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HAIIIOHAJIbHUHM BCTYII

Lle#t crangapt € ToToxkHuM nepekiagoM EN 1993-1-4:2006 Eurocode 3: Design of steel
structures — Part 1-4: General rules — Supplementary rules for stainless steels (€Bpoxox 3:
[IpoexTyBaHHs crajeBuX KOHCTpyKuUid. Yactuna 1-4: 3aranmpHi npaBuwia. JlogaTkoBi mpaBuiia
JUTISL HEPIKaB1I0vol cTaIi).

EN 1993-1-4:2006 migrorosieno Texuiunum komiterom CEN/TC 250, cexperapiaTom
sKoro kepye BSI.

Jlo HalioHATBHOTO CTAHJAPTY J0JIy4€HO aHTJIOMOBHHMI TEKCT.

Ha Tteputopii VYkpaiHm 5K HaIlilOHAIBPHUN CTaHAApT M€ JliBa KOJIOHKA TEKCTY
JCTY-H b EN 1993-1-4:201X Eurocode 3: Design of steel structures — Part 1-4: General rules —
Supplementary rules for stainless steels (€Bpokon 3: IlpoekTyBaHHS CTaJIeBUX KOHCTPYKIIi.
Yactuna 1-4: 3aranpHi npaBuia. J{onaTKkoBi mpaBuiia Al HEpXKaBiro4oi cTaii), sika BUKJIaIeHa
YKPaTHCHKOIO MOBOIO.

Bigmosimno mo JBH A.1.1-1-2009 «Cuctema craHmaptu3aiii Ta HOpPMYBaHHS B
OyniBHUITBI. OCHOBHI MOJOXEHHS» 1Ie¥ CTaHAAPT BIAHOCUTHCS 0 KomIuiekcy B.1.2 «Cuctema
HaIIHHOCTI Ta Oe3MeKH B OyiBHUIITBI.

Crangapt MICTUTh BUMOTH, K1 BIAMOBIIal0Th YUHHOMY 3aKOHOABCTBY.

HaykoBo-TexHiyHa opranizaiis, BiAmoOBifanbHa 3a [ed CcTaHZapT, — TOBapUCTBO 3
00OMEXEHOI BIJMOBIJAIBHICTIO «YKPaiHCHKUN 1HCTUTYT CTaJIeBUX KOHCTPYyKIii im. B.M.
[IlnMaHOBCHKOTOY.

Jlo ctanmapTy BHECEHO TaKi peAaKIiiiHi 3MiHU:

- CJIOBA «IIe¥ MDXXKHAPOTHHUHA CTAHIAPT» 3aMIHEHO Ha «IIeW CTaHIapT»;

- CTPYKTYpHi ejemMeHTH cTaHaapTy: «OOkmaguHky», «llepenmoBy», «Hamionansuuit
BCTyN», «Bu3HaueHHs moHATH» Ta «biOmiorpadiuni gaHi» oQopmIIeHO 3TiTHO 3
BHMOTAaMH HAI[lOHANFHOI CTaHAapTU3allii Y KpaiHu;

- 3 «llepeamoBu o EN 1993-1-4» y neil «HamioHaJIbHUM BCTYI» B3siTa Ta 4acTHHA, IO
6e3nocepeIHbO CTOCYEThCS 1ILOTO CTAHAAPTY;

Komii MC, HenpuiHATHX SK HallOHAJbHI CTaHAApTH, Ha $KI € TIOCHUJIaHHSI B
EN 1993-1-4:2006, moxxHa otpumMatH B ['070BHOMY (OHJI HOPMAaTUBHUX JOKYMEHTIB
HIT «YkpHIHL».
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Beryn
Ileit eBponeiicbkuii cranmapt EN 1993-1-4
(€Bpoxox  3: IIpoexkTyBaHHSI  CTaJeBUX
KOHCTpyKIid.  Yactuna  1-4:  3aranpHi
npaBuJa. JonaTkoBi npaBuia JUTSt
HEepKaBitouo1 cTau) I ITOTOBJICHUNA
Texuniuaum  komitetom  CEN/TC 250

«byniBenpH1 €BpOKOAM», CEKpeTapiaT SKOTO
nintpumyetrbess  BSI.  CEN/TC 250 €
BiJIOBiTaTbHUM 3a BCi byniBensH1I €BpOKOIH.

I[lbomy €BpomneiickkoMy cTaHAapTy Oyne
Ha/TaHUH craryc HAI[IOHAJIBHOTO 3
nyOmiKaIiero  1IGHTUYHOrOo  TeKCTy  abo
cxBaJieHHsIM He mi3Hime kBiTHA 2007 poky i
npu CKacyBaHHI KOH(ITIKTYIOUUX
HAI[IOHAJILHUX CTAaHAAPTIB HE Mi3HilIe Oepe3Hs
2010 poky.

Januii €BpOMEWCHKUI CTaHIApPT 3aMIiHIOE
ENV 1993-1-4.

VY BIAMOBIAHOCTI 3 BHYTPIIIHIMU TTOCTAHOBAMH
CEN/CENELEC mHarmioHanpHi opraHu 3i
CTaHJapTH3alili TakuxX KpaiH 3000B’s3aH1
3M1HCHUTH IMILIEMEHTALIFO IILOTO
€Bponeiicbkoro crannapty: Ascrpis, benbris,
Benuka bpuranis, ['peuis, Hanis, Ipmanmis,
Icnannis, Icmanis, Iramis, JlrokcemOypr,
Mansta, Higepnannu, Himeuunna, Hopseris,
[Topryranist, Pymynia, ®dianauais, Opanuis,
Yecwka PecniyOiika, [lIseiinapis, LBeris.

VI

Foreword

This European Standard EN 1993-1-4,
Eurocode 3: Design of steel structures:
Part 1-4 General Rules — Supplementary rules
for stainless steels, has been prepared by
Technical Committee CEN/TC250 «Structural
Eurocodes», the Secretariat of which is held
by BSI. CEN/TC250 is responsible for all
Structural Eurocodes.

This European Standard shall be given the
status of a National Standard, either by
publication of an identical text or by
endorsement, at the latest by April 2007 and
conflicting National Standards shall be
withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-1-4.

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

€BPOKO/I 3: MIPOEKTYBAHHSI CTAJIEBUX KOHCTPYKIIN
YACTHUHA 1-4: 3BATAJIBHI IPABUJIA. JOJATKOBI IPABUJIA IS
HEPKABIIOUOI CTAJII

EBPOKO/I 3: TIPOEKTUPOBAHUE CTAJIBHBIX KOHCTPYKIIAM
YACTbD 1-4: OBIIUE ITPABUIA. JOITIOJIHUTEJIBHBIE ITPABUIA U151
HEPXABEIOIIEHN CTAJIN

EUROCODE 3: DESIGN OF STEEL STRUCTURES
PART 1-4: GENERAL RULES - SUPPLEMENTARY RULES FOR STAINLESS
STEELS

OcHoBu nporpamu €Bpokony

Y 1975 poui Kowmicis €Bponeicbkoi
CnibHOTH BHpIIIWIA PO3MOYATH MPOTpamy
It y ramy3i OyIiBHMIITBA Ha MiACTaBi CTAaTTi
95 JHoroBopy. Metow mnporpamu Oyiio
YCYHEHHS ~ TEXHIYHHUX  MEpeuIko]  JAjs
TOPTIBJ1 Ta Y3TOJKEHHS TEXHIYHUX YMOB.

VY pamkax wiei nporpamu aiit Komicis B3sna
Ha cebe I1HILIaTUBY BCTAaHOBUTH CHUCTEMY
Y3TO/DKEHUX ~ TEXHIYHMX  TpaBWI IS
POEKTYBaHHS OyiiBeNlb 1 cropyxd, SKi Ha
nepuii cTaii MaJu CIIyI'yBaTH
QIbTEPHATHUBOIO YUHHUM  HAI[lOHAJIBHUM
NpaBUjIaM JepKaB-wIEHIB, a 3PEIITOI0 Mallid
3aMIHUTH iX.

VYoponosx msaTHanuaTH pokiB Kowmicis 3a
nonoMororo PoGoyoro Komitery, 10 CKIagy
SAKOTO BXOJIWIIN MIPEICTaBHUKH
JIep)KaB-wIeHIB, Bella PO3pOOKY IMpOorpaMu
€BpOKOIB, SKa TMpuU3BeNa 10 MyOsiKamii
KOMILIEKTY MIEPLIOTO HOKOJIIHHS
€Bporeiicbkux KoaiB y 80-X pokax.

VY 1989 poui Kowmicist ta nepxkasu-unenn EU
(Empometicekoi  CmimpHoTH) Ta  EFTA

YuuHui Bijg

Background of the Eurocode programme

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

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

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

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
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(EBpormeiickkoi Acoriamii BimsHoi Toprismi)
Ha OCHOBI yroIn/I1 mbk Komiciero ta CEN
(€BponeicbkuM KOMITETOM 31
CTaHIapTH3AaIli1) BUPIIIAIN nepeaThH
HiAroToBKy Ta myomikamito €Bpokonis CEN
3a JOMOMOIOK cepii MaHaaTiB, 10 B
pesynbrari  Hagamo O  €Bpokomam y
MalOyTHROMY  CTaTycy  €BpOIEHCHKOTrO
crangapty (EN). lle noB’s3ye €Bpokoau 3
nosiokeHHssMu  [lupektuB Pagm 1 Pimens
Kowmicii momo €Bponeicbkux CcTaHaapTiB
(tooto HupextuBu Pamu 89/106/EEC mono
OyniBenbHux BUpoOiB — CPD — ta Jlupexktun
Pamu 93/37/EEC, 92/50/EEC ta 89/440/EEC
BIZIHOCHO CYCIUIBHUX pOOIT Ta TOCIHyr i
€KBIBAJIEHTHUX JIAPEKTUB EFTA,
3aII0YaTKOBAHUX 3  METOK  JIOTIOMOTTH
3aCHYBAHHIO BHYTPILIHBOTO PUHKY).

CrtpykTypHa nporpama €BpOKOIIB BKIIOYAE
CTaHJapTH, IKi B OCHOBHOMY CKJIaJIal0ThCA 3
JEKITbKOX YaCTHH:

EN 1990 €Bpokoa: OcHOBH IpPOEKTyBaHHS
KOHCTPYKIIIH

EN 1991 €Bpoxkon 1: [lii Ha KOHCTpYKILi

EN 1992 €Bpokon 2: IlpoexkTyBaHHS
3aJ11300€TOHHUX KOHCTPYKIIN

EN 1993 €Bpokon 3: IlpoexkTyBaHHA
CTaJIeBUX KOHCTPYKIIH

EN 1994 €Bpokon 4: IlpoexkTyBaHHA
CTaJIe3aJ1i300€TOHHUX KOHCTPYKIIIH

EN 1995 €Bpokon 5: IlpoexkTyBaHHA
JIepeB’ SITHUX KOHCTPYKIIIH

EN 1996 €Bpokon 6: IIpoektyBaHH:A
KaM’STHUX KOHCTPYKIIiH

EN 1997
POEKTYBaHHS

€Bpokon  7: T'eoTexHiuHe

EN 1998 €Bpokon 8&: IIpoekryBaHH:A
CeMCMOCTIHKUX KOHCTPYKIIii

EN 1999 €Bpokon 9: IIpoekryBaHH:A
QIIOMIHIEBUX KOHCTPYKIIIH.

Crangaptu €BpOKO/IIB BU3HAIOTh
BIJIMOBIJAJIBHICTh ~ PETYISATOPHUX OpPraHiB

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).
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
responsibility of regulatory authorities in

"VWroma mix Kowmicicro €Bponeiicpkoi CIiTbHOTH Ta
€BponeiicbkuM KomiTeToM 3i cranmaprtusamnii (CEN)
moao pobotu Hax €BpPOKOAAMH Al MPOSKTYBAaHHS
oyaisens i ciopyn (BC/CEN/03/89).

' Agreement between the Commission of the European
Communities and the FEuropean Committee for
Standardisation (CEN) concerning the work on EU-
ROCODES for the design of building and civil engi-
neering works (BC/CEN/03/89).
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JepKaB-4wIEHIB Ta 3aXUIIAIOTh iX MPaBO Ha
NPU3HAYCHHS BEJIHMYWH, sKI TIOB’s3aHI 3
pEeryloBaHHSAM  MHTaHb  OE3MEKH  Ha
HalllOHAJLHOMY pIBHI TaM, J€ BOHH
BiJIPI3HSIOTHCA.

Craryc Ta rajay3b 3aCTOCyBaHHS
€Bpoxonis

Hepxau-unenu EU ta EFTA Busnatots, 110
€BPOKOJIM MiIOTh SIK E€TAJIOHHI JIOKYMEHTH
JUTSL TAKUX LIJIEH:

— gK 3aci0 [OBEIEeHHS  BIIIOBITHOCTI
OyniBenb 1 CIOpYyA OCHOBHHM BHMOTaM
HupextuBu Pamu  89/106/EEC, 30kpema
ocHOBHIT BHMO31 Nel — MexaHiuna
CTIfKICTh Ta CTaOUIBHICTE — 1 OCHOBHIH
BuMO31 Ne 2 — [Toxxexxna Oe3Ieka;

— SIK OCHOBA JIJISl YKJIAJIaHHSI KOHTPAKTIB JIJIst
OyniBenb 1 COpPYH Ta IMOB’S3aHUX 3 HUMH
IH)KEHEPHHUX MTOCIYT;

— S[K OCHOBa /I CKJIQJAaHHS Y3rOIKEHUX
TEXHIYHUX crenu@ikamiii s OyaiBeIbHUX
Bupo6iB (ENs ta ETAs).

€BpOKO/IN, OCKUIBKM BOHHM 0€310CepEeTHBO
BIJTHOCSATBCS 10 OYAiBENbHUX CHOPYA, MaOTh
IPSAMUAN 3B’SI30K 13 TIlyMa4HUMH
I[OKyMeHTaMI/I2 po3ainy 12 CPD,
HE3BAKAIOYM Ta T€, 1[0 BOHU MAIOTh PI3HY
IpUPOY 3 TapMOHI30BAHUMH CTaHIApTaMU
Ha BI/Ip06I/I3. Takum YWUHOM, TEXHIYHI

each Member State and have safeguarded
their right to determine values related to reg-
ulatory safety matters at national level where
these continue to vary from State to State.

Status and field of application of
Eurocodes

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

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

"Bignosimno mo cr. 3.3 nokymenta CPD ocHOBHI BH-
Moru (ER) orpumaroTe KoHKpeTHY ¢opmy y
TIyMauyHUX JOKYMEHTaxX JUIA CTBOPEHHS HEOOXiTHHX
3B’S3KIB MI>K OCHOBHHMHM BHMOTaMHM Ta MaHIaTaMH
qutst rapmonizoBanux EN ta ETAG/ETA.

3BiJmOBileo mo ct. 12 CPD Tnymauni JTOKYMEHTH
MaOTh:

a) HajJaTH KOHKPETHOI (pOpMH OCHOBHHUM BHMOTaM,
Y3rOAMBINM TEPMIHOJIOTIFO 1 TEXHIYHI 3acamd 1
BKa3aBIIU KJIacu a00 piBHI Il KOKHOI BUMOTH, JIe TIe
HEOOX1IHO;

b) Bka3aTM MeTOAW BCTAHOBJCHHS CIIBBIIHOIICHHS
MK [UMH KiacaMd a0o pIBHIMH BUMOT i3
TEXHIYHUMH  BHMOTaMH,  HANPUKIAL,  METOIU
PO3paxyHKY 1 MepeBipKH, TEXHIYHI MPABHIIA TIPOCKTY-
BaHHA 1 T. 1H.;

C) CIyryBaTH PEKOMEHIAINIEI0 Il BCTAHOBICHHS
Y3TOJIKEHUX CTaH/IAPTIiB 1 HACTaHOB TS
€BpPONEHCHKOTO TEXHITHOTO YXBaJICHHS.

€Bpokoau (aKTHYHO BiAirparoTh NOAIOHY pOJIb Yy
coepi ER 1 1 gactuni ER 2.

*According 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
ETAGSs/ETAs.

*According 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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ACTEeKTH, SKI BUIUIMBAIOTH 3 €BPOKOIB IS
OyJiBeNb 1 Cropyjl, MOBUHHI B MOBHINA Mipi
OyTu PO3IIIIHYTUMHU TexuiuHuMH
komiteramu CEN Tta/uu pobounmu rpynamu
EOTA, ski po3poOnsioTh CTaHAApTH Ha
OyJiBelbHI BUPOOH, 3 TO3UIIN JTOCATHEHHS
MOBHOI CyMICHOCTI T€XHIYHUX CrieruQiKaiii
3 €BpOKOIaMH.

Cranmaptu  €BpOKOJIB  PETVIAMEHTYIOTh
3arajibHi  MpaBWJia  MPOSKTYBaHHS  JIJIS
MPAKTUYIHOTO BUKOPHUCTAHHS BCIX
KOHCTPYKIIIHK Ta 11X KOMIIOHEHTIB SIK
TPaIWIIHHOTO, TaK 1  IHHOBAI[IHHOTO
xapaktepy. YHiKalbHI (OPMHU KOHCTPYKII{
a00 YMOBHM TPOCKTYBaHHS CIICIiaJbHO HE
OXOILUTIOIOThCS, 1 B TaKMX  BHUMAJIKax
MPOSKTYBAIBHUKY TIOTPIOCH  JTOAATKOBHIA
EKCIePTHHUH PO3TIISAIL.

HaunionajabHi cTangaprtu,
10 BIPOBATKYIOTH EBpOKOIM

HarmionaneHi crangapTy, 010 BIPOBAKYIOTh
€BpOKOJIM, 3aBXIM BKJIIOYAIOTh MOBHUU
TeKCT €BPOKOAY (BKJIIOYAIOYU BCl JOJIATKH),
Buganuii CEN, sikomy MOXyTh mHepeayBaTu
Harmioxansunit TUTYJIbHUN JIUCT Ta
HamionanbHa mepenMoBa, a TakoX MOXYThb
CYIIPOBOJIKYBaTHUCS Hartionansaum
JIOJTATKOM.

HamionanbHuil 1071aTOK MOXKE€ BKJIFOYATH
iH(dopMalli0 BIAHOCHO TUX IapaMeTpiB, SKi
3QIUIIMINACS BIAKPUTHUMHU B €BpOKOJAX IS
HaI[lOHAJILHOTO  BUOODY, BIIOMI  SIK
HalllOHAIBHO BHU3HAYEHI MapaMeTpu i
BUKOPHUCTAHHS TpPU NPOEKTYBaHHI Oy/iBelb
Ta 1HKEHEPHUX CIOpY[, 110 OyayTh 3BeleHi
y 3alikaBlieHiil kpaiHi, a came:

— 3Ha4YeHHs  YaCTKOBUX  KOEQIIEHTIB
HaAiiHOCTI Ta/abo kiacudikalito BHUIIAIKIB,
JUTS SIKUX €Bpokon perilaMeHTye
BUKOPHUCTAHHS albTEPHATHB;

— 3Ha4yeHHs, SKI CIiJI BHUKOPUCTOBYBaTH
TaM, Je€ B EBpOKOJI HABEIEHO TIUIbKH
CHMBOJT,

— cneuudivyHi gaHi kpainu (reorpadivHi,
KJIIMAaTHYHI TOIIO), HAIPHUKJIAI, KapTa BITPY;
— KOHKPETHI METOJIUKHU ISl TUX BUMAJKIB,

Ko €BPOKOJI perjaMeHTye BUKOPUCTAHHS
albTEPHATHB.

4

Eurocodes work need to be adequately
considered by CEN Technical Committees
and/or EOTA Working Groups working on
product standards with a view to achieving a
full compatibility of these technical
specifications with the Eurocodes.

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

National Standards implementing
Eurocodes

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

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

values 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.
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BoHM MOXYTb TaKOX MICTUTH:

—  peKoMeHjamii  I10J0
JIOBIIKOBHX JIOJATKIB;

3aCTOCYBAHHA

— TIOCWJIaHHS Ha J0JaTKOBY iH}opmarlito,
sKa HE CYNEPEeYUTh HOPMATUBHUM BUMOTaM i
JIOTIOMAarae pu KOPUCTYBaHHI €BPOKOIaMHU.

3B’s13ku Mizk €BpokogamMu Ta
rapMOHI30BAHMMU TE€XHIYHUMH
cneundikauiavmu (ENs ta ETAs) s
BHPOOiB

HeoOxinna Y3rO)KEHICTh MIDXK
rapMOHI30BaHUMU TEXHIYHUMU
cnenudikaisiMu s OyniBeIbHUX BHUPOOIB
Ta TEXHIYHUMHU TMpaBUIaMH I OyIiBelb i
cnopynl Ta OyniBenbHUX poOiT. Kpim Toro, y
noBHii iHdopMmarlii, sika cynpoBomkye CE
MapKyBaHHs OyAiBEJIbHUX BHUPOOIB 1 Mae
BiJTHOIIECHHSI O €BPOKOIB, Ma€ OYTH YiTKO
3a3HAa4€HO, SKI HaIlOHAJILHO BH3HAYEHI
napaMeTpu OyJd B3SITi IO YBar.

Hauionaaeunii nogarok 1o EN 1993-1-4

VY oMy cTaHmapTi HaBeAeH! albTepHATHUBHI
METOJM, OLIHKK 1  peKOMeHJamii 3
IPUMITKaMH, SKI BKa3ylOTb, /€ HEOOXIJTHO
3poOuTH HalioHaIbHI BUOip. Takum 4nHOM,
HalllOHAJIBHUHN CTaHAAPT, SKUN IMIUIEMEHTYE
EN 1993-1-4, moBuneH Matu HarioHaapHUH
JOJaTOK, JIO0  SIKOTO  BKIIOYEHO  yci
HalllOHAIBHO BHU3HAYEHI MapaMeTpu, sKi
BUKOPUCTOBYIOTbCS ~ NIPU  TPOEKTYBaHHI
CTaJIeBUX  KOHCTPYKWiM, 1mo  OyayTb
noOy10BaH1 y BIIMOBIAHIN KpaiHi.

HamionaneHuit  BUOIp  J03BOJICHO IS
EN 1993-1-4 3a normomMorozo myHKTiB:

~2.1.4(2)
~2.1.5(1)
~5.1(2)
~5.5(1)
~5.6(2)
~6.1(2)
- 6.2(3)

It may also contain

decisions on the use of informative annexes,
and

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

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

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

National annex for EN 1993-1-4

This standard gives alternative procedures,
values and recommendations with notes
indicating where national choices may have
to be made. The National Standard
implementing EN 1993-1-4 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 1993-1-4
through clauses:

~2.1.4(2)
~2.1.5(1)
~5.1(2)
~5.5(1)
~5.6(2)
~6.1(2)
~6.2(3)
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1 3ATAJIBHI ITOJIOKEHHSA
1.1 Cdepa 3acTocyBanus

(1) lUs vactuna 1.4 EN 1993 Bcranositoe
JIOJIATKOBI YMOBH 3 MPOCKTyBaHHS OymiBelb 1
OyzmiBenbHUX pOOIT, SKi PO3MIMUPIOIOTH 1
3MIHIOIOTh  3actocyBaHHs EN  1993-1-1,
EN 1993-1-3, EN 1993-1-5 i EN 1993-1-8 no
ayCTCHITHIH, ayCTEeHITHO-(PEepUTHIM i
dbepuTHIN HEepKaBirOYil CTAII.

Ipumitka 1. Indopmamis 1o  JOBroBiUHOCTI
HepKaBirouoi craii HaBeneHa B JlogaTky A.

IMpumirka 2. BukoHaHHS KOHCTPYKIiil 3 HepKaBirO4Oi
cran posrisnaerbes B EN 1090.

Mpumirka 3. PexomeHganii mo mojansimiid o0pooI,
BKJIFOYAIOYH TepMiuHy 00poOKy, HaBeneHi B EN 10088.

1.2  HopmaTuBHI NOCWIAHHS

HacTtynHi HOpMaTHBHI JOKYMEHTH MICTATh
MOJIOXKEHHA, SKi 3a pPaxyHOK IIOCHJIaHb B
IIbOMY TEKCTI, CKJIaJal0Th MOJOXEHHS LOTO
€BPONEWChKOTO cTaHaapry. Jns maToBaHHX
MOCUJIaHb HACTYIIHI MOIMpPaBKH a00 Neperisan
OyIb-SIKUX LAX nyOmiKamin HE
3acTocoBytoThecs. [IpoTe cropoHam yroa Ha
MiJICTaBl 1IbOIO €BPOMNEUCHKOTO CTaHAAPTY
PEKOMEHYEThCS PO3IIIST MO>KJIMBOCTI
3aCTOCYBaHHS OCTaHHIX BHJIaHb HOPMAaTHBHHX
JOKYMEHTIB, = HaBeJeHMX  Hmwxkue. s
HE/aTOBaHWX TIOCWJIaHb JIICHE OCTaHHE
BUJIAHHS HaBEJIEHOTO JOKYMEHTY.

EN 1990 €Bpokoxn 0: OcHOBH NMPOEKTYBaHHS
KOHCTPYKIIIH;

EN 508-3 IlokpiBenbHi  MaTepianu 3
MeTaneBux  JucTiB.  Crnemudikamis — as
BUpPOOIB 31 cCTaji, ajloMiHII0 abo JIKMCTIB
HEepXKaBilo4oi CTaili, 10 BIJIbHO CHHPAIOTHCS.
Hepixagitoua crais;

EN 1090-2 BuroroBieHHs CTalleBUX Ta
ANIOMIHIEBUX KOHCTpYyKWiM - Yactuna 2:
TexHiuyH1 BUMOTH JJIs CTaJIEBUX KOHCTPYKIIIi;

EN 1993-1-1 [IIpoexkTyBaHHA  CTall€eBHX
KOHCTPYKLIN: 3araibHi MpaBuja 1 MpaBuia
Ul CIIOPYZ;

EN 1993-1-2 Hopmu npoeKkTyBaHHS CTaJIEBUX

KOHCTPYKIIiA: Po3paxyHOK KOHCTPYKIIM Ha
BOTHECTIMKICTB;

1 GENERAL
1.1 Scope

(1) This Part 1.4 of EN 1993 gives
supplementary provisions for the design of
buildings and civil engineering works that
extend and modify the application of
EN 1993-1-1, EN 1993-1-3, EN 1993-1-5 and
EN 1993-1-8 to austenitic, austenitic-ferritic
and ferritic stainless steels.

NOTE 1: Information on the durability of stainless
steels is given in Annex A.

NOTE 2: The execution of stainless steel structures is
covered in EN 1090.

NOTE 3: Guidelines for further treatment, including
heat treatment, are given in EN 10088.

1.2 Normative references

This following normative documents contain
provisions which, through reference to this
text, constitute provisions of this European
Standard. For dated references, subsequent
amendments to or revisions of any of these
publications do not apply. However, parties to
agreements based on this European Standard
are encouraged to investigate the possibility of
applying the most recent editions of the
normative documents indicated below. For
undated references, the latest edition of the
normative document referred to applies.

EN 1990 Eurocode 0: Basis of structural
design;

EN 508-3 Roofing products from metal sheet.
Specification for self-supporting products of

steel, aluminium or stainless steel sheet.
Stainless steel;

EN 1090-2 Execution of steel structures and
aluminium structures — Part 2: Technical
requirements for steel structures;

EN 1993-1-1 Design of steel structures:
General rules and rules for buildings;

EN 1993-1-2 Design of steel structures:
Structural fire design;
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EN 1993-1-3 Hopmu npoeKkTyBaHHS CTaJIEBUX

KOHCTpYKIiK:  JlogaTkoBi  mpaBwia  Juis
X0JI0THO(OPMOBAHHUX €JICMCHTIB i
podiTbOBaHUX JIUCTIB;

EN 1993-1-5 [IlpoekTyBaHHs  CTaJIeBUX

KOHCTpYKIiK: IlmacTmHYacTi KOHCTPYKTHBHI
€JIEMEHTH;

EN 1993-1-6 IIpoexTyBaHHsI  CTajJ€BUX
KOHCTPYKIiA:  MimHicTh  Ta  CTIiKICTh
000JIOHOK;

EN  1993-1-8 [IlpoekTyBaHHs  CTaJ€BHX
KOHCTpYKIii: [IpoekTyBaHHs 3'€THAHB;

EN 1993-1-9 [IlpoekTyBaHHS  CTaJIeBUX

KOHCTPYKIii: ButpuBamnicrs;

EN 1993-1-10 IIpoekTtyBaHHS CTaJIeBUX
KOHCTPYKIIH: ¥YaapHa B’SI3KICTb;

EN  1993-1-11 Hopmu  npoeKkTyBaHHS
CTaJIeBUX KOHCTPYKIIIH. [IpoexTyBaHHs
KOHCTPYKLIN 31 CTaJeBUMM €JIEMEHTaMH, L0
IIPALIOOTh Ha PO3TST;

EN 1993-1-12 IIpoekTyBaHHS CTaJIEBUX
KOHCTpyKUii:  JlomaTkoBi  mpaBwia 10
EN 1993 nna craneii knaciB He Buiie S 700;

EN ISO 3506-1 MexaHiuHi BJIacCTHBOCTI
KPIMWIBHOTO €NIEMEeHTa 3 CTiMKOi A0 Kopo3il
HepkaBitouoi crtami - Yactuna 1: bourn,
TBUHTH 1 IIyPYIIH;

EN ISO 3506-2 MexaHiudl BJIaCTUBOCTI
KPIMUWIBHOTO €NIEMEeHTa 3 CTiIMKOoi A0 Kopo3il
HeprkaBitouoi ctam — Yactuna 2: ["aiiku;

EN ISO 3506-3 MexaHiuHi BJIacTUBOCTI
KPIMWIBHOTO €JIEMEeHTa 3 CTIMKOi A0 Kopo3il
HepkaBiouoi crami — Yactuna 3: 3aTUCKHI
FBUHTU Ta AHAJIOTIYHI €JIEMEHTHU KPIIUICHHS
pY BUIPOOYBAHHAX HA PO3PHUB;

EN ISO 7089 Ilnocki maitou — Hopmanbuuit
psin — [poxykuis Mmapku A;

EN ISO 7090 Ilnocki maiibu, 3akpyriieHi —
Hopmansnuii psa — [poaykuis mapku A;

EN ISO 9445 besnepepBHa X0JIOJHOKaTaHa
HEpKaBiloua crajeBa By3bKa CMyra, IIHPOKa
CMyTa, TIUIACTUHA/IIUCT 1  BiApi3Ka MO
TOBXHHI — Jlomycku 3a po3mipamu i HOpMoIo;

EN 10029 Cneumdikariss 1mo momyckax s
po3MipiB, GopMHU 1 Macu JJisl TapsyeKaTaHUX

EN 1993-1-3 Design of steel structures: Cold
formed thin gauge members and sheeting;

EN 1993-1-5 Design of steel structures: Plated
structural elements;

EN 1993-1-6 Design of steel structures:
Strength and stability of shell structures;

EN 1993-1-8 Design of steel structures:
Design of joints;

EN 1993-1-9 Design of steel structures:
Fatigue;

EN 1993-1-10 Design of steel structures:
Material toughness and through-thickness
properties;

EN 1993-1-11 Design of steel structures:

Design of structures with tension components
made of steel;

EN 1993-1-12 Design of steel structures:
Additional rules for the extension of EN 1993
up to steel grades S 700;

EN ISO 3506-1 Mechanical properties of
corrosion resistant stainless steel fasteners —
Part 1: Bolts, screws and studs;

EN ISO 3506-2 Mechanical properties of
corrosion resistant stainless steel fasteners —
Part 2: Nuts;

EN ISO 3506-3 Mechanical properties of
corrosion resistant stainless steel fasteners —
Part 3: Set screws and similar fasteners under
tensile tests;

EN ISO 7089 Plain washers — Normal series —
Product grade A;

EN ISO 7090 Plain washers, chamfered —
Normal series — Product grade A;

EN ISO 9445 Continuously cold-rolled
stainless steel narrow strip, wide strip,
plate/sheet and cut lengths — Tolerances on
dimensions and form,;

EN 10029 Specification for tolerances on
dimensions, shape and mass for hot rolled
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CTAJIEBUX JINCTIB TOBIIMHOIO 3 MM 1 OL/IbIIIE;

EN 10052 CII0OBHUK o TEIUIOBIN
TEpPMOOOPOOIII /1711 3aJT13HOT MPOYKIIIT;

EN 10088-1 Hepxagiroui ctam — Yactuna 1:
[epenik HepKaBIIOYMX CTAJICH;

EN 10088-2 Hepxagiroui ctam — YactuHa 2:

TexHiuni YMOBU IIOCTaBKU TUTSE
JINCTA/IUIACTUHHU 1 CMYT 3arajbHOro
MIPU3HAYCHHS,

EN 10088-3 Hepxagiroui ctam — YactuHa 3:
TexHiuHI YMOBU NOCTaBKM HamiBpaOpHKaTiB,
OOJIBaHOK, JPOTY 1 3aroTOBOK 3arajbHOro
NPU3HAYCHHS;

EN 10162 XomomHokarasi crajieBl 3aroTOBKH.
TexHiuni ymoBH mocTaBKU. Jlomycku 3a
pO3MipaMu 1 TONIEPEUHUM ITEPEPIZOM;

EN 10219-2 XonomnodgopmoBaHi 3BapHi
KOHCTPYKIIHHI Tpodial 3 HeJeroBaHoi 1
npibHo3epHucToi ctami. Jlomycku, po3mipu i
XapaKTEPUCTUKH MTPOQiTiB.

1.3  IlpunyumeHHs

(1) Ha momatok A0 3arajJibHUX TOJOXKEHb B
EN 1990, 3acrocoByloTbCs  HAcTyIHI
MOJIO’KEHHS:

— BUPOOHHIITBO Ta  3BEeOCHHA 3r1QHO

EN 1090-2.

1.4 BinminnicTs Mixk npuHmUnamm i
NpaBUJIaAMU 32CTOCYBAHHS

(1)  3acrocoByrotecs mpaBuia EN 1990,
NOyHKT 1.4.

1.5 Busznauenus

(1) 3actocoByroTbcsl mpaswia EN 1990,
IOyHKT 1.5.

(2) Axmo HE BKa3aHO 1H1IIE,
3aCTOCOBYETHCSI CIOBHUK TEPMIiHIB 3 00pOOKH
3aJi3HOI  MPONYKIii,  BHUKOPUCTAaHHH B
EN 10052.

1.6 Ilo3HauenHns

Ha gnomauwy 10 TepMmiHIB, HaBEACHHX Y
EN 1990, EN 1993-1-1, EN 1993-1-3,
EN 1993-1-5 1 1993-1-8, BUKOPUCTOBYIOThHCS
HACTYIHI TO3HAYCHHS:

steel plates 3 mm thick or above;

EN 10052 Vocabulary of heat treatment terms
for ferrous products;

EN 10088-1 Stainless steels — Part 1: List of
stainless steels;

EN 10088-2 Stainless steels — Part 2:
Technical delivery conditions for sheet/plate
and strip for general purposes;

EN 10088-3 Stainless steels — Part 3:
Technical delivery conditions for semi-
finished products, bars, rods and sections for
general purposes;

EN 10162 Cold rolled steel sections.
Technical delivery conditions. Dimensional
and cross-sectional tolerances;

EN 10219-2 Cold formed welded structural
sections of non-alloy and fine grain steels.
Tolerances,  dimensions and  sectional
properties.

1.3  Assumptions

(1) In addition to the general assumptions of
EN 1990 the following assumptions apply:

— fabrication and erection complies with

EN 1090-2.

1.4  Distinction between principles and
application rules

(1)  The rules in EN 1990 clause 1.4 apply.

1.5 Definitions

(D) The rules in EN 1990 clause 1.5 apply.

(2)  Unless otherwise stated, the vocabulary
of treatment terms for ferrous products used in
EN 10052 applies.

1.6 Symbols

In addition to those given in EN 1990,
EN 1993-1-1, EN 1993-1-3, EN 1993-1-5 and
EN 1993-1-8, the following symbols are used:
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frored — TIIpUBEJCHA BEJIWYMHA HECYYOl

3JaTHOCTI;
— CepelHiil MOAYNb MPYXKHOCTI, IO

s,ser
BUKOPUCTOBYETHCS JJII PO3PAXYHKY
MEXI1 eKCIUTyaTaIlliHOT HaAIHHOCTI;

E — CepelHiil MoIyb, IO BIANOBiAAE
Halpy>KEHHIO B PO3TATHYTOMY
osCI;

E, — CepelHiil MOy, IO BIATOBiAAE
HAINpy>XEHHIO B CTUCHYTOMY IIOSICi;

O\ Ld ser pPO3paxyHKOBE eKCILTyaTaliliHe
HaTpy>KEHHS;

n — KOCIITIEHT.

2 MATEPIAJIN
2.1  KoHcTpyKuiliHi Hep:kaBiloui cTaJi

2.1.1 3acanwvni nonosrcennsa

(1)  VYwmoBu, HaBeneHi B 1iil wactuHi 1.4,
MOBHHHI ~ 3aCTOCOBYBATHUCS  TIJIBKM  TIPU
NPOCKTYBaHHI 3 BUKOPUCTAHHSIM ayCTEHITHOI,
aycTeHITHO-(pepuTHOL i (dheputHOI
HEep>KaBI0yvol CTal.

(2) Howminanbhi 3HAYEHHS 3a
XapaKTepUCTHUKAaMU MaTepially, 1110 HaBeeHl B
2.1.2, TOBUHHI BHUKOPUCTOBYBAaTHCSA  SIK
XapaKTepUCTHUHI 3HAU€HHS B pO3paxyHKax
IPU CTPYKTYPHOMY NPOEKTYBaHHI.

(3) Jna nopanbmoi  iHGopMmamii 1o
XapaKTepUCTHKaM MaTepiajiB 3BEpHITbCA 10
EN 10088.

(4)  IlpoexkTHi yMOBHM, IO HaBelIeHI B Wi
yacTuHl 1.4, 3aCTOCOBYIOTHCS /IO MaTepiainy 3
HOMIHQJIBHOK ~MEXEH TeKydocTi  f, 10

480 H/MM? BKIIOUHO.

IIpumirka. [IpaBuna no BUKOPUCTAHHIO 3arapTOBAHOTO
f,>480  H/mm’

iHpopmaruBHOMY Jlonatky B.

(5) binemm  BHCOKa  MIIHICTH  IHIIUX
matepianiB (auB. 2.1.2 1 Jlomarox B) moxe
OyTu mpuiiHATa O yBaru MpHU MPOEKTYBaHHI,
3a YMOBH, IO 11¢ OOTPYHTOBAHO BiAMOBITHUMHU
BUNIPOOYBaHHSAMH BiJTOBIIHO 10 pO3ALTY 7.

MaTepiamry 3 HaBeleHI B

2.1.2 Bnaacmueocmi nepicagirouoi cmani

(1) [Ipu mpoeKTHUX pO3paxyHKax MOBHHHI
OpaTucsi HACTYIHI 3HAUEHHS HE3aJIe)KHO BiJl

frirea reduced value of bearing strength

E secant modulus of elasticity used for

s,ser

serviceability limit state calculations

E secant modulus corresponding to the
stress in the tension flange

E , secant modulus corresponding to the
stress in the compression flange

O\ pase Serviceability design stress

n coefficient

2 MATERIALS
2.1 Structural stainless steels

2.1.1 General

(1)  The provisions given in this Part 1.4
should be applied only to design using
austenitic, austenitic-ferritic and ferritic
stainless steels.

(2) The nominal values of the material
properties given in 2.1.2 should be used as
characteristic values in structural design
calculations.

3) For further information about material
properties reference should be made to
EN 10088.

(4) The design provisions specified in this
Part 1.4 are applicable for material of nominal

yield strength f up to and including
480 N/mm”.

NOTE: Rules for the use of work hardened material
with 1 > 480 N/mm” are given in Informative Annex
B.

®)] The higher strength of other materials
(see 2.1.2 and Annex B) may be taken into
account in the design provided that doing so is
justified by appropriate tests in accordance
with Section 7.

2.1.2 Material properties for stainless steel

(D) In design calculations the values
should be taken as follows, independent of the

9
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HanpsIMKY MPOKATKHU:

— YMOBHA MekKa TeKYy4OCTi f} HOMIHAJbHE

HAnpy>XeHHS (YMOBHa MeXa TEKy4OCTi, IO
BiJMOBiIae 3anumikoBi nedopmarii 0,2 %),
HaBeneHe B Tabmumi 2.1;

— TumuacoBuii omip f,: HOMIHaIbHUI

THUMYACOBUH OMIp PO3TIATy, HABEICHUU Y
Tabymmi 2.1.

2) Bumornu 10 MJIACTUYHOCTI B
EN 1993-1-1, mynkt 3.2.2 TakoX NpUIHATHI
no HepykaBirowoi crami. Crani, BiANOBiJIHI
OJIHIN 3 MapOK CTai, BKa3aHUX B Tadmmi 2.1,
MOBUHHI NIPUAMATHUCS 5K Ti, 110 BiAMOBIAAIOTH
LM BUMOTaM.

3) Jis mpodiniB 3aMKHYTOrO Iepepizy
MOBUHHI BUKOPHUCTOBYBATHUCS 3HAYCHHS T10
MII[HOCTi, M0 HaBeaeHi y Tabmumi 2.1 ans
BIJIMIOBITHOT IPOAYKIIi1 3 BUXITHOTO MaTepiay
(XOJOJHOKAaTaHa CMyTra, rapsdyekaraHa CMyra
a0o0 rapsyeKaTaHui JIUCT).

4) binbir BUCOKI 3HA4YE€HHS 1O MIITHOCTI,
OTpUMaHi MpHU XOJOJIHIA 0O0pOOIl BUXIAHOTO
MaTepiaay, MOXYTh BHUKOPHCTOBYBATHCS B
MPOEKTYBaHHI 32 YMOBH, III0 BOHU TIEpPEBIPEH1
BUMPOOYBaHHSIMH Ha 3pa3kaX, B3fATHUX 3

CTPYKTYpPHOTO  HOPOXKHHUCTOTO  MpO(DiIIO
BIJIMOBIAHO A0 PO3ILTY 7.
(5) BunpoOyBanus TSt XOJIOJTHO

o0pobneHnX MartepialliB, IO HaBeIeHI Yy
ceprudikaTi  MaTtepiany  BIANOBIIHO  JO
EN 1090, moBuHHI OyTH Takumu, 100 3Ha-
YEHHSI MIIIHOCTI, BUKOPUCTaHI B PO3paxyHKY,
HE 3aJIeKaJIM BiJl HAIIPSIMKY MPOKaTKU abo po-
3TATYBAHHS.
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direction of rolling:

— yield strength / : the nominal stress
(0,2 % proof stress) specified in Table 2.1;

— ultimate tensile strength / : the nominal
ultimate tensile strength specified in Table 2.1.

2) The  ductility requirements in
EN 1993-1-1, clause 3.2.2 also apply to
stainless steels. Steels conforming with one of
the steel grades listed in Table 2.1 should be
accepted as satisfying these requirements.

3) For structural hollow sections, the
strength values given in Table 2.1 for the
relevant product form of the base material
(cold-rolled strip, hot rolled strip or hot rolled
plate) should be used.

(4)  Higher strength values derived from
cold working the base material may be used in
design provided they are verified by tests on
coupons taken from the structural hollow
section in accordance with Section 7.

%) For cold worked material, the material
tests given in the material certificate required
according to EN 1090, should be in such a
direction that the strength values used in
design are independent of the direction of
rolling or stretching.


arymarenko
Прямоугольник


Tabmuus 2.1 - HowmiHanbHi 3Ha4eHHS MEXi TEKyd4OCTi

f, 1 Tumuacosoro omopy f, s

KOHCTPYKIiIHOI HepKaBitouoi crami mo EN 10088
Table 2.1- Nominal values of the yield strength f, and the ultimate tensile strength f, for

structural stainless steels to EN 10088

®dopma mpoayKii
Product form
XonogHoKaTaHa I'apsiuekatana I'apsiuekaTanuii bossaniku, aprr Ta
3arOTOBKH
emyra evyra et Bars, rods and
Tun Cold rolled strip Hot rolled strip Hot rolled plate -
HEepKaBiIOUOi - sections
cTaii Mapxka HomiHanbeHa TOBIIKHA ¢
Type of Grade Nominal thickness ¢
stainless steel t<6 MM t <12 mm t <75 MM t <250 MM
t<6 mm t <12 mm t <75 mm t <250 mm
/ /. / /. /) /. /) /.
H/mm” H/mm® H/mm” H/mm” H/mm® H/mm® H/mm® H/mm®
N/mm’> | N/mm® | N/mm® | N/mm’ | N/mm’ | N/mm’ | N/mm® | N/mm’
®epurra | 1.4003 | 280 450 280 450 250" 450" 260" 450"
cTaib 1.4016 | 260 450 240 450 240° | 4307 240”7 | 400"
Ferritic steels | 1.4512 210 380 210 380 - - - -
1.4306 180 460
1.4307 220 520 200 520 200 500 175 450
1.4541
1.4301 230 540 210 520 210 520 190 500
1.4401
200 500
1.4404 530 530
Aycrenitna | 1.4539 240 220 220 520 230 530
cTalib 1.4571 540 540
Austenitic 1.4432 200 500
stecls 4435 240 550 220 550 220 520
1.4311 290 550 270 550 270 550 270 550
1.4406 300 280 280
1.4439 290 >80 270 >80 270 >80 280 580
1.4529 300 650 300 650 300 650
1.4547 320 650 300 650 300 650 300 650
1.4318 350 650 330 650 330 630 - -
AycrenitHo- | 1.4362 | 420 600 400 600 400 630 400” 6007
(bepuTHa CTAJb
Austenitic— | 1.4462 480 660 460 660 460 640 450 650
ferritic steels
V" Hominanbui 3HaueHus f 1 f,, 1110 HaBeJeHi B 11iif TaONuUIli, MOXKYTh BUKOPUCTOBYBATUCS B IIPOEKTYBaHHI
0e3 ypaxyBaHHS aHI30TPOIHOTO €PEeKTy YU eheKTy MEXaHIYHOTO 3MIIIHEHHSI.
2 <160 MM
<25 MM
Y $<100 MM
Y The nominal values of f, and f, given in this table may be used in design without taking special account
of anisotropy or strain hardening effects.
2 ¢<160 mm
P <25 mm
Y £<100 mm
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2.1.3 Ilpoexkmni 3nauennsa Koe@iuicnmie
Mmamepianie

(1) HactynHi  3HadeHHs  Koedilli€HTIB
marepiajiB  MOXyThb OyTH TpUHHATI Ui
3araJbHOTO aHaJIi3y Ta IPU BU3HAUCHHI OIOPY
€JIEMEHTIB 1 OTIEPEYHHX Tepepi3iB:

— Monynb npyxHocTi, E:

E=200000 H/mm> JUIL  ayCTeHITHUX 1

ayCTeHITHO-PEepUTHHX Mapok B Tabmumi 2.1,
Kpim mMapok 1.4539, 1.4529 1 1.4547;

E=195000 H/mm* mis ayCTEHITHUX MapoK
1.4539, 1.4529 1 1.4547,

E=220000 H/mM® a1st GepuTHHX Mapok B
tabmumi 2.1.

— Mogayns 3cyBy, G, ne

G =

— Koedimient [lyaccona B npy:xHiii cTaaii,

v

Jns  omucy  TMOBEIIHKM — MartepialiB  y
BIJIAJICHOMY CTaHl B SIKOCTI aJlbTEPHATHUBU
MOXYTh BUKOPHUCTOBYBATHCS KpUBI
3aJIeKHOCTI  Aeopmaliii  BiJ Hamnpy>KEeHHs
3rigHo 3 Jonatkom C.

2) Hasa PO3paxyHKy NepeMilieHb
OKpeMUX €JIEMEHTIB MOXKe
BUKOPUCTOBYBATHCS CEpPENHIH MOMIYNb, IO
BIJIMIOBIJJa€ HANpYXEHHIO B €JEMEHTI NpHu
MEX1 eKCIUTyaTaliiHol HaaiMHOCTi, JUB.

4.2 (5).

2.1.4 B’aszxicme

(1) AyCTeHITHI 1  aycTeHITHO-(pepuTHI
HEepXKaBilodi CTalli, L0 OXOIUTIOIOTHCS II€I0
4acTUHOK 1.4, MOXyTb BBa)XaTUCS JIOCUTH
B'I3KMMHM 1 HE CXWIBHUMH JO0 KpPHUXKOTO
pyHHYBaHHS IIpU poOoUiil TeMIepaTypl HUKYIE
-40 °C.

IIpumiTka. AycTeHITHI cTami  TakoXX  MOXYTb
BUKOPUCTOBYBATHUCS NpH Temreparypax Hipkde -40 °C,

ajle BUMOTH TIOBHHHI BH3HAYaTHCSA ISl KOXHOTO
KOHKPETHOTO BHUITAJKY.

Mpumirka. Jlus. [Jlomatok A 5.3 momo HaOyTTs
KPUXKOCTI BHACIIZIOK KOHTAKTY 3 IUHKOM Yy BOTHI.

(2) st hbepuTHUX HEp)KaBIIOUMX CTajei
kepiBHUMH € mnpaBwia B EN 1993-1-10.
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2.1.3 Design values of material coefficients

(D) The following values of the material
coefficients may be assumed for the global
analysis and in determining the resistances of
members and cross-sections:

— Modulus of elasticity, E:

E=200000 N/mm? for the austenitic and

austenitic-ferritic  grades in Table 2.1
excluding grades 1.4539, 1.4529 and 1.4547

E =195000 N/mm® for the austenitic grades
1.4539, 1.4529 and 1.4547

E =220000 N/mm? for the ferritic grades in
Table 2.1

— Shear modulus, G, where

2(1+v)

— Poisson’s ratio in elastic stage,

0,3

Alternatively, stress-strain curves according to
Annex C may be used for materials in the
annealed condition to describe the material
behaviour.

2) For  calculating  deflections in
individual members, the secant modulus
appropriate to the stress in the member at the
serviceability limit state may be used,
see 4.2 (5).

2.1.4 Fracture toughness

(1)  The austenitic and austenitic-ferritic
stainless steels covered in this Part 1.4 may be
assumed to be adequately tough and not
susceptible to brittle fracture for service
temperatures down to -40 °C.

NOTE: Austenitic steels may also be wused for
temperatures below -40 °C, but the requirements should
be determined for each particular case.

NOTE: See Annex A.5.3 concerning embrittlement due
to contact with zinc in fire.

2) For ferritic stainless steels, the rules in
EN 1993-1-10 give guidance. Required testing
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HeoOxigna temnepaTypa Ui BUIPOOYBaHHS
Ta HeoOximHi 3HaueHHs CVN (yaapHa
B’s3kicte mo Illapmi, mo BU3Ha4YaeThCs Ha
3pa3kax 3 V-MOoAiOHUM HaIpi3oM) MOXYTh
OyTu Bu3HaueHi 3 Tabmumi 2.1 EN 1993-1-10.

Ipumitka 1. ®eputHi crani He Kiacu(pikylOTbCS Ha
i IKIaCH.

Mpumirka 2. HamioHadpHWIA OOJATOK MOXKE HaJaTH
JOJATKOBY iH(pOpMAMi0 IIONO B'S3KOCTI (EPUTHHUX
HEPXKABIFOUMX CTAJCH.

2.1.5 Bnacmueocmi 6 nanpami moeuwjuHu
npoxkamy

(1) BkasiBku m[0I0 BJIACTUBOCTEA B
HampsiMi TOBIIMHH TIPOKATy HaBEeICHI B
EN 1993-1-10.

Mpumirka. HamionamsHWA MOTATOK MOXKE HaJaTH
JIOJATKOBY iH(OpMAIIiF0 00 BUOOPY BIACTHBOCTEH B
HarpsMi TOBIIMHH IIPOKATY.

2.1.6 /Jlonycku

(1) Homyckm 3a po3mipamMu 1 Macoro
MPOKATHUX CTAJICBUX 3aroTOBOK, MpPOQiiIiB
3aMKHYTOTO TMepepidy 1 JIUCTIB TOBHHHI
y3rOJKYBATUCS 3 BIAMOBIIHUMHU CTaHIapTaMH
MO0 TPONYKIIi, SKIIO TUIBKA HE 3ajaHl
MKOPCTKII TOMYCKH

Mpumirka. s orpumaHHsa iHPOpMALii PO IOITYCKH
A1 TOBIIMHM XOJIOAHOKATAHO1 HEPIKABI1IOYO1 CTall,

ciig 3BepHyTHCsS 10 EN ISO 9445: 2006. [Ins muctiB —
muB. EN 10029.

(2) Jns  3BapHUX
3aCTOCOBYBATUCS  JIOIYCKH,
EN 1090-2.

(3) Hns po3paxyHKy 1 IpOEKTyBaHHs
MOBUHHI ~ BUKOPHCTOBYBATHCS  HOMIHaJIbHI
3HaYeHHs pO3MIpiB, 3a BHHATKOM BHIIQJIKIB,
KOJIM TIPOEKTHA TOBIIMHA CMYT IIOBUHHA
BH3HAYaTHCsA  BiamoBimHO 0 3.2.4(3)
EN 1993-1-3.

neTtaje  IIOBHHHI
HaBeJeHI B

2.2 Boarn

2.2.1 3azanwvni nonoscennsn

(1) Bontu 1 raiikum 3 HepkaBirO4oi cTai
noBuHHI BignosBimatd EN ISO 3506-1,2,3.
[Taiibu moBuHHI OYTH 3 HEp>KaBilOYOi CTaul 1
nmoBuHHI Bigmosimatu EN ISO 7089 abo
EN ISO 7090, 3a o6ctaBunamu. Omip KOpo3ii
0onTiB Mae Oytu piBHUM a00 OLIBIIUM, HIXK
OIlip KOpO3ii OCHOBHOT'O MaTepiany.

temperature and required CVN-values may be
determined from Table 2.1 of EN 1993-1-10.

NOTE 1: Ferritic steels are not classified into sub-
grades.

NOTE 2: The National Annex may provide further
information on fracture toughness of ferritic stainless
steels.

2.1.5 Through-thickness properties

(1) Guidance on the choice of
through-thickness properties is given in
EN 1993-1-10.

NOTE: The National Annex may provide further
information on the choice of through thickness
properties.

2.1.6 Tolerances

(1)  The dimensional and mass tolerances
of rolled steel sections, structural hollow
sections and plates should conform with the
relevant product standard unless more severe
tolerances are specified.

NOTE: For information about tolerances for thickness
of cold rolled stainless steel, reference should be made
to EN ISO 9445: 2006. For plates see EN 10029

(2)  For welded components the tolerances
given in EN 1090-2 should be applied.

(3)  For structural analysis and design, the
nominal values of dimensions should be used
except that the design thickness of strips
should be determined according to 3.2.4(3) of
EN 1993-1-3.

2.2 Bolts

2.2.1 General

(1) Stainless steel bolts and nuts should
conform with EN ISO 3506-1,2,3. Washers
should be of stainless steel and should
conform with EN ISO 7089 or EN ISO 7090,
as appropriate. The corrosion resistance of the
bolts should be equivalent to, or better than,
the corrosion resistance of the parent material.
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2) HominanbHi Mexa TeKy4docTi

fo i

TUMYacoBUiH omip f,, And OonriB 3

HEepr>KaBitoYOoi CTal MOBUHHI OyTH OTpUMaHi 3
tabnuiti 2.2.

3) Jo BHITYCKY BIJIMTOB1THOTO
€BPOIEHCHKOI0 CTaHJApTy HaBeJleH1
XapaKTEPUCTUKA TOBUHHI OyTH IepeBipeHi 3
BUKOPUCTAHHSAM BH3HAHOI CUCTEMHU KOHTPOIIIO
SIKOCTI, 3 BIIOOPOM 3pa3KiB BiJl KOXKHOI MapTii
KPINMJIBHUX €JIEMEHTIB.

(2)  The nominal yield strength f, and

ultimate tensile strength f,, for stainless steel
bolts should be obtained from Table 2.2.

3) Pending the issue of an appropriate
European Standard, the specified properties
should be verified using a recognised quality
control system, with samples from each batch
of fasteners.

Tabmmusa 2.2 - Howminaneui 3HaueHHs f,, u f,, 1y 607ITiB 3 HepKaBirouoi cTai

Table 2.2 - Nominal values of f,, and f,, for stainless steel bolts

. Meska TeKy4docTi Trvraaconmid omip
KaTqropla p £
I'pymu matepiamniB IE;T ?gg?;gg Hianmazon po3mipiB o /;:1:42 H/mm®
Material groups Range of sizes . Ultimate tensile
Property class to Yield strength f, h
EN ISO 3506 Nn? strength 1,,
N/mm
AycrenitHii 50 <M 39 210 500
ayCTeHITHO-QepuTHi 70 <M 24 450 700
Austenitic and —
austeniticferritic 80 <M 24 600 800

2.2.2 boamu 3 nonepeoHim Hamsazom

Mpumirka. Bucokomiuni Oontn 3 HepxkaBio4ol
CTaJi HE NOBUHHI BHKOPUCTOBYBATHCS SIK OOJTH 3
MOTIEPETHIM HATSArOM, MpH3HAueHi Jd QpHUKIiHHIX
3’€HaHb, SKIIO0 TUIBKA 1X NPUAHATHICTD IS
KOHKPETHOTO 3aCTOCYBaHHSA HE IPOJEMOHCTPOBaHA
pe3ysbTaTaMy BUIIPOOYBaHb.

223 Inwi munu MeXaHiuno2o
Kpinjenus
(1) Bumorn o THIIUM THTIaM

MEXAaHIYHOTO HaBeJAeHlI B

EN 1993-1-3.

KpiTUICHHS

2.3 Ilpucagouni matepiann

(1) 3aranbHl BUMOTH JI0 MPHUCATOYHHUX
marepiainiB HaBeneHi B EN 1993-1-8.

(2) HonartkoBo 1o Bumor EN 1993-1-8
3BapIOBaIbHI  €JIEKTPOJIU TOBHUHHI OyTH
3MaTHI  3a0e3MeunTd 3BapHUN IIOB 3
KOPO31MHOIO0 CTIHKICTIO, SIKa € JOCTAaTHHOIO
JUIs poOOYOro cepefioBUINa, 32 YMOBH, IIO
BUKOPUCTOBYETHCSI TPaBUJIbHA MPOLEAypa
3BAPIOBAHHS.

(3)  3BaproBaibHI ENEKTPOAU MOXKYTh
BBOXATHCS TPHUIATHUMH, SIKIIO KOpO3iiiHa
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2.2.2 Preloaded bolts

NOTE: High strength bolts made of stainless steel should
not be used as preloaded bolts designed for a specific slip
resistance, unless their acceptability in a particular
application can be demonstrated from test results.

2.2.3 Other types of mechanical fastener

(1)  Requirements for other
mechanical fasteners are
EN 1993-1-3.

types of
given  in
2.3  Welding consumables

(1) General requirements for
consumables are given in EN 1993-1-8.

welding

(2) In addition to the requirements of
EN 1993-1-8, the welding electrodes should be
capable of producing a weld with a corrosion
resistance that is adequate for the service
environment, provided that the correct welding
procedure is used.

3) The welding electrodes may be assumed
to be adequate if the corrosion resistance of the
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CTIMKICTh HAIUIaBJICHOTO METaly 1 MeTany
3BapIOBAJBHOTO IIBa HE MEHIIE HIXK Y TOTO
marepiainy, SKAid 3Bapro€ThCsl.

IMpumirka. Pexomennyerbes npodeciiina
KOHCYIIbTAllis MO BHOOPY MPOLEAYpH 3BapIOBaHHS
JUTsE 3°€JTHAHHS HEPXKaBilOUHX CTaJICH.

3 JOBI'OBIYHICTb

(1) BumMoru nmo mOBroBiYHOCTI, HaBeJEHI
B po3aim 4 EN 1993-1-1, Takox MOBUHHI
3aCTOCOBYBATHUCS JIJISl HEPIKABIFOUMX CTAJICH.

(2) BinmoBimHa Mapka — Hep:KaBirO4ol
cTalli  MOBMUHHa  Oyth  oOpaHa vy
BIJITOBITHOCTI IO CTIMKOCTI IO KOpPO3ii, 110
BUMAaraeTbcs Uil CEpPENIOBHIIA, B SKOMY
OyAyTb BUKOPHCTOBYBATHCS KOHCTPYKIIiHHI
CJIEMEHTH.

Mpumirka. BkaziBku mo BuOOpYy MatepiamiB 3i
CTiMKiCTIO 10 KOpo3ii HaBeneHi B [logaTky A.

3) [Ipy BHUKOpPUCTaHHI B €CTETUYHHX
HUISIX MOJIMBI HE3HAYHI 3MIHU BUTISAY
MOBEPXHI, 10 MOXYTh CTaTUCS B PE3yJIbTATI
HANBOTY OpyAy (SKUW TIPH HECTIPUSATIUBUX
oOcTaBUHAaX MOX€ CTBOPUTHU TpPIIIMHU 1
INPUBECTH JI0 MIKPOKOpPO3ii MOBEpXHi), SIKi
TaKOX TIOBUHHI TPHMMATHCA JI0 YyBaru.
BinmosigHa cTilfika 10 KOpo3ii HepxkaBitoya
CTaJlb TIOBHHHAa BHUKOPWUCTOBYBATHUCS JUIS
rapanTii TOro, M0 BiIOYBA€ThCS TUIBKU
HETJIMOOKHIA BITMB HA TIOBEPXHIO MPOTITOM
MPOEKTHOTO TEPMiHY CITY>KOM KOMIIOHEHTA.

Hpumirka. Bapiantu BUIJISLLY
rapsiaekataHux JucTiB onmcadi B EN 10163.

MTOBEPXHI

4) 3a HEOOXIAHOCTI, TOBHHEH OyTH
BKa3aHUU BIAMOBIAHUN PEXUM OUUIICHHS
Uil MATPUMKH  30BHIITHBOTO  BUTJISITY
MOBEPXHi.

(5) Xowa nmpu  M’SIKOMY  BIUIMBI
aTMoc(hepHUX YMOB BUMOTH, III0 HaBeJIEeHI B
(3), MoxyTh OyTH 3a0e3medeHi OUTBIIICTIO
MapoK  HEpKaBIIOYMX  CTaJlield, MpoTe
HEoOX1/IHI peKOMeH/allli EeKCIEepTiB, SAKIIO
HEp)KaBiloua  cTanb  IMOBIpHO  Oyne
MiJIaBaTUCA BIUIUBY  CEpPEIOBHINA, IO
MICTUTh XIMi4HI PEYOBHHH, BKIIOYAIOUU
atMochepu, TOB’s3aHI 3 TIEBHUMH
IPOMHCIIOBUMHU MpOIleCaMH, B OYHIBIAX 3
OaceitHaMU, 3 MOPCBHKOIO BOJIOIO 1 COJITHUMH
Opu3kamMu Bim Jgopir nans  OopoTebu 3
OXKEJIeTUIICIO 1 TOMY TIOTIOHE.

deposited metal and weld metal is not less than
that of the material to be welded.

NOTE: Professional advice is recommended on the
selection of welding procedure for jointing stainless steels

3 DURABILITY

(D) The requirements for durability given in
Section 4 of EN 1993-1-1 should also be applied
for stainless steels.

(2)  An appropriate grade of stainless steel
should be selected according to the corrosion
resistance required for the environment in which
the structural members are to be used.

NOTE: Guidance on the selection of materials for
corrosion resistance is given in Annex A.

(3) In cosmetic applications, the possible
minor changes in surface appearance that might
take place as a result of dirt deposits (which in
adverse circumstances can create crevices and
lead to surface micro-pitting) should also be
taken into account. A suitable corrosion-resistant
grade of stainless steel should be used to ensure
that only superficial surface attack takes place
within the design life of the component.

NOTE: Surface aspect features of hot rolled plates are
described in EN 10163.

4) If necessary, a suitable cleaning regime
should be specified to maintain surface
appearance.

%) Although, under benign atmospheric
exposure conditions, the requirements given in
(3) can be satisfied by most stainless steels,
expert advice should be sought if stainless steel
is required to be exposed to environments that
contain chemicals, including atmospheres
associated with certain industrial processes, in
swimming pool buildings, sea water and salt
spray from road de-icing or the like.

15


arymarenko
Прямоугольник


Ipumitka. JlogaTkoBa iHGOpMaIIis 3 IPOEKTyBaHHSI
JUTsI KOHTPOJTIO KOpo3ii HaBeneHa B Jlomatky A.

4 I'PAHUYHI CTAHU 3A
EKCIINIYATAOINHOIO
INPUIATHICTIO

4.1 3arajbHi H0JI0KeHHS

(1) Bumorm TO  HPUAATHOCTI  JIO
eKCIuTyaTallii, HaBeJeHI B po3aumn 7
EN 1993-1-1 noBuHHI 3aCTOCOBYBaTHUCS JI0
HEPXKaBIFOYHX CTaJICH.

(2)  Ilporunu Ta nepeMileHHs
€JIEMEHTIB [IOBUHHI OLIIHIOBATHUCS
BiJIOBITHO 710 4.2.

4.2  BusHaueHHH NPOrUHiB Ta
nepeMilleHb

(1) Bruis HeNIHIMHOI MOBEIIHKU
HanpyXeHHs-aedopMmartis HEp)KaBIIOUHUX
cTamei 1 eQeKTHUBHICTh  IOIEPEYHOTO

nepepizy MOBMHHI INMpUHMaTHCS [0 YBaru
IIPY OLIHIII TIPOTUHIB Ta TIEPEMIIICHb.
Mpumirka. BxkaziBku s onucy  HeJiHiHHOT

MOBEJ[IHKY BIAIAJICHOTO MaTepially cTaii HaBOIATHCS
B iHpopmaniiiHomy Jonatky C.

(2) OCHOBHI BHMOTH MIOJI0 TPaHUYHHX
CTaHIB 3a eKCIUIyaTallifHO MPUAATHICTIO

BKa3aHi B myHKTI 3.4 EN 1990.

MNpumirka. B EN 1990 wnHaBenmeni BignoBigHi
KOMOIHAIil [iff Ui BUKOPUCTAHHS B HACTYITHUX
CUTYAIIisIX:

- JUI1 pO3paxyHKy NpPOTHHIB Ta IEepeMillcHb
[pY TOCTIHOMY Ta/a00 3MIHHOMY BILIHBI,

- KOJM HEOOXiZIHO BpaxoBYBaTH TpUBATY
nedopMariiro  Wepe3  ycaluky, pelakcaiilo  4u
MOB3YYiCTh METaly;

— SKIIO BPaxOBYEThCS 30BHINIHIA BUTISAL
KOHCTPYKIIii, KoMbpOopT KOPHCTYyBaya, abo
(yHKIIIOHYBaHHS MAIIMHHOTO 00JIa/THAHHSL.

(3) EdextuBHuii nomnepeyHuii mepepi3
KOHCEPBAaTMBHO MOJXKE IPYHTYBaTHCS Ha
e(eKTUBHIN MMPHHI CTUCHYTHUX EJIEMEHTIB
Kjacy 4 T[omepeyHux Iepepi3iB,  sKi
BHU3HAUAIOTHCA 3 BHUKOpUCTaHHAM 5.2.3. B
AKOCTI ~ aJbTepHAaTHUBH,  MOXe  OyTH
BUKOPHUCTAHUN OB TOYHUN METOJ| 3T1HO

34.4 (4) EN 1993-1-5.

4) VY pa3si, SKIO0 eNeMEHTH MiAIAI0ThCs
3aITi3HEHHIO 3CYBY, e(heKTUBHUI
MIOTIEPEYHHI TIepepi3 MOXKe OOUYUCITIOBATHUCS
yepe3 C(QeKTHBHY IIUPHUHY, BU3HAYCHY
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NOTE: Additional information on design for corrosion
control is given in Annex A.

4 SERVICEABILITY LIMIT STATES

4.1 General

(1)  The requirements for serviceability given
in Section 7 of EN 1993-1-1 should be applied
for stainless steels.

(2)  Deflections in members should be
estimated in accordance with 4.2.

4.2 Determination of deflections

(1) The effects of the non-linear
stress-strain behaviour of stainless steels, and the
effectiveness of the cross-section, should be
taken into account in estimating deflections.

NOTE: Guidance for the description of the non-linear
material behaviour of annealed material is given in
Informative Annex C.

(2)  The basic requirements for serviceability
limit states are given in clause 3.4 of EN 1990.

NOTE: EN 1990 gives the appropriate combinations of
actions to use in the following situations:

- for calculating deflections under permanent
and/or variable actions;

- when long term deformations due to shrinkage,
relaxation or creep need to be considered;

- if the appearance of the structure or the comfort
of the user or functioning of machinery are being
considered.

3) The  effective  cross-section  may
conservatively be based on effective widths of
compression elements in Class 4
cross-sections  determined  using  5.2.3.
Alternatively, the more accurate method in
4.4 (4) of EN 1993-1-5 may be used.

(4)  In the case of members subject to shear
lag, the effective cross-section may be based on
effective widths determined wusing 3.2 in
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3rigao 3.2 B EN 1993-1-5.

(5) [Iporuamn Ta mepeMilieHHs MMOBHUHHI
OIIIHIOBATHUCS 3 BUKOPUCTAHHIM CEPEIHBOTO
MOJIYJsl TIPYXHOCTI E BHU3HAYCHOTO 3

s,ser %

ypaxyBaHHSIM HaNpPYXCHb B €JIEMEHTaX IiJ

KOMOIHAIlI€r0 HaBaHTAKECHHS TUTS
BI1JITOB1AHOT MeX1 eKCILTyaTaIiiHol
HAIIHHOCTI Ta  OpIEHTAlil  HampsaMy

NpoKaTyBaHHS. SIKIIO Opi€HTAllisl Hampsmy
MIpOKaTyBaHHsS HEBiJioMa ab0 HE MOXKe OyTH

rapaHToBaHa, TOi MMOBUHHO
BUKOPHCTOBYBATHCS 3HAYEHHS UL
MO3/I0BKHBOTO ~ HAampsiMKy. B sikocti
albTEpHATHUBY, METOJ CKIHYEHHUX
enemenTtiB, HaBeaenuid B Jomatky C

EN 1993-1-5 moxxe OyTH BUKOPHUCTaHM 3
ONKMCOM HEJIHINHOI TOBEIIHKH Marepiary,
HaBesieHoro B Jlonatky C 1bOro JOKyMEHTA.

(6) 3HaYCHHS
npyxHOCTI E

s,ser

CepPeAHBOTO  MOJIYJIS
MOXe OyTH OTPUMAHO 3:

EN 1993-1-5.
©)

secant modulus of elasticity E

s,ser

Deflections should be estimated using the
determined

taking account of the stresses in the member
under the load combination for the relevant
serviceability limit state and the orientation of
the rolling direction. If the orientation of the
rolling direction is not known, or cannot be
ensured, then the value for the longitudinal
direction should be used. Alternatively, the
FE-methods given in Annex C of EN 1993-1-5
may be used with the description of the
non-linear material behaviour given in Annex C
of this document.

The value of the secant modulus of
may be obtained from:

(6)
elasticity E

s,ser

E +F
_BurE) 5 ) (4.1)
ne: where:
E,; - cepemHii MOAYNh NpPYXKHOCT, IO E_, is the secant modulus corresponding to the
BiJIIOBigac HaIpy>KEHHIO o, B

PO3TATHYTOMY MOSICI;

E , — cepemniii MOIyNlb IPYXHOCTI, IO
BIJTIOBIJJA€ HANPYXKXEHHIO O, B CTHCHYTOMY
nosCl.

(7 Lk,
BIJITIOBITHOT'O HANpY>KEHHS MPUIATHOCTI 10
eKcruryaranii o, g, ., 110 HPOEKTYEThCS 1

E

5,1

3HauYeHHT A

HanpsIMOK  ITPOKaTyBaHHs
OIIIHEeH]1 3 BUKOPUCTaHHSIM:

MOXYTb OyTH

stress o, in the tension flange;

E_, 1s the secant modulus corresponding to the

stress o, in the compression flange.

(7)  The values of E; and E , for the
appropriate serviceability design stress o, g, .,
and rolling direction may be estimated using:

_ E
10002 E [ Guster | (42)
O paser \ Sy
ne: With:
i=1un2. i=1or2.
(8)  3uauenHs koedillieHTa n  MOXe (8)  The value of the coefficient » may be

Oytu B3sTe 3 Tabmuii 4.1.

Ipumitka. B Jlogmatrky C mpuBeneHuit MeTom s
OIIHKK # IS THX MapoK, SKi He BKa3aHi B

taken from Table 4.1.

NOTE: Annex C gives a method for evaluating n for
grades other than those listed in Table 4.1.
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Tab6mumi 4.1.

9) B sxocti cnpomenHs, 3miHa E

s,ser
B3JIOBX JIOBKMHH €JIEMEHTa MOXKe OyTH
NPOITHOPOBaHA, 1 MiHIMaIbHE 3HAYCHHS
E JUIL I[bOTO eJeMEHTYy (BiAMOBiIHE

s,ser
MaKCHUMaJbHOMY 3HA4YEHHIO  HAaIPY)XEHb
O\ tdser 1 02 pqer) MOXKE OYTH BUKOPHCTAHE

10 BCiii HOT'0 TOBKHUHI.

Taoauusa 4.1 - 3HayeHHd n
Table 4.1 - Values of n

9) As a simplification, the variation of E

along the length of the member may be
neglected and the minimum value of £ _ for

s,ser
that member (corresponding to the maximum
values of the stresses o, ;, . and o, . in the

member) may be used throughout its length.

Koedimient n
Mapka crami Coefficient n
Steel grade [To3moBXkHiit HampsIM [MeprieHAUKYISAPHHIA HATIPSIM
Longitudinal direction Transverse direction

1.4003 7 11

1.4016 6 14

1.4512 9 16

1.4301

1.4306

1.4307 6 8

1.4318

1.4541

1.4401

1.4404

1.4432

1.4435 7 ?

1.4539

1.4571

1.4462

1.4362 > >

5 I'PAHUYHI CTAHU 3A 5 ULTIMATE LIMIT STATES

HECYUYOIO 3JIATHICTHO
5.1 3arajbHi H0J0KeHH

(1) YMoBH, 1110 BUKJIQ/ICH] B po3aijiax 51 6
EN 1993-1-1, moBuHHI 3aCTOCOBYBAaTHUCA O
HEPIKaBIIOUMUX CTAJICH, 32 BUHATKOM BHITAJIKiB,
KOJM BOHHM 3MIHIOIOTBCS a00 3aMiHIOIOTHCS
CHellaJIbHUMUA YMOBAaMH, HaBEJCHUMH B I
gactuHi 1.4.

(2) YacTkoBl  KkoedimieHTH ¥, , K
BHU3HAYCHO B 234 EN 1993-1-1,
3aCTOCOBYIOTBCS 70 pi3HUX

XapaKTePUCTHYHUX 3HAYCHb OIOPY B I[OMY
pO3AiNIi HACTYMHUM YWHOM, AUB. Ta0mwuirto
5.1.
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5.1 General

(1) The provisions given in Sections 5 and
6 of EN 1993-1-1 should be applied for
stainless steels, except where modified or
superseded by the special provisions given in
this Part 1.4.

(2) The partial factors y,, as defined in
2.43 of EN 1993-1-1 are applied to the
various characteristic values of resistance in
this section as follows, see Table 5.1.
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Ta6aums 5.1 - YacTkoBi koedilieHTH
Table 5.1- Partial factors

CTIHAKOCTI

Omnip nomepevyHrx mepepiziB HAAIHUIIKOBIH Nedopmallii, BKIIOYAI0UX MIiCIIEBY BTpaTy

Resistance of cross-sections to excessive yielding including local buckling
Omip eneMeHTIB MpH MepeBipKax BTPaTy CTIHKOCTI eNEMEHTIB
Resistance of members to instability assessed by member checks

7/M0

7/M1

Resistance of cross-sections in tension to fracture

Onmip momepevHnx mepepiziB Ha PO3TAT NMPH pyHHYBaHHI

Yz

Omip 601TiB, 3aKJIETOK, 3BapHUX IIBIiB, IITHMTIB 1 TUCTIB IPX HABAHTAKECHHI
Resistance of bolts, rivets, welds, pins and plates in bearing

7/M2

Ilpumirka. 3HaueHHA J,, MOXYTb BHU3HAYaTHCH

HalliOHAILHUM JIOJIaTKOM. PeKOMEeHIyIOTbCsl HacTYIHI
3HAYCHHS:

NOTE: y,, values may be determined in the National
Annex. The following values are recommended

Vo =11
Y =11
Vir = 1,25

3) [IpaBuna 11 3aranbHOTO PO3PAXYHKY 3
BpaxXyBaHHSM TUTACTUIHOCTI HE MPUBOISITHCS.

Mpumirka. 3aranbHuil poO3paxyHOK Yy IUIACTHYHIN
cTazii He NMOBHHEH BUKOPHCTOBYBATHCS, SIKIIO TLTBKH
HEMa€ JIOCTaTHIX EKCIIepUMEHTAJIbHUX CBIIYECHb, MI00
rapaHTyBaTH, IO TPHUITYLIICHHS, 3po0jieHi 1pu
pO3paxyHKax, € XapakTepHUMH Uil (aKTHIHOL
MOBEJIHKH KOHCTPYKIii. 30KpeMa, He TOBHHHO OyTH
JIOKa3iB TOro, M0 3’€JJHaHHS MOXYTh YHHUTH OIIp
30UIBIIEHHIO BHYTPIIIHIX MOMEHTIB 1 CHJI 32 paxyHOK
MEXaHIYHOTO 3MIIIHEHHS

(4)P  3’enHaHHA, 1O CXWIBHI JI0 BTOMH,
TAaKO’X MOBHMHHI 3aJ0BOJIBHATH MPHUHLHUIAM,
o HaBeneHi y EN 1993-1-9.

(5) B enementax, sSiKi MOXYTb MiJIIaBaTUCS
3HauHIi Aedopmariii, HEOOXiTHO BPaxOBYBaTU
moTeHmian  Jiasi  30UIBIIEHHS  MIIMHOCTI,
OTPUMaHUH 32 PaxXyHOK XapaKTePHCTUK
MEXaHIYHOTO 3MIlIHEHHS ayCTEeHITHOI
HepKaBitouoi  crami. SKmo  MexaHIuHe
3MIIIHEHHs 301IblIy€e BIUIMB, SIKOMY MOBHMHHI
ONHAPATHUCS €IEMEHTH, TO 3'€JIHaHHS TMOBHHHI
MPOeKTyBaTUCS  Tak, 100  BiAMOBiAaTH
30UIBIIICHHIO OTIOPY €JIeMEHTa, OCOOIHBO MU
HEOOXITHOCTI ~ pO3paxyHKy 3a  HECYYOrO
3JIaTHICTIO.

(3)  No rules are given for plastic global
analysis.

NOTE: Plastic global analysis should not be used
unless there is sufficient experimental evidence to
ensure that the assumptions made in the calculations are
representative of the actual behaviour of the structure.
In particular there should be evidence that the joints are
capable of resisting the increase in internal moments
and forces due to strain hardening.

(4)P  Joints subject to fatigue shall also
satisfy the principles given in EN 1993-1-9.

(5)  Where members may be subjected to
significant deformation, account may be taken
of the potential for enhanced strength gained
through the work hardening properties of
austenitic stainless steel. Where this work
hardening increases the actions resisted by the
members, the joints should be designed to be
consistent with the increased member
resistance, especially where capacity design is
required.
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5.2 Knacudikaunis
nepepisis

nonepeyHux

5.2.1 Makcumanvne 6iOHOWIEHHA WIUPUHU
00 moeuWUHU

(1) YMOBH i1 NPOEKTYBAaHHSA IUIAXOM
po3paxyHKiB, HaBe[eHI B Il 4vactuHi 1.4,
MOXYTh 3aCTOCOBYBATHCS 1O IONEPEYHUX
mepepi3iB 3 po3MipamMu, NPHUBEACHUMH B
EN 1993-1-3, 3a BHUHATKOM HaBEACHUX Y
BOMY K JIOKYMEHTI BUINAIKIB  KOJIU
a0COJTFOTHI BIIHONICHHS IIUPUHH JIO TOBIIUHU

5.2 Classification of cross-sections

5.2.1 Maximum width-to-thickness ratios

(1) The provisions for design by
calculation given in this Part 1.4 may be
assumed to apply to cross-sections within the
dimensional limits given in EN 1993-1-3,
except that the overall width-to-thickness
ratios b/t and h/t as defined in EN 1993-1-3

should not exceed 400, see Figure 5.1.

(2) If visual distortion of flat elements of
the cross-section are unacceptable under the
serviceability loading, a limit of 5/t <75 may
be applied.

A

A

b/t i h/t, we muepesumyroTh 400, auB.
Pucynok 5.1.
(2) Skmo Bi3yallbHE BUKPUBJICHHS
IUIOCKUX €JIEMEHTIB MONEepPEedyHOro Inepepisy €
HENPUUHATHUM  TPH  EKCIUTyaTalliifHOMY
HAaBaHTa)XEHHI, TO TOTPIOHO KepyBaTUCs
oOMexenHsam b/t <75.
b/t < 400
[
!
hit < 400

Pucynok 5.1 - MakcumasnbHe BiJTHOUICHHS IIUPHUHU 10 TOBIIUHU

Figure

5.2.2 Knacugixauia eemenmis, wo

npayrowombs Ha CMUCK

(1) EnemenTtu momepeyHoro mepepisy, 110
MpalTh Ha CTHUCK, MMOBHHHI
knacudikyBatucs sk kmac 1, 2 abo 3 B
3QJIEKHOCTI  BIT  MEX, HaBEACHUX Y
tabmumi 5.2. CTHCHYTI €JeMEHTH sKi He

BIIMOBIAAIOTh  KpPUTEpiAM uisl  Kiacy 3,
MOBHHHI  KJIacU(iKyBaTUCA SK E€JIEMEHTH
Kiacy 4.
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5.1 - Maximum width-to-thickness ratios

5.2.2 Classification of  compression
elements
(1) Compression elements of

cross-sections should be classified as Class 1,
2 or 3 depending upon the limits specified in
Table 5.2. Those compression elements that
do not meet the criteria for Class 3 should be
classified as Class 4 elements.
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Ta6aumsa 5.2 (vyactuHa 1 3 4) — MakcumanbHi  BiJHOIICHHS

CTUCHYTUX YaCTHUH

MAPpUHA 10 TOBHIIUMHHU  IJIA

Table 5.2 (sheet 1 of 4) — Maximum width-to-thickness ratios for compression parts
BHyTpimHs yacTrHa, 10 MPAIIOE HA CTUCK
Internal compression parts
K
J Bics 3runy
— I T Tl 1 Axis of bending
—> e —> |l
IS .
t t
y_ ¥
c A c :
< T P Bicsk 3runy
t-—-1-——H— 11— - Axis of bending
Yacrtuna, mo Yacrtuna, mo YacTrHa, 0 3ruHAEThLCS Ta
Kuac 3rHHAETHCS CTHUCKA€EThCS CTHUCKAETHCS
Class Part subject to Part subject to Part subject to bending and
bending compression compression
Pozmoxin f f
HAaIPYXXEHHS B — — —
gacTHHAX (CTHUCK + + + | |
JOJIATHUIN) C c e
Stress dlstrlbutlop in - 1l _ _
parts (compression f f f
positive) Y !
308
skito (when) o >0,5: ¢/t < i
1 ¢/1<56,0¢ c/1<257¢ 122“‘1
skiro (when) o <0,5: ¢/t < o
a
320
skmio (when) o >0,5: ¢/t < i
2 c/1<58,2¢ c/1<26,7¢ B3a -l
29,1¢
akmro (when) o <0,5: ¢/t <
a
Posnogin y
HOPMAJIbHOTO 4 i —
HAIPYKEHHS B |4/ — +
YacTHUHaX (C;H/ICK c c c
JTOTATHHIA) cp +
Stress distribution in . . é
parts (compression 1, wi,
positive)
c/t<153¢\k,
3 c/t<74,8¢ c/t<30,7¢ Jutst k_ mue. EN 1993-1-5
For k_ see EN 1993-1-5
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Ta6aunsa 5.2 (vyactuHa 2 3 4) — MakcuMallbHI  BIAHOUICHHS IIMPUHU 10 TOBIIMHH IS
CTUCHYTUX YaCTHH
Table 5.2 (sheet 2 of 4) — Maximum width-to-thickness ratios for compression parts

Mapxa 1.4301 1.4401 1.4462
{235 P }0,5 Grade
e=|—= f H/mw
210 220 460
£, 210000 (N
p 1.03 1.01 0.698

Mpumirka. J[ns 3aMkHyTHX IPOdiliB ¢ MOke GyTH KoHCepBaTHBHO Tipuithsto sk (4 —2t) abo (b—27)

Note: For hollow sections, ¢ may conservatively be taken as (#—2¢) or (b-2¢).

3BHUCH TIOTULE
Outstand flanges

Tun YacTtuna, 1110 YacTuHa, 110 3rHHAETHCS Ta CTUCKAETHCS
Krnac npodinto CTUCKAETHCS Part subject to bending and compression
Class Section Part subject to CrtuckaHHS Ha KiHII Po3Tsr na kinui
type compression Tip in compression Tip in tension
Po3moxin
HOPMaJIbHOTO

HaNpy>XEeHHS B

YaCTHHAX fy < OC < OC
(cTck + fy fy +
JTOTATHHIA ) — +

Stress c C 5 - —

distribution in

parts
(compression
positive)
Komozro- 10¢ 10¢
hopmoBaHwMit c/t<10¢g c/t<— c/t< \j_
1 Cold formed 2 aNa
7 9
3\;1?3:; c/t<9¢ clt<=2 c/t<
a aNa
XononHo-
10,4 10,4¢
hopmoBaHwMit c/t<10,4¢ clt<— ¢ c/t<
o) Cold formed 4 aNa
o 4 9,4¢
3sapuuii ¢/t<9,4s c/t< clt<
Welded a aa
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Ta6aunsa 5.2 (vyactuHa 3 3 4) — MakcuMallbHI  BIAHOUICHHS IIUPUHU 10 TOBIIMHH IS
CTUCHYTUX YaCTHH
Table 5.2 (sheet 3 of 4) — Maximum width-to-thickness ratios for compression parts

Poszmonin
HOPMAJILHOTO
HaINpy>KCHHS B ¢
JaCTHHAX f y | fy
(cTHCK / + | ‘// + — +
J0JIaTHHIA) | B= _ ~— ~
Stress c
< c c
distribution in >‘ )(—)‘ |(—>‘
parts
(compression
positive)
XonoaHo-
(hopMoBaHwMi c/t<11,9¢ c/t <18, 1¢g, /ka Hns (for) k, mus. (see) EN 1993-1-5
3 Cold formed
Seap c/i<lle c/1<16,7\Jl, Jian (for) k, sup. (see) EN 1993-1-5
g I\éf:é‘: 1.4301 1.4401 1.4462
235 E } ’ :
e=|—= f, H/mm
! 210 220 460
{ f, 210000 (N/mm)
& 1,03 1,01 0,698
KyTtukosi npodini

Angles

He 3acTtocoByeTbes amsi KyTHKIB
BigHocuTtbes Takox A0 “3Bucu IpU HETIEpEepPBHOMY KOHTAKTI 3

h . h
< ,
noymih” (TUBUCH YaCTHHY 2) IHIIUMU IETAISIMU
Refer also to “Outstand flanges” b b Does not apply to angles in
(see sheet 2 of 3) t i continuous contact with other

components
Knac [epepis, mo cTuckaeTbes
Class Section in compression
Posmonin
HOPMaJIbHOTO
HAIpy>KeHHS B

qaCTHHax

| fy
(ctuck I
JIOJTATHHI)
Stress +
distribution

across section
(compression
positive)

b+h
3 hit<119¢: %39,15
t
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Ta6aunsa 5.2 (vyactuHa 4 3 4) — MakcuMallbHI  BIAHOUICHHS IIUPUHU 10 TOBIIMHH IS
CTUCHYTHX YaCTUH
Table 5.2 (sheet 4 of 4) — Maximum width-to-thickness ratios for compression parts
Tpy6uacti npodii
Tubular sections
d
{
Krnac Hpodiri 1o 24.0 C.H S, [HO STHHAIOTRCA [podini, mo cTUCKaIOTHCS
Class Section in bending Section in compression
Up to 240 CHS P
1 d/t<508’ d/t<508’
2 d/t<70s’ d/t<70s’
d/t<280¢’ d/t <90’
Mpumirka. oo d >240 mmi d/t > 280 Mpumitka. [logo d/t > 90’ mus. EN 1993-1-6
3 aus. EN 1993-1-6 NOTE: For d/t >90&" see EN 1993-1-6.
NOTE: For d >240 mmand d /¢ > 280¢” see
EN 1993-1-6.

Mapxa 1.4301 1.4401 1.4462
35 E 0.5 Grade
= — f H/mm®
{ /) 210000} (I}\Ummz) 210 220 460
g 1,03 1,01 0,698

5.2.3 E¢exmusna wupuna nonepeunux
nepepizieé ona knacy 4

(1) V xnmaci 4 mnomnepeyHux mepepisiB
e(peKTHBHA IIUpUHA MOXe OyTH BUKOpPUCTAaHA
JUIs TOTO, 11100 TIpH MiCUEBiN BTpaTi CTIMKOCTI
BHUKOHATHU HEeOoOXIIH1 MONPaBKH TUTST
3MEHIICHHSI  OMOpY 3  BHKOPHCTaHHSIM
4.4 (1) - (5) EN 1993-1-5, 3a BUHATKOM, SIKITIO
MOHWXYIOUMH  KoeQillieHT o  moTpiOHO
NpUEMaTH HACTYITHUM:

XonoaHohopMmoBaHi ab0 3BapHI BHYTPIIIHI
€JIEMEHTH:

_ 0,772 0,125
A
XonoaH0(OpMOBaH1 BUCTYMAKOY1 €JIEMEHTH:
_ 1 0,231
Ao Ap

3BapHi BUCTYMNAlO4i €JIEMEHTH:
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5.2.3 Effective widths in Class 4 cross-
sections

(1) In Class 4 cross-sections effective
widths may be used to make necessary
allowances for reductions in resistance due to
the effects of local buckling using 4.4 (1) to
(5) of EN 1993-1-5, except that the reduction
factor p should be taken as follows:

Cold formed or welded internal elements:

, ane (but) <1 (5.1)
Cold formed outstand elements:
ane (but) <1 (5.2)

Welded outstand elements:
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1024
o A

p:

e Ap
BU3HAYA€THCA SK:

[[e THYYKICTh €JIEMEHTa, IO

ane (but) <1 (5.3)

where 1, is the element slenderness defined
as:

blt

" 284k,

e
t — BIJIMOB1/IHA TOBIIWHA;
k, — Koe(dilieHT BTpaTH CTIHKOCTI, IO

3aJIOKUTh B KoeillieHTa HampyXeHHS i/ i

rpaHugHUX yMoB 3 Tabmumi 4.1  abo
tabnuui 4.2 B EN 1993-1-5;

b — BIJITIOBI/THA IMPUHA, SIKA PiBHA:
b — d nna nmomuyok (3a BuHsATKoM RHS
(Rectangular Hollow Section —

MPSIMOKYTHUM 3aMKHYTHH poQ1ib));

b — mUpUHA MJIOCKOTO EJIEMEHTY [UIs
nonmnaok RHS, sika koHcepBaTUBHO MOXe
OyTH npuiiHsTa K h—2¢;

b — b panga BHYTpIHIX (IaHIEBUX
esnieMeHTIB (3a BuHsATKOM RHS);

b — mUpHHA MJIOCKOTO EJIEeMEHTY JUIs
nomuis RHS, sika koHCEepBaTMBHO MOXe
OyTu npuHATa K b—21 ;

b — ¢ 1St 3BUCIB MOJIUIIb;
b - h JUISL  PIBHOMOMWYHUX 1
HEpPIBHOMOJIMYHUX KYTHKIB.

& — Koe(]illieHT 1o MaTepiainy, SKHH

BU3HAYAETHCA 3T1AHO 3 Ta0I. 5.2.

5.2.4 Bnaueu 3anizuioeanns 3cyey

(1) Bmnnusu 3aIi3HIOBaHHS 3CYBY
MOTPIOHO BpPaxoOBYBAaTH 3TiAHO 3 BKa3iBKaMU
3.3 EN 1993-1-5.

5.3  Omip nonepeyHux nepepizis

5.3.1 Onip po3zmazy ¢ micyax, ocnabaenux
omeopamu 01a 601mis

(1) 3HauYEHHS ONOPY PO3TATY MONEPEYHOTO
nepepizy MOTpIOHO TpUHAMATH MEHIIUM 13
3HAa4YeHb: OIOpY IUIACTHYHINA nedopmanii
TOTIEPEYHOrO nepepizy Opyrro N, p, 1 MeXi

mimHocti N

u

s TIOIIEPEYHOrO IEPEPI3Y HETTO.

(2) Omip TUTACTHYHIH nedopmartii
MOMEPEYHOro  Tepepizy OpyTrTo TOBWUHEH

in which
t is the relevant thickness
k, is the buckling factor corresponding to

the stress ratio y and boundary

conditions from Table 4.1 or Table 4.2
in EN 1993-1-5 as appropriate

b is the relevant width as follows:
= d for webs (except RHS)

S|

b = flat element width for webs of
RHS, which can conservatively be
taken as s —2¢

b = b for internal flange elements
(except RHS)
b = flat element width for RHS

flanges, which can conservatively be
taken as b—2¢

b = c for outstand flanges
b = h for equal leg angles and unequal
leg angles
g 1s the material factor defined in
Table 5.2.

5.2.4 Effects of shear lag

(1)  The effects of shear lag should be
taken into account as specified in 3.3 of
EN 1993-1-5.

5.3 Resistance of cross-sections

5.3.1 Tension resistance at holes for bolts
(1) The tension resistance of a
cross-section should be taken as the lesser of

the plastic resistance of the gross
cross-section N, ., and the ultimate

resistance N, ., of the net cross-section.

(2)  The plastic resistance of the gross
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BHU3HAUYATHUCS 32 (POPMYIIOIO:

cross-section should be determined using:

Noyra = AL Va0 (5.4)

(3)  Meska MIIIHOCTI MTOTIEPEYHOTO NIEpepizy
HETTO MOBHHHA BU3HAYATHUCS 33 (OPMYIIOO:

Nu,Rd

pu:
k. =(1+3r(d,/u—-03)),ane k <1;

r= [KUIBKICTh OONTIB Ha TMONEPEYHOMY
nepepisi]/[3aranbHa  KiIbKiCTH  OONTIB B
3’€JTHaHHI[;

u=2e,,ane u<p,

ne A, — TUIoma MOMEepevyHOro  mepepilzy
HETTO;
d, — HOMIHAJIBHUN JiaMeTp OTBOPY JUIA
ooura;
e, — BIJCTaHb BiJ UEHTPY OTBOPY UIA

0onTa 0 TPWIETJIOr0 Kpakw B HamIpsMi,
MEPICHINKYJIIPHOMY HaIpPsMKY Tiepeaadi Ha-
BaHTaKEHHS;

D, — BIJICTaHb BiJ] IIEHTPA JI0 IIEHTpa MK
oTBOpaMM i OodATIB B Hampsmi,
MEPIEeHIUKYIIPHOMY  HAmpsMKy TMepenaul
HABaHTA>KCHHS.

5.4  Omip enemMeHTIB BTpaTi CTIHKOCTI

5.4.1 3acanvnui nonoscenns

(1) Jns  HepkaBiouumx CTalell MarTh
BUKOHYBAaTHCSI YMOBU BTpaTH CTIMKOCTI 3a
3THHAJIBHOIO, MOMEePEUYHO-KPYTUIBHOIO,
KPYTHJIBHOIO, 3THHAJIBLHO-KPYTHUIBHOIO
dbopmMamMu Ta (QOPMOIO BHUKPHBICHHS, IO
Bukiagaerni B EN 1993-1-1 1 EN 1993-1-3
BIJIMOBIHO, KPiM JOMOBHEHb 1 3MiH B 5.4.2
abo 5.4.3.

HOpumirka. Ilysxr 6.3.23 EN  1993-1-1 ®He
BHKOPHCTOBYETHCS JUUISI HEPXKaBII09O1 CTai.

(2) v dbopmynax EN 1993-1-1
BUKOPUCTOBYIOTbCS ~ aOCOJIIOTHI ~ 3HAYCHHS
BIUIMBIB. Y, — € HaliMEHIIE i3 3HAYeHb },
X.» X1 1 Xgps M€ X, Ta ). 3aJ€KaTh Bil
3TUHANBHOI, ), — BIJ KPYTWJIBHOI, @ Y, — BiJ
KPYTHJIHbHO-3THHAJIBHOI BTPATH CTIAKOCTI.
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3) The ultimate resistance of the net
cross-section should be determined from:

r netﬁl /yMZ (55)
with:
k. =(1+3r(d,/u—03)) but k, <1
r= [number  of  bolts at  the

cross-section]/[total number of bolts in the
connection]

u=2e, but u<p,

where:

A s the net cross-sectional area;

net

d, 1isthe nominal diameter of the bolt hole;

e, 1s the edge distance from the centre of
the bolt hole to the adjacent edge, in the
direction perpendicular to the direction
of load transfer;

D, is the spacing centre-to-centre of bolt

holes, in the direction perpendicular to the

direction of load transfer.

5.4  Buckling resistance of members

5.4.1 General

(D) The  provisions for  flexural,
lateral-torsional, torsional, flexural-torsional
and  distortional  buckling given in
EN 1993-1-1 and EN 1993-1-3 as appropriate
should be applied for stainless steels except
as supplemented or modified in 54.2 or
5.4.3.

NOTE: Clause 6.3.2.3 of EN 1993-1-1 is not
applicable to stainless steel.

(2)  The actions should be placed into the
formulae in EN 1993-1-1 as absolute values.
Xmin 18 the lowest of the values y,, x., 7,

and y,. where y, and y. are calculated on

the basis of flexural buckling, y, is

calculated on the basis of torsional buckling
and y,. 1is calculated on the basis of

torsional-flexural buckling.
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5.4.2 Enemenmu nocmiitno2o nonepeunozo
nepepizy npu cmucHeHHi

5.4.2.1 Kpusi smpamu cmitikocmi

(1) st [EHTPaTBHO CTUCHYTHX
€JIEMEHTIB, 3HA4YE€HHA y JUIs BIINOBIIHOL

YMOBHOI THYYKOCTI A Mae BH3HA4YaTucs 3
BIAMOBIIHOI ~ KpUBOi  BTpaTH  CTIHKOCTI
BIAIIOBIAHO IO:

5.4.2 Uniform members in compression

5.4.2.1 Buckling curves
(6]

value of y

For axial compression in members the
for the appropriate

non-dimensional slenderness A should be
determined from the relevant buckling curve
according to:

1
r=——7F =<1 5.6
¢ + (¢2 _ /12)0,5 ( )
3 (with) ¢= 0,5(1 + a(Z —710)+ ﬂ?) (5.7)
e Where
— A f
A= |—L 5.8
NCV ( )
Ui knacis 1, 2 ta 3 monepeyHoro nepepisy; for Class 1, 2 and 3 cross-sections
— 4.
A= Ll (5.9)
NCF
IS KJ1acy 4 momnepeuHoro nepepisy; for Class 4 cross-sections
a — Koe(ilLlieHT HEeOCKOHAIOCTI; a is an imperfection factor
N, — T1npykKHa KpUTHYHA CUIa Ui N, is the elastic critical force for the
BIAMOBITHOI (QOpMH BTpaTH CTIMKOCTI fKa relevant buckling mode based on the
3QJIEKUTh B XapaKTEPUCTHK TMOMEPEUYHOTO gross cross sectional properties
nepepizy opyTro;
Ao —TpaHWYHA THYYKICTb. Ao limiting slenderness
(2) 3HaueHHS @ W Ao, O BiANOBIZAIOTH 2) Values for a and Ao corresponding

BIIMOBIAHIN  KpWBi  BTpatu  CTIHKOCTI,
MOBUHHI OyTH oTpuMaHi 3 Tabmwuii 5.3. Kpusi
BTpaTd cCTidkocTi B  Tabmuui 5.3  He
BUKOPHUCTOBYIOTHCS JJIsl 3aMKHYTUX MPOd1iiB,
JUTSL IKUX CTalll BIAMATIOIOTHCS ITICIS BUTOTO-
BJICHHS .

(3) Ipm rHYYkocti A<Ao abo mnpu
N I - .
NEd <. BIUIMBOM BTpaTH CTiHKOCTi MOKHa

cr
3HEXTYBATH 1 BHUKOHYBAaTH JIHMILIE MEPEBIPKY
MIIHOCTI MONIEPEYHOTO Mepepizy.

to the appropriate buckling curve should be
obtained from Table 5.3. The buckling curves
in Table 5.3 do not apply to hollow sections
which are annealed after fabrication.

For slenderness A<Ao or for

Si_é the buckling

3)
NEd

effects may be

cr

ignored and only cross
apply.

sectional checks
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Ta6muus 5.3 - 3HaueHHd o W Ao AN BTPaTH CTIMKOCTI 3a 3TWHAIBHOIO, KPYTHJBHOIO 1
3TUHAIBHO-KPYTHIIBHOIO (hopMamu

Table 5.3 - Values of a and Ao for flexural, torsional and torsional-flexural buckling

®dopma BTpaTH CTIHKOCTI Tun enementy o 7
Buckling mode Type of member 0
3ryuHanbHa XonoaHo(hopMOBaHH BiIKPUTOTO Mepepi3y 0.49 0.40
Flexural Cold formed open sections ’ ’
3akpuroro  mepepisy  (3BapHHMIA  Ta
0e3IoBHMIN) 0,49 0,40
Hollow sections (welded and seamless)
3BapHHI BIAKPUTOTO mepepisy (OCHOBHI Oci) 0.49 0.20
Welded open sections (major axis) ’ ’
3BapHUH BiAKpHUTOTO TIepepisy (Mai oci) 0.76 0.20
Welded open sections (minor axis) ’ ’
KpyrunpHa i 3ruHanbHO-KpyTHIBHA | Bei enemenTH 0.34 0.20
Torsional and torsional-flexural All members ’ ’

5.4.3 Enemenmu nocmiiiHozo nonepeunozo
nepepizy npu 32uni

5.4.3.1 Kpusi eunyuysanus npu empami cmiu-
KOCMI 3a 32UHAbHO-KPYMUTbHOIO OPMOTO

5.4.3 Uniform members in bending

5.4.3.1 Lateral torsional buckling curves

(1) st 3THHAJIBHUX CJICMCHTIB (1) For bending members of constant
MOCTIHOTO TIONIEPEYHOTO Tepepi3y 3HAUYCHHS cross-section, the value of y,, for the
17 I BIIMOBIHOT YMOBHOI THYYKOCTI A 17 appropriate  non-dimensional  slenderness
NoTpiOHO BU3HAYATHU 3 BUPA3Y: A1 should be determined from:
1
¢LT + ¢LT _/1LT
B IKOMY in which
br =051+ (Rur —0.4)+ 2, ) (5.11)
_ W f
A = |—22 (5.12)
MC}”

a,;; —Koe(dIlieHT HEJOCKOHAIOCTI a,; 1sthe imperfection factor

=0,34 nd  X0JOAHO(POPMOBAHHUX =0,34 for cold formed sections and

npopuTiB 1 TpodiNiB  3aMKHYTOTO hollow  sections (welded and

nepepizy (3BapHHUX Ta O0€31I0BHUX); seamless)

=0,76  nmns  3BapHUX  TOPOUIIB =0,76 for welded open sections and

BIIKpUTOTO  Tepepidy Ta  IHIIHUX other sections for which no test data is

npodiniB, UId SKUX HEMae JaHUX IO available

BUNIPOOYBaHHSM;
M, — KpuTHYHMH MOMEHT IIpU BTpaTi M, is the elastic critical moment for

CTIMKOCTI 3a TIIOCKOIO (OPMOIO B3THHY Y
MIPY>KHIN CTaii.
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(2) IIpu yMOBHIM THYYKOCTI Aur <0,4

M
abo rmpu MEd <0,16 BmIMBOM BTpaTH

cr
CTIMKOCTI 3a BTPATOIO IUIOCKOi (hOpMHU 3TUHY
MOXXHa 3HEXTYBaTH 1 BHKOHYBAaTH JIHIIE
MEPEeBIPKY MIITHOCTI MONEPEYHOTO Mepepizy.

5.5 EJjeMeHTH NOCTIHHOIO MONEPEeYHOro
nepepisy, 10 3rHHAIOTHCSH Ta CTHCKAITHCSA

(1) EnemenTn, siki miggarOThCA 3THHY Ta
OCbOBOMY CTHCKY TIOBHHHI 3a/JI0BOJIBHATU
HACTYITHOMY:

IleHTpajJbHUil CTHCK Ta KPYTHIbHHH
MOMEHT BiITHOCHO roJIOBHOI oci

Jis  3amobiraHHs  mepemxyacHoi
CTIAKOCTI BIZJTHOCHO OCHOBHOI OCI:

BTpaTu

Ny

M},’Ed + NEdeNy

(2)  For slendernesses Aur <04 or for

M
M—Ed <0,16 lateral torsional buckling effects

cr

may be ignored and only cross sectional
checks apply.

5.5  Uniform members in bending and
axial compression

(1) Members which are subjected to
combined bending and axial compression
should satisfy:

Axial compression and uniaxial major axis
moment

To prevent premature buckling about the
major axis:

+ K,
[Nb,Rd jmin g ﬂW,prl,yfy/j/M]

Jns  3amo0iraHHd — MepeayacHoi — BTpaTH
CTIHKOCTI HaBKOJIO MaJiol Oci (I €JIEMEHTIB,
10 TiJAAI0THCS BTPATI CTIMKOCTI 32 BTPATOIO
TI0CKOi (hOpMU 3TUHY):

Ny

(—r +k,,
Nb’Rd minl

OcboBHIT CTHCK Ta KPYTHJILHHH MOMEHT I10
onHil MaJii oci

Jlnst  3amoOiraHHs
HAaBKOJIO MaJIoi OCi:

nepea4acHoro 3runy

Ny +k

My’Ed + NEdeNy

<1 (5.13)

To prevent premature buckling about the
minor axis (for members subject to
lateral-torsional buckling):

M, gy + Nyey,

<1 (5.14)
Mb,Rd

Axial compression and uniaxial minor axis
moment:

To prevent premature buckling about the
minor axis:

(Nb,Rd )min ’

OcboBHil cTHCK 1 [JBOBiCHHII KpYyTHHIi
MOMEHT

Bci etemMeHTH MOBUHHI 3310BOJIBLHATH:

New o p M, gq + Npgey,
ﬂW,yI/Vpl,yfv /}/Ml

(Nb,Rd )min !

EnemenTy, 1110 MOTEHIIHO CXUIIBbHI A0 BTPaTH
CTIMKOCTI 3a BTPATOIO IUIOCKOI (POPMH 3TUHY,
TaKO’K TIOBUHHI 3a/10BOJIHSTH:

N,

My,Ed + NEdeNy

<1 (5.15)

ﬂW,szl,zf;v /7/M1

Axial compression and biaxial moments:

All members should satisfy:

+k Mz,Ed+NEdeNz <1 (5 16)
: ﬁW,zI/Vpl,zj(y/}/Ml - '
Members potentially subject to

lateral-torsional buckling should also satisfy:

k
(Nb,Rd)minl ! LT[ Mb,Rd

ﬂW,szl,zfy !Vanr

j+k{ Moz + Nests ]g (5.17)
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Y Bka3aHuX BHILe BUpa3ax:

€y,

fy 1e,, — S3MIIICHHA B HCUTPAJIbHIN OC1,

KOJIM  TIOTEPEeYHH  mepepi3  MiJIaeThes
PIBHOMIPHOMY CTHCKY;

Ny M, zyy M.z, — TPOEKTHI  3HAYEHHS

CHJIM CTHCKY 1 MaKCHUMallbHi KPYTHI MOMEHTH
HAaBKOJO OCEH )-y 1 z-z B3HOBX €JIEMEHTa
BIAIIOBITHO;

(Nb’Rd )min
JUIsL HacTymHuUX (opM BTpaTu CTIHKOCTI:

3TUHAIBHOI HABKOJIO OCI ), 3THHAJIBHOL
HAaBKOJIO oci z, KPYTHJIBHOT Ta
3TUHAITBHO-KPYTHIBHOI (hOpM;

(Nb’Rd )minl

IUIe  HACTYMHHX (OpM BTpaTH CTIHKOCTI:
3THHAIBHOI HABKOJO OCi z, KPYTWJIBHOI Ta
3TUHATBHO-KPYTHIBHOI (hOopM;

— HalMeHUIe 3HAa4YeHHA N, .,

— HaiMeHUIe 3HAa4eHHA N, .,

By, w By . — 3HaueHHA [, , O BU3HAYEHI

JUTSL OCEH y ¥ z BIATIOBIIHO,

ne S, =1,0 — g xmacy | um 2 monepeyHnx

nepepizis;
By =W,/W, — nmna kmacy 3
HOTIEPEYHHX Mepepi3iB;
By =Wy, /W, — nana xmacy 4
HOTIEPEYHHX Mepepi3iB.
Wp,,y 1 Wp,,z MOAYJl TUJIACTUYHOCTI JJIs
oceil y U z BIAMNOBIIHO;
M,,, — omp BTpari  CTiMKOCTI  3a

3THHAJIbHO-KPYTUIBHOIO (OPMOIO;
k,, k., k; —xoedinieHTH B3acMOIi.

Hpumirka 1. B HanlioHanbHOMY JOAaTKy MOXYTh OyTH

Bm3HavdeHi k , k , k, . PexoMeHIyroThCS HACTYIHI

LT *

3HAYCHHA:

In the above expressions:

ey, and e,  are the shifts in the neutral axes
when the cross-section is subject
to uniform compression

Ny M,z and M_, are the design values

of the compression force and the
maximum moments about the y-y
and z-z axis along the member,
respectively

(Nb’Rd )mjn is the smallest value of N, ,, for

the following four buckling
modes: flexural buckling about
the y axis, flexural buckling about
the z axis, torsional buckling and
torsional-flexural buckling

(Nb,Rd )mjnl is the smallest value of N, ,, for

the following three buckling

modes: flexural buckling about

the z axis, torsional buckling and

torsional-flexural buckling

By, and B, . are the values of S,
determined for the y and z axes
respectively in which

By =10 for Class 1 or 2 cross-sections

By =W, /W, for Class 3 cross-sections
By =W, /W, for Class 4 cross-sections

W, and W, are the plastic moduli for the

y and z axes respectively
M, ., is the lateral-torsional buckling

resistance
k,, k., k,; are the interaction factors

NOTE 1: The National Annex may define & , k_,

k,, . The following values are recommended:

k, =10+2(1, -05) e

b,Rd,y

ane (but)

12<k, <1242 Vet
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k. =10+2(1. —0.5)

NEd

b,Rd Jmin1

Axne (but)

12<k, <1,2+2

Ny

ZNb»Rd jminl

k=10

[pumirka 2. B HanlioHanbHOMY HOAATKY MOXYTh OYTH
MpUBEIeHI IHImI KOeQillieHTH B3aeMOIii B SKOCTI
aIbTepHATHBH PiBHAHHAM 5.13-5.17.

5.6 Omip Ha 3pi3

(1)  PospaxynkoBuii omip Ha 3pi3 Vg,
MIOBUHEH OYyTH NPUNUHATUN SK MEHIIUH 3:
oropy BTpaTi CTIHKOCTI npu i
nepepisyBanbHOi cui V), o, 3rigHo 5.2 (1)
EN 1993-1-5 3i 3minamu (3) 1 (4) Ta onopy Ha
3pi3 y wiactuyHid cramii  V, p, 3rigHO
6.2.6 (2) EN 1993-1-1.

(2) Jluctu 3 BigHOWEHHSIM A, [t Ginbiie
.52 . .
HDK —¢& N HemiCUJIEHUX CTIHOK a0o

n
23 . . .
—é&nJk, nng miacuneHuX CTIHOK IOBHHHI
n

T

NepeBIPATHCA Ha OMip BTpaTi CTIMKOCTI MpH
3CyBl 1 MOBHHHI OyTu 3a0e3neyeHi pedpamu
KOPCTKOCTI Ha oIopax,

ne h, — dncta TIMOMHA 3axBaTy MK
¢naHusiMu, UB.  pUCyHOK 5.1
EN 1993-1-5;
£ BH3HAYeHO B Tabmumi 5.2;
k. BU3HA4YECHO B MyHKTI 53
EN 1993-1-5.

Hpumirka. Y HamiOHATBEHOMY JOAATKY MOXE OyTH
BU3HAUEHO 7] . PexomenyeThes 3Hauenns 77= 1,20.

(3)  Hus cTiHOK 3 MONEpeyHHUMH pedpamu
KOPCTKOCTI Ha Omopax 1 uid CTiHOK abo 3
MPOMIKHUMHU MOTIEPEYHUMH, abo 3
MO3/JI0BKHIMU pedpamMHu  KOpPCTKOCTI abo 1
TAMH ¥ IHIOMMH, KOE]IlieHT ¥,  AJsd
JOZIaBaHHS J10 ONOPY BTPATi CTIHKOCTI MpH Aii
nepepi3yBajibHOI CHJIM JO0 CTIHKH TTOBHHHO
OyTH OTPUMAHO HACTYITHUM YHHOM:

NOTE 2: The National Annex may give other
interaction formulae as alternatives to equations 5.13
to 5.17.

5.6 Shear resistance

(1) The design shear resistance V_,,
should be taken as the lesser of the shear
buckling resistance V, ,, according to 5.2 (1)
of EN 1993-1-5 modified by (3) and (4) and
the plastic shear resistance V, ., according to
6.2.6 (2) of EN 1993-1-1.

(2)  Plates with A, /t greater than 28
n

for an unstiffened web or 28\/16_, for a
n

stiffened web should be checked for
resistance to shear buckling and should be
provided with transverse stiffeners at the
supports.

where %, is the clear web depth between

flanges, see
EN 1993-1-5
& 1is defined in Table 5.2

k. is defined in clause 5.3 of
EN 1993-1-5

NOTE: The National Annex may define 77. The value
77= 1,20 is recommended.

Figure 5.1 of

3) For webs with transverse stiffeners at
supports only and for webs with either
intermediate  transverse or longitudinal
stiffeners or both, the factor y, for the
contribution of the web to shear buckling
resistance should be obtained as follows:
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Xo=T1
L —u1s 064005
v 2

ge A, OaHo B nyakrax 5.3 (3) 1 (5)
EN 1993-1-5.

(4) Skmo omip mMoONMHMI HE TOBHICTIO
BUKOPHUCTOBYETHCS npu POTUCTOSHHI
3rUHAK0YOMY MOMEHTY, TOOTO M, <M, ),
TO KOEe(ilieHT y,, IO MPEACTaBise poOOTy
MIOJTUIIb, MOKE OYTH BKJIFOUEHHH B OITip BTpaTi
CTIHKOCTI TP [ii TIepepi3yBaibHOI CHIIN. ¥,

HaBezieHui y myHkTi 5.4 (1) EN 1993-1-5, ane
3 ¢, BKa3aHUMH HIDKYE:

3,5b .12 f
c= {0,17 + =L LA ”:Ia
twhwf;zw
5.7 IlonepeuHi pedpa xopcTKOCTI
(1) VYmoBu B 93 EN  1993-1-5

BUKOPUCTOBYIOTBHCA 3 HOITOBHCHHSAMU SFiI[HO 3

2)i(3).

(2) Omnip pebOpa KOPCTKOCTI  BTparTi
crifikocti N, p, 13 IUIOMIMHH IIOBHHEH
BHU3HAYaTUCS o 542 3
BUKOpucTaHHIM «a=0,49 1 20=0,2.

[IpuBenena nomxkuHa [ pedOpa >KOPCTKOCTI
MIOBUHHA BIJANOBIJAaTH YMOBaM 3aKpIIJICHHS,
ane He Oyrm MmeHmow 3a 0,75k, sKkmo

obuaBa KiHIi 3adikcoBaHi 300ky. binbiia
JIOBXKMHA [ MOK€ BHMKOPHCTOBYBATHCS 3a
YMOBH MEHINIOTO 3aKpIIUICHHS KiHIIB. K10
pebpo  KOpPCTKOCTI ~ Mae  BUpI3  Ha
HaBAHTA)KCHOMY KIHII, orip Horo
MOTIEPEYHOr0 Mepepi3y Mae MepeBipATUCS Ha
HaBaHTa)XEHOMY KIHIIl 3 ypaxXyBaHHSM ILIOIII
HETTO.

(3) Jns mepeBipku BTpaTH  CTIMKOCTI
epeKTHBHA IUIOIA IIOMEPEYHOro mepepizy
pebpa KOPCTKOCTI TOBHMHHA BKIIIOYATH CaMe
pedpo KOPCTKOCTI, a TAKOK MIUPUHY CTIHKU B
l1et,, mo oOuaBa 60kH Bix pedpa >KOPCTKOCTI.

Ha kinmgx ememeHta (4 OTBOPIB Yy CTIHIII)
JoJaTKOBa IIrpHHa, sKa IIOBUHHA
MpUMaTHCS 10 YBard, MOBHHHA TOPIBHIOBATH
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TUIS
for

JJIA

for

and

Aw < 5.18
7 (5.18)

- 06

Ao > 5.19
" (5.19)

where A, is given in clauses 5.3 (3) and (5)
of EN 1993-1-5

4) If the flange resistance is not fully
utilised in withstanding the bending moment,
ie. My, <M, , then a factor g,
representing the contribution from the flanges
may be included in the shear buckling
resistance. y, is given in clause 5.4 (1) of

EN 1993-1-5 but with ¢ given below:

€<0,65 (5.20)
a

5.7 Transverse web stiffeners

(1)  The provisions in 9.3 of EN 1993-1-5

apply with additions according to (2) and (3).

(2) The out-of-plane buckling resistance
N, p, of the stiffener should be determined

from 5.4.2 using a =0,49 and Ao = 0,2. The
buckling length / of the stiffener should be
appropriate for the conditions of restraint, but
not less than 0,754 , where both ends are

fixed laterally. A larger value of / should be
used for conditions that provide less end
restraint. If the stiffener has a cut-out at the
loaded end, its cross sectional resistance
should be checked at the loaded end
considering the net area.

w2

3) For the buckling check, the effective
cross-sectional area of a stiffener should
include the stiffener itself plus a width of

web of llgt, either side of the stiffener. At
the ends of the member (or openings in the
web) the contributory width to be taken into
account should be either 11&¢, or the existing

width, whichever is the smaller.
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llet,, abo icHyrowil HMIMPHHI, B 3aJE€XKHOCTI

BIZ TOTO, SIKE 13 3HAYEHD € MEHIIINM.
6 INPOEKTYBAHHSI 3’ €EJJHAHDb
6.1 3araJbHi H0J0KeHHS

(1) YMmoBu, HaBeneHi B EN  1993-1-8,
MOBHHHI 3aCTOCOBYBATHCA 10 HEPKaBIIOUHUX
CTajliel, 3a BHUHATKOM BHUIAJKIB, KOJIU
CKOperoBaHo a0o0 3aMiHEHO CHeliaIbHUMHU
yMOBamu, HaBeJIeCHUMH B 6.2 Ta 6.3.

Hpumirka. [Hpopmamis Mo JOBroBigHOCTI HaBelneHa B
Honatky A. Iadopmaris 3 BHUTOTOBICHHS 3’€IHAHBb
HaBeneHa B EN 1090-2.

(2) [IpoexTyBaHHS 3'€HAaHb JJIS JIACTIB
HEp)KaBilo4uoi  cTalmi 3  BUKOPHUCTAHHSIM
caMOHapi3aIbHUX TBUHTIB MMOBUHHO
BigmoBizaty EN 1993-1-3, 3a BUHATKOM, KOJIH
CHJla BHCMUKYBaHHS TOBHHHA BH3HAYaTHCS
BUIIPOOYBAHHSIM.

Hpumirka 1. 37aTHICTP IIypyma A0 CBEPIUTIHHS i
YTBOPCHHS Hapi3KW B HEPXKaBilOWii CTaji MOBUHHA
OyTH TinTBep/pkeHa BUMPOOYBaHHAMH a00 ITOCTATHIM
JIOCBIJIOM.

Hpumirka 2. @opmynu g CHIM BUCMUKYBaHHS Ha
migcTaBi BUMPOOYBAHHS 3TITHO 3 PO3ALIOM 7 MOXYTh
OyTu nani B HammioHamsHOMY JOIaTKY.

6.2 3’cqHaHHA HA 00J1TAX

(1) MinHicTh Ha 3MHHAHHA [IOBUHHA
PO3paxoByBaTUCS 3aMIHOIKO [, Ha NpHUBEACHE

3Ha4YeHHd f, ., , AaHe y Gpopmyii

6 CONNECTION DESIGN
6.1 General

(1) The provisions given in EN 1993-1-8
should be applied for stainless steels, except
where modified or superseded by the special
provisions given in 6.2 and 6.3.

NOTE: Information on durability is given in Annex
A. Information on fabrication of connections is given
in EN 1090-2.

(2)  The design of connections for
stainless steel sheets using self-tapping
screws should be in accordance with
EN 1993-1-3 except that the pull-out strength
should be determined by testing.

NOTE 1: The ability of the screw to drill and form
threads in stainless steel should be demonstrated by
tests unless sufficient experience is available.

NOTE 2: Formulae for pull-out strength based on
testing according to Section 7 may be given in the
National Annex.

6.2 Bolted connections

(1)  Bearing strength should be calculated
by replacing f, by a reduced value f,,,,

given by:

fovea =0,5f,+0,6 1, , ane (but) < f, (6.1)

(2) Bontu 3 HepxaBitouoi crami, M0
cxunpH1 110 3pizy mo EN ISO 3506 kareropii
matepiany 50, 70 1 80 moBUHHI po3TisIaTHCA
K Mapku 0onTiB 4.6, 5.6 Ta 8.8.

(3)  Hecyua 3natnicts Gonra Ha 3CyB £ g,

MMOBUHHA BU3HAYATHUCS 3 HACTYMHOT (hOPMYJIH:

(2) Stainless steel bolts in shear to
EN ISO 3506 property classes 50, 70 and 80
should be treated like bolts grades 4.6, 5.6
and 8.8.

3) The shear resistance of a bolt, F, .,
should be determined from the following:

af, A
Fopg == (6.2)
V2
ne where
A — IJI0IIA MONEPEeYHoro nepepizy donra A s the gross cross-section area of the

OpyTTO (SKIIO TIUIOLUIMHA 3pi3y MNPOXOIHUTH
4yepe3 HeHapi3Hy 4acTUHY Oonra); abo mioma
PO3TATHEHOT YacTUHU OO0NTa (SKIIO TUIOMIMHA

bolt (if the shear plane passes through
unthreaded portion of the bolt); or the
tensile stress area of the bolt (if the
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3pi3y TNPOXOOUTH Yepe3 Hapi3Hy YacTHHY
0onTa);
f.,, ~ — TUMYacoBHWi omip 0oiTa Ha PO3THT,

IIUB. TA0IUIO 2.2.

IIpumirka. 3HadeHHss @ Moxe Oyt Bu3HaueHo B Ha-
LiOHAJTPHOMY IONATKy. PexoMeHIoBaHi 3Ha4eHHS Ha-
CTYTIHI:

— SKIIO TUIOIIMHA 3pi3y MPOXOIWTH Yepe3 HeHapi3Hy
yactuHy 6onra, a =0,6;

— KO IUIOLIMHA 3pi3y NPOXOJHUTh 4Yepe3 Hapi3Hy
yactuHy Oonta, ¢ =0,5.

6.3 IIpoexTyBaHHS 3BapHHUX LIBIiB

(1) [Ipy BHU3HAUEHHI NPOEKTHOTO OINOPY
KYTOBHX 3BapHHX IIBIB 3HAUEHHS Koe]illieHTa
Kopessiii S, moBuHHO OyTH mpuitHsTe K 1,0

TUTSE HOMIHAJIBHAX KJ1aciB MIIHOCTI
HEp)KaBIIOYOi CTalli, SKIIO TUIBKK MEHIIE
3HAYEHHS HE OOIPYHTOBaHE BUIPOOYBaHHSIMU
BIJIMOBIHO 70 PO3ILTY 7.

7 PO3PAXYHOK HA OCHOBI
BHUITPOBYBAHb

(1)  Posamin 5.2 1 Homatok D EN 1990 1
po3ain 9 Ta [lomarok A EN 1993-1-3
MPUMHSTHI 10 HEPXKAaBIIOUMX CTaJei.

(2) [TpoToTunu 11 BUNPoOyBaHb MOBUHHI
OyTH BUTOTOBJIEHI aHAJIOTTYHUM YHMHOM, L0 ¥
KOMIIOHEHTH KIHIIEBOi MPOIyKLii, Tak, 1100
BOHM  BigoOpaxaim  TOW XK€  pIBEHb
MEXaHIYHOTO 3MIIIHEHHS.

3) OcCKiIbBKM MapK{ HEp’KaBIIOUOl CTaji
MOXYTh JIEeMOHCTPYBaTH aHI30TPOITHI
BJIACTHBOCTI, 3pa3KH IOBUHHI TOTYBaTUCS 3
wMTe abo nucra Tiel x opieHTauii (ToOTO
MEPIIEHINKYISIPHO a00 MapajellbHO HAMPSIMKY
MPOKATyBaHHS) MIO 1 KOHCTPYKIis. Ko
KIHIIEBa Opi€HTAIlisl HeBigoma abo HE MOXKe
OyTH TapaHTOBaHa, BMIIPOOYBaHHS MOBHHHI
OyTH mpoBeAeHl JUIsi 000X OpleHTalii, 1 Mae

Oytu oOpaHud  HalMEHII  CHPHUATIUBUN
pe3yibTar.
8 BTOMA

(1) Jns  BU3BHAYEGHHS  MEXI  BTOMH
KOHCTPYKLIN 3 HEpXkaBiro4oi cTan HeoOXiTHO
3BepHyTHCA 10 EN 1993-1-9.
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shear plane passes through the threaded
portion of the bolt);
f., 1s the ultimate tensile strength of the

bolt, see Table 2.2.

NOTE: The value of o may be defined in the
National Annex. The recommended values are:

— if the shear plane passes through unthreaded
portion of the bolt, & =0, 6
— if the shear plane passes through the threaded
portion of the bolt, & =0,5

6.3 Design of welds

(1)  In determining the design resistance
of fillet welds, the value of the correlation
factor S, should be taken as 1,0 for all

nominal strength classes of stainless steel,
unless a lower value is justified by tests in
accordance with Section 7.

7 DESIGN ASSISTED BY TESTING

(1) Section 5.2 and Annex D of EN 1990
and Section 9 and Annex A of EN 1993-1-3
are applicable to stainless steels.

(2) Prototypes for testing should be
produced in a similar manner to the
components of the final product, such that
they reflect the same levels of work
hardening.

(3)  Because stainless steel grades can
exhibit anisotropy, the specimens should be
prepared from the plate or sheet in the same
orientation (i.e. transverse or parallel to the
rolling direction) as intended for the final
structure. If the final orientation is unknown
or cannot be guaranteed, tests should be
conducted for both orientations and the less
favourable result should be adopted.

8 FATIGUE

(1) For determining the fatigue strength
of stainless steel structures, reference should
be made to EN 1993-1-9.
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9 BOTHECTIUKICTH 9 FIRE RESISTANCE

(1)  Hns npoexTyBaHHS KOHCTPYKIIH 3 (1)  For structural fire design, material
BpaxyBaHHSIM BOTHECTIHKOCTI, TOBUHHI OyTH properties at elevated temperatures in
BUKOPHCTaHI XapaKTEPUCTUKU MaTepialiB Mpu Annex C of EN 1993-1-2 should be used.
mijBuieHnx Ttemneparypax 3 Jlomarky C

EN 1993-1-2.
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TIOJATOK A (noBinKoBuii)
JTOBI'OBIYHICTH

A.l1  Beryn

(1) [Ipunnumnosa BIJIMIHHICTb MIXK
3aCTOCYBAHHSM HEP)KaBIlOYMX CTaJled Ta
BYIUICLIEBUX CTAJIEH B TOMY, L10:

— 7S BYTJICHICBUX CTaJICi 3aXHCT BiJ] BIUIUBY
HAaBKOJIMIIIHBOTO  CEpeoBUINA 1, 5K
HACJIJIOK, OYIKYBaHUM TEPMIH CIyKOHU
MOYKHA po3risiiaTu OKPEMO BiJ
MPOEKTYBaHHS KOHCTPYKITiH;

— NS HepXKaBiIOUMX CTajed OdviKyBaHUH
TepMiH  CIykOM  BU3HAYAETbCS  HE
HACTYITHUMHU 3aXHCHUMHU 0OpoOkammu, a
MMOYaTKOBUM BHOOPOM Marepiaiis,
MPOILIECOM TMPOCKTYBAaHHS Ta IPOILECOM
BUPOOHHMIITBA, @ TAKOXK THM YU MiJXOMIATh

BOHHN JJIA YMOB HAaBKOJIMIIHBOT'O
CEepEIOBHILIA.
(2) Hnst TOTO 100 3poOUTH

OoOrpyHTOBaHHMIM BUOIp BIAMOBIAHOI MapKu
HEp)KaBilo4uoi  cTajli  JJIi  KOHKPETHOIO
3aCTOCYBaHHA ab0 MpPaBUJIBHO 3aCTOCYBAaTH
ICHYIOUl TOCIOHHMKM 3 YCTaJeHOi MpaKTUKU
YHUKHEHHSI KOpO3ii, HEOOXiTHO MaTH MeBHE
PO3yMIHHSI MEXaHI13MIB KOpPO31i B HEpKaB1r0vii
cTai.

3) Bci 3BuualiHi KOHCTPYKIINHI MeTalu
Mg JI€I0  CyXOro TOBITPS  YTBOPIOIOTH
MOBEPXHEBY OKCHJAHY IUIBKY. Oxuc, 1o
dbopMyeTbcss  Ha  OUIBLIOCTI  BYIVIELIEBHUX
CTaJIeH, JIETKO PYHHYETHCS 1 32 MPHUCYTHOCTI
BOJIOTH BX€ HE BIIHOBIIIOETHCS. TaKUM YHHOM
MK CTaJIIO, BOJIOTOI0 1 KHCHEM MOJKE
BiIOyBaTHCs XIMIYHA peakilis 3 YTBOPEHHIM
ipki. 3a BUHATKOM aTMocdepocTiiikoi craili,
115 ipKa HE € 3aXMCHOIO 1 HE 3aBa)kae MPOIeCy
KOpO3ii.

4) Hepixagiroua CTallb TaKOX
okucmoeTbesa.  CdhopMOBaHMI  OKCHI Mae
BUCOKHMI BMICT XpOMy 1 € CTaOuIbHMM, He
MOPUCTHM Ta MII[HO TPHIISATAE O MeETaly.
OnHak, Ha BiIMiHY BiJl OKCHIB, COPMOBAHUX
Ha  BYIJICNCBHX  CTasIX,  SIKIIO  BIH
po30uBaEeThea (HAMPUKIAA, TPU MOAPSIHUHAX
abo0 Tmopi3i), TO BIH 3JaTHUH HETAWHO
CaMOBIIHOBUTHUCS TIPU HASIBHOCTI MOBITps 200
OKHCITIOI0YOTro cepenoBuma. OKCHI TaKOX
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ANNEX A [informative] - DURABILITY

Al Introduction

(1)  The principal difference between using
stainless steels and using carbon steels is that:

— for carbon steels, protection from
environmental effects, and hence life
expectancy, can be dealt with separately
from structural design;

— for stainless steels, life expectancy is not
determined by subsequent protective
treatments, but by the initial selection of
materials, the design process and the
fabrication procedures, and by their
suitability for the environmental conditions.

(2) To make an informed selection of an
appropriate grade of stainless steel for a
particular application, or to correctly apply the
available guidance on good detailing practice
in order to avoid corrosion, it is important to
have some appreciation of the mechanisms of
corrosion in stainless steel.

3) All common structural metals form
surface oxide films when exposed to dry air.
The oxide formed on most carbon steels is
readily broken down, and in the presence of
moisture it is not repaired. Thus, a chemical
reaction can take place between the steel, the
moisture and oxygen to form rust. Except in
weathering steels, this rust is not protective
and does not impede the corrosion process.

(4)  An oxide is also formed on stainless
steel. This is chromium-rich and is stable,
non-porous and tightly adherent to the metal.
However, unlike that formed on carbon steels,
if it is broken down (such as by scratching or
cutting), it is capable of immediate self-repair
in the presence of air or an oxidising
environment. It is also highly resistant to
chemical attack. For these reasons it is known
as a “passive film”. Although this film is very
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IyXKe CTIMKUH 0 XIMIYHMX BIUIMBIB. 3 IHX
OPUYMH  BiH  HA3WUBAETBCA  «ITACHBHOIO
ITiBKOIO». Xoya I IUTIBKA JyKe TOHKa
(6amssko  5-10°  mm), BoHa 3abesmeuye
HEpXKaBiIOYil CTalll XapaKTepUCTUKH BHCOKOL
KOpO31HOi CTIMKOCTI, 3amoOiraroud peakii
cTaii 3 atMmocdeporo.

(%) [ToBeninka MacMBHOI TUTIBKH 3aJICKHUTh
Bil CKJIaay cTayi, oOpoOku ii MOBepxHi i
KOpO3iiHOT TIPUPOIH HABKOJIMIIHBOTO
CEpeIOBHUIIIA. CrabinbHICTD TUTIBKA
30UIBIIYETHCS IO Mipi 30UIBIICHHS BMICTY
XpoMmy. BiTbIIicTh HEpKaBilOUMX CTalieH, sKi
BUKOPUCTOBYIOTBCSL B OYHIBHHUIITBI, MICTAThH
omus3pko 18% xpomy i 10% wnikemo. Jleski
HEp)KaBilOYl CTaJl TAaKOX MICTATh MOJIOIEH
TUTSL TIOJJATTBIIOTO 30UTBIIEHHS OMOPY KOPO3ii.

(6) [[s KOHLENIis YTBOPEHHA MAaCUBHOI
TUTIBKM BKJIMBA, OCKUIBKU OyIb-sKi yMOBH,
K1 3ano0iraloTh YTBOPEHHIO IUTIBKH abo
BUKJIUKAIOTH il py¥HYyBaHHS, TaKOX
MPU3BEIYTh A0 BTPATH CTIHKOCTI 10 KOPO3ii.
Kopo3zis HepkaBitodoi cTaii  BiIOyBa€eThCs
TOJIi, KOJTM TTACUBHA TIJTiBKA MOUIKOIKY€ETHCS, 1
iif He BIAETHCS BITHOBUTHCS.

(7 Hepxagitoui cTtajii B LIJIOMY MAalOTh
BHUCOKY CTYIIHb OIOPY KOpPO3ii 1 3aJ0BLIBHO
BUKOHYIOTh CBOT (yHKIiT B  OUIBIIOCTI
cepenoBuIl. Mexxa onopy Kopo3sii AJis MeBHOT
HEpPKaBiIOYO1 CTaji 3aJeKUTh BiJ JETYIOUHX
KOMITOHEHTIB, a 1I€ O3Hayae, 110 MpU BILUIUBI
KOPO31MHOTO cepeloBUIla peakilii KOXKHOI
Mapkud  37erka  BLAPI3HSIOThCA.  Tomy
HEOOXiTHO 3  OOepexHicTio  BHOMpaTH
HaWOUIbII MPUIHATHY MapKy Hep)KaBiro4oi
CTaJIi JUIsl IEBHOTO 3aCTOCYBAHHS.

(8) MoX/MBl TPUYMHH TOTO, IO TI€BHA
Mapka Hep)kaBilouoi cTajgi He B 3MO3i
BUTIPABIATH OYiKYyBaHHS IIOJI0 OMOPY KOPO3ii,
HACTYIIHI:

a) HempaBWJbHA OI[IHKA HABKOJMUIIHHOTO
cepenoBHina ad0 CXHWIBHICTh O BIUTUBY

HEOUIKYBaHUX YMOB (Taki, AK
HECNo/iBaHe  3a0pyIHEHHS  10HaMH
XJIOpUAY);

b) BHHHMKHEHHS CTaHy, IO He NepeadayeHui
[I0YaTKOBOIO OIIHKOIO, a TaKOX
croco0oM, SKHM 00poOJsiacs Hepxkasi-
104a CTallb.

thin (about 5x10° mm), it gives stainless steel
high corrosion-resistance  properties, by
preventing the steel from reacting with the
atmosphere.

(5) The behaviour of the passive film
depends on the composition of the steel, its
surface treatment and the corrosive nature of
its environment. The stability of the film
increases as the chromium content increases.
Most stainless steels that are used in
construction contain around 18% chromium
and 10% nickel. Some stainless steels also
contain molybdenum to further enhance their
corrosion resistance.

(6) This concept of passive film formation
is important, because any conditions that
prevent the formation of the film, or cause it to
break down, will also lead to loss of corrosion
resistance. Corrosion of stainless steel
therefore occurs if the passive film is damaged
and is not allowed to re-form.

(7)  Stainless steels are generally very
resistant to corrosion and they will perform
satisfactorily in most environments. The limit
of corrosion resistance for a given stainless
steel depends on its alloying elements, which
means that each grade has a slightly different
response when exposed to a corrosive
environment. Care is therefore needed to
select the most appropriate grade of stainless
steel for a given application.

(8)  Possible reasons for a particular grade
of stainless metal failing to live up to
expectations regarding corrosion resistance
include:

a) incorrect assessment of the environment,
or exposure to unexpected conditions
(such as unsuspected contamination by
chloride ions);

b) introduction of a state not envisaged in
the initial assessment, by the way in
which the stainless steel has been
worked or treated.
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(9) Xowa HepxkaBilO4Yl CTali MOXYTh
MiIaBaTACS 3MiHI KOJIbOPY 1 TOSIBI ILISAM
("acTo vepe3 3a0pyAHEHHS BYTJICICBOI CTaIi),
BOHM JYyXE JOBroBi4Hi B OyniBisax. B
arpeCMBHOMY IPOMHUCIOBOMY 1 MOPCHKOMY
CePE/IOBMINII BUIPOOYBAHHS HE IOKa3alld
HISIKOTO 3MEHIICHHS OIOpPY KOMIIOHEHTA,
HaBiTh TaM Ji¢ BijOyBajacs HEBEJIMKa BTpaTa
Baru. TuM HE MEHII, YTBOPEHHS UM ipXki Ha
30BHIIIHIX MOBEPXHAX MOXYTh SIK 1 paHiIIe
pO3TIISAIATHCS KOPHCTyBa4eM SK  BiIMOBA.
JlocBing mokazye, 1o Oyap-ski cepilo3Hi
KOpO3iifHI mpobieMu HAWOIIBII  WMOBIPHO
BUHHUKAIOTh MPOTIArOM IMEPIIUX JBOX abo
TPHOX POKIB €KCILTyaTallii.

(10) B okpeMux arpeCMBHHX CEPEIOBHIIAX
JesKki Mapkd HepXkaBirodoi crami OyayTh
CXWIBHI IO JioKaii3oBaHux BIumBiB. lllicTe
MOJKJIMBHX THITIB KOPO3ii onrcaHi B A.2, ane B
OymiBiIsIX HMOBIPHO TIJIbKM BUHUKHEHHS
TOYKOBOI KOpO3ii, UIUTMHHOI KOpo3ii ¥
OimMeTaneBoi Kopo3ii.

A.2  Tunwm koposii

A.2.1 Toukoea kopo3in

(1) ToukoBa KOpo3is - 1€ JOKalli30BaHA
dopma Kopo3ii, sSKa MOXE BHHUKHYTH B
pe3yabTaTi BIUIMBY CHEIM(IUHUX 30BHIIIHIX
YMOB, HaWOLIbII TMOMITHA MpH  BIUIKBI
Cepe/IOBUIL, M0 MICTATh 10HM XJIOPHIY.
ToukoBa KOpO3isi BUHUKAE 4Yepe3 Te, U0 10HU
XJIOpUY NPOHHUKAIOTh Yepe3 MacUBHY IUTIBKY
B cnabkux wmicusax. Tak — yTBOproeTbes
JIOKAJIbHUM eJIeMEeHT 3 00J1acTI0 MPOHUKHEHHS
B SIKOCTI aHOJa 1 HAaBKOJHIIHLOI ITACHBHOIO
IUTIBKOIO B sIKOCTI Karonxy. OCKUIBKM ILIOIIA
aHoJa Maija, a IUIola KaToAa BeJMKa,
HIUIBHICTh CTPYMY CTa€ JIy’K€ BHUCOKOIO, TaK
caMO SK 1 MIBUJKICTh KOpO3li Ha MOBEPXHI
a”o7a.

(2) B O1IbLIOCTI KOHCTPYKTUBHHX
3aCTOCYBaHb IIOBEpXHEBAa TOYKOBA KOpPO3id
WMOBIpHO OyJe HE3HAYHOI0 1 MPUUHATHOIO,
OCKIUJTBKM 3MEHIICHHS Iepepi3y KOMIIOHEHTa
Oyne  HesHaunuMm. OpHak,  KOpOJOBaH1
NPOAYKTH MOXYTh 3IIICYBaTH apXiTEKTYpHI
XapaKTEPUCTUKU. BiibII KOPCTKI BUMOTH JI0
TOYKOBOi KOpO3ii MOXYTb 3aCTOCYBaTHCA
HaIpUKJIIAJ B )K0100ax, TpyOax 1 3a0pyIHEHUX
KOHCTPYKIIAX. SIKIIO € BiJOMHIA pPU3HK,
HEOOXiMHO  oOpaTu  BIAMOBIZHY  MapKy
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)} Although stainless steels can be subject
to discolouration and staining (often due to
carbon steel contamination), they are
extremely durable in buildings. In aggressive
industrial and marine environments, tests have
shown no indication of reduction in
component resistance even where a small
amount of weight loss had occurred. However,
unsightly rust staining on external surfaces
might still be regarded as a failure by the user.
Experience indicates that any serious
corrosion problem is most likely to show up in
the first two or three years of service.

(10) In certain aggressive environments
some grades of stainless steel will be
susceptible to localized attack. Six possible
types of corrosion are described in A.2, but
only pitting, crevice corrosion and bimetallic
corrosion are likely to occur in buildings.

A.2  Types of corrosion

A.2.1 Pitting

(1)  Pitting is a localized form of corrosion
that can occur as a result of exposure to
specific environments, most notably those
containing chloride 1ions. Pitting occurs
because chloride ions penetrate the passive
film in weak spots. This forms a local element,
with the penetrated area as the anode and the
surrounding passive film as the cathode. Since
the anode area is small and the cathode area is
large, the current density becomes very high
and therefore so does the corrosion rate on the
surface of the anode.

(2) In  most structural applications,
superficial pitting is likely to be low and
acceptable because the reduction in the section
of the component will be negligible. However,
corrosion products can stain architectural
features. A less tolerant view of pitting should
be adopted for services such as ducts, piping
and containment structures. If there is a known
hazard, a suitable grade of stainless steel
should be selected; usually this will have a
higher alloy  composition  containing
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HEepIKaBiIOYO1 CTali, 3a3BU4aili BoHa Oyje Matu
OUThIII BUCOKHUM CKJIaJ CIUIaBYy, IO MICTHTh
MOJII0IEHOB] TOOABKH.

A.2.2 Hlinunna kopo3sin

(1) [limaHa KOpO3is — IIe JIOKai30BaHa
dbopma BILIUBY, AKa BHUKJIMKaHA
mudepeHIiaioMm B PIBHAX KHCHIO  MIDK
HIUTMHOIO 1 00J1aCTIO, IO MiIAA€THCS BIUIUBY.
Bona, #imMoBipHO, He Oyme mnpobiemoro, 3a
BUHATKOM HEPYXOMHX PO3UYHHIB, JI€ MOXKE
BUHUKHYTH CKYITYCHHSI XJIOPUIIB.
Cepiio3HICTh MIUTMHHOI KOPO3ii y BEMHUKiN Mipi
3QJIKUTh Bl TEOMETPii IIUIMHUA, YUM OUIBII
By3bka 1 TIMOOKAa IIUIMHA, THUM OUTBII
IHTEHCHBHA KOPO3isl.

(2) HlinHN 3a3BUYail YTBOPIOIOTHCS MIX
raiilkamy Ta maibamMu ab0 HAaBKOJIO Pi3bOH
mrypyna abo crepxas 6onra. Limuan Takox
MOXXYTh YTBOPIOBAaTHCS B HE IOBHICTIO
MPOBAPEHUX 3BapHUX IIBAaX 1 MiJ 0CAJOM Ha
MOBEpXHi cTam. B mpuHmumi ToykoBa 1
IIUIMHHA KOpO3il € aHaJOTIYHMMH SBUIIAMH,
ajie BIUIMB T[IOYMHAETHCSA OUIBII JIETKO B
IIUTKHI, HK Ha BUIbHIN TTOBEPXHI.

A.2.3 bBimemanesa kopo3in

(1) bimeraneBa Kkopo3is cXuibHa  J0
BUHUKHEHHS, KOJIM Pi3HI METaIu 3HAXOASATHCS
B CIEKTPUYHOMY KOHTAaKTI B OyIb-SIKOMY
€JIeKTPOJIITI, BKIIOYAIOYM JOIIOBY BO.Y,
KOHJICHCAT 1 T. . SIKII0 Mi>)K HUMHU MPOXOAUTH
€JIEKTPUYHUM CTpyM, MEHII OJaropoJHui
MeTan  (aHOI)  KOpOAye 3  OLIBIIOIO
MIBUJKICTIO, HDK 11e O BimOyBamocs, sKOu
METaJIi HEe KOHTaKTyBallu.

(2) [IBUIKICTh KOPO31l TaKOX 3aJEKUTh
B/l BIIHOCHOi TIUIONII KOHTaKTy METaliB,
TEMIIEpaTypH 1 CKIAAy €JICKTPOIITYy. 30KpemMa,
ypM OlJbIlIa IUIOIIA KaTOAa MO BlAHOIIEHHIO
0 IUIONIIl aHoJa, TUM OilbIIa IIBHUIKICTH
po3'imanns. HecnpusATIuBi CHiBBiAHOIICHHS
IIoN] 3a3BHYail BUHUKAIOTh B KPIMJIEHHSX 1
3’ € JHAHHAX.

3) HeoOxinHO yHHMKaTH BHUKOPHCTAHHSA
0ONTIB 3 BYIJICNEBOI CTali B €JIEMEHTaxX 3
HEepKaBitouoi crani, OCKIJTbKH
CMIBBIAHOIIEHHS IUIOIII HEP)KaBilOYOi cTai
JI0 BYTJICIEBOI CTail Beauke, Oontu OymyTh
MiJIaHl arpecuBHOMY po3'inaHHio. | HaBmakw,
MIBUJIKICTh pO3'iTaHHS €JIeMEeHTa 3 BYTJICIEBOI

molybdenum additions.

A.2.2 Crevice corrosion

(1) Crevice corrosion is a localized form
of attack that is initiated by the differentials in
oxygen levels between the creviced and
exposed regions. It is not likely to be a
problem except in stagnant solutions where a
build-up of chlorides can occur. The severity
of crevice corrosion is very dependent on the
geometry of the crevice; the narrower and
deeper the crevice, the more severe the
corrosion.

(2) Crevices typically occur between nuts
and washers or around the thread of a screw or
the shank of a bolt. Crevices can also occur in
welds that fail to penetrate and under deposits
on the steel surface. In principle, pitting and
crevice corrosion are similar phenomena, but
the attacks start more easily in a crevice than
on a free surface.

A.2.3 Bimetallic corrosion

(1)  Bimetallic corrosion is liable to occur
when dissimilar metals are in electrical contact
in any electrolyte, including rainwater,
condensation etc. If an electrical current flows
between the two, the less noble metal (the
anode) corrodes at a faster rate than would
have occurred if the metals were not in
contact.

(2) The rate of corrosion also depends on
the relative areas of the metals in contact, the
temperature and the composition of the
electrolyte. In particular, the larger the area of
the cathode in relation to that of the anode, the
greater the rate of attack. Adverse area ratios
are likely to occur for fasteners and at joints.

3) The use of carbon steel bolts should be
avoided in stainless steel members, because
the ratio of the area of the stainless steel to the
carbon steel is large and the bolts will be
subject to aggressive attack. Conversely, the
rate of attack of a carbon steel member by a
stainless steel bolt is much slower. It is usually
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cTaji OOJTOM 3 HEp)KaBiIOYOi CTali 3HAYHO
HW)K4Ya. 3a3BHYail JIOTIOMAara€e 3acTOCYBaHHS
MOTEPETHBOT0  JOCBiAy B  aHAJOTIUHUX
CEPENIOBUINAX, OCKUIBKH Pi3HI METalu 4YacTo
MOXyTh OyTtu Oe3meuno 3'emHani, 0e3
HETaTUBHUX €(EKTIB B YMOBAax €IMi30AUYHOI
KoHIeHcalil abo BOJIOTrOCTi, OCOOJMBO KOJIHU
MPOBIHICTD EICKTPOJIITY HU3bKA.

4) [IporHo3yBaHHSI TakuX pe3yJbTATIB €
HEJIETKUM, OCKUIBKM IIBUAKICTH  KOpPO3ii
BU3HAUYAETHCSA  DPSIOM  CKJIQJHUX  TIHTaHb.
BukopucranHs TaGnuIl MOTEHIIATIB ITHOPYE
MPUCYTHICTh OKCHJIHHUX IUTIBOK Ha TOBEPXHI,
BIUIMB CHIBBIJIHOIIEHHS IUION] 1 BIIMIHHOCTI B
XIMIYHOMY CKJIaAl enekTpouity. B pesymbrari
3aCTOCYBaHHA IUX TaOmuIp 0e3 ypaxyBaHHs
naHuX (aKTOpiB MOXE JIaTH TOMIJIKOBI
pe3yNbTaTu. Tomy BOHH MOBUHHI
BUKOPHUCTOBYBATHUCS 3 OOEPEKHICTIO 1 TUIBKH
JUIS TIOYaTKOBOT OLIIHKH.

(%) AYCTEHITHI HEpXaBilo4i CTall YacTo
yTBOPIOIOTH KaToJ B OiMeTalieBiil mapi, i Tomy
BOHH HE CTPXJAIOTh B KOpo3ii. BunsitkoMm 3
HpOro  MpaBWjia € Tmapa 3 Mo,
BUKOPHUCTAHHS SIKOT B LIJIOMY CJiJ YHUKATH,
OKpIM BUNAAKy M'SIKUX yMOB. KOHTakT Mix
AyCTCHITHOIO  HEPXaBIIOYOK  CTALIIO 1
aJIIOMiHIEM a00 IIMHKOM MOXXE B pe3yJbTari
MPUBECTU 10 JOJATKOBOI KOPO3il OCTaHHIX
JIBOX MeTaniB. ManoiMoBipHO, 0 Iie Oyme
MaTH BaKJIMBE KOHCTPYKIIiIfHE 3HAYCHHS, aje
Cipo-Oinuii TuI, 1o 3'SIBJISETHCS B pe3yibTaTi
MOke OyTH BU3HAHUM HEMPUBAOIHBUM.

(6) bimeraneBa kopo3ii Moxe OyTu
rornepePkeHa Mpy BUKIIIOYEHH] BOJM 3 JeTalll
(nampukiiaz, papOyBaHHAM ab0 130JIIOBaHHAM
3'enHaHHs) a0o, MmO Kpaie, eIEeKTPUIHOIO

130JI11i€F0  METaliB  OJAMH  BIJ  OJHOTO
(manpuknan,  ¢gapOyBaHHSIM  KOHTAaKTHHX
MOBEPXOHb  PI3HUX  MeTamiB).  [Bomsiis

HaBKOJIO 3'€JHAaHb Ha OoJTax MoOXe OyTh
JOCSATHYTa 32  paxyHOK  HENpOBIAHUX
IUIACTUKOBUX a00 TYMOBHMX MPOKJIAIOK 1
HEeIOHOBUX abo0 Te(moHOBUX a0 1
BKJIaNOK. Taka cucrema BUMarae 4acy JUisl il
opranizaiii Ha wmicmi. binem Toro, 3a3Budait
HEMOXJIMBO 3a0€3MeYNTH HEOOXITHUN PIBEHBb
NEpEeBIpKU Ha Micli, 00 NMepeKoHaTucs, 1o
BCl maiOu W BTyaku Oydd BCTAHOBJIEHI
HAJICKHUM YHHOM.
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helpful to draw on previous experience in
similar environments, because dissimilar
metals can often be coupled safely, with no
adverse effects under conditions of occasional
condensation or dampness, especially when
the conductivity of the electrolyte is low.

4) The prediction of these effects is
difficult because the corrosion rate is
determined by a number of complex issues.
The use of potential tables ignores the
presence of surface oxide films and the effects
of area ratios and differences in the chemistry
of the electrolyte. As a result, uninformed use
of these tables can produce erroneous results.
They should therefore be used with care and
only for initial assessment.

(5) Austenitic stainless steels often form
the cathode in a bimetallic couple and
therefore do not suffer corrosion. An
exception to this is the couple with copper,
which should generally be avoided except
under benign conditions. Contact between
austenitic stainless steels and aluminium or
zinc can result in some additional corrosion of
the latter two metals. This is unlikely to be
significant structurally, but the resulting grey-
white powder might be deemed unsightly.

(6) Bimetallic corrosion may be prevented
by excluding water from the detail (for
example by painting or taping over the
assembled joint) or, preferably, by electrically
isolating the metals from each other (for
example by painting the contact surfaces of
the dissimilar metals). Isolation around bolted
connections can be achieved by non-
conductive plastic or rubber gaskets and nylon
or teflon washers and bushes. This system is a
timeconsuming detail to make on site.
Moreover it is not usually practicable to
provide the necessary level of site inspection
to check that all the washers and sleeves have
been installed properly.
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A.2.4 Koposiitne
HANPYHCEHHAM

po3mpicKyeanua  nio

(1) Po3BuTox KOPO31HHOTO
PO3TPICKYBaHHS TIiJ] HANPY>KEHHSM BUMAarae
OJTHOYACHOI ~ MPHCYTHOCTI  PO3TATYHOUYOTO
Hampy>KeHHs 1 crneuupi4yHuX  YMHHUKIB
HABKOJIMIIIHBOTO CEPEOBHUIIA, SIKI HABPSI YH
MOXKHa 3YCTpiTH y 3BUYalHIN aTMmocdepi
OymiBmi. HampyxenHs He  00OB'SI3KOBO
MOBHHHI OYTH JTy’K€ BUCOKMMH BiJTHOCHO MEXi
TeKy4ocTi Marepiany. BoHu MOXyTh OyTH
BHUKJIMKaHI HABAaHTAXCHHSM a00 3aJHIIKOBHM
HampyXeHHsIM BiJ TPOIECIB BUPOOHHIITBA,
TaKuX sK 3BapioBaHHA YU (OPMYyBaHHS.
Heo0xinHo Oyt obepexHUMU npu
BUKOPHUCTaHHI €JIEMEHTIB 3 HEp)KaBirouoi
cTajli, SKi MICTATb BHCOKE 3aJIHIIKOBE
HanpyXeHHs (Take, M0 BUKIUKAHE XOJIOJTHOIO
00poOKOI0) y OaraTtux XJIOPUIOM
Cepe/IOBUINAX, TaKUX SK OaceiHW, MOPCHKI
ab0 MPUMOPCHKI KOHCTPYKIi, BKIIIOUAIOYU
MopchKi Tatdopmu (aus. A.4.1.(10)).

(2) MmoBipHicTh KOPO3iHHOTO
PO3TPICKYBaHHS b HANPYXECHHIM
301BIIYETHCS 31 30UTBIIEHHSAM PO3TITYIOUOTO
HaIPY>KEeHHsI 1 31 30UIBIICHHSIM TeMIIepaTypH.
B ayCTEHITHUX XPOMOBO-HIKEIEBUX
HEP)KaBIIOUHUX CTalSIX HIKEIb € eJIeMEHTOM
CIUIaBy, SKHM HaiOUIBII ICTOTHO 3HHIKYE
YYTJIIMBICTh /0 KOPO31MHOIO pO3TPICKYBaHHS
M1 HaIPY>KEHHSM.

A.2.5 3acanvna kopo3sin

(1) 3aranpHa  KOpO3isl 3HAYHO  MEHII
CHJIbHA Y HEP)KaBIIOUUX CTaJlel, HIXK y 1HIIMX
CTaJen.

(2) La ¢dopma xoposii He € MpobIEMOIO
JUTS MapOK HEp)KaBilouoi CTalli, M0 3a3BUYA
BUKOPHUCTOBYIOTHCS B 3BHUYAHUX
OyaiBENbHUX KOHCTPYKIIISIX. Moxna
MOocNIaTUCs Ha Ta0nuii B JOKyMEHTaIlii
BUPOOHUKA, B SKOCTI aNbTEPHATUBHU
HEOOXITHO OTpUMAaTH peKOMEHalii iHXKeHepa
daxiBust 3 KOpO3ii, 30Kpema,  SKIIO
HepXaBitoya cranb Oy/le KOHTakTyBaTH 3
IHITUMU XIMIYHUMH PEYOBUHAMM.

A.2.6 Mixnczepnosa Koposia ma Kopo3ia
36apHo2o wea

(1) Konmu aycTteHiTHI cTami MmiagaroThes
TPUBAJOMY HarpiBaHHIO B Jiala3oHi Bij

A.2.4 Stress corrosion cracking

(1) The development of stress corrosion
cracking requires the simultaneous presence of
tensile stresses and specific environmental
factors that are unlikely to be encountered in
normal building atmospheres. The stresses do
not need to be very high in relation to the yield
strength of the material. They might be due to
loading or to residual stresses from
manufacturing processes such as welding or
forming. Caution should be exercised when
stainless steel members containing high
residual stresses (such as those due to cold
working) are used in chloride rich
environments such as swimming pools or
marine or maritime structures, including
offshore platforms (see A.4.1(10)).

(2) The likelihood of stress corrosion
cracking increases with increasing tensile
stress and with increasing temperature. In
austenitic chromium-nickel stainless steels,
nickel is the alloying element that most
strongly reduces the sensitivity to stress
corrosion cracking.

A.2.5 General corrosion

(1) General corrosion is much less severe
in stainless steel than in other steels.

(2) This form of corrosion is not a problem
for the grades of stainless steel commonly
used in normal building applications.
Reference can be made to tables in
manufacturers' literature; alternatively the
advice of a specialist corrosion engineer
should be sought, particularly if the stainless
steel is to come into contact with chemicals.

A.2.6 Inter-granular attack and weld decay

(1) When austenitic stainless steels are
subject to prolonged heating in the range
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450 °C pmo 850 °C, Bymenp B craii
PO3CIFOETBCS 10 MEX 3€pEH 1 BHIUIAE KapOina
xpomy. Lle mpubupae Xpom 3 MiKpOCTPYKTYpH
1 1ac MCHIIMK PiBEHb BMICTY XPOMY TOPSI 3
Mexxamu  3epHa. Crani B TakoMy CTaHi
HA3UBAIOTHCS «UYTIUBUMHE.

(2) Mexi 3epeH CTalTh CXWIBHUMHU 10
npedepeHIiiHOTO po3'inaHHs npu
MOJATBIIIOMY BILJIUBI KOPO31MHOTO
cepenoBuina. Takuii (eHomeH Bimommii SK
«KOpO3is  3BapHOrO  IIBa», KOJH  BiH
BiIOYyBa€TbCcs B 30HI TEIUIOBOTO BIUIUBY
3BapHOT0 BUPOOY.

3) Icnye Tpu  cmocobu

MI>K3EPHOBOI KOpO3ii:

YHUKHCHHSA

- BUKODUCTOBYBaTM  CTallb, IO  Mae
HU3bKHUI BMICT BYTJICIIIO;

- BHUKOPHCTOBYBAaTH CTajb, CTa0lTi30BaHy
TUTAaHOM a0o0 HioOleM, OCKUIBKH Il
eJIeMEHTH TIpedepeHIiiHO KOMOIHYIOThCS
3 ByIJICLIEM JUIsl YTBOPCHHS CTIMKHX CIIO-
JyK, TaKUM YHHOM 3MEHIIYIOYH pPHU3HK
(dbopMyBaHH: KapOiny Xpomy;

- BHUKOPHUCTOBYBATH TEIUIOBY  OOpOOKY,
OJIHaK IIel METOJ PiAKO 3aCTOCOBYETHCS
Ha MPaKTHIIL.

(4) Mapky 3 HHM3bKMM BMICTOM BYTIJIEIIO
(6mmzpko 0,03 %) He cCTpaxIamTh BIJ
MDK3EpHOBOI KOpO3ii 3BapHOro IIBa IMICIH
BUKOHAHHS 3BapIOBAIBHUX porenyp
HaJIEKHUM YHHOM.

A.3  PiBHi pu3uky

(1) PiBHI pu3uKy 3anexarhb Bijl MaTepiaiis,
KOHiryparii i YMOB CEpEeIOBUILA.
Po3pi3HAIOTH TP PiBHI PU3UKY, 110 HABEEHI
HIDKYE:

— 1 piBenb pu3uky: TiTbKH KOCMETHYHE
IIOBEPXHEBE KOpO3iifHe po3’inaHHsA
(MIKpOTOYKOBa KOpO3isi), IO BiAOYBa€eThCA
npotaroM S50-piYHOTO MPOEKTHOTO TEPMIHY
eKcruTyaTallii. PEeMOHT He € HEeOOXITHUM st
KOHCTPYKIIIMHOI ~ IIJTICHOCTI, aje  MOXe
3HAIOOUTUCS JUIS MIATPUMKH Oe370raHHOTO
30BHIIIHBOTO BUTJISIY. Butemricts
CTaHJIAPTHHUX HEePIKaBIFOUHX cTanei
BI/IMOBITAfOTH Il BUMO31 B JIETKUX 1 TOMIPHO
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450 °C to 850 °C, the carbon in the steel
diffuses to the grain boundaries and
precipitates chromium carbide. This removes
chromium from the microstructure and leaves
a lower chromium content adjacent to the
grain boundaries. Steels in this condition are
termed “sensitized”.

(2) The grain boundaries become prone to
preferential attack on subsequent exposure to a
corrosive environment. This phenomenon is
known as “weld decay” when it occurs in the
heat affected zone of a weldment.

3) There are three ways to avoid
inter-granular corrosion:

- using steel having a low carbon content;

- using steel stabilized with titanium or
niobium, because these elements combine
preferentially with carbon to form stable
compounds, thereby reducing the risk of
forming chromium carbide;

- using heat treatment, however this method
is rarely used in practice.

4) Grades with a low carbon content
(about 0,03 %) do not suffer from welded area
inter-granular corrosion after following proper
welding procedures.

A.3 Levels of risk

(1) The level of risk depends on the
materials, the configuration and the
environmental conditions. A distinction may
be drawn between three risk levels as follows:

— Level 1 risk: Only cosmetic surface attack
(micro-pitting) occurs within a 50 years design
life. Maintenance is not necessary for
structural integrity, but might be required to
maintain pristine appearance. Most standard
stainless steels will meet this requirement for
lightly or moderately aggressive atmospheric
corrosion conditions.
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arpecuBHUX aTMOC(HEPHUX KOPO3IHHUX YMOB.

— 2 piBeHb PU3HKY: PU3HMK TOYKOBOI KOpO3ii
a00 MIUIMHHOTO KOPO3iMHOTO pO3'imaHHs, 110
NMPU3BOAUTHL IO BTpaTH  Tniepepizy  abo
MIPOHUKHEHHS, 110 MOXE BUMAaraTH MepeBipKU
ab0 pEeMOHTY 3 TNPUYUH KOHCTPYKLIHHOT
BiIMOBH ab0 po3repMmerH3aliii MpoTATOM
50-piuHOTO MIPOEKTHOTO TePMiHYy
excruryatarii. Ile cTocyerbcst arMocdepHOro
BIUIMBY, IO BKJIIOYA€ XIMIYHO 3a0pyaHEHI
atMocepu  Bil. MOPCBKHUX JO  BAXKKHX
MIPOMHUCJIOBUX cepefoBuIl, abo THUX, sKi
3HaXOIATbCcd B OyIiBIsAX, IMOB'I3aHUX 3
TIEBHUMHU TIPOLIECAMH 1 ONIEpaIlisIMH.

— 3 piBenb pu3uky: Pusuk, 1o nos's3anuii 3
JIOKAJII30BaHUM  KOPO3IHHUM  po3'inaHHAM
arpeCMBHUMHU  PEYOBHHAMHU  (HANPHKIA,
omaJlaMM  XJIOPAHTIApUIIB  abo  PiAKOTo
OUHKY), @0 MOXE BHKIUKATH BTPaTy
KOHCTPYKIIHHOT  IUTICHOCTI 32  paxyHOK
JIOKAJIi30BaHOTO  MPOIECY  PO3TPICKYBaHHS
(Hampukiaa, KOpo3iiiHEe pPO3TPICKyBaHHS IiJl
HanmpyXeHHssM a00 MDK3EpHOBa KOpPO3is).
Tepmin ekcruryatamii 1 4acToTa HepeBipoK
BH3HAYAIOTHCSI KOMOIHAIII€10 BUOODY
MaTepiajliB 1 OPCTKICTIO Ta HMOBIPHICTIO
BIUIMBY arpecMBHUX pedoBUH. lle BaxiImBo
NP BIUTUBI CHENU(PIYHUX CEPEOBHIL, TAKUX
SK Ti, 110 XapaKTepHl A MEBHUX 3aKPUTHUX
OaceliHiB, 76 MOXYTb 30MpaTHCsS arpecuBHI
omaau 3 BHCOKMM BMIcTOM xuopunis. Lleit
piBEHb TaKOX NPUHMAETHCH, SAKIIO ICHYE
pPU3UK BHHUKHEHHS BOTHIO B KOHCTPYKIIifX,
0 MICTATh TajbBaHi30BaHI ab0 TMOKPUTI
[IMHKOM MeETajieBl YaCTUHHU. Y pa3l MOXKexl,
PiAKMI IIMHK HE MOBHHEH MaTH MOXKIIUBICTb
MOTPANIUTH Ha HEPKaBIIOUY CTajb.

(2) Xoua 3aranbHi BKa3iBKH IO BHOOpY
MaTepiajiB MOXyTb OyTH JaHi JUisl PIBHIB
pusuky 1 1 2, B pa3i piBHS PU3MKY 3 JyXKe
BaXXJIUBO OTPUMATH PEKOMEHIAITII0 EKCIIePTa.
A4  BuOip marepianiB

A.4.1 3acanvni nonorcenns

(1) Bubip HailOinbIl TPUHHATHOI MapKu
HEp)KaBIIOYOi CTajli TIOBUHEH BPAaXOBYBATH

Cepe/IOBUILE  3aCTOCYBAaHHS,  TEXHOJIOTIIO
BHPOOHUIITBA, MOYKJIUBICTH MEXaHIYHO]1
o0poOKM  MaTepiany, YHCTOTY OOpOOKH
MOBEPXHI 1  TEXHIYHE  OOCIYroByBaHHS

— Level 2 risk: Risk of pitting or crevice
attack, causing loss of section or penetration,
which might require inspection or repair for
reasons of structural or containment failure
within a 50 years design life. This is relevant
for atmospheric exposure involving chemi-
cally contaminated atmospheres from marine
and heavy industrial environments, or those
inside buildings associated with certain
processes and operations.

— Level 3 risk: Risk of localized attack by
aggressive substances (for example acid
chloride deposits or liquid zinc metal) which
might cause loss of structural integrity through
localized cracking mechanisms (for example
stress corrosion cracking or intergranular
corrosion). Life and inspection frequencies are
determined by the combination of materials
selection and the severity and probability of
exposure to aggressive substances. This is
relevant to exposure in specific environments,
such as those found above certain enclosed
swimming pools, where aggressive deposits
with high chloride concentrations can be
generated. It also applies if there is a risk of
fire in structures containing galvanized or
zinc-coated metal components. In the case of
fire, liquid zinc should not be able to drop
onto the stainless steel.

(2) Although  general guidance on
materials selection can be given for level 1
and level 2 risks, in the case of level 3 risk it is
essential to seek expert guidance.

A.4  Selection of materials

A.4.1 General

(1) The selection of the most appropriate
grade of stainless steel should take into
account the environment of the application,
the fabrication route, the ability to machine the
material, the surface finish and the
maintenance of the structure. Although
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KOHCTpyKUii. He3Baxkaroun Ha Te, MIO
HEp)KaBilo4Yl CTaJi MalOTh HU3bKI BUMOTH 0
TEXHIYHOTO  OOCIYroBYBaHHS, HEOOXiIHO
MPUALUTUTH yBary po3risiiy po3poOKu 3aXUCTy
Bill KoOpo3ii wMmarepiamy, oOpaHOro s
BUKOPHUCTAHHS B arpeCUBHUX CEpPEIOBUIIAX.

(2)  HeoOxigHO BpaxoByBaTH HACTYIHI
PU3MKH  TPOTSATOM  IPOEKTHOTO  TEPMiHY
eKCIUTyaTarii:

— KOPO3IMHOTO PO3TPICKYyBaHHS I HAIPY-
KEHHSM;

— MILJTMHHOT KOPO3ii;

— TaJbBaHIYHOI KOPO3ii;
— TOYKOBOi KOpO3ii;

—  KOPO3IMHHX TUISIM;

— BTPATH TOBIIWHHU.

3) [lepmmii Kpok — oOXapakTepu3yBaTH
cepeioBUILe eKCIuTyaTaLii. Koposiitna
arpecBHICTh CEPEIOBHILA JAUKTYETHCS PAIOM
3MIHHUX, TaKuX sIK BOJIOTICTb, TeMIlepaTypa
MOBITPSI, HASIBHICTh XIMIYHHUX PEUOBUH Ta iX
KOHIIEHTpALlis, BMICT KHCHIO 1 T. 1. Kopo3is He
3MOXe BIAOyTHCA, SKIIO HE MPUCYTHS
BOJIOTICTb. Hanpuxnag, HarpiTi 1
BEHTWIbOBAHI  OyAiBIlI  MOXYTb  OyTu
KkJacu(ikoBaHi SK CyxXi, 1 MaJOHMOBIpHO, IO
KOpo3is BiIOy/EeThCS B TaKMX yMOBax. Pusmk
KOHJICHCAIlll BUIE B TaKUX MICIAX, K KyXHI
Ta mpanbHi. IlpuGepexHi pailoHn nyxe
KOpO31HHO arpecuBHi 4epe3 MNPHUCYTHICTb
BUCOKMX KOHIIEHTpalllil 10HIB XJOpUAYy B
MOBITPi, TOMY KOHCTPYKIIi, IO MiAJal0ThCs
BIUIUBY MOPCBHKHX OpPHU30K OCOOJMBO CXUJIBHI
710 KOpO3iiHOTO po3'inaHHs.

(4) [Ticnss XapakTEepUCTUKHU  3arajbHOIO
cepeloBHINa HEOOX1HO B3ATH JI0 yBaru BIUIUB
0e3mocepeIHbOr0 OTOYEHHSI Ha HEp)KaBilouy
CTajb (HampuKial, €JIeMEHTH 1 PEeYOBUHH, 3
SKUMH Martepian HMOBIPHO BCTYNUTh B
koHTakT). CTaH MOBEPXHi, TeMIepaTypa cTali
1 oOuiKyBaHEe po0OoYe HaNpPyKEHHS TaKOX
MOXYTbh OYTH BaXXJINBUMH ITapaMeTpaMHu.

(5) [ToriM HEOOXiIHO NPUAITUTH yBary
pO3MISITY  MEXaHIYHUX  XapakTePUCTHK 1
BIUTUBY BiJl TUITy HaBaHTAXCHHSI, BKIFOYAIOUN
poboYe HaBaHTaKEHHS, MK HABAHTaKCHHS,
BiOparrii, ceiicMiuHI HaBaHTaXXCHHsS TOIIO.
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stainless steels have low maintenance
requirements, detailed consideration needs to
be given to design for corrosion resistance
when a material is selected for use in a
corrosive environment.

(2) Consideration should be given to the
risks, over the design life of the structure, of
the following:

— stress corrosion cracking;

— crevice corrosion;
— galvanic corrosion;
—  pitting;

— staining;

— loss of thickness.

3) The first step is to characterize the
service environment. The corrosiveness of an
environment is governed by a number of
variables such as humidity, air temperature,
presence of chemicals and their concentration,
oxygen content, etc. Corrosion cannot occur
unless moisture 1s present. For example,
heated and ventilated buildings can be
classified as dry, and corrosion is unlikely to
occur in such environments. The risk of
condensation is higher in areas such as
kitchens and laundries. Coastal areas are very
corrosive due to the presence of high
concentrations of chloride ions in the air, so
structures exposed to sea spray are particularly
prone to corrosive attack.

(4)  Having characterized the general
environment, it is then necessary to take into
account the effect of the immediate
surroundings on the stainless steel (for
example elements and substances that the
material is likely to come into contact with).
The surface condition, the temperature of the
steel and the anticipated service stress can also
be important parameters.

(5) Consideration should then be given to
mechanical properties and to the effects of the
type of loading, including service loads, cyclic
loads, vibrations, seismic loads and so on. The
effects of cyclic heating and cooling might
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MoxmuBo, Oyne moTpiOHO TpopaxyBaTu
BILJIUB UKJITYHOTO HarpiBaHHs Ta
OXOJIO/DKEHHS. TakoXX TMpH  OCTaTOYHOMY
BHOOpPI HEOOX1THO OpaTh A0 yBarw MpOCTOTY
BUPOOHMIITBA, JOCTYIHICTH (POPM HPOAYKIIIi,
3aBepIIaIbHy 00pOOKY MTOBEPXHI 1 BUTPATH.

(6) Orinka PHUIATHOCTI MapoK
HaKpanmm YMHOM  TPOBOJUTBCS 3
ypaxyBaHHSIM JIOCBITY BUKOPHUCTAHHS

HEPKaBIIOUMX CTaJCH B aHAJOTIYHUX MUIIX 1
cepenopumax. Tabmuns A.l Hamae BKasiBKU
o0 BHOOPY BIANMOBITHUX MapOK IS
aTMOC(epHUX YMOB 3 TOYKH 30py KOPO3ii.

(7) Kpim  knmacudikarmii  HepkaBitOUuX
cTajeil ais aTMOc(EepHUX BIUIMBIB, BKa3aHUX
B TaOiuIl A.1, TakoK HEOOX1THO PO3PI3HATH:

— €CTeTHYHI I[iJTi: OCHOBHA yBara npu BHOOpi
MaTepially TpUIUIAETbCS  IATPUMAHHIO
30BHIIIHBOTO BUIJISIAY IiJ 4Yac TEPMiHY
eKCIUTyaTalii mpoaAyKuii (B {bOMY BUIIAJIKY
HEOOXITHO PO3PI3HATH MiX 30BHIIIHIM 1
BHYTPIIIHIM 3aCTOCYBaHHSIM);

— KOHCTPYKTHBHI IIUJIi: OCHOBHY YBary CiiJ
MPUALUTUTH MEXaHIYHUM XapaKTePUCTUKAM.

(8) VYV pasi ecTreTMUHHUX LUJIEH HEOOXITHO
OpaTu [0 yBaru He TIIBKA HABKOJIUIITHIO
atMocdepy, aje TaKoX 1 po3TallyBaHHS
YaCTUH 1 MOXJIHBICTH 1X MPUPOIHOTO
OYMINIEHHS IIOrOJAHUMHU sBHINaMHU. SIKIIIO
YaCTUHU PO3TAIIOBaHI MiJl HaBicaMH (TaKUMH,
SIK JJaXu), X HEOOX1JHO OUUIIYBATH YACTIIIIE.

(9) VY pa3i KOHCTPYKTUBHUX LiJeH, s
SKAX ICTOTHO BaXJIMBUMH € MEXaHiuHi
XapaKTepUCTUKH, OUIBIIICTE aTMocdep He
MaloTh 3TryOHOr0 BIUIMBY Ha HepXaBiioul
cTaii.

(10)  [esxi HeprkaBiro4i cTali MpUAATHI s
0araTbOX BHJIB 3aCTOCYBaHb y KpPUTUX Ta
BIAKpUTHX OacediHax. /[l enemeHTiB, IO
CIpUIMalOTh HaBaHTAXEHHS B aTMocdepax,
o0 MICTSATh XJIOPUIU, $KI HE MOXYTh
PETYISIPHO OYHUIIYBaTUCS (HAMPHUKIAI, TPH
M ITPUMIT CTEIb HaI [UIaBAJIbHUMU
OaceiiHaMM) TIOBUHHI BHUKOPHUCTOBYBATHUCS
HaCTyIHI MapKu:

need to be quantified. Ease of fabrication,
availability of product forms, surface finish
and costs also need to be taken into account in
the final selection.

(6)  Assessing the suitability of grades is
best approached by referring to experience of
stainless steels in similar applications and
environments. For atmospheric environments,
Table A.1 gives guidance for selecting suitable
grades from a corrosion point of view.

(7) Besides the classification of stainless
steels according to atmospheric applications,
as in Table A.1, it is also necessary to make a
distinction between:

— cosmetic applications: in which the prime
consideration in the choice of material is to
maintain the appearance during the life of
the product [in this case it is necessary to
distinguish between indoor and outdoor
applications];

— structural applications: in which the
mechanical properties are the prime
consideration.

(8) In the case of cosmetic applications, it
is necessary to take into account not only the
environmental atmosphere, but also the
location of the parts and the possibility of their
natural cleaning by weather agents. If the parts
are located under shelters (such as roofs) they
have to be cleaned more often.

9) In the case of structural applications,
for which mechanical properties are essential,
most natural atmospheres have no detrimental
effects on stainless steels.

(10)  Certain stainless steels are suitable for
many applications in indoor and outdoor
swimming pools. For loadbearing members in
atmospheres containing chlorides that cannot
be cleaned regularly (e.g. in suspended
ceilings above swimming pools) the following
grades should be used:
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Boga Gaceitna mictute <250 Mr/1 10HIB XJIOPHUAY:
Pool water containing <250 mg/] chloride ions:
Bona Gaceitna mictuth >250 MI/11 10HIB XJIOPHUIY:
Pool water containing >250 mg/I chloride ions:

1.4539, 1.4529, 1.4547, 1.4565

1.4529, 1.4547, 1.4565

Hpumirka. TakoX MOXYTh BHUKOPHUCTOBYBATHUCS NOTE: Alternative grades which have been shown to
aIbTepHATHBHI MapKH, 3a SIKUMH OyB have equivalent resistance to stress corrosion cracking
MIPOAEMOHCTPOBAHHUN €KBiBaJICHTHUH omip in these atmospheres may also be used.

KOPO3iHOMY PO3TPiCKYBaHHIO IIiJ HAINPYKEHHSIM IIPH
Takux aTMocgepax.

(11)  Hns OLIBIII CIeliaai30BaHuX (11)  Expert advice should always be sought
3aCTOCYBaHb, KOJM  HEpKaBilodl  CTajl for more specialist applications, such as
KOHTaKTyIOTh YW TIOBHICTIO 3aHYPIOIOTH B stainless steel in contact with, or immersed in,
XiMIYHI PEYOBUHH, HEOOXIJHE OTPUMaHHS chemicals.

pexomMeHaanin haxisiis.

Taémmus A.1 (wactuna 1 3 2) — 3anpornoHOBaHi MapKu HepXKaBiouyoi cTani uisi aTMOC(hEpHOro
3aCTOCYBaHHS
Table A.1 (sheet 1 of 2) — Suggested grades of stainless steel for atmospheric applications

Mapka Tunm HaBKONMIIHBOTO CEpelOBUILA Ta KAaTeropis Kopo3ii

crani Type of environment and corrosion category

Steel Cinbcbka Micbka [Mpomuciosa Mopcbka
grade Rural Urban Industrial Marine

to EN |Hwusbki |Cepenni| Bucoki |Husbki |Cepenni | Bucoki |Husbki |Cepenni| Bucoki |Husbki |Cepenni| Bucoki
10088 | Low | Mid | High | Low | Mid | High | Low | Mid | High | Low | Mid | High
1.4003 I |

1.4016 Y X X Y X X X X X X X X
1.4301

L4311 Y Y Y Y Y Y) (Y) Y) X Y Y) X
1.4541

1.4318

1.4362

1.4401

1.4404 | O O o o Y Y Y Y Y) Y Y Y)
1.4406

1.4571

1.4439

1.4462

14529 0 0 0) 0) 0 0) @) 0) Y O 0) Y
1.4539

Kopo3siiini ymoBu:

Huspki:  HaiiMeHmn arpecuBHi yMOBM Uil TAKOTO THIy cepefoBuina. Hampukiax, BUDAaIKd 3 HU3BKOIO
BOJIOTICTIO UM HU3bKUMH TEMIIEPATYPaMHU.

Cepenni: JlocTaTHBO THIIOBI JIJISl TAKOTO THITY CEPEIOBHILA.

Bucoki:  Koposis, #iMoBipHO, Oyze Buile, HiX 1€ TUIOBO AJIsl TaKOrO THUIYy cepeaoBHiia. Hampukian,
HiABULIYETHCS. BUCOKOIO BOJIOTICTIO, BUCOKUMH aTMOC(HEPHUMH TeMIlepaTypaMu abo 0coOJIHMBO
arpeCUBHUMH PEUOBHUHAMH, 110 3a0pyTHIOIOTH TIOBITPSI.

Corrosion conditions:

Low: Least corrosive conditions for that type of environment. For example cases tempered by low

humidity or low temperatures.

Mid: Fairly typical for that type of environment.

High:  Corrosion likely to be higher than typical for that type of environment. For example, increased by

persistent high humidity, high ambient temperatures or particularly aggressive air pollutants.
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Ta6aumsa A.1 (uactuna 2 3 2) — 3anponoHOBaHI MapKu Hep:KaBiouoi cram Juisi arMoc(epHOro

3aCTOCYBaHHS
Table A.1 (sheet 2 of 2) — Suggested grades of stainless steel for atmospheric applications
Kurou:
Key:
O - MoxiuBi XapaKTepPUCTHUKH 3 TOYKH 30pY KOPO3ii.
Potential over-specification from a corrosion point of view.
Y - VimoBipHo Haiikparmii BUGIp a1t onopy Koposii i ipxi.
Probably the best choice for corrosion resistance and cost.
Y'-  Tinmbkm I BHYTpIIIHBOrO 3acTOCYBaHHA. HEOOXiTHO YHHKATH BHMKOPHUCTAHHS (DEPUTHHX
HEP)KaBIIOUNX CTaJICH I eCTCTUIHHX ITiJICH.
Indoor applications only. The use of ferritic stainless steels for cosmetic applications should be
avoided.
X - VimoipHo Gyze miftannii HagMipHiit KOpo3ii.

Likely to suffer excessive corrosion.

(Y)- Bapro po3risiHyTH 3a YMOBH, IO BXHTO HEOOXigHI 3amoOikHi 3axoam (ToOTO mepeadaunTH
BiTHOCHO TJIaJIeHbKY ITOBEPXHIO 1 MOTIM NMPOBOAWTH PETYISIPHY TPOMHUBKY)
Worth considering provided that suitable precautions are taken [i.e. specify a relatively smooth

surface and then carry out regular washing].

A.4.2 Boamu

()  MAns
EN ISO 3506-1:

— A2 € eKBIBaJICHTOM 3 TOYKH 30py OIOpPY
kopo3ii mms 1.4301;

MaTepiany 00:1TIB 1o

— A3 € exBIBWJICHTOM 3 TOYKH 30pYy OMOPY
Kopo3ii ans 1.4541;

— A4 € exBIBAJICHTOM 3 TOYKH 30py OMOPY
kopo3ii s 1.4401 u 1.4404;

— A5 € exBIBWJICHTOM 3 TOYKH 30py OMOPY
Kopo3ii ans 1.4571.

Mapka Al mae Hu3BKUH omip Kopo3ii 1 He
MOBMHHA BUKOPUCTOBYBATHUCS [Tl OONTIB.

(2) VY pasi BUKOpPHUCTaHHS MapoK cTaii
1.4439, 1.4539, 1.4529 i 1.4462 mnoBuHHI
BUKOPUCTOBYBATHCSI OOJNTH, IO BUKOHAaHI 3
OJIHI€T 3 IUX CTaJiel JUIsl TIOCSATHEHHS TaKoi XK
CTIMKOCTI 10 KOpO3ii.

3) Heo0xigHOo 3 00epeXHICTIO MiIXOJUTH
0  pO3MNIANy  THUTAaHHS  BUKOPHCTAHHS
JErkooOpoOIIOBaHOT HEpIKaBIIOYOi CTali AJis
KpimuieHHs. JoMilKy Cipku B CKJIaal IHX
crajeil (Takux sk aycreHiTHa Mapka 1.4305)
MOXYTh 3pOOUTH iX OUIBII CXWJIBHUMH [0
KOpo3ii, 0cOoO0JIMBO B TNPOMHUCIOBOMY 1
MOPCHKOMY CEPEIOBHIII.

A.4.2 Bolts
(1)  For bolt material to EN ISO 3506-1:

— A2 is equivalent in terms of its corrosion
resistance to 1.4301,

— A3 is equivalent in terms of its corrosion
resistance to 1.4541,

— A4 is equivalent in terms of its corrosion
resistance to 1.4401 and 1.4404,

— AS5 is equivalent in terms of its corrosion to
1.4571.

Grade A1l is of lower corrosion resistance and
should not be used for bolts.

(2) In the case of steel grades 1.4439,
1.4539, 1.4529 and 1.4462, bolts from one of
these steels should be used to reach the same
corrosion resistance.

3) Caution should be exercised when
considering the use of “free-machining”
stainless steels for fasteners. The addition of
sulfur in the composition of these steels (such
as the austenitic grade 1.4305) may render
them more liable to corrosion, especially in
industrial and marine environments.
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A.5  IlepeJik 3axoaiB 151 00poTHOU 3
KOpo3i€ro

(1) Haiibinpim  BaXJIMBUM KPOKOM  JUIs
3amo0iraHHs MpoOJieM 3 KOpPO3i€r € BHOIp
BIJIIOBITHOI MapKW HEp)KaBilO4Oi cram 3
BIIMOBIIHUMH TIPOIIECAaMU BUPOOHMIITBA ISt
neBHoro cepenopuima. OpHaK, HaBITh MICHA
3a3Ha4YeHHs NIEBHOI CTaJll HEOOXiIHA peTebHa
Ieranmizalis I TOro, 00 MOCIITH IIOBHOIO
MOJKJTUBOTO OIIOPY KOpO3ii.

(2) B mepeBipoyHOMY JIUCTi, HaBEACHOMY
IUISL PO3TIISAY HIDKYE, JESKI MyHKTH MOXYTh
HE MOBHOIO MIpPOIO OMUCYBAaTH KOHCTPYKLIHHY
HaJIAHICTh, a JesAKi He TMpU3HAYCHI s
3aCTOCYBAaHHS B YCIX CEpEIOBHINAX. 30KpEeMa,
faraTo 3 HHX HE 3HAZOOIATBCA B
CepelIOBHINAX 3  HU3BKOI  KOPO3iHHOIO
aKTUBHICTIO a00 TaM, Ji¢ TPOBOJUTHCS
peryJsipHe TeXHIYHE 00CITyrOBYBaHHSI.

3) HeoOximHo mocsrtu OamaHcy Mix
BUKOPUCTAHHSM 3BapIOBAaHHS 1 3aCTOCYBaHHAM
00NTIB A7 TapaHTii ONTUMAIBHOTO OIOpPY
KOpo3ii 3 MIHIMaJIbHOIO  3BaprOBAJIbHOIO
nedopmariero. Heo6xinHO BpaxyBaTH
HACTYIHI TyHKTH:

a)  YHuKaiite ckymyeHHs Opyay, JAMB.

pucyHOK A.l, 3a paXyHOK:

— OpieHTalll KyTOBUX 1 KaHAIbHUX NMPOdiTiB
JUIs  MiHIMI3alii HAMOBIPHOCTI 3aTPUMKH

Opyny;

— nependaueHHs JPEHaXHUX OTBOPIB
JOCTaTHBOTO pO3Mipy s 3arnoOiraHHs
3a0py/THEHHIO;

— YHUKHCHHS 'OPpHU30HTAJIIbHUX ITOBCPXOHB;

— TIO3HAYCHHA HEBCJIIMKOI'O YXWUTY HAKJIaJHUX

pebep  KOpPCTKOCTi,  sIKI  3a3BHYAll
pO3TallOBYIOTBCS B~ TOPU3OHTAIBHIN
TLJIOIIHHI,

— BUKOPHUCTaHHA TPyO4acToro i COPTOBOIO
npokaty (y MiCUsX, B SKUX € MOMIJIHMBUM
YTBOPEHHS  IIKJIMBUX  KOHJCHCATIB
HEOOXiTHO 3arevyaraTH TPYyOH CyXuUM IrazoMm
a0o0 TOBITPSIM);

— mepenbaueHHs 0OpoOKM  ILTipyBaHHSIM
(s 30BHIINIHIX 3aCTOCYBaHb
BUKOPHUCTOBY€EThCS 3HauUeHHsA R, < 0,5um )
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A.5  Design for corrosion control

(1) The most important step in preventing
corrosion problems is selecting an appropriate
grade of stainless steel, with suitable
fabrication  procedures for the given
environment. However, even after specifying a
particular steel, careful detailing is necessary
in order to achieve its full potential corrosion
resistance.

(2) In the check list for consideration
given below, some points might not give the
best detail for structural strength, and some are
not intended to be applied in all environments.
In particular, many would not be required in
environments of low corrosiveness or where
regular maintenance is carried out.

3) A balance should be achieved between
the use of welding and bolting to ensure
optimum performance against corrosion with
minimum welding distortion. The following
points should be considered:

a) Avoid dirt entrapment, see Figure A.l,
by:

— orientating angle and channel profiles to
minimise the likelihood of dirt retention;

— providing drainage holes, ensuring they are
of sufficient size to prevent blockage;

— avoiding horizontal surfaces;

— specifying a small slope on gusset
stiffeners that nominally lie in a horizontal
plane;

— using tubular and bar sections [Seal tubes
with dry gas or air where there is a risk of
harmful condensates forming];

— specifying smooth finishes (R, <0,5um
for external applications is a suitable
value).
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b)  YHukaiiTe MmiIUH, TUB. PUCYHOK A.2, 3a
paxyHOK:

— BUKOPDHUCTAHHSA 3BapHUX 3'€JHaHb, a HE
3’€/IHaHb Ha OoTax;

— BHUKOPUCTAaHHS  3BapHUX  IBiB  abo

MaCTI/IK-HaHOBHIOBa‘IiB;

— OaxaHo 1Kyputd abo mpodinoBaTu
3BapHi IIBH;

— 3ano0iranHs 0io3a0pyaHEHHs (3ayBaKTe,
10 XJIOPYBaHHS BOAM MOXKE IPHBECTH JIO
YTBOPEHHS TOYKOBOT ipKi).

c)  3MeHUITh WMOBIPHICTH KOPO3iIHHOTO
PO3TPICKYBaHHS IIiJl HANpPYXCHHSIM B THX
cnenu(iyHUX CepeIOBUINAX, 1 I MOXe
BiI0OyBaTHCs, 32 PAXyHOK:

— MiHIMI3alil HampyXeHHs, 10 BUHHUKAE B

mporeci BUPOOHMIITBA IUISIXOM
o0epexHOro BUOOpPY  MOCIIJOBHOCTI
3BapIOBaHHS;

— ApobocTpyiHOi 00poOKHU (He

BUKOPHCTOBYHTE 3alli3Hi a00 cTayieBi Apo-
OuHM).

d)  3Bapmi IBU 3aBKIH TTOBUHHI
OYMILATHACA JUIS BIJHOBIEHHS CTIMKOCTI [0
KOpo3ii. 3MEHIIITh MWMOBIPHICTH TOYKOBOI
KOpO3ii 3a paxyHOK:

— YCYHEHHS 3BapHHUX OpHU30K;

— OUHMIICHHS IIITKOI 3  HEPXKaBIIOYOro
CTaJIeBOTO JIpoTy a0 MpPOTPaBIIOBAHHS

HepXaBito4yoi  cram Ui yCYHEHHS
HebakaHUX MPOJYKTIB 3BapIOBAHHSA
(HeoOxinHO YHUKATH 3aCTOCYBaHHS

CHJIPHO  OKHCIIOIOYMX  pEarcHTiB, IO
MICTATh XJOPUJ, TAKHX K XJIOPUJ 3aii3a;
3aMiCTh BOTO ITIOBHHHA
BUKOPHUCTOBYBATHCS MPOTPABIIOI0YA BaHHA
abo IPOTPABIIOI0YA nacra, 110
MICTSITh cyMiI a30THOI i
(bTOPUCTOBOTHEBOT KHCJIOT; TiCIIs
MPOTPABIIOBaHHS HEOOX1THO MPOBECTH pe-
TeJIbHY IPOMUBKY BOJIOIO);

— YHHUKHEHHS 1 IXOTUICHHS YaCTUHOK
BYTJICIIEBO1 cTam (Hanmpukam,
BUKOPDUCTOBYHTE  IUIOIly  LEeXy Ta

IHCTPYMEHT, sIK1 MPU3HAYCHI NIl HEep)KaBi-
10401 cTai);
BIIIIOBITHOT

— JOTpUMAaHHS porpaMu

b)  Avoid crevices, see Figure A.2, by:

— using  welded rather than  bolted
connections;

— using closing welds or mastic fillers;
— preferably dressing or profiling welds;

— preventing  bio-fouling  [Note  that
chlorination of the water may cause
pitting].

¢) Reduce likelihood of stress corrosion

cracking in those specific environments where

it might occur by:

— minimising fabrication stresses by careful
choice of welding sequence;

— shot peening [Do not use iron or steel shot].

d) Welds should always be cleaned to
restore corrosion resistance. Reduce the
likelihood of pitting by:

— removing weld splatter;

— brushing with a stainless steel wire brush or
pickling the stainless steel to remove
unwanted welding products [Strongly
oxidising chloride-containing reagents such
as ferric chloride should be avoided.
Instead, a pickling bath or a pickling paste,
both containing a mixture of nitric acid and
hydrofluoric acid, should be used. After
pickling thorough rinsing with water should
be carried out.];

— avoiding pick-up of carbon steel particles
[For example, use workshop areas and tools
that are dedicated to stainless steel];

— following a  suitable = maintenance
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TEXHIYHOTO 00CIIyTOBYBaHHSI.

e)  3MeHmITh HWMOBIPHICTH OiMeTanaeBoi
KOpO3ii 3a paxyHOK:

—  eNEKTPUYHOI 130JIAIIIT;
— HaJIe)KHE BUKOpPUCTAaHHS GpapOyBaHHS;
— MiHIMI3aIlii nepio/iB BOJIOTOCTI.

f) 1106 3ano0irTu CIIOHTaHHOMY
BUHHKHEHHIO KPUXKOCTI, 3MEHIITh
HMOBIPHICTh KOPO3IHHOTO PO3'inaHHS PiAKUM
LIMHKOM.

X

V4

. v
X

Pebpa sxopcTrocTi
Stiffeners

programme.

e) Reduce
corrosion by:

likelthood of  bimetallic

— electrical insulation;
— using paints appropriately;
— minimising periods of wetness.

f)  Reduce likelihood of attack by molten
zinc in order to prevent spontaneous
embrittlement.

AR

IlIBenepu
Channels

X

v

B’s3i
Bracing

Pucynok A.l1 - YHukaiite 3aTpumKu opyny

Figure  A.l1 - Avoiding dirt entrapment
IIpuxBarounuit
IOB
‘ X Tack weld ‘/
Kopogiﬂ t -
Corrosion
3aBapHe un |
3aruIoMOoBaHe

Welded or filled

PucyHok A.2 - YHUKHEHHS TPIILIMH

Figure
A.6 3’eaHaHHA

A.6.1 3azanwvni nonosxxcennsn

(1) [TpoekTyBaHHS
0cO0JIMBO  YBa)XHOTO

3'€HaHb  TOTpedye
CTAaBJICHHA JJIA
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A.2 - Avoiding crevices

A.6 Connections

A.6.1 General

(1) The design of connections, in
particular, needs careful attention to maintain
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MIATPUMKH ONTUMAILHOTO OMOPY KOPO3ii.

(2) Ile 0co0nMMBO BaXKJIMBO IS 3’ €IHAHD,
SKi MOXYThb CTaTH BOJOTUMH BiJ| TOTOJH,
OpU30K, 3aHYpPEHHsI, KOHJIeH callii a0o 3 1HIINUX
MIPUYHH. HeoOxigHo nepeadavnuTu
MOXJIUBICTh YHUKHEHHsS a00 3MCHIICHHS
po6JeM, TIOB'I3aHUX 3 KOPO3i€l0, 32 paXyHOK
po3TalllyBaHHs 3'€IHaHb JAJIEKO BijJ JpKepena
BOJIOTH. B sKOCTI albTepHATHBH MOXHA
YCYHYTH JDKEPENIO BOJIOTH, HANpPUKIAL, Y
BUMAJAKy  KOHJAEHcamii 3a  JIOIOMOTOI0
BIIMOBIIHOI BEHTWJIALII ab0 TapaHTYBaBIIIH,
0 TeMIIepaTypa CepeOBHINA B KOHCTPYKIIiT
BUIIIC TEMIIEPATYPU KOHJICHCAITI].

(3) Sxkmo He IOIUIBHO  3amobiratu
3BOJIOKCHHIO 3'€THAHHS, IO BKJIIOYAE SIK
BYIJICLIEBY CTalb, TAaK 1 HEPXKaBilOUY CTajb,
HEeOoOX1IHO npoayMaTu 3ano0irasus
EJIEKTPOXIMIYHOI KOPO3ii.

(4) BrumiB HaBaHTaXeHb 1 KOpoO3ii B
pobounx ymMOBaxX Ma€ BH3HAYaTHCH 1
peecTpyBaTHCS HACTUIBKM TOBHO 1 TOYHO,
HACKUTBKH 1€ MOKJTHBO.

A.6.2 3’conannsa na 6oamax

(1) HeoOXxiqHO yHUKAaTH BUKOPUCTAHHSA
00mTIB 3 BYTJICIIEBO1 craii 3
KOHCTPYKLIHHUMHU eJIeMEHTaMu 3
HepKaBio4doi cTaii. Y 3'eqHaHHAX Ha OONTax,
IIOA0 SIKUX OYIKYETbCS, IO BOHU OyIyTh
CXHWJIBHI JI0 TIEBHOI MipH KOpPO3ii, HEOOX1THO
nepeadaunTu €JIEKTPUYHY 130JIA1LL110
BYIJIELIeBOI  CTall Bl €JIIEMEHTIB 3
HepxkaBitodoi ctani. Lle 3BMuaiiHO TsArHE 3a
co0o1o BUKOPUCTAHHS HEMETaJIEBUX
130JII0IOYMX IIal0 1 MOXIMBO BKJIAHIIIIB.
BignoBigamii Tm merami 300pakeHHW Ha
pucynky A.3. Marepian, SKUH YTBOpPIOE
13015111110, TIOBUHEH OYTH TIOCTATHHO HAAIMHUM
JUIs 3am00iraHHs KOHTAaKTy NMpU poOOTI MiX
BYTJIEIIEBOIO 1 HEPKABIIOYOIO CTAJLIIO.

(2)  Jns yHMKHEHHS IIUIMHHOI KOpo3ii B

3'eqHAaHHAX Ha  OoiTax  HEOOXigHO 3
OOEpEeXKHICTIO  MAXOMUTH A0  BHOOpY
BIIMOBIIHMX ~ MaTepialiB  JUIsl  3aJIaHOTO
CEepeIOBHIIIA.

3) bonTu moBWHHI MaTH K MIHIMYM TaKy
K CTIMKICTH 70 KOpO3ii B JOBrOCTPOKOBIMH
MEepPCIEKTHBl B yMOBaX eKCIUTyaTarii, sK
MOB'sI3aH1 YaCTHUHHU.

optimum corrosion resistance.

(2) This is especially so for connections
that might become wet from the weather,
spray, immersion, condensation, or other
causes. The possibility of avoiding or reducing
associated corrosion problems by locating
connections away from the source of
dampness should be investigated.
Alternatively, it might be possible to remove
the source of dampness; for instance, in the
case of condensation, by adequate ventilation
or by ensuring that the ambient temperature
within the structure lies above the dew point
temperature.

3) If it is not practicable to prevent a
connection involving both carbon steel and
stainless  steel from  becoming  wet,
consideration should be given to preventing
galvanic corrosion.

4) Loads and corrosion influences under
service conditions should be determined and
recorded as completely and exactly as
practicable.

A.6.2 Bolted connections

(1) The use of carbon steel bolts with
stainless steel structural elements should
always be avoided. In bolted connections that
would be prone to an unacceptable degree of
corrosion, provision should be made for
electrically isolating the carbon steel from the
stainless steel elements. This generally entails
the use of non-metallic insulating washers and
possibly bushes. A suitable typical detail is
shown in Figure A.3. The material forming the
insulation should be sufficiently robust to
prevent the carbon steel and the stainless steel
from coming into contact with each other in
service.

(2) To avoid crevice corrosion in bolted
joints, care should be taken in selecting
appropriate  materials for the given
environment.

3) The bolts should be at least as resistant
to corrosion in the long term under service
conditions as the connected parts.
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4) Bci 3'emnanHg Ha OonTax IMOBHHHI
Oyru nurihoBaHUMH, 0e3 OYIb-IKHUX IIUIAH
MIX 3'€ ITHAHUMH YaCTHHAMHU.

(%) 3a  BHUKJIIOYEHHSM  3'€JHaHb, IO
MICTSTh BYIJICIIEBY 1 HEpXKaBilody cCTai,
HEOOXIIHO YHUKATH TMPOMIKHHUX pIBHIB, SIKI
MOBUHHI  MepelaBaTH  HABAaHTAXXCHHS B
3'eTHAHHI.

(6) [ToBuHHI BUKOPHUCTOBYBATUCS
MPOKJIAJAKK OUIBIIOTO JlaMeTpy, HDK IS
BYIJIELIEBO] CTaJIi.

(4) All bolted connections should be
smooth and without any gap between the
connected parts.

(5) Except in the case of connections
involving carbon and stainless steels,
intermediate layers that have to transmit loads
in the connection should be avoided.

(6) Larger diameter washers should be
used than for carbon steel.

Bounr Ta raiika 3 Hep>kaBirodoi craii
Stainless steel holt and nut

[30mr0104a 1I1aii0a
Insulating washer

I30m0r04a pokIaaka
Insulating gasket

I1aii0a 3 Hep>kaBitOUOi CTAII
Stainless steel washer
Jlucrt 3 ByrJICIIeBOI CTAI
Carbon steel plate

LIT 3 4

L

[30mr0r0UMi BKJ1a UL Lﬁj

Insulating bush

Jluct 3 HeprkaBirOUOi cTali
Stainless steel plate

Pucynok A.3 - YHUKaHHS €JI€KTPOXIMIYHOIT KOpO3ii IpH 3'€THAHHI pPI3HUX MaTepialiB

Figure

A.6.3 3eapni 3'eonanna

(1) Jns 3BapHUX 3'€JHaHb, 110 BKIIOYAIOTh
ByIVIELIEBY 1 HEp)KaBilOuy cCTaili, 3a3BUYail
peKoMeHayeTbes, o0 Oynb-sike ¢papOyBaHHS,
K€ HAaHOCUTbCS Ha BYIJIELEBY CTallb,
BUCTYNAJIO 3a 3BapHMH ILIOB 1 OXOILTIOBAJIO
JesKy TUIONIy HepyKaBilouoi cTaji, SKIIOo
3'€JHaHHS MOTEHLIHHO CXUJIbHE JI0 KOpO3ii.

(2) XapakTepUCTUKH OCHOBHOI'O METAIly
MOXXYTh 3MIHMTHCS 4Yepe3 3BapIOBaHHA, IO
MOXK€ 3MEHUIMUTH omip koposii. Lle sBuie
BiJIoMEe sK KOpo3is 3BapHOro imBa. l{ukmu
HarpiBaHHS Ta OXOJIOJKEHHS, TMOB'S3aHl 31
3BapIOBaHHSIM, BILJTMBAIOTh Ha
MIKPOCTPYKTYPY BCIX HEpP)KaBIIOUMX CTayew,
ayie Jesiki MapKu CXWIbHI JI0 BIUIMBY OiNblIIe,
HiK 1HmN. Ile 0coOmMBO BaKIMBO IS
ayCTEeHUTHO-(DEePUTHUX Mmarepiajis.
BinnosigHo, TTyKe Ba)KJIMBO, o6
3aCTOCOBYBAIMCSA  BIANOBIIHI  MpOLELYpH
3BapIOBaHHS Ta BUTPATHI MaTepiand, 1 100
3BapIOBaHHS TPOBOAUIIOCS 3BapHUKAMH, SIKi
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A.3 - Avoiding galvanic corrosion when in connecting dissimilar materials

A.6.3 Welded connections

(1) For welded connections involving
carbon and stainless steels, it is generally
recommended that any paint system applied to
the carbon steel should extend over the
weldment, and cover some area of the
stainless steel if the connection is potentially
subject to corrosion.

(2) The properties of the parent material
might be changed by welding, thereby
reducing the corrosion resistance. This is
known as weld decay. The heating and cooling
cycle involved in welding affects the
microstructure of all stainless steels, but some
grades are affected more than others. This is of
particular importance for austenitic-ferritic
materials. Accordingly, it is essential that
suitable welding procedures and consumables
are used and that the welding is carried out by
suitably skilled welders.
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MaroTh HEOOXiIHY KBaJIi(iKaLito.

3) OmHOCTOpPOHHI YaCTKOBOT'O
NPOHUKHEHHS CTHUKYBQJIbHI 3BapHi IIBH He
MOBHHHI ~ BUKOPUCTOBYBATHUCS B  CHIBHO
3a0pynHEHNX ab00 B arpeCMBHUX MOPCBHKUX
cepenoBuinax. [lepepuByacTi 3BapHi IIBH HE
MOBHHHI ~ BHUKOPHCTOBYBaTHCS  TaMm, Ji€
WMOBIpHE BUHUKHEHHS IIIJTUHHOT KOPO3ii.

3) Single sided partial penetration butt
welds should not be used in heavily polluted
environments or in aggressive marine
environments. Intermittent welds should not
be used where crevice corrosion is likely to
occur.
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JOJATOK B (noBigkoBuii)
HEPKABIKOYA CTAJIb B
SMINHEHOMY XOJIOJHOIO OBPOB-
KOIO CTAHI

B.1 3arajbHi H0JI0KEeHH

(1) VY 1mpoMy 104aTKy BUKIIAJICHI TIpaBUiIa
JUIE  BUKOPHCTAHHS HEPXKaBilOYOi cTaii B
3MIITHEHOMY XOJIOJHOK OOpoOKOr0 cTaHi abo
XOJIOAHOI TPOKATKOK, abo 3a paxyHOK
mporecy  BHPOOHUITBA  KOHCTPYKIIHHOTO
€JIEMEHTY 200 KOMOIHAIIIEO TOTO i 1HIIOTO.

(2) [IpaBuna mNPUNWHATHI, TUIBKA —SIKIIO
OIATPUMYIOTBCSL  XapaKTEPUCTHKH IMiJ] dYac
BUPOOHUIITBA 1 BUKOHAHHS KOHCTPYKIIIT, 1 mix
9ac PO3paxyHKOBOTO TEPMiHY eKCILTyaTarlii
KOHCTpYKLIi. 3BapioBaHHs abo  TeruioBa
00poOKa MPOYKIIil He IOBUHHA TIPOBOJIUTHUCS,
SAKIIO TIIbKM He Oyne  MiATBEpIKEHO
BHIIPOOYBAHHIMH, BIAMOBIIHO J0 pO3AlTy 7,
[0 BUKOHAHHS KOHCTPYKIIi HE MOTIPIIUTH
MeXaHi4Hi XapaKTepUCTUKU HUXKUe
MPUHHITUX 3HAYCHbD.

B.2  3minHeHHs npM X0/104Hii NpokaTLi

(1)  Hns marepiaiy, IO TOCTaBISETHCS B
3MIIITHEHOMY XOJIOJHOIO TPOKATKOI CTaHi,
srizno EN 10088, mMoxyTb OyTH NpUHHATI
3017bIIEHI  HOMIHANbHI ~ 3HAUEHHS  MEXI
TEKY4oCTi f, Ta THMYacoBOTO ONOpYy f,.

I'pannyne HanpyxeHHs, BKazane B EN 10088,
MOXe OyTH B3SIT€ SIK HOpPMaTHBHA MIIHICTb,
muB. Tabmuiro B.1. Mexa Teky4yocti B
tabmuui B.1 Moxe BHKOpHCTOBYBaTHCS SIK
HOpMaTHBHa MIIHICTh 3a YMOBM, IO BOHA
rapaHTy€eThCS BUPOOHUKOM.

(2) [TpaBuna mpoeKkTyBaHHs, 110 HaBEAEHI
B IIiil yacTuHi 1-4, IpUAHATHI I MaTepiary
1o mapku C700 1 CP350. Jlnst GiibIn BUCOKUX
MapoK B MIPOEKTYBaHHI1 MOBUHHI
BUKOPHUCTOBYBATHUCS BUIIPOOYBaHHS 3TiTHO 3
po3A1IoM 7, 32 BUHATKOM BUIAJKIB, KOJIH OMIp
MOTIEPEYHOro Tepepizy 0e3 IoKambHOi abo
3arajbHOi  HECTaOUIBHOCTI  MoOXe  OyTu
pO3paxoBaHWA 3TIAHO 3 PpO3AUIOM 5 Jyis
MOTIEPEYHOTr0 Mepepi3y knaciB 1, 21 3.
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ANNEX B [informative] — STAINLESS
STEEL IN THE WORK HARDENED
CONDITION

B.1 General

(1) This Annex gives rules for the use of
stainless steel in the work hardened condition
either by cold rolling or by the fabrication
process of the structural member, or a
combination of both.

(2) The rules are applicable only if the
properties are maintained during the
fabrication and execution of the structure and
during the design life of the structure. Welding
or heat treatment of the products should not be
done unless it can be demonstrated by testing,
in accordance with Section 7, that the
execution of the structure will not reduce the
mechanical properties below the values to be
adopted.

B.2  Work hardening from cold rolling

(1) For material delivered in the cold
worked conditions specified in EN 10088,

increased nominal values of yield strength f,

and ultimate tensile strength f, may be

adopted. The ultimate strength given in
EN 10088 may be taken as the characteristic
strength, see Table B.1. The yield strength in
Table B.1 may be used as characteristic
strength provided that it is guaranteed by the
producer.

(2)  The design rules given in this Part 1-4
are applicable for material up to grade C700
and CP350. For higher grades, design should
be by testing according to Section 7, except
that the cross-section resistance without local
or global instability may be calculated
according to Section 5 for cross-section
classes 1, 2 and 3.
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Taoéauna B.1 -

HomiHanbHi 3Hau€HHS AT MEXI TEKydoCTi f, Ta TUMYAacOBOTO Omopy f, s

3MIITHEHOI XOJIOAHOK0 MPOKATKOK KOHCTPYKILIWHOT HepkaBitodoi ctami mo EN

10088

Table B.1 - Nominal values of the yield strength f, and the ultimate tensile strength £, for

work hardened structural stainless steels to EN 10088

Tum 0,2% 3amacy MiIHOCTI B 3HaueHHs THMYAacOBOTO
. CTaHI XOJIOTHOI OTIOPY B CTaHIi XOJOAHOI
HEpPKaBitovoi ) f,,
crani MPOKATKH 5 _ TIPOKATKH . Hhod
Tvoe of 0,2% proof strength H/mm 5 Tensile strength level in MMZ
P level in the cold worked N/mm the cold worked N/mm
stainless steel - o
condition condition
o
Austenitic CP300 >00
CP700 700 C1000 1000
steels

B.3  3minHeHHsI Ip¥ BUTOTOBJIEHHI

(1) SMILHEHHS I Yac BUIOTOBJIEHHS
KOHCTPYKLIHHUX KOMIIOHEHTIB MOXe OyTu
BUKOPHUCTAaHO B MPOCKTYBaHHI, 32 YMOBH, IIO
BIUIUB  3MIIHCHHS OyB  MiATBEpKCHUU
[MOBHOMACIITA0OHUMH BUIIPOOYBaHHSIMU
BIJIMTOBIHO JI0 PO3ILTY 7.

(2)  JAns mpoekTyBaHHS 3'€/JHaHb, SIKi HE €
YaCTUHOIO TOBHOMACIITa0OHUX BUIIPOOYBaHb,
MOBUHHI ~ BUKOPUCTOBYBAaTHCS  HOMIHAJbHI
3HAYEHHS MIIHOCTI.

B.3  Work hardening from fabrication

(1)  Work hardening during fabrication of
structural components may be utilised in the
design provided that the effect of work
hardening has been verified by full size tests in
accordance with Section 7.

(2) For design of connections which are
not part of the full size testing, nominal
strength values should be used.
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JOJATOK C (noBinkosmuii)
MOJEJIIOBAHHA ITIOBEJAIHKH
MATEPIAJTY

C.l1 3arajbHi H0JI0KeHHS

(1) Y  mpoMy  JIOAAaTKy — BUKJIAJCHI
peKkoMeHpauii 3 MOJENIOBAHHS TMOBEIIHKU
Marepiany.

C.2 XapaxkTepHCTHKH MaTepiajiB

(1)  Xapakrepuctuku marepiany E, f, Ta
f, Ul pO3paxyHKIB METOJIOM CKiHYEHHHX

CJICMEHTIB ITOBUHHI
XapaKTepUCTHUHI 3HAYCHHS. [TpaBwmita
MIPOEKTYBaHHS METOIOM CKIHYEHHHUX
enementiB  HaBegeni B Jomatky C
EN 1993-1-5.

Oparucs K

(2) B 3anexuocTi Bijf He0OX1AHOT TOYHOCTI
Ta MaKCHMaJIbHOT'O JIOCSTHYTOTO HAIPYKCHHS,
MOXYTh OyTH BUKOPHCTaHiI HACTYIHI ITiIXOAN
710 MOJICTIIOBAHHS MTOBEIIHKU MaTepiay:

a) KpuBa 3alexHOCTI Jedopmarii  BiI
HanpyXeHHsl 3 JedopMaliiHUM 3MILHEHHSIM
PO3PaXOBYETHCS HACTYITHUM YHHOM:

o o
—+0,002| —
E /s
o- o
0, 002+£+ A +&,
E E
Yy
bi (K
n - Koe(iIieHT, KU BU3HAYAETHCA SIK
n(20)
n= ~(—), B sAKOMY R, - yMOBHa
ln fy /RpO,Ol

rpaHuLst TEeKYy4OCTi, 10 BIIIOBIgac

3anumkoBiit nedopmarii 0,01 %.
n Moxke Oyt B3aTe 3 Tabmuii 4.1 abo Moxe

Oytu po3paxoBaHe 3 BUMIPSTHUX
XapaKTEPUCTHK;
E , - TOTUYHUM MOZYJIb KPUBOI 3aJIE€AKHOC-

Ti pedopMarlii Bil HaNpyXeHHs MPH MexXi Te-

Ky‘lOCTi, 10 BU3HAYAETHCSA SAK
E
E, = ;
1+0,0027 %
y
g, - TpaHMYHE  HAIPYXKECHHA,  LIO
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f.=1,

ANNEX C [informative] - MODELLING
OF MATERIAL BEHAVIOUR

C.1 General

(1)  This Annex gives guidance for the
modelling of material behaviour.

C.2  Material properties

(1)  Material properties £, f, and f, for

FE-calculations  should be taken as
characteristic values. Rules for design by FE
methods are given in informative Annex C of
EN 1993-1-5.

(2)  Depending on the accuracy required
and the maximum strains attained, the
following approaches for modelling the
material behaviour may be used:

a) stress-strain curve with strain hardening
calculated as follows:

J ona(for) o< f,

i (C.1)
J ona(for) f, <o < f,

where:
n(20)

n 1s a coefficient defined as n = ~(—)
In fy /RpO,Ol

in which R, ,, 1s the 0,01 % proof stress.

n may be taken from Table 4.1 or it may be
calculated from measured properties.

E, is the tangent modulus of the stress-strain

curve at the yield strength defined as:

! 1 + 0 00211 .
)
/f;;

&, 1s the ultimate strain, corresponding to the
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BIJINIOBIJJTa€ TUMYACOBOMY OITIOPY f, , K€ MOXe

Oyt oTpumaHe 3 HaOmmKeHoi Qopmynu

J :
g, =1-=",ane g, <4, ne A - nepopmais

micis pyliHyBaHHs, Bu3HaueHa B EN 10088;

m - Kxoe(dimieHT, SAKMA MOxe OyTH
BU3HaueHul sk m =1+3,5->.

u
b) kpuBa 3amexHocTi Aedopmaiii  Bix
HamNpy>KEHHs, pO3paxoBaHa SK B BHIIE
BKa3aHOMY TMYHKTI a) 3a BHUMIPSIHUMU
XapaKTepUCTUKAMU;

C) JHiiiCHa KpUBa 3aJIEKHOCTI JaedopMaliii BiJ
HaMpYXCHHsI, [0 pO3paxoBaHa MO TEXHIYHIN

KpUBIiH 3aJIEKHOCTI nedopmartii BII
HaINPYKCHHSI, BU3HAYAETHCS  HACTYITHUM
YUHOM:
Utrue =
& =

true

o
In

ultimate strength f,, where &,[] may be
S
Ju
but &, < A4 where A is the elongation after

fracture defined in EN 10088.
m is a coefficient that may be determined as

3

u

obtained from the approximation: &, =1—

m=1+35

b) stress-strain curve calculated as in a)
above from measured properties

c) true stress-strain curve calculated from an
engineering stress-strain curve as measured as
follows:

(l+g)

(l+8)

(C.2)
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Kox YKH/: 91.010.30

KirouoBi cioBa: BTparta CTIMKOCTI, TOYKOBa KOpO3isl, IIUJIMHHA KOpO3is, OimMeraneBa KOpO3id,
ayCTEHITHI HEp)KaBitoUi CTajl, ayCTeHITHO-(DepUTHI HEep)KaBitoUi CTaji, JOBrOBIYHICTh, BTOMA.

I'enepansuuii qupextop TOB «YkpiHCTaIBbKOH

iM. B.M. [llumMaHOBCHKOTO», A.T.H., IPOd. O. IllnmMaHOBCHKUHI
3ainyBau H/IBTP, k.1.H. A. I'pom
3asimyBad rpynu CHT]], I'. Jlenna
['oioBHMIT HayKOBHI CHIBpPOOITHUK (KEpPiBHHUK

pO3po0KH), 1I.T.H., IPOd. B. I{luxaHOBCBHKHIt
Crapuuii HayKOBHiA CIIIBPOOITHUK H. Cupota
3asigyBay rpynu 1K O. Kopayn
Imxenep 11 kaTeropii O. IBan4yeHko
[TpoBiaHuii iHXeHep 4. JleBuenko
3asinyBau rpynu HT{ S Jlmmap
Ilepeknanau K. ITaBnoBa
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HALUIOHANBHNA CTAHOAPT YKPATHU

€BPOKO/[ 3. MPOEKTYBAHHA CTANNIEBUX
KOHCTPYKLUIN
YactuHa 1-4. 3aranbHi NOJIOXXeHHA.
JdoaoaTkoBi npaBuria gna HepXxaBi4oi cTtani

(EN 1993-1-4:2006, IDT)

ACTY-H B EN 1993-1-4:2012
3miHa Ne 1

BudaHHs opiuiliHe

Knis
MiHperioH YkpaiHu
2014
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MpaBo BNacHoOCTi Ha Le JOKYMEHT HaneXuThb Aepxasi.

Llei AOKYMEHT He MOXe BYTU NMOBHICTIO YM YaCTKOBO BiATBOPEHUN,
TUpaxkoBaHUi i po3noBClOAKEHUN K odbilliiHe BUaaHHA 6e3 Ao3Bony
MiHicTepcTBa perioHansHOro po3BuTKy, 6yAiBHUMLTBa
Ta XUTNOBO-KOMYHaNbLHOro rocnogapcTea YKkpaiHu

MiHperioH YkpaiHn, 2014

Buaaselb HOpMaTUBHMX JOKYMEHTIB Y ranysi 6yaiBHuLTBa
i NpoMUcnoBOCTI ByaiBenbHMX MaTepianie MiHperioHy YkpaiH
HepxaBHe nignpuemcTBo "YKkpapxbygiHdopm™
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CrtopiHka 1
CrtopiHok 14

€BPOKO[ 3. NPOEKTYBAHHA CTANEBUX KOHCTPYKLIA
YacTtuHa 1-4. 3arancHi nonoxeHHs. [loaaTkoBi npaBuna Anst HepXxagito4voi cTtani
(EN 1993-1-4:2006, IDT)

1 PO3POBJIEHO: ToBapucTBo 3 0bMeeHOo BiANOBIAANLHICTIO "YKpaiHCbKUA IHCTUTYT
cTaneBuWX KOHCTPyKUin im. B.M. lUnmaHoBcbkoro"

PO3POBHUKN: B. AapiaHoB; B. Nopaees, A-p TexH. Hayk; O. KopayH (HaykoBui
kepiBHUK); A. Mumap; O. LUIMMaHOBCLKUK, -p TEXH. HAayK
2 MPUNHATO TA Haka3 MiHperioHy Ykpainu Big 27.12.2013 p. Ne 623, unHHa 3 2014-07-01

HAJAHO YAHHOCTI:
3 YBEOEHO BINEPLUE

TEKCT 3MIHU

1 HauioHanbHUI BCTYN 80M08HUMU MOMICXKEHHAMU HacmyrnHoeo amicmy:

"Ina 3abeaneyeHHs rapMoHisauii HopMaTuMBHOI 6a3n YkpaiHu 3 HOopMaTuBHOW Basow €sponein-
cbkoro Colo3y BCTaHOBMETLCA Mepiod oaHodacHo! Aii ByaiBenbHUX HOPM, pOo3poBrieHnX Ha OCHOBI
HaLuioOHaNbHUX TEXHONOrYHMUX Tpaauuin, Ta 6yfiBenbHUX HOPM, FapMOHI30BaHUX 3 HOPMAaTUBHUMMU
AokymeHTamm €Bponencebkoro Cotosy (abo iHWKX ByaiBensHUX HOpM, koAiB). Mopaaok 3acTocyBaHHS
BM3Ha4vaeTbcs ocTaHoBo KabiHeTy MiHicTpiB Ykpainu Big 23.05.2011 Ne 547 "lpo 3aTBepaKeHHs
Mopsaaky 3acTocyBaHHA ByAiBENbHUX HOPM, pO3poBrieHNX Ha OCHOBI HaLliOHaNLHUX TEXHOMOMYHNX Tpa-
auuin, Ta 6yaiBeNbHUX HOPM, FAPMOHI30BaHMX 3 HOPMATUBHUMW JOKYMeEHTaMu €Bponencebkoro Corway".

Mepiog ogHovacHoi Aii ByaiBensHUX HOPM, po3poBrieHNX Ha OCHOBI HaLOHaNbHUX TEXHOMNOMNYHUX
Tpaguuin, Ta BydiBerbHUX HOPM, rapMOHI30BaHUX 3 HOPMAaTUBHUMW [OKYMEHTaMu €BpOnencbKoro
Cotosy, BCTAHOBETLCA 3 AaTW HabpaHHA YnmHHoCTI BH A.1.1-94:2010 "CucTtema cTaHgapTuaauii Ta
HOpMYyBaHHSA y ByaiBHUUTBI. [poekTyBaHHA ByaiBeNnbLHUX KOHCTPYKLUIN 3a €BpokogaMu. OCHOBHI nono-
XEeHHA" A0 BTpaTM HUM YMHHOCTI abo BTpaTW YMHHOCTI BiANOBIAHUMMK ByAiBENBLHUMW HOPMaMW, PO3-
poBIeHMMM Ha OCHOBI HaLiOHANBHUX TEXHOSTOTIYHUX TpaANLIN.

Llen ctaHgapT Ha TepuTopil YkpaiHu cnig 3acTtocoByBaTu pa3oM 3 NapamMeTpamu, BCTAHOBJIEHMMM
Ha HauioHarnbHOMY piBHi, HaBegeHMMK y noaatky Hb.

Bumoru woao 3actocyBaHHs LBbOro ctaHgapTy pasoMm 3 HauioHanbHUM 0o4aTKOM BCTaHOBIIEH Y
OBbH A.1.1-94:2010 [1]."

2 3micT dornosHUMU HacmyrnHUMU 3a20/108KaMU CMPYKMYpPHUX e/1eMeHmI8:

"Oopatok HA TMepenik mixxHapoaHux (MC) i eBponencekux ctaHaapTie (€C), Ha aKi € NocuUnaHHs y
OCTY-H b EN 1993-1-4:2012, Ta BignoBigHWX HOPpMAaTMBHUX AOKYMEHTIB Ykpainm (HO)";

"Nopatok HB HauioHanbHuni aogatok go ACTY-H B EN 1993-1-4:2012";

"Oonatok HB biGniorpadis”.

3 licna dodamka C mekcm HauioHanbHo20 cmaHOapmy G0MNosHUMU CMPYKMYPHUM €f16MEHMOoM
"Dopatok HA™:
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HULAITURN MA
(OooBigkoBui)

NEPENIK MDKHAPOOHUX (MC) | EBPONENCBbKNX CTAHOAPTIB (€C), HA SAKI € MOCUNAHHSA Y ACTY-H B EN 1993-1-4:2012,
TA BIANOBIAHUX HOPMATUBHUX AOKYMEHTIB YKPAIHU (HO)

Ne
3/n

MNosHaka MC abo €C,
HaBeOeHUx y
OCTY-H B EN 1993-1-4:2012

lNos3naka HA, skui Bianoesigae
MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-1-4:2012,
Ae € HOpMaTMBHI MOCUMaHHSA

IHopmaLis Npo HopMaTUBHI
aKTn Ta HOpMaTUBHI JOKY-
MEHTW Y BiAMNOBIOHIN cdepi

EN 1990:2002 Eurocode:
Basis of structural design

OCTY-H B EN 1990:2008
€Bpokoa. OCHOBW NpOeKTYBaHHS
koHcTpykuin (EN 1990:2002, IDT)

n. 1.1 (npumitka 2) Cchepa 3acTocyBaHHA

n. 1.2 HopmatuneHi nocunaHHsi

n. 1.3(1) MpunyLieHHs

n. 1.4(1) BiamiHHICTL MK NpUHUMNAMMU i
npaBunammn 3acToCcyBaHHs

n. 1.5(1) BuaHaveHHs

n. 1.6 MNMosnaku

n. 2.1.2(5) BnactneocTi Hepxasitoyoi
crani

n. 2.1.6(2) donycku

n. 4.2(2), (npumitka) BuaHayeHHs
NPOrvHIB Ta nepemilleHb

n. 7(1) PoapaxyHOK Ha OCHOBI
BUNpobyBaHb

EN 1993-1-1:2005 Eurocode 3:
Design of steel structures. Part
1-1: General rules and rules for
buildings

OCTY-H B EN 1993-1-1:2010
€Bpokoa 3. INpoekTyBaHHA cTane-
BUX KOHCTPYKUiA. YacTuHa 1-1.
3aransHi Npasuna i npasuna ans
cnopya (EN 1993-1-1:2005, IDT)

n. 1.1(1) Cepa 3acTtocyBaHHs

n. 1.2 HopmatuneHi nocunaHHsi

n. 1.6 MNMosnaku

n. 2.1.2(2) BnactneocTi Hepxasitoyoi
crani

n. 3(1) JOBroBivHICTb

n. 4.1(1) 3aransHi NONOXeHHSA

n. 5.1(1), (2) 3arancHi NONOXeHHSA

1 MoHidoLD
Z edHidoLn
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lNpopoexeHHs gogatka HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

Design of steel structures.
Part 1-5: Plated structural
elements

€Bpokoa 3. INpoekTyBaHHA cTane-
BUX KOHCTPYKUiA. YacTuHa 1-5.
[nactuHYacTi KOHCTPYKTUBHI erle-
mMeHTU (EN 1993-1-5:2005, IDT)

n. 1.2 HopmatuneHi nocunaHHsi

n. 1.6 MNMosnaku

n. 4.2(3), (4), (5) BusHayeHHs1 NpoOruHis
Ta nepeMillieHb

3’\;?1 HaBeOeHUX Y Mosnaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTn Ta HOpMaTUBHI JOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MOCUNaHHs MEHTW Y BiAMNOBIOHIN cdepi
n. 5.4.1(1), (npumitka), (2) 3aranbHi
NONOXeHHs
n. 5.6(1) Onip Ha 3pi3
3 |EN 1993-1-2:2005 Eurocode 3: |ACTY-H b EN 1993-1-2:2010 n. 1.2 HopmaTtuBHi NOCUNaHHs
Design of steel structures. €Bpokog 3. lNpoekTyBaHHsA cTane- |- 9(1) BorHecTiiKicTb
Part 1-2: Structural fire design | BUX KOHCTpyKUiN. YacTuHa 1-2.
3ararnbHi NonoXxeHHs. Po3paxyHok
KOHCTPYKUiA Ha BOTHECTINKICTb
(EN 1993-1-2:2005, IDT)
4 |EN 1993-1-3:2006 Eurocode 3: |OCTY-H b EN 1993-1-3:2012 n. 1.1(1) Cepa 3acTtocyBaHHs
Design of steel structures. €spokoa 3. lNpoekTyBaHHs cTane- |5 1 2 HopMaTvBHI nocunaHHs
Part 1-3: Cold formed thin gauge| Bux KOHCTpyKUin. YacTuHa 1-3.
members and sheeting 3aransHi npasuna. JoaaTkosi n. 1.6 Mosnaku
npasuna ana xonoaHogopmosa- | M. 2.1.6(3) Jonycku
HUX eMTeMEHTIB i NPOMINLOBAHNX | 2 2 3(1) HLLi TUMW MEXaHIMHOTO
nmucris (EN 1993-1-3:2006 IDT) KpinneHHs
n. 5.2.1(1) MakcumarnbHe BigHOLUEHHS
LUMPUHK A0 TOBLUMHU
n. 5.4.1(1) 3aranbHi NOSIOXEHHSA
n. 6.1(2) 3aranbHi NONIOXEHHSA
n. 7(1) PoapaxyHOK Ha OCHOBI
BUNpobyBaHb
5 |EN 1993-1-5:2005 Eurocode 3: |ACTY-H b EN 1993-1-5:2012 n. 1.1(1) Cepa 3acTtocyBaHHs

1 MoHidoLD
¢ edHIdoL)

ZL0Z:%-1-€661 NI 9 H-ALOM L &N VHIINE


arymarenko
Прямоугольник


1 IPOAOBXEHHA A0AaTKa HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

Design of steel structures.
Part 1-9: Fatigue

€Bpokoa 3. MNpoekTyBaHHA cTane-
BMX KOHCTpYKLUin. YacTuHa 1-9.
Butpusanicts (EN 1993-1-9:2005,
IDT)

. 5.1(4) 3aranbHi NONOXEeHHSA

. 8(1) Btoma

3’\;?1 HaBedeHUX y MosHaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTu Ta HOpMaTUBHI OOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MoCUNaHHs MEHTW Y BiANOBIOHIN cdepi
Tabnuua 5.2 (vactuHa 3 3 4)
MakcumanbeHi BigHOLWEHHS LUMPUHN 0
TOBLUMHM A1 CTUCHYTUX YacTWH
n. 5.2.3(1) EchektnBHa WNpuHa
nornepevHnx nepepisis Ans knacy 4
n. 5.2.4(1) EcekTn 3anisHeHHS 3cyBY
n. 5.6(1) — (4) Onip Ha 3pi3
n. 5.7(1) MonepeyHi pebpa XKOPCTKOCTI
n. C.2(1) XapakrepucTukn matepianis
6 |EN 1993-1-6:2007 Eurocode 3: |ACTY-H b EN 1993-1-6:2011 n. 1.2 HopmaTtuBHi NOCUIaHHs
Design of steel structures. N €Bpokoa 3. ﬂp?eKTyBaHHﬂ cTane- | Tagnmus 5.2 (yactuHa 4 3 4)
Part 1-6: Strength and stability | Bux koHcTpykuin. YacTuHa 1-6. MaKcyMarbHi BIAHOLIEHHS! LIMPUHW [0
of shell structures MiuUHicTb Ta cTilKicTb 0BONOHOK TOBLUMHU L7151 CTUCHYTWX YacTUH
(EN 1993-1-6:2007, IDT)
7 |EN 1993-1-8:2005 Eurocode 3: |ACTY-H b EN 1993-1-8:2011 n. 1.1(1) Cepa 3acTtocyBaHHs
Design of steel structures. €Bpokog 3. lNpoekTyBaHHs cTane- | 1 o HopmaTuBHi nocunanhs
Part 1-8: Design of joints BUX KOHCTPYKUiA. YacTuHa 1-8.
lNpoekTyBaHHsA 3'€AHaHbL n. 1.6 NosHaku
(EN 1993-1-8:2005, IDT) n. 2.3(1), (2) MNMpucagouHi maTepianu
n. 6.1(1) 3aranbHi NONOXeHHSA
8 |EN 1993-1-9:2005 Eurocode 3: |ACTY-H b EN 1993-1-9:2012 n. 1.2 HopmaTtuBHi NOCUNaHHs
n
n

1 MoHidoLD
¥ edHidoLrn
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lNpopoexeHHs gogatka HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

3’\;?1 HaBeOeHUX Y Mosnaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTn Ta HOpMaTUBHI JOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MOCUNaHHs MEHTW Y BiAMNOBIOHIN cdepi
9 |EN 1993-1-10:2005 OCTY-H B EN 1993-1-10:2012: n. 1.2 HopmatuneHi nocunaHHsi

Eurocode 3: Design of steel
structures. Part 1-10: Material
toughness and through-thick-
ness properties

€Bpoko 3. INpoekTyBaHHA cTane-
BUX KOHCTPYKUin. YacTtnHa 1-10.
YaapHa B'A3KicTb

(EN 1993-1-10:2005, IDT)

n. 2.1.4(2) B'askictb

n. 2.1.5(1) BnactneocTi B HanpsaMi
TOBLLMHW NpoKaTy

10

EN 1993-1-11:2006

Eurocode 3: Design of steel
structures. Part 1-11: Design of
structures with tension compo-
nents made of steel

OCTY-H B EN 1993-1-11:2012
npoekt €Bpoko 3. [NpoekTyBaHHSA
CTaneBuX KOHCTPYKLIN.

YactuHa 1-11. NpoekTyBaHHA KOH-
CTPYKLUIN 3 PO3TATHYTUMW efieMeH-
Tamu (EN 1993-1-11:2006, IDT)

n. 1.2 HopmatueHi nocunaHHsi

11 |EN 1993-1-12:2007 Eurocode 3:|OCTY-H B EN 1993-1-12:2012 n. 1.2 HopmatueHi nocunaHHsi
Design of steel structures. €Bpokoa 3. lNpoekTyBaHHA cTane-

Part 1-12: Additional rules for BUX KOHCTPYKUiNA. YacTnHa 1-12.
the extension of EN 1993 up to |OoaaTkosi npasuna go EN 1993
steel grades S 700 Ansa ctanen knacis He suwe S 700
(EN 1993-1-12:2007, IDT)

12 |EN 1090-1:2009 Execution of |OCTY B EN 1090-1-2014 n. 1.1(npumitka 2) Cchepa 3acTocyBaHHA
steel structures and aluminium | BukoHaHHs1 cTanesux i antomi- 2.1.2(5) BnacTmeocTi Hepxasitouoi cTari
structures. Part 1: Requirements| HieBUX KOHCTpyKuUi YacTuHa 1:
for conformity assessment of Bumorn go oujiHku BiANOBIAHOCTI
structural components KOMMOHEHTIB KOHCTPYKLLN

(EN 1090-1:2009+A1:2011, IDT)
13 |EN 1090-2:2008 Execution of |OCTY B EN 1090-2-2014 Buko- n. 1.1(npumitka 2) Cchepa 3acTocyBaHHA

steel structures and aluminium
structures. Part 2: Technical re-
quirements for steel structures

HaHHS cTaneBux i antoMiHieBUX

KOHCTPYKUin. YacTnHa 2: TexHiuHi
BUMOTM OO0 CTaneBUX KOHCTPYKLIR
(EN 1090-2:2008+A1: 2011, IDT)

n. 1.2 HopmatuneHi nocunaHHsi

n. 1.3(1) MpunyLeHHs

2.1.2(5) BnacTmBOCTI HepXxaBito4oi cTani

2.1.6(2) Oonycku

n. 6.1 (npumitka) 3arasbHi NOSIOXEHHS

1 MoHidoLD
G exHIdo1)
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1 IPOAOBXEHHA A0AaTKa HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

3’\;?1 HaBeOeHUX Y Mosnaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTn Ta HOpMaTUBHI JOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MoCUNaHHs MEHTW Y BiANOBIOHIN cdepi
14 |EN 10029:1991 Specification for| ACTY EN 10029:2005 Jlnctun n. 1.2 HopmaTuBHI NocuraHHs

tolerances on dimensions,
shape and mass for hot rolled
steel plates 3 mm thick or above

cTanesi rapsvekaTaHi 3aBTOBLUKN
3 MM i BinbLue. Jonyckn Ha
poamipu, bopmy Ta Macy

(EN 10029:1991, IDT)

o

. 2.1.6 (npumiTtka) Jonyckn

15

EN 10088-1:2005 Stainless
steels. Part 1: List of stainless
steels

OCTY EN 10088-1:2008 Crani
Hepkagki. YacTuHa 1. lNepenik
Hep’KaBKUX cTarnen

(EN 10088-1:2005, IDT)

n. 1.1 (npumitka 3) Cchepa 3acTocyBaHHA

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.1.1(3) 3arancHi NONOXKeHHA

Tabnuua 2.1 HomiHaneHi 3Ha4YeHHs
rpaHuLi Teky4ocTi f, | TIM4YacoBoro
onopy f, Ans KOHCTPYKUiAHOT Hepxa-
Bitouoi ctani 3a EN 10088 ")

Tabnuua A.1 3anpornoHoBaHi Mapku
Hep>KaBitodol cTani ans atmocdepHoro
3aCTOCYBaHHSA

n. B.2(1) 3miuHeHHs Npu XonoaHin
npokaTui

Tabnuus B.1 HomiHanbHi 3Ha4yeHHs Ans
rpaHuLi Teky4ocTi f, Ta TUM4acoBOro
onopy f, Ans 3MiLHeHOT XONOAHO
MPOKaTKOK KOHCTPYKUIMHOT HepKaBgitouol
ctani 3a EN 10088

n. C.2(2) XapakrepucTukn matepianis

16

EN 10088-2:2005 Stainless
steels. Part 2: Technical delivery
conditions for sheet/plate and
strip for general purposes

OCTY EN 10088-2:2010 CTani
HepxaBki. YactnHa 2. JlucT i
CTpivKa 3 KOPO3IMHOTPUBKMNX

cTanewn sarasnibHOI NPU3HAYeHOCTI.

TexHi4Hi yMOBM NnocTavyaHHsA
(EN 10088-2:2005, IDT)

n. 1.1 (npumitka 3) Cchepa 3acTocyBaHHA

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.1.1(3) 3arankcHi NONOXKeHHSA

1 MoHidoLD
9 edHIdoL)
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lNpopoexeHHs gogatka HA

Ne
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MNosHaka MC abo €C,
HaBeOeHUx y
OCTY-H B EN 1993-1-4:2012

lNos3naka HA, skui Bianoesigae
MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-1-4:2012,
Ae € HOpMaTMBHI MOCUMaHHSA

IHopmaLis Npo HopMaTUBHI
aKTn Ta HOpMaTUBHI JOKY-
MEHTW Y BiAMNOBIOHIN cdepi

Tabnuua 2.1 HomiHaneHi 3Ha4YeHHs
rpaHuLi TekyyocTi f, i TMMYacoBoro
onopy f, Ans KOHCTPYKUiAHOT Hepxa-
Bitouoi cTani 3a EN 10088 ")

Tabnuua A.1 3anpornoHoBaHi Mapku
Hep>KaBitodol cTani ans atmocdepHoro
3aCTOCYBaHHSA

n. B.2(1) 3miuHeHHs Npu XonoaHin
npokaTui

Tabnuus B.1 HomiHanbHi 3Ha4yeHHs Ans
rpaHuui Teky4ocTi f, Ta TAMYacoBOro
onopy f, Ans 3MiLHeHOT XONOAHO
MPOKaTKOK KOHCTPYKUIMHOT HepKaBgitouol
ctani 3a EN 10088

n. C.2(2) XapakrepucTukn matepianis

17

EN 10088-3:2005 Stainless
steels. Part 3: Technical delivery
conditions for semi-finished
products, bars, rods and sec-
tions for general purposes

OCTY EN 10088-3:2010 Crani
HepaBgki. YacTuHa 3. Hanisrotoea
NPoayKUisi, 3aroTiBKKW, NPYTKX, APIT,
npocini Ta noniposaHa NPoayKuisi
3 KOPO3IMHOTPUBKMX CTanen
3arasibHOT NPU3Ha4YeHoCTi.
TexHi4Hi yMOBM NnocTavyaHHsA

(EN 10088-3:2005, IDT)

n. 1.1 (npumitka 3) Cchepa 3acTocyBaHHA

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.1.1(3) 3arancHi NONOXKeHHA

Tabnuua 2.1 HomiHaneHi 3Ha4YeHHs
rpaHuLi Teky4ocTi f, | TIM4YacoBoro
onopy f, Ans KOHCTPYKUiAHOT Hepxa-
Bitouoi cTani 3a EN 10088 ")

Tabnuua A.1 3anpornoHoBaHi Mapku
Hep>KaBitodol cTani ans atmocdepHoro
3aCTOCYBaHHSA

n. B.2(1) 3miuHeHHs Npu XonoaHin
npokaTui

1 MoHidoLD
/ edHidoLrn
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1 IPOAOBXEHHA A0AaTKa HA
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Tabnuus B.1 HomiHanbHi 3Ha4yeHHs Ans
rpaHuui Teky4ocTi f, Ta TAMYacoBOro
onopy f, Ans 3MiLHeHOT XONOAHO
MPOKaTKOK KOHCTPYKUIMHOT HepKaBgitouol
ctani 3a EN 10088

n. C.2(2) XapakrepucTukn matepianis

18

EN 10163-1:1991 Delivery re-
quirements for surface condition
of hot-rolled steel plates, wide
flats and sections. Part 1:
General requirements

OCTY EN 10163-1:2005 Jlnct
cTaneBun rapsidekaTaHui TOBCTUHN,
Wwrpoka wraba Ta npodini.
Bumoru go akocTi noBepXxHi B pasi
noctavyaHHs. YactuHa 1. 3aranbHi
sumorm (EN 10163-1:1991, IDT)

n. 3 (NpuMmiTka) JOBroBiyHICTL

19

EN 10163-2:1991 Delivery re-
quirements for surface condi-
tions of hot-rolled steel plates,
wide flats and sections. Part 2:
Plate and wide flats

OCTY EN 10163-2:2005 Jlnct
cTaneBun rapsidekaTaHui TOBCTUHN,
Lumpoka WTaba Ta npodini. Bumorn
00 SIKOCTi NOBEpPXHi B pasi nocTa-
YaHH4A. YacTuHa 2. Jluct Ta wupo-
ka wraba (EN 10163-2:1991, IDT)

n. 3 (NpuMmiTka) JOBroBiyHICTL

20

EN 10219-2:2006 Cold formed
welded structural sections of
non-alloy and fine grain steels.
Tolerances, dimensions and
sectional properties

OCTY EN 10219-2:2009 lNpocpini
MOPOXKHUCTI 3BapPHi XOMNOAHOro
HOpPMYBaHHA 3 HENEroBaHuXx i
ApiBHO3epHUCTUX cTanen ans
KOHCTpPYKUin. YacTtnHa 2. Poamipu,
rPaHWYHI BIOXUNN Ta XapakTepuc-
Tk (EN 10219-2:20086, IDT)

n. 1.2 HopmatueHi nocunaHHsi

21

EN I1SO 3506-1:1997 Mechani-

cal properties of corrosion resis-

tant stainless steel fasteners.
Part 1: Bolts, screws and studs

OCTY I1SO 3506-1:2008 MexaHiuHi
BNaCTUBOCTI KpinunbHUX BUpOBIB i3
KOPO3INHOCTIMKOT Hep>KaBKoi cTarni.
YacTtuHa 1. BonTu, rBUHTK Ta
wnunekm (1ISO 3506-1:1997, IDT)

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.2.1(1) 3arancHi NONOXKeHHA

Tabnmua 2.2 HoMiHanbHi 3HaYeHHs fy, i
fup AN BONTIB 3 HepXKaBitOYOi cTani

1 MoHidoLD
g edHIdoL)
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1 MoHidoLD
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treatment terms for ferrous prod-
ucts

3’\;?1 HaBeOeHUX Y Mosnaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTn Ta HOpMaTUBHI JOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MOCUNaHHs MEHTW Y BiAMNOBIOHIN cdepi
n. 6.2(2) 3'eagHaHHa Ha BonTax
n. A.4.2(1) bontn

22 |EN ISO 3506-2:1997 Mechani- |ACTY ISO 3506-2:2008 MexaHiuHi |n. 1.2 HopMaTuBHi nocunaHHs
cal properties of corrosion resis- BJ'IaCT.VIBOCTi.KpiI'.I.VIJ'IbHVIX BMRo6iB i§ n. 2.2.1(1) 3aranbHi NONOXeHHs
tant stainless steel fasteners. KOPOSINHOCTINKOI HEpXaBKoT cTani. ) ) )

Part 2: Nuts UacTuua 2. Faitk Tabnuus 2.2. HOMIHaJ'IbH.I 3Ha4eHHs fup i
(ISO 3506-2:1997, IDT) fup AN BONTIB 3 HEpXKaBitOYOI cTani
n. 6.2(2) 3'eagHaHHa Ha BonTax

23 |EN ISO 3506-3:1997 Mechani- |ACTY ISO 3506-3:2008 MexaHiuHi |n. 1.2 HopMaTuBHi NocuUnaHHs
cal properties of corrosion resis- BJ'IaCT.VIBOCTi.KpiI'.I.VIJ'IbHVIX BMRo6iB 13| 2921 (1) BaranbHi NonoXeHHs
tant stainless steel fasteners. KOPOSINHOCTINKOI HEpXaBKoT cTani. ) ) )

Part 3: Set screws and similar |4YactuHa 3. ['BUHTU yCTaHOBHI Ta Tabnmus 2'2_ HOM'Ha”bH_' SHa4eHHA fyp 1
fasteners under tensile tests NoAibHiI KpinunbHi BUpoBU, ki He fup ANA BoONTiB 3 HEPXaBilowoi cTani
NpauooTb Ha PO3TATNYBaHHSA n. 6.2(2) 3'eaHaHHA Ha BonTax
(ISO 3506-3:1997, IDT)

24 |EN 508-3 Roofing products from - n. 1.2 HopmaTuBHi nocuraHHs FOCT 14948-80 Ctanb TOHKO-
metal sheet. Specification for nuctoBasi OLIMHKOBAHHAs C
self-supporting products of steel, HenpepbIBHbIX JIMHUA.
aluminium or stainless steel TexHnyeckne ycnosus
sheet. Stainless steel

25 |EN 10052 Vocabulary of heat - n. 1.2 HopmatuneHi nocunaHHsi OCTY 2924-94 MpokaT YopHUX

n. 1.5(2) BuaHaveHHs

MeTtanis. TepMmiHn Ta BU3Ha-
YeHHs
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1 IPOAOBXEHHA A0AaTKa HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

3’\;?1 HaBeOeHUX Y Mosnaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTn Ta HOpMaTUBHI JOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MoCUNaHHs MEHTW Y BiANOBIOHIN cdepi
26 |EN 10162 Cold rolled steel sec- - n. 1.2 HopmaTtueHi nocunaHHs OCTY 2252-93 (TOCT 8283-93)

tions. Technical delivery condi-
tions. Dimensional and
cross-sectional tolerances

lMpodini ctanesi rtHyTI KOPUTHI
piBHONONWYHI. COpTaMeHT;
OCTY 2254-93 (TOCT 19771-93)
KyTukn ctanesi rHyTi piBHO-
nonuyHi. CopTameHT;

OCTY 2255-93 (TOCT 19772-93)
KyTukn ctanesi rHyTi HepiBHO-
nonuyHi. CopTameHT;

FOCT 7511-73 Npocpunu cTans-
Hble 47151 OKOHHbIX U (pOHapHbIX
nepensneToB U OKOHHbIX MaHe-
nen NPOMBbILUIEHHbIX 34aHUN.
TexHnyeckne ycnoeus;

FOCT 8278-83 Lsenneps!
CTalibHble THyTble paBHOMNO-
noyHble. CopTameHT;

FOCT 8281-80 Lsenneps!
CTarnbHble THyTble HepaBHO-
nonoyHble. CopTameHT;

FOCT 10551-75 lNpodunu
cTarnbHble THyTble rodypupo-
BaHHble. CopTameHT

27

EN I1SO 7089:2000 Plain wash-
ers — Normal series — Product
grade A

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.2.1(1) 3arankeHi NONOXKeHHSA

FOCT 11371-78 LLanbwbi.
TexHndeckune ycrnosus

28

EN I1SO 7090:2000 Plain wash-
ers, chamfered — Normal series
— Product grade A

n. 1.2 HopmatuneHi nocunaHHsi

n. 2.2.1(1) 3arankeHi NONOXKeHHSA

FOCT 11371-78 LLanbwbi.
TexHndeckune ycrnosus

1 MoHidoLD
0l edHidoLn
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KiHeub gogaTtka HA

MNosHaka MC abo €C,

Ne 3/n y TekcTi

IHopmaLis Npo HopMaTUBHI

3’\;?1 HaBedeHUX y MosHaka I\|—/I|g :ggll/leléunomuae OCTY-H B EN 1993-1-4:2012, aKTu Ta HOpMaTUBHI OOKY-
OCTY-H B EN 1993-1-4:2012 e € HOpMaTuBHI MOCUNaHHs MEHTW Y BiAMNOBIOHIN cdepi
29 |EN ISO 9445-1:2009 Continu- - n. 1.2 HopmatuneHi nocunaHHsi FOCT 14918-80 Ctanb TOHKO-
ously cold-rolled stainless n. 2.1.6 (npumiTka) donycku nuctoBasi OLIMHKOBAHHAs C
steel — Tolerances on dimen- HenpepbIBHbIX JIMHUA.
sions and form. Part 1: Narrow TexHu4eckne ycroBus;
strip and cut lengths FOCT 19851-74 JleHTa pesa-
Has 13 XOO4HOro Npokara.
TexHn4veckune ycrosus
30 |EN ISO 9445-2:2009 Continu- - n. 1.2 HopmatuneHi nocunaHHsi FOCT 14918-80 Ctanb TOHKO-

ously cold-rolled stainless
steel — Tolerances on dimen-
sions and form. Part 2: Wide
strip and plate/sheet

n. 2.1.6 (npumitka) Jonyckn

nUcToBast OLIMHKOBAHHAas ¢
HenpepbIBHbIX JIMHUA.
TexHnyeckne ycnosus;
FOCT 19904-90 lMpokaT
NINCTOBOWN XONOAHOKATaHLIN.
CopTameHT

1 MoHidoLD

Ll exHidol)

ZL0Z:%-1-€661 NI 9 H-ALOM L &N VHIINE
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4 Tekcm HaujoHanbHOo20 cmaHOapmy OonosHumu 0odamkom Hb:

"0OOATOK HB
(oBoB'askoBmin)

HALIOHANBHWA OOOATOK OO ACTY-H B EN 1993-1-4:2012

HB.1 NAPAMETPH, WO 3ANULNNNCA BIOKPUTUMU B ACTY-H B EN 1993-1-4:2012
OnA HAUIOHANbHOIO BUBOPY

HauioHansHui Bubip gossonsietbcs B ACTY-H b EN 1993-1-4:2012 vyepes HACTyNHi NOMNOXEHHS, AKi
HaBedeHi B Tabnuui HB.1

Tabnuua HB.1

No MyHKT KopoTkuin onuc napametpa, KNI A03BONEHO BU3HAYATM Ha
3/n HauioHanLHOMY PiBHI

1 12.1.4(2) YaapHa B'3KiCTb (hepUTHUX HepxaBitounx ctanemn

2 (2.1.5(1) BractneocTi B HanpsiMi TOBLUWHW NpokaTy

3 |5.1(2) YacTkoBi koedpiuieHTn onopy

4 |5.5(1) Npumitka 1 BVI3HaquHHFI KoedilieHTiB B3aemoail

5 |5.5(1) MNMpumitka 2 AnbTepHaTuBHiI hopmynu

6 |5.6(2) 3HauveHHs koedillieHTa 1

7 16.1(2) CamoHapiaHi rBuHTU

8 |6.2(3) 3HaueHHs koedillieHTa o

HB6.2 NAPAMETPH, BU3HAYEHI HA HALIOHANBHOMY PIBHI

HBE 2.1 YpapHa B'A3KicTb hepUTHUX HEPXKaBilOUMX cTaneun
Lo nyHkmy 2.1.4(2)
HopaTtkoBa iHbopMaUis He HagaeTbCA.

HB 2.2 BnacTUBOCTI B HanpsiMi TOBLWMUHU NpoKaTy
Lo nyHkmy 2.1.5(1)
HopaTtkoBa iHbopMaUis He HagaeTbCA.

HB 2.3 YacTkoBi koedilieHTU onopy

Ho nyHkmy 5.1(2)

Cnig kepysatucs pekomenaauiamm OCTY-H b EN 1993-1-4:2012.
HB 2.4 BusHauyeHHs KoediuieHTIB B3aemogpii

Ho nyHkmy 5.5(1) Npumimka 1

HopaTtkoBa iHbopMaUis He HagaeTbCA.

HB 2.5 AnbTepHaTUBHI ¢popMynu

Ho nyHkmy 5.5(1) MNpumimka 2

HopaTtkoBa iHbopMaUis He HagaeTbCA.

HB 2.6 3HayeHHA KoediuieHTa n

Ho nyHkmy 5.6(2)

Cnig kepysatucs pekomenaauiamm OCTY-H b EN 1993-1-4:2012.
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HB 2.7 CaMoHapi3Hi rBUHTU

Mo nyHkmy 6.1(2)

dopMynu ANst BUSHAYEHHS1 CUMNM BUCMUKYBAHHSI TBUHTA, OTPUMaHi Ha OCHOBI pes3ynbTaTiB BUNpPO-
ByBaHb, | NpaBua NPoeKTyBaHHS MOXYTb BYTU BKazaHi B TEXHIMHIN AOKyMeHTaLil Ha rBUHTU.

HB 2.8 3HaveHHA KoedilieHTa o

Mo nyHkmy 6.2(3)

Cnig kepyBatucs pekomeHgauiamm OCTY-H b EN 1993-1-4:2012.

HB 3 PILLEHHA NMPO CTATYC AOBIOKOBUX OOAATKIB ACTY-H B EN 1993-1-4:2012

PiweHHs wWoao 3acTocyBaHHA OOBIAKOBUX goaaTkis, wo Mmictatbea B ACTY-H b EN 1993-1-4 HaBe-
aeHo B Tabnuui HB.2.

Ta6nuua HB.2 — 3acTtocyBaHHA A0BIAKOBMX A04ATKIB

No . PilleHHs o040 BUKOPUCTaAHHA A0BIOKOBOIO
Hasea gosigkosoro nogatka
3/n aofaartka
1 |Hopatok A (nosiakosun) — OBroBivHICTb Jdoaatok Moxe BMKOpUCTOBYBaTHCS H6e3 3MiH

Ha TepuTopil YKpaiHu

2 |[Oopatok B (gosigkosnn) — HepxkaBitova ctanb B | [logaTok MoXxe BUKOpUCTOBYBaTUCS 6e3 3MiH

3MiLHEHOMY XONOAHOK 0B6pOBKOK CTaHI Ha TepuTopil YKpaiHu
3 |Hopatok C (aosigkosuin) — MogentoBaHHSA Jdoaatok Moxe BMKOpUCTOBYBaTHCS H6e3 3MiH
noesediHKN martepiany Ha TepuTopil YKpaiHu

5 Tekcm HauioHanbHo20 cmaHOapmy dorosHumu 0odamkom HB:

"NOOATOK HB
(noBigkoBuni)
BIBNIONPA®IA

1. OBH A.1.1-94:2010 Cnctema ctaHapTusaLii Ta HopMyBaHHA y ByaiBHMUTBI. MNpoekTyBaHHA Byai-
BeNIbHMX KOHCTPYKLIN 3a €BpokogamMmu. OCHOBHI NONOXEHHSA"


arymarenko
Прямоугольник


CrtopiHka 14
CrtopiHok 14

Koa YKHA 91.080.10

Knro4oBi cnoBa: ygapHa B'si3KiCTb, BITACTUBOCTI BNonepek TOBLUMHM NPoKaTy, CAaMOHapi3Hi rBUHTW.

ok ok Kk ok h ok k R

Pepaxtop — A.O. lNykoscbka
Komm'toTepHa BepcTka — B.B.Mykawkina

®opmat 60x84"/s. Manip odceTHuit. MapHiTypa "Arial”.
Opyk odceTHUn.

HepxasHe nignpuemcteo "YkpapxbyaiHgopm".
Byn. M. KpusoHoca, 2A, m. Kuis-37, 03037, Ykpaina.
Ten. 249-36-62
Binain peanisauii: Ten.cpakc (044) 249-36-62 (63, 64)
E-mail:uabi90@ukr.net

CBigouTBo Npo BHECEHHs cy6’ekTa BUAABHUYOI CNpaBuW OO0 Aep)KaBHOro peecTpy BuaaBLiB
0K Ne 690 Big 27.11.2001 p.
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