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HAIIIOHAJIBHUH BCTYII

Lleii cranmapt € TotoxxkHuM nepexinagom EN 1993-1-10:2005 3: Design of steel structures —
Part 1-10: Material toughness and through-thickness properties (€spokox 3: IlpoekryBaHHS
CTaJIEBUX KOHCprKI.[lI/I Yactuna 1-10: Bmactusocti Tle.II/IHOCTII/IKOCTl 1 MlLIHOCTl MaTeplana y
HarpsiMi TOBIIMHH MTPOKATY).

EN 1993-1-10:2005 miarotosineno Texaiuaum komiterom CEN/TC 250, cekperapiaTom
saxoro kepye BSI.

I[O HaHiOHaJ'IBHOFO CTaHIapTy AOJIYYCHO aHTJIOMOBHHI TEKCT.

Ha Tepurtopii VYkpaiHum sK HaliOHaIbHMN CTaHAApT Ji€ JiBa KOJOHKAa TEKCTY
JCTY-H b EN 1993-1-10:20XX 3: Design of steel structures — Part 1-10: Material toughness and
through-thickness properties (€Bpokoxa 3: IlpoekryBanHs craneBux KoHCTpykiii. Yactuna 1-10:
BrnactuBocCTi TPIIIMHOCTIMKOCTI 1 MIIIHOCTI MaTepiana y HampsMi TOBIIMHM IPOKATYy), BHKJIaJleHa
YKPaIHCBKOI MOBOIO.

Binnosiguo go IBH A.1.1-1-2009 «Cuctema ctanaapTu3aiii Ta HOpMyBaHHS B OyIIBHUIITBI.
OCHOBHI TIOJIOKEHHs» el CTaHAapT BiTHOCUTHCS M0 Komruiekcy B.1.2 «Cucrema HamiHOCTI Ta
Oe3neky B OYIIBHUIITBI».

CraHgapT MICTUTh BUMOTH, K1 BiJIIOBIIal0OTh YMHHOMY 3aKOHOABCTBY.

HaykoBo-TexHiuHa opraHizaiis, BiANOBiJajdbHa 3a 1€l cTaHAapT, — 1OBapuUCTBO 3
OOMEKEHOI0  BIAMOBITATBHICTIO «YKpPaiHCBKUH 1HCTUTYT CTale€BUX KOHCTPYyKmid im. B.M.
[[IuMaHOBCHKOTO.

Jlo cTanmapTy BHECEHO TaKi peaKIiiiHi 3MIHU:

- CIIOBa «II€i MIDXKHApOHUIM CTaHIapT» 3aMiHEHO Ha «Ied CTaHIapT»;

- CTPYKTYpHI eneMeHTu ctaHaapty: «OOkmamunky», «llepenmoBy», «HarionansHuit BCTyI,
«Bu3HaueHHs MNOHATH» O(QOPMIIEHO 3riIHO 3 BUMOraMM HalllOHAJIBHOI CTaHIapTU3aLil
VYkpainuy;

- 3 «lIepenmoBu mo EN1993-1-10» y mwmell «HalioHanbHUN BCTYm» B3SATE TE, WIO
0e3MmocepeIHbO CTOCYETHCS IIHOTO CTAHAAPTY;

- HallOHAJIbHUH JTOBIIKOBUH J10IaTOK HABE/IEHO SIK HACTAHOBY JJIsl KOPUCTYBaUiB.

[lepenik HamioHanpHuX cranaaptiB Ykpainu (ACTY), inentnuaux MC, nocusnaHHs Ha 5IKI € B
EN 1993-1-10:2005.

Komii MC, HenpuwifHATHX SIK HAI[lOHAJIBHI CTaHmapTH, Ha ski € mocwiaHHs B EN 1993-1-
10:2005, moxHa orpumatu B ['ooBHOMY QoHAl HopMaTUBHUX JokyMeHTIB JIT «YxkpH/IHLI».
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Beryn

Ile#t noxyment EN 1993-1-10:2005 miaro-
toBiaeHuit Texuiunum komiterom CEN/TC
250 «byniBenbHI €BpOKOAW», CEKpeTapiar
SKOTO miaTpumyeThes BSI.

[{boMy €BporelicbkoMy CcTaHAapTy Oyae Ha-
JaHWI CTaTyC HAaIllIOHAIBHOTO 3 IMyOJIiKaIli€elo
IICHTUYHOTO TeKCTy a0 CXBaJeHHSIM He
nizuime swucromaga 2005 poky 1 mpu
CKacyBaHHI KOH(IIKTYIOUMX HAI[lOHAIBHHUX
cTanaapTiB He mi3Hime 6epesnst 2010 poky.

BigmoBimHO 10 BHYTPINIHIX  ITOCTaHOB
CEN/CENELEC IMILIEMEHTALIIIO0 LBOTO
€BpOIEHCHKOT0 CTaHAAPTY MAIOTh 3AIHCHUTH
HalllOHAJbHI ~ OpraHW 31  CTaHAapTU3aIi
HACTyMHHUX KpaiH: Asctpis, bensris, Kimp,
Yexis, [Hanis, Ecronis, ®innsauais, dpaniis,
Himeuunna, ['peuis, YropuwmHa, Icmanmis,
Ipnanmis, ITanis, JlaTBis, JIutBa,
JlrokcemOypr, MaribTa, Hinepnanmu,
Hopgeris, [lonsmia, [Topryranis, CroBayunHa,
Crnosenis, Icmanis, IIBemis, IlIBeiinapis i
O6'ennane KopomiscTso.

Hanuii  €Bponelchbkuil CcTaHIapT 3aMIHIOE
ENV 1993-1-1: 1992.

CEN/TC 250 € BignoBimagbHUM 3a BCi
bynienbHi €Bpokou.

JACTY-H b EN 1993-1-10:201X

Foreword

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

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

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

This  European  Standard

ENV 1993-1-1: 1992.

supersedes

CEN/TC 250 is responsible for all Structural
Eurocodes.

VIl
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HAIIIOHAJIBHUM CTAHJAPT YKPATHA

€BPOKO/ 3: MIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIIIH
YACTHHA 1-10: BIACTUBOCTI TPIIIAHOCTIMKOCTI I MIITHOCTI MATEPIAJIA ¥
HAITPAMI TOBIIUHHU ITPOKATY

EBPOKO/ 3: TIPOEKTUPOBAHHUE CTAJIbHBIX KOHCTPYKIIHUIA
YACTbD 1-10: CBOMCTBA TPEIIUHOCTOMKOCTH U TIPOYHOCTU MATEPHAJIA B
HAITPABJIEHUH TOJIIIUHBI ITIPOKATA

EUROCODE 3: DESIGN OF STEEL STRUCTURES
PART 1-10: MATERIAL TOUGHNESS AND THROUGH-THICKNESS PROPERTIES

OcHoBu nporpammu €Bpokoay

VY 1975 poui Kowmicis €Bporneiicbkoi Crinb-
HOTU BHpIIIMIA pO3MOYATH Mporpamy Jid y
raimy3i OyaiBHUITBa Ha MmiAcTaBi cTarTi 95
HoroBopy.  Metoto  mporpamu  OyJo
YCYHEHHS  TEXHIYHMX  TEPeIKox s
TOPTiBJIi Ta Y3rOPKEHHS TEXHIYHUX YMOB.

VY pamkax uiei nporpamu aiii Komicist B3sina
Ha cebe 1HILIaTUBY BCTAaHOBUTH CHUCTEMY
Y3TO/KEHUX  TEXHIYHUX  TMpaBWI IS
IIPOEKTYBaHHS OyJiBeslb 1 cropys, SKi Ha
nepuin cTanii MaJju CIIyryBaTH
JIbTEPHATHBOIO  YMHHUM  HalllOHAIBHUM
MpaBUJIAM JIEPXKAaB-WICHIB, a 3PEIITOI0 Malld
3aMIHUTH iX.

VYnponosx m’satHaauaTH pokiB Kowicis 3a
nornomororo PobGouoro xomiTery, A0 CKIIaTy
SKOTO BXOJWJIM TPEJCTaBHUKH  JIepKaB-
YJIeHIB, BeJla pO3poOKy mporpamMu €BpPOKO/IIB,
fgKa TIpU3BeNa JO MyOJiKamii KOMIUIEKTY
MepUIOro MOKOMIHHSA €BpOINENCchbKUX KOAIB Y
80-x pokax.

VY 1989 poui Kowmicis ta nepxapu-wienn EU
(E€Bponeiiceroi CrinproTn) Ta EFTA (€Bpo-
neiicekoi Acomiartii Binsroi Toprisii) Ha oc-
HOBI yroau! MiX Kowmiciero Ta
CEN (Espormeiicbknm KOMITETOM 3i
CTaH/1apTU3aIlii) BUPILIHIH nepeiaT
MIATOTOBKY Ta  myOmikaiio  €BpOKOIIB
CEN 3a pomomororo cepii mMaHmaTiB, 10 B

YuHHUi 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 Represen-
tatives of Member States, conducted the
development of the Eurocodes programme,
which led to the first generation of European
codes in the 1980s.

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



JACTY-H b EN 1993-1-10:201X

pesynbrari  Hagano O €Bpokogam Yy
MaifOyTHROMY  cTatycy  €BpONEHCHKOrO
cragnapty (EN). Lle moB’s3ye €Bpokoau 3
nojoxxeHHsiMu  J{upextuBs Paam 1 Pimens
Kowmicii mono €BponeichbKux CTaHIapTIB
(tobro JupexktuBu Pamu 89/106/EEC miono
oynisenpHUX BUpoOiB — CPD — Ta JlupexTun
Pamu 93/37/EEC, 92/50/EEC Tta 89/440/EEC
BIIHOCHO CYCHUIBHMX pOOIT Ta TOCTYyr 1
€KBIBAJIEHTHUX JTUPEKTUB EFTA,
3all0YaTKOBAaHUX 3  METOK  JIOIIOMOITH
3aCHYBaHHIO BHYTPIIIHBOTO PUHKY).

CrpykTypHa mporpama €BpOKOJIIB BKIIOYAE
CTaHJApPTH, SIKi B OCHOBHOMY CKJIaJIalOThCS 3
JEKUTbKOX YaCTUH:

EN 1990 €Bpokon: OcHOBM IpPOEKTyBaHHS

KOHCTPYKIIN

EN 1991 €Bpokon 1: HaBanTaxkeHHs Ha
KOHCTPYKII{

EN 1992 €ppoxon 2: IIpoexryBaHHS
OCTOHHHMX KOHCTPYKITiH

EN 1993 €ppoxon 3: IIpoexryBaHHS
CTalleBUX KOHCTPYKIIiil

EN 1994 €ppoxon 4: IIpoexryBaHHS
CTane3aniz00eTOHHUX KOHCTPYKIIN

EN 1995 €ppoxkon 5: IIpoexryBaHHS
JiepeB’ THUX KOHCTPYKIIIi

EN 1996 €Bpokon 6: IlpoekTyBaHHS
KOHCTPYKIIN KaM’SHOT KJIaJIKH

EN 1997  €poxon 7:  I'eorexHiuHe
MIPOEKTYBaHHS

EN 1998 €Bpokon 8: IIpoekTyBaHHS KOHCT-
PYKLIH IpU ceiCMIYHOMY HaBaHTaXEHHI

EN 1999 €ppokon 9: IlpoektyBaHHS
AJIFOMIHIEBUX KOHCTPYKIIIH.

Crangaptu €BpOKOAIB BHU3HAIOTH BiIOBI-
JAJIbHICTh PETYJISTOPHUX OpraHiB JAeprKas-
YJIeHIB Ta 3aXUIIAIOTh iX MPaBO Ha MpHU3HA-
YEHHs BEJIMYMH, K1 TIOB’sI3aHI 3 peryJro-
BaHHSM MHUTaHb OE3MEKH Ha HAllIOHAITLHOMY
PiBHI TaMm, Jieé BOHH B1JIPI3HSAIOTHCS.

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

The Structural Eurocode programme compri-
ses the following standards generally consis-
ting of a number of Parts:

EN 1990 Eurocode 0: Basis of Structural
Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures
for earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures.

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

Wroma mix Komicieto €pponelicbkoi CHijbHOTH Ta
€Bpomneiicbkum komiTeToM 3i cranmaptusaiii (CEN)
moao0 pobot Haj €BPOKOAAMH AJISI NMPOEKTYBAaHHS
Oyniseins i ciopyn (BC/CEN/03/89).

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



Craryc Ta rajy3b 3aCTOCyBaHHS
€Bpokoais

Hepxxau-uinenu EU ta EFTA Bu3HaroTh, 1110
€BpOKOAM MIIOTh K ETAJOHHI JIOKYMEHTH
IUTSL TAKUAX I(UIEH:

— 4K 3aci0 JOBENEHHS  BIAIOBIOHOCTI
OyaiBeslb 1 CIOPYJ OCHOBHHUM BHMOTaM
HupextuBu Pamu  89/106/EEC, 30xpema
ocHOBHIM BuMO3i Nel — MexaHiuHa
CTIMKICTP Ta CTaOUIBHICTE — 1 OCHOBHIH
BuMoO31 Ne 2 — [ToxkexHa Oesreka;

— SIK OCHOBA ISl YKJIa/laHHS KOHTPAKTIB JJIs
OymiBeNb 1 CHOpYI Ta IOB’SI3aHUX 3 HHUMU
1HKEHEPHUX TOCIIYT;

— SK OCHOBa IS CKJAQJaHHS Y3TOIKEHUX
TeXHIYHUX creundikamiii nias OyniBeIbHUX
BupoOiB (ENs Ta ETAS).

€BpOKOJIM, OCKUIBKM BOHU Oe€3M0ocCepeHbo
BIJTHOCSITBCS 1O OY/iBEILHUX CIIOPY/, MAIOTh
pSAMUAN 3B’SI30K 13 TIYMauHUMHU
JIOKYMEHTaMHU> po3aiury 12 CPD,
HE3BAKAIOYU Ta T€, 110 BOHH MAlOTh Pi3HY
MPUPOAY 3 TapMOHI30BAHMMH CTaHAAPTaAMHU
Ha BupoOw. TakuM uMHOM, TeXHiuHi
aCTICKTH, K1 BUILIMBAIOTH 3 €BPOKOJIB IS
OyaiBenb 1 cropy[, MOBUHHI B MOBHIM Mipi
OyTH PO3TIISTHYTUMHA TexHIYHUMU
komiteramu CEN ta/un pobounmu rpymnamu
EOTA, sxi po3poOusiioTh CTaHAapTH Ha
OymiBenbHI BUPOOU, 3 TMO3MINH JOCATHEHHS
MOBHOI CYMICHOCTI TEXHIYHHUX CrerudiKaini
3 €BpoKOAaMH.

JACTY-H b EN 1993-1-10:201X

Status and field of application of
Eurocodes

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

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

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

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

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship ~ with  the  Interpretative
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.

2Bignosigao g0 cT. 3.3 nokymerta CPD ocHOBHIi
Bumord (ER) orpumarore KOHKpeTHY Qopmy ¥y
TIYMauyHUX JOKYMEHTaX Ui CTBOPEHHS HEOOXiTHIX
3B’SI3KIB MK OCHOBHMMH BHMOTaMH Ta MaHJaTaMH
quist rapmonizoBanux EN ta ETAG/ETA.

*Bignosizno a0 cr. 12 CPD TiyMauHi JOKyMeHTH
MaroTh:

a) HaJaTH KOHKPETHOi ()OpMH OCHOBHHM BHMOTaM,
Y3TOJMBIIM TEPMIHOJIOTIFO 1 TEXHIYHI 3acagd 1
BKa3aBIIU KJ1acu abo piBHI I KOXKHOI BUMOTH, JI¢ TIe
HEOOXI1IHO;

b) BKa3zaTH MeETOOW BCTAHOBIICHHS CITiBBiTHOIICHHS
MK IUMH KJ1acamMu a00 pPiBHAMH BHMOT i3 TEXHId-
HUMH BHMOTaMU, HAMPUKIAJ, METOAU PO3PAaXyHKY 1
MepeBipKH, TEXHIYHI MIPaBMUIa MPOSKTYBAHHS 1 T. iH.;
C) CIOyryBaTH pPEKOMEHIAI€I0 JJI BCTaHOBIEHHS
Y3rO/UKEHUX CTaHAAPTIB 1 HACTAHOB ISl €BpOTEHCH-
KOI'O TEXHIYHOTO YXBaJCHHS.

€Bpokoan (paKTUYHO BiAIrparoTh MOMIOHY pOIL Yy
ctepi ER 1 i gactuni ER 2.

2According to Art. 3.3 of the CPD, the essential
requirements (ERs) shall be givEN concrete form in
interpretative documents for the creation of the
necessary links betweEN the essential requirements
and the mandates for harmonised ENs and
ETAGS/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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Cranmaptu  €BpOKOZIB  PETIaMEHTYIOTh
3arajibHi  MpaBWJa  MPOEKTYBaHHSA IS
MPAaKTUYHOTO BHUKOPUCTAHHS BCIX KOHCT-
PYKLIN Ta iX KOMIIOHEHTIB SK TPaAULIHHOTO,
TaK 1 IHHOBAIIHHOTO XapakTepy. YHiKaJbHI
dbopMH KOHCTPYKIii a00 yMOBH HPOEKTY-
BaHHA CIICLIaIbHO HE OXOIUIIOIOTHCH, 1 B
TaKUX BHIAJKaX MPOEKTYBAJIBHUKY MOTPiOeH
JIOAATKOBUHM €KCIIEPTHUNA PO3TJISIL.

HauionaabHi cranaapru,
10 BIPOBAIKYIOTH €EBpOKOIM

HarionanbHi cTanaapTy, o BOPOBAKYIOTh
€BpOKOJIM, 3aBXIM BKIIOYAIOTH ITOBHHM
TeKcT €Bpokony (BKJIIOYAIOUYH BCI JOJATKH),
Buganuii CEN, sikomy MOXyTh mepenyBaTH
Hamionaneauii TuTynpHHA JUCT Ta Hario-
HaJIbHA MIEPEIMOBA, & TAKOX MOXYTh CYIPO-
BOJDKYBaTHCS HalioHaTBbHIM JT0TaTKOM.

HarmioHanmbHUH  OJATOK MOXE BKIIOYATH
iHopMarIlifo BITHOCHO THUX TapaMeTpiB, SKi
3UIAIIAIINCS BIIKPUTUMH B €BpPOKOAAX IS
HaI[lOHAJILHOTO BUOOpPY, BiIOMI SK Halio-
HaJIbHO  BHW3HAYCHI  [MapamMeTpu IS
BUKOPUCTAHHSI TIPU MPOCKTYBaHHI OYIiBelb
Ta 1HXEHEPHHUX CIOPY[, 10 OyIyTh 3BEACHI
y 3alliKaBJIeHii kpaiHi, a came:

— 3HAQYEHHA  YaCTKOBUX  KOE(]IIIEHTIB
HaIIAHOCTI Ta/abo Kiacuikalliio BHMAIKIB,
VIS IKUX €BPOKOJI PETIIAMEHTYE BHKOPHC-
TaHHS allbTePHATUB;

— 3HAYEHHS, SIKI CJI1JI BUKOPUCTOBYBATH TaM,
1e B €BPOKOJIi HaBEIEHO TUTHKU CUMBOJI,

— cnenudiyHi AaHl KpaiHu (reorpadiuHi,
KJIIMaTUYHI TOIO), HAIIPUKJIIAJ, KapTa BITpY;
— KOHKPETHI METOJMKHU I TUX BUMAJKIB,
KoJu €BpPOKOJI peraaMeHTye BUKOPHUCTAHHS
QIbTePHATHB.

BoHU MOXYTh TaK0X MiCTHUTH:

— pexoMeHalii MoJ0 3aCTOCYBaHHS JIOBIJ-
KOBHX JI0JIaTKiB;

— TIOCWJIaHHS Ha JOJATKOBY iH(opmairiro,
sKa HE CYNEePeYNTh HOPMAaTUBHUM BHMOTaM 1
JorioMarae mpu KOpuCcTyBaHHI €BpOKOIaMHU.

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

National Standards implementing
Eurocodes

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

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

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

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

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

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

It may also contain

— decisions on the use of informative
annexes, and

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



3B’s13Kku Mk €BpokogaMu
Ta TAPMOHI30BAHUMH TeXHIYHHUMH
cnenudixkanisvu (ENS ta ETAS) s
BHPOOIB

HeoOximHa y3roJKeHICTh MK TapMOHI30-
BaHUMHU TEXHIYHUMHU CHenu(iKarisaMua s
Oy/IiBEeJIbHUX BUPOOIB Ta TEXHIYHUMU MPABU-
namu Juia OyAiBens 1 Copya Ta OyaiBeIbHUX
po6it. Kpim Toro, y nmoBHii iHdopmartii, sika
cynpoBoukye CE mapkyBaHHs OyniBeIbHHX
BHpPOOIB 1 Ma€ BiHOLIEHHS 10 €BPOKO/IIB,
Mae OyTH YiTKO 3a3HAYEHO, SIKi HAIl[IOHAJIBHO
BH3HAYCHI IapaMeTpu OyJIv B3STI 0 YBaru.

JonaTkoBa iHdopmanis
moao EN 1993-1-10

B EN1993-1-10 wmamami BKa3iBKH 3
MPOCKTYBaHHS CTaJEBUX KOHCTPYKIH Ta
pO3paxyHKy 3’€JHaHb TPU TPOCKTYBaHHI
OyaiBenb Ta IHKEHEPHUX CIIOPY/I.

EN 1993-1-10 npusHaueHuid ajii BUKOPHC-
TaHHS 3aMOBHUKAMH, IPOCKTYBaIbHUKAMH,
MIIPSATHAKAMHE 1 BIOBITHUMU JIepKaBHUMHU

OpraHamH.
EN 1993-1-10 MpU3HAYEHUH IS
Bukopuctanass 3 EN 1990,  iHmmmMm

gactuHamMu EN 1991 1 EN 1992-1999 s
MIPOEKTYBAHHS KOHCTPYKIIIH.

HaumionaasHuid 100aTOK
mo EN 1993-1-10

VY 1npoMy cTaHgapTi HaBeAEHI allbTePHATHUBHI
METOAM, OIIIHKM 1 peKoMeHpjamii 3
MPUMITKaMH, SKi BKa3ylThb, J€ HEOOXiIHO
3poOuTH  BHOIp  3riAHO  HAIlOHATBHUX
cTaHaapTiB. TakuM YWHOM, HAIllOHATHHUMA
cTanmapt, skui immiementye EN 1993-1-10,
IMOBUHEH MaTH HAI[IOHAJIbHHUM HOJATOK, IO
SIKOTO BKJIFOYEHO YC1 HalllOHAJbHO BU3HAYCHI
napaMmeTp, SKi BHUKOPHUCTOBYIOTHCS TMPH
MIPOEKTYBaHH1 CTaJeBUX KOHCTPYKIIN, IO
OyayTb moOy10BaHi y BiIMOBIIHIHN KpaiHi.

HarionansHuii BUOip J03BOJIEHO IS
EN 1993-1-10 3a mommomoroxo:
-2.2(5)

-3.1(1)

JACTY-H b EN 1993-1-10:201X

Links betweEN Eurocodes
and harmonised technical specifications
(ENs and ETAS)
for products

There is a need for consistency betweEN the
harmonised technical specifications for
construction products and the technical rules
for works. Furthermore, all the information
accompanying the CE Marking of the
construction products which refer to
Eurocodes shall clearly mention which
Nationally Determined Parameters have
beEN takEN into account.

Additional information specific
for EN 1993-1-10

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,
values 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 containing 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)



JACTY-H b EN 1993-1-10:201X
1 3ATAJIBHI ITOJIOKEHHSA

1.1  Tany3b 3acToCyBaHHs

1) EN 1993-1-10 micTHTh KEpiBHHIITBO 3
BHOOpY CTalli 3a TPINIMHOCTINKICTIO, a TaKOX
TPIITUHOCTINKICTIO €JIEMCHTIB 3BapHUX
3’€/IHaHb, IS SIKUX 1CHY€ MOXJIMBICTD PU3UKY
pO3MIapOBYBaHHS 1111 4Yac BUPOOHUIITBA.

(2)  Posain 2 crocyerhes kinacis craimi S235
— S690, a po3ain 3 CTOCYEThCS JUIIE KIIACIB
crani S235 — S460.

Mpumirka. EN 1993-1-1 oOMexyeTbCsl CTaISIMU KJIaciB
S235 — S460.

(3) IlpaBmma i pexomeHmarii HaBeACHI Y
po3mimax 2 1 3, mepembavaroTh, IO
OYIIBHUIITBO BECTHMETHCS BIAMOBIIHO JIO
sumor EN 1090.

1.2 HopmaTuBHi MOCUJIAHHS

(1)  Hammit  €sponericekmit  CtaHmapt
BKJIIOYA€ TIOJIOKEHHS 1HIIMUX MyONiKamii y
BUTJISIAI ~ JATOBAaHMX YW  HENATOBAHUX
nocuiansb. i HOPMAaTHBHI TTOCHIJTHHS
pO3TalIOBYIOTBCSA Y  BIAMOBIJHUX  MICISIX
TEKCTy, a TMepenik myOJikaliii HagaeThes
HK4e. J{s 1aToBaHUX MOCHIIAHb, TOJAIIBIIN
MOTIPaBKU YU TMeperyisian Oyab-iKoi 3 LHX
nyOiKamin CTOCYIOTBCS JTAHOTO
€Bponeiicbkoro CtaHnapTy TUIBKH 3a YMOBHU
3apeECTPOBAHMX B HBOMY TONPAaBOK abo
nepernsaAiB. I HenaTOBaHUX —IOCHJIAHb
3aCTOCOBYIOTh OCTaHHE BUIAHHS JTOKYMEHTa
Ha SKUA TOCHIATBhCA (3 ypaxyBaHHIM
MOIPABOK).

Hpumirka. €Bpokoan Oynu BHIAHI SK MOMEpEIHi
€pporreiiceki  Cranmaptu.  Bumani  €Bporeiicbki
Cra"gapTd, 4YM Ti, IO 3HaXOIATBbCA Ha CTaiii
iATOTOBKY BiJJOOpakeHi y HOPMAaTUBHHX JIOKYMEHTaX.

EN 1011-2 3BaproBanHs. Pexomenparmii 1o
3BaplOBaHHIO MeTajeBUX MmaTepiaiiB. YacTuHa
2. lyroBe 3BaproBaHHs GEPUTHUX CTaTECH

EN 1090

KOHCTPYKIIH
EN 1990 OcHoBM mpOEKTyBaHHS HeCy4ux

KOHCTPYKLIH

BuroroBnenns CTaJICBUX

1 GENERAL

1.1  Scope

@ EN 1993-1-10 contains design guidance for
the selection of steel for fracture toughness and for
through thickness properties of welded elements
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 S460.

(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
references, subsequent amendments to or revisions
of any of these publications apply to this European
Standard only WwhEN 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
welding of metallic materials: Part 2: Arc welding
of ferritic steels

EN 1090 Execution of steel structures

EN 1990 Basis of structural design



EN 1991 BrnmuBu Ha Hecy4i KOHCTPYKIIIT

EN 1998 [Topsinox PO3paxyHKY
CEHUCMOCTINKHMX KOHCTPYKIIIH

EN 10002 Metanu. BunpoOyBaHHs Ha po3TAr
EN 10025 ["apsiuekaTani BUpOOH 3
KOHCTPYKLIWHUX CTasei

EN 10045-1 MeraneBi wmarepianu. YjaapHa

npoba (3a Ilapmi). Yactuma 1. Meron
BHUIPOOYBaHb
EN 10155 Koncrpykuiiini  crami 3

MOKpAIIEHUM OIOPOM aTMOC(EpHiil Kopo3ii.
TexHiuHI yMOBH MMOCTaYaHHS

EN 10160  VYiuprpa3BykoBe  OCIHIIKEHHS
JUCTOBOTO TPOKATY TOBIIMHOK 6 4u OuIbIIE
MUTIMETpPiB (METO/ BIIOMTHX XBHUJIb)

EN 10164 CraneBi BupOOH 3 NiJABHIICHOIO
neOpMATUBHICTIO Yy HAmpsMy TOBIIHWHU
npokaty. TexHiuHI BAMOTH MTOCTa4aHHs

EN 10210-1 I'opsiuekarani 3aMkHeHi mpodimi
3 HEJIErOBaHUX NpiOHO3EPHUCTUX
KOHCTpYKUIHHUX cTaneil. Yactuna 1. TexHiuHi
YMOBH TIOCTaYaHHS

EN 10219-1 3amkHeni npodiii 3 HeIEeroBaHuX
IpiOHO3EPHUCTUX KOHCTPYKIIMHUX — CTaJei
xonmonHoro  ¢opmyBaHHs.  Yactuna 1.
TexHiuyHI BUMOTH TIOCTAYaHHS

1.3  TepmiHu Ta BU3HAYEHHS

1.3.1 3nauenna Ky

3nayenHs Kv (ms 3paska Ilapmi 3 V-
NOJMIOHMM  HAJAPi30M) BHPAXKAETbCA yepes
podory Av(T) y mxoymax (x), mio
BUTPAYa€ThCSl HAa PYWHYBaHHS CTaHIAPTHOTO
3pa3ka (3a Hlapmi) ymapHUM HaBaHTaKEHHIM
opu  3ajgaHii Temmepatrypi 1.  3rigHo
CTaHJapTIB MoCTa4aHHs MpOKaTy
rapaHTyeTbCsl, W10 pYyHHYBaHHA YyAapHUM
HaBaHTAXCHHIM CTaHIapTHOTO 3paska
BiOyBaeThCsl MpH poOoTi He MeHme 27 Jx
IpH  yMOBaX pPO3PaxXyHKOBOI TeMIEpaTypH
eKCIIepUMEHTY T .

1.3.2 [Ilepexiona 30ona

YactuHa rpadika  3aJeKHOCTI  yAapHOL
B’SI3KOCTI BiJl TeMIlEpaTypH, WIO TOKa3ye
sajgexkHicTh  AV(T), 3rigHO SKOT MIIHICTh
MaTepially 3MEHINYEThCS MpHU  3HIKEHHI
TeMIIepaTypH, a BUJ pyHHYBaHHS TIEPEXOIUTh

JACTY-H b EN 1993-1-10:201X

EN 1991 Actions on structures

EN 1998 Design provisions for earthquake
resistance 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 Structural steels with improved
atmospheric 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
deformation properties perpendicular to the surface
of the product - Technical delivery conditions

EN 10210-1 Hot finished structural hollow
sections 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 Kv-value

The Kv (Charpy V-Notch)-value is the impact
energy Av(T) in Joules [J] required to fracture a

Charpy V-notch specimENat a givEN test
temperature 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 diagram
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 274

7
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Bil B’A3KOTO JI0 KPHUXKOTO. 3HA4YEHHS
TeMmIepaTypu |27, [0  BHMAararThCs
CTaHJApTaMH Ha MPOJYKIIIO, 3HAXOIATHCS Y
HIDKHINA 9acTUHI 1iel o0nacri.

1.3.3 3omna pyunyseanna 3paskie  npu
YOapHOMY HABAHMANCEHHI ma memnepamypi
Uil 3a NOPI2 X0100HONAMKOCHIT

Yactura rpadika  3aleXHOCTI  yaapHOL
B’A3KOCTI BiJ TeMmepaTtypu B sKii cTajieBl
CJIEMEHTH TIOKa3yIOTh  NPYKHO-TUIACTHYHY
poOOTYy 3 IJIACTUYHHM THUIIOM pPYHHYBaHHS
HE3aJIEKHO BiJl HASSBHOCTI IPiOHUX TPIIIMH YH
PO3pHBIB 3BapHUX 3’€IHAHB, 10 BUHUKIN i
9ac BUTOTOBJICHHS.

required 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 diagram
in which steel elements exhibit elastic-plastic
behaviour with ductile modes of failure
irrespective of the presence of small flaws and
welding discontinuities from fabrication.

-27 J

T[C]

1 - 30Ha pyliHyBaHH# 3pa3KiB NPH YIAPHUX HABAHTA’KEHHSAX
NPH TeMIepaTypi HH:KYill 32 MOPIr Xo0JI0AHOJIAMKOCTI; (30Ha KPUXKOIro pyiiHyBaHHS)

1 - lower shelf region;

2 - mepexinHa 30Ha (30HA KBa3iKPUXKOro pyiiHyBaHHS);

2 - transition region;

3 - 30Ha pyiiHyBaHHS$ 3pa3KiB NpH yiapHOMY HABaHTAKeHHI Ta TeMIepaTypi BUILii 3a mopir
X0JI0AHOJIaMKOCTi (30HA B’A3K0r0 pyiiHyBaHHS)

3 - upper shelf region

Pucynoxk 1.1 — 3anexHicTh npoliecy pyHyBaHHS IPHU yAapHUX
HaBaHTAXEHHAX BiJ TeMIIepaTypu
Figure 1.1 — Relationship betweEN impact energy and temperature

1.3.4 To

Temnepatypa, npu skiii Av - MiHIMaJlbHa
poboTa, II0 BUTpayaeTbcs JUIsl pPyHHYBaHHS
CTaHAAPTHOTO 3pa3Ky 3 V-TomiOHUM HaIpi3oM
(3a Illapmi) mpu ynapHUX HaBaHTAKEHHIX
Oyzne He meHtne 27 JIk.

1.3.5 3nauennsn Z

1.3.4 Ton

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

1.3.5 Z-value



BigHocHe 3ByXEHHS IUIOHII IONEPEYHOTO
nepepisy npu BUIPOOYBaHHI HA po3TAr (IUB.
EN 10002) mnacTh4yHOCTI 3paska y HampsiMi
TOBIIMHH JICTA, BUPAKEHE Y BiJICOTKAX.

1.3.6 Kic-koeghiyienm iHmeHcueHocmi

Hanpyscens

3aTHICT MPOTUCTOSTH PO3BUTKY TPIIIMHU B
yMOBax IuTackoi Jaedopmariii 3pazky mpH
JIHIMHO TIPY)KHIH poOOTi, BHUpPaKEHA B
H/vmm®?,

[pumirka. KoedimieHT iHTEHCHBHOCTI HampyxeHb K
3TiAHO 3  MDKHApOZHOK  JOMOBIICHICTIO, MOXE

sumipioBatucs y HmM®2 ta MIda-/u (10610
MH /[ m¥?), ne 1H/ mn®? = 0,032 Mla [ .

1.3.7 Cmynino xonoonozo gpopmysannsn

3amumikoBa jgedopmMaliss NP XOJOJHOMY
npokaTi ab0 IITaMITyBaHHI, BHpaXkeHa Yy
BIJICOTKaX.

14 ITo3Hauenns

Av(T) — pobGora y mxoymax (Jx), 1o
BUTPAYa€ThCSl Ha PYWHYBaHHS CTaHIAPTHOTO
3paszka (3a [lapmi) ygapHuM HaBaHTaKEHHSIM
IpHU 3aj1aHiil Temneparypi T,

Z — BiTHOCHE 3BYKeHH, %0;
T — Tremnieparypa, °C;
Ted — po3paxyHKOBa TeMIIepaTypa,

O — PO3KPUTTS Yy BEpIIMHI TPIIUHHU
(CTOD), wmMm, BuMipsHE Ha 3pa3Ky st
BU3HAYEHHS B'A3KOCTI MPYXHO IUIACTUYHOTO
pyVHYBaHHS;

J 3HayeHHs B'SI3KOCTI MPYXHO-IUIACTHYHOTO
pyiiHyBaHHs (3HaueHHs J  -iHTerpaiy),
H/™Mm, Bu3HaueHe gK  JIHIAHEUE — abo
MOBEPXHEBUH 1HTErpal, sIKHH BKJIIOYae (GPOHT
TPIIIMHUA BiJl OJHIET TOBEPXHI TPIIMIMHU IO
1HIIIOT;

Kic— KoeilieHT IHTEHCUBHOCTI HaNpyXeHb
TIpH NpYXKHiil po6oTi, Bupaxernuit y H/mm®?;

Ect — Mipa nedopmallii pu XOJIO0IHOMY
rayTTi (DCF), BUpaxkena y BiicOTKax;

JACTY-H b EN 1993-1-10:201X

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 Kjc-value

The plane strain fracture toughness for linear
elastic behaviour measured in N/mm®72,

NOTE: The two internationally recognized alternative units
for the stress intensity factor K are N/mm®2 and MPa-+/m

(ie : MN/m3’2) , where IN /mm®?2 = 0,032MPa -m

1.3.7 Degree of cold forming

Permanent strain from cold forming measured as a
percentage.

1.4 Symbols

Av(T) impact energy in joule [J] in a test at
temperature T with charpy V notch specimen;

VA Z-quality [%];
T temperature [°C];

Tes  reference temperature;

0 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 -
integral value) in N/mm determined as a line or
surface integral that encloses the crack front from
one crack surface to the other;

Kic  elastic fracture toughness value (stress
intensity factor) measured in N/mm®?;

ect degree of cold forming (DCF) in percent;



JACTY-H b EN 1993-1-10:201X

OEd— HaAIPYXXEHHs, 0 BIAMOBIIa€
PO3paxyHKOBii Temmeparypi Ted.

2 BUBIP MATEPIAJTY 3A
TPINIAHOCTIMAKICTIO

2.1 3arajbHi MOJ0KeHHSA

(1) TlpuBemene B po3mim 2 KEpPiBHUIITBO
CIIiJT 3aCTOCOBYBaTH MpH BHOOpPI Mmarepiamry
JUisi  HOBOoro  OymiBHuUITBAa. BoHO  He
NpU3HAYCHE Ui OIIHKH MarepiaiiB, 10
3HAaXOIAThCA B eKcIutyartanii. JlaHi mpaBuia
HEOOXiTHO  3aCTOCOBYBAaTM IpuU  BUOOPI
BIJIMOBIAHOTO KJacy craii 3 €BpomerchbKux
CranpmaptiB  ans  CTaleBUX  BUPOOIB,
nepepaxoBaHUX B
EN 1993-1-1.

2 Jlani mpaBuia 3aCTOCOBYIOTHCS 10
PO3TATHYTHX €JIEMEHTIB KOHCTPYKIIii,
3BapHUX KOHCTPYKILIM 1 €JEeMEHTIB, IO
MPAIOIOTH Ha BTOMY, 32 YMOBH, III0 YaCTHHA
HaIPy’>KEHb Y ITUKJII PO3TATYIOUI.

Hpumirka. J[ng eneMeHTiB, MO HE TNPAIIOOTh Ha
po3TsT, 3BaproBaHHA a00 BTOMY, MOKHA 3aCTOCOBYBATH
KOHCEepPBAaTHBHUHN MiaXif. Y TakWX BHUIAJKax OI[IHKA
3aCTOCYBaHHS MEXaHIKM pyHHYBaHHS MOXe OyTH
BigmosimHoro, mmB. 2.4. Hemae HeoOXigHOCTI

OLIIHIOBATH TPINIUHOCTIHKICTD €JIEMEHTIB, 1110
HpaHIOIOTI) Ha CTUCHCHHII.
3) JlaHi  mpaBwia  BIAHOCATBCA IO

BJIaCTMBOCTEH MaTepiajiB, BIIMIYEHUX 3a
YIApHOI  B’A3KICTIO Yy  BIJIOBITHOMY
CTaHIapTi Ha craneBl BupoOu. He MokHa
BUKOPHUCTOBYBAaTH MaTepiayiid OUIbII HU3bKOTO
KJlacy, HaBiTh  SKIIO  pe3ylbTaTH  iX
BUIIPOOYBaHb BiJINOBIIAIOTh MPUBEICHUM.

2.2 Tlpouenypa

(1) TIipm
BPaxOBYBaTH:

BUOOpI  KJacy cCTajli  CIiJ

(1) xapakTepucTUKH cTaJIi:

— MeXa TeKy4JOCTi B 3aJIC)KHOCTI BiJl TOBIIIHMHH
matepiany fy(t);

— BJIACTMBOCTI YJAapHOI B'S3KOCTI, BUPaKEHI
gepes T 275 a00 Tao0s .

(i) xapaKTepUCTHKH EIEMEHTY:

— ¢opma Ta eTanl eNeMeHTy;

— KOHIIEHTpalii HampyXeHb 3TiIHO 3
neramoBanasM y EN 1993-1-9;

10

OEd stresses reference

temperature Ted.

accompanying the

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
construction. It is not intended to cover the
assessment 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
account of the following:

(1) steel material properties:
— vyield strength depending on the material
thickness fy(t)

— toughness quality expressed in terms of T,7; or
T 403

(1) member characteristics:

— member shape and detail

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



— TOBIIMHA eJeMeHTy (1);

— JONmyCKM Ha  BHpOOHWYI  JedeKTH
(HampuKIaa,  HACKPi3HI  TpimmHM  abo
HaMiBeJIINTHYHI TTOBEPXHEB1 TPIILIMHH).

(iii’) BapiaHTH pO3paxyHKIB:

— pO3paxyHKOBE 3HAUEHHS TeMIEpaTypu
HaWO1IBIIT HABAHTAXXEHOTO CJIIEMEHTY;

— MakCHUMaJbHI HAaBAHTAXXEHHS BiJ ITOCTIMHHAX
1 TUMYacOBHX BIUIMBIB, OTPUMaHUX 3 YMOB
PO3paxyHKy, OIIUCAaHUX HUXKYE B (4);

—3QJIUIIKOBE HATIPYKCHHS;

— JIONYCKM Ha PICT TPIIIUHU BiJl BTOMHOTO
BaHTKEHHS MDK IOTOYHUMH [EPEBIpPKaMH
(K110 11€ BasKJIMBO);

— MBHIKICTH AeopMariii & BiJ BHIIAIKOBUX
BIUIMBIB (SKIIO 1€ BAKJIMBO);

— CTyMiHb AedopMallii pu XOJIOJAHOMY THYTTI
(&cf ) (AKIIO 1€ BAKIIUBO).

(2) Honyctuma  TOBHIMHA  CTaJeBUX
CJIEMCHTIB 3 OIVIAAY Ha MOXKJIHBICTH IOSBU
TPIIIMHA Ma€e OOYHCIIOBATUCS 3TITHO PO3ALTY
2.3 1 tabmm 2.1.

(3) Mns Bu3HAYeHHS BUMOT 3 YyIapHOI
B'I3KOCTI MOYXHa BHKOPHCTOBYBAaTH HACTYITHI
ATbTEPHATUBHI METOJIU:

— METOJ MEXaHIKH PYHHYBaHHS: MPU LBOMY
METOJIl PpPO3paxyHKOBE 3HAUYE€HHS BUMOI 3
yIapHOi B'3KOCTI HE MOBUHHE TMEPEBUIIYyBATH
pO3paxyHKOBE 3HAYCHHS BJIACTUBOCTEU
B'SI3KOr0 pyMHYBaHHS;

— YHCIIOBa OLIHKA: MOKe OyTM BHMKOHaHa 3
BUKOPHUCTAHHSM OJIHOTO a00 Oliblle IpoOHUX
3pa3KiB y BEJTMKOMACIITaOHUX
BunpoOyBaHHsaX. I1lo06 oTpumMaTH KOpEKTHI
pe3yNnbTaTH, MOJIENi Ta HAaBaHTAKEHHS MaloTh
MTOBHICTIO BIJIMOBIATH PeaibHIM KOHCTPYKITIi.

(4)  HeoOximHO 3aCTOCOBYBAaTH HACTYIHY
MOCHIIOBHICTD PO3pPaxXyHKY:

JACTY-H b EN 1993-1-10:201X

— element thickness (t)

— 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 imposed
actions derived from the design condition
described in (4) below

— residual stress
— assumptions for crack growth from fatigue
loading during an inspection interval (if relevant)

— strain rate & from accidental actions (if relevant)
— degree of cold forming (&ct ) (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:

Q) Brnueu MaloTh BiJIOBIAaTH Q) Actions should be appropriate to the
HACTYIHIA KOMOiHAaII1: following combination:

Ed — E{A[TEd]""‘"ZGK "+"\I/1QK1"+"ZW2JQKi} (21)
ne A — OCHOBHMIA BIUIUB, SKHM € where the leading action A is the reference

PO3paxyHKOBa TeMIepaTypa TEd , IO BILUTUBAE

temperature Ted that influences the toughness of
11
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Ha MIIHICTh MaTepiajly JTaHOTO EJIEMEHTY 1
MOXK€ BUKIUKATH JOJATKOBE HAMPYKEHHS
BHACIIIJIOK 0OMEKEHOCTI MTePEMIITICHb.

> Gk —

IIOCTIMH] BIUIUBH,

w1Qk1— HaHOUTBII

3HAYE€HHS 3MIHHOI'O HaBaHTAKEHHS ;

IIOBTOPIOBaHE

KBa3i-II0CTiiHI 3HAYEHHS

w2iQki —
CYIIPOBO/DKYIOUUX 3MIHHUX HAaBaHTAXXCHb, 110
IIIBUINYIOTh PIBE€Hb HANIPYKEHHS B MaTepiali.

(ii)  KoedimienT moemaHanb yiTa W2 Mae
Biamosigatu EN 1990.

(iii)  MakcumainbHe PO3paxyHKOBE
HaIpy>XEeHHS OEd € HOMiHAJIbHUM
HampyXeHHssM Y  MiClli  BHUHUKHEHHS

MOTEHIIHHOTO  pYyHHYBaHHS. OEd  Mae
PO3paxoByBaTUCS Uil TPAHHYHOTO 3HAYCHHS
eKCIUTyaTaIiiHol MPHUIATHOCTI, 3
ypaxyBaHHAM YCIX KOMOiHAIiil MOCTIMHUX 1
TUMYaCOBUX HABaHTAXXE€Hb 1 BIUIMBIB, SK
BHU3HaueHO y BiAmoBinHiKA yactuni EN 1991.

IIpumitka 1. 3aBasku MPUITYHIEHHIO PO OJHOYACHE
BUHUKHCHHS  HAWHWKYOI  TEMIIEpPAaTypH, pPO3MIpy
TPILMHY, MiCIE3HAXO/KEHHs TPIIIMHM 1 BIaCTHBOCTEH
MaTepialy BHIIE OIMCaHa KOMOIHAIliSl BBaXKAETHCA
€KBIBAJICHTHIN BUMAIKOBIN KOMOiHarii.

Ipumitka 2. oed MOXe BKIIOYATH TeMIlEpaTypHi
Halnpy)XeHHs, 110 BHHUKAIOTb Yepe3 OOMEeXEHH
MepeMilIeHb.

Mpumitka 3.  OCKiNbKM  TOJOBHUM  BIUIUBOM
BBA)XKAEThCS PO3PaxyHKOBa Temieparypa Ied, TO
MaKCHUMallbHE PO3paxXyHKOBE HANPYXECHHS OEd HE
MMOBHHHE MEPEBUIIYBATH 75 % MEXi TEKYUIOCTi.

(5) PospaxynkoBa Temmneparypa Ted y
MOTEHLIMHOMY  MICIll  pyHHYBaHHS  Mae
BH3HAYaTHUCS 32 HACTYITHUM BHPA30M:

material of the member considered and might also
lead to stress from restraint of movement.

>.Gk are the permanent actions, and

w1Qk1 is the frequent value of the variable load
and

w 2iQKi are the quasi-permanent values of

the accompanying variable loads, that govern the
level of stresses on the material.

(i)  The combinations factor w1 and w2 should
be in accordance with EN 1990.

(iii)  The maximum applied stress oed should
be the nominal stress at the location of the
potential fracture initiation. oed 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: oes may include stresses from restraint of
movement from temperature change.

NOTE 3: As the leading action is the reference temperature
Tes the maximum applied stress oed generally will not
exceed 75% of the yield strength.

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

Teg =T +AT, + AT + AT, + AT, + AT, (2.2)

ne Tmd — HaWHWKYA TeMIeparypa MOBITPs 3a
Bkazanui nepio, auB. EN 1991-1-5;

AT, — mompaBka Ha BTPaTH npu

BUIIPOMIHIOBaHHI (pajialliiHi BTpaTH), IUB.
EN 1991-1-5;

ATos— mompaBka Ha HampYXEHHS 1 MEXy
TEKy4OCTI MaTepialy, HasBHICTh TPIIIMH, a

12

where Tma 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

ATo is the adjustment for stress and vyield
strength of material, crack imperfection and



Takok (opMy 1 po3Mipu €JIEeMEHTY, JHB.
2.4(3);

ATr— Oe3neyHuidl OMYyCK, SAKIIO HEOOX1THO
BiI0Opa3uTH Ppi3HI piBHI HAMIWHOCTI IS

pi3HHUX c(ep 3acTOCyBaHHS,

AT, — mompaBka Ha IIBUJKICTH JedopMaltii,

BIIMIHHY  BiJI  MOYAaTKOBOi  IIBHUJKOCTI
nedopmartii €o (1uB. popmyiy 2.3);
AT gcf — MOTIPaBKa Ha CTYITiHb

xoJomHoro GopMyBaHHS &cf (nuB. hopmyry
2.4).

Hpumirka 1. 1106 3actocyBatt Ted A0 iHIINX BAMOT
HAAIWHHOCTI, y HAIllOHAJIBHOMY JOJaTKy MOXe OyTH
npuBenena mompaBka ATr. Ilpm  3actocyBaHHS
TaOIMIHUX 3HA4YEHb BIITOBITHO bi (o) 2.3

pexomenayeThest npuiiMata ATr=0°C

Hpumirka 2. [Ipu migrotoBni TabIMYHUX 3HAYCHH B
2.3 3acTrocoByBajacs KamiOpyBalbHa KpHBa I 3MIiHH
temriepatypu ATo, sKa OXOIUIFOE PO3PaxyHKOBI
3Ha4YeHHs QYHKUIT iHTeHCHBHOCTI HanpyxeHHs ( K ) Bix
PO3paxyHKOBOTO HANpPYKCHHS OE&d 1 3aJIUIIKOBOTO
HaTPY>KCHHsI Ta BKJIOYae B cebe 3amexnicts Wallin,-
Sanz mix dyHKii€eo iHTeHcHBHOCTI HanpyxeHHs (K ) i
TEMIIEPATYPOIO T. 3HaueHHA ATo=0C
BHUKOPUCTOBYETHCS,, KOJM 3aCTOCOBYIOTHCS TaOIHWIHI
3HAYEHHs BIANOBIAHO 10 2.3.

Hpumirka 3. B HamioHanbHOMY IOIAaTKy MOXeE OyTH
BKa3aHUHl MaKCUMaJbHUII Jialla30H 3Ha4eHb MIXK Ted 1
TEMIIEpaTypor0 BUIPOOYBaHb, & TaKOX Jiala3oH OEd,
SKUM MOXYTh OyTH OOMEXeHi 3Hau4eHHs JIOMyCTHMOI
TOBINMHY B Tabmwui 2.1.

Hpumirka 4. HamionaneHU 101aTOK MOXKe 0OMEXHUTH
3acTOCYyBaHHS TaOmWIi 2.1 BUKOPUCTAHHAM CTalleil 10
kiacy S460.

(6)  PospaxyHkoBe  HANpYXEHHS  OFEd
NOBUHHE BH3HAYATHCSA, 3 BUKOPHCTaHHSIM
OPY)KHOTO  PO3paxyHKy, IO  BPaxOBYe
BTOpPUHHI e(eKTH Bia aedopmariil.

2.3  MakcuMaJibHO IONYCTUMIi 3HAYEHHS
TOBIIUMHH MPOKATY

2.3.1 3azanvui nonoscennsn

Q) Yy TaOIAI 2.1 MpHUBeICHI
MaKCHMaJIbHO JIOMyCTUMI 3HAYCHHS TOBIIHMHU
eJIEMEHTY, BIJIOBI/IHI 10 KJIacy cTalli, yAapHOi
B's3kocti B ommHungx Ky — BenrnuunHy,

JACTY-H b EN 1993-1-10:201X

member shape and dimensions, see 2.4(3)

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

AT, s the adjustment for a strain rate other than

&

the reference strain rate go (See equation 2.3)

AT gcf s the adjustment for the degree of
cold forming &ct (see equation 2.4)

NOTE 1: The safety element ATr to adjust Tes to other
reliability requirements may be givENin the National
Annex. ATr=0"Cis 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 oes and residual stresses and
includes the Wallin-Sanz-correlation betweEN the stress
intensity function [ K] and the temperature T . A value of

ATo=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 Tes and the test temperature and also the
range of oed , 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 oes should be
determined using an elastic analysis taking into
account secondary effects from deformations

2.3 Maximum permitted thickness values

2.3.1 General

(@8] Table 2.1 gives the maximum permissible
element thickness appropriate to a steel grade, its
toughness quality in terms of Kv —value, the
reference stress level [oed] and the reference

13
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pIBHA PpO3pPaxyHKOBOTO HANpPYKEHHI O&d 1
PO3PaxyHKOBOI TeMIepaTypu Ted .

(2)  Tabnuuni 3HAYEHHS IPYHTYIOTHCS Ha
HACTYITHHUX MPHUITYIIEHHSX:

— [l 3HadYeHHS BIAIOBIIAIOTH
gamiimocti EN 1990 s
BJIACTHBOCTEH MaTepiany;

— BHKOPHCTOBYBaJacs IMOYATKOBA IIBUIKICTh

nedopmariii g0=4x10"/c. Bona OXOILTIOE

BHUMOTI'aM
3arajJJbHHUX

edexTd Big JUHAMIYHUX  BIUIUBIB IS
OUTHIIIOCTI  KOPOTKOYACHUX 1  IMOCTIMHHX
pPO3paxyHKOBHX  cHUTyamid. [ iHmmx

mBUaKocTerd nedopmartii € (Hampukmam s
yIapHUX HABAaHTAXKEHb) TAOMWYHI 3HAYCHHS
MOXKYTh 3aCTOCOBYBATHUCS 31 3MEHIICHHSIM | Ed
IUIIXoM BigHIMaHHA AT ¢, K€ BHU3HAYAETHCS
3a GopMyIIOI0

) 550

AT, :—Mx[miT[C’CJ

— mependavaeTbess HE XOJIOIHO-(HOPMOBAHUMI
Mmatepian g« =0% . [l{o6 ypaxyBatu xoyioaHe
dbopMyBaHHS CTalmi HE CXHUJIBHOI JIO CTapiHHS,
BUKOPUCTOBYIOTb TaOIUYHI 3HAYCHHS,
perymordn Ted TUIIXOM BigHiMaHHS AT gef |

Ac

—  BEJIMYMHU  yJapHOi  B'SI3KOCTI  IIpH
BUNPOOYBaHHAX Ha JAWHAMIYHUN BUTHMH B
OMVHMIAX 270 3aCHOBAaHI Ha HACTYITHUX
crangaprax Ha mnpoxykumito:  EN 10025,
EN 10155, EN 10210-1, EN 10219-1. [ns
IHIINX BEJMYMH 3aCTOCOBYETHCS HACTYITHA
KOPesIis:

T

Too; =T +0[ °C]

— JUId €JIEMEHTIB, CXWJIbHUX J0 BTOMH, YCl
Kareropii ~ gerameit s HOMIHAJIbHUX
HaBaHTaxeHb npuBenaeHi B EN 1993-1-9.

Hpumirka. g MoIenoBaHHS BTOMHU /IO €JIEMEHTY 3
MIPUITYCTUMHUM TIEPBUHHUM Je(hEeKTOM TMPUKIATAETHCS
BTOMHE HaBaHTaKEHHS. [[pUITyCKAETHCS YIITKOKEHHS Y
po3mipi omHi€l dYeTBepPTOi YACTHHH BiJl TOBHOTO
BTOMHOTO  YIIKO/KEHHS, O00YMCIIEHOTO  3TiJHO

14

AT, =-3xg,[°C]

temperature [ Teq ].

(2)  The tabulated values are based on the
following assumptions:

— the values satisfy the reliability requirements of
EN 1990 for the general quality of material

— a reference strain rate so=4x10"/sec has
beEN used. This covers the dynamic action effects
for most transient and persistent design situations.
For other strain rates ¢ (e.g. for impact loads) the
tabulated values may be used by reducing Tes by
deducting AT :QgivEN by

(2.3)

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

(2.4)

— the nominal notch toughness values in terms of
T275 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

=T,;+10[ °C|

40 27j

(2.5)

— for members subject to fatigue all detail
categories 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”



EN 1993-1-9. Taxuii migxig [03BOIAE€  OLIHUTH
MiHIMaIbHY KUIBKICTh «0€3MeYHUX MepiofiB» MiX
nepeBipkaMM B TpoLeCi  eKcIulyaramii,  KOJH
00yMOBJIIOIOTECSI TIEPEBIPKK Ul YIIKOJKEHb, IO
nmomyckaroTbes, 3rigHo 3 EN 1993-1-9. Kinbekicts
MepeBipok N, HEOOXiMHWX B TIpOIEeci eKCIuTyaTaril
NOB'Si3aHa 3 YAaCTKOBMMH KoedimieHTamu yr il ywmi
BUKOPHCTaHUMH B PO3paxyHKy Ha BTOMY BiJITIOBIJTHO J10
EN 1993-1-9, Bupazom

n=

me M=5— g crmopyn 3 TPUBAIAM TEPMiHOM
EKCIUTyaTallil, TAKUX SK, HAMPHUKJIA, MOCTH.

«be3meunnii mepiox» MK TepeBipKkaMH B

mpoIeci  eKCIUTyaTalii MOXe OXOIUTFOBATH
yBECh TEPMiH HOPMATHBHOI eKCIUTyaTamii
CIIOPY/I.

2.3.2 Busnauenns MAKCUMATIBHO

Oonycmumux 3HAYE€Hb MOGUIUHU e/leMEeHmYy

1) VY tabnuui 2.1 HaBeneHi MakCHUMAaJIbHO
JOIYCTHMI 3HAYCHHS TOBIIMHH CJICMCHTY JJIs
TPHOX PIBHIB HANpYyKEHHS, BUpPaXKEHI yepes
MEXY TeKy4OCTi :

(YFfYMf )m

JACTY-H b EN 1993-1-10:201X

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 y= and ymr applied in fatigue design

according to EN 1993-1-9 by the expression

4 -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.

2.3.2 Determination of maximum permissible
values of element thickness

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

a)o, =0,75f, (1) H /. |
b)o, = 0,501, (t)[ H /aun’ ] (2.6)
c)og =0,25f, (t)I:H/MMZ:I

ne fy(t) moxe Bu3HavyaTucs 3a GOpPMYIIO0

where fy(t) may be determined either from

£ (t)= 1,000, 25%[}1/%2]
0

ne t— rtoBmmua nucra, mMMm; to=IMMm, abo
JOpIBHIOE BeNHYMHI ReH, BCTaHOBJICHOI
BIIMOBIAHUMH  CTaHJApTaMH Ha  CTalb.
TabnuuHi 3HAYEeHHS HaBeOeHI IS CEMH
po3paxyHkoBux Temmeparyp: +10, 0, - 10, -
20, - 30, - 401 50°C.

where t is the thickness of the plate in mm
to=1mm or takENas Ren - values from the
relevant 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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Tabmuusa 2.1 — MaxkcuManbHO AOMYCTUMI 3HAYEHHS TOBIIMHU €NIEMEHTY t, MM

Table 2.1 — Maximum permissible values of element thickness t,mm
P%i‘;;ifa PospaxynkoBa Temneparypa Ted [ C]
Knae | Micaae | Charpy energy Reference temperature Tea| “C |
cram | cram CVN
20| 0 [-10|-20|-30|-40|-50| 10 | O |-10 |-20|-30 | -40|-50| 10 | O |-10|-20 | -30 | -40 | -50
Steel | Sub-
grade | grade
at
T [C:| J min oed =0,75- fy(t) oed =0,50- fy(t) o =0,25- fy(t)

S235 | JR 20 27 | 60 [ 50 | 40 | 35 [30[25]20| 90 | 75 | 65 | 55 | 45 | 40 | 35| 135115100 85 | 75 | 65 | 60
30 0 27 |90 [ 75 | 60 | 50 |40 [35]30[125[105| 90 | 75 | 65 | 55 | 45| 175 | 155|135 115|100 85 | 75
2 20 | 27 [125]105| 90 | 75 |60 |50 40| 170 [ 145|125 105 90 | 75 |65 [ 200 | 200 | 175 | 155 | 135 | 115 | 100
$275 | R 20 27 |55 |45 |35 |30 [25[20]15[ 80 | 70 | 55 | 50 | 40 | 35 [30|125[110(| 95 [ 80 | 70 | 60 | 55
J0 0 27 | 75 | 65 | 55 | 45 | 35|30 25|115| 95 | 80 | 70 | 55 | 50 | 40 | 165 | 145|125 110] 95 | 80 | 70
2 20 | 27 [110] 95 | 75 | 65 |55|45]35[155 (130|115 95 | 80 | 70 |55 [ 200 | 190 | 165 [ 145] 125|110 95
M,N 20 | 40 [135]110| 95 | 75 |65 | 55|45 (180 | 155|130 | 115 95 | 80 | 70 [ 200 [ 200 | 190 | 165 | 145 | 125 | 110
MLNL| -50 | 27 [185|160]135[110] 95 7565200200180 155|130 11595 [ 230200200 200|190 | 165 | 145
S355 | JR 20 27 |40 [ 35 |25 |20 [15[15]10] 65 | 55 | 45 | 40 [ 30 | 25 [25|110| 95 [ 80 | 70 | 60 | 55 | 45
30 0 27 |60 [ 50 |40 |35 [25[20]15] 95 [ 80 | 65 | 55 | 45 | 40 |30 [150 130|110 95 | 80 | 70 | 60
2 20 | 27 [ 90 | 75 [ 60 | 50 [40[35]25[135[110| 95 | 80 | 65 | 55 | 45| 200 175 | 150 | 130|110 | 95 | 80
K2MN| 20 | 40 [110] 90 [ 75 | 60 [ 50| 40| 35| 155|135[110| 95 | 80 | 65 |55 | 200|200 | 175|150 | 130 | 110| 95
MLNL| -50 | 27 [155[130]110] 90 [ 75|60 |50 |200180]155] 135|110 95 |80 |210|200]200]200] 175|150 | 130
S420 | MN 20 | 40 | 95 [ 80 | 65 | 55 |45[35]30 (140120100 85 | 70 | 60 | 50 [ 200 | 185 | 160 | 140|120 | 100 | 85
MLNL| -50 | 27 [135|115] 95 | 80 [ 655545190 165|140 120|100 85 | 702002002001 185160 | 140 120
S460 | Q 20 | 30 [ 70 |60 |50 | 40 [30[25]|20(110] 95 | 75 | 65 | 55 | 45 [35|175 | 155|130 |115] 95 | 80 | 70
MN 20 | 40 [ 90 | 70 [ 60 | 50 [40[30] 25130110 95 | 75 | 65 | 55 | 45| 200 | 175 | 155 | 130 | 115 | 95 | 80
QL 40 | 30 [105] 90 | 70 | 60 |50 [ 40|30 [ 155 (130|110 95 | 75 | 65 |55 200 | 200|175 155] 130 115 | 95
MLNL| -50 | 27 [125[105]| 90 | 70 [ 60|50 |40 180 155]130]110] 95 | 75 | 65200200200 175|155 | 130|115
QL1 60 | 30 |150|125[105| 90 | 70| 60|50 | 200 [ 180 | 155 [ 130 | 110 | 95 | 75 [ 215 [ 200 | 200 | 200 | 175 | 155 | 130
S690 | Q 0 40 [ 40| 30|25 |20 [15]10|10| 65 | 55 | 45 | 35 | 30 | 20 [20[120]100| 85 | 75 | 60 | 50 | 45
Q 20 | 30 |50 |40 |30 |25 |20[15]|10] 80 | 65 | 55 | 45 | 35 | 30 |20 [ 140|120 100 85 | 75 | 60 | 50
QL 20 | 40 |60 | 50 | 40 | 30 [25]20] 15[ 95 | 80 | 65 | 55 | 45 | 35 |30 [ 165 | 140 | 120 | 100| 85 | 75 | 60
QL 40 | 30 | 75 [ 60 | 50 | 40 [30[25]20[115] 95 | 80 | 65 | 55 | 45 [ 35| 190 | 165140 120] 100 85 | 75
QL1 40 | 40 [ 90 [ 75 | 60 | 50 [40[30]25[135[115| 95 | 80 | 65 | 55 | 45| 200 | 190 | 165 [ 140|120 100 | 85
QL1 60 | 30 |[110] 90 | 75 | 60 |50 | 4030|160 135 |115| 95 | 80 | 65 | 55 | 200 | 200 | 190 | 165 | 140 | 120 | 100
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MNpumitka 1. Ilpu poGori 3 Tabmumero 2.1,
II03BOJIAETHCS BHUKOPHUCTOBYBaTH THIAHY
IHTEPIOJISIIIFO. N OLIBIIOCT BUIIAJIKIB

BMKOPHUCTOBYIOTBCS TMPOMiXKHI 3Ha9eHHA Opy Mik
og =0,75f,(t) Ta o, =0,50f (). og =0,25f (1)

JaeTbcss B UULIX iHTepnomsuii. Excrpamorsimis 3a
MeXaMH TPaHUYHHUX 3HAY€Hb HEMOJKIINBA.

Mpumirka 2. /Insg Bupo6iB, BUKOHaHUX 31 cTaiei S690,
HEOoOXiTHO MpUHMAaTH TeMIIepaTypy BUIPOOyBaHb Tav .

Hpumirka 3. B Tabmuni 2.1 HaBeneHi rapaHTOBaHi
3HAUEHHs, OTPUMaHi NMpHU BUIPOOYBAaHHAX Ha yAapHUH
Burud 3paskiB mo [apmi (CVN), BuroroeineHux y
HarnpsiMi IPOKaTy BUPOOy.

2.4 Oninka TPilMHOCTIHKOCTI 3
BUKOPHUCTAHHSAM MEXaHIKU PyHHYBAHHA

(1) Hdna pospaxyHKy 3 BHKOPHUCTAHHSIM
MEXaHIKU pyHHYBaHHS BUMOTH hi (0]
TPIITUHOCTIMKOCTI Ta PO3paxyHKOBa
TPIIIMHOCTIMKICTh MaTepialiB MOXYTb OyTH
Bupaxeni uepe3 Benmmunaun CTOD, BenuuuHu
J -imrerpamy, Kic Bemmumam abo Kv -
BEJIMYMHHU, a TIOPIBHSIHHS Ma€ OyTH BHKOHAHE
3 BUKOPHUCTAHHSM BIJMIOBIJIHUX METOJIB
MEXaHIKU pyHHYBaHHS.

2 JU1 po3paxyHKOBOI TEMIIEpaTypu Mae
JOTPUMYBATHUCS HACTYITHA YMOBA :

ne Tra— TeMmmepaTypa, MHpH sKiH MOXHa
po3paxoByBaTM Ha  O€3MEYHUN  PIBEHb
TPIIMHOCTIMKOCTI 32 pO3PaXxyHKOBHX YMOB.

(3) Mae Oyru 3MOIEIBLOBAHUI MEXaHi3M
MOTEHLIMHOTO PYHHYBaHHS 3 BUKOPHUCTAHHSAM
BIJIMOBITHOTO Ae(EKTy, 10 3MEHIIYE IUIONLY
mepepizy HETTO MmaTepially, TaKuM YHWHOM
poOisiun  Horo OUTBIN  CIPUSTIUBHM IO
pyHHYBaHHSl BIIPUBOM 3pa3ka 3 BHUpPI3OM.
Hedekr  Mae  BiINOBIIATH  HACTYIHHUM
BAMOTaM:

— Miclle po3TanryBaHHA 1 (opma THOBHHHI
BiMMoOBiAaTH mpodinro Haapizy. Tabmuii
knacudikamii Bromu B EN 1993-1-9 moxyTh
BUKOPUCTOBYBATHCS  JUIsl  KEpIBHUIITBA 3
BIJIMOBITHUX TIOJIOKEHHB TPIIIUHH;
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NOTE 1: Linear interpolation can be used in applying Table
21.  Most applications  require = O, values

betweEN &, =0,75f(t) and Ogq = 0,501, (t) -
oes =0,251 (1) 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 Tav should be given.

NOTE 3: Table 2.1 has beEN derived for the guaranteed
Charpy energy values CVN in the direction of the rolling of
the product.

2.4 Evaluation using fracture mechanics

@ For numerical evaluation using fracture
mechanics the toughness requirement and the
design toughness property of the materials may be
expressed in terms of CTOD values, J -integral
values, Kic values, or Kv - values and comparison
should be made using suitable fracture mechanics
methods.

(2)  The following condition for the reference
temperature should be met:

Teg <Trg 2.7

where Tra 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;

17
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— JIJIs1 €JIEMEHTIB, 110 HE MPAIIOI0Th Ha BTOMY,
NPURMAETHCS MAaKCUMAIBHUN po3Mip aedeKTy
BIAIIOBIZHO OO BHUMOI  IHCHEKIHM, IO
npoBojsaTeest o EN 1090. IlepenbauyBanmuii
nedekT Mae OyTH pO3TAIllOBaHWN B MicCIIl
KOHIICHTpALlii HAPYKEHb;

— JUI €JIEMEHTIB, IO TPAIIOIOTh Ha BTOMY,
po3mip  nmedeKkTy TIOBHHEH  BiJIIOBigaTH
PO3MIipy MOYATKOBOTO Je(PEKTY, BUKIHKAHOTO
BTOMOIO. P0o3Mip modaTkoBOi TpilIMHU Mae
Oytu BuUOpaHHil Tak, m00 BIH TPEICTABIISB
MiHIMaJIbHY BEJIIMYHMHY, SKY MOXXHA BHUSBUTH
METOJaMU KOHTPOJIIO, IO BUKOPUCTOBYIOTHCS
BigmoBigHo 1o EN1090. Pict BTOMHOI
TpiliMHU  Mae OyTH  BpaxoBaHHHA  3a
JOTIOMOTOI0  BI/ITIOBIAHOT MO/ETI MEXaHIKH
pYHHYBaHHS 13 3aCTOCYBaHHSIM HaBaHTaKCHb,
0 JiIOTh HAa CHOPYAY IiJ Yac Oe3MeYHOro
MPOEKTHOTO  TEepPMiHy  eKcIuryatamii  abo
IHCTIEKIIITHOTO 1IHTEpBAaJy (BiAMOBIIHO).

(4) Sxmo Ha JjgeTanb KOHCTPYKIIT HE
nommproerbest  EN 1993-1-9, abGo  saxmio
3aCTOCOBYIOTHCS ORI BHUMOTJIUBI METOH,
SKI JO3BOJISIIOTH OTpPUMATH OUIBII  TOYHI
pe3yNbTaTH, HiK HaBeleHi y Tabmumi 2.1, To
MAaroTh OyTu BUKOHAHI creniainbHi
BHITPOOYBAHHS 3 BUKOPHUCTAHHSIM
eKCIUTyaTallifHuX BUNPOOYBaHb Ha YHapHUU
BHUTHH HA BEJTMKOMACIITAOHHX 3pa3Kax.

Ipumirka. O6pobka pe3ynbTariB BUIPOOYBaHb MOXKE
OyTM TpoBeleHa 3 BUKOPUCTAHHSAM  METOIHKH,
HaBezeHol B gogatky D, EN 1990.

3 BUBIP MATEPIAJIY 3A
BJIACTUBOCTAMMU N HAITPAMI
TOBILIIUHMU ITPOKATY

3.1 3arajbHi H0JI0KEeHH

(1) Kuacu sIKOCTi €leMEHTIB KOHCTPYKIIiH
1 TOBILIMHU MPOKATy NPUHMAIOThCA 10 TaOIUII
3.1 3amexHO BiJ HACHIJIKIB PO3IIAPOBYBAHHS
JIUCTIB.
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— 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 minimum value
detectable by the inspection methods used in
accordance with EN 1090. The crack growth from
fatigue should be calculated with an appropriate
fracture mechanics 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
specific 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 results may be
undertakEN using the methodology givEN in Annex D of
EN 1990.

3 SELECTION OF MATERIALS FOR
THROUGH-THICKNESS PROPERTIES

3.1 General

(@8] The choice of quality class should be
selected from Table 3.1 depending on the
consequences of lamellar tearing.
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Tabdauuss 3.1 — Bubip kiacy sxocti
Table 3.1 — Choice of quality class

Kiac
Class

O06nacTp 3aCTOCYBaHHS
Application of guidance

applications

1 Vci cranesi BupoOH 1 BCi TOBIIMHM, ITepepaxoBaHi B €BpONEHCHKIX
CTaHAapTax IJIs BCiX o0iacTeil 3acTocyBaHHS

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

certain listed applications

2 Jesiki ctaneBi BUpoOH i TOBIIMHY, NIEpepaxoBaHi y €BporeichbKux
cTaHmapTax i/abo mepepaxoBaHi 00JIacTi 3aCTOCYBaHHS

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

[pumirka. BignoBiganii Kitac Moxe OyTH TPUHHATHIA
Y HaIlllOHAJIbHOMY HO/ATKy. PekoMeH10BaHO mpuiMaTi
kiac 1.

(2) 3anexHO BiJ] SIKOCTI KJIaC BUOUPAETHCS
3 Tabiumi 3.1, ado:

— MarTh OYTHM BH3HAY€HI BJIACTUBOCTI Yy
HampsMi TOBIIMHU TpPOKaTy Ui CTaimi 3a
EN 10164, a6o

— Mae OyTH BHUKOHaHUW MNpUAMaANbHUN
KOHTpPOJIb BHUPOOIB 1 KOHCTPYKLIH Ha
PO3IIApOBYBAaHHS CTAJEBHX JIUCTIB.

(3) 3 merorw 3amobiranHs po3lIApyBaHHS
CTaJll, HEOOX1ITHO MPHUIHATH OO yBaru AesKi
aCTIeKTH:

— KPUTUYHICTh MiCIisl pO3TallyBaHHs BiIHOCHO
PO3TATYIOYOIr0 HAIPYXEHHS 1 Mipu Horo Jii;

— naedopmariisi B e1eMeHT1 3BapHOTO 3'€THAHHS
y HanpsMi TOBIIMHM npokaTy. L{s nedopmarris
BUHUKAE BIJl YCAJKU PO3IUIABICHOTO MeETally
3BapHOTO  3'€IHAHHS B  Mporeci  Horo
OXOJIO/DKEeHHS. BoHa 3HauHO 3pocrae mpu
oOMexeHH1 cBoOoau naedopmaiiil 1HIIKUMU
eJIEeMEHTaMHU KOHCTPYKIIIT;

—  BUJA  3BapHUX  3'€HaHb,  30KpemMa
xpectonofioHi, T-moaiOHI 1 KyTOBI 3'€IHAHHA.
Hanpuknan, sk moka3aHo Ha pucyHKYy 3.1,
TOPU3OHTAIBHUN JINCT B TIEBHIA 30HI MOXeE
MaTH HEe3aJ0BIIbHY IUIACTUYHICTh y HANpsAMI
TOBIIMHK. PO3IIapoBYyBaHHS CIHOCTEPIraeThCs
SKILO HaNpyXeHHA B Lii 30HI JIIIOTh Ha YCIO
TOBIIMHY Marepiany, 10 BiAOyBaeTbcs, KOJIH

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
material should be specified from EN 10164, or

— 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
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3BapHI IBHM TPHOJWU3HO TMapajiesibHl 0
MOBEpPXHI Marepiany, a aedopmaiis yCaaku
Ii€ TEepIeHAUKYISPHO HANpsSMy JHUCTOBOTO
npokaty. YuM Oijbllle HAIUIaBJICHOTO MeETaly
3BApPHOrO IIBa, TUM OUIbINE YYTIHUBICTH IO
pO3IIapOBYBaHHS;

— XIMIYHI BJIACTMBOCTI Martepiajay B HaIpsMi,
MEPICHIUKYISIPHOMY PO3TATYIOUOMY
HaTpy>KEeHHIO. 30KpeMa, BUCOKa KOHIIEHTpAIlist
CIPKM MOXKE CIPHUSITH PO3MIApPOBYBAHHIO,
HaBITh NPU 3HAYCHHSX, 110 HE TEPEBUILYIOTH
BHUMOT CTaHJAPTIB.

Pucynok
Figure

(4)  YyrnwusicTh marepiany 10
pO3IIAPOBYBAHHS  IMOBHHHA  BU3HAYATHCS
BUMIpOM MJIaCTHYHOCTI Ha 3pa3Kax,
BUTOTOBJICHUX y HAMpPsIMi TOBIIMHU IMPOKATY
3a EN 10164, mo BupaxaeTbcs B OJMHHIISX

KJIACiB SKOCTI Z.

Hpumirka 1. PosmapoByBaHHA — II¢ BUKIHKAHUH
3BapIOBaHHsIM JedeKkT B Marepiaii, MmO 3a3BHYAil
BUSBISETBCS TIPH  yIBTPA3BYKOBiH  JedeKTOCKOMil.
OCHOBHHUI PU3UK PO3LIAPOBYBAHHS CIIOCTEPIra€ThCs y
xpecTonofiOHux, T — MOAiOHUX i KYTOBHX 3'€THAHHSIX,
a TAaKOX Y 3BaPHUX IIBAX 3 TIOBHUM IIPOIUIABIICHHSIM.

IMpumirka 2. KepiBHUUTBO i3 cnocoOy 3amoliraHHs

pO3IIApOBYBAHHIO TpPH 3BapiOBaHHI HaBEJCHE B
EN 1011-2.
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the induced shrinkage strain is perpendicular to the
direction of rolling of the material. The heavier the
weld, the greater is the susceptibility

— 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.

B

——
———

—
e
— et

B

3.1 — PosmapyBaHHS JTHCTIB
3.1 — Lamellar tearing

(4)  The susceptibility of the material should be
determined 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 penetration welds.

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

(1)  PosmapoByBaHHSM MOKHA HEXTYBAaTH, Q) Lamellar tearing may be neglected if the
SIKIIO JOTPMMaHa HACTyITHA YMOBA: following condition is satisfied:

<1, (31)

ne Zed — HEOOXiJHE PO3paxyHKOBE 3HAYCHHS where Zes is the required design Z- value
Z , Bu3HaueHe OOMEKEHHIMH YCaaKd METaly resulting from the magnitude of strains from
Ii/1 HAIJIABJICHUM BaJIMKOM 3BapHOTO 1B, restrained metal shrinkage under the weld beads.

Zrd— HOPMOBaHE PO3PAXYHKOBE 3HAUCHHSI Zra IS the available design Z - value for the
Z nas matepiany BignmosimHo g0 EN 10164, material according to EN 10164, i.e. 215,725 or
T0o0TO 215,725 abo Z35. 735.

(2)  HeoOximHe po3paxyHKOBE 3HAYCHHS (2)  The required design value Ze« may be

Zed BU3HAYAETHCS 32 (POPMYIIOH0: determined using:

Zoy=2,+2,+Z.+Z,+Z, (3.2)
B skiit Za,Zb,Zc,Zd i Ze upuiiMaroTh 3a in which Za,Zv,Zc,Z¢ and Ze. are as givEN in

Tabimuero 3.2. Table 3.2.

Taoauna 3.2 — EdexTuBHA BHCOTa 3BApHOTO IIBA eff IS yCaIKHu
Table 3.2 — Criteria affecting the target value of aer

a) | Bucora EdextrBHa BuCOTa MIBa & (IUB. pUCYHOK 3.2), IO IOPiBHIOE TOBIUHI 11Ba
3BApHOTO 8 KyTOBHUX IIIBiB 7i
IIBa, IO
CIIPHYHUHSIE Effective weld depth a.r (see Figure 3.2) = throatthickn. a of fillet welds
PO3TATYBaHHS
BIJI ycaJaku et <7mm a=5mm Za=0
MeTaty
7 < a <10mm a=7mm Za=3
Weld depth
relevant for 10 < as <20mm a=14mm Za=6
straining
from metal 20 < as <30mm a=21mm Za=9
shrinkage
30 < a# <40mm a=28 mm Za=12
40 < aer <50mm a=35mm Za=15
50 < @ a >35mm Za=15
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[IpomoBykenHs Tadwii 3.2

b) T Zo=-25
. . [
KyTOBI 0.5s Zo=-10
3’ €qHAaHHS
corner joints
OJTHOIIAPOBI KyTOBI iBK Za =0 260
KyTOBi IIBU Za > 1 3 HamiaBaeHUM
METOJIOM HHU3bKOI MIITHOCTI
®dopma Ta Zh— 5
PpO3MilIeHHs . . rﬁ&m‘ ’_&J;Lm‘ rﬁﬂmaj -
3BApHUX MIBiB s_mgle run flllt_et welds Za = Oor s
T-— HOHi6HI/IX fl“et We|dS Wlth Za> 1 Wlth
MEPEXPECHO buttering with low strength weld
MOiOHUX Ta material
KyTOBHX OararorrapoBi KyToBi
3’ € THAHHIX
] - \—LLI I_LLI =0
. . I
Shape and multi run fillet welds >
position of
We|d_S inT-and | weu 3 Ipy BiANMOBiHIH MOCITIOBHOCTI 3BAPIOBAHHS, 11100 3MEHILIUTH IO YCAIKU
cruciform- and | gactkoBuM Ta
corner- . NOBHHUM with appropriate welding sequence to reduce shrinkage effects
connections TPOILTABIICHHSM Zb=3
IEJd
partial and full ,—L ,M /_ﬂ_‘ hﬂ—‘
penetration ,; EEREL
welds
IIBH 3
YaCTKOBUM Ta
IIOBHUM
MIPOILJIABICHHSAM Zb=5
Is
partial and full
penetration
welds
K’yTOBl ﬁ/ g—‘ Zb _ 8
3 €HaHHsA
corner joints
¢) | Bums s<10mm Ze=2"
TOBIIUHHU -
matepiany s 10 < s<20mm Zc=4
Ha 20 < s<30mm Zc=6"
CTPUMYBaHHSA -
UMYy 30 < s <40mm Z:-8
yCallKu
40 < s<50mm Zc=10"
Effect of "
material 50 < s<60mm Zc=12
thickness s 60 < s<70mm Zc=15"
on restraint to
shrinkage 70< s Zc=15"
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[IpomoBkenHs Tabwii 3.2
d) | Binnanene Huzbke Binbna ycaaka moxnuBa (Hanpukiaaa T— moaioHi
CTPUMYBAHHS | CTPUMYBAHHS | 3’€IHAHHS) Z4=0
yCaIKH Low restraint: | Free shrinkage possible (e.g. T-joints)
IHITAMUA Cepemne BinbHa ycangka oOmexeHa (Hampukiaz miagparmMu B
YacTUHAMU CTPUMYBaHHS | KOPOOYaTUX PO3pizax) Zd=3
KOHCTPYKITiT Medium Free shrinkage restricted (e.g. diaphragms in box girders)
micis restraint:
3BaprOBaHHS Bucoke BinbHa ycaaka HeMOXKITHBa (HAITPHUKIIA TIOB3IOBXKHI OaIKn
CTPUMYBAHHS: | B OPTOTPOIHUX IITUTAX)
Remote High Free shrinkage not possible (e.g. stringers in orthotropic
restraint of restraint: deck plates)
shrinkage Zd=5
after welding
by other
portions of the
structure
e) | Bruus bes HarpiBy
OTEPETHBOTO Ze=0
HArpiBy Without preheating
Influence of [lonepenniit HarpiB >100"C
preheating Ze=-8
Preheating >100°C
*Moxe Oytu 3MmeHmieHe Ha 50% A HampyKEHOro Martepiainy, y HampsMi TOBIIMHM MPOKATy CTHUCKAHHSIM uepes
NepeBakarovl CTaTUCTUYH1 HABaAHTAKCHHA
*May be reduced by 50% for material stressed, in the through-thickness direction, by compression due to predominantly
static loads.
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/ Aeff Aeff

Pucynok 3.2 - EdexTrBHa BUCOTa 3BaAPHOTO IIBA Seff
Figure 3.2 — Effective weld depth aer for shrinkage

3) Zrd - xiac, mo Biamosigae EN 10164, (3)  The appropriate Zra - class according to
BHU3HAYalOTh,  3aCTOCOBYIOYM  BIAIMOBIAHY EN 10164 may be obtained by applying a suitable
KIacHpikarrio. classification.

Mpumirka. Knacudikaniro aus. y EN 1993-1-1 Ta NOTE: For classification see EN 1993-1-1 and EN 1993-2
EN 1993-2 0 EN 1993-6. to EN 1993-6.
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Kox YKH/: 91.010.30

KirouoBi crmoBa:  3BaproBaHHs, yAapHUH  BHTHH,
XOJIOAHOJIAMKICTh, CTaJIeBl KOHCTPYKIIii, CTIMKICTB.

['enepanbauit nupektop TOB «YkpiHCTaIBKOH
iM. B.M. [llumaHOBCHKOTOY, I.T.H., IPO(.
3aBinyBau H/IBTP, (kepiBHHK po3pOOKH) K.T.H.
3aBimyBau rpynu CHT/]

3aBimyBau rpynu 1K

[TpoBigHuii iHXeHep

3aBimyBau rpynu HT/I

ITepeknanau

3aBimyBau nmabopatopii T/]

TPIIIMHOCTINKICTD,

Marepiajad, MIIHICTb,

O. llumaHoBCHKUH
A. I'pom

I'. Jlenna

O. Kopayn

5. JleBueHko

. JIumap

K. ITaBnoBa

A. Crpaiko

25



