaetbcsa B 0ANHNLIAX
Knacis skocTi Z.

Mpumitka 1. Po3liaposyBaHHA — Lie BUKNUKAHWUIA 3Ba-
ptoBaHHSM pedekT B marvepiani, w0 3a3BUYal BUAB-
NSETbCA  Npy yNbTpasByKoBiM  deddekTockonii.
OCHOBHWIA PU3UK PO3LLIAPOBYBAHHS CNOCTEPIraeThes y
XpecTonogioHux, T-noniGHKX i KyTOBKUX 3'€4HAHHSAX, a
TaKOX Yy 3BAPHUX LUBAX 3 MOBHWM MPOMNNaBNEHHAM.
Mpumirtka 2. HactaHosa woao 3anobiraHHa postuapo-
BYBaHHIO NpU 3BapioBaHHI HasepeHa 8 EN 1011-2.

3.2 Npoueaypa

(1) PoswapoByBaHHAM MOXHA HEXTYBAaTH, AKLLO
AOTpVYMaHa HacTynHa ymosa:

Zeg <

ne Zgy — HeobxiiHe po3paxyHKOBE 3HAYEHHN Z,
BU3HaYeHe oBMexXeHHAMU ycaakvu MeTarny nig Ha-
nnasnieHnM BanvMKoOM 38apHOTro LWBA,;

Zgy— HOPMOBAaHE po3paxyHKOBE 3HaYeHH:A Z Ans
Matepiany signosigHo oo EN 10164, To6t10 215,
Z25 abo Z35.

(2) HeobxiaHe po3paxyHkoBe 3HaueHHA Zg, BU3-
HauyaeTbCH 3a POPMYIOoLo:

ZEd =Za +Zb +ZC +Zd +Ze

Tyt Z,, 2y, Z,, Z4 i Z, npuAMaioTL 3a Tabnu-
ueto 3.2.

AOCTY-H b EN 1893-1-10:2012

{(4) The susceptibility of the material should be de-
termined by measuring the through — thickness
ductility quality to EN 10164, which is expressed
in terms of quality classes identified by Z-values.

NOTE 1: Lamellar tearing is a weld induced flaw in the
material which generally becomes evident during
ultrasonic inspection. The main risk of tearing is with
cruciform, T — and corner joints and with full penet-
ration welds.

NOTE 2: Guidance on the avoidance of lamellar
tearing during welding is givEN in EN 1011-2.
3.2 Procedure

(1) Lamellar tearing may be neglected if the fol-
lowing condition is satisfied:

ZRd (3.1)

where Zg; is the required design Z — value resul-
ting from the magnitude of strains from restrained
metal shrinkage under the weld beads.

Zpyis the available design Z — value for the mate-
rial according to EN 10164, i.e. Z15, Z25 or Z35.

(2) The required design value Zgy; may be deter-
mined using:

(3.2)

inwhich Z,, Z,, 2, Zyand Z  are as given in Table
3.2.

Ta6nuusa 3.2 — Kputepii, o BNNMBaOTL Ha BCTAHOBMNIOBAHE 3HAYeHHS Zey

Table 3.2 — Criteria affecting the target value of Zgy4
a) Bucora 3BapHoro | EdextuBHa BUCOTa WWIBA ag4 (AVB. PUCYHOK 3.2), LLIO AOPIBHIOE | Z;
WwBa, WO 3acToco- | TOBLUMHI WBA @ KYTOBUX LUBIB
ByeTbCS Ans 3akpin- | Effective weld depth a4 (see Figure 3.2) = throatthickn.
neHHs meTany Bia | a of fillet welds
ycanku a.<7 MM (mm a=5mm{(mm Z.=0
Weld depth relevant [—2= (mm) (mm) a
for straining from |7 < 8efr< 10 MM (mm) a=7 MM (mm) Z;=3
metal shrinkage 10 < a < 20 MM (MM a =14 mm (mm) Z,=6
20 < a2z < 30 MM (mm a=21wmm (mm) Z3=9
30 < a4 < 40 MM (Mm a =28 mm (mm) Z,=1
40 < ag< 50 MM (mm a =35 mmM (mm) Z,=15
50 < ag¢ a > 35 mm (mm) Z,=1
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MpoposxeHHs Tabnuui 3.2

b) [®PopmaTa —
pO3MilLLeHH: 3Bap- U‘—" l ’ (T] —w— | Zp=-25
HuX weis T — 3
nogioHux, nepe-
XpecHo NoAiGHNx Ta | KYTOBI 3’eaHaHHA
KyTOBMX 3'€fHaHb | COrner joints 7. =_10
Shape and position b
of welds in T- and
cruciform- and ) . )
corner-connections | @AHOLIAPOBI KyTOBI WBK Z, =0 abo kyTosi weu Z, > 1 3 Ha-
nnNaBneHNM METOFIOM HW3bKOT MiLHOCTI
single run fillet welds Z, = 0 or fillet welds with Z, > 1 with
buttering with low strength weld material Zy=-5
[ 16 | [ L
baraTolwaposi KyToOBI LUBK
multi run fillet welds l i ] l Z,=0
B
LUBU 3 YACTKOBUM Ta MOBHUM NPONasneHHAM
partial and full penetration weld
ITpu BijmosLIBI HOCHIOBHOCT] 3BAPIOBANHY, 1000 3SMCHIEMTH
eeKTH yeaku
with appropiate weiding saquence to reduca shrinkage efiacts Z,=3
l ] l l ? ‘ I ! | I:M
LUBK 3 YACTKOBUM Ta MOBHUM NPONMaBNeHHAM
partial and full penetration welds
5 | G G | G | EE
Is
KYTOBI 3’€QHaHHS
corner joints
F F Z,=8
c) |Bnnus ToBWUHM s <10 MM (mm) 2, =2
MaTepiany Ha .
3aKpinnexHs Bin 10 < s <20 mm (mm) Z,=4
ycaakv 20 <'s <30 MM (mm) Z,=6"
Effect of material .
thickness on 30 < s <40 mm (mm) Z,=8
resftraint to 40 < s < 50 Mm (mm) Z, =10*
shrinkage
50 < s <60 MM (mm) Z.=12*
60 <s <70 MM (Mmm) Z,=15"
70 <s Z,=15"
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KiHeub Tabnuui 3.2

d) BinaaneHe 3akpin- |Hu3bke 3akpinnexHHs BinbHa ycanka moxnuea Z;=0
neHHsa Big ycagkn | Low restraint: (Hanpuknaa, T-noAibHi 3’egHaHHN)
IHLUMMU YacTUHaMMn Free shrinkage possible
KOHCTPYKUIi nicns (e.g. T-joints)
3BapPIOBAHHA CepenHe 3aKkpinneHHs BinbHa ycaaka obmexeHa Zy=3

Remote restraint of
shrinkage after
welding by other
portions of the

Medium restraint: (Hanpuknapg, diachparmm 8 KOpoo-
YacTux pospisax)

Free shrinkage restricted

(e.g. diaphragms in box girders)

structure ) )
Bucoke 3akpinneHHs: BinbHa ycagka Hemoxnusa Zy=5
High restraint: (ranpuknap, CTPUHrepu B OpTOT-
POMHUX NAKUTAxX HacTUNY)
Free shrinkage not possible (e.g.
stringers in orthotropic deck plates)
e) Bnnue nonepeg- be3s HarpiBaHHs Z,=0
HbOro HarpisaHHs | Without preheating
Inﬂuenge of MonepepaHe HarpisaxHa 2100 °C Z,=-8
preheating

Preheating >100 °C

* Moxe 6y 3smeHweHe Ha 50% Ans HanpyxeHoro matepiany y HanpsaMi TOBLUWHA NPOKaTy CTUCKaH-
HAM Yepes nepesaxalodi CTaTUCTUYHI HaBaHTaXKEHHA

* May be reduced by 50% for material stressed, in the through-thickness direction, by compression
due to predominantly static loads.

aeff aeff
] |9
PucyHok 3.2 — EchekTuBHA BUCOTA 3BAPHOTO LLIBA 8y
Figure 3.2 — Effective weld depth a, for shrinkage

(3) Zry — knac, wo signoeinae EN 10164, BusHa- (3) The appropriate Zp, — class according to

YyaloTb, 3aCTOCOBYIOUM BiANOBIAHY knacudikauiio. EN 10164 may be obtained by applying a suitable
classification.

MNpumitka. Knacudikadito gue. y EN 1993-1-1 Ta NOTE: For classification see EN 1993-1-1 and

EN 1993-2 no EN 1993-6. EN 1993-2 to EN 1993-6.
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OOOATOK HA
(noBigkoBni)

NEPENIK HALIOHANBHUX CTAHOAPTIB YKPATHU (ACTY),
IDEHTUYHUX MC, MOCUNAHHSA HA AKI € B EN 1993-4-1:2005

resistance — Part 6: Towers,
masts and chimneys

MosHaka Ta Hassa CryniHb Mo3Haka Ta Ha3Ba HaLiOHAMNLHOMO

€BpONencbKoro cTaHaapTy BiANOBIAHOCTI ctanaapty Ykpainn (ACTY)
EN 1990 Eurocode — Basis of DT JCTY-H B EN 1990:2008 €spokop. OcHoBU
Structural Design npoekTyBaHHa KOHCTpyKuin (EN 1890:2002, IDT)
EN 1991-1-1 Eurocode 1: Actions DT ACTY-H B EN 1991-1-1:2010 €epoxog 1. Aiii Ha
on structures koHcTpykuii. (EN 1991-1-1:2002, 1DT)
EN 1998-1 Eurocode 8 — Design JCTY-H B EN 1998-1:2010 €spokop 8. poek-
of structures for earthquake TyBaHHA CENCMOCTIAKUX KOHCTPYKLIN. YacTuHa 1.
resistance — Part 1: General rules, IDT 3aranbHi npaBuna, CENCMiYHi Ail, NnpaBuna Wopao
seismic actions and rules for cnopya (EN 1998-1:2004, IDT)
buildings
EN 1998-2 Eurocode 8 — Design JCTY-H b EN 1998-2:2012 €spokop 8. [poek-
of structures for earthquake IDT TYBaHHSI CEACMOCTIAKUX KOHCTPYKLIA. HYacTuHa 2.
resistance — Part 2: Bridges Moctu (EN 1998-2:2005, IDT)
EN 1998-3 Eurocode 8 — Design ACTY-H B EN 1998-3:2012 €spokop 8. Mpoex-
of structures for earthquake DT TyBaHHSA CENCMOCTIKNX KOHCTPYKLIiN. Yactuxa 3.
resistance — Part 3: Assessment OuiHka cTaHy Ta BigHoBneHHnA byaisens
and retrofitting of buildings (EN 1998-3:2005, IDT)
EN 1998-4 Eurocode 8 — Design JCTY-H B EN 1998-4:2012 €spokop 8. Tpoek-
of structures for earthquake DT TyBaHHS CECMOCTIKMX KOHCTPYKLIi. HacTuHa 4.
resistance — Part 4: Silos, tanks CunocHi 6awity, pesepsyapu Ta Tpybonposoau
and pipelines (EN 1998-4:2006, IDT)
EN 1998-5 Eurocode 8 — Design ACTY-H B EN 1998-5:2012 €spokoa 8. Mpoek-
of structures for earthquake TYBaHHA CEACMOCTINKMX KOHCTPYKLUiA. HacTuHa 5.
resistance — Part 5: Foundations, IDT dyHAAMEHTH, NiANIPHI KOHCTPYKUIT Ta reoTeXHIYHi
retaining structures and acnektn (EN 1998-5:2004, IDT)
geotechnical aspects
EN 1998-6 Eurocode 8 — Design ACTY-H B EN 1998-6:2012 €spokop, 8. [poek-
of structures for earthquake IDT TYBaHHSI CEACMOCTINKMUX KOHCTPYKLiH. HYacTuHa 6.

BawTwn, Bexi i aumosi Tpy6u (EN 1998-6:2005,
IDT)

22




. : S L bRy o

s

Satey




