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HAIIIOHAJIBHUH BCTYII

Lleit cranaapt e TotoxkHUM niepekiiagom EN 1999-1-4:2007 Eurocode 9 - Design of aluminium
structures - Part 1-4: Cold-formed structural sheeting (EBpoxon 9: IlpoekTyBaHHS amtoMiHi€BHX
KOHCTpYKIii - Yactuna 1-4: XosoaH0popMOBaHi JTHCTH)

EN 1999-1-4:2007 migrotosineHo Texuiunum komirerom CEN/TC 250, cekperapiaTomM sIKOTo
kepye BSI.

Jlo HalioOHATBHOTO CTAaHJAPTY AOJYYEHO aHTJIOMOBHHM TEKCT.

Ha Teputopii VYkpainm sk HaI[lOHAIBHUN CTaHAAapT /i€ JiBa KOJOHKAa TEKCTY
JICTY-H b EN 1999-1-4:2007 Eurocode 9 - Design of aluminium structures - Part 1-4: Coldformed
structural sheeting (Espoxom 9: IlpoekTyBaHHsS alOMIHIEBHX KOHCTpyKmid - Yactuaa 1-4:
XonoxHodopmoBaHi mpoiTbOBaHI JTUCTH), BUKIIAJAeHA YKPATHCHKOIO MOBOIO.

Bignmosimao mo JIBH A.1.1-1-2009 «Cucrtema crangapTusaiii Ta HOpMyBaHHS B OyTiBHHIITBI.
OCHOBHI TIOJIOKEHHS» I CTaHAApPT BIAHOCHUTHCA 10 Komruiekcy B.2.6 «Koncrpykuii OyauHKIB i
copyna».

Craniapt MICTUTh BUMOTH, SIKi BIATIOBIAaI0Th YAHHOMY 3aKOHOaBCTBY.

HaykoBo-TexHiuHa oprasizailis, BillOBiJagpHa 3a el cranaapt, — ToBapucTBO 3 0OMEKEHOIO
BIZIMOBIANBHICTIO «Y KPAaiHCHKUH IHCTUTYT CTaJleBUX KOHCTPYKLiH iM. B.M. IllnmMaHOBCHKOTO.

Jlo crangapTy BHECEHO TaKi pelaKIliifHi 3MiHH:

- CIIOBA «II€l MDKHAPOIHUM CTaHIAPT» 3aMIHEHO Ha «IEH CTaHIapT»;

- CTPYKTYpHI eleMeHTH cTaHaapTy: «OoximamuHkKy», «IlepenmoBy», «HaiioHanbHHI BCTYI»,
«BusHaueHHss TmoHATH» Ta «bibmiorpadiuni gaHi» oQOpMIEHO 3TiTHO 3 BUMOTaMH
HaIllOHAJIBHOI CTaHIapTH3aIlll YKpaiHu,

- 3 «llepeamoBu nmo EN 1999-1-4:2007» y mei «HaImiOHAJIbHUM BCTYI» B3ATE€ TE, IO
0e3mocepeIHbO CTOCY€ETHCS IILOTO CTaHIAPTY;

- HaI[IOHAIBHUWH JOBIIKOBHI I0JATOK HABEJCHO SIK HACTAHOBY JJISI KOPUCTYBAYIB.

Komii MC, He npuiHATUX SK HAIIOHAIBHI CTaHIApTH, HA sKi € mocwianas B EN 1999-1-4:2007,
MO>kHa oTpuMaTu B ['ooBHOMY (pon1 HOpMaTHBHUX A0KyMeHTIB I «YxpH/IHL».
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Beryn

Hanmit nmoxyment (EN 1999-1-4:2007) Oys
IMATOTOBJIECHUHN TexuiuHuM Kowmiretom
CEN/TC 250 “BymiBenpHi €Bpokomu”,
cekpeTapiaT skoro marpumyerbes BSI.

I[{bomy €BporelichkoMy cTaHmapTy Oyjae Ha-
JIaHUW CTaTyC HAI[IOHAIBHOTO 3 MYyOJIiKaIlie
IIEHTUYHOTO TEKCTy a00 CXBAJICHHSIM HE
nizHime Jsmcromaga 2007 poky 1 mpum
CKacyBaHHI KOH(QUIIKTYIOUMX HalllOHAJIbHHUX
cranaaptiB He nizHime 6epe3nst 2010 poky.

CEN/TC 250 nHece BiamoBigadbHICTh 3a yCi
ByniBenpHi €Bpokoau. Y BiANOBiAHOCTI 3
BHyTpimHiMu noctanHoBamu CEN/CENELEC
HaIllOHAJIbHI OpraHu 31 CTaHAApPTHU3alil TaKUX
KpaiH 3000B’s3aHi 3AIMCHUTH IMIIEMEHTALIII0
11bOro €BPOMNENHCHKOr0 CTaHIAPTy. ABCTpIif,
benwris, bonrapis, Benuka bpuranis, ['pertis,
Hanis, Ecronis, Ipnannisa, Icnangis, Icmanis,
Itanisa, Kinp, JlatBia, JlutBa, JlrokcemOypr,
Mansta, Hinepnanau, Himeuunna, Hopseris,
[Tonpmia, IMopryranis, Pymynis, CnoBadunHa,
Crnogenist, YropmwuHa,Dinnsumis, Opaniris,
UYecoka PecryOuika, [IBeitnapis, [IBerris.
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Foreword

This European Standard (EN 1999-1-4:2007)
has been prepared by Technical Committee
CEN/TC250 «Structural Eurocodes », the
secretariat of which is held by BSI.

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

CEN/TC 250 is responsible for all Structural
Eurocodes. According to the CEN/CENELEC
Internal Regulations, the national standards
organizations of the following countries are
bound to implement this European Standard:
Austria, Bulgaria, Belgium, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland,
Italia, Latvia, Lithuania, Luxemburg, Malta,
Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom
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HALIOHAJILHUN CTAHJIAPT YKPATHM

€BPOKO/]I 9: ITPOEKTYBAHHS AJTIOMIHIEBUX KOHCTPYKIIIN
YACTHUHA 1-4: XOJIOJHOPOPMOBAHI JINCTHU

EBPOKO/I 9: IPOEKTUPOBAHUE AJTIOMUHUEBBIX KOHCTPYKIIWMI
YACTD 1-4: XOJIOAHOPOPMUNPOBAHHLIE JIMCTbBI

EUROCODE 9: DESIGN OF ALUMINIUM STRUCTURES
PART 1-4: COLDFORMED STRUCTURAL SHEETING

OcHoBu nporpamu €Bpoxoay

Y 1975 poui Kowmicis €Bponeiicbkoi
CrnulbHOTH BHpILIMIIA PO3MOYATH HPOTpaMy
Il y ramy3i OyIiBHMIITBA HA MiICTaBi CTATTi
95 JloroBopy. Metowo mporpamu Oyno
YCYHEGHHSI ~ TEXHIYHUX  MEPEHIKOJ  JUIs
TOPTiBJIi Ta Y3TOJDKEHHS TEXHIYHHX YMOB.

VY pamkax 1iei nporpamu giii Kowmicis B3siia
Ha ce0e IHIMIATUBY BCTAHOBUTU CHUCTEMY
Y3TO/DKEHUX  TEXHIYHWX  TPaBWI IS
MIPOEKTyBaHHS OyaiBeNlb 1 CIOPYJ, f[KI Ha
nepuin craail Maju CIIyryBaTH
AIBTEPHATHBOI0O YMHHUM  HAIlOHAJIBHUM
NpaBUIaM JIEpXKaB-WICHIB, a 3PEIITOI0 Malld
3aMIHUTH iX.

VYnoponosx m'sTHaquatH pokiB Kowmicis 3a
noroMororo Poboyoro komitery, 10 CKIagy
SKOTO BXOJMJIM TPEJCTaBHUKH  JIepXKaB-
YJICHIB, Besa po3poOKy nporpamu €BpPOKOIIB,
gKa Tpu3Bena 10 MmyOmikamii KOMIUIEKTY
HEpILIOro MOKOJIHHS €BPONEHCHKUX KOJIB Y
80-x pokax.

VY 1989 pomni Kowmicis Ta nepxasu-uinenn EU
(Espormeiicekoi  CrmimpHoTH) Ta  EFTA
(EBporneiicbkoi Acomianii BinbHoi Toprisii)
Ha ocHoBi yromu' mik Kowmiciero ta CEN
(€Bporeicbkum KOMITETOM 31
CTaHapTH3aIlii) BUPILIWIN repenaTu
minroToBKy Ta myomikanito €Bpokonie CEN
3a jJomoMoror cepii Manpgarie, ImoO B
pesynbrari  Hamanmo O  €Bpokogam Yy
MaifOyTHOMY  cTarycy  €BpONEHCHKOTO
crangapry (EN). Ile moB’szye €Bpokoau 3

YuHHaWM Big

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
basis of an agreementl 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

1
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nonokeHHsiMu  [lupexktus Pamum 1 Pimens
Kowmicii mono €BponeichbKuX CTaHIapTiB
(ro6ro upextuBu Pamm 89/106/EEC monmo
OyniBesnpHuX BUpoOiB — CPD — ta [lupextus
Panu 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BIIHOCHO CYCIIUIBHUX pOOIT Ta HOCHyr i
€KBIBAJICHTHUX JTUPEKTHB EFTA,
3all0YaTKOBAaHUX 3  METOI0  JIOTIOMOTTH
3aCHYBAHHIO BHYTPIITHBOTO PUHKY).

CtpykTypHa mporpamMa €BPOKO/IIB BKIIOYAE
CTaHJApTH, SKi B OCHOBHOMY CKJIQJIAalOThCS 3
NEKUJIBKOX YaCTHUH.

EN 1990 €Bpoxon: OcHOBH NpOEKTyBaHHS
KOHCTPYKI[11

EN 1991 €spoxon 1: Jlii Ha KOHCTPYKIIii

EN 1992 €spokon 2: IlpoextyBaHHS
3aJ11300€TOHHUX KOHCTPYKILIH

EN 1993 €spokon 3: IIpoextyBaHHS
CTaJIeBUX KOHCTPYKLIH

EN 1994 €spokon 4: IlpoekryBaHHs
CTane3anizo0eTOHHUX KOHCTPYKIIIN

EN 1995 €spokon 5: IlpoekryBaHHA
JIepeB’ THUX KOHCTPYKIIIH

EN 1996 €Bpokon 6: IlpoekryBaHHA
KaM’STHUX KOHCTPYKLI1H

EN 1997
IIPOEKTYBaHHS

€Bpokon 7: T'eoTexHiune

EN 1998 €spokon 8: IlpoekryBaHHs
CEMCMOCTIHKUX KOHCTPYKIIIH

EN 1999 €spokon 9: IlpoekryBaHHs
QTIOMIH1€BUX KOHCTPYKIIIH.

Crannaptu €BpoKo/IiB BU3HAIOTh
BIJIMOBIANIBHICTE ~ PETYJSATOPHUX  OpPraHiB
JiepKaB-wIEHIB Ta 3aXHUINAIOTh iX MPaBO Ha
IOPU3HAYCHHS BEJIMYMH, $KI IOB’sI3aHI 3
peryiaroBaHHSIM  IHUTaHb  O€3MeKH  Ha
HalllOHAJLHOMY pIBHI TaMm, Ji¢ BOHH
BIJIPI3HSIOTHCS.

European standards (e.g. the Council
Directive 89/106/EEC on construction
products - CPD — and Council Directives
93/37/EEC, 92/50/EEC and 89/440/EEC on
public works and services and equivalent
EFTA Directives initiated in pursuit of
setting up the internal market).

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

EN 1990 Eurocode 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
each Member State and have safeguarded
their right to determine values related to
regulatory safety matters at national level
where thesecontinue to vary from State to
State.

1yr0}1a Mix Komicieto €Bponeiicbkoi CniibHOTH Ta
€sporeiicbkkum KoMmiTeToM 3i cranmaprusainii (CEN)
10710 poboTH Hax €BPOKOTAMH IS TPOCKTYBAHHS
oyniseins i ciopyn (BC/CEN/03/89).

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



CraTyc Ta rajy3b 3aCTOCyBaAHHSA
€Bpokonis
Hepxau-unenn EU ta EFTA BU3Ha10TB, 1110
€BpOKOAM MAiIOTH SIK €TAIOHHI JOKYMEHTH

JUTSL TAKAX ILIEH:

— K 3aci0 JOOBeJeHHS BIANOBIIHOCTI
OyaiBenb 1 CHOpPYA OCHOBHHUM BHMOraM
HupektuBu Pamgu 89/106/EEC, 30kxpema
ocHOBHIM BHMO31 Nel — MexaHiuHa
MILHICTh Ta CTIMKICTh — 1 OCHOBHIN BHMO31
Ne 2 — IToxexxHa Oe3neka;

— SIK OCHOBA JUIsl YKJIaIaHHS KOHTPAKTIB IS
OyaiBenb 1 COPYJ Ta TOB’S3aHUX 3 HUMU
IH)KEHEPHUX OCIYT;

— SIK OCHOBAa ISl CKJIAJAHHS Y3TOJDKEHUX
TeXHIYHUX cnenudikamii ans OyniBeIbHHUX
Bupo6iB (ENs Ta ETAS).

€BpOKO/H, OCKUTBKM BOHU 0€3MmocepeaHbo
BITHOCSITBCS 10 OyNiBETBHUX CIIOPY, MAIOTh
npsIMuit 3B’SI30K 3 TIYMaYHUMH
J:[OKyMeHTaMI/I2 po3aiTy 12 CPD,
HE3BXKAIOYU Ta Te, 110 BOHH MAaIOTh PI3HY
MpPUPOAY 3 TapMOHI30BAaHUMHU CTaHAAPTAMHU
Ha BI/IpO6I/13. TakumM 4YMHOM, TEXHIYHI
aCMeKTH, SK1 BUIUIMBAIOTH 3 €BPOKOJIB st
OyniBenb 1 CrOpy/, MOBHHHI B MOBHIM MIpi
OyTH pO3TISHYTUMH TEeXHIYMMHU KOMITETaMu
CEN Ta/uan pobounmu rpymamu EOTA, sxki
pO3pO0OJIAIOTh CTaHJApTU Ha OyaAiBelNbHI
BUPOOW, 3 TIO3WINA JOCSITHEHHS TOBHOI
CYMICHOCTI TEXHIYHMX crHemudikamii 3
€BpOKOJAMHU.

JACTY-H b EN 1999-1-4: 201X

Status and field of application of
Eurocodes

The Member States of the EU and EFTA
recognise that Eurocodes serve as reference
documents for the following purposes:
- as a means to prove compliance of building
and civil engineering works with the
essential requirements of Council Directive
89/106/EEC, particularly Essential
Requirement No.1 — Mechanical resistance
and stability, and Essential Requirement No
2 — Safety in case of fire
- as a basis for specifying contracts for the
execution of construction works and related
engineering services
- as a framework for drawing up harmonised
technical specifications for construction
products (EN’s and ETA’S)
The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship  with  the Interpretative
Documents® referred to in Article 12 of the
CPD, although they are of a different nature
from  harmonised product  standards’.
Therefore, technical aspects arising from the
Eurocodes work need to be adequately
considered by CEN Technical Committees
and/or EOTA Working Groups working on
product standards with a view to achieving
full compatibility of these technical
specifications with the Eurocodes..

2BizLHOBi)IHo mo cr. 3.3 mokymenta CPD ocHoBHI
Bumord (ER) orpumarote KOHKpeTHy GopMmy Y
TIYMa4HUX JOKYMEHTaX JUIs CTBOPESHHS HEOOXiTHHUX
3B’A3KIB MIK OCHOBHMMH BHMOTaMH Ta MaHIATaAMH
qutst rapmonizoBanux ENs Ta ETAGS/ETAS.

*Bignosizao mo cr. 12 CPD TIyMa4Hi JOKYMEHTH
MAroTh:

a) HamaTH KOHKPETHOI (GOPMH OCHOBHHM BHMOTaM,
Y3rOJMBIIKM TEPMIHOJIOTIFO 1 TeXHIUHI 3acaaud i
BKa3aBIIM Ki1acu abo PiBHI i KOXKHOI BUMOTH, JI€ 1€
HEeoOXiHO;

b) BrazaTh MeTOaM BCTAHOBJIEHHS CITiBBiAHOIICHHS
MDK I[IMMH KilacaMd a00 PpIBHAMH BUMOT i3
TEXHIYHUMU  BHMOTaMH,  HANpHKIad,  METOAU
pO3paxyHKy 1 TIepeBipKH, TEXHI4HI IpaBuIiIa
MPOEKTYBaHHA 1 T. iH.;

C) CchOyryBaTH pPEKOMEHJAIIEI0 s BCTAHOBJICHHS
Y3rO[DKEHHX ~ CTaHJapTiB 1  HAacTaHOB IS
€BpONEHCHKOro TEXHIYHOTO YXBaJICHHS.

€Bpokoan (aKTHYHO BIJITparoTh TMOMIOHY pPONIb Yy
coepi ER 11 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
ETAGS/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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Cranmaptu  €BpOKOJIB  periaMeHTYIOTb
3araJibHi  MpaBWJa  MPOEKTYBaHHS  JUIA
MPaKTUYHOTO BUKOPUCTAHHS BCIX

KOHCTPYKLIH Ta iX KOMIIOHEHTIB  fK
TpaAuLifHOTO, TaKk 1  IHHOBAaLIAHOTO
Xapakrepy. YHiKaibHI (OpPMU KOHCTPYKIIi{
ab0 yMOBHM TIPOEKTYBaHHS CIIELialbHO HE
OXOIUTIOIOTBCS, 1 B TakuX BHUIAJKax
NPOEKTYBAIBHUKY MOTPIOCH  JOAATKOBHN
eKCTIEPTHUH PO

HauionajbHi cranaapru,
10 BIIPOBAKYIOTH €EBpoxoau

HarionanbsH1 cTaHAapTH, 10 BIPOBAKYIOTh
€BpoKOaM, 3aBXKAM BKIIOYAIOTh I[OBHUU
TeKCT €Bpokoay (BKIFOUAIOYH BCi J0JaTKH),
Buganuii CEN, sxomy MOXyTh mepeayBaTH
HamionansHuit TUTYJIbHUMN JIUCT Ta
HamionaneHa nepenMoBa, a TakoX MOXYTb
CYIIPOBOJI)KYBAaTUCS HarionansHum
nonatkoM (iHpopmamiitHuM).

Hamionaneuuii  momarok  (iHdopMariiiiHuii)
MOX€E BKJIIOYATH 1H(GOPMAIII0 BIZTHOCHO THX
napameTpiB, SKi 3aJTUIIMIIACS BIIKPUTHMH B
€BpoKoJax A HAI[IOHAIBHOTO BHOODY,
BiOM1 SIK HaI[lIOHAJILHO BHU3HA4YeH1
mapamMeTpu Il BUKOPHCTAHHS  TIPH
IIPOEKTyBaHHI OyJiBenb Ta 1HXKEHEPHHUX
Cropya, o OyAyTh 3BENICHI Yy 3alliKaBICHII
KpaiHi, a came:

— 3HAYEeHHS  YAacTKOBUX  Koe(iIi€HTIB
HAQTIHHOCTI Ta/ab0 Kiacu(ikaiio BUMAIKIB,
JUIst SIKHX €Bpoxosa permamMeHrye
BUKOPHUCTAHHS aJbTEPHATHB,

— 3HA4YeHHS, SIK1 CIiJ BAKOPUCTOBYBATH TaM,
ne B €BpOKOJII  HABEJNEHO  TUIBKH
[MO3HAYEHHS,

— crenudiuni maHi Kpainm (reorpadiuni,
KJIIMaTHYHI TOIIO), HAIIPHUKJIIAI, KapTa BITpY;

— KOHKPETHI METOJIWKH Il THX BHITAQJIKIB,
KO €BPOKOJI perilaMeHTYe BHUKOPHCTAHHS
AIbTCPHATHB.

— TIOCHJIAaHHS Ha HECYNEPEYHY I0JaTKOBY
iHpopMaIlito, 1O  MOXE  JIOTIOMOITH
KOPHCTYBady Y BUKOPUCTaHHI €BPOKOIY

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 [informative].

The National Annex (informative) 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;

— geographical and climatic data specific to
the Member State, e.g. sSnow map;

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

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



3B’s13kH Mizk €BpokoaamMu
Ta TAPMOHI30BAHMMH TeXHIYHHUMH
cnenudikanisvm (ENS ta ETAS) nas
BHPOOIB

HeoOxinnHa Y3TOJKECHICTh MDK
rapMOHI30BaHUMH TEXHIYHUMU
cnenudikamnismMu 11 OymiBeIbHUX BUPOOIB
Ta TEXHIYHUMH TIpaBUJIaMU I OymiBesb 1
criopys Ta 6yaiBenbHAX pobir’. KpiM Toro, y
noBHiK iH(popMarii, ska cynpoBokye CE
MapKyBaHHA Oy/AiBeIbHUX BHUPOOIB 1 Mae
BIIHOIIEHHS 10 €BPOKOIIB, Ma€ OYTH YITKO
3a3HAa4eHO, SKI HAIlOHAJIbHO BHU3HAYEHI
napameTpu OyJiu B34Ti 10 YBaru.

HanionajanHul 101aTOK
miasa EN 1999-1-4

Ileit  cranmapr Hajae  aJbTEpHATHBHI
MpoLeAypH, BEIMYMHU 1 peKOMeHAamii A
KJIaciB 3 MPHUMITKaMH, SIKi BKa3ylOTh MICIIE,
Jle HEOOX1THO 3pOoOWTH HalllOHAIbHI BHOIp.
Takum ywmHoM, HamioHansHUI cTaHOAPT,
sakuii immuieMenTye EN 1990 moBuneHn maru
HamiosanesHnii 1oaaToK, SKUH BKIOYAB OH
yci HarioHanbHO BU3HAY€HI mapaMmeTpH, sKi
BUKOPUCTOBYIOTBCS ~ TIPH  NPOCKTYBaHHI
OyziBesb Ta LMBUIBHUX CHOPY. , SIKI OyAyTh
noOyI0BaHi y BiIMOBIAHINA KpaiHi.

JACTY-H b EN 1999-1-4: 201X

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

There is a need for consistency between the
harmonised technical specifications for
construction products and the technical rules
for works®. Furthermore, all the information
accompanying the CE Marking of
theconstruction products which refer to
Eurocodes shall clearly mention which
Nationally Determined Parameters

have been taken into account.

National annex
for EN 1999-1-4

This standard gives alternative procedures,
values and recommendations for classes with
notes indicating where national choices may
have to be made. Therefore the National
Standard implementing EN 1999-1-4 should
have a National Annex containing all
Nationally Determined Parameters to be
used for the design of aluminium structures
to be constructed in the relevant country.

HamionanbHuM BHOOpOM J103BOJICHO BBIHTH
1o EN 1999-1-1 3a nonomororo:

2(3)
2(4)
2(5)
3.1(3)
7.3(3)
A1(1)
A3.4(3)

National choice is allowed in EN 1999-1-4
through clauses:

2(3)
2(4)
2(5)
3.1(3)
7.3(3)
A1(1)
A3.4(3)

* IIue. Ct. 3.31 C1.12 CPD, a takox 4.2, 4.3.1, 4.3.2
ID1.

4 see Art.3.3 and Art.12 of the CPD, as well as clauses
42 43.1,43.2and5.2 of ID 1.
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1 3ATAJIBHI TIOJIOKEHHSA

1.1  Taay3ssb 3acTocyBaHHA
1.1.1 TIany3s 3acmocysanna EN 1999

(1)P  Cranmmapr EN 1999 pernamenrye
MUTaHHS MPOEKTYBaHHS KOHCTPYKIIiH
OyIiBeJb Ta CIIOPY/ IIUBUILHOTO TPU3HAYCHHS
3 amoMiHiio. BiH peanidye mnpuHOUNM 1
HOPMAaTUBHI BUMOTH O€3MEeKU Ta MPHUJIATHOCTI
JI0  eKCIUTyaramii  KOHCTPYKIliH, OCHOBHI
MOJIOKEHHS ~ PO3paxyHKy 1  HEepeBIPKHU
OyAiBeNbHUX KOHCTPYKIIIH, IO BHUKIAACHI Yy
nokymenTi EN 1990 — OcHoBu mpoekTyBaHHs
KOHCTPYKIIH.

(@) Cranmapt EN 1999 Bucysae Bumoru
TUIBKK O  ONOpY, MNPHIATHOCTI [0
eKCIUTyaTaIlii, JIOBTOBIYHOCTI Ta
BOTHECTIHKOCTI aIIOMIHI€EBUX KOHCTPYKIIIH.
[HIII BUMOTH, HampUKIa, Ti, SIKI CTOCYIOTHCS
Terio- albo 3BYKO3OJALIl KOHCTPYKLIH, Y
JTAHOMY CTaHIApT1 HE PO3IIIAIAI0ThCA.

(3) Crammapr EN 1999  noBuHeH
BUKOPHUCTOBYBAaTHCS Pa3OM 3 HACTYTHHUMH
JIOKyMEHTaMHU:

- EN 1990:
KOHCTPYKITINA”

“OCHOBHM  TIPOEKTYBaHHS

— EN 1991 “/lii Ha xoHCTpYKIii”

— €Bpomelicbkl cTaHIapTd Ha BHUpoOHU
OyniBenbHOT iHxyCcTpii, K1 MaroTh
BITHOIIICHHS JI0 AJTFOMIHI€EBUX KOHCTPYKITIi

— EN 1090-1: Bukonanss poOiT 31 cTaneBUMu

Ta QIIOMIHIEBUMH KOHCTpYyKIissMH — 4.1,
Bumorn 1o 3a0e3medeHHs  BiAIIOBIIHOCTI
CTaHAapTaMm eJIEMEHTIB OyaiBeNbHUX
KOHCTPYKIIiii °

— EN 1090-3: BukonanHs poOit 31 CTaJICBUMHU
Ta QIIOMIHIEBUMH KOHCTPYKIISIMH — 4.3,
Texuiuni BUMOTH 1o AIIFOMIHIEBUX
KOHCTPYKILiii °

4) Crammapr EN 1999 Brimrodae m’'sth
JACTHH:

EN 1999-1-1 IlpoexkTyBaHHS  aIIOMIHIEBHX
koHCTpyKIii: Yactuna 1-1: OcHOBHI mpaBuia
JUTS KOHCTPYKIIIH.

1 GENERAL
1.1  Scope
1.1.1 Scope of EN 1999.

()P  EN 1999 applies to the design of
buildings and civil engineering and structural
works in aluminium. It complies with the
principles and requirements for the safety and
serviceability of structures, the basis of their
design and verification that are given in
EN 1990 - Basis of structural design.

(2) EN 1999 is only concerned with
requirements for resistance, serviceability,
durability and fire resistance of aluminium
structures. Other requirements, e.g. concerning
thermal or sound insulation, are not
considered.

(3) EN 1999 is intended to be used in
conjunction with:

— EN 1990 “Basis of structural design”

— EN 1991 “Actions on structures”

— European Standards construction products
relevant for aluminium structures

— EN 1090-1: Execution of steel structures and
aluminium structures — Part 1. Requirements
for conformity assessment of structural
components®

— EN 1090-3: Execution of steel structures and
aluminium structures — Part 3: Technical
requirements for aluminium structures

(4)  EN 1999 is subdivided in five parts:

EN 1999-1-1 Design of
Structures: General structural rules.

Aluminium



EN 1999-1-2 IlpoexkTyBaHHS  QNIOMIiHIEBHX
KOHCTPYKI[iii: BOrHECTIHKICTb.

EN 1999-1-3 IlpoexkTyBaHHS  aIIOMIHIEBUX
KoHCTpykuii: KoHcTpykuii, cxmipHI 10
BTOMHU.

EN 1999-1-4 IIpoektyBaHHS  aJIOMiHIEBHX
KOHCTPYKITIH: XonoaHodopmoBaHi
npodIbOBaH1 JIUCTH.

EN 1999-1-5 IlpoektyBaHHS  aJIOMIHIEBHX

KOHCTPYKIIiH: OO0JOHKOBI KOHCTPYKIIi.
1.1.2 Tany3s 3acmocysannsa EN 1999-1-4.

(1)P B EN 1999-1-4 nanaHi BUMOTH IIOJIO0
MPOEKTYBaHHS X0JI0JHO(hPOPMOBAaHUX
TparemieBuIHIX ATFOMIHIEBHX
npo¢UTbOBaHKX JHUCTIB. BiH mommproerbes Ha
X0JI0AHO(OPMOBaH1 alOMiHIEBI BHUpOOH, SIKi
BUTOTOBJICHI ~ XOJIOAHUM  cmocobom 3
rapsuekaTaHux a0o XOJIOJHOKATAaHUX JIUCTIB
Y CMYr HUIAXOM POJMKOBOTO THYTTS YH
npecyBaHHs. BUKOHaHHS pOOIT 3 alOMIHIEBUX
KOHCTPYKIIiH, 1 (0) BUT'OTOBJIEH] 3
X0JIOTHO(YOPMOBAHUX JIMCTIB PO3TIISAAETHCS Y
1090-3.

Mpumirka. Hopmu y niii 4acTuHi JONOBHIOIOTH HOPMH
B iHmmwmx yactuHax EN 1999-1.

(2)  Takox HaBE/ICHO METOAH
NPOEKTYBAaHHS 3  ypaxyBaHHSAM  poOOTH
OOMIMBKM 3 BUKOPUCTAHHSM ATIOMIHIEBUX
po piThOBaHMX JUCTIB B SIKOCT1
KOHCTPYKTUBHOI Jiadparmu.

3 I[ls dacTMHAa HE BIZHOCHTBCS JO
X0JIOAHO(OPMOBAHUX ATIOMIHIEBUX MPO(LIIB,
takux sk C-, Z- 1 im momiOHUX mpodinis,
X0JIOTHO(OPMOBAHUX Ta 3BAPHUX KPYTIUX YU
OPSMOKYTHUX MyCTOTUIUX MPOQLTIB.

4) EN 1999-1-4 Bkimro4ae  METOIM
MIPOEKTYBaHHS Ha OCHOBI PO3PaxyHKIB Ta
BUNpoOyBaHb. [IpoekTyBaHHS Ha OCHOBI
PO3paxyHKIB BHKOPHCTOBYIOTHCS TUIBKH ISt
MarepiaiiB 3 BIIOMUMH BJIACTUBOCTSIMHU Ta
TCOMETPHYHUMHU XapaKTCPUCTHKAMHU, IO BXKE
MPONILTN BUNIPOOYBaHHS 1 JIOCBIN
IIPOEKTYBaHHS AKX  Bxke  icHye. L1
OOMEXEHHS HE  PpO3IMOBCIOJDKYIOTHCS  Ha
MPOEKTYBaHHS 3 BUITPOOYBAHHSIMH.

® Byze omy61ikoBaHO
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EN 1999-1-2 Design of Aluminium
Structures: Structural fire design.
EN  1999-1-3 Design of  Aluminium

Structures: Structures susceptible to fatigue.

EN 1999-1-4 Design of  Aluminium
Structures: Cold-formed structural sheeting.

EN 1999-1-5 Design of  Aluminium

Structures: Shell structures
1.1.2 Scope of EN 1999-1-4.

(1)P EN 1999-1-4 gives design
requirements for cold-formed trapezoidal
aluminium sheeting. It applies to cold-formed
aluminium products made from hot rolled or
cold rolled sheet or strip that have been cold-
formed by such processes as cold-rolled
forming or press-breaking. The execution of
aluminium structures made of cold-formed
sheeting is covered in EN 1090-3.

NOTE: The rules in this part complement the rules in
other parts of EN 1999-1.

(2) Methods are also given for stressed-
skin design using aluminium sheeting as a
structural diaphragm.

(3) This part does not apply to cold-
formed aluminium profiles like C-, Z- etc
profiles nor cold-formed and welded circular
or rectangular hollow sections.

4) EN 1999-1-4 gives methods for design
by calculation and for design assisted by
testing. The methods for the design by
calculation apply only within stated ranges of
material properties and geometrical properties
for which sufficient experience and test
evidence is available. These limitations do not
apply to design by testing.

% To be published
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(5) B EN 1999-1-4 He po3risinalThes
HABAHTAXXEHHS, [0 BUHHUKAIOTH IIijJ 4Yac
3BEJICHHS Ta CKCILTyaTallii.

1.2 HopMaTHBHi NOCHIAHHA

(1)  Hacrymui JTOKYMEHTH €
00OB’SI3KOBHMH JIJISi BHKOPHCTAHHS JaHOTO
IOKyMeHTy. JImsi  [aToBaHMX — TIOCHIIAHb
BUKOPHCTOBYIOTHCS JIMIIC 3a3HAYCH] BHIAHHS.

Jlost HeJIaTOBaHUX MOCHJIaHb
BUKOPUCTOBYETHCS OCTaHHE BUJIAHHS
JIOKYMEHTY, Ha SIKUU MOCHJIAIOTECS

(BKIJIIOYAI0YH OY/1b-5IKi 3MiHH).
1.2.1 3azanwvni nocunannsa

EN 1090-1: BukoHanHs poOiT 31 CTaJeBHUMHU

Ta QIIOMIHIEBUMH KOHCTpYyKIissMH — 4.1,
Bumorn 1o 3a0e3medeHHs  BiAIIOBIIHOCTI
CTaHAapTam €JIEMEHTIB OyaiBeNbHUX
KOHCTPYKIIH

EN 1090-3: BukonaHHs poOiT 31 CTaJIeBUMHU
Ta QIIOMIHIEBUMH KOHCTPYKIISIMH — 4.3,
TexuiuHi BUMOTH 1o AIIFOMIHIEBUX
KOHCTPYKILii °

1.2.2 IHocunanna Ha
KOHCMPYKUYiil

NPOEKMYyBaHHA

EN 1990 €Bpokxox: OCHOBH TpPOCKTYBaHHS
KOHCTPYKII1H

EN 1991 €Bpokox 1: HaBantaxenHs Ha
KOHCTPYKIii— yCi YaCTUHU

EN 1995-1-1 Eurocode 5: IlpoekTyBaHHS
JIepeB’sIHUX KOHCTPYKIi — wyactunHa 1-1
3araipHi MpaBUiIa Ta MpaBuia i OyaiBesb

EN 1999-1-1 IlpoexkTyBaHHS  alIOMIHIEBUX
koHCTpyKIii: Yactuna 1-1: OcHOBHI npaBuia
JUISL KOHCTPYKITii.

1.2.3 Mamepianu ma 6UNPOOYBAHHA
Mmamepianis
EN 485-2:1994 AnroMiHII Ta

aJtOMIH1€B1 CIulaBu - TOHKI JIMCTH, CMYTU Ta
miactuHd  —  Yactmaa 2. MexaHiuHi
BJIACTUBOCTI

EN 508-2:2000 [TokpiBenbHI BUPOOU 3
MmeraneBoro Jucra - Coemudikamii Ha
caMOHecydi BUpOOW 13 crami, adioMiHIIO Ta
HEeprKaBirouoi cramni- YactuHa 2. ATIOMIHIHA

5) EN 1999-1-4 does not cover load
arrangement for loads during execution and
maintenance

1.2 Normative references

(1) The following referenced documents
are indispensable for the application of this
document. For dated references, only the
edition cited applies. For undated references,
the latest edition of the referenced document
(including any amendments) applies.

1.2.1 General references

EN 1090-1: Execution of steel structures and
aluminium structures — Part 1. Requirements
for conformity assessment of structural
components®

EN 1090-3: Execution of steel structures and
aluminium structures — Part 3: Technical
requirements for aluminium structures®

1.2.2 References on structural design

EN 1990 Eurocode 0 - Basis of structural
design

EN 1991 Eurocode 1 — Action on structures —
All parts

EN 1995-1-1 Eurocode 5: Design of timber
structures - Part 1-1 General rules and rules
for buildings

EN 1999-1-1 Eurocode 9: Design of
aluminium structures - Part 1-1 General
structural rules

1.2.3 Materials and materials testing

EN 485-2:1994 Aluminium and aluminium
alloys - Sheet, strip and plate - Part 2:
Mechanical properties

EN 508-2:2000 Roofing products from metal
sheet - Specification for self-supporting
products of steel, aluminium or stainless steel
sheet - Part 2: Aluminium



EN 1396:1996 AmoMmiHiii Ta amroMiHi€EBI
cruiaBd — TOHKI JINCTH Ta CMYTH 3 TIOKPUTTSIM
y pyJIOHaX JJisl 3arajbHOTO BUKOPUCTAHHS -
Cnenudikarii

EN  10002-1 CraneBi Matepiasim  —
BunpoOyBanust Ha po3rtar — uactuHa 1:
Meroau BumpoOyBaHb TIpHM  TeMIeparypi
HaBKOJIMITHBOTO CepPeIOBUINA

EN 10088 HeipxaBitoui crani — yactuHa 1:
[Tepemik Heip)kaBiOUUX CTATICH

1.2.4 Iocunanus na Kpinunvhi demani

EN 1SO 1479 TI'BuHTH-CaMOHapi3aJibHI 3
[IECTUTPAHHOIO TOJIOBKOIO

EN 1SO 1481 TI'BunHTH-CaMOHapi3aJibHI 3
[WJTIHIPAYHOIO TOJIOBKOIO Ta IUTIIIEM

EN ISO 15480 I'BunTH camoCBepATyBalbHI
caMOHapi3albHi 3 HIECTUTPAHHOIO TOJIOBKOIO 3
OypToMm.

EN ISO 15481I'BuHTH caMOCBepATyBalbHI
caMOHapi3albHi 3 HWIIHAPUYHOIO CKPYTJIEHOIO
TOJIOBKOIO Ta XPECTOMOIOHUM ILUTIIIOM.

EN I1SO 15973 3akputi rayxi 3akienku 3i
3MIIIHEHHUM CEpJCYHHKOM Ta BHCTYMAIOYOI0
T'OJIOBKOIO

EN ISO 15974 3akputi Tiyxi 3akJIenKu 31
3MIIIHEHUM  CEpJCYHHKOM Ta  IOTAiHOIO
T'OJIOBKOTO

EN 1SO 15977 Bigkputi riyxi 3aKjienkd 3i
3MIITHEHUM CEpJCYHUKOM Ta BHCTYMAIOYOIO
T'OJIOBKOIO

EN 1SO 15978 Binkputi rimyxi 3akienku 3i
3MITHEHHUM CEpPJCYHUKOM Ta MOTAHHOIO
T'OJIOBKOIO

EN 1SO 15981 Bingkputi rinyxi 3akjienku 3i
3MIITHEHUM CEpJACYHUKOM Ta BHCTYNAIOYOIO
rOJIOBKOIO

EN ISO 15982 Biakputi rayxi 3akienkd 3i
3MIIIHEHUM  CEpJCYHHKOM Ta IMOTAiHOIO
T'OJIOBKOIO

1ISO 7049:1994 I'BunT-camopi3 3
XpeCcTONOAIOHUM IILTIIOM

1.2.5 Inwi nocunanns

EN ISO 12944-2 ®apbu Ta nakm -—
AHTUKOPO3IHHUN 3aXUCT CTaJIeBUX
KOHCTPYKIIH 3aXUCHUMH (papOdaMu — JyacTHHA
2: Knacudikaris HABKOJIUIIHBOIO
cepeoBuIIa

JACTY-H b EN 1999-1-4: 201X

EN 1396:1996 Aluminium and aluminium
alloys - Coil coated sheet and strip for general
applications- Specifications

EN 10002-1 Metallic materials - Tensile
testing - Part 1: Method of test at ambient
temperature

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

1.2.4 References on fasteners

EN ISO 1479 Hexagon head tapping screws
EN ISO 1481 Slotted pan head tapping screws

EN 1SO 15480 Hexagon washer head drilling
screws with tapping screw thread

EN ISO 15481 Cross recessed pan head
drilling screws with tapping screw thread

EN 1SO 15973 Closed end blind rivets with
break pull mandrel and protruding head

EN 1SO 15974 Closed end blind rivets with
break pull mandrel and countersunk head

EN ISO 15977 Open end blind rivets with
break pull mandrel and protruding head

EN ISO 15978 Open end blind rivets with
break pull mandrel and countersunk head

EN 1SO 15981 Open end blind rivets with
break pull mandrel and protruding head

EN 1SO 15982 Open end blind rivets with
break pull mandrel and countersunk head

ISO 7049:1994 Cross recessed pan head
tapping screws
1.2.5 Other references

EN ISO 12944-2 Paints and varnishes -
Corrosion protection of steel structures by
protective  paint systems - Part 2:
Classification of environments
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1.3  Tepminu Ta BUSHAYEHHS

HonatkoBo 1o EN 1999-1-1, y EN 1999-1-4

BUKOPUCTOBYIOTbCSl HACTYITHI O3HAUCHHS:

1.3.1 ocHosa

TUIOCKUH aJIOMIHIEBUI JIHCT, 3 SKOTO IUISIXOM
XOJIOAHOTO  (DOPMYBaHHSI ~ BUTOTOBIISIFOTHCS
npodLIbOBaH1 JINCTH

1.3.2 ymoena mesxca mexyuocmi ocnoeu
HanpyXeHHs ocHoBH f;, 1Mo Bixmosimae
3anunikoBii nedopmartii 0,2 %.

1.3.3 oiagppazmosa poooma

MOBE/TIHKA KOHCTPYKIIii, IKa BPaXOBYE 3CYB Y
[UTOLLIMH] OOLIUBKH.

1.3.4 uacmrose 3axkpinienns

neBHE  OOMEXKEHHs  MomepeyHoro  abo
KYTOBOTO NEePEeMIIICHHS YaCTHUHHU
MOTEPEYHOro Mepepidy, MO MiIBUIIYE HOTO
OITip MO3JI0BXXHHOMY 3THHY

1.3.5 3axpinnennsn

MOBHE  OOMEXEHHs  momepeyHoro  abo
KYTOBOI'O TEpEeMIIlIeHHs IUIOCKOI YacTUHU
MOTIEPEYHOT0 Tepepizy, IO MIABUIIYE HOTO
OITip MO370BKHBOMY 3THHY.

1.3.6 ymoena znyuxicmeo

HOpMaii3oBaHa THYYKICTh, SIKA& BpaxoOBYeE
BJIACTUBOCTI MaTepiany.

1.3.7 npoexmysanna 3
pobomu 0ouwIuEKU

YpaxyeanHuam

METOJ] TPOEKTYBAaHHS, LI0 BPaxOBYE BHECOK
niapparMoBoi poOOTH OOIIMBKH Y KOPCTKICTh
Ta MILHICTh KOHCTPYKIIII.

1.3.8 onopa

Miclle, B SKOMY EJIEMEHT MOXE IepelaBaTu
cuwm abo MoMeHTH Ha (yHaamMeHT abo Ha
IHIIT1 KOHCTPYKTHBHI €JIEMEHTH.

1.3.9 egpexmusna moswuna

pO3paxyHKOBE  3HAY€HHS  TOBLIMHHU  JUIS
MepeBIPKU MICIIEBOI BTPATH CTIMKOCTI TUIOCKOT
YaCTHUHHM TMOTIEPEUHOTO TIepepizy.
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1.3 Terms and definitions

Supplementary to EN 1999-1-1, for the
purposes of EN 1999-1-4, the following
definitions apply:

1.3.1 base material

the flat sheet aluminium material out of which
profiled sheets are made by cold forming

1.3.2 proof strength of base material

the 0,2 % proof strength f, of the base
material

1.3.3 diaphragm action

structural behaviour involving in-plane shear
in the sheeting

1.3.4 partial restraint

restriction to some extent of the lateral or
rotational displacement of a cross-section part,
that increases its buckling resistance

1.3.5 restraint

full restriction of the lateral displacement or
rotational movement of a plane cross-section
part, that increases its buckling resistance

1.3.6 slenderness parameter

a normalised, material related slenderness
ratio

1.3.7 stressed-skin design

a design method that allows for the
contribution made by diaphragm action in the
sheeting to the stiffness and strength of a
structure

1.3.8 support

a location at which a member is able to
transfer forces or moments to a foundation, or
to another structural component

1.3.9 effective thickness

a design value of the thickness to allow for
local buckling of plane cross section part.



1.3.10 npusedena epexmuena mosujuna

pO3paxyHKOBE  3HAYEHHS  TOBIIMHH  JUIS
NEepeBIpKH  3arajbHOi BTpAaTH CTIMKOCTI 3
ypaxyBaHHAM pu¢iB Ha JApyroMmy  erami
pO3paxyHKy s THUX IUIOCKUX YacTUH
MOTIEPEYHHX MEePePi3iB, /Ie TOMyIIeHa MicIeBa
BTpaTa CTIMKOCTI Ha TEPIIOMY €TalTi.

1.4 IMo3navenns
Q) JIomaTkoBO 10 BKE HAaBEICHHUX Y

EN  1999-1-1, Tyr BHUKOPHUCTOBYIOTHCS
HACTYITHI YMOBHI IO3HAYEHHS

Po3niim 1 - 6

C - TOBOPOTHA JKOPCTKICTh MPYKHOTO
eJIEMEHTA,

k - JHIMHA KOPCTKICTh MPYKHOTO
CJICMEHTA,

0 - KYT IIOBOPOTY,

b, - yMOBHa mHpHHA cMyrd (110

npuisrae 10  pudy) IUIOCKOT  YaCTHHH
MOTICPEYHOTO IIepepi3y;

h, - BHCOTa CTIHKH, BHUMIpSIHA MDK
CepEeTMHHUMH JIHISIMH TIOJIHIIb,

S, - IOXWJIa BUCOTA CTIHKHU, BUMIpSTHA MIXK

LIEHTPaMHU KYTIB,
Xd - TOHWXYBaJbHUN KOEQIIIEHT IS

3araJibHOI  BTpAaTd  CTiKocTi  (3rvHAIbHA
BTpara CTifikocTi pudic),

[0} - KYyr MDK JBOMa  IJIOCKUMH
eJIEMEHTaMHU,

) - HaXWJ CTIHKU BITHOCHO ITOJIMIb,
Po3ain 8 3’eqHaHHA MeXaHIYHIMH
KPiNWILHAMH JAeTaJIIMHI

d, - jmiamerp maibum abo TOJOBKH

KpIMUJILHOI JeTati

fu,min
JUISL IBOX 3‘€THYBAaHUX YaCTHH,

- MEHIIIa 3 TPAHMIIh MIITHOCTI Ha PO3TST

fu,sup - MCXa MIIJHOCT1 Ha PO3TAT OIIOPHOIro

eJIEMEHTa Y SIKHOMY 3a(iKCOBaHO TBUHT,

JACTY-H b EN 1999-1-4: 201X

1.3.10 reduced effective thickness

a design value of the thickness to allow for
distortional buckling of stiffeners in a second
step of the calculation procedure for plane
cross section parts, where local buckling is
allowed for in the first step

1.4 Symbols

(1) In addition to those given in
EN 1999-1-1, the following main symbols are
used:

Section 1to 6
C rotational spring stiffness;

k linear spring stiffness;
0 rotation;
b notional flat width of plane cross-

p
section part;

h web height, measured between system

w

lines of flanges;

S slant height of web, measured between

w

midpoints of corners;

x4  reduction factor for distortional
buckling (flexural buckling of stiffeners);

1) is the angle between two plane
elements;

0 is the slope of the web relative to the
flanges.

Section 8 Joints with mechanical fasteners

d,  diameter of the washer or the head of
the fastener;
f,min Minor ultimate tensile strength of both

connected parts;

f ultimate tensile strength of the

u,sup
supporting component into which a screw is
fixed;

11
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fy - MeXa TeKy4OCTi OMMOPHOTO CTAJIEBOTO
eJIEMEHTAa,
t . - TOBINMHA HAWTOHINOI 13 3’ €QHAHUX

min

IJIACTHH YH €JICMCHTIB ;

tsup - TOBIIWHA OIOPHOro CJIEMCHTY, B

SIKOMY 3a()iIKCOBAaHO TBHHT.

(2)  Tomampmmi CHUMBOJIH
MOSICHIOBATUCS TaM, JI€ 3’ SIBJISTIOTHCS.

OynyTh

15 T'eomerpis Ta yMOBHi NO3HAYEHHA
po3mipiB

1.5.1 Buou npodpinie

(1)  XonomHohopMmoOBaHI JHCTH, B MeEXax
JO3BOJICHUX  JIOMYCKIiB, MAalOTh IOCTIHHY
TOBIIUHY, OJHAKOBY IO BCI JOBXHHI 1
MOCTIHMI TOTIepeyHH Tepepis 1o  ycii
JOBXKHHI.

@) [Tonepeunwii nepepi3
X0JIOAHO(OPMOBAHUX JIUCTIB  37€0UIBLIOTO
CKJIQA€ThC 3 JCKUIBKOX TPAMOJIHIMHUX
YaCTUH TMOTNEPEYHOro IMepepisy 3’ €IHaHHX
KPUBOJIIHINHUMH YaCTHHAMH.

(3)  Twumosi GhopMu MOMEPEYHOTO TEPEPIZY
U1 X0JI0IHO(OPMOBAHOTO TPODITLOBAHOTO
JUCTa MoKa3aHi Ha pucyHok 1.1

4) [Tonepeunwii nepepis
XOJIOAHO(POPMOBAHUX  JIUCTIB MOXKE OyTH
HemiaKpiruieHnid (0e3 eNIEeMEHTIB KOPCTKOCTI)
Y1 MaTH TO3J0BXHI €IEMEHTH >KOPCTKOCTI B
CBOIX CTIHKaX Ta/ab0 MOJHUIAX

1.5.2 Buou enemenmie sncopcmkocmi

Q) TunoBi BUIM €JIEMEHTIB KOPCTKOCTI
JUTSL X0JI0THO(OPMOBAHMX JTUCTIB MOKa3aHi Ha
pucyHnok 1.2;
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f, yield strength of supporting component

of steel;

t thickness of the thinner connected part

min

or sheet;

t thickness of the supporting member in

sup

which the screw is fixed;

(2) Further symbols are defined where
they first occur:

1.5 Geometry and conventions for
dimensions

1.5.1 Form of sections

(1)  Cold-formed sheets have within the
permitted tolerances a constant thickness
nominal over their entire length and have a
uniform cross-section along their length.

(2 The cross-sections of cold formed
profiled sheets essentially comprise a number
of plane cross-section parts joined by curved
parts.

(3)  Typical forms of cross-sections for
cold formed profiled sheets are shown in
Figure 1.1.

4) Cross-sections of cold formed sheets
can either be unstiffened or incorporate
longitudinal stiffeners in their webs or flanges,
or in both.

1.5.2 Form of stiffeners

(@8] Typical forms of stiffeners for cold
formed sheets are shown in Figure 1.2;
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Pucynoxk 1.1 - Ilpukiaa xoa01HOQOPMOBAHUX JIUCTIB
Figure 1.1 - Examples of cold-formed sheeting
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Pucynok 1.2 — TunoBi NpoMiKHI TO30BXKHI €JIEMEHTH XKOPCTKOCTI
Figure 1.2 — Typical intermediate longitudinal stiffeners

1.5.3 Po3mipu nonepeunux nepepizie

(1) Tabapurhi po3Mipu
XOJIOAHO(POPMOBAHUX JIUCTIB, BKIIFOYAKOUU
rabapuTtHy mmpuHy b, rabaputHy BucoTy h,
BHYTPILIHIN pajiyc 3rUHY I' Ta 1HIII 30BHILIHI
pO3MipH TO3HAYEHI CHMBOJIaMU 0e3 iHICKCIB,
BUMIPIOIOTECS /IO  30BHIIIHBOTO  Kparo
nepepizy, SKIIO HE BKAa3aHO IHINE, JIUB. PHC
5.1

2 Skmo He BKa3zaHO iHINE, yci iHII
po3mipu HOTIEPEYHOTO nepepizy
XO0JOMHO(POPMOBAHUX  JIMCTIB,  TO3HA4YEHI
CAMBOJIAMHU 3 IHAEKCAMH, Taki SK bp, h, uu

S, » BHUMIpIOIOTbCS a00 O CEpPEeNUHHOI JIHIT
JUcTa, ado 70 CepPeIMHH KyTa.
3) JMdusa MOXHJTUX CTIHOK B

X0JI0AHOPOopMOBaHUX TIPOQPUTLOBAHUX JIUCTAX
MOXWJIa BHUCOTa BUMIPIOETHCS TAPATICIBHO JI0

YXUITY.
(4)  Posropuyra BHCOTA CTIHKH
BUMIPIOETHCSI B3JIOBXK 1ii CEpeAMHHOI JIIHiI,
BKJTIOYAIOYN Oy/b-5IKi €JIeMEHTH >KOPCTKOCTI

1.5.3 Cross-section dimensions

(1) Overall dimensions of cold-formed
sheeting, including overall width b, overall
height h, internal bend radius r and other
external dimensions denoted by symbols
without subscripts, are measured to the outer
contour of the section, unless stated otherwise,
see Figure 5.1.

@) Unless stated otherwise, the other
cross-sectional dimensions of cold-formed
sheeting, denoted by symbols with subscripts,
such as b,, h,or s,, are measured either to

the midline of the material or the midpoint of
the corner.

(3) In the case of sloping webs of cold-
formed profiled sheets, the slant height s is
measured parallel to the slope.

(4)  The developed height of a web is
measured along its midline, including any web
stiffeners.

13
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CTIHKH .

(5)  Po3sropuyra HIUPHHA TOJTUIT
BUMIPIOETHCSI B3JIOBXK ii CEpPeJAMHHOI JIHIii,
BKJIIOYal0uM Oynb-sIKI TPOMDKHI €JIeMEeHTH
JKOPCTKOCTI.

(6)  ToBmmHua t - po3paxyHKOBa TOBIIHHA
aJTIOMIHIIO, SIKIIIO He BKa3aHo iHme. [lus 3.2.2.

1.5.4 Ymoeni nosnauenns ocei

(1) [Jns  nopodinmboBaHMX — JUCTIB Y
EN 1999-1-4 BUKOPHCTOBYIOTHCS HACTYMHI
YMOBHI TTO3HAYCHHS

- Y-y — Bicl, mapajieibHi A0 IUIOLIUHU
OOIIIUBKHU.

- Z—17 — BiCl, IEpHEHIUKYISAPHI 0 MJIOIIMHA
OOIIMBKH.

2 OCHOBMU ITPOEKTYBAHHSA

(1)P  IIpoekryBaHHS XOJIOTHO(POPMOBAHUX
JIMCTIB Ma€ MPOBOJAUTHUCS 3TTHO 3 OCHOBHUMHU
BuMmoramu, BukmageHumu y EN 1990 Ta
EN 1999-1-1.

(2P Yactkosi KoediieHTH MAaroTh
MPUHAMATHCS BIAMOBIHO 0 TPAaHUYHUX CTaHIB
3a HECYYOI0 3IaTHICTIO Ta 3a
EKCIUTyaTaIifHOI0 TPUIATHICTIO.

(3) TIlpu pospaxyHKax 3 BHKOPHUCTAHHSIM
IPaHUYHOIO CTaHy 3a HECY4YOl0 3JIaTHICTIO,
YaCTKOBMM KOE(DIIEHT Y NPUHMAETHCSK:

- N8 BHU3HAYEHHS OINOpPY TMOIMEpPeYHUX
nepepiziB Ta eNeMeHTIB Ipu BTPaTi CTIMKOCTI:

VM1

- I8 BHU3HAYEHHS OINOpPY HONEpPeYHUX
nepepi3iB Ta €NEMEHTIB IIPU PO3TALY: ¥,

- AJI1 BU3HAYCHHS OIIOPY 3’€,[[HaHB: Yms3

IIpumirka. Yucmopi 3Ha4eHHA [0 Y, MOXHA

BU3HAUYATH 3TIJTHO 3 HALOHAIBHHM AojaTkoMm. Jlis
OyniBellb peKOMEHI0BAHO HACTYIIHI YMCIIOBI 3HAYCHHS.

Ym2=110 7y, =125 ¥y 3= 125

(4) Tpu po3paxyHKax 3 BHKOPHUCTAHHSIM
IPAaHUYHOIO CTaHy 3a eKCIUlyaTalliiHO
IIPUJIATHICTIO, NIPUNAMAETBCA ~ YaCTKOBHUH

KoeilieHT y, .
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5) The developed width of a flange is
measured along its midline, including any
intermediate stiffeners.

(6)  The thickness t is an aluminium design
thickness if not otherwise stated. See 3.2.2.

1.5.4 Convention for member axis

1) For profiled sheets the following axis
convention is used in EN 1999-1-4:

- y—y axis parallel to the plane of sheeting;

- Zz—z axis perpendicular to the plane of
sheeting.

2 BASIS OF DESIGN

()P The design of cold-formed sheeting
shall be in accordance with the general rules
given in EN 1990 and EN 1999-1-1.

(2)P  Appropriate partial factors shall be
adopted for ultimate limit states and
serviceability limit states.

(3) For verification by calculation at
ultimate limit states the partial factor ym shall
be taken as follows:

- resistance of cross-sections and members to
instability: y,,,

- resistance of cross-sections in tension to
fracture: y,,,

- resistance of joints: y,,,

NOTE: Numerical values for y,, may be defined in the
National Annex. The following numerical values are
recommended for buildings: y,,,= 1,10 y,= 1,25;

Yms= 125

4) For verifications at serviceability limit
states the partial factor y,, ... should be used.



IIpumirka. Yucnosi 3HaYEHHS WA ), o MOXYTH

BHU3HAYATHCS 3TiHO 3 HAIIOHATBHUM JOMaTKOM. JIyst
OymiBeIh PEKOMEHIOBAaHO HACTYITHI YHCIOBI 3HAYCHHS .

7M,ser =10.

(5) Hdns PO3paxyHKy KOHCTPYKILH,
BUKOHAaHHUX 3 XOJIOJHO(GOPMOBAHHUX JIUCTIB,
CIIJT PO3PI3HATH «KJIACH KOHCTPYKUIiii», 110
3a]Ie)KaTh BiJ TMPU3HAYCHHS KOHCTPYKINT 1
BU3HAYAIOTHCSl HACTYITHUM YHHOM

Kouncrpykuii kiaacy |: Koncrpykiii, B skux
BpPaxoBY€TbCA POOOTa XO0JIOTHOPOPMOBAHUX
JUCTIB Il 3a0e3leueHHs MIIHOCTI  Ta
CTIHKOCTI yciei kKoHCTpyKii, uB. 6.3.3;

Koncrpykuii kiaacy |1: Koncrpykuii, B sxux
BPaxoOBYETbCs poOOTa X0JOJHO(DOPMOBAHUX
JUCTIB I 3a0e3MeyYeHHs  MINHOCTI  Ta
CTIHKOCT1 OKpPEMHUX YaCTUH KOHCTPYKILIi;

Koncrpykuii kaacy I11: Koncrpykuii, B sxux
X0JI0THO(OPMOBAHUX JUCTIB
BUKOPHCTOBYIOTBHCSI TUIBKH SIK €JIEMEHTH, IO
nepesaroTh HaBaHTAKEHHS Ha KOHCTPYKIIIIO.

Hpumitka. 1 YV HanioHadIpHOMY AOAATKY MOXYTh OyTH

npaBuiia MO0 BUKOPUCTAHHS KJACIB KOHCTPYKIIH 1
3B"s130K 3 Kiacamu HaciakiB y EN 1990.

Mpumirka. 2 Jng konctpykuiit kinacy I ta I, Bumoru
IIOJI0 MPOOIT MalTh HAJABaTUCS B JIOKYMEHTI MpO

sukonanus, aue. EN 1090-3

3 MATEPIAJIN

3.1 3arajbHi MOJ0KEeHHS

(1) Meroau  TPOEKTYBaHHS  MUISXOM
po3paxyHkiB, HaBeaeni B EN 1999-1-4,
MOXYTb BUKOPHCTOBYBATHCS TSt

KOHCTPYKLIHHUX CIUIaBiB 31  CTYNEHAMHU
TBEpAOCTI, BKa3aHuMHu y Tabm. 3.1.

(2) s IPOCKTYBAHHS IITXOM
po3paxyHnkiB 3rigHo EN 1999-1-4 ymoBHa
MeXa  TEeKY4OCTi f,, 1mo Biamosimae

3anmmkoBii aedopmarii 0,2 %, mae Oyt sx
minimym f, =165H/Mm’.

(3)  AumiomiHieBI JHCTH Ta CMYTH, IO
BUKOPUCTOBYIOTBCS TSI XOJI0THO(OPMOBAaHUX
npodiaiB 0OMIKMBKY, MalOTh OyTH MPUAATHUMU
JUIsT KOHKPETHHMX IIONEPEeYHUX TMepepi3iB B
3aJIeKHOCTI Bl MpPOIECY  XOJOAHOIO

dbopMyBaHHSI.

JACTY-H b EN 1999-1-4: 201X

NOTE: Numerical values for y,, ... may be defined in
the National Annex. The following numerical value is
recommended for buildings: y, , =1,0.

5) For the design of structures made of
cold-formed sheeting a distinction should be
made  between  “Structural  Classes”
dependent on its function in the structure
defined as follows:

Structural Class I: Construction where cold-
formed sheeting is designed to contribute to
the overall strength and stability of the
structure, see 6.3.3;

Structural Class I1: Construction where cold-
formed sheeting is designed to contribute to
the strength and stability of individual
structural components;

Structural Class I1l: Construction where
cold-formed sheeting is used as a component
that only transfers loads to the structure.

NOTE: 1 National Annex may give rules for the use of
Structural Classes and the connection to Consequence
Classes in EN 1990.

NOTE: 2 For Structural Class | and Il the requirement
for execution should be given in the execution
specification, see EN 1090-3

3 MATERIALS
3.1 General

1) The methods for design by calculation
given in EN 1999-1-4 may be used for the
structural alloys in the tempers listed in table
3.1

2 For design by calculation given in
EN 1999-1-4 the 0,2 proof strength f, should

be at least f, =165N/mm?.

(3)  Aluminium sheet and strip used for
cold-formed profile sheeting should be
suitable for the specific cross-section
depending on cold forming and cold forming
process.

15



JACTY-H b EN 1999-1-4: 201X

Hpumitka. s iHIIAX aTIOMIHIEBUX MaTepialiB Ta
BHPOOIB TUB. HAI[IOHABHUH TOJIATOK.

3.2  KoncTpykuiiini aqroMiHieBi cniaBu
3.2.1 Bnaacmueocmi mamepianis

(1) HopmaruBHi 3HaYeHHS Ui YMOBHOI
MeX1  TEeKy4ocCTi f,, mo Bixnosimae
sanmumkoBid  gedopmarii 0,2 %, Ta Mexi
MilHOCTI Ha po3Tsar f, po3paxoBaHi HUIIXOM
NPUAHATTS MIHIMAIBHUX 3Ha4YeHHb R o, Ta

R, 3rigHO 3 BIINOBIIHUMH CTaHAAPTAMU Ha

MIPOAYKITIFO.

(2) MoxHa TPUIYCTUTH, IO ISl POOOTH
Ha CTHCK LI BIACTUBOCTI TaKi K cami sIK 1 Ipu
poOOTi HA PO3THT.

(3)  SIkmio 4acTKOBHMIA IJIACTHYHUN MOMEHT
OTIOPY BPAaxOBYEThCS, TO BIIHOIICHHS MeEXIi

minHocTi  f, 10 HOpMmaTMBHOrO 3HaYCHHS

yMoBHOI Mexi Tekydocti f,, mo Bigmosimae
3anumikoBiid aedopmarii 0,2 %, mae Oytu He
HWKYAM 3a 1,2.

4) ®isuyHi  BIACTMBOCTI  MaTepiainy
(MOAyTb TPYKHOCTI 1 T.A.) NPUAMAIOTHCS
srigao 3 EN 1999-1-1.

NOTE: For other aluminium materials and products see
National Annex.

3.2 Structural aluminium alloys
3.2.1 Material properties

@ The characteristic values of 0,2% proof
strength f, and tensile strength f, have been
obtained by adopting the values for minimum
R, and R direct from the relevant product

standards.

@) It may be assumed that the properties
in compression are the same as those in
tension.

) If partially plastic moment resistance is
utilised, the ratio of the characteristic ultimate
tensile strength f, to the characteristic 0,2

proof strength f, should be not less than 1,2.

(4)  The material constants (modulus of
elasticity etc) should be taken as given in
EN 1999-1-1.

Tabauust 3.1-  HopmaruBHe 3HaueHHs yMOBHOI Mexi Tekydocrti fy, mo Bigmosinae
sanmmikoBiit nepopmanii 0,2 %, mexi MinHOcTi Ha po3tar f,,, BemmumHa
NOJOBXKEHHsT Ay JIUCTIB Ta cMyT Jyist Mapok 3 f, >165«H / mm’ i ToBmMHOKO
Big 0,5 mo 6 MM
Table 3.1-  Characteristic values of 0,2% proof strength f,, ultimate tensile strength, f_,
elongation
A, for sheet and strip for tempers with f, >165kN /mm? and thickness
between 0,5 and 6 mm
Yncnose XiMiuHe KJ.IaC 5 CTyHi.HI;’ - ToBmuHa, Big
ossagenns EN AW THO3HAYEHHS [LOBFOBI)‘JHOCTI TBepmocTil 1,5 no 6mMm fu 'I:u A3
EN AW
ionati ionati R R, .,
Dnelfrf’:ﬁg;n Dslfle%:?ct;?n D”rab“f-,§y Temper 229 Thickness, H/ 2 N/p0,2 2 %
. MM mm
EN AW EN AW- rating up... to..., mm
H18 3.0 190 170 2
3003 AlMn1Cu A H48 3.0 180 165 2
H14 | H24/H34| 63 220 180 [170 2-3|4
H16 | H26/H36] 43 240 200 | 190 12|3
3004 AlMn1Mgl A H18 | H28/H38] 3|15 260 230220 1-2]3
H44 3 210 180 4
H46 3 230 200 3
H48 3 260 220 3
H16 4 195 175 2
3005 AIMn1MgO0 A H18| H28 3 220 200 [ 190 2[2-3
H48 3 210 180 2
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3103 AlMn1 A H18 3 185 165 2
AIMN0,5Mg H18| H28 3|15 195 180170 1]2
3105 A H48 3 195 170 2
5005 AlMg1(B) A H18 3 185 165 2
H14 6 230 180 3-4
H16 | H26/H36 6 250 210180 3|46
5052 AlMg2,5 A H18 | H28/H38 3 270 240|210 2|34
H46 3 250 180 4-5
H48 3 270 210 3-4
H14 6 210 170 2-4
H16 | H26/H36 4 230 200 | 170 2-3]4-7
5251 AlMg2 A H18 | H28/H38 3 255 230 | 200 2|3
H46 3 210 165 4-5
H48 3 250 215 3

5) TToka3uuk noBrosiunocti, qus. EN 1999-1-1.

1) 3nauenns ass mapok H1X, H2X, H3x 3rigHo 3 EN 485-2:1994-11
2) 3nauenns it Mapku H4X (monocu Ta pynnorn) 3riguo 3 EN 1396:1997-2
3) SIkiio B of1Hii JTiHiT BKa3aHO ABa (TpH) MApKyBaHHS, TO MapKH PO3/iJICHI O3HAYKOO

PO31iJIeH] MO3HAYKOO “/”MAIOTh OIHAKOBI TEXHOJIOTIUHI BiIacTUBOCTI. (MapKu po3pi3HSIOTHCS TUTBKH 38 fO Ta A30)

4) I%O MOXKE 3aJIC)KATH Bil[ TOBLIMHHU MaTepiaJIy Y 3agaHuX MEXKax, TAKOX 3aJat0ThCs MeXI1 JJIs1 'ASO .

MaroTh Pi3Hi TEXHOJIOT1YHI BIACTHBOCTI, 2|

5) Durability rating, see EN 1999-1-1

1) The values for temper H1x, H2x, H3x according to EN 485-2:1994-11
2) The values for temper H4x (coil coated sheet and strip) according to EN 1396:1997-2
3) If two (three) tempers are specified in one line, tempers separated by “|” have different technological values, but separated by “/”

have same values. (The tempers show differences only for f0 and Aso )

4) Aso may be depending on the thickness of material in the listed range, therefore sometimes also a ASO - range is given.

3.2.2 Toswuna ma zeomempuyuni 0onycku

(1) [Toso)KeHHsSI CTOCOBHO IPOEKTYBaHHS
UISIXOM PO3paxyHKiB, HaBeJICHI B
EN 1999-1-4, MoxyTh OyTH BHKOPHCTaHI Y
33J]aHUX MeXaX HOMIHAJIBHOI  TOBIIWHU

aucTiBt,,  HE  BPaxoBYIOUM  OpraHiyHi

MTOKPUTTS:

t >0,5um

nom —

roBmmHa =~ Mae

(2)  HowminanbHa
BUKOPHUCTOBYBATHCS SIK pO3paxyHKOBa
TOBIMHA t, SIKIO BiA’ €MHE BIIXWIIEHHSI €

MeHIIUM 3a 5 %. 3a IHIIKUX YMOB:

3.2.2 Thickness and geometrical tolerances

(1) The provisions for design by
calculation given in this EN 1999-1-4 may be
used for alloy within the following ranges of

nominal thickness t,, of the sheeting
exclusive of organic coatings:

t _>0,5mm

nom —

(2)  The nominal thickness t.. should be

used as design thickness t if a negative
deviation is less than 5 %. Otherwise

t=t_ (100—dev)/95 (3.1)

ne dev— Bix emHe BiaxuieHHs y %.

(3) Jomycku misi MOKpPiBEIbHHX BHPOOIB
Hagatotbes y EN 508-2.

3.3  MexaniuHi kpinujabHi xeraJi

(1) BUKOPHUCTOBYIOTBCS HACTYIHI THIIH
MEXaHIYHUX KPIMWIbHUX JAeTajei:

- I'BuHTH-camoOpi3u Taki SIK CaMOHapi3aJibH1
I'BUHTH abo caMOCBEpAJTyBaJIbH1
caMOHapi3anbHi I'BUHTH 3rIIHO 3

where dev is the negative deviation in %.

(3)  Tolerances for roofing products are
given in EN 508-2.

3.3 Mechanical fasteners

(1)  The following types of mechanical
fasteners may be used:

- self-tapping screws as thread-forming self-
tapping screws or self-drilling self-tapping
screws according to standards listed in 8.3;
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CTaHAapTaMu, nepeniueHumMu y 8.3;

- TJTyX1 3aKJICTKH 3T1HO CTAaHAAPTIB, BKa3aHUX
y 8.2

(2)  XapakrtepucTuuHui omip 3pizy F, o Ta

XapaKTepUCTUYHUN  omip  po3Tsary Ko,

MEXaHIYHUX KpPIMWJIBHUX JeTajeld IMOBUHEH
oOuncirroBaTuc 3rigHo 3 8.2 ta 8.3.

(3)  OcobmuBocTi caMOHApi3albHUX UM
CaMOCBEPUTYBAIBHUX TBHHTIB Ta TIIYXHX
3aksenok posrisinyto y EN 1090-3.

(4)  XapaxkTtepucTHuHHMI oOmip 3pi3y Ta
XapaKTepUCTUUHUI OMIp PO3TIATy MEXaHIYHHUX
KPIMUIBHUX JIeTalie, [0 He HaBeACHI Yy
TaHoMy €BpOIEHCHKOMY CTaHIApTi, MOXYTb
Oytu B3sTi y ceprudikatax ETA.

4 JOBI'OBIYHICTD

Q) OCHOBHI BUMOTH BUKIAJCHO y PO3ALII
4 EN 1999-1-1

(2)  OcobmuBy yBary ciig OPUIUTATH
BUMAQJIKaM, KOJIM PO3TIIAAEThCI  CYMiCHA
poboTa pi3HUX MarepiaiaiB, OCOOIMBO SKIIO
IXHIH €JICKTPOXIMITHHMA CKJIag MOXKE
CIIPOBOKYBATH TOSIBY KOPO3ii.

IMpumitka.. ¥ EN ISO 12944-2 naBeneno xareropii
KOpO3iHHOI CTIMKOCTI MiA Ai€l0 NMPUPOTHUX (aKTOpiB
JUIS MEXaHIYHUX KPiMWIBHUX JIeTajeH, 1B. 1o1aTtok B

(3)  Cunin B3siTH 0 yBaru MpHUPOHI YMOBH,
0 MEepeBaKaJlM 3 MOMEHTY BHPOOHMIITBA,
BKJTIOYAIOYM TPAHCTIOPTYBaHHs Ta 30epiraHHs
Ha CKJIAJAJIBHOMY MalJJaH4YMKY.

5 PO3PAXYHOK KOHCTPYKIIIN
5.1 BB 320KpYyIVIeHHUX KYTiB

@@ Vv MOMEPEUHUX nepepizax 3
320KPYIJIEHUMH KYTaMH YMOBHY IIMPHHY
cMyru b, miockoi uYacTMHM  MOTEPEYHOro

mepepizy  HEOOXiTHO  BHUMIPIOBATH  Bif
CepelHIX TOYOK MPUJIETNIUX KYTOBUX YacTHH
MOTIEPEYHOT0  TIepepi3y, SK IOKa3aHO Ha
pUCYHOK 5.1

2 v MIOTIEPEYHUX nepepizax 3
3a0KpYIJIEHUMHU KyTamH, o0YHCIIeHHS
TE€OMETPHUYHUX XapaKTEPUCTHK Tepepizy Mae
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- blind rivets according to standards listed in
8.2.

2 The characteristic shear resistance
F, « and the characteristic tension resistance

F.r« Of the mechanical fasteners should be
calculated according to 8.2 and 8.3.

(3) For details concerning suitable self-
tapping screws, and self-drilling screws and
blind rivets, reference should be made to
EN 1090-3.

4) Characteristic shear resistance and
characteristic tension resistance of mechanical
fasteners not covered in this European
Standard may be taken from ETA
certifications.

4. DURABILITY

Q) For basic requirements, see Section 4
of EN 1999-1-1

(2) Special attention should be given to
cases in which different materials are intended
to act compositely, if these materials are such
that  electrochemical phenomena  might
produce conditions leading to corrosion.

NOTE: For corrosion resistance of fasteners for the
environmental  corrosivity  categories  following
EN I1SO 12944-2, see Annex B.

(3) The environmental conditions
prevailing from the time of manufacture,
including those during transport and storage
on site, should be taken into account.

5 STRUCTURAL ANALYSIS
51 Influence of rounded corners

(1) In cross-sections with rounded corners,
the notional flat widths b, of the plane cross-

section parts should be measured from the
midpoints of the adjacent corner cross-section
parts, as indicated in Figure 5.1.

(2) In cross-sections with rounded corners,
the calculation of section properties should be
based upon the actual geometry of the cross-



0a3yBaTHCSi Ha pEAIbHHX T'€OMETPHUYHUX
JAHWUX MTOTIEPEYHOTO Mepepizy.

(3) Skm0 He BUKOPUCTOBYIOTHCS OLIBII
BIAMOBIAHI METOAM  OOYMCIEHHS  INIOLIL
MOTIEPEYHOT0 TMepepizy, MOXKHA BUKOPHUCTATH
HACTYIIHY NOpHONM3HY mpoueaypy. SIkimo
BHYTpIIIHIA paaiyc He mnepeBumrye r <10ti
rSO,lep MOXHa HE OpaTd /10 yBaru BIUIMB

3a0KpYIVICHHS KYTiB, 1 IUIOMIA IMOMEPEYHOIO
nepepizy OOYHCIIOETHCS SK IS TaKOTO, IO
Ma€ TOCTpl KyTH.

(4) BmumB  3a0KpyrJIeHMX — KyTiB  Ha
reOMEeTPUYH1 XapaKTEePUCTUKHU MEPEpizy, MOXKeE
OyTH B3STHI O yBaru IUISXOM TPUBEICHHS
10111, OOYUCIICHOT AJI1 TAaKOTO K 3 TOCTPUMU
KyTaMH, SIKO[0 OpaTh [0 yBarm HacTyIHI
MPUITYIICHHS:

JACTY-H b EN 1999-1-4: 201X

section.

3 Unless more appropriate methods are
used to determine the section properties the
following approximate procedure may be
used. The influence of rounded corners on
section properties may be neglected if the
internal radius r <10t and r<0,15b, and the

cross-section may be assumed to consist of
plane cross-section parts with sharp corners.

(4)  The influence of rounded corners on
section properties may be taken into account
by reducing the properties calculated for an
otherwise similar cross-section with sharp
corners, using the following approximations:

A, ~ A 4 (L-3) (5.1a)
I, =1, (L-20) (5.1b)
3: with:
§=0,43>"(r;p;/90) / >'b,, (5.1b)
j=1 i=1
Jle A, muIOmIa MIOMEPEYHOTO Mepepizy OpyTTo; where: A is the area of the gross cross-
section;

Ag’sh 3HAYECHHS Ag TUISL
nepepizy 3 TOCTPUMHU KyTamMu

IMOMNEPECUYHOTO

b,
YaCTUHM  TOMEpPEYHOro  mepepisy A
MIOTIEPEYHOT0 TIepepizy 3 TOCTPUMHU KyTaMH,

YMOBHa LIMPHUHA CMYTH I-TOI1 MJIOCKOIL

Iy MOMEHT 1HEpIIli MOMEePEYHOro Nepepizy

OpyTTO;

lyo 3HaweHHs |, jus  momepevHoro
nepepizy 3 TOCTPUMHU KyTaMH,

[0} KYT MDXK BOMA MJIOCKUMU
eJIEeMEHTaMu,

m KUTBKICTh TJTOCKOX YaCTHH
MOTIEPEYHOTO Tepepizy;

n KUIBKICTh ~ KPHUBOJIIHIMHUX  YaCTUH

MOTIEPEYHOr0 Tepepisy, He NpUiMadd [0

A, Is the value of A, for a cross-section
with sharp corners;

b

cross-section part i for a cross-section with
sharp corners;

i Is the notional flat width of plane

Ig is the second moment of area of the

gross cross-section;

with sharp corners;

osn IS the value of 1, for a cross-section

10} is the angle between two plane
elements;

m is the number of plane cross-section
parts;

n is the number of curved cross-section

parts without consideration of the curvature of
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yBaru KpPHUBHU3HY €JIEMEHTIB JKOPCTKOCTI Ha
CTIHKaX Ta ITOJIUISX,

r BHYTPIIHIM  pajiyc  3a0KpYyrjieHoi

J
YaCTHUHHM Iepepizy.

(5)  OOwmexenHs, BkazaHi y BHupa3i 5.1
MOYKHA TaKOX 3aCTOCYBaTH 10 PO3PaxyHKIB
BJIaCTUBOCTEH e(ekTHUBHOro mnepepizy A, Ta

Iy,eff !
HIMPYHA CMYTHU IIOCKUX YaCTHH MOMEPEYHOTO
nepepizy BUMIpsSHA A0 TOYOK MEPETHHY iX
CepeIMHHUX JTHIH.

3a YMOBM IO IIPUBCACHA YMOBHA

(6)  Sxmo BHYTpImHIA pajiyc OLTBIIHIA
3ar >0,04tE/ f; onip monepeunoro nepepizy

BU3HAYAETHCS [IUIIXOM BUIPOOYBaHb.

stiffeners in webs and flanges;

I, is the internal radius of curved cross-

section part.

5) The reductions given by expression
(5.1) may also be applied in calculating the

effective section properties A, and |,

provided that the notional flat widths of the
plane cross-section parts are measured to the
points of intersection of their midlines.

(6)  Where the internal radius
r>0,04tE/ f, , then the resistance of the

cross-section should be determined by tests.
(a) cepearHa KyTa 4 3THHY
X NEPeTHH CePEeIMHHUX JIHIN

P cepeauHa KyTa

(a) midpoint of corner or bend

X is intersection of midlines
P is midpoint of corner
r,=r+t/2

o = un{§)-on( ]

20

(b) ymoBHa mmpuna cMyru b, uist crinku

(bp = moxuna Bucora S)

(b) notional flat width b, for a web
(bp = slant heights,,)

(c) ymoBHa mmpuHa cMyru b, miockux

YacTWH, 10 MPWISATAIOTh JI0 CJIIEMEHTIB
YKOPCTKOCTI Ha CTIHIII

(c) notional flat width b, of plane parts
adjacent to web stiffener
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(d) ymoBHa mmpuna cmyrn b mmOCKEX

YACTUH MPUJIETINX JIO €IEMEHTIB KOPCTKOCTI
Ha IMOJINL

(d) notional flat width b, of flat parts adjacent
to flange stiffener

Pucynok 5.1 — YMmoBHa mmpuHa CMyru IUIOCKMX YacTHH IIONEPEYHOrO Iepepisy b, 3

BBEJICHHSIM TIOTPABKU Ha PaJiiyc 3a0KPYIIICHHS
Figure 5.1 — Notional widths of plane cross-section parts b, allowing for corner radii

5.2  T'eomerpuuni mpomopuii

(1)  THonoxenns, o CTOCYIOTBCS
IIPOEKTYBaHHS ULUIIXOM PO3pPaxyHKIB, SIKI
magaui B EN 1999-1-4, H©e mnoBuHHI
3aCTOCOBYBATHCS /IO IMOTEPEUHUX Mepepisis,
[0 MEPEBUIYIOTh MEX1 BIIHOIICHb TUPHHU
1o toBumHE b/t Ta S, /t, HaBexeHi y (2)

@) MaxkcumainbHi CHIBBITHOIIICHHS

[IMPUHU 10 TOBIIUHH:
* U1 cTUCHYTUX ToJuik b/t <300

* s crinok S, /[t <0,5E/ f,

Mpumirka.. Tpanumi b/t Ta SW/ t, maBemeni y (2),

OIMCYIOTh 00JacTh, ISl SIKOI BXKE ICHYE JOCTaTHIN
eKCIiepUMeHTaNbHui jocBig. [lomepeuni mnepepizu 3
OUTBIIIMMHK  CITIBBIJHOIICHHSIMH  «TOBIIMHA/IITUPHHAY,
TaKO)X MOXXYTh BUKOPHUCTOBYBATHCS, 32 YMOBH, IO
iXHIi OMmip NpPH TpPaHUYHMX CTaHAX 3a HECYYOlo
3MATHICTIO Ta 3a eKCIUTyaTalliifHOI0 IPHIATHICTIO
HIAKPIIUTIOETHCS eKCIepUMEHTaMU Ta/un
po3paxyHKam®, 10  MiATBEP/KEHI  BiJIIOBITHOIO
KiJIBKICTIO €KCIIEPUMEHTIB.

5.3  MopeoBaHHA KOHCTPYKUiH s
PO3PaxXyHKY

1) [Tnocki YaCTUHU MOTIEPEYHOTO
nepepizy JUISL PO3paxyHKy MOJKHA
MOJIEIOBATH K ITOKa3aHo B Taobi. 5.1

(2)  Takox ciig B3sSTH J0 yBard B3a€MHHI
BIUTUB YHCIICHHUX €JIEMEHTIB JKOPCTKOCTI.

52  Geometrical proportions

(1) The provisions for design by
calculation given in EN 1999-1-4 should not
be applied to cross-sections outside the range
of width-to-thickness ratios b/t and s, /t

given in (2).

(2) The
ratios are:

maximum  width-to-thickness

» for compressed flanges b/t <300
» for webs s, /t<0,5E/ f,

NOTE: These limits b/t and S, /t given in (2) may

be assumed to represent the field for which sufficient
experience and verification by testing is available.
Cross-sections with larger width-to-thickness ratios may
also be used, provided that their resistance at ultimate
limit states and their behaviour at serviceability limit
states are verified by testing and/or by calculations,
where the results are confirmed by an appropriate
number of tests.

53  Structural modelling for analysis

Q) The parts of a cross-section may be
modelled for analysis as indicated in Table 5.1

(2) The mutual influence of multiple
stiffeners should be taken into account.
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Tabaumsa 5.1 — MogenroBanHs MTIOCKUX YaCTUH MOMEPEYHOTO Mepepizy
Table 5.1 —Modelling of parts of a cross-section
Tun yacTuHU Tun yacTuHU
. Mopens . Mognens
TIONIEPEYHOr 0 IEPEPI3Y MIONIEPEYHOr 0 IEPEPI3Y
Type of cross-section Model Type of cross-section part Model

part

>

o

5.4 7Ko1001eHHSA MOJINID

(1) Y mpodini 3 ay:Ke MIUPOKOIO MOHIICKO,
[0 BTHUHAETHCS, YU y TPOodiIi 3 MomnepeIHbo
VBITHYTOIO TOJIULIEI0 Yy BHIAJKY, KOJIHU
YBITHYTa MOJIN LS CTUCHYTA, BILJIUB
KOJIOOJIGHHS Ha HECydy 3JaTHICTh HE
OepeTbCs /IO yBar", SIKIIO 1€ >KOJOOJICHHS
(rmubuHa k051004, BUMIpPIOBaHA BIJI
HEWTpaJbHOI IJIOMIMHK TOJIUIN) MEHIE, HDK
5% BHUCOTH MOMEPEYHOTO Mepepizy NpoduIto.
Sxkmo x0y00NeHHS TIEPEeBHIIY€e I pIBEHB,
CIIiT BpaxoBYBaTH 3MECHIIEHHS  HECy4ol
30aTHOCTI  mpo(inro, HAmpUKIag, dYepes
3MCHIIEHHS TUIe4a BHYTPIIIHBOTO MOMEHTY
JUTSL YACTUHY ITUPUHU TIOJTUITL.

54 Flange curling

1) The effect on the load bearing
resistance of curling (i.e. inward curvature
towards the neutral plane) of a very wide
flange in a profile subject to flexure, or of an
initially curved profile subject to flexure in
which the concave side is in compression,
should be taken into account unless such
curling is less than 5 % of the depth of the
profile cross-section. If curling is larger, then
the reduction in load bearing resistance, for
instance due to decrease in length of the lever
arm for part of the wide flange, and to the
possible effect of bending should be taken into
account.

Pucynoxk 5.2 — JXonoGieHHs noiuip

Figure 5.2 —Flange curling

(2)  PospaxyHOK  JKOJIOOJEHHS  MOXKHA
3poOUTH  HACTymHUM  4YuHOM. Dopmynun
OpUIaTHI SK U CTUCHYTHX Tak 1 JUis

22

(2)  Calculation of the curling may be
carried out as follows. The formulae apply to
both compression and tensile flanges, both




PO3TATHYTHX  MOJIMIb, 3  CIEMCHTaMH
JKOPCTKOCTI uu 0e3 Hux, ame 0e3 OIU3bKO
pO3TAIlIOBAaHUX  TONEPEYHUX  CICMCHTIB
YKOPCTKOCTI B TOJIHIISIX.

- Jna mpodumo, mo He OyB 3ITHYTUM [0
NPUKITACHHS HAaBaHTaKCHHS, TIVB.
PUCYHOK 5.2:

_ 200/

- Jlng monepenHbo 3IrHyToro mpodiro:

Hde:u - IPOTHH TIOJIHII B1IHOCHO
HeliTpasibHOi  oci  (OKOJIOOJIeHHs),  JIMB.
PHCYHOK 5.2;

b, - I0JIOBUHA BiICTaHI MIXK CTIHKaMU.

Z - BIACTaHb  BiJg  IOJIHILL, 110

PO3IIIAIAEThCA, A0 HEUTpaIbHOT 0ci TpodiTio;

r paniyc KPUBHU3HU MOTIEPETHBO
3IrHyTOTO PO iTIO;
o, - CepelHE HANPYXKCHHS Yy IOJIHII,

obuncieHe 3a IwiomEe0 OpyrTo.  SKIIo
Halpy>KeHHS OO04YHCIIEHO i1 €(EeKTHBHOTO
MOTIEPEYHOTO nepepisy, TO cepeHe
HaTpy)KCHHS MOJKHAa OTPUMATH  IUIIXOM
MHOKCHHS HanpyXeHHS e(EeKTHBHOTO
[IONIEPEYHOr0  Mepepisy Ha  BIJHOLIEHHS
e(eKTHBHOI IUIONII Tepepidy A0 3arajibHoi
IUTOIL{ ITOJIUIL.

55 MicueBa Ta 3arajbHa

cTilikocTi

BTparTa

5.5.1 3azanweni nonoicenns

1) [Tpu BU3HAUEHHI OMOPY Ta KOPCTKOCTI
X0JIOAHO(POPMOBAHUX JIMCTIB CIIJI MPUUMATH
JIO YBar" BILIMB MICIIEBOT Ta 3arajibHOT BTpaTu
CTIMKOCTI.

(2) BmumB MicueBoi BTpaTH CTIHKOCTI
MOYKHa BpPAXOBYBATH IUISXOM BHKOPHUCTAHHS
XapaKTEePUCTHK €(PEKTHBHOIO IIOMEPEYHOrO
nepepizy, MO0 OOYMUCITIOITHCS HA OCHOBI
epextuBHOT TOBITMHY, muB. EN 1999-1-1.

3) [Ipn BU3HAYCHHI OMOPY MICIEBIH
BTpaTi CTIMKOCTI, HEOOXiTHO
BUKOPHCTOBYBAaTH YMOBHY IPaHHUIII0

JACTY-H b EN 1999-1-4: 201X

with and without stiffeners, but without
closely spaced transverse stiffeners in flanges.

- For a profile, which is straight prior to
application of loading, see Figure 5.2:

(5.1e)

- For an initially curved profile
(5.11)

where: u is bending of the flange towards
the neutral axis (curling), see Figure 5.2;

b is half the distance between the webs;

S

z is distance of flange under
consideration from neutral axis;

r is radius of curvature of initially
curved profile;

o is mean stress in the flange calculated

a
with the gross area. If the stress is calculated
for the effective cross-section, the mean stress
is obtained by multiplying the stress for the
effective cross-section by the ratio of the
effective flange area to the gross flange area.

55  Local and distortional buckling

5.5.1 General

(@8] The effects of local and distortional
buckling should be taken into account in
determining the resistance and stiffness of
cold-formed sheeting.

(2) Local buckling effects may be
considered by using effective cross-sectional
properties, calculated on the basis of the
effective thickness, see EN 1999-1-1.

3) In determining resistance to local
buckling, the 0,2 proof strength f, should be
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TekydocTi f,, IO BimmoOBimae 3aNMIIKOBIH
nedopmartii 0,2 %.

4) Hna nepeBipKH XapaKTepUCTUK
e(eKTMBHOTO TOMEPEYHOro Iepepizy 3a
eKCILTyaTallifHO0 puAaTHicTIO muB. 7.1(3)

(5)  3BarampHa BTpaTa CTIMKOCTI YacTUH

MOMEPEYHOro  Tepepizy 3  NPOMDKHUMHU
€JIeMEHTaMH )KOPCTKOCTI po3riisiHyTa B 5.5.3.
5.5.2 IInocki  uwacmunu nonepeunozo

nepepizy 0e3 eJ1eMeHmie HcopcmKocmi

(1) EdexktuBHa  TOBIIMHA  CTHUCHYTHX
YacTHH IIOIepedHoro mepepisy ty,  Mae

00YHCITIOBATHCA K.

ty =p-t,0ep NOHMKYBAJIbHUN
Koe(illi€eHT, IO BBOJIUTH TOMPABKy Ha

MICIIEBY BTPaTy CTIHKOCTI.

(2)  Ymosma mmpuHa cmyru b, miockoi

YaCTHHM  TOMEPEeYHOro  Mmepepisy  Mae
BHU3HAYaTUCS 3rigHO 3 BkazaHuM y 5.1. Jlns
IUIOCKUX YaCTHH TIOMNEPEYHOro  mepepizy
MMOXHUIIOT CTIHKH BUKOPHUCTOBYETHCS
BIJIIIOBIIHA ITOXHUJIA BUCOTA.

(3)  TlommxkyBampHuii Koe(illieHT p s
BU3Ha4YeHH t, Mae OasyBaTucs Ha

HaWOUIBIIIOMY CTHUCKAJbHOMY HaIlpy>KEHHI

Comed Y BIMOBIIHIA YacCTHHI TOTIEPEYHOTO

nepepizy (oOuucnenomMy  Ha OCHOBI
e(heKTHBHOTO TIOMEPEYHOro mepepizy), MNpH
JOCATHEHHI HAWOUTBIIOTO OMOpY Hepepizy.

4)  Slkmo Teomes = fol Vs To

MOHMXKYBAIBHUNH  KOe]ilieHT p Mae
00YHCITIOBATUCS HACTYITHUM YHHOM:

used.

4 For effective cross-section properties
for serviceability verifications, see 7.1(3)

(5)  The distortional buckling of cross-
section parts with intermediate stiffeners is
considered in 5.5.3.

552 Plane cross-section parts without
stiffeners

(1) The effective thickness t,  of
compression cross-section parts should be
obtained as

ty =p-t,where p is a reduction factor
allowing for local buckling.

(2 The notional flat width b, of a plane

cross-section part should be determined as
specified in 5.1. In the case of plane cross-
section parts in a sloping web, the appropriate
slant height should be used.

(3)  The reduction factor p to determine t.,

should be based on the largest compressive
stress o, g4 IN the relevant cross-section part

(calculated on the basis of the effective cross-
section), when the resistance of the cross-
section is reached.

(4) If o eq = fo /7y, the reduction factor
p should be obtained from the following:

- SIKIIIO Xp < M ; - if Xp < M ;
p=10 (5.2a)

- AKIIO Ap > Mim ; - if Ap > Mim:
P :a(l-O, 22/ %5 )/ %o (5.2b)

e Ap - THYYKICTh IUIACTUHH, OOUYHMCITIOBaHA
Tax.
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in which the plate slenderness A, is given by:
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f, 1 v
—E—p S AL | 052 Dy (5.3)
o, t n k Ek

k - BiAMOBiIHUN  Koe(illieHT BTpaTH

o

criiikocTi 3 Tabmuui 5.3. Ilapamerpu Mim Ta O
MO>KHA B35TH 3 Ta0I. 5.2

k_ is the relevant buckling factor from Table

5.3. The parameters Mim and o may be taken
from Table 5.2,

Tabaunst 52— 3yauenns him Ta o
Table 52— Pparameters Aim and
7_\,Iim a
0,517 0,90
(5)  Sxmo Gones < ol Yans 10 (5) If 6 oneq < fo/ 7y, the reduction factor

MOHMXYBAJIBHUN KOEQILIEHT p BHU3HAYAETHCS
HACTyIIHUM YMHOM:

BukopucroByrotecs  popmynn (5.2 a) Ta
(5.2 b) ame 3 3aMiHOIO THYYKOCTI IJIACTUHHU
Ap Ha IpUBEAECHY THYUYKICTb IUIACTUHH A pred ,
110 HaBe/IeHA B!

p may be determined as follows:

Use expressions (5.2 a) and (5.2 b) but replace
the plate slenderness A, by the reduced plate

slenderness A prea given by:

>\,p red —;\.p M (54)
V folYm

(6) JHas PO3PaXyHKY eeKTUBHOT
)KOPCTKOCTI 1O TpaHMYHOMY CTaHy 3a
eKCIUTyaTaI[iifHO0 MpuAaTHicTIO muB. 7.1(3)

@) [Tpu BU3HAUYCHHI €)EKTUBHOT TOBIIHHA
MOJIMLI TONEPEYHOro Mepepidy IMiJ BIUIMBOM
3MIHHOTO HaIpPYKEHH, KoediieHT
HamlpyeHb |/, IO BHUKOPHUCTOBYETHCS Y
tabmumi 5.3,

XapaKTePUCTUKAX

OpyTTO.

(8) [Tpu BU3HAauYeHHI €(h)eKTUBHOT TOBIIIMHU
CTIHKM TIONEPEYHOro mnepepizy, KoedilieHT
HaTNpYyXXEHb |/, IO BHUKOPHUCTOBYETHCS Y
Tabimui 5.3, BU3HauyaeThbcad HaA 0as3l IUIONII
CTHUCHYTOI MOIHII 1 1ot cTiHKU. [Ipu npomy
TIJIOINA MONHI — e(DEeKTUBHA, a IJIOIIa CTIHKH
— OpyrToO.

(9) 3a  OGaxaHHsM, XapaKTePUCTUKU
e(pEeKTUBHOTO  Mepepidy  MOXYyTb  OyTH
YTOYHEH] LUISIXOM ITEpaTUBHOTO MOBTOPEHHS
nyHKTiB (6) Ta (7), aje 3 BUKOPUCTAHHSM BIKE
3HaWJIeHOro  €(PEeKTHBHOIO  IONEPEYHOIO0
nepepizy, 3aMiCThb MOIEPEYHOro Mepepizy

NOBUHEH Oa3yBaTtwcs Ha
MOTIEPEYHOT0  TMepepizy

(6) For calculation of effective stiffness at
serviceability limit states, see 7.1(3)

(7) In determining the effective thickness
of a flange cross-section part subject to stress
gradient, the stress ratio w used in Table 5.3

may be based on the properties of the gross
cross-section.

(8) In determining the effective thickness
of a web cross-section part the stress ratio y

used in Table 5.3 may be obtained using the
effective area of the compression flange but
the gross area of the web.

9) Optionally the effective section
properties may be refined by repeating (6) and
(7) iteratively, but using the effective cross-
section already found in place of the gross
cross-section. The minimum steps in the
iteration dealing with stress gradient are two.

25



JACTY-H b EN 1999-1-4: 201X

OpyrTo. MiHiManbHa KUTBKICTh iTepalii, mpu
poOOTI 31 3MIHHIM HaIPY>KEHHSIM — JIBI.

Tabmuuss 5.3-  KoeoiuieHT BTpaTH cTifikocTi K, s CTHCHYTMX YaCTHH TIONEPEYHOr0
nepepizy
Table 5.3—  Buckling coefficient k_ for cross-section parts in compression
. 3 o KoediuienT BTpaTH
YacTuHa 1ornepeqHoro nepepisy (+ = CTUCK) v=o0,lo criiixcocri k_
Cross-section part (+ = compression) y =+0,/0, Buckling factor k_
TTTT G_ﬁ
v =+1 k,=4,0
8,2
+1>y >0 k,=
1,05+ y
0>y > -1 | k =7,81-6,26y +9,78y°
>y > -3 k =5,98(1—y)
55.3 IInocki  wacmunu  nonepeunozo 55.3 Plane cross-section parts with
nepepizy 3 RPOMIICHUMU  e/leMeHMaMU intermediate stiffeners
Hcopcmkocmi
(1)  TIlpoekTyBaHHS CTHCHYTHX YaCTHH (1) The design of compression cross-
MOMEPEYHOro  Mepepisy 3  MPOMDKHUMH section parts with intermediate stiffeners

€JIEMEHTaMH KOPCTKOCTI MOBUHHE Oa3zyBaTHcs
Ha TPUNYHIEHH], 110 €JEeMEHT >XOPCTKOCTI
MOBOJUTHCA K CTUCHYTHH  €JEeMEHT 3
HENEpPEpPBHUM YAaCTKOBUM 3allEMJIEHHSAM Ta
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should be based on the assumption that the
stiffener behaves as a compression member
with continuous partial restraint, with a spring
stiffness that depends on the boundary



NiAKPIIUIGHHSM Y  BUDJBIAI  MIPYXHHH,
JKOPCTKICTh SIKOT 3aJIe)KUTh BiJ TPaHUYHHUX
YMOB Ta JXOPCTKOCTI Ha 3TUH HPUIETIIUX
IUIOCKUX YaCTHH MOTIEPEYHOr0 Nepepizy.

(2)  XKopcTKicTh MigKpIIUIEHHS Yy BUTISAAL
NPYXUHU BU3HAYAETHCS IIIIXOM
NPUKIAJCHHS OJWHHYHOTO BaHTaAXy U Ha
OJIMHUYHY JOBXKWHY, sK TIOKa3aHO Ha
pucyHok 5.3. JKOpCTKICTh MiIKpIIJICHHS Y
BUTIISII TMIPYKUHU K Ha OJWHHUIO JOBXKHHU
MOke OyTH BH3Ha4YeHa 3a (OPMYIIOH0:

k=u/d

Jle 0 - TOPOrMH IONEPEYHOl IUIACTMHYATOL
CMYTH i OJUHUYHUM BaHTaXeM U, IO Jie
Ha neHtp Baru (b)) edexTnBHOiI wacTHHM

eJIEMEeHTa )KOPCTKOCTI.

JACTY-H b EN 1999-1-4: 201X

conditions and the flexural stiffness of the
adjacent plane cross-section parts.

2 The spring stiffness of a stiffener
should be determined by applying a unit load
per unit length u as illustrated in Figure 5.3.
The spring stiffness k per unit length may be
determined from:

(5.5)

where & is the deflection of a transverse

plate strip due to the unit load u acting at the
centroid (b)) of the effective part of the

stiffener.

Pucynok 5.3 -Mogenp [uisi BU3HAYEHHS KOPCTKOCTI MIJKPIIJIEHHS Yy BUIJISAL

IIPYKUHHA

Figure 5.3 — Model for determination of spring stiffness

(3) [Tpu BU3HAYCHHI 3HAYEHHS IOBOPOTHOI
KOpCTKOCTI npyxHoro enemenra C,, ta C,,

BUXOJSIYU 3 TEOMETPii MOMEPEYHOro nepepisy,
CJIiI 3BEpHYTH YBary Ha MOJJIMBUU BIUIUB
IHIIUX €JIeMEHTIB >KOPCTKOCTI, HMPUCYTHIX Y
JTAHOMY TIOTIepeYHOMY Iepepisi, abo y Oymab-
AKIM 1HIIH YacTUHI MOTEPEeYHOro mepepizy,
IIO0 MiIJTAETHCS CTHCKY.

(4) TIlpm pospaxyHKy y 3amac JuIs
MPOMDKHOTO €JIEMEHTa JKOPCTKOCT1 3HAYCHHS
MTOBOPOTHUX KOPCTKOCTEH MPYKHUX
enementiB C,, 1 C,, MOXKyTb OyTH NpUHAHATI

pPIBHIMH HYITIO, a TPOTHH O MOXe OyTH
00YHCIIeHNI HACTYITHIUM YHHOM:

3 In determining the values of the
rotational spring stiffness C,, and C,, from
the geometry of the crosssection, account
should be taken of the possible effects of other
stiffeners that exist on the same cross-section
part, or on any other parts of the cross-section
that is subject to compression.

4) For an intermediate stiffener, as a
conservative alternative, the values of the

rotational spring stiffnesses C,, and C,, may

be taken as equal to zero, and the deflection 6
may be obtained from:

27



JACTY-H b EN 1999-1-4: 201X

8_

ubZb? 12(1—v2)

(5.6)

5) [TonmxyBanbHUl KOe(IieHT y, s
3arajdbHOi  BTpATH  CTIHKOCTI  €JIeMeHTa
KOPCTKOCTI (BTpara CTIMKOCTI TpH 3rUHI
NPOMDKHOTO — €JIEMEHTa KOPCTKOCTI) Mae
obuuncroBaTrcs 3 TabauIll 5.4 11 3aAaHOTO Y
5.7 3HaUEHHS YMOBHO1 THYYKOCTI:

ne o - IpYKHE
HalpY)XeHHS JUIsl eJeMEeHTa >KOPCTKOCTI 3

5.,5.3.3uub5.5.4.2

KpUTHYHE

3(b +h,)

Et?

5) The reduction factor y, for the

distortional buckling resistance of a stiffener
(flexural buckling of an intermediate stiffener)
should be obtained from Table 5.4 for the
slenderness parameter given in (5.7)

(5.7)

where: o, is the elastic critical stress for the

stiffener from 5.5.3.3 or 5.5.4.2.

Tadmmus 5.4— IloHmxkyBanbHUI KOeQILI€EHT yy IPHU 3araibHild BTpaTi CTIHKOCTI €JIEMEHTIB
KOPCTKOCTI.
Table 5.4— Reduction factor yq for distortional buckling of stiffeners
}_\,s Zd
A <2,25 1,00
0,25< s <1,04 1,155—0, 625

1,04 < 0,53/
5.5.3.1 Vmosu BUKOPUCIMAHHSL Memooig 5.5.3.1 Condition for use of the design
NPOEKmMy8anHs procedure
(1)  Hacrymuwmii MOPSIIOK MOXe (1)  The following procedure is applicable

3aCTOCOBYBATHCh JUIsl OJTHOTO a0 JBOX PIBHHX
MPOMDKHUX  €JIEMEHTIB  JKOPCTKOCTI, IO
chopMoBaHi roppamu a00 BUTHHAMH, 32 YMOBH,
110 BCi IJIOCKI YaCTHMHU PO3PaXx0OBaHi BUXOIMUH 3

5.5.2.

2 EnemMeHTH KOpPCTKOCTI MawTh OyTH
0JIHOKOBO1 opMH 1 iX Mae OyTu He OUIbIIE HIK
nBa. Ilpm OuIbIII  KUTBKOCTI  €JIEMEHTIB
’KOPCTKOCTI MalOTh BPaXxOBYBATHUCS TUIbKH JIBA.

(3)  Skmio 3amoBonbHsIOTECS yMOBH (1) 1 (2),

e(eKTUBHICTh eJIeMeHTa KOPCTKOCTI
BU3HAYAETBCSI 3 PO3PAXyHKY, HABEICHOTO Yy
5.5.3.3.

5.5.3.2 Memoouka po3paxynky

(1) Tomepeuynuit  mepepi3  HTPOMDKHOTO
eIEMEHTa JKOPCTKOCTI Ma€ BKJIIOYAaTH caM
eIEMEHT Ta mpujerti e(eKTUBHI BiIpI3KH
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to one or two equal intermediate stiffeners
formed by grooves or bends provided that all
plane parts are calculated according to 5.5.2.

2 The stiffeners should be equally shaped
and not more than two in number. For more
stiffeners not more than two should be taken
into account.

(3) If the criteria in (1) and (2) are met the
effectiveness of the stiffener may be
determined from the design procedure given in
5.5.3.3.

5.5.3.2 Design procedure

(1)  The cross-section of an intermediate
stiffener should be taken as comprising the
stiffener itself plus the adjacent effective
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PUCYHOK 5.5, Ma€ BUKOHYBATHUCS MOETAITHO, K
BKa3aHO Jal.

Busznauntn = mmo4yaTkoBHM
NOMEpeYHnuid  mepepiz A
eJleMeHTa JKOPCTKOCTi, 100 po3paxyBaTH
mwiomy mnepepisy As 3  BUKOPUCTaHHSIM
e(eKTUBHOT TOBUIMHH, 32 YMOBH, IO €JIEMEHT
XKOPCTKOCTI OOMEpPTHM MAarTh TO30BKHIO

onopy, Ta o O,y = fo/yy,, AUB. (3)i(4);

- Eran 1:
e(eKTUBHUH

- Eran 2: Buxopucraté iHIINH €QEKTHBHHUNA
MIOTIEPEYHUI TIepepi3 eNeMeHTa JKOPCTKOCTI
JUIs 00YUCIIEHHS MOMEHTY iHepil
e(EeKTHUBHOTO TONEPEYHOro mepepizy, moob

OPUJICTIIMX  IUIOCKMX YacTUH  MOIMEPEYHOro portions of the adjacent plane cross-section
nepepsy b, i b,,, sk mokaszamo ma parts b, and b, , shown in Figure 5.4.
PUCYHOK 5.4.
._-"’- \I\'\_
> b1 i bz N ,
2 \
#— bp > bp2 >
/ 12 \
! «—— DOp1/2—> < b2 | |
| L
b e besspe s N AN I_.__a /
\, | ol /
< bs - 4
\_ ./.
~. b R
DN .~ (b)
Pucynok 5.4 - [Ilnoma noyaTkoBoro e(eKTHBHOIO MOMEPEYHOro Mepepizy
A, 171 IPOMDKHHUX €JIEMEHTIB JKOPCTKOCTI Ha mouuui (a) Ta
crinui (b)
Figure 5.4 - Initial effective cross-section area A, for intermediate
stiffeners in (a) flange and (b) web
(2 [Ipouenypa, TOpoOLTIOCTpOBaHA  HA (2) The procedure, which is illustrated in

Figure 5.5, should be carried out in steps as
follows:

- Step 1. Obtain an initial effective cross-
section for the stiffener to calculate the cross-
section area As using effective thickness
determined by assuming that the stiffener is
longitudinally supported and that

O comEd — folvwy - S€E (3) and (4);

- Step 2: Use another effective cross-section
of the stiffener to calculate the effective
second moment of inertia in order to
determine the reduction factor for distortional

29
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BU3HAYUTH  TOHWXKYBAJIbHUN  Koe(imieHT
3arajibHOi BTpaTH CTIMKOCTI, 3 ypaxXyBaHHSAM
0e3repepBHOTO  MPYKHBOTO  MIAKPIIUICHHS,
muB. (5) i (6);

- Eran 3: Jlng yTOYHEHHs 3HA4YeHHs
MOHIKYIOUOTO  KOe(illieHTy Ml MPOTHHY
€JIEMEHTa >KOPCTKOCTI, MOXHa BUKOPUCTAaTH
meTo irepartii, auB. (7) i(8).

reff By

TTTTTTTTTTT
G-CI',S
i | ASNENRRNRTEN |
_T_‘_r a_ +—_ ___H _aﬂ T‘*—%
*ju:’- 12t 12t
k
X T Haa
Immm o/ B
—y— i
L =% 3
Hlteration 1 P
Xa Tl
£ il fol Hon
ol LTETTITETTTTTTITTY 1
Ar ﬂfh%
I[teration n k
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buckling, allowing for the effects of the
continuous spring restraint, see (5) and (6);

- Step 3: Optionally iterate to refine the value
of the reduction factor for buckling of the
stiffener, see (7) and (8).

a) TOIEpPEYHUil mepepis OpyTTO Ta TpaHUYHI
YMOBU

a) Gross
conditions

cross-section and  boundary

b) Etan 1: edexTuBHUII MonepeyHuil nepepi3
sk = oo, o 6azyerbesi HA O, gy = To/ Vs

b) Step 1: Effective cross-section for k=00
based on o, cq = o/ Y2

c) Etan 2: KputuuHe npyxHe HampyKCHHs
Oys AN €(EKTMBHOIO  IIONEPEYHOrO
nepepizy, 10 B3aJICKHUTh Bil e(EKTHBHOI
TOBIIMHM 12t Ta KOPCTKOCTI MPYKHBOTO

exeMmeHTak .

c) Step 2: Elastic critical stress o, . for

ors
effective cross-section based on effective
width 12t and spring stiffness k

d) IIpusenena cuma y, f,/y,,, n1a enementa
KOPCTKOCTI 3 e(eKTHBHOIO IuIomero A Ta
HNOHIDKYBAIBHUM  KO€(IIli€eHTOM y,, IO

3aJIeKUTD Bl O

d) Reduced strength y,f,/y,,, for effective
area of stiffener A, , with reduction factor y,
based on o,

e) Eran 3: fIkiio HeoOXigHO, MOBTOPITH KPOK

1, oOuucnuBmM e(QEKTUBHY TOBIIMHY 3i
3MEHIIICHUM  CTHUCKAIOYMM  HAmpyXCHHSIM

Ccomeai = Xo folYwy 3 Xg 3 TONEPENHBOT
iTepaii, IPOXOBKYIOUH TaK JOKH Xy, & Xq 1
ane x4, < Xgna -

e) Step 3: Optionally repeat step 1 by

calculating the effective thickness with a
reduced compressive stress
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Ooomedi = Xa fol7me With  yx, fromprevious
iteration, continuing until x, =~ x,,, but

Zd,n < %d,n—l

f) nmpuitHatn  edexkTuBHUIT  TONIEpEUYHMIA
nepepiz A ., 3 IPUBEIECHOK TOBIIMHOM
BIIMOBITHO 10 ¥, ,t €IeMeHTa KOPCTKOCTI 1
IPHUBEIEHOT €(PEKTUBHOT TOBIMHU ) by 11
NPUJIENIUX MJIOCKUX YaCTUH.

with
reduced thickness t, corresponding to y, .t

for stiffener and reduced effective thickness
Xt for adjacent flat parts.

f) Adopt an effective cross-section A

red

Pucynok 5.5 — Mogens ans po3paxyHKy OINOpPY CTHCKY MOJIUII 3 MPOMDKHUMH €JeMEHTaMHU

KOPCTKOCTI
Figure
stiffener

3) [TouaTtkoBi  3HaueHHS  €(QEKTUBHOI
TOBIIMHU t, 11, ,, MOKa3aH1 HAPUCYHKY 5.4,
MalTh OyTH BH3HaueHi 3rigHo 3 5.5.2 3
NPUITyIICHHSM, 10  IUIOCKI ~ YacTHHHU
nonepeyHoro mepepisy by, i b, mawors nsi

omnopwu, quB. Tab6m.5.1.

4) EdextnBHa  mioma  MOMEpEeYHOro
nepepizy MpOMDKHOTO €JIeMEHTa >XOPCTKOCTI
A, Mae o0uncimoBaTHCs 3a (HOpMyIIOrO:

5.5 — Model for calculation of compression resistance of a flange with intermediate

3 Initial values of the effective thickness
ty, and tg , shown in Figure 5.4 should be

determined from 5.5.2 by assuming that the
plane cross-section parts b,, and b, , are

doubly supported, see Table 5.1.

(4)  The effective cross-sectional area of an
intermediate stiffener A, should be obtained

from:

A =ty by, 2+t +14 .0, , /2 (5.8)

y SKif MUpUHA eleMeHTa XOpCTKocTi b, €
TaKolo, sIK I0Ka3aHO Ha PUCYHOK 9.4,

(5)  Kpurnune HaTpy>XeHHS npu
HO370BXHBOMY 3THHI O . AT NPOMDKHOTO

CJIICMCHTA )KOpCTKOCi Ma€ OOYHCIIIOBATHCS
TaK:

cr,s

c
nek - JKOPCTKICTh MPYKHOTO €JIEMEHTa Ha
OJIMHHMIIIO JOBXKUHH, 1uB. 5.5.3.1(2);

I - e(pexkTUBHUM  MOMEHT  iHepuil

€IEMEHTa JKOPCTKOCTI, 3 BUKOPHUCTaHHAM
TOBIIMHU t, 1 yMOBHOI €(EeKTHBHOI IIUPUHH,

_2kEl,

in which the stiffener width b, is as shown in
Figure 5.4.

5) The critical buckling stress o, . for an

cr,s
intermediate stiffener should be obtained
from:

(5.9)
A
where: k is the spring stiffness per unit

length, see 5.5.3.1(2);

| is the effective second moment of area

of the stiffener, using the thickness t and
notional effective width 12t of adjacent plane
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piBHOT 12t mpmiernoi TUIOCKOI YacTUHU
MOTIEPEYHOr0 Tepepizy, HABKOJIO LEHTPAIBHOL
oci @ — a i e(peKTUBHOro MOIMIEePEYHOro
nepepizy, IuB. pucyHok 5.6(a).

(6)  IlommxyBampHuMH KoedilieHT y, 1A

3aranbHOi BTpPaTH CTIAKOCTI MPOMDKHOTO
eNIeMEHTa JKOPCTKOCTI Mae OOYHCITIOBATHCA

qcpe3 3HA4YCHHA O s 3a MCTOIHKOIO,

Hasezenor y 5.5.3.1(5).
(7)  Skmo y,<1, BiH Moke Oyru

YTOYHEHUM NUIAXOM ITepallii, MOYMHAIOYH 3
3MIHEHUX 3HA4YEHb O, M0 PO3PAXOBaHi 3TITHO

5.5.2(4) 3 0,y gq, mwo popiBurOE Y, f /M,

TaK IIO.

cross-section parts about the centroidal axis a -
a of its effective crosssection, see
Figure 5.6(a).

(6) The reduction factor y, for the

distortional buckling resistance of an
intermediate stiffener should be obtained from
the value of o, ; using the method given in

5.5.3.1(5).

@) If x, <1 it may optionally be refined

iteratively, starting the iteration with modified
values of p obtained using 5.5.2(4) with

Ouneq €Qualto x, /M, , so that:

7\‘p,red :kp Xd (510)

(8) Skmo  posmouaro  irepariito, il
HEOOXITHO TPOJOBXKYBATH JOKHU BIAMOBiTHE
3HAUeHHs ), He Oyne NpUOINU3HO PIBHUM, ajle

He OUTBLINM, HDK NOTepeIHE 3HAYCHHS.
9 [TpuBencna e(eKTHBHA [UIOLIA
eJIEMEHTa > KOPCTKOCTi A, ,, IO JOIyCKae

3arajpHy BTpaTy CTIMKOCTI Mae OyTH
MPUAHATA, SIK:

(8) If iteration is carried out, it should be
continued until the current value of y, is
approximately equal to, but not more than, the
previous value.

9 The reduced effective area of the
stiffener A, ., allowing for distortional

buckling should be taken as:

A=t ATy A <A (5.11)

e o - CTUCKaloue HamNpyKEHHS [0

con, Ed
HEHTPAIBHIN JiHII eJeMeHTa KOPCTKOCTI, 110
PO3pPaxOBYETHCS TUTSt e(eKTUBHOTO
MOTIEPEYHOT0 Tepepizy.

(10) Ipm  BU3HAYECHHI  TEOMETPUYHUX
XapakTepUCTUK  edexkTHBHOro  mepepisy,
npuBeseHa edexTuBHa mwioma A, ., Mae OyTH

BU3HA4Y€HAa 3 BUKOPHUCTAHHAM IPHUBEIEHOI
ToBMHM  t. =yt AI4  yciX YacTHH

nepepizy, o BXOIATh B A

5.5.4 Tpaneuyicsuoni npoghinvosani nucmu 3
HPOMINCHUMU elleMEHMAMU HCOPCMKOCHE
5.5.4.1 3acanvni nonoscenus

(1) [e#t miAmyHKT  BHKOPUCTOBYETHCS
mutre pa3oM 3 5.5.3.3 s moymIe Ta CTIHOK 3
MPOMDKHUMH €JIEMEHTaMH KOPCTKOCTI1
CYMIiCHOT

(2)  Bpaxysanus pobotu

32

com, Ed

where o, -, IS compression stress at the

centreline of the stiffener calculated on the
basis of the effective cross-section.

(10)  In determining effective section
properties, the reduced effective area A, .,

should be represented by using a reduced
thickness t.., = x4t for all the cross-section

parts included in A

5.5.4 Trapezoidal sheeting profiles with
intermediate stiffeners

5.5.4.1 General

(1)  This sub-clause should be used in
association with 5.5.3.3 for flanges with
intermediate flange stiffeners and for webs
with intermediate stiffeners.

(@) Interaction between distortional



NPOMDKHUX  €JIEMEHTIB  JKOPCTKOCTI  Ha
HNOJUISIX ~ Ta  HPOMDKHHUX €JIEMEHTIB
YKOPCTKOCTI Ha CTIHKaxX IMpH 3arajbHiid BTpari
CTIHKOCTI MPOBOJUTHCS 3TIHO 3 METOIUKOIO,
HaBezieHow y 5.5.4.4.

5.5.4.2 llonuyii 3 npomidxcHumu enemenmamu
alcopcmrocmi

(1) TIlpm piBHOMIPHOMY CTHCKY, MOJKHA
OPUUAHATH, IO  Iuioma  eQEeKTUBHOTO
MONIEPEYHOT0 TIEPEPI3y MOITHIll 3 TPOMDKHUMU
€JIEMEHTIB  OPCTKOCTI  CKJIAJA€ThC 3

NpUBENeHNX €(EeKTUBHHUX IO A, ., [IBOX

eJIeMEHTiB KopcTKocTi mmpunow 0,5b) Ta
TOBIIMHOKO tg , IO NPUIIATAIOTH IO MOJIMI,
SK1 CIIUPAIOTHCS HA CTIHKH, TUB. PUCYHOK 5.5
¢)

2 st OTHOTO TIEHTPANBLHOTO EJIEMEHTa

JKOPCTKOCTI ~ TOJHUIIl  MpPYXHE  KPUTHYHE
HAMpY)KEHHsI [IPU MO3J0BXHBOMY 3THHI O,

Ma€ BU3HAYATHC TaK.

JACTY-H b EN 1999-1-4: 201X

buckling of intermediate flange stiffeners and
intermediate web stiffeners should also be
taken into account using the method given in
5.5.4.4.

5.5.4.2 Flanges with intermediate stiffeners

Q) If it is subject to uniform compression,
the effective cross-section of a flange with
intermediate stiffeners should be assumed to
consist of the reduced effective areas A, ., of

up to two intermediate stiffeners and two
strips of width 0,5b , and thickness t;

adjacent to the edges supported by webs, see
Figure 5.5f).

(2) For one central flange stiffener, the
elastic critical buckling stress o, ; should be

obtained from:

4,2k E I t3
us T A ab (20, +3b,)
PP S (5.12)
ne b, - yMOBHAa WIMpHHA CMYTH IJIOCKOT where: b, is the notional flat width of

YaCTUHH TIOTIEPEYHOTr0 Mepepizy, MoKa3aHoi Ha
PHUCYHOK 5.6;

b, - [HMpPUHA EJIEMEHTa JKOPCTKOCTI,

BUMIpsiHA 1o MIEPUMETPY eJIeMEeHTa

’KOPCTKOCTI, MB. pUCYHOK 5.6(C);

W

K - Koe(iIlieHT, M0 BPaxOBYE YaCTKOBE

3aKpIlUICHHS  BiI ~ TOBOPOTY  €JIEMEHTa
YKOPCTKOCTI MOJIHIL CTiHKaMu, 1uB. (5) Ta (6);

iA1 |, mnasegeni y 5533 rTa Ha
PHUCYHOK 5.6
‘._11'2:%1 }kﬁr*{ thr_,i l__ma_{

0,5b 0.5, , 0,5b, 0,5b,

ferr

= T aiian s
FUT R+

teri

plane cross-section part shown in Figure 5.6;

b is the stiffener width, measured around

the perimeter of the stiffener, see
Figure 5.6(c);

K Is a coefficient that allows for partial

rotational restraint of the stiffened flange by
the webs, see (5) and (6);

and A and I are as defined in 5.5.3.3 and
Figure 5.6.

(a) Monepeunnii nepepis pus |
(a) Cross-section for |

(b) Monepeunnii nepepis wist A
(b) Cross-section for A,

(c) llIupuna ejieMeHTA KOPCTKOCTI

(c) Stiffener width
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4—bp|1—> br »

p I-

LN LN

Pucynok 5.6 - EdexruBHuii nonepeunuii nepepis mist oduncienss |, ta A s cTHCHYTO]

HOJ'II/II_[i 3 JBOMa Y4 OJHUM CIICMCHTOM )KOpCTKOCTi

Figure
with two or one stiffener
(3)  Jlas ABOX CHMETPHUYHO PO3TAIIOBAHHX

€JIEMEHTIB  KOPCTKOCTI TOJHIb, TPYKHE
KPUTUYHE HANPYXKXEHHS IIPU IO3J0BXKHBOMY

0.6 — Effective cross section for calculation of I, and A, for compression flange

(3) For two symmetrically placed flange
stiffeners, the elastic critical buckling stress
o, , should be obtained from:

It°

3ruHl O, Mae  o0uHMCIIoBaTHCA 32
bopmyroro:
4,2k E
GCI’,S =

A
3.
be = 2bp'1 + bp'z + st
b, =b,, +0,5b,

me b, - yMOBHA WIMPUHA CMYrH 30BHIUIHBOT

IUIOCKOT YaCTHHU IMOTIEPEYHOr0 Tepepi3y, SK
MMOKa3aHO HAPUCYHKY 5.6;
b,

IUTIOCKOI YaCTHHH TIOTIEPEYHOTO Tepepizy, SK
MOKa3aHO HAPUCYHKY 5.6;

- YMOBHA IIMPHUHA CMYTH LEHTPAIBHOL

b -

X KOPCTKOCTI,

HIMpUHA  €JIeMEeHTa

BUMIpsIHA o HEPUMETPY €JIEMEHTa

YKOPCTKOCTI, TUB. pUCYHOK 5.6.(C).

4 SKIIO € TPU €JIEMEHTa JKOPCTKOCTI, TO

ob7 (3, ~4b, &1

with:
b, = 2bpyl + bpy2 + 2b,
b, = bp,l + 0,5b,

where: b, is the notional flat width of an

outer plane cross-section part, as shown in
Figure 5.6;

b,, is the notional flat width of the central
plane cross-section part, as shown in
Figure 5.6;

b. is the stiffener width, measured around the

S

perimeter of the stiffener, see Figure 5.6(c).

4) If there are three stiffeners, the one in

LEHTPAJIbHUH IPUIMAEThCS 32 Hee(PEKTUBHUH. the middle should be assumed to be
ineffective.
(5) 3HaueHHS K, MOXe Oytu (5) The value of k, may be calculated
po3paxoBaHe, 3 BPaxyBaHHSAM JOBXHHI XBHJIi from the compression flange buckling
|, ctucHyroi monmui npu Brpari 1 cTilKOCTI, wavelength 1, as follows:
HACTYITHUM YHHOM:
if l,/s,>2: k, =k (5.14a)

-if I, /s, <2: k, =K,, — (K, —D[2l, /s, —{,/s,)’] (5.14b)

ne S, - TOXWia BHCOTa CTIHKH, JIVB. where: s, is the slant height of the web,

pucyHok 5.7(a).
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see Figure 5.7(a).



I, - TIOJIOBUHA JIOBKMHHU XBHWII TIpH
NPY)KHOMY TIO3[IOB)KHBOMY 3TMHI €JIEeMEHTa

YKOPCTKOCTI, 1B. (7)

6) Sk aNbTepHATHBA,
3aKkpiluleHHs Big moBopory K

Koe(ilieHT
w  3TLIHO
KOHCEPBAaTHBHOTO  IAXOAY MOXeE OyTH
NPUHHATHA PIBHUM OJWHUII, IO BiJIOBiTa€
YMOBI IIAPHIPHOTO 3’ € THAHHS.

(7)  3nauenns |, i k,, MoxHa BU3HauaTH 3
HACTYIHOTO:

- 7 CTUCHYTOI MOJUIll 3 OAHUM TTPOMDKHHM
€JIEMEHTOM >KOPCTKOCTI:

JACTY-H b EN 1999-1-4: 201X

l, half wavelength for elastic buckling of
stiffener, see (7).

(6) Alternatively, the rotational restraint
coefficient k, may conservatively be taken as

equal to 1,0 corresponding to a pin-jointed
condition.

(7)  The values of I, and k, may be
determined from the following:

- for a compression flange with one
intermediate stiffener:

l, =3,074/1,b2(2b, +3b, )/’ (5.15)

Kyo = | "D 20, (5.16)
s,, +0,5b,

3.
b, = 2b, +b,

- JUIsl CTUCHYTOI TMOJUIll 3 JABOMa YU TpbOoMa
MIPOMDKHHMMHU €JIEMEHTaMH KOPCTKOCTI:

with:
b, = 2bp +b,

- for a compression flange with two or three
intermediate stiffeners:

1, = 3,65,/ 1,b2(3b, —4b,)/* (5.17)

-

(8)  IIpuseneny ePEeKTHBHY TUTOTILY
€JIEMEHTa JKOPCTKOCTI A, ., IO BpPaxoBYyeE
3arajbHy BTPaTy CTIHKOCTI (3ruHabHY BTpATy

CTIHKOCTI BHYTPILIHIX €JIEMEHTIB
YKOPCTKOCTI), CJTiJi BU3HAYATH SIK:

f,/
As,red = XdAs O—M

(9) Skmo  criHkm  He  MmigKpimieHi
CICMEHTaMH  YKOPCTKOCTi, TOHIKYBAJIbHHIA
koeimieHT y, Mae oOuuCIIOBaTHUCS 34
METOIMKO0, BKazaHoto y 5.5.3.1(5), Buxoasaun
30,

(10) Skmo  CTIHKM ~ MamOTh  €JIEMEHTH
’KOPCTKOCTI, MOHIKYBAJIbHUIA KOEQILIEHT ¥,

Mae  OOYMCIIOBATHCS 3@  METOJHKOIO,
HasegeHor y 5.5.3.1(5), ane 3i 3MiHEHUM

(2b, +s,, )(3b, —4b,)

b,(4b, —6b,)+s,,(3b, —4b,)

(5.18)

(8) The reduced effective area of the
stiffener A, ., allowing for distortional

buckling (flexural buckling of an intermediate
stiffener) should be taken as:

bUt As,red < & (519)

com, Ed

9) If the webs are unstiffened, the
reduction factor y, should be obtained

directly from o, using the method given in
5.5.3.1(5).

S

(10) If the webs are also stiffened, the
reduction factor y, should be obtained using

the method given in 5.5.3.1(5), but with the
modified elastic critical stress o, .., given in
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IPYKHUM KPUTUYHMM HAIPYKEHHAM O . .4

HaBelleHUM y 5.5.4.4.

(11) Ipm BU3HAYCHHI  BJIACTHUBOCTEH
edexTrBHOTO nepepizy, npHUBeJcHa
ebexTuBHa mnoma A, TOBMHHAa OyTu

BU3HA4Y€Ha 3  BpPaxyBaHHAM  IPUBEIEHOI
toBmmHu t = y,ts A9  BCIX 4acTuH

HOINEPEYHOro Mepepizy, Mo BXOIATh 10 A, .

5.5.43 Cminku 3 Oinbwe Hidc 0soma
enemMeHmamt - HCOPCMKOCmi  ni0  3MIHHUM
HANPYIHCEHHAM NO BUCOMI CIIHKU

(1) EdexrtuBHuMit momepeyHuil  mepepi3
CTUCHYTOI 30HHM CTIHKH CKJIAQIa€ThCS 3

OpUBEJCHUX eQEKTUBHUX IUIom A HE

red
OilpIIe HDK JBOX TPOMDKHHUX €JIEMEHTIB
JKOPCTKOCTI, CMYTH, II0 TMpHJISATae 10
CTHCHYTOT MOJIUII Ta CMYTH, IO MPUJIATAE 10
HEHTPaAJIbHOI  OCl  MOMIEpPEYyHOro  mnepepizy
npo¢uto, AuB. pUCYHOK 5.7. CTIHKH Mix
PIBHOMIDHUM  CTUCKAJIbHUM HaNpPY>KEHHSIM
PO3PaxOBYIOTBCSA TaK caMo, SK MiAKPIMIeH1
IIOJIHALIL

(2) EdexrtuBHMII momepedHuil  mepepis
CTIHKM, SK TIOKa3aHO HApPUCYHKY 5.7, wmae
BKJIIOYaTH B cede:

a) CMyry, MpWIErIy 10 CTUCHYTOI TOJIHIL,
mypuHa Kol S,/2 1 edexTnBHAa TOBIIMHA
t

eff ,a *

b) npusemeny edextuBHy wiomy A

red
KOXHOTO €JIEMEHTa OPCTKOCTI B CTIiHIII, aje
He OUIBIIIE HIK ABOX €JIEMEHTIB;

C) cMyry, mupHHa sKkoi 2 /3, mo mpuisrae
JI0 IEHTPAJIbHOI 0C1 €PEeKTUBHOTO Mepepizy;

d) po3TsArHyTa YacTHHA CTIHKH.
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5.5.4.4.

(11) In determining effective section
properties, the reduced effective area A .,

should be represented by using a reduced
thickness t ., = y,t; for all the cross-section

parts included in A,.

5.5.4.3Webs with up to two intermediate
stiffeners under stress gradient

(1)  The effective cross-section of the
compressed zone of a web should be assumed
to consist of the reduced effective areas, A .,

of up to two intermediate stiffeners, a strip
adjacent to the compression flange and a strip
adjacent to the centroidal axis of the profile
cross-section, see Figure 5.7. Webs under
uniform compression stress should be treated
analogously to stiffened flanges.

(2)  The effective cross-section of a web as
shown in Figure5.7 should be taken to
include:
a) a strip of width s, /2 and effective
thickness t, , adjacent to the compression
flange;

a

b) the reduced effective area A, ., of each

web stiffener up to a maximum of two;

c) a strip of width 2s /3 adjacent to the
effective centroidal axis;

d) the part of the web in tension.



~<.
(d1)

(d2)

Pucynox 5.7
Figure

(3) [TouatkoBi e eKTUBHI TUTOTIT

BHU3HAYAXOTHCA HACTYIIHUM YUHOM:

- IJI1 OAVMHAPHOI'0 CJICMCHTA )KOpCTKOCTi:

S S
Asa = (teff a ?a + tssa + teff n ?:J ’

- JUI eJIeMEHTa XOPCTKOCTI, PO3TAIIOBAHOTO
OmK4ye 10 CTUCHYTOI MOJHII y CTiHKax 3
JIBOMa €JIEMEHTaMH JKOPCTKOCTI!

S S
Asa = (teff a ?a + tssa + teff b ?k:j ’

- ISl IPYTOTO €J1eMEHTa KOPCTKOCTI:

s s
A, = (teff b 3b +1Sy + L 3] '

Je po3Mipu S,, S.,, S,, Sy, Ta S, Taki Xk, fAK

sa’

JACTY-H b EN 1999-1-4: 201X

— EdbexTuBHUMI monepeunuii mepepi3 CTIHOK X0J0AHO(POPMOBAHUX JIMCTIB
5.7 - Effective cross-sections of webs of cold-formed profiled sheets

(3) The initial effective areas should be
obtained from the following:

- for a single stiffener:

Figure 5.7(d1) (5.20a)

Pucynox 5.7(d1) (5.20a)

- for the stiffener closer to the compression
flange in webs with two stiffeners:

Figure 5.7(d2) (5.20b)
Pucynok 5.7(d2) (5.20b)

- for a second stiffener
Figure 5.7(d3) (5.21)
Pucynoxk 5.7(d3) (5.21)
in which the dimensions s,, s, S,, S, and
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BKa3aHO HApUCYHKY 5.7 1 ty ., ., 1 tg
HaBejieHi y (5).

4) [TouaTkoBO MicIie edeKTUBHOT
[EHTPaJIbHOI OC1 BU3HAYAE€ThCA Ha 0a3i Mol
noJib 1 cTiHOK. [Tpy oMy mutomi MOJUIE —
e(eKTUBHI, a IO CTIHOK — OPYTTO.

(5)

CTIHKH € GiIbmo 3a Aim (1B5.5.2(4)), TO
edexkTuBHa TOBHIMHA t tip 1 by, Mac

SIKIWo THYYKiCTH A, CTHCHYTOI 30HH

eff ,a !

BH3HA4YATHUCA HACTYIIHUM YHHOM:

JIe p OOYKCIIOETHCS 3a JIOTIOMOTOI0 (hOpMyITH
(5.2) 3 rmyukictio A, Ta KoedilieHTOM

3TIAHO
- BIiICTaHl BIJX

CMIBBIIHOIIECHHS HAaBaHTAXEHb
tabmuui 5.5, 1e e,ta €

e(EeKTUBHOI LEHTPATBLHOI OCi /10 CHCTEMHOI

JMiHIT CTHCKY 1 pO3TATY TOJHMI, JIWB.
pucyHok 5.7, Ta posmipuh,, h, h,, hy, s,
Ta ¢ MOKa3aHi HAPUCYHKY 5.7.

(6) o6 po3paxyBaTu [TOYATKOBY

epextuBHy miomy A, Ta A, eJIeMEHTIB
’KOPCTKOCT1 CTIHKH, S, 1 S, AUIATHCS Ha JBI
piBHi wactuan S, /2 i S, /2. YacTuHa CTIHKN
S, HaJ LEHTPaJIbHOI BICCIO JUINTHCS HA OJHY
qacTUHY S,/3, IO mpmwiirae a0 eleMeHTa
*opcrtkocti, pucyHok 5.7 (d1) i (d3) i omny
qacTUHY 2S, /3, 0 Npuisrae 10 HEeHTPaIbHOT
ocl.

teff

s, are as shown in Figure 5.7 and t. ., t,
and t . are given in (5).

4) Initially the location of the effective
centroidal axis should be based on the
effective area of the flanges but with the gross
area of the webs.

(5) If the slenderness k_p of the part of the
web which is in compression is larger than

Mim  (see 5.5.2(4)), the effective thickness
i ar b, and ty . should be determined as

n
follows:

= pt (5.22)

where p is calculated using expression (5.2)
with slenderness A, and stress relation factor
v according to Table 5.5, where e, and e, are

the distances from the effective centroidal axis
to the system line of the compression and
tension flange, see Figure5.7, and the
dimensions h,, h, h,, h,, s, and ¢ are as

shown in Figure 5.7.

(6)  To calculate the initial effective area
A, and A, of web stiffeners, s, and s, are
divided into two equal parts s,/2 and s, /2.
The web part s, over the centroidal axis is
divided into one part s, /3 adjacent to the

stiffener, Figure 5.7 (d1) and (d3), and one
part 2s, /3 adjacent to the centroidal axis.

sa !

Tabauus 5.5 - I'HydkicTe Ap Ta Koe(Ii€eHT CHIBBIAHOIICHHS HANPYyKEHb Y IS CTIHKH 3

CJIICMCHTaMU JKOPCTKO CTI

Table  5.5- glenderness Ap and stress relation factor w for a web with stiffeners

Mi q B Koedirient

ICHCPOSTaHJyBaHHﬂ angHa FHy‘IKiCTB )\.p CHiBBiI[HOH_IeHHH
oM CTIHKH HAaBAHTA>XXCHb l//
PosraiyBaHHs Web part Slenderness Ap Stress relation factor v
YaCTUHU CTIHKHU

be3 enemenTiB skopcTKOCTi, Prcyrok 5.7 (a)
No stiffeners, Figure 5.7 (a)
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MiX CTUCHYTOIO
MHOJIMIIEIO Ta
LHCHTPAJIBHOIO BICCHO . _ S_ fO W _ _e_t
n
Between compression t VEkK, €
flange and centroidal
axis
OIH eeMeHT 5KOPCTKOCTI, pucyHok 5.7 (D)
One stiffener, Figure 5.7 (b)
[Tpunerna go
CTHUCHYTOI TTOJTHII
s, | f e.—h
. s =2 |- y=—"
Adjacent to a t \ Ek, e,
compression
flange
IIpunerna no
SHTpaJIBHOI OCi
LIeHTpaJIbH S TS f, (e,—h,—h) &
b p=— : :
Adjacent to centroidal t VEkK, € Sy sing
axis
JIBa enemMeHTa )KOPCTKOCTI, pUCyHOK 5.7 (C)
Two stiffeners, Figure 5.7 (c)
[Ipunerna no
CTUCHYTOI TIOJHII
- s, | f e, —h,
. S A p = -2 0 Y=
Adjacent to a t \ Ek, e,
compression
flange
Mix nBOMa
CJICEMCHTaAMHU
- s | f, (e—h,—h e.—h
KOPCTKOCTI Sp Ap =2 =2 (&= ~h) y=—
t Ekc €. € — ha - hsa
Between stiffeners
IIpunerna no
SHTpaJIBHOI OCi
HEHTPaRH S Xp _S_c 1:0 _(ec_ha_hsa) :——ec
N = -
Adjacent to centroidal t VEkK, € Sy sIng
axis
(7) Jns OJIMHAPHOTO eJIeMeHTa (7) For a single stiffener, or for the
JKOPCTKOCTI, a00 Ui eleMeHTa KOPCTKOCTI, stiffener closer to the compression flange in
po3TamoBaHOro  OMMKY4e 10  CTHCHYTOi webs with two stiffeners, the elastic buckling
NONMLI, y CTIHOI 3 JBOMa €JIE€MEHTaMH stress s, ., should be determined using:

KOPCTKOCTI, TIPY>KHE 3TUHAJIbHE HANPYKEHHS

Scr sa Ma€ BU3HAYATHCA 3 BHUKOPHUCTAHHAM.

o

A€ S1 Ta Sz 3aJ1aF0THCSI HACTYITHUM YHMHOM:

- AJIs1 OJHOTO €JIEMCHTA )KOpCTKOCTi:

1,05k, Eq/l,t%,

cr,sa

crisa

KaSZ (51_52) (5.23)

in which s; and s, are given by the following:
- for a single stiffener:
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s, =0,9(s, +S, +5S.) »

- JUI eJIeMEHTa XOPCTKOCTI, PO3TAIIOBAHOTO
Omk4ye 10 CTHCHYTOI MOJMI, y CTIHII 3
JBOMa €JEMEHTAaMH JKOPCTKOCTi, B SKHX
IHIIUI eJeMEeHT >KOPCTKOCTI € PO3TSATHEHHM,
a00 po3TaloBaHUM OJIMKYE O HEHTPaTbHOI
oci:

S, =S,+S,+S,+0,5(s, +5.) .

ne: K, - koeilieHT, O BpaxoBye YacTKOBE

O0OMEXEHHsI TIOBOPOTY €JIEMEHTa KOPCTKOCT1
CTIHKMY ITOJIUIISIMHE,

sa MOMCEHT

IHepuii  MOMepeyHoro
nepepisy 3 €IeMEeHTaMu J>KOPCTKOCTI, IO

BKJIFOUA€E 3THH, TOBIIUHY S_ , Ta JBI MPUJIETIi

sa’!
CMYTH, KO)KHa IMIMPHHOIO 12t, BIAHOCHO HOrO
BJIACHOT LEHTPAIBbHOI OCi, MapajenpHoi 10
IUIOCKMX YacTUH TIONEPEYyHOro mepepisy
CTiHKH, IUB. pUCYHOK 5.7(e). [Ipu oOuncnensHi

|, MOMIMBOIO DPI3HHUILEI YXWIIB IIIOCKHX

YAaCTUH TMOTEPEYHOr0 TMepepi3y 3 KOKHOTO
00Ky eJIEMEHTa YKOPCTKOCTI MOYKHA
3HEXTYBAaTH.

(8) 3a BiacyrHOCTi OumbII  JETaTbHHX
JIOCITIJDKEHB, Y 3amac, Koe(pilieHT 0OMeKeHHS
noBopoty K, Moxe OyTu NpUHHATHH 3a
OJIMHMWIIIO, IO BIAMOBIA€ YMOBI MIAPHIPHOTO
oOmnupaHHs.

9 Hdas OJIMHOYHOTO CTHCHYTOTO
eIEMEeHTa >KOPCTKOCTi, abo [uisi elleMeHTa
JKOPCTKOCT], PO3TAlIOBAaHOTO ONIKYEe 10
CTUCHYTOI TIONUI[, y CTIHII 3 JBOMa
eNIeMEHTaMHU KOPCTKOCTI1 npuBe/icHa
epexrua  mmoma A, . (Kpox 2

HApUCYHKY 5.5) Mae BU3HAYaTHCS HACTYITHUM
YUHOM:

Xd A&a

A%a,red = l_ha+—0,5hsa
€

C

(10)  SIkmio Ha MONHUIAX TAKOXK € €JIEMEHTH
KOPCTKOCTI, TMOHIWKYBAIBHUN  KOEQIIIEHT

X4 OOUHCITIOETBCS 32 METOJUKOIO, 1[0 BKa3aHa
y 5.5.3.1(5), ame 31 3MiHEHHUM 3HAYCHHSIM

IPYXKHOTO KPHUTHYHOI'O HAIPYXCHHA O 04:

110 HaBeJeHe y 5.5.4.4.
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s,=s,—5, —0,5s (5.24)

- for the stiffener closer to the compression
flange, in webs with two stiffeners where the
other stiffener is in tension or close to the
centroidal axis:

s, =s,—5, —0,55,, (5.25)

where: K, is a coefficient that allows for

partial rotation restraint of the stiffened web
by the flanges;

| is the second moment of area of a

sa

stiffener cross-section comprising the fold,
width s, and two adjacent strips, each of
width 12t, about its own centroidal axis
parallel to the plane web cross-section parts,
see Figure5.7(e). In calculating 1 the

sa
possible difference in slope between the plane
crosssection parts on either side of the
stiffener may be neglected.

(8) In the absence of a more detailed
investigation,  the  rotational  restraint
coefficient k, may conservatively be taken as
equal to 1,0 corresponding to a pin-jointed
condition.

9) For a single stiffener in compression,
or for the stiffener closer to the compression
flange in a web with two stiffeners, the
reduced effective area A, . (Step 2 in

Figure 5.5) should be determined from:

ame/but A, 4 <A, (5.26)

(10) If the flanges are also stiffened, the
reduction factor y, should be obtained using

the method given in 5.5.3.1(5), but with the
modified elastic critical stress o, .., given in

5.5.4.4.



(11) Sxmo OJIMHAPHHIA eJIEMEHT
JKOPCTKOCTI €  PO3TATHYTHM, IpUBE/ICHA
ebexTnBHa Mmoma A, ., TpHHAMaeTbCA

piBHOIO A, .

(12) [JIns cTiHOK 3 JBOMa €JIEMECHTaMH
’KOPCTKOCTI TpuBeAeHa e(eKTHBHA IUIONIA
A, . ZJPYrOro eJleMeHTa, OJINKIOro JIo

HEUTpanbHOI OCl, IPUHMAETHCS PIBHOIO A

(13) TIlpm  Bu3HAYEHHI  IEOMETPHYHHX
XapaKTEepUCTUK  €()EKTUBHOTO  Mepepizy,
npuBesieHa epeKTHBHA ioma A, ., MOBHHHA

OyTH BH3HA4Y€HAa 3 ypaxyBaHHSAM IPHUBEACHO]
topmuHEn t, =yt AOA  yciX 4acTuH

MOTICPEYHUX TIEPEPi3iB, MO BXOIATH 10 Aga.

(14) Sxmo y, <1, 1o, 3a HeoOXimHOCTI, i

MOKHa pO3paxyBaTH MUISIXOM iTeparlii, TuB.
5.5.3(7).

(15) [Jns  BnactuBocTedl  e(EKTHBHOTO
nepepisy OpU  TPaHUYHUX  CTaHaxX  3a
eKCIUTyaTaI[lifHOIO MPUAATHICTIO, AuB. 7.1.

5.5.4.4 Ilpoghinvosani aucmu 3 enemenmamu
AHCOPCMKOCTI HA NOUYSX MA CIMIHKAX

(1) Jdns  npodiibOBaHHX — JIMCTIB 3
MPOMDKHUMH ~ €JIEMEHTaMU JKOPCTKOCTI Ha
MOJIMIAIX Ta CTiHKAaX, JHWB. PHCYHOK 5.8,
B3a€EMOJIIS MK 3arajbHOIO0 BTPATOIO CTIMKOCTI
€JIEMEHTIB >KOCTKOCTI Ha IOJIMIIIX Ta CTIHKaX
MOBUHHA BPaxXxOBYBATUCh 3 BUKOPHCTAHHSIM
MIPUBEICHOTO IPY>KHOTO KPUTUIHOTO

HAlpyXeHHs O, .4 A11 000X THUIIB

eJIEMEHTIB, 10 OOUYHUCIIeHE 32 (POPMYIIOIO:
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(11) For a single stiffener in tension, the
reduced effective area A,, ., should be taken

asequalto A, .

(12) For webs with two stiffeners, the
reduced effective area A, ., for the second

stiffener, close to the neutral axis, should be
taken as equal to A,

(13) In determining effective section
properties, the reduced effective area A, .,

should be represented by using a reduced
thickness t., = y,t, for all the cross-section

parts included in As..

(14) If x, <1 it may optionally be refined
iteratively, see 5.5.3(7).

(15) For the effective section properties at
serviceability limit states, see 7.1.

5.5.4.4 Sheeting with flange stiffeners and web
stiffeners

1) In the <case of sheeting with
intermediate stiffeners in the flanges and in the
webs, see Figure 5.8, interaction between the
distortional buckling of the flange stiffeners
and the web stiffeners should be allowed for
by using a modified elastic critical stress
Oy mu TOr both types of stiffeners, obtained

from:

Je. o, - Ipy)KHE KPUTHYHE HANPYKEHHS AJIs

MPOMDKHHMX €JIEMEHTIB KOPCTKOCTi ITOJIUIIb,
quB. 5.5.4.2(2), nns monuii 3 OAMHOYHHM
emeMeHTOM kopcTtkocTi un 5.5.4.2(3) s
MOJTUII 3 IBOMA €JIEMEHTAMH 5KOPCTKOCTI.

Oy sa - TPYKHE KPDUTHIHE HANPYKCHHS JUIL

OJIMHOYHOTO €JIEMEHTA JKOPCTKOCT1 CTIHKH, Y1
JUISL €JIEMEHTA XKOPCTKOCTI, 1110 PO3TalIOBAHUN
ONMvKde 10 CTHCHYTOI TOJUIl JUJIsl CTIHKH 3

= (5.27)

4
Y cr,s
Gcr,sa

where: o . is the elastic critical stress for

an intermediate flange stiffener, see 5.5.4.2(2)
for a flange with a single stiffener or 5.5.4.2(3)
for a flange with two stiffeners;

o is the elastic critical stress for a single

cr,sa
web stiffener, or the stiffener closer to the
compression flange in webs with two
stiffeners, see 5.5.4.3(7).
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JBOMa CIICMCHTaMH

5.5.4.3(7).
B, =1-(h,+0,5n,) /e,
i TI€I0 3TUHY

B, =1 - B10)¢:
M03/I0BXKHBOTO CTHCKY

KOPCTKOCTi,  JIMB.

- ans npodimo

npodinmro  miag  giero

B, =1-(h, +0,5n,) /e,
bending

for a profile in

B, =1 for aprofile in axial compression

Pucynok 5.8 — EdextuBHuii nonepeynuii nepepis Xxoia01H0(pOpMOBAHOTO MPOPLILOBAHOTO
JMCTA 3 €IEMEHTAMHU dKOPCTKOCT1 Ha MOJUISIX Ta CTIHKaX
Figure 5.8 - Effective cross section of cold-formed profiled sheeting with flange

stiffeners and web stiffeners

6 I'PAHUYHI CTAHU 3A
HECYYOIO 3JATHICTIO

6.1  Omip nonepeyHux nepepisis

6.1.1 3acanvni nonosrcennsn

(1) Hopmu y 1poMy po3fili BiTHOCATHCS
JI0 TIPOEKTYBAHHS IIJIIXOM PO3PaxyHKIB.

2) [IpoekTyBaHHSI NIUISXOM BUIPOOYBaHb
3aBXKJIM  MOXKE 3aMIHUTH  IPOEKTYBaHHS
IUIIXOM  PO3paxyHKiB, JWB. po3air 9 Ta
Jlomatok A.

Mpumitka.. Po3paxyHOk nUIsIXOM BHIpPOOYBaHb €
MPIOPUTCTHUM I MMONEPEHYHHUX ICPEP131B 3 BIHOCHO

BucokuM  criBBimHomensam B/t wanpuxman y

BUNAJKy HENpPYXKHOI poOOTH, TPYKHO-TUIACTHYHOI
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6 ULTIMATE LIMIT STATES

6.1 Resistance of cross-sections

6.1.1 General

(1)  The rules in this section apply to the
design by calculation.

2) Design assisted by testing may be used
instead of design by calculation for any
resistance, see Section 9 and Annex A.

NOTE: Design assisted by testing is particularly likely
to be beneficial for cross sections with relatively high

bp [t ratios, e.g. in relation to inelastic behaviour, web



BTPATH CTIMKOCTI CTIHKM YW B pa3i BIUIUBY 3aIi3HEHOT'O
3CyBY.

3) Ipm NPOEKTYBaHHI [ITXOM
pO3paxyHKiB, 0 yBaru ciig OpaTu BILIUB
MICIIEBOT Ta 3arajbHOI BTPAaTH CTIMKOCTI, IS
4oro Ciifi BpaxyBaTH  XapaKTEPUCTUKU
e(eKTUBHOTO Mepepizy, 10 BU3HAYAIOTHCS, SIK
BKa3aHo y 5.5.

(4) Omip BTpaTi CTIAKOCTI €IEMCHTIB
poUILOBAHOTO JIUCTA T BIIMBOM CTHCKY
Ma€ MePEBIPATUCS 3TITHO BUMOT 6.2.

6.1.2 Ilo3006sucuiit po3msae

(1)  Po3paxyHKOBHWil oOmip MHONEPEYHOTO
nepepisy pu Jii piBHOMIpHOTO po3TATY N, o4

CIIiI BU3HAYATH 32 (POPMYIIOIO:

foA,
Nt,Rd =
M1
me: A, - mioma OpyTTO TONEPEYHOro
nepepisy;
Freera - omip nepepizy-HeTTo TS

BIJIMOBITHOTO THUITy MEXaHIYHOT KpIMMJIBHOT
nerani

6.1.3 [Ilo3006sxcniii cmuck

(1)  PospaxyHkoBwHi
nepepizy npu  aii
BH3Ha4YaTH TakK.:

Omip TMOTMEepPEeYHOro
crucky N, g, cmin

- AKIO e(eKTUBHA Ioma A, € MEHIIOIO 3a
mwiomy 6pyrro A, (mepepi3 3MEHIIEHO st
3arajibHO1

BpaxyBaHHS ~ MicleBOi  Ta/abo

BTpPaTH CTIHKOCTI)

N

c

- sKkmo edekTuBHa Iuoma Ay JOpIBHIOE

wiowti 6pyrro A, (Iepepi3 He 3MEHIICHO JUls

BpaxyBaHHS  MicieBoi Ta/abo  3arajabHOT
BTPATH CTIAKOCTI)

NC
ne:
Ay - ebdexTMBHA IUIOIIA IONEPEYHOro-
nepepisy, oOumcnena 3a 55.2, skmo
NPUITYCTUTH, IO pPIBHOMIPHE CTHUCKarO4e
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crippling or shear lag.

3) For design by calculation, the effects of
local buckling and distortional buckling
should be taken into account by using
effective section properties determined as
specified in 5.5.

(4)  The buckling resistance of sheeting
members in compression should be verified as
specified in 6.2.

6.1.2 Axial tension
(1)  The design resistance of a cross-section

for uniform tension N,., should be
determined from:
aie / but Ntrd < FnetRrd (61)

where: A is the gross area of the cross-

section;

Fre IS the net-section resistance for the

appropriate type of mechanical fastener.

6.1.3 Axial compression

(1)  The design resistance of a cross-section
for compression N_ ., should be determined

from:

- if the effective area A, is less than the gross
area A, (section with reduction due to local
and/or distortional buckling)

=Ax ol v (6.2)

- if the effective area A, is equal to the gross
area A, (section with no reduction due to

local or distortional buckling)

= Ag fo /7M1 (6.3)

where:

A s the effective area of the cross-section,

obtained from 5.5.2 by assuming a uniform
compressive stress equal to f,/y,,, .
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HarnpyxeHHs nopisaioe T /y,,, .

(2) BayrpimHe HOpMaJbHE 3yCHIUIS Y
€JIEMEHTI TOBMHHO OyTH TpPHUKIAJCHE J0
[EHTpa Baru HOro TMOMEPEeYyHOro Mepepizy
opyrro. lle TpamumiiiHuii miAxin, ajge HOro
MOJKHa BHKOPHUCTOBYBATH 0€3 IOJAIBIIOTO
aHamizy. [lomanpmmii aHamiz JacTh OLIBII
peanbHy KapTHHY PO3MOAUTY BHYTPINTHIX
3yCHJIb, HANPUKIAJl, y BHIAJKy PIBHOMIPHO
3pOCTAIOYOTO BEPTHKAIBHOTO HAINPYXECHHS Y
CTUCHYTIA YaCTHHI IMOMIEPEYHOTO Mepepi3y.

(3)  MiuHiCTh MOTEPEYHOro Tepepisy Hpu
PIBHOMIDHOMY CTHUCKY CJIiJI PO3paxOBYyBaTU
BiJl TO3J0BXHBOTO  HABAHTAXXEHHS, IO
NPUKIaJeHE B IIEHTPI Baru e(EeKTUBHOTO
MOTIEPEYHOro Tepepizy. SIKmo LeHTp Baru
e(EeKTUBHOTO IIONEPEYHOro Tepepizy He
CmiBmagae 3 IEHTPOM Bard  IOBHOTO
MIOTIEPEYHOr0 Nepepizy, TO CIiJ NPUHHATH 10
yBarl  EKCLUEHTPUCUTET € BIJTHOCHO

neHTpasibHoi  oci  (muB.  pucyHOK 6.1),
BHU3HAUYEHUW MO METOMMIIl, IO HaBEJCHA Yy
6.1.9. Sxmio BpaxyBaHHS EKCIEHTPUCHTETY
JIla€ Kpaliuil pe3yibTaT, TOAI HUM MOXKHA
3HEXTYBAaTH 3a YMOBH, IO EKCIEHTPHCHTET
PO3paxoBaHMK NP BpaxyBaHHI YMOBHOI MEXIi
TEKY4OCTi, a HE IINCHUX CTHCKAIOYHX 3YCHIIb.

a) Ionepeunuii mepepis GpyTTO

(a) Gross cross-section

Pucynox 6.1
JIEI0 CTUCKY
Figure 6.1
compression
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(2) The internal normal force in a member
should be taken as acting at the centroid of its
gross cross-section. This is a conservative
assumption, but can be used without further
analysis. Further analysis may give a more
realistic situation of the internal forces for
instance in case of uniformly building-up of
normal force in the compression cross-section
part.

(3)  The design compression resistance of a
cross-section for uniform compression should
be assumed to act at the centroid of its
effective cross-section. If this does not
coincide with the centroid of its gross cross-
section, the shift e, of the centroidal axes (see

Figure 6.1) should be taken into account, using
the method given in 6.1.9. If the shift of the
neutral axis gives a favourable result, then that
shift should be neglected only if the shift has
been calculated at yield strength and not with
the actual compressive stresses.

b) EdexTuBnuii monepeunuii nepepis

(b) Effective cross-section
— JleMoOHCTpallisl eKCIIEHTPUCHUTETY Yy IOIMEepEeYHOMY Tepepizi mif

— Illustration of shift of neutral axis in cross-section under



6.1.4 3zunanvnuii momenm

6.1.4.1 Ilpyscnuit. ma  npys#cHO-nAACMUYHUL
onip 3  naacmuyHumu  Oegopmayismu
CMUCHYMOI NOaUYi

(1)  Po3paxyHKOBMII MOMEHT ONOpY HpHU
sruHl Mo, 14 nomepedHoro mepepisy

00YHCITIOETHCS HaCTYITHUM YHHOM.

- akmo W, - MOMEHT onopy e(peKTHBHOTO

nepepisy € MEHIIMM 3a TMPYKHUH MOMEHT
onopy nosHoro nepepizy W, :

JACTY-H b EN 1999-1-4: 201X

6.1.4 Bending moment

6.1.4.1 Elastic and elastic-plastic resistance
with yielding at the compressed flange

@ The design moment resistance of a
cross-section for bending M, ., should be

determined as follows:
- if the effective section modulus W, is less
than the gross elastic section modulus W,; :

Mc,Rd =W f0/7/M1 (6.4)

- akmo W, - MOMEHT omnopy e(eKTUBHOIO

nepepisy JOpIBHIOE TPYKHBOMY MOMEHTY
ornopy nosHoro nepepizy W, :

- if the effective section modulus W, is equal
to the gross elastic section modulus W, :

M. s = fW, + W, —W,,)41— A/ A,)/ 7\, ane e 6inbmie uik/but not more than W, f, /7, (6.5)

J€ A- THYYKICTb YaCTHHHU MOMEPEYHOro
nepepizy, MO0 BIANOBiga€e HaANOUTBIIOMY
3HaueHHIO A/ A,

Jns  nBiui  oOmepTUX  IJIOCKUX  YacTUH
HONEepPEeYHoro mepepisy A=2Api A, = Alimae
Mim 3HAXOOUTHCH 3a TabII. 5.2;

Jns  migcmieHoi YacTHHU — MONEPEYHOTO
nepepisy A=2Xis i 4, =0,25, mus. 5.5.3.1.

Mpumitka.  Pe3ynpTytounii  omip  3rHHaJILHOMY
MOMEHTY, SIK (DYHKIiS THYYKOCTI HaWOIIbLI THYYKOI
YaCTHHH MONEPEeYHOro  Tepepisy, MTOKa3aHUH
HapHUCYHKY 6.2.

where: A is the slenderness of the cross-
section part which correspond to the largest
value of A/4,;;

For double supported plane cross-section parts
A=hkpand A, =kimwhere Xim is found in
Table 5.2;

For stiffened cross-section parts A=»Xs and
Ay =0,25 , see 5.5.3.1.
NOTE: The resulting bending moment resistance as a

function of the slenderness of the most slender cross-
section part is illustrated in Figure 6.2.

M c,Rd
Wpl fO
We] fo Weﬁ fo
0
0 A A

el

Pucynok 6.2 — Onip 3ruHaIbHOMY MOMEHTY, SIK (QYHKI[ISl THYYKOCTI

Figure
slenderness

6.2 — Bending moment resistance as a function of the
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(2)  Dopmyny (6.5) MokHA 3aCTOCOBYBATH
32 YMOBH, III0 HAXWJI CTIHKH BITHOCHO TOJHIII
¢ (mmB. pucynok 6.5) memmmii 3a 60°.

(3)  Skmio ymoBa (2) HE BUKOHYETHCSI, CIi
BUKOPUCTOBYBATH HACTYNHY (GOPMYITY:

M c,Rd

(4)  Edexruaunit moment omnopy W,, Mae

BU3HAYaTUCS HAa  OCHOBI  €()EKTHUBHOIO
MOTIEPEYHOTO Tepepidy, Ha SKUHA i€ JUIIe
STUHAILHUIA MOMEHT, TPH MaKCHUMaJIbHOMY
HANPYXEHHI O, , o popismoe f,/y, i
Ipy BpaxyBaHHI BIUIMBY MICLEBOi Ta
3arajbHOI BTpAaTH CTIMKOCTI, SIK BKa3aHO y 9.5.
Edexr 3amizHeHoTO 3CYyBY, O€peThCs 10 yBary,
skio BiH cyrreBuid (nuB. EN 1999-1-1).

5) Koeoiuient nampyxenus y =o,/o,
0 BUKOPHUCTOBYETHCS JUIsI BU3HAYEHHS
e(eKTUBHUX YaCTUH CTIHKH, MOXe OyTH
po3paxoBaHHii uepe3 €(PEeKTUBHY IUIOILY
CTUCHYTOI MOJHII Ta IJIOLLYy CTIHKH OpyTTO,
JIUB. PUCYHOK 6.3.

(6)  IIpm mouaTtkoBOMY PO3BHTKY TE€KY4OCTI
Ha CTHCHYTOMY Kpalo TOIIEPEYHOTro Mepepisy,
OKpiM BpaxyBaHHi YMOBH, IO HaBEJEHA B
6.1.4.2, 3nayenHs W, NOBHMHHE BH3HAYaTUCS

3  BpaxyBaHHAM  JIIHIAHOTO  PO3MOJUTY
HaIlpy’)K€Hb 110  BCBOMY  IIOIIEPEYHOMY
nepepizy.

-

v, = Yo,

(2)  Expression (6.5) is applicable provided
that the slope ¢ of the web relative to the
flanges (see Figure 6.5) is less than 60°.

) If (2) is not fulfilled the following
expression should be used:

=W, fo /v, (6.6)

(4)  The effective section modulus W,

should be based on an effective cross-section
that is subject only to bending moment, with a

maximum  stress o, equal to f /y,,,

allowing for the effects of local and
distortional buckling as specified in 5.5.
Where shear lag is relevant (see EN 1999-1-
1), allowance should also be made for its
effects.

(5)  The stress ratio y =0,/0, used to

determine the effective portions of the web
may be obtained by using the effective area of
the compression flange but the gross area of
the web, see Figure 6.3.

(6) If vyielding occurs first at the
compression edge of the cross-section, unless
the conditions given in 6.1.4.2 are met the
value of W, should be based on a linear

distribution of stress across the cross-section.

Pucynok 6.3 — EdexrtuBHuii nonepeunuil nepepiz i BUSHAYCHHS ONOPY 3rMHAIIBHUM

MOMECHTaAM
Figure

(7)  Skm0 TpU  BUKOHAHHI 3arajbHOrO
PO3PaxXyHKY  JOMYCKAEThCS  MEPEPO3IIOILT
3rUHAJIBHUX MOMEHTIB, TO CJIJ 3aJ0BOJIBHUTH
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6.3 — Effective cross-section for resistance to bending moments

(7) If redistribution of bending moments is
assumed in the global analysis the provisions
given in 7.2 should be satisfied. If the residual



yMOBY 7.2. SIKIIO 3aJMIIKOBUA MOMEHT Ha
NPOMDKHIN OMOpi HE BBAXKAETHCA PIBHUM
HYII0, TO [FOYMA 3aJHIIKOBUHA MOMEHT
[MOBUHEH BU3HAYATHUCS EKCIIEPUMEHTAIIBHO.

6.1.4.2 Ilpyscnuii. ma  npys#cHO-nAACMUYHUL
onip 3 naacmMudHUMU Oegopmayismu auuLe
07151 pO3MACHYMOI noauyi

(1)  3a ymoBH, mo miactu4Ha AedopMarris
CHOYaTKy 3 SBISETbCS HA  PO3TATHYTOMY
Kparo, 3JaTHICTh MPOTUCTOSATU IUIACTUYHUM
nedopmarliisiM y po3TATHYTIA 30HI MOXe OyTH
BHKOpHUCTaHa ©0e3 OOMEeXEeHHsS HampyKeHb
JOTH, JOKH  MaKCHMaJbHE  CTHUCKAIoue

HAIPYXCHHS O, ., He pocarae f,/y,,, . Jus

com,E
MO3/I0B)KHBOTO HABAHTAKEHHS Ta 3THHY CIiX
BUKOpucToBYBaTH 6.1.8 un 6.1.9

(2) VY upomy Bunamky —edeKkTUBHHIA

YaCTKOBHU INIACTUYHHUU MOMCHT OIIOPY pr,ef'f

, CIHiI BHM3HAuYaTH, BHUXOJAYM 3 TOro, IO
pO3MOALT  HAmpyXeHb € OUliHIHMM Yy
PO3TATHEHI! 30Hi, ajie JIHIHHUM Yy CTUCHYTIH.

(3) 3a BimcyrHOCTI OimbII JETANLHOTO
PO3paxyHKy, e(eKTUBHY TOBIIMHY CTiHOK t
MOXHa BHU3HAYUTH 3 BHUKOPUCTAHHIM 5.5.2,
Oasyrounch Ha po3Mipil €, Juid OULIHIMHOTO
PO3MOALTY HampyXeHb (IuB. pUCYHOK 6.4) 3
BUKOpPHUCTaHHSM Y = —1.

JACTY-H b EN 1999-1-4: 201X

moment at the intermediate support is not
assumed to be zero, the acting residual
moment should be determined by test.

6.1.4.2 Elastic and elastic-plastic resistance
with yielding at the tension flange only

1) Provided that yielding occurs first at
the tension edge, plastic reserves in the tension
zone may be utilised without any strain
limitation until the maximum compressive

stress o, reaches f,/y,, . In this clause

only the bending case is considered. For axial
load and bending 6.1.8 or 6.1.9 should be
applied.

2 In this case, the effective partially
plastic section modulus W, . should be based

on a stress distribution that is bilinear in the
tension zone but linear in the compression
zone.

(3) In the absence of a more detailed
analysis, the effective thickness t, of the

webs may be obtained using 5.5.2 by basing
e. on the bilinear stress distribution (see

C

Figure 6.4), by assuming v =-1.

Z s

Pucynok 6.4 - Po3mip e 1151 BU3HaYEHHS e(heKTUBHOT TOBIIMHU
Figure 6.4 — Measure e for determination of effective thickness

(4) Skmo y 3aralbHOMY pO3PaxyHKY
JIONYCKAEThCSL  MEPEPO3MOAUT  3THHAIBHUX
MOMEHTIB, TO Ma€ 3aJ0BOJBLHATHCS yMOBa 7.2.
S0 3IMIIKOBHM MOMEHT Ha MPOMDKHIN
OMOpl HE BBAXAETHCS PIBHUM HYIIO, TO
MIOYAH  3aJMUINKOBUH  MOMEHT IIOBUHEH
BU3HAYATHUCS EKCTIEPUMEHTAJIBHO.

4) If redistribution of bending moments is
assumed in the global analysis the provisions
given in 7.2 should be satisfied. If the residual
moment at the intermediate support is not
assumed to be zero, the acting residual
moment should be determined by test.
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6.1.4.3 Eghexmu 3aniznenozo 3cygy

(1) Edexkrn 3amisHEHOTO 3CYBY  CIiI
BpaxoByBatu 3rizHo EN 1999-1-1.

(2) Sxmo momumi 3 b/t<300, TO
epeKTOM  3ami3HEHOro  3CyBy  MOJXKHA
3HEXTYBATH.

6.1.5 [Ilepepizyeéanvna cuna

(1)  Omip 3pi3y V,py Mac BU3HAYaTHCA 32

6.1.4.3 Effects of shear lag

(1)  The effects of shear lag should be
taken into account according to EN 1999-1-1.

2 Shear lag effects may be ignored for
flanges with b/t <300.

6.1.5 Shear force

(1)  The shear resistance V, o, should be

bopmyioro: determined from:

Vira =(h, /sing)tf, /vy, (6.7)
ne: f,,- wmexa wmimHOCTI Ha @ 3pi3 3 where: f,, is the shear strength considering
ypaxyBaHHSIM BTpaTd  CTIHKOCTi,  3TiIHO buckling according to Table 6.1;

Ta6mumi 6.1;

h, - BHCOTA CTIHKH, BHUMIpSHa MDK h, is the web height between the midlines of
CEepeIMHHUMH  JIHIIMHA  TIOJIHIIb, IIUB. the flanges, see Figure 6.5;

PHUCYHOK 6.5;

i) - HaXWJ CTIHKU BiTHOCHO IOJIUIb. ¢ is the slope of the web relative to the

flanges.

Ta6mmus 6.1 — 3B'I30k MK MeXero MIIIHOCTI Ha 3pi3 3 ypaxyBaHHSIM BTpaTu cTiikocTi fy, Ta

3HAYEHHSAM YMOBHOI THYYKOCTI CTIHKH Aw
Table 6.1- ghear buckling strength f,, in relation to web slenderness parameter Aw

. . Crinka 6e3 emeMeHTa XOPCTKOCTI Ha CriHKa 3 elIeMEeHTOM
YmMmoBHaA THYYKICTb CTIHKH . . - 1)
0I1op1 JKOPCTKOCT1 Ha OII0p1
Web slenderness parameter Web without stiffening at the support Web W"?usggft’l')”g at the
J >0,83 0,58f, 0,58f,
0,83 < Ly <1,40 0,48,/ Aw 0,48,/ Aw
how 21,40 0,67 f,/%u 0,48 f, /A

00 BUTPUMYBATH OMOPHI PEAKIIii.

1) BakpiruteHHst Ha ONOPI, TaKi sIK pedpa KOPCTKOCTI, IO MAIOTh HOMEPEMKATU Ae(hOPMALIII0 CTIHKH ¥ pO3paxoBaHi,

support reaction.

1) Stiffening at the support, such as cleats, arranged to prevent distortion of the web and designed to resist the

(2) VYmoBHA THYYKICTH CTIHKH Aw Mae
PO3paxoByBaTHCS HACTYITHAM YHHOM:

- JUIS CTIHOK 0€3 IMO3J0BXKHIX €JIEMEHTIB
KOPCTKOCTI:

(2)  The web slenderness parameter Aw
should be obtained from the following:
- for webs without longitudinal stiffeners:

o = 0,3465—W\/£ (6.8a)
t VE
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- JUI1 CTIHOK 3 IIO3JOBXXHIMHU e€JIEMEHTAMU
YKOPCTKOCTI, TUB. PUCYHOK 6.5;

Sy 5,341,

Jw = 0,346
t\ kE

3/with:

ne: I, - MOMEHT Hepii
MO37I0BKHBOTO  €JIEMEHTa JKOPCTKOCTI, IO
BHU3HAYAETHCS BIIHOCHO OCl a-a, fAK IIOKAa3aHo

HapUCYHKY 6.5;

OKpEMOTro

S - PO3TrOpHYTa 3arajbHa IMOXWUJa BUCOTA
CTIHKH, SIK TIO3HAYEHO HAPUCYHKY 6.5;

S, - HOXWJIa BUCOTA HANOUIBLIOI MIOCKOT

YaCTUHH CTIHKH, TUB. PUCYHOK 6.5;

Sw - MIOXWJIa BUCOTA CTIHKH, II0 MOKa3aHa
HapUCYHKYy 6.5, BUMIpsSHa MDK IEHTpaMu
KYTiB, IUB. PUCYHOK 6.5;

ane/but

JACTY-H b EN 1999-1-4: 201X

- for webs with longitudinal stiffeners, see

Figure 6.5:
— S f
Aw >0,346 "> /—0 (6.8b)
t VE

|
K =534+210 3/L (6.9)
t \ s

where: I is the second moment of area of

the individual longitudinal stiffener, about the
axis a - a as indicated in Figure 6.5;

Sy Is the total developed slant height of
the web, as indicated in Figure 6.5;

s, is the slant height of the largest plane

part in the web, see Figure 6.5;

S is the slant height of the web, as shown

in Figure 6.5, between the midpoints of the
corners, see Figure 6.5.

Pucynok 6.5 — I'eomerpis CTIHKM 3 IO3J0OBXHIMH €JIEMEHTAMHU >KOPCTKOCTI Ta
e(heKTUBHUI MMONIEPEYHHUH Mepepi3 eIEMEHTIB KOPCTKOCTI
Figure 6.5 — Geometry of a longitudinally stiffened web and effective cross
section of stiffener
6.1.6 Kpyuenns 6.1.6 Torsion
(1) VY npodinboBaHMX JIMCTaX 3a3BUYAl (1)  Torsion stiffness and resistance is

HEXTYIOTh  KPYTWJIBHOIO  JKOPCTKICTIO  Ta
OIOPOM KPYYEHHIO.

negligible in profiled sheeting.
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6.1.7 Micuesi nonepeuni cunu
6.1.7.1 3azanvni nonoscenns

(1) HAns  3amobiraHHa ~ pyHHYBaHHIO,
MOLIKO/KEHHIO YH BHIIMHAHHIO CTIHKH, IO
MiAJA€ThCS il OMOpPHOI peakiii 4 1iHIIO1
MOTICPEYHOT CHITH, MPUKIIAACHOT 10 MOJIHUIII, 115
MOTIepeYHa CHJla Ma€ BiATMOBIIATH YMOBI:

Fos <R

ne R, gy - MICLEBUI TTONIEPEUHHH OIIP CTIHKH.

(2)  MicueBuit monepevyHUit OMmip CTIHKA
Ryrs ~ Ma€  OOYHMCIIOBATHCS — HACTYIIHUM

YHHOM:
) JUTs HEeMiIKPIJICHUX CTiHOK: 3a 6.1.7.2
b) ans migkpiruieHux cTiHOK: 3a 6.1.7.3

3 Tam ne MicleBe HaBaHTAXEHHS YU
OlOpHA peaKIlis MepeaaeThcsi yepe3 pedpo
YKOPCTKOCTI, BCTAHOBJICHE ISl MONEPEIKEHHS
nedopMariiii  CTIHKM Ta pO3paxoBaHe Ha
HABaHTAXXCHHS BIJl MICIICBOIO IONEPEUYHOTO
3yCHJUISI, MICIIEBUIH OMIp CTIHKH IOIEPEUHIN
CHJII MOYKHA HE BPaXOBYBATH.

6.1.7.2 Ilonepeuni nepepizu 3
HEeNiOKpInieHUMU CMIHKAMU

(1)  Micueswi MOTIePEUH UM orrip
HEMIJKPITUIEHOT CTIHKH (IUB. PHUCYHOK 6.6)
Mae BH3Ha4aTucs 3a (2), 3a yMOB BpaxyBaHHSI
HACTYITHUX KPUTEPIiB:

- BIJICTaHb y MPOCBITI C BiA peajbHOI TOYKU
NPUKIIAJAEHHS OMOPHOI peakiii 4u MICIIeBOrO
HABAaHTAXXCHHS O BUIBHOIO KiHI (IUB.
pucyHOK 6.7) Mae Oyt He MeHIIOK 3a 40 MM;

- HOHepe‘lHI/Iﬁ nepepi3 Ma€ 3aJ0BOJIBHATHU
HACTYITHUM YMOBaM:

6.1.7 Local transverse forces
6.1.7.1 General

@ To avoid crushing, crippling or
buckling in a web subject to a support reaction
or other local transverse force applied through
the flange, the transverse force Fgq should
satisfy:

wRd (6.10)

where R, ., is the local transverse resistance

of the web.

(2)  The local transverse resistance of a
web R, ., should be obtained as follows:

a) for unstiffened webs: from 6.1.7.2
b) for stiffened webs: from 6.1.7.3

3 Where the local load or support
reaction is applied through a cleat that is
arranged to prevent distortion of the web and
is designed to resist the local transverse force,
the local resistance of the web to the
transverse force need not be considered.

6.1.7.2 Cross-sections with unstiffened webs

(1)  The local transverse resistance of an
unstiffened web, see Figure 6.6, should be
determined as specified in (2), provided that
both of the following conditions are satisfied:

- the clear distance ¢ from the actual bearing
point for the support reaction or local load to a
free end, see Figure 6.7, is at least 40mm;

- the cross-section satisfies the following
criteria:

r/t<10 (6.11a)
h, /t <200sin¢ (6.11b)
45< ¢ <90° (6.11c)
ne: h, - BHCOTa CTIHKH, BHUMIpSHa MDK where: h,, is the web height between the
CEpeIMHHUMH JITHISIMU TIOJIUITb, midlines of the flanges;
r - BHYTPIIIHII paaiyc KyTiB; r is the internal radius of the corners;
o - HAXWJI CTIHKA BIJHOCHO TIOJIHIb o is the slope of the web relative to the
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flanges [degrees].

Pucynoxk 6.6 - IIpuknaau nomepedyHux nepepisiB 3 JBOMA YU OUIbIIE CTIHKAMU

Figure

(2) Skmo  3aJ0BOJBHSIOTBCS — OOMIBI
yMOBH, BKazaHi y (1), miclieBuii momnepeyHuit
omip R, py CTIHKH JUCTOBOTO Npodimo Mae

BHU3HAYATUC 3.

6.6 — Examples of cross-section with two or more webs

(2)  Where both conditions specified in (1)
are satisfied, the local transverse resistance
R, rs Per web of the sheeting profile should

be determined from:

Ry g :oaz\/fo_E(1—0,1Jm)(o,5+«/o,ozla/t)(2,4+(¢/90)z)/yMl (6.12)

ne:l, - edexTHBHa NOBXKHMHA ONUpPAHHS IS
BpaxoBaHO1 kaTeropii, 1us.(4);

a - KoedilieHT Ui BpaxoBaHOIi
karteropii, mus. (3);

S, - MOXHJIa JIOBXKHUHA CTIHKH
(=h,/sing);

r - BHYTpIIHIA  pajiyc  KPUBHU3HU
(r<1ot).

(3) 3uauenns koedimieHta @ Mae OyTH
B3sIT€ 3PHCYHKY 6.7.

4) 3HavyenHs |, Mae oOumcmoBatucs 3a

nyHkToM (5). MakcumanbHe pPO3paxyHKOBE
sHageHHs |, - 200 mm. Komm omopa €

X0JOAHO(OPMOBAHUM TIpodiIeM 3 OIHI€I0
CTIHKOIO  YM  KpYrjow  TpyOoro,  Ss
npuiimaetbes piBHUM 10 mMm. BigmosimHa
kareropis (1 um 2) 3aiexuTh Bi BiAcTaHi y
MPOCBITI € MDK MICIICBUM HABAHTAKEHHIM Ta
HalOMMXK40r0 omoporo, abo Big BIiACTaHI B
MIPOCBITI C BiJl ONOPHOI peakilii Y1 MiCIIeBOTO
HABAHTAKCHHS JI0 BUIBHOTO KiHI  (aMB.
pHUCYHOK 6.7).

(5) 3uauenHs  edeKTUBHOI  JTOBKHHHU

onupanns |, ju nmcToBHX mpodimiB Mae

00uHCITIOBaTUCH HaCTYITHUM YHMHOM:

a) JUIs Kateropii 1:

Il =5 ane/ but

a S

where: |, is the effective bearing length
for the relevant category, see (4);

a is the coefficient for the relevant
category, see (3);

S, is the slant length of the web
(=h,/sing);

r is the inner bending radius (r <10t ).

(3)  The value of the coefficient « should
be obtained from Figure 6.7.

(4)  The values of I, should be obtained
from (5). The maximum design value for |, is
200 mm. When the support is a cold-formed
section with one web or round tube, for s
should be taken a value of 10 mm. The
relevant category (1 or 2) should be based on
the clear distance e between the local load
and the nearest support, or the clear distance ¢
from the support reaction or local load to a
free end, see Figure 6.7.

(5) The value of the effective bearing
length I, for sheeting profiles should be

obtained from the following:
a) for Category 1:

[, <40mm (6.13a)

o1
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b) JUIsL KaTeropii 2:

if ,<0,2:

if ,>0,3:

akmo 0,2< f,<0,3: 3Hauenns |, mniniliHO

IHTEPIOOThCA MK 3HadeHHs MU 0,2 Tta 0,3
3.

ne |Veg,| Ta [Vgy,| - abcomorni 3HaueHHs

MOTICPEYHOTO TEePEPI3yBATBHOTO 3yCHIUIS 10
o0nBa OOKH BiJl MICIIEBOI'O HABAHTAKEHHS YU
onoproi peakuii, i |Vgy, [X|Vg,| 1 S - AilicHa

JIOBKMHA )KOPCTKOI OIIOPH.

DX

AAA

C—»

O
-q—hw—h-
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g, = Nesal ~Veoo|
Ve

Q.

b) for Category 2:

| =5

a

S (6.13b)

[, =10mm (6.13c)

if 0,2<p, <0,3: interpolate linearly between
the values of I, for 0,2 and 0,3 with:

MM\ 614

in which |V, | and |V, | are the absolute

values of the transverse shear force on each
side of the local load or support reaction, and
[Veg:1 PIVeq o | @and s, is the actual length of

stiff bearing.

Kareropia 1: o = 0,075

- MicneBe HAaBAaHTa>KCHHHA NPpUKJIaJIeHe 3

e<1,5h, /t Bin naii6ausuoi onopu;
Category 1: a =0,075

- local load applied with e <1,5h, /t clear from
nearest support;

Kareropis 1: a =0,075

- MiCIIeBe HAaBAHTAKCHHSA NMPpUKJIAJICHE 3

€<1,5h,/t Bix BinbHOrO KpalO;
Category 1: a =0,075

- local load applied with ¢ <1,5h /t clear from a
free end;

Kareropin 1: a =0,075

- peakmisi Ha KpaiiHiii omopi po3TamoBaHa Ha

sinerani C <1,5h /t Bix BibHOTrO KpalO;
Category 1: a =0,075

- reaction at end support with ¢<1,5h,/t clear
from a free end;
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Kateropin 1: o = 0,15

- MicueBe HABAHTAa>KCHHS, NMpUKJIaICHE 3

e>1,5h, /t Bin naii6ausxuoi onopn;

Category 2; o = 0,15

- local load applied with e>1,5h, /t clear from
nearest support;

Kareropin 2: o =0,15

- Micuese

HAaBAHTAKCHHS, NMPUKJIA/ICHE 3

€>1,5h,/t Bix BinbHOro Kpa;

Category 2; a =0,15

- local load applied with ¢ >1,5h /t clear from a

free end;
Kareropin 2;  =0,15 ¢>1,5h, /t
- MmicueBe

HABAHTAKeHHS, npuKiIajgeHe 3

€>1,5h,/t Bix BinbHOro Kpao;

Category 2; @ =0,15 C>1,5h, /t

- reaction at end support with ¢>1,5h,/t clear
from a free end;

Category 2; a =0,15

- peakuisi Ha NPoMi:kHiii onopi;

Category 2; a =0,15

- reaction at internal support;

Pucynok 6.7 — MiciieBe HaBaHTa)KEHHS Ta TUIM OTOP JUIA MONEPEYHHUX Mepepi3iB 3

JIBOMA YM OUIbIIIEe CTIHKAMU
6.7 — Local loads and support-categories for cross-sections with two or

Figure
more webs

6.1.7.3 ITioxpinneni cminku

(1)  Micuesuit HOTIePEUH U orrip
MIIKPIMIICHOT CTIHKKM MOJKE€ BU3HAYATHCS SK
BKa3aHO y MyHKTOM (2) /Ui TOMEepeYHHX
mepepiziB 3 TO3JOBXKHIMH  €JIeMEHTaMHU
KOPCTKOCTI, 3ITHYyTUMH TaKUM YUHOM, 110 J[Ba
3TMHU Ha CTIHLI HampaBJieHl B pI3H1 OOKHU Bif
CHCTEMHOI JiHIl CTIHKH, M0 3’€IHYE TOYKH
MEPeTUHY CEepeAMHHUX JIHIM CTIHKH 13

6.1.7.3 Stiffened webs

(1)  The local transverse resistance of a
stiffened web may be determined as specified
in (2) for crosssections with longitudinal web
stiffeners folded in such a way that the two
folds in the web are on opposite sides of the
system line of the web joining the points of
intersection of the midline of the web with the
midlines of the flanges, see Figure 6.8, that
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CEepeIMHHUMH  JIHISIMH  TIOJIUIh (muB.
pucyHok 6.8), 1110 BiIMOBIIAIOTH YMOBI:

satisfy the condition:

2<e,, [t<12 (6.15)

ae. e, - HalOuIbIIMi
CKJIAJOK CTIHKA BIJHOCHO CHUCTEMHOI JIHII

CTIHKH

(2) Jns  momepeyHHMX ~— mepepi3iB 3
MIIKPIMJICHUMH CTIHKaMH, 10 3aJI0BOJIBHSIIOTh
yMoOBH, BKazaHi y (1), MicueBuii momepeuHuii
Omip MAKPIMUIEHOI CTIHKK MOXe OyTH
BHU3HAUEHO MHO>XEHHSIM BIIIIOBITHOTO
3HaUeHHS I8 NOMIOHOI  HEemiIKPIMIeHO1
CTiHKH, oTpuManmM 3 6.1.7.2, Ha KoedirieHT

K, , oOuncIeHuit sk:

CKCHOCHTPUCUTCT

k,.=145-0,05e /t but

ne: b, - posropHyra mmpHHa HaBaHTaKEHOI
noauui (IuB. pUCyHOK 6.8);

e . - HallMEeHIIIN N

min EKCIEHTPUCUTET
CKJIAAKM BIJTHOCHO CHCTEMHOI JIHII CTIHKHA

(muB. pucyHok 6.8);

Sp - MOXWJIa BHCOTA IJIOCKOI YacCTHHH

CTIHKH MOTIEPEYHOTO nepepizy, 10
3HAXOAMTHCS HAWONMKYE J0 HaBaHTAKEHOI
noJuii (AuB. pucyHox 6.8)

R

k, . = 0,95+35000t%

where: e, Is the larger eccentricity of the
folds relative to the system line of the web.

(2) For cross-sections with stiffened webs
satisfying the conditions specified in (1), the
local transverse resistance of a stiffened web
may be determined by multiplying the
corresponding value for a similar unstiffened
web, obtained from 6.1.7.2, by the factor k,

given by:

I(bZs,) (6.16)

where: b, is the developed width of the loaded
flange, see Figure 6.8;

e, IS the smaller eccentricity of the folds

relative to the system line of the web, see
Figure 6.8;

s, Is the slant height of the plane web cross-

section part nearest to the loaded flange, see
Figure 6.8.

Pucynok 6.8 — OmnopHi HaBaHTa)XEHHs Ta TEOMETPIS MIAKPIMJIEHUX CTIHOK

Figure
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6.8 — Support loads and geometry of stiffened webs



6.1.8 Cymicna dia pozmazy ma 32uny
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6.1.8 Combined tension and bending

(1) Tomepeunuit mepepis mig Ai€r0 (1)  Cross-sections subject to combined
CYMICHOIO MO3J0BXHBOro po3tary N, Ta axial tension N, and bending moment M .,
3TUHAJIBHOTO MOMEHTY M, e Mae should satisfy the criterion:
3aJIOBOJIBHATH HACTYITHUM KpUTEPiii:
M
B VR < (6.17a)
Nt,Rd Mcy,Rd,ten

ae: N, zy — PO3paxyHKOBHI OIIp MOIEPEUHOTO

nepepizy npu pisHomipHOMY po3Tary (6.1.2);

Mcy,Rd,ten
MOTIEPEYHOro Tepepidy BiJ MaKCUMaJbHOTO
PO3TATYBAIBHOTO HaIpPYKEHHH, 11 (0]
BUKJIMKAHE TUIBKM MOMEHTOM, e
BIJTHOCHO OCi Y —Y

- PO3PaxyHKOBHUM MOMEHTHHUU OIIIp

o

(Z)HKI‘HO Mcy,Rd,com < Mcy,Rd,ten’ ne Mcy,Rd,com -

MOMEHT  MONEpPeYyHoro  mepepizy  BiX
MaKCHMAaJIbHOTO CTHUCKAIOUOTO HAMpyXeHHS,
110 BUKIIMKAHE  MOMEHTOM  BIZHOCHO
BIAOOBINHOI OCI, TO MAa€ 3aJ0BOJIBHATUCI
HACTYITHA BUMOTA!

where: N, ., Is the design resistance of a
cross-section for uniform tension (6.1.2);

M raen 1S the design moment resistance of a

cross-section for maximum tensile stress if
subject only to moment about the y—y axes

(6.1.4).

If where

(2) M cy,Rd,com < M cy,Rd,ten ?
M o, rd com Is the moment resistance for the

maximum compressive stress in a Cross-
section that is subject to moment only, the
following criterion should also be satisfied:

M
vea_ Ney o4 (6.17b)
M cy,Rd,com N t,Rd
6.1.9 Cymicna 0isa cmucky ma 3zuny 6.1.9 Combined compression and bending
(1) Tlomepeunuit mepepis mig mdi€r0 (1)  Cross-sections subject to combined
CYMICHOTO HO3I0BKHBOTO CTUCKY N, Ta axial compression N, and bending moment
3TUHAIBHOTO MOMEHTY M, e Mae M, g4 should satisfy the criterion:
3aJI0BOJIBHSITH HACTYITHUM KPUTEPISIM:
Ney , Myea + &Mye (6.18)
Nc,Rd Mcy,Rd,com
ne N g BusHawaerses y 6.1.3 ta M oy oo in which N_., is as defined in 6.1.3 and
BH3Ha4YaeThes 3a 6.1.8. M, rd.com 1S @S defined in 6.1.8.
(2)  JNonatkoBuiéi momenT AM, g Bin (2)  The additional moment AM, ., due to
3MIIICHHS ~ LCHTpalbHOi oci Mae  Oyru shift of the centroidal axis should be taken as:
NPUUHATUM SIK:
AM | gy =Ny gh (6.18b)

Jle €, — 3MIilleHHs LEeHTPalbHOI OCl y-y HiA
Jiero mo3aoBxHiX cui (muB. 6.1.3.(3)).

Q)  SHxmo M gy <M TO Mae

cy,Rd,com ?

in which e, is the shift of the y - y centroidal
axes due to axial forces, see 6.1.3 (3).

(3) If M rosen <M the following

cy,Rd,com
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3aJI0BOJIBHATUCS HACTYIIHA YMOBA!

M yEd T AM y.Ed

N

criterion should also be satisfied:

Bd <1 (6.19)

M

cy,Rd ten

ne My rd ten BU3HAUa€THCS 3a 6.1.8.

6.1.10 Cymicna oia nepepizysanvnoi cunu,
n03006)CHbOI  culu  ma  32UHAILHO20
MOMeHmy

(1)  Sxkmo Vg /V, g (muB. HmKue) He
nepesumrye 0,5,  po3paxyHKOBHH  OIIp
3TUHAIFHOMY MOMEHTY Ta MO3J0BXHBOMY
3yCWJUTIO HE TIOTPIOHO 3MEHIyBaTH, II00
BpaxyBaTH Iepepi3yBajbHEe 3yCHUIA. SIKIO
Veg IV, pe Oinbme 3a 0,5, To cymicHa nis
HO3/10BXKHBOTO 3ycwimist Ng,, 3rHHaJIBHOTO
MOMeHTy M, Ta mepepizyBaJbHOIO 3yCHILIS

Vg, Mae BiNOBiaTH yMOBI:

ae:  Ng, pO3paxyHKOBE 3YCWIIIS s

PIBHOMIPHO pO3TATHYTOTO YU CTUCHYTOTO
MOTIEPEYHOro Tepepidy, HaBenaeHe y 6.1.2 um
6.1.3;

M y,Rd -
MOTICPEYHOTO TIepepi3y, HaBeaeHuH y 6.1.4;

pPO3paxyHKOBHI MOMEHT OIOpPY

Vure -  DO3paxyHKOBe  Hepepi3yBalbHe
3yCWIUIS Ui CTiHKH, HaBeaene y 6.1.5. Jlms
eJIEMEHTIB 3 OUIbIlEe HDK OJHICI0 CTIHKOIO

V,.rd € CYMOIO 3yCHJIb CTIHOK;

M rg - PO3PaxXyHKOBHH IJIACTUYHHNA MOMEHT

oropy HOTIEPEYHOT O nepepisy, 110
CKJIQAETBCS JiMie 3 e(EeKTHBHOI IUIOMNII
MOJIMIIB,

M i rs - PO3PaxXyHKOBHH IUIACTHYHUI MOMEHT

oTropy MOTICPEYHOTO nepepisy, 110
CKJIQJIA€ThCS 3 €(PEKTHBHOI IUIOMII MOJIMIB Ta
MOBHO1 €(DEKTUBHOT TUIONII CTIHKH, HE3AJIECKHO
BIJl KJIacy mepepizy.

6.1.11 Cymicna 0dia 32unanvnozo momeHmy
ma micyeeozo HAGAHMANCEHHA YU DPeaKuyii
onopu

(1)  Tomepeunuit mnepepi3, Ha SKUH i€
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Nc,Rd

in which My rd,ten is as defined in 6.1.8.

6.1.10 Combined shear force, axial force and
bending moment

(1)  Provided that Vg, /V, ., (see below)

does not exceed 0,5, the design resistance to
bending moment and axial force need not be
reduced to allow for the shear force. If
Veg IV, pe 18 more than 0,5 the combined

effects of an axial force N, a bending
moment M_, and a shear force V., should
satisfy:

2
M
_fRd (Z\/Ed_;l] <1 (6.20)
Mpl,Rd Vw,Rd
where: N., is the design resistance of the

cross-section for tension or compression given
in6.1.2 or 6.1.3;

M, qs IS the design moment resistance of the
cross-section given in 6.1.4;

V.re I8 the design shear resistance of the

web given in 6.1.5. For members with more
than one web V, ., is the sum of the

resistances of the webs;
M ¢ is the design plastic moment resistance

of the cross-section consisting of the effective
area of the flanges only;

M, rq IS the design plastic moment resistance

of the cross-section consisting of the effective
area of the flanges and the fully effective web
irrespective of its section class.

6.1.11 Combined bending moment and local
load or support reaction

(1)  Cross-sections subject to the combined



3ruHaNbHUM MOMeHT M, Ta monepedna cuia,

BUKJIMKaHa MiCL[eBI/IM HaBaHTaXXCHHAM YU
ONOPHOIO peakuielo F., ,Mae 3a10BOIBHATH

JACTY-H b EN 1999-1-4: 201X

action of a bending moment M and a

transverse force due to a local load or support
Feq reaction F_, should satisfy the following:

YMOBY.
Msl (6.21a)
Mc,Rd
Fe g (6.21b)
RW,Rd
M 2 = 2
094 B | 4| B <] (6.22)
Mc,Rd Rw,Rd
ne: M gpy - MOMEHT ONOpY IONEPEYHOIO where: M_ ., is the moment resistance of the

nepepizy, HaBeneHui y 6.1.4.1;

R, rq - BUINOBiIHE 3HAUECHHS CYMHU MICLEBHX

MOTIEPEYHUX 3YCHIIb OKPEMHX CTIHOK 3 6.1.7.

(2)  3runanbhHuit MoMeHT M, y BHpasi

(6.22) moxe OytH OOYHCICHHMH Ha Kparo
OMOpH.

6.2  Omip BTpaTi criiikocTi
6.2.1 3azanvni nonoscennsn

(1) HeoOxigHo OpaTH [0 yBard BILIUB
MICIIEBOT Ta 3arajbHOi BTPATH CTIHKOCTI.
MoxHa KOPHUCTYBATHCS METO/IUKO¥O,
HaBEJICHOI0 Y 5.5

(2)  Cnix BUXOQUTH 3 TOTO, IO BHYTPIIIHE
MO3JIOBXKHE 3yCUIIS y IPOQUILOBAHUX JIUCTAX
MPUKJIIA/ICHE JI0 LIEHTPY Baru nepepisy opyrro.

(3) Crnig BBaXKaTH, WO 3yCHIUIS OIMOpPY
npoiTbOBaHUX  JIUCTIB M103/I0B)KHBOMY
CTHCKY TPOXOIUTh Yepe3 LEHTp Baru
e(eKTHUBHOTO MOIMEPEeYHOro mnepepizy. Skiio

BIH HE CHOiBIagae 3 IEHTPOM  Baru
MEPEronepeyHOro nepepizy opyrTO,
HEOOXIJIHO  BpPaxOBYBaTH MOMEHTH, IO

BIJIMOBIIalOTh 3MIMIEHHIO IEHTPAIbHOI OCi
(uB. pucyHOK 6.9), VTS 40ro

BUKOPHCTOBYEThCS METOJIMKA, HaBeJIeHa Yy
6.2.3.

cross-section given in 6.1.4.1;

R, rs IS the appropriate value of the sum of

the local transverse resistances of the
individual webs from 6.1.7.

(2 In expression (6.22) the bending
moment M., may be calculated at the edge of

the support.
6.2  Buckling resistance
6.2.1 General

(1)  The effects of local and distortional
buckling should be taken into account.
Methods as specified in 5.5 may be used.

(2)  The internal axial force in a sheeting
should be taken as acting at the centroid of its
gross cross-section.

3 The resistance of sheeting to axial
compression should be assumed to act at the
centroid of its effective cross-section. If this
does not coincide with the centroid of its gross
cross-section, moments corresponding to the
shift of the centroidal axes (see Figure 6.9)
should be taken into account, using the
method given in 6.2.3.
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(a) MMonepeunnii mepepis OpyTTO,

(a) Gross cross-section,

(b) EdpexTuBHMiI monepeunmii nepepis

(b) Effective cross-section

PucyHok 6.9 — ImrocTpanis 3MIlIEHHS LEHTPaJbHOI OCl €(QEKTUBHOIO IONEPEYHOIO
nepepizy
Figure 6.9 — Illustration of shift of centroidal axis of effective cross-section

6.2.2 Ilo3006xcHiii cmuck

6.2.2.1 Pospaxynkoguii onip
CMIUKOCMI NpU 32UHI

empami

(1)  PospaxyHkoBwmii omip BTpaTi CTIHKOCTI
Opyd  MO3IOBXKHBOMY CTHCKY Npry Mae
OOYKCITIOBATUCS TAK:

6.2.2 Axial compression
6.2.2.1 Design flexural buckling resistance

@ The design buckling resistance for
axial compression Nprg should be obtained
from:

Nb,Rd = 1 Ax fo/7|v|1 (6.23)

ne: Ay - epekTuBHa IUIOHIA IONEPEYHOIO

nepepizy,lio  B3sATa 3 po3ALly 5, 3a
MNPUIYIIEHHS, 110 PpIBHOMIPHE CTHCKaJlbHE
HAIPYXCHHS O, ¢y AopiBHIOE T /y,.;

X - BIANOBiIHE 3HAYEHHS MOHWKYBAJIBHOTO
KoedimieHTa Uit OTIOpY BTpaTi CTIMKOCTI.

(2)  noHmxyBanbHHMH KoedilieHT y Ui
OTIOPY BTPATi CTIMKOCTI Mae BUSHAYATHUCS TaK:

_ 1
po(g-3)

X

npu 1somy/with:

Ie. a - KoedilieHT HeAOCKOHAIOCTI popMmH,
Ao - TPaHUIlS TOPU3OHTAIBHOT IUISTHKH,

A - YMOBHA THYYKICTh JJIsl BiAMOBIIHO1
(dhopMH BTpaTH CTIHKOCTI.

(3)  Koedimienr HemockoHamocti (Ghopmu
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ane/but y <1,0

¢:o,5(1+a(i—io)+iz)

where: A, is the effective area of the cross-

section, obtained from Section 5 by assuming
a uniform compressive stress o, ., equal to

fol Vs

x is the appropriate value of the reduction
factor for buckling resistance.

2 The reduction factor y for buckling
resistance should be determined from:

(6.244)

(6.24b)

where: « is an imperfection factor;

X isthe limit of the horizontal plateau;

A is the slenderness parameter for the
relevant buckling mode.

(3)  The imperfection factor for sheeting is



st poditboBaHuX nmCTiB - « =0,13 Ta
Meska TOPH30HTaIbHOT AIsSHKY - Ao = 0,2.
(4) VYmoBHa THyYKiCTH AN BTpaTu

CTIAKOCTI TpW 3TMHI Ma€ BU3HAYATUCS
HACTYITHUM YMHOM:

i

ne: | - BUIbHA JOBXWMHA TPU  BTpaTi
criiikocti BigHOCHO oci y-y ( Iy );

i - paaiyc iHepIlii MomepeyHoro nepepizy
OpyTTO BIAHOCHO BIMOBIIHUX OCE (|y )

6.2.3 32un ma no3006xcuin cmuck

(1) VYeci  eneMeHTH, MmO  MiAJAIOTHCS
CYMICHIH Jii 3rMHY Ta MO3/0BXXHBOTO CTHUCKY,
MaroTh 33JI0BOJIBHSATH YMOBY:

NEd

My'Ed +AM v Ed

JACTY-H b EN 1999-1-4: 201X

a=0,13 and the limit of the horizontal
plateau is 10 =0,2.
4 The slenderness parameter for flexural

buckling should be determined from the
following:

-0 (6.25)

where: | is the buckling length for
flexural buckling about the y — y axes ( Iy );

i is the radius of gyration about the
corresponding axes (i, ), based on the

properties of the gross cross-section.
6.2.3 Bending and axial compression

(1) All members subject to combined
bending and axial compression should satisfy
the criterion:

<1 (6.26)

Xy fo0 At 1 Ywa

ne: Ay - epexkTuBHa mIoma €()EKTUBHOIO

MOMEPEYHOr0  Mepepisy, BH3HAYEHa IS
BUIIAJIKY, KOJIH Ji€ TUTbKH OChOBE CTHCHEHHS,
nuB pucyHok 6.10 (a);

W

eff ,y,com
nepepizy Il MaKCUMAaJIbHOTO CTHUCKAK4YoTO
Hanpy>KeHHs, BUKJIMKAHOTO  [IEI0  JIUIIE
MOMEHTY  BIAHOCHO  oci  y-y,  (ams.
pucynok 6.10 (b)

- e(deKkTUBHUII MOMEHT OmOpy

AMyEd - JOJATKOBHM MOMEHT, III0 BUHUKAE

Yyepe3 MOXJIMBHE 3MIIEHHS LEHTPaIbHOI OCi
y—vV, (muB. 6.1.9.(2));

Xy - MOHWXYBaJIbHUN KoediuieHT 3 6.2.2

JUISL BTpaTH CTIMKOCTI BITHOCHO OCi Y — Y ;

o, - BUpa3 B3aeMoii, 1uB. (2).

fOWeff,y,com /YMl -

where: A, is the effective area of an

effective cross-section that is subject only to
axial compression; see Figure 6.10(a);

W

eff ,y,com
for the maximum compressive stress in an
effective crosssection that is subject only to
moment about the y - y axis, see Figure 6.10

(b);

AM ¢, is the additional moment due to

is the effective section modulus

possible shift of the centroidal axis in the vy
direction, see 6.1.9(2);

Xy is the reduction factor from 6.2.2 for
buckling about the y—y axis;

® is an interaction expression, see (2).

X
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(a) Mo3xoB:xKHii CTHCK

(a) Axial compression

(b) MomenT BimHOCHO oCi Y — Y

(b) moment about y — Yy axis.

Pucynok 6.10 — Mogeni a1 OOYMCICHHS XapakTEPUCTUK e()EKTUBHOTO
nepepizy
Figure 6.10 — Models for calculation of effective section properties
(2) Jnst  mpoditbOBaHMX — JIUCTIB, IO (2) For sheeting subjected to combined
HiAJAI0ThCS  CYMICHIH il MO30BXXHBOTO axial force and unequal end moments and/or

CTHCKY Ta HEOJHAKOBUX KIHI[EBUX MOMEHTIB
Ta/4i TIOMEPEYHUX HABAHTAXKEHb, HEOOXITHO
MEePEBIPUTU PI3HI Tepepi3H B3JOBXK YChOTO
nporoHy. JliCHWI B3THHAJIBHWA MOMEHT Y
PO3IIISHYTUX Tepepi3ax BUKOPUCTOBYETHCA Y
BHpa3i B3a€MO/I1i, P IIBOMY

w. =

transverse loads, different sections along the
span should be checked. The actual bending
moment in the studied section is used in the
interaction expression and

1

X

Je: X, - BIICTaHb MDK IIepepi3oM, MIO
PO3TISIIAETBCS, Ta IIAPHIPHOIO OTOPOI0 UM
TOYKOIO MEPETUHY KPUBO1 MPYKHOTO MPOTHHY
npH JTil 0310BXHBOT CHJIH, (TUB. pUCyHOK 5.9

3 EN1999-1-1)

l. =KL - BUIbHA JIOBXKHMHA IpU BTpaTi
crivikocTi (auB. Tabmwuiro 5.7 3 EN1999-1-1).

Hpumitka. s
o, =1

CTPOIICHHS MOXKHA TNPHAHATH

6.3  IlpoexTyBaHHs 3
po00TH O00IIMBKHU

yYPaxXyBaHHAM

6.3.1 3aczanvni nonoscennsn

(1) Bsaemomis MK KOHCTPYKIIHHUMH
eJIeMEeHTaMi Ta NpoQUIbOBAHUMHU JIMCTAMH,
NPU3HAYEHUMHU JUISl CYMICHOT TOOOTH SIK
YaCTUHU  KOMOIHOBAHOi ~ KOHCTPYKTHBHOI
CUCTEMH, MOKHA BPAaXOBYBaTH SIK OIHCAHO Y
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Xy +(1—Xy)sin(nxS /1)

(6.27)

where: X, is the distance from the studied

section to a hinged support or a point of
contra-flexure of the deflection curve for
elastic buckling of an axial force only, see
Figure 5.9 of EN1999-1-1.

l. =KL is the buckling
Table 5.7 of EN1999-1-1.

length, see

NOTE: For simplification @, =1 may be used.

6.3  Stressed skin design

6.3.1 General

(1)  The interaction between structural
members and sheeting panels that are designed
to act together as parts of a combined
structural system, may be allowed for as
described in this chapter 6.3



6.3

(2)  Hiagpparma Moxe ckiagatucs 3
npopuUIbOBAaHUX ATIOMIHIEBUX JIMCTIB, SKI
BUKOPUCTOBYIOTBCS K MIOKPUTTA YA 30BHIIITHS
OOIIMBKA CTiH.

Hpumitka.: [HpOpMamito mmOTO0 NEPEBIPKH TaKUX
miadpparm MokHa otpumatu 3. [Tyonixayii ECCS MNe88
(1995): Esponeiicoki pexomeHoayii wooo

BUKOPUCMAHHSL MEMAesux npoQpitbo8aHux 1ucmis, sKi
npayoioms AK diaghpazma.

6.3.2 Pooboma oiaghpazmu

(1) Tpu mnpoekTyBaHHI 3 ypaxyBaHHIM
po6OTH OOIIMBKH, SIK MPABWIIO, CJIiJl BBAXKATH,
mo aiagparmu 3 mpodUIBOBAHMUX JIUCTIB, IO
MPAMIOIOTh K TOKPHUTTS, NEPEeKPUTTS YU
30BHIIIHS ~ OOIIMBKA CTiH, 3a0€3MeUyIOTh
3arajbHy KOPCTKICTh 1 MILHICTE
KOHCTPYKI[IHHOT paMu 3aBASKH X BJIACHIH
MIITHOCTI Ta JKOPCTKOCTI Ha 3CYB.

(2) TlokpuTrs Ta TEPEKPUTTS MOXKHA
BBAKATH OalIKaMU-CTIHKaMH, 10 BUXOMISThH 3a
Mexi OyniBiai Ta CHOpPUIMAIOTh TMOIMEpeuHe
HABAaHTAXXEHHI B ONIHIA IUIOLIMHI Ta
MepearoTh X Ha KIHIEB1 OTIOPH YU MPOMDKHI
XKOPCTKI pamu. [laHenp OOmMUBKKH MOXe
po3risimaThcs SK CTiHKa, IO CIpUiMae
MOTICpEYHE HABAHTAXCHHS 3CYyBY B OJHIH
IUIOMIMHI, 3 KpalHIMH €JeMEHTaMH, IO
MPAMIOIOTh K TOSICH, SKI CIPUHAMAIOTh
3YCWIIIS TIO3JI0BXKHBOTO PO3TATY YH CTHUCKY,
(muB. pucyHok 6.11 Ta 6.12).

(3)  Tak camo, MPSIMOKYTHI CTIHOBI mMaHei
MOXKHA pO3IJIIATH  AK CUCTeMy B si3ei
KOPCTKOCT], IO Tpamlroe sK Jiadparma, ska
crpuiiMae CHJIM 3CYBY B X IUIOLIHHI.

JACTY-H b EN 1999-1-4: 201X

(2 Diaphragms may be formed from
profiled sheeting of aluminium used as roof or
wall cladding.

NOTE: Information on the werification of such
diaphragms can be obtained from: ECCS Publication
No. 88 (1995): European recommendations for the
application of metal sheeting acting as a diaphragm.

6.3.2 Diaphragm action

1) In stressed skin design, advantage may
be taken of the contribution that diaphragms of
sheeting used as roofing, flooring or wall
cladding make to the overall stiffness and
strength of the structural frame, by means of
their stiffness and strength in shear.

2 Roofs and floors may be treated as
deep plate girders extending throughout the
length of a building, resisting transverse in-
plane loads and transmitting them to end
gables, or to intermediate stiffened frames.
The panel of sheeting may be treated as a web
that resists in-plane transverse loads in shear,
with the edge members acting as flanges that
resist axial tension and compression forces,
see Figures 6.11 and 6.12.

(3) Similarly, rectangular wall panels may
be treated as bracing systems that act as shear
diaphragms to resist in-plane forces.

P —

1
7

(@)

Pucynok 6.11 — PoOota 3 ypaxyBaHHSIM OOIIMBKY /7151 OyIiBJII 3 IIJIOCKOIO MOKPIBJIEIO
(a) O6muBka; (b) [Mone noTHYHUX HampyKeHb y oomuBIl; (C) Cuin B mosicax B

KpaiiHiX eJ1eMeHTax

Figure 6.11 — Stressed skin action in a flat-roof building
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(@) Sheeting; (b) Shear field in sheeting; (c) Flange forces in edge members

6.3.3 Heooxioui ymosu

(1)  Meroau npoeKTyBaHHS 3 ypaxyBaHHIM
po0OTH OOIIMBKH, SIKI BPaXOBYIOTh OOLIMBKY
SIK HEMOJUIbHY YaCTUHY KOHCTPYKLii, MOXYTb
OyTH BUKOpPHCTaHI TUTHKU 32 HACTYITHUX YMOB:

- OKpiM BHKOHAHHS OCHOBHOI (YHKII,
obmmBKa O6epe ydacts y hopMyBaHHi miadarm,
0 TIPOTHUCTOATH MEPEMIIICHHSM KOHCTPYKIIIT
y IUTONTMHI OOIIIUBKY;

- nmiadpparMu  MarloTh TO3J0BXKHI KpaioBi
€JIEMEHTH, TpHU3HAYEeH1 JJs T[epeaBaHHs
OIYHMX CHJI, III0 BUHUKAIOTh Yac aiadyparMoBoi
po6oTH;

- 3yCWUIS, IO BHHUKAIOTH y Jiadparmi y
IUIOIIMHI ~ TOKPUTTA  YH  TEPEKPUTTA
nepefaThesl Ha (YHIAMEHTH uepe3 B s3eBi
pamu, iH1Ii AiadparmMu 3 po6040I0 OOIIMBKOIO
Y4 32  JIONOMOrOI0  IHIIUX  3aco0iB
3a0e3MeYeHHsI MONepPeyHoi CTIKOCTI,

- BIONOBIIHI  KOHCTPYKINHI 3 €IHAHHS
BUKOPHUCTOBYIOTHCS JUTST nepeaavi
niaparMoBUX 3yCHJIb HA OCHOBHY pamy 1 JUIst
3’ ¢ qHAHHA KpalloBUX €JIEMEHTIB, (e}
MPALOIOTH SK MOSICH;

- 10 OOmMBKMA CiIiJ BIJHOCUTHCSA SK O
KOHCTPYKLIHHOTO KOMIIOHEHTY, SIKHH He
MOHA BUJATUTH 0€3 TPYHTOBHOTO PO3IJISIY;

- B po0Oodili JOKyMEHTAIlii, BKIIOYAIOYH
pO3paxyHKH  Ta  KpeclieHHS,  MOTPIOHO
NPUBEPHYTH yBary 10 ¢akTy, 1o OyaiBIIO
3alPOCKTOBAHO 3  ypaxyBaHHSIM  poOOTH
OOIIIUBKY;

- PEKOMEHTYEThCS BCTAHOBHUTH
MOTIePEIKYBAJIbHI 3HAKH TIPO T€, IO CTIHH
BUKOPUCTAHO SIK KOHCTPYKTHBHI KOMIIOHEHTH
1 BOHM HE MOXYTh Oyrm mnpubpani 0e3
NPUUHATTS ~ 3aMOODKHUX 3aX0/iB TUIS
3a0e3neueHHs CTIHKOCTI.

(2)  TIpoekryBaHHS 3 ypaxyBaHHIM
poOouoi OOMIMBKM B OCHOBHOMY Mae€
BUKOPUCTOBYBATUCS ISl  MaJOIMOBEPXOBUX
OyniBenp abo i TepekpuTh Ta (acamis
BUCOTHHUX OY/11BEIIb.

(3) [iadparmu 3 poOOY0IO OOIIUBKOIO
HepeBAKHO BUKOPHCTOBYIOTBCS, o6
cpuiimMatd  BITPOBi, CHIroBi Ta  iHIII
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6.3.3 Necessary conditions

@ Methods of stressed skin design that
utilize sheeting as an integral part of a
structure, may be used only under the
following conditions:

- the use made of the sheeting, in addition to
its primary purpose, is limited to the formation
of shear diaphragms to resist structural
displacement in the plane of that sheeting;

- the diaphragms have longitudinal edge
members to carry flange forces arising from
diaphragm action;

- the diaphragm forces in the plane of a roof or
floor are transmitted to the foundations by
means of braced frames, further stressed-skin
diaphragms, or other methods of sway
resistance;

- suitable structural joints are used to transmit
diaphragm forces to the main framework and
to join the edge members acting as flanges;

- the sheeting is treated as a structural
component that cannot be removed without
proper consideration;

- the execution specification, including the
calculations and drawings, draws attention to
the fact that the building is designed to utilize
stressed skin action;

- it is recommended to install warning signs to
inform that the walls are utilized as structural
skin components and any removal needs
precaution to maintain stability.

(2) Stressed skin design should be used
predominantly in low-rise buildings, or in the
floors and facades of high-rise buildings.

(3)  Stressed skin diaphragms should be
used predominantly to resist wind loads, snow
loads and other loads that are applied through



HABAaHTAXXCHHS, Ki JIIOTh 0E3pOCEepeHbO Ha
OOIIMBKY. Takox, BOHU MOKYTb
BUKOPUCTOBYBATHUCS TUIst pobotu 3
HEBEJIMKMMHU TUMYaCOBHMHU HAaBaHTA)KECHHSIMHU,
TAaKUMHU SIK TOIITOBXU BiJ| JIESTKUX MOCTOBHX
KpaHiB 4M KpaH-OaJIoOK, aje He MOXYTh
BUKOPHCTOBYBAaTHCS, 100  TPOTHCTOSATH
[IOCTIMHMM  30BHINIHIM  HABaHTAXXECHHSIM,
TaKUM SIK TEXHOJIOT1YH] HaBaHTaKEHHS.

Iry
¥y
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the sheeting itself. They may also be used to
resist small transient loads, such as surge from
light overhead cranes or hoists on runway
beams, but may not be used to resist
permanent external loads, such as those from
plant.

Pucynok 6.12 - PoGota oOmmBKH y OYyAiBIII 31 CKATHOO MOKPIBJIEIO.
(a) TokpuTrs; (b) biuni cunu B kpaiiHix enementax; (C) [Tose 3cyBy B MOKPHTTI;
(d) Topuesi B’s131, HEOOXimHI IS TTepeaadi 3yCHUTb Bill JUCTIB MOKPIBIi
Figure 6.12 - Stressed skin action in a pitched roof building
(a) Sheeting; (b) Flange forces in edge members; (c) Shear field in sheeting; (d)
Gable tie required to resist forces in roof sheeting

6.3.4 diagppacmu 3 npogpinvosanozo
anOMIHIE8020 TUCma
(1) VY  ngiapparmi 3 mpodiTbOBaHOTO

AIOMIHIEBOTO JIcTa, (OMB. pPUCYHOK 6.13)
o0OuiBa Kpai JTUCTIB MarOTh OyTH HpUEIHAHI
O ONOPHUX EJEMEHTIB CaMOHapi3aJbHUMHU
abo CaMOCBEpNTYBATbHUMHU TBUHTAMH,
3BapIOBAHHSM, O6oaTamMu 9 IHITUMHA
KPINWIBHUMH ~ JIeTaJIIMU, 10 HE OyayTh
BTpauaTu npare3iaTHICTh g yac
eKCIUTyaTallii, BUpUBATUCA YU 3pi3aTHCS [0
MOSIBH  TMOMIKO/DKEHb Yy MPOQLIbOBAHUX
aucTax. Yci Il KpIMWIbHI JeTani MaroTh
¢dikcyBaTucs 0O€3MOCEpPEHHO B  OMOPHUX
eIeMeHTaX, MPOXOJAYd  Kpi3b  JIUCTH,
Hampukiana, dyepe3 rodpu MpodiTLOBAHUX
JIMCTIB, SIKIIO HE BXXUTO CHEILaJIbHUX 3aXO0IIB
JUISL TapaHTyBaHHS TOTO, IO 3 €IHAHHS
(GakTU4YHO TepenaroTh 3yCWILIs, MepeadadeHi
MIPOEKTOM.

2 [IIBu MK TPUICTIUMHU  JTUCTAMH

6.3.4 Profiled aluminium sheet diaphragms

1) In a profiled aluminium sheet
diaphragm, see Figure 6.13, both ends of the
sheets should be attached to the supporting
members by means of self-tapping screws,
self-drilling screws, welding, bolts or other
fasteners of a type that will not work loose in
service, pull out, or fail in shear before
causing tearing of the sheeting. All such
fasteners should be fixed directly through the
sheeting into the supporting member, for
example through the troughs of profiled
sheets, unless special measures are taken to
ensure that the joints effectively transmit the
forces assumed in the design.

(2)  The seams between adjacent sheets
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Mal0Th Ooytu 3’€HAHI 3aKJIeNKaMH,
CaMOCBEpITYUMU TBUHTAMH, 3BapIOBAHHIM
9Y IHIIUMH KPINWIBHUMH JETallsIMHU, M0 He
OyayTh BTpadaTd poOOTO3NATHICTH Mia 4Yac
eKCIUTyaTallii, BUPUBATUCS YU 3pi3aTHCS [0
MOSIBU  TOUIKO/DKEHb Y  MpodLIbOBAHUX
aucrax. BiacTaHb MDK TaKUMH KPITHMJIBHUMU
JeTaasiMyu Mae OyTd He Outbiioro, Hix 500 Mm.

(3) Biacrans Big Oyab-sSKHX KPIMHIBHHUX
JIeTanei 10 pedep Ta KPOMOK JIUCTIB Ma€e OyTH
JIOCTAaTHBOIO JUIS 3amoOiraHHs MepeaIacHOMY
PO3PUBAHHIO JIUCTIB.

4) MaJieHbKi, XaOTHYHO pPO3TaIlOBaHi
OTBOpPH, MO CKJIANAIOTh 10 3 % BIAMOBITHOT
TUTOIT], MOXHa BJIAIIITOBYBATH 0e3
CHeUIAIbHUX PO3paxyHKiB, 3a yMOBH MIO
3arajgbHa KUIBKICTh KPIMWIBHHUX JAeTalneil He
Oyzne 3menmyBarucs. OTBOPH, IO CKIAAIOThH
mo 15%  BimmoBigHOI  TUIOHII  MOXYTh
BIIAIIITOBYBATHCS 32 YMOBH OUIBII JETATbHOTO
po3paxyHky. Ilmomii, mo MicTATh OiIbIIY
KUTBKICTh OTBOPIB, MarOTh OyTH pPO30UTI Ha
MEHIII AUISHKH, KOXKHa 3 TOBHOK POOOTOIO
niadparmu

(5) VYci mpodigpoBaHI JHMCTH, 3 SKHX
dbopMyroThecst yacTUHM jiadparm  pobouoi
OOILIMBKH, MAIOTh CIOYAaTKy OyTH po3paxoBaHi
32 OCHOBHHM NpH3HaueHHsM Ha 3ruH. 1100
3aro0IrTé MOTIPIIEHHIO pOOOTH OOIMBKY NpHU
3TUHI BHACHIJIOK TOTO, IO BOHA BHUKOHYE
¢yHuito giapparmMu, HEoOXiTHO TMEPEBIPHUTH,
Yd 3CyBHE 3YyCWUIS, BHKJIMKaHE pPOOOTOIO
niapparmu, He nepesuntye 0,25f,/y,,,.

(6) Omip 3cyBy pobouoi  OOIIMBKH
niapparMu Mae Oa3yBaTHCS Ha MiHIMaJbHIN
MIIHOCTI Ha pO3pUB 3’€JAHAHb JIUCTIB 3
muctamu abo 3’€IHaHb JUCTIB 3 €leMEHTaMH,
napajieabHUMHU 10 ro¢piB npodurto, abo s
niagparm, 3aKpIMICHUX TUIBKHU o
[IO3JOBXHIX €JIEMEHTIB, — Ha MIHIMaJIbHIN
MIHOCTI KIHIIEBUX 3 €QHAHb JIMCTIB 3
eneMeHTaMu. Po3paxoBaHuil omip 3CyBY s
OyIb-SKOTO IHIIIOTO THUITY PYWHYBaHHS Mae
MEPEBHUIIYBATH 1€ MiHIMAIbHE 3HAYCHHS !

- Ul pyWHYBaHHS 3’€HAHb JINCTIB 3
IIPOrOHAMU TiJi CYMICHOIO [II€I0 3CYBY Ta
BiZI’€MHOTO THCKY BITpY, K MiHIMyM Ha 40%);

- Uit OyJb-sIKOTO 1HIIOTO THUITY pyHHYBaHHS,
K MiHIMYyM Ha 25%.
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should be fastened by rivets, self-drilling
screws, welds, or other fasteners of a type that
will not work loose in service, pull out, or fail
in shear before causing tearing of the sheeting.
The spacing of such fasteners should not
exceed 500 mm.

(3)  The distances from all fasteners to the
edges and ends of the sheets should be
adequate to prevent premature tearing of the
sheets.

(4)  Small randomly arranged openings, up
to 3% of the relevant area, may be introduced
without special calculation, provided that the
total number of fasteners is not reduced.
Openings up to 15% of the relevant area may
be introduced if justified by detailed
calculations. Areas that contain larger
openings should be split into smaller areas,
each with full diaphragm action.

(5)  All sheeting that also forms part of a
stressed-skin  diaphragm should first be
designed for its primary purpose in bending.
To ensure that any deterioration of the
sheeting would be apparent in bending before
the resistance to stressed skin action is
affected, it should then be verified that the
shear stress due to diaphragm action does not
exceed 0,25f,/y,,,.

(6) The shear resistance of a stressed-skin
diaphragm should be based on the least tearing
strength of the seam fasteners or the sheet-to-
member fasteners parallel to the corrugations
or, for diaphragms fastened only to
longitudinal edge members, the end sheet-to-
member fasteners. The calculated shear
resistance for any other type of failure should
exceed this minimum value by at least the
following:

- for failure of the sheet-to-purlin fasteners
under combined shear and wind uplift, by at
least 40%;

- for any other type of failure, by at least 25%.
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(a) Baaka; (b) Iporin; (C) 3’ennyBanbHa AeTalb, IO NPaLil0 HA 3Pi3;
(d) 3’ennanns Jmcra s nonepenxenns 3cyBy; () [Iporon (f) neranp 3’3aHaHHs JMcTa 3 MPOronoM (Q)
3’enHaHHA 10 IIBY
(a) Rafter; (b) Purlin; (c) Shear connector; (d) Sheet-to-shear connector fastener; (e) Purlin; (f) Sheet-to-
purlin fastener; (g) Seam fastener

Pucynoxk 6.13 — KoMmnoHoOBKa okpemoi raHeini
Figure 6.13 — Arrangement of an individual panel

6.4 IlepdopoBaHa o0IIMBKA 3 OTBOPAMH
y ¢opmi piBHOCTOPHHIX TPUKYTHHUKIB

(1)  TepdopoBaHe MOKPUTTS MOXKe OyTH
3alpOEKTOBAaHO IUIAXOM PpO3paxyHKiB, 3a
YMOBH, 110 npaBuiia PO3paxyHKy
Henep(OpOBAHOTO  TOKPUTTS ~ 3MiHEHI 3
YBEJCHHIM e(eKTHBHOI TOBIIMHH HAaBEICHOL
HMOKYC.

MNpumitka. 1[I mnpaBuwna  po3paxyHKy — JaroTh
KOHCEpBaTWBHI  pe3ynapTaTH. bimbm  eKOHOMIYHI

pIlICHHS MOXKHA OTPUMATH LUIIXOM HPOSKTYBaHHS 3a
JIOTIOMOT OF0 BHITPOOYBaHb.

2 3a YMOBH 0,2<d/a<0,9
XapaKTePUCTUKHA Tepepisy OpyTTO MOXKYTh
OyTH po3paxoBaHi 3a gonomororo 6.1.2 - 6.1.5,

ajne 3amicTh t CIiJl BUKOPUCTOBYBaTH 1, .

OTPHUMAHE fK:

ne: d - giamMeTp mpOCBEpAJICHUX OTBOPIB,

a - BiJICTaHb MK
MPOCBEPJICHUX OTBOPIB.

LEHTpaMu

6.4  Perforated sheeting with the holes
arranged in the shape of -equilateral
triangles

1) Perforated sheeting may be designed
by calculation, provided that the rules for non-
perforated sheeting are modified by
introducing the effective thicknesses given
below.

NOTE: These calculation rules tend to give
conservative values. More economical solutions might
be obtained from design assisted by testing.

(2) Provided that 0,2<d/a<0,9 gross
section properties may be calculated using

6.1.210 6.1.5, but replacing t by t, ., obtained
from:

=1,18t(1-d /(0,9a)) (6.28)
where: d iIs the diameter of the

perforations;

a is the spacing between the centres of
the perforations.
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(3 3a ymou, mo 0,2<d/a<0,9
XapaKTePUCTUKU e(heKTUBHOTO Mepepizy Moxe
OyTu BUpaxyBaHO 3a 5.5, ane 3amicTh t crix
BUKOPHMCTOBYBaTH t, . oOumCIEeHE 3.

(3)  Provided that 0,2<d/a<0,9
effective section properties may be calculated
using 5.5, but replacing t by t, . obtained

from:

- :t[l—(d la)s,, /sW]B/2 (6.29)

e S, TOXHIIA BHCOTA nepdopoBanoi

YaCTMHU  CTIHKHM, IIEHTpOBaHa BIIHOCHO

BHUCOTH CTIHKH,

S, MIOBHA MOXWJIA BUCOTA CTIHKH.

7 TPAHUYHI CTAHHU 3A
EKCILTYATAIIMHOIO
NPUJIATHICTIO

7.1 3arajbHi M0J0KEeHHS

(1) [paBuma g1 TpaHWYHUX CTaHIB 3a
eKCIUTYaTaI[IfHO TPUIATHICTIO, HABEACHI Y
EN 199-1-1, cmig 3acTOCOBYBaTH TaKOX J0
X0JI0AHO(OPMOBAHUX JIUCTIB.

(2) T'eomerpuuni XapaKTHUPUCTUKU
e(peKTHBHOTO TMOINEPEYHOrO Mepepisy  Is
IPaHUYHOTO CTaHy 3a EKCIUIyaTalliiHO0
NPHUIATHICTIO, OoTpuMaHi 3 nyHkty (3), ciix
BHUKOPHUCTOBYBAaTH [IJIsi BCIX PO3PAXyHKIB TIO
IPaHMYHUX CTaHaX 3a EKCIUIyaTal[iifHOo

NPUAATHICTIO  JUISL  XOJOJHO(OPMOBAHHUX
JIUCTIB.

(3) Mowment  iHepuii  Moxe  Oytu
00YHCIIEHO HUIIXOM IHTEpITOJIALIT
MOTICPEYHOTO nepepizy OopyTTO Ta
e(EeKTUBHOTO  MOMEpPEeYyHoro  mepepizy 3

BUKOPHUCTAHHIM BUpa3y.

is the slant height of the

perforated portion of the web, centric in the
web height;

where: s,

S is the total slant height of the web.

w

7 SERVICEABILITY LIMIT
STATES

7.1 General

Q) The rules for serviceability limit states
given in EN 1999-1-1 should also be applied
to cold-formed sheeting.

(2)  The properties of the effective cross-
section for serviceability limit states obtained
from (3) should be used in all serviceability
limit state calculations for cold-formed
sheeting.

(3)  The second moment of area may be
calculated by interpolation of gross cross-
section and effective cross-section using the
expression:

Ieff,ser: Igr_o-gr(lgr_leff)/ fo (71)

me: |, MOMEHT IHepLii ONEPEYHOTO Mepepizy
OpyTTO;

l.y, - MomeHT iHepuli e(EeKTUBHOIO

MOTIEPEYHOr0 Nepepizy NpU TPAHUYHOMY CTaH1
3a HECy4Ol 3aTHICTIO 3 IONpaBKaMH Ha
MICIIEBY BTpaTy CTIHKOCTI,

O,  MaKCHMAJlbHE CTHCKAKYE HANPYKEHHS
BiJl 3TMHY IPU TPAHUYHOMY CTaH1 3a BTPATOIO
mpare3/1aTHOCTI, 11(0) 0a3yeThcs Ha
nornepevyHoMy mepepizy opyrro (y dopmymi
JIOJIJIaTHE 3HAYCHHS).

66

where: | is the second moment of area of

gr
gross section;

Il is the second moment of area of the

effective cross-section in the ultimate limit
state, with allowance for local buckling;

o, Is the maximum compressive bending

stress in the serviceability limit state, based on
the gross cross-section (positive in the
formula).



(4) MoxHa JONYCTUTH, IO MOMEHT

iHepuii nepetuHy |l ., 3MIHIOETbCA B

nponboTi.  SIK  a’mbTepHATHBY  MOXHA
BUKOPUCTOBYBATH NOCTIiHY ~ BEJTUYUHY
MOMEHTa  IHepii, 110 OTpuMaHa 3

BpaxyBaHHSIM MaKCHMAaJIbHOTO MOMEHTY B
MPOJILOTI.

7.2  TlaacruuHi nepopmaii

(1) BBunaaky po3paxyHKy 3 BpaxyBaHHSIM
PO3BUTKY MJIACTUIHUX nedopmartii,
KOMOIiHallisl OMOPHOTO MOMEHTY Ta OIOPHOI
peakuii Ha TPOMDKHIM omopi He Mae
nepesumyBaty 0,9  Bim  00’emHaHOTO
PO3PaxXyHKOBOI'O OIOpPY, BU3HAYEHOTO 4epes
Ywser T8 L o 3TIIHO 3 7.1(3).

(2) OO’emnanmit  po3paxyHKOBHH  OIIp
Moxke Oyt  BusHadeHwii 1o  6.1.11
BUKOPHCTOBYIOUH TPU IIOMY €(PEKTUBHUIA
NOMEPeYHUil Tepepi3 AJIsi TPAHUYHOTO CTaHy
3a BTpATOIO Mpaue3aaTHOCTI (3a MPUIATHICTIO
10 eKCILTyaTanii ??) ta yy

7.3  Ilporunm

(1) TIlpormau MOXHa po3paxyBaTH, 3a
YMOBH MPYXKHOT pOOOTH KOHCTPYKIIIi.

(2)  Ilpu po3paxyHKy MpPOTHHIB, 3yCHIIb Ta
MOMEHTIB ~ Ma€  BpaxOBYBaTHCh  BIUIHB
NiIJATIUBOCTI  3’€qHaHb  (HampuKiIag —y
BUIAJKy HEpPO3pI3HUX OajJOyHUX CHUCTEM 31
3’€THAHHSIMH BHAITYCK).

Mpumitka.: y Bumagky 3BUYAHHUX KPIMMIBHUX
JieTaJiel, miIaTIMBICTh MOYKHA iITHOPYBATH.

3 3rizno EN 1990 - Jlomatox Al.4,
MeX1 IPOTHHIB MalOTh OyTH BKa3aHi OKpEMO
JUIE  KOKHOTO TIPOEKTY Ta Y3TO/KEHI 3
KJIIEHTOM.

Hpumitka. Mexi Moxyrp Oyrn OOyMOBIEHI Yy
HAI[IOHAJIEHOMY JOJATKYy.

8 3’€JHAHHA 3 MEXAHIYHUMMU
KPIIIMJIBHUMMU JETAJIAMHA

8.1 3arajbHi HOJ0KeHHHA

(1) 3’ennanHs 3 MeXaHIYHUMHU
KPIOWIBHUMM ~ JIETASIMM ~ MaroThb  OyTH
KOMIIAKTHUMHU. Po3TamryBaHHS —KpIMHIBHUX
neTaneil Mae OyTH TakuM, MO0 3a0e3nmednuTH
JOCTaTHbO  Micug g 30WpaHHA  Ta

JICTY-H B EN 1999-1-4: 201X
(4)  The effective second moment of area
I may be taken as variable along the

span. Alternatively a uniform value may be
used, based on the maximum span moment
due to serviceability loading.

eff ,ser

7.2 Plastic deformation

(1) In case of plastic global analysis, the
combination of support moment and support
reaction at an internal support should not
exceed 0,9 times the combined design
resistance determined using y,, ., and |

according to 7.1(3).

eff ,ser

(2)  The combined design resistance may
be determined from expression (6.22) in
6.1.11, but using the effective cross-section for
serviceability limit states and y,, ., .

7.3 Deflections

(1)  The deflections may be -calculated
assuming elastic behaviour.

(2)  The influence of slip in the joints (for
example in the case of continuous sheeting
with overlaps) should be considered in the
calculation of deflections, forces and
moments.

NOTE: For commonly used fasteners according to 8.2
and 8.3 the slip may be ignored.

3 With reference to EN 1990 — Annex
Al.4 limits for deflections should be specified
for each project and agreed with the client.

NOTE: The National Annex may specify the limits.

8 JOINTS WITH MECHANICAL
FASTENERS

8.1 General

(1)  Joints with mechanical fasteners
should be compact in shape. The positions of
the fasteners should be arranged to provide
sufficient room for satisfactory assembly and
maintenance.
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oOCTyroByBaHHS i1 Yac eKCILTyaTaIlii.

(2)  Iepepizyroui cuam B  OKpEeMHUX
MEXaHIYHUX  KPIMWIBHUX  JeTalsIX Yy
3’€JHaHHSIX MOXYTh BBa)XaTUCS PIBHUMH 3a
YMOBH:

-  KpIMWIbHI JeTalli MalTh JOCTATHIO
ILUIACTUYHICTD

- 3pi3 KpIMWJIBHOI JIeTajdi HEe € KPUTHYHUM
BUJIOM TIOIIKO/PKEHHS.

(3) TIlpm POEKTYBaHHI [UTTXOM
pPO3paxyHKiB, OMIp MEXaHIYHUX KPIMUIBHUX
JIeTaJei, Ha SK1 1I0Th B OCHOBHOMY CTaTHYHI
HABAaHTAXCHHS, Ma€ BHW3HAJaTucs 3 8.2 mis
TIyXHUX 3aKJIENOK Ta 8.3 uis caMOHapi3HUX Ta
CaMOCBEpJITYNX TBUHTIB.

4) 3HaueHHS CUMBOJIIB, 11(V)
BUKOPUCTOBYIOThCSI B BUIIICHA3BAHUX IMYHKTaX

MoskHa 3HaiTH B EN 1999-1-1 3 nonatkamu y
1.4 EN 1999-1-4.

5) YacTkoBUMA koedirieHT TS
00YMCIIeHHSA PO3paxyHKOBOTO oTopy
MEXaHIYHUX  KPIMWIBHHX  JeTajeid  Mae

HPUAMATHCS SIK ¥, , 3rigHO 2(3).

(2) The shear forces on individual
mechanical fasteners in a joints may be
assumed to be equal, provided that:

- the fasteners have sufficient ductility;

- shear of the fastener is not the critical failure
mode.

(3) For design by calculation, the
resistance of mechanical fasteners subject to
predominantly  static loads should be
determined from 8.2 for blind rivets and 8.3
for self-tapping screws and self-drilling
SCrews.

4 The meanings of the symbols, used in
the above named clauses are found in
EN 1999-1-1 with additions in 1.4 of
EN 1999-1-4.

5) The partial factor for calculating the
design resistances of mechanical fasteners
should be taken as y,,, according to 2(3).

—'—'ﬁ}'—'——;—
1

30 mm
PY= 44

> 20 mm
2d

6, »]

~ 20mm
2d

' 10 num
1.5d

a) Hanpsimok nepeaa4i HABaHTAXKEHHs

(a) Direction of load transfer

Pucynok 8.1 — Bincranp 10 Kparoo el1eMeHTyY, BIACTaHb 10 KPOMKHU BiJ KpIMMIIBHOI AeTani Ta
BiJICTAaHb MK KPIMHJIbHUMHU JICTAIIIMH
Figure 8.1- End distance, edge distance and spacing for fasteners

(6)  Omip BupuBy, HaBeacHui y 8.2.3.1 mis
IIIYyXUX 3aKJIENOK Ta CaMOHapi3albHUX 1
CaMOCBEPJTYBAIPHUX TBUHTIB, 3aJCKUTh BiJ
po3TallyBaHHs KpINWIBHHUX JeTajeil Ta Mae
MOHMKYBATHCS, SIKIIO KPINWIbHI JAeTanl He
po3ramioBaHi 1Mo  HeHTpy rodpiB y
npopuTbOBaHUX  JHCTaX.  SKmo  Touka
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(6)  The pull-through resistances given in
8.2.3.1 for blind rivets or in 8.3.3.1 for self-
tapping screws and self-drilling screws are
depending on the location of the fasteners and
should be reduced if the fasteners are not
located centrally in the troughs of the sheeting.



KpIIUICHHS 3MillleHa Ha OJHY 4YeTBEpTY
mmpuHu  rodpy Big #Horo weHTpy, TO
PO3paxXyHKOBHIA OMip Ma€e OyTH MOHMKEHUIN HA
0,9Fp’Rd ,  SKIIO KPIMUIBHI AeTani € B 000X

yBepTsIX rodpy, omip nOpuiiMaeTecs 3
koediuienrom 0,7F ., Ha OAHY KpINWIbHY

netanb (quB. Tabmuio 8.3)

@) Jlnst kxpinuiapHOT AeTalti, o 0JHOYACHO
HAaBAaHTAXXCHA 3PI30M Ta PO3TIAroM, 3a yMOBHU
mo Fp,Rd ' Fora s Fyra T2 Fo ra

OOYHCIIOIOThCS IUIIXOM PO3PaxyHKiB, Ha
OCHOBI 8.2 myst TImyxux 3akienok ado 8.3 s
CaMOHApI3aIbHUX Ta CaMOCBEPTyBaTbHHUX
IBUHTIB, OMNIp KPIOWIbHOI JeTanl 110
OJTHOYACHO HAaBAHTA)XEHA 3PI30M Ta PO3TATOM
MOKe OyTH TepeBipeHo 3a PopMyIIo0:

I:t,Ed

JACTY-H b EN 1999-1-4: 201X

If attachment is at a quarter point, the design
resistance should be reduced to 0,9F ., and

if there are fasteners at both quarter points, the
resistance should be taken as 0,7F ., per

fastener, see Table 8.3.

(7) For a fastener loaded in combined
shear and tension, provided that F .., F;qq,

F,re and F, ., are determined by calculation

on the basis of 8.2 for blind rivets or 8.3 for
self-tapping screws and self-drilling screws,
the resistance of the fastener to combined
shear and tension may be verified using:

F
v.Ed <1 (8.1)

- + H
min (Fp,Rd + Forg ) min (Fb,Rd » Fora )

(8)  BukpuBneHHs mnepepizy OpyTTO MOXe
He OpaTHcsi 70 yBard, SIKIIO PO3PaxXyHKOBHIA
omip obuucmroerscs 3a 8.2.3 ta 8.3.3, mpm
YMOBI, 10 3aKpilUVICHHS BUKOHYETBCS 4Yepe3

MOKJIMITI0, IMUPUHA SKOI He Oulblna, HDK
150 mm.

(9)  Miamerp OTBOpiB s TBHUHTIB Mae
BIJIOB1IaTH BUMOTraM BUpoOHHKaA. L[{i BUMoru
MOBUHHI  0a3yBaTucs Ha  HACTYIIHHUX
KpUTEPIAX:

- KPYTWJIBHUH MOMEHT, IIO TNPHKIATAETHCH,
Mae OyTH OUTBIIMM HIXK KPYTHILHUI MOMEHT ,
HEOOXITHMIA /U1l Hapi3yBaHHA Pi3b0H,

- KpYTWJIBHUH MOMEHT, IO MPUKIATAETHCS,
Mae OyTH MEHIIUM HDK MOMEHT, 1[0 BHU3HMBA€E
3pi3 pi3bOU UM TOJIOBKU TBUHTA

- KPYTUJIBHUI MOMEHT IIPU 3aKpy4dyBaHHI Mae
OyTd MeHIIMM 3a 2/3 KPYTHIBHOTO MOMEHTY,
110 3pi3a€ TOJIOBKY I'BUHTA.

(10) TIlpaBuma [Is NPOEKTYBaHHS TIIYXHX
3aKJICTIOK JIACHI 3a YMOBH, IO JiaMETp
OTBOPY TMEPEBUINYE JaMETp 3aKJICHKH He
ouremre Hik Ha 0,1 MM

8.2  Iayxi3akiaenku
8.2.1 3azanwvni nonoicenns

Q) Orip rIyxux 3aKJICNOK MPaIoYiX Ha
3pi3 € HaWMEHIIUM 3HAYCHHSM  OMOpPY

(8) The gross section distortion may be
neglected if the design resistance is obtained
from 8.2.3 and 8.3.3 provided that the
fastening is through a flange not more than
150 mm wide.

(9)  The diameter of holes for screws
should be in accordance with the
manufacturer's guidelines. These guidelines
should be based on following criteria:

- the applied torque should be just higher than
the threading torque;

- the applied torque should be lower than the
thread stripping torque or head-shearing
torque;

- the threading torque should be smaller than
2/3 of the head-shearing torque.

(10)  The design rules for blind rivets are
valid only if the diameter of the hole is not
more than 0,1 mm larger than the diameter if
the rivet.

8.2 Blind rivets
8.2.1 General

@ The resistance of blind rivets loaded in
shear is the minor value of the bearing
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3MHHaHHIO F o
F

KpinuiabHUX Jetaneil F, o, .

, OIOpYy TMepepizy HETTO

net.ks TPODLTLOBAHMX JIUCTIB Ta ONOPY 3pi3y

2 Timo TIIyXoi 3aKJICTIKH Mae
signoBigatu EN AW- 5019.

(3) TIayxi 3aKJIEIIKU HEOOX1IHO
BukoHyBatn 3rimmo EN  ISO 15973,
EN ISO 15974, EN ISO 15977,
EN [ISO 15978, EN ISO 15981 wum
EN 1SO 15982

8.2.2 Po3paxynkosuii onip 3aK1enKoeux
3’econamns nio 3pizyeanvHum
HAGAHM ANCCHHAM

8.2.2.1 Oinp smunannio

Fora =2,5F, min Vt'd Iy, for ms

Fore =15F, nintd /7y,

u,min

Jlns

3MUHaHHIO  F o

toBmmHd 1,0 < top /t<2,5

MOXKCEC

omip
OyTu OTpHUMaHO
JIHIAHOIO IHTEPIOJISIIIEI0

8.2.2.2 Onip nepepizy nemmo
F

8.2.2.3 Onip 3pizy

Fv,Rd :38d2/7M3 [N]

YMOBH U151 OTIOPY 3MHHAHHIO Ta OTIOPY 3pi3y

- fu,min

yBaru

2,6 um<d <6,4mm

> 260 H [ mm®— He cuig Gpartu 10

8.2.3 Po3paxynkoeuii onip 3aK1enKoeux
3’e€OHans nio PO3mAzyeaibHuUM
HABAHMAIHCEHHAM

8.2.3.1 Onip npopusannio

prRd =2,35a.tf, /[y, [N]

3t BMMTA f| yH/MMZ;
a g 3rigao 3 Ta6md. 8.3

VYMoOBH:
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net,Rd

resistance F, ., , the netsection resistance
Fnet,R
of the fastener F, ., .

(2 The shank of the blind rivet should be
of EN AW- 5019.

4 Of the sheeting and the shear resistance

(3) Blind rivets according to
EN ISO 15973, EN ISO 15974,
EN ISO 15977, EN ISO 15978,

EN ISO 15981 or EN I1SO 15982 should be
used

8.2.2 Design resistances of riveted joints
loaded in shear

8.2.2.1 Bearing resistance

ty /t=10, butane F ., <15f .td/y,;
(8.2a)
for ms top /[t>2,5 (8.2b)

For thicknesses 1,0 <t /t<2,5the bearing
resistance F ., may be obtained by linear
interpolation.

8.2.2.2 Net section resistance

= A fil7us (8.3)
8.2.2.3 Shear resistance
with d inmm npu d B MM (8.4)

Conditions for bearing and shear resistance:

fymin > 260N /mm?
taken into account

should not be

-2,6mm<d <6,4mm
8.2.3 Design resistances for riveted joints
loaded in tension

8.2.3.1 Pull-through resistance

(8.5)
with t inmm and f, in N/mm?/

a. according to Table 8.3/

Conditions:



-t<1,5mm; d, >29,5mm;

- f, > 220 H /| mm® we crin Gpatu 10 yBaru

8.2.3.2 Onip supusannio

- OnopHHMii enemMeHT 31 cTaii

JICTY-H B EN 1999-1-4: 201X
-d,>9,5mm;d,>9,5mm;
- f, > 220N /mm? should not be taken into
account
8.2.3.2 Pull-out resistance
- Supporting member of steel:

Fora = 0,47t df Ty, (8.6)

- OnopHUiA €JIEMEHT 3 ATIOMIHIIO

- Supporting member of aluminium:

I:O,Rd = O’ 2Otsupdfo / yM 3 (87)
VYMoBH: Conditions:
- typ > 620, f, >350H / mm?, - ty, >6mm, f,>350N /mm?

f, >220H | mm® He NOBUHEH TpPUEMATHCS

10 yBaru (KO>KeH Ma€ BUKOHYBATHCS)

- CBEpUIIHHS OTBOpIB Mae OyTH BHKOHAHO
BIJIMIOBITHO JI0 PEKOMEHIAIlili BUPOOHHKA

8.2.3.3 Onip pozmsey

Fire = 47d* I'yws[NT,
8.3  CamomnapizajbHi Ta
caMoCBepIJIyBAIbHI TBUHTH

8.3.1 3aczanvni nonoscennsn

(1) Omnip TrBUHTIB, MNPALIOYUAX [
3CYBHHM HABAaHTAKEHHSIM — II€ MIHIMaJIbHE
3HAUYeHHA onopy 3MuHaHHIO F .., omopy

nepepisy Herro F. ., HpodLIbOBaHOTO

JUCTa Ta OMOpy 3pi3y KpIMWIbHOI jaeTani
I:V,Rd '

(2 Mesxi [uist miamMeTpiB TBUHTIB, HaBeEH1
y HACTYITHHUX MyHKTaXx, MaroTh
JOTpUMYBATHUCA, JOKM IHIII MexXi He Oyxe
00YMCICHO 1 TEPeBIPEHO  BIAMOBIIHUMH
CKCIICPUMEHTaMHU.

3 ['panuIi MIITHOCT1 OTMIOPHUX MaTepialiB
MarTh CJiJ BUKOPUCTOBYBAaTH, JOKH IHIII
rpaHuIl He OyayTh pO3paxoBaHi Ta MEpeBipeHi
3a JIONTOMOTOIO BiJIMTOBITHUX €KCIIEPUMEHTIB.

(4)  CamoHapizaabHi  TBHHTH  MAalOTh

BuKopucTtoByBarucs 3rigao 3 EN 1SO 1479,
EN 1SO 1481 uu 1SO 7049.

(5) CamocBepUTyBaJIbHI TBUHTH MAalOTh

f, > 220N /mm? should not be taken into
account (everyone to be fulfilled)

- the drilling holes have to be performed
according to the recommendations of the
manufacturer

8.2.3.3 Tension resistance

where d to be taken in mm/ ne d cuix 6paru B Mm. (8.8)

8.3  Self-tapping /self-drilling screws

8.3.1 General

(1)  The resistance of screws loaded in
shear is the minor value of the bearing
resistance F, ., , the netsection resistance

F.etre Of the sheeting and the shear resistance
of the fastener F, ., .

(2) The limits for diameters of screws
given in the following clauses should be valid,
unless other limits can be obtained and
verified by adequate tests.

(3) The limits for strength values of
supporting materials should be valid, unless
other limits can be obtained and verified by
adequate tests.

(4)  Self-tapping screws according to
EN I1SO 1479, EN I1SO 1481 or ISO 7049
should be used.

(5) Self-drilling screws according to
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BukopuctoByBarucs 3rimHo 3 EN 1SO 15480
yn EN 1SO 15481.

8.3.2 Pospaxynkosuii  onip  26UHMOBUX
3'eonans nio 3pi3yeanvHum
HAGAHMAICEHHAM

8.3.2.1 Onip 3munannio

(1) Jlas omopHHMX €JIeMEHTIB 3i cTami 4u
AITIOMIHIO, OTIp 3MHUHAHHIO OOYHUCITIOETHCS 3a
dbopmynamu:

Fors =2,5f, inVE%d /7y, for /mns ty, /t=10,but/ane F o, <1,5f

Fore =L5F, intd /745

u,min

Jost TOBILIMHUA 1,0< Lo /t< 2,5 omip

3MHHaHIO F, ., OOYMCIIOETBCS  LUIAXOM
TMHIMHOT IHTEPIIOJISIIIT
YMmoBu:

- caMOHapi3albHI Ta CaMOCBEpUTyBaJbHI
I'BUHTU MaroTh OyTH 3 Heip)kaBiio4oi craii 3
niametpom d >5,5mm ,

- fymn > 260H [ um®He cuix Gparu 10
yBary;
- s t >t IpuiMaeThes t = oo

sup

- CBEp/UIIHHA OTBOpPIB IMOBUHHO OYTH
BHKOHAHO BIAMOBITHO JI0 PEeKOMEHMIAIINA
BUPOOHUKA.

(2)  Omip 3MUHAHHIO ANIOMIHIEBUX JIHCTIB
32 YMOBHU [IpCB’SIHHUX OIIOPHUX CJICMEHTIB
BU3HAYAETHCS 32 GOPMYIIOL0:

for /mns

EN ISO 15480 or EN ISO 15481 should be
used.

8.3.2 Design resistance of screwed joints
loaded in shear

8.3.2.1 Bearing resistance

1) Bearing resistance if  supporting
members are of steel or aluminium is given

by:
td/y,, (8.9a)

u,min

ty, /t>2,5 (8.9b)

For thicknesses 1,0 <t /t< 2,5 the bearing
resistance F, ., may be obtained by linear

interpolation.

sup

Conditions:

- self- tapping and self- drilling screws should
be of steel or stainless steel with diameter
d>5,5mm,

- f, min > 260N /mm? should not be taken
into account;

-fort >t take t =t

sup !

- the drilling holes have to be performed
according to the recommendations of the
manufacturer.

(2) Bearing resistance of aluminium
sheeting if supporting members are of timber
IS given by:

I:b,Rd S1’5 fu,min /J/MS [N] (810)

(3) Omip JepeB’ssHUX OMOPHUX EIEMEHTIB
oOumcmroerecss  3rigpo 3 EN 1995-1-1,
Po3nin 8, 3’eqHaHHs AepEeBUHU Ta CTaJIl.

YMOBH:

- CaMOHapi3alibHI Ta CaMOCBEpTyBaJIbHI
IBUHTH MarOTh OYTH 3 HEIp)KaBiro4oi craii 3
niametpoM 5,5mMmM <d <8,0MMm ;

- BIZICTaH1 JI0 Kparo €JIEMEHTY Ta BiJCTaH1 MK
reuHTamMu onucado y EN 1995-1-1, Po3zmin 8.

8.3.2.2 Onip nepepizy nemmo

3 For resistance of supporting member of
timber, see EN 1995-1-1, Section 8, steel-to-
timber connection.

Conditions:

- self-tapping and self- drilling screws of steel
or stainless steel with 5,5mm <d <8,0mm;

- edge distances and spacing in the member of
timber, see EN 1995-1-1, Section 8.

8.3.2.2 Net section resistance

Fnet,Rd = Anet fu /YMS (811)
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8.3.2.3 Onip 3cysy

Po3paxyHkoBuil omip 3cyBy TBUHTIB 31 cTaji
Ta HeipKaBilouoi craii OOYMCIIOEThCS 32
bopmyoro:

ﬁRd:38O&/YM3[NL

8.3.3 Pospaxynuxoeuii  onip  26UHMO6UX
3’conans nio PO3MAZYBATILHUM
HABAHM AIHCCHHAM

8.3.3.1 Onip npopusannio

(1)  Omip POPHUBAHHIO TBHHTOBOT'O

3’€IHaHHS M1Jl 4Yac PO3TIry BU3HAYAETHCS 3a
dhopmyroro:

Fore =610 ocaytf\/d, /227y, [N]

3tTad, ymM,i fuBH/MMZ,i

-, - KOpUIyBaJbHMH  Koe(ilieHT B
3aJIOKHOCTI  BiJ  PO3TATY  MHpH  3THHI
(Tabmuns 8.1);

- a, - KOpUIyBalbHMH Koe(IilieHT B

3aJIeKHOCTI Bin Ty maiou (Tabmurst 8.2)

- . - KOpDUI'YBalbHMH  KoOe(Ii€eHT B

3QJIEKHOCTI BiJ pO3TallyBaHHS KPIMUIBHUX
neraneii (Tabmuig 8.3)

VYMmoBH:

-t<1,5mm;

- d, >14 mm 1 TOBIUHA WAKON > Ly ;

- I[IUPUHA TPUJIErNIol TMOJNHULI YaCTHUHH
nonepeyHoro nepepizy aucra < 200 mwm ;

-d,>30mmi f, >260H/mm He ciix 6patu
70 yBary,

- AKII0 BUCOTa rodpa npodiiboBaHOTO JIUCTA
MEHIIIa 3a 25 MM, OIip MPOpPUBaHHS Mae OyTU
noHmxkeno Ha 30 %.

JICTY-H B EN 1999-1-4: 201X
8.3.2.3 Shear resistance

Design shear resistance of screws of steel or
stainless steel is given by:

3 A, B MM /with A, in mm? (8.12)

8.3.3 Design resistance of screwed joints
loaded in tension

8.3.3.1 Pull-through resistance

(1)  The pull-through resistance of screwed
joints loaded in tension is given by:

(8.13)

with: t and d, in mmand f, in N/mm? and

- o, correction factor with respect to tension
in bending (Table 8.1);

- a,, correction factor with respect to the type
of washer (Table 8.2);

- o, correction factor with respect to the
location of fasteners (Table 8.3).

Conditions:
-t<1,5mm;

- d,>14mm and thickness of the

washer>1mm ;
- width of the adjacent flange of the sheet
cross-section part < 200mm ;

- d,>30mm and f, >260N /mm should
not be taken into account;
- at a depth of the sheeting smaller than 25

mm, the pull-through- resistance should be
reduced by 30 %.

Ta6iuns 8.1 - KopuryBanbHuil koeillieHT a, , 10 JO3BOJISE BPAXyBaTH PO3TSAT, SKHIA
BHUHUKAE MPH 3THHI Ha OMOPHUX 3aKPIMJICHHSX
Table 8.1- Correction factor «, , to take account of tensile bending stresses at support
fastenings
Mesxa mingocti [ H [ mm® ] o
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Ultimate strength [N / mm?]

Iporin L <1,5m 15 SHII_)OSZSM IMporia L > 4,5m
Span L <1,5m Span1,5< L <4,5m Span L > 4,5m
< 215 1 1 1
> 215 1 1,25-L/6 0,5

Mpumirka. Ha xpaiiHix omopax, 0 HE MiIAalThCs
3rUHANBHUM HAaBaHTAKCHHSM, Ta Y BEPXHIX 3’€JHAHHSIX

HOJNMIb O 3aBXKIH JopiBHIoE 1

NOTE: At end supports without bending stresses and at
connections at the upper flange always o, =1

Tabamus 8.2- KopuryBanbHuit KoedilieHT a,, , o J03BOJISAE BpaxyBaTH MaTepia
manoun
Table 8.2— Correction factor «,, to take account of the material of the washer
Marepian maiiou
; Oy
Material of the washer
Byrneuesa cranb, HeipxaBitoua
CcTajlb 1,0
Carbon steel, stainless steel
AmoMiHii
— 0,8
Aluminium
Ta6anus 8.3 - KopuryBanbHuii Koe(illieHT ¢ , O I03BOJIAE BPAXyBaTH PO3TAIIYBAHHS
KPIMUJIBHUX JeTaei
Table 8.3 Correction factor «, to take account of the location of the fasteners

Jst monuti, O KOHTAKTYE 3 OMOPOI0

0€3 KOHTaKTy

For the flange in contact with the support

without contact

3’en b
aH |\ / u T - L1\ / T+ 3
HH;{ L :;L ! :f:-'f- - ﬂl‘L T | L
Joint F - —_
b, <150:0,9
Qg 1,0 b, >150:0,7 0,7 0,9 0,70,7 1,0 0,9
IMpumirka. KopurysansHii KoeiieHTHn NOTE: The combination of correction factors is not

HeoO enHyI0Thca. OOupaeThCs HaliMEHIIIe 3HAYCHHS.

8.3.3.2 Onip sucmuxysamnio

(1)

caMOHapi3AIbHUX Ta

Omip

BUCMUKYBAaHHIO

JUIA

CaMOCBEPLTYBAITBHUX

IBUHTIB 31 CTalli 4M HEIpKaBito4yol crami, 3i
CTaJICBUMH YH AIOMIHIEBUMHU  OTIOPHUMHU
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necessary. The smallest value applies.

8.3.3.2 Pull-out resistance

(1)  The pull-out resistance for self- tapping
screws and self-drilling screws of steel or
stainless steel, where supporting members are




eJIEMEHTAMHU, OOUHUCIIIOETHCS SK:

JACTY-H b EN 1999-1-4: 201X

of steel or aluminium, is given by:

I:O,Rd = 0’ 95 fu,sup‘\,tsup3d /YM3 (814)

YMOBH:

- caMOHapi3albHI Ta CaMOCBEpUTyBaJbHI
IBUHTH 31 CTaJIl YM HEIp»KaBirO4oi cTai,

- JiamMeTp TBHUHTIB y
6,25MM < d <6,5MMm ;

MCXKax

-ty >6mm i f, > 250H [ um?  ia

u,sup

ATIOMIHIIO YU

> 400H [ mm® st
CTaJll He cii OpaTu 10 yBaru;

- by, >5mm 1 f,

- CBEpIUIIHHA OTBOPIB TOBHHHO OyTH
BUKOHAHE BIAMOBIIHO JO PpEKOMEHJAMii
BHUPOOHHMKA.

(2) JUTSE OTIOPHUX EJIEMEHTIB 3 JIEPEBUHH,
muB EN 1995-1-1, Po3nin 8.

8.3.3.3 Onip pozmsey

1) Po3paxyHkoBuil omip po3TAry TBUHTIB
31 cTaJli UM HEIp)KaBir0YO1 CTalli 3a/1a€ThCS SIK:

Ft,Rd =560A,/yy; [N]

9 ITPOEKTYBAHHS
3A 10ITIOMOI'OIO BUITPOBYBAHBb

1) Po3i1 9 MoKHA BUKOPHUCTOBYBATH JIJIS
PO3paxyHKIB, 110 CYIIPOBOJIKYIOTHCS
BunpoOyBanusmu, HaBegeanmu y EN 1990 3
JOIATKOBUMH ~ OCOOJIMBUMH ~BHMOTaMH IO
X0JIOAHO(OPMOBAHOTO JIUCTOBOTO MaTepiaiy.

(2)  BumpoOyBaHHs npo(diTbOBaHUX JTUCTIB
Mae 0a3yBaTHCsS Ha NMPUHIIMIIAX, HABEJICHUX Y
[onatky A.

(3)  BumpoOyBanHs Ha pO3TST
QTIOMIHIEBUX CIUTABIB Ma€  IMPOBOAMTHCS
srimgo 3 EN  10002-1. Immi  Bugum
BUNPOOYBaHb  JJIA  AIOMIHIIO  MarTh
MPOBOJMUTHUCS ~ 3TIAHO 3 BIANOBLAHUMU
€BPONEUCHKIUMHU HOPMaMH.

(4) BumpoOyBaHHS KpINWJIBHUX JeTalei
Ta 3’€IHAHb Ma€ TPOBOJUTUCS 3TITHO 3
BIIIOBIJHUMH €BPOIEUCHKUMU qy
MDKHapOAHUMU HOPMaMHU.

Hpumitka. Jlo TOSBU peKOMEHMAAIIN BiIMOBITHUX
€BPONECHCHKUX uu MDKHAPOTHUX CTaHIIAPTIB

Conditions:

- self-tapping screws and self-drilling screws
of steel- or stainless steel;

- diameter of the SCrews
6,25mm <d <6,5mm

- ty,>6mu and f, . >250N/mm? for

aluminium or

u,sup

- t,, >5mm and f . >400N/mm? for

steel should not be taken into account;

- the diameter of the drilling hole should be in
accordance with the recommendations of the
manufacturer.

2 For supporting members of timber, see
EN 1995-1-1, Section 8.

8.3.3.3 Tension resistance

(1)  The design tension resistance of screws
of steel or stainless steel is given by:

withz A, in mn? (8.15)

9 DESIGN ASSISTED BY TESTING

(1)  This Section 9 may be used to apply
the principles for design assisted by testing
given in EN 1990 with the additional specific
requirements of cold-formed sheeting.

(2) Testing of profile sheeting should
apply the principles given in Annex A.

(3)  Tensile testing of aluminium alloys
should be carried out in accordance with
EN 10002-1. Testing of other aluminium
properties should be carried out in accordance
with the relevant European Standards.

(4)  Testing of fasteners and connections
should be carried out in accordance with the
relevant European Standard or International
Standard.

NOTE: Pending availability of an appropriate
European or International Standard, information on
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iHpopMallisi 1OI0 TMpOLEAYp BHUIPOOYBaHb IS
KpIMMIBHUX JleTajell Moke OyTH OTpHMaHa 3 TaKuX
JIOKYMCHTIB:

ECCS Bumanus Ne 21 (1983): €spomeiicbki
peKOMEHpalii  MIoJ0  CTaJeBUX  KOHCTPYKIIH:
PO3paxyHOK Ta BHIIPOOYBaHHS 3’€JHAHb CTAJICBHUX
JUCTIB Ta IPO(iTIiB,;

ECCS Bumanus Ne 42 (1983): €Bsporeiichki
peKoMeHaIlii MO0 CTaIeBUX KOHCTPYKIIii: MexaHi4uHi
KpIMWIbHI ~ JeTanmi, 10 BHUKOPUCTOBYIOThCS IS
CTaJIeBUX JIUCTIB Ta MPOdiiB.
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testing procedures for fasteners can be obtained from:

ECCS Publication No. 21 (1983): European
recommendations for steel construction: the design and
testing of connections in steel sheeting and sections;

ECCS Publication No. 42 (1983): European
recommendations for steel construction: mechanical
fasteners for use in steel sheeting and sections.



JTOJATOK A
[OBOB’SI3KOBHM]
ITPOIIETY P BUITPOBYBAHb

A.l  3arajapHi M0J0KEHHS

1) Ileii  momarok  Hajae
CTaHJapTHU30BaH1 BUNPOOYBATbHI Ta
OL[IHIOBAJIbHI poIeaypH TUTS pany
BHUIIPOOYBaHb, K1 qacTimre BCHOTO
3yCTPIYarOThCSl Ha TMPAKTHII, SK OCHOBY ISt
Y3TOJDKSHHS HACTYITHUX BUIIPOOYBAHb.

BIIIOBIAHI

Mpumitka. 1 VYV chepi  xonmomHohopMOBaHMX
npodiIbOBAHUX  JIUCTIB  OUIBIIICTE  CTaHAAPTHUX
BUpPOOIB 3a3BHYall BHKOPHCTOBYIOThCS Yy BUIAJKaX, B
SKAX TIPOEKTYBaHHS NIJISIXOM pPO3PaxyHKIB HeE Jiae
E€KOHOMIYHMX  pillleHb, TOMY 3a3BHYail  Oa)kaHO
BUKOPHCTOBYBATH IPOEKTYBaHHS 3 BUIPOOYBaHHIMH.

Mpumitka. 2 [lomamemy  iHdopmamito  1momno
BUNPOOYBaHP MOXKHA OTPHUMAaTH 3 HAI[IOHAIBHOTO
JONATKY

Mpumirka. 3 Y HalioOHAIEHOMY JIOJATKY MOXKYTh OyTH
HaBeleHI  KOe(illieHTH  TepepaxyHKy  ICHYHOUHX
pe3yabpTaTiB BUIPOOYBaHb, MO0 MPUBECTH PE3YNIbTATH
CTaH/IapPTHU30BaHUX BUIPOOYBaHb Y BIAMOBIAHICTH 0
JIAHOTO J0JATKYy.

(2 Lleit mogaTOK BKIIIOYAE:

- BUNIpoOyBaHHS POQITLOBAHUX JIUCTIB (IIUB.
A.2);

- OIIIHKY pe3yJbTarTiB BUMPOOYBaHb IS
BU3HAYCHHS PO3PAaXyHKOBHUX BEJIMYMH, (IHB.

A3)

A.2 Bunpo0yBaHHs
JINCTIB

npoginboBaHUX

A.2.1 3azanvni nonosxcenns

Q) HaBanTtaxxeHHs MOXe OyTH
NPUKIAJCHE 33 JONOMOTOI  IMOBITPSHHUX
MOJYIIOK, a00 y BakyyMHIH Kamepi, abo 3a

JOTIOMOTOI0 ~ METaJeBUX YW  JICPEB’SIHUX
TpaBepc, BCTaHOBJICHUX TaK, o6
MOJIEITIOBATH PIBHOMIPHO pO3MoIiieHe
HaBaHTAKCHHSL.

(2) 1106 MOTICPETUTH  PO3MOB3aHHS

ro¢piB, BUKOPUCTOBYIOTHCSI TOIMEPEUH1 B’31
a0o0 IHIII MPUCTOCYBAaHHS Uil BUIPOOYBaHb,
HalpuKIaJ, Yy BUIPOOYBAIBHUX 3pa3Kax
MOYKHa BUKOPUCTOBYBAaTH JepeB’siHI OJOKH.
Jeski npukiaan HaBeaeHo HapucyHKy A.l.

(3)  BunpoOyBanbHi 3pa3Ku

JACTY-H b EN 1999-1-4: 201X

ANNEX A
[NORMATIVE]
TESTING PROCEDURES

A.1 General

(1) This Annex A gives appropriate
standardized testing and evaluation procedures
for a number of tests that are commonly
required in practice, as a basis for
harmonization of future testing.

NOTE: 1 In the field of cold-formed sheeting, many
standard products are commonly used for which design
by calculation might not lead to economical solutions,
so it is frequently desirable to use design assisted by
testing.

NOTE: 2 The National Annex may give further
information on testing

NOTE: 3 The National Annex may give conversion
factors for existing test results to be equivalent to the
outcome of standardised tests according to this annex.

(2)  This annex covers:
- tests on profiled sheets, see A.2;

- valuation of test results to determine design
values, see A.3.

A.2  Tests on profiled sheets

A.2.1 General

@ Loading may be applied through air
bags or in a vacuum chamber or by metal or
timber cross beams arranged to simulate
uniformly distributed loading.

(2)  To prevent spreading of corrugations,
transverse ties or other appropriate test
accessories such as timber blocks may be
applied to the test specimen. Some examples
are given in Figure A.1.

3 Test specimens for sheet profiles

7
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npo(UTbOBAaHUX JIUCTIB 3a3BHYAl CKIIAJAIOTh
AK MiHIMYM JBa TOBHHX rodpu, ane
BUIIPOOYBaAbHUI 3pa30K MOXKE MaTu 1 JHUIIe
onuH TOdp, 3a yMOBH 3abe3meueHHs
JIOCTaTHBOT JKOPCTKOCTI. BUIbHI TO3M0BXKHI
Kpal miJg yac BUNpoOyBaHb MalOTh OYyTH Yy
PO3TATHEHIH 30HI.

(@)

should normally comprise at least two
complete corrugations, but a test specimen
may comprise just one complete corrugation,
provided that the stiffness of the corrugations
is sufficient. Free longitudinal edges should be
in the tension zone during test procedure.

(b)

2\ /7

—_—f———— — — - —

........... 3

a) 3akienka Yu rBUHT

(a) Rivet or screw

b) Monepeuni B’s13i (MeTaeBi cMyrn)

c) Bioku nepeBunu

(b) Transverse tie (metal strip) (c) Timber blocks

Pucynoxk A.l - Ilpukmnanu BiAMOBIAHOTO BUMPOOYBaNIbHOTO 0OIaAHAHHS
Figure A.1 —Examples of appropriate test accessories

4) Jns  mociimpKeHHs HA  BigpuB
EKCIIEPUMEHT Ma€ OyTH OPraHi30BaHO TaKUM
YUHOM, o6 BimoOpaszuTu MOBEIHKY
KOHCTPYKIIi B peaJlbHUX yMOBax. Twumu
3’€lHaHb MDK JIMCTaMHM 1 ONOpaMH MaroTh
OyTH TaKUMH X SIK Y NIHCHOCTI.

(5)  Hns 3anoOGiranHs OyJb-SKOTO BILUIUBY
3aKpiIieHb IPOTH MIOBOPOTY qu
MO37I0B)KHBOTO TEPEMIIIEHHS Ha OMopax IIif
qac €KCIIEPUMEHTY HEOOXiTHO
BUKOPHUCTOBYBATH WIAPHIPHI Ta MIapHIpHO-
pyxomi omopu. Toli OTpuMaHi pe3yiabTaTH
MaTHMYTh IIHPOKY chepy 3aCTOCYBaHHS.

(6) HaBantaxeHHs Mae JUSITH
HEPIEHIUKYISAPHO 10 TOYATKOBOI IIOIIHHA
JINCTA BIPOJIOBXK YCHOTO EKCIIEPUMEHTY.

(7)  Hnsa BuxmrodeHHs aedopmarii orop
HEOOXITHO BUMIPSATH MPOTHUHHU HA 000X KIHIIAX
EKCIIEPUMEHTAIILHOTO 3pa3Ka.

(8)  3a pesyabTar eKCIEpUMEHTY OepeThCs
MaKCHUMaAJIbHEC 3HAYCHHA HaBaHTa>XCHHH,
NPUKITAIEHOr0 0 3pa3ka, MpH SKOMY 3pa3ok
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4) For uplift tests, the test set-up should
realistically simulate the behaviour of the
sheeting under practical conditions. The type
of joints between the sheet and the supports
should be the same as in the joints to be used
in practice.

5) To give the results a wide range of
applicability, hinged and roller supports
should preferably be used, to avoid any
influence of torsional or longitudinal restraint
at the supports on the test results.

(6) It should be ensured that the direction
of the loading remains perpendicular to the
initial plane of the sheet throughout the test
procedure.

(7)  To eliminate the deformations of the
supports, the deflections at both ends of the
test specimen should also be measured.

(8) The test result should be taken as the
maximum value of the loading applied to the
specimen either coincident with failure or



abo 3pyiiHyeThCs, a00 Oyae ayxe OMM3bKUM
JI0 pyHHYBaHHS.

A.2.2 Bunpobdyeanus 00nozo npozony

@ BignosigHa cxema MepeBipKH
II0Ka3aHa HapuCyHKy A.2 MOXKe
BUKOPUCTOBYBATHUCS TUTst BU3HAYCHHS
MOMEHTY OIOpYy Ha cepeauHi mporony ( 3a
BiJICYTHOCT1 3CYBHOTO 3YCHJLIA) Ta
€(eKTHUBHOT 3THHAIIBHOT dKOPCTKOCTI.

(2) Biacramp ~ MDK ~ omopaMH  Mae€
BU3HAYATHCSl TaKUM YHWHOM, 10O pe3yiabTaTu
eKCIEPUMEHTY B1100pa)xkali MOMEHT OIOpy
JHCTA.

(3) MowmeHT omopy Mae BH3HA4YaTHCS 3
pe3yIbTaTIB EKCIIEPHUMEHTY.

4 ['HydYKiCTh HA 3TWH Ma€ BU3HAYATHUCS 32
rpagikoM  3MIHM  TPOTHUHY MiX  JI€I0
HaBaHTaKCHHSI.

A.2.3 Bunpodyeanns 060x nponvomie

(1) Cxema BumpoOYBaNbHOI YCTaHOBKH,
10 nokazaHa HapUCYHKY A.3,
BUKOPHCTOBYETHCS Ui BU3HAUEHHS OIOPY
JUCTa, HENepepBHOro OuIbIIE HDK B JIBOX
MPOJIbOTAX, 00’ €THAHIN Jii MOMEHTY Ta 3CYBY
Ha BHYTPIIHIX oOIoOpax, Ta HOTro Omopy
00’€lHaHUM MOMEHTY Ta OINOPHUM pEaKIisIM
JUIA 3a1aHO1 LLIUPUHU OIIOP.

(2) Kpame, sKI0 HaBaHT@KEHHS, €
PIBHOMIPHO po3mojiieHiM (TPUKIAIAETHCS 3
BUKOPDHUCTAaHHAM TMOBITPSHUX MIIIKIB  4H,
HaIPHKJIAJl, BAKYYMHOT KAMEpH).

3) sk QJIbTEPHATHBY MO>KHA
BUKOPHUCTOBYBATH Oynb-sKy KUTBKICTb
JTIHIMHUX HaBaHTaXeHb (MONMEPEeYHUX JI0
MPOTOHY), PO3TAIIOBAHUX TAKUM YHHOM, 100
BUKIIMKATH BHYTPIIIHI MOMEHTH Ta 3YCHJUIS,
SIK1 BIATIOBIAAIOTH PIBHOMIPHO PO3IMOIUICHOMY
HaBaHTAXCHHIO. JlesKi CXeMH IiIXOAsIX
po3TalryBaHb MOKa3aHi HAPUCYHKY A.4.

A.2.4 Bunpooysanns npomixcuoi onopu

3amicte A.2.3, HapucyHKY A.5 mOKa3zaHO
eKCTIIEPIMEHTAIbHY YCTAaHOBKY, IO MOXe
BUKOPHUCTOBYBATUCS JUII BU3HAYCHHS OIOPY
JUCTa, HEPO3pI3HOTO Yy ABOX ab0 B OULIBMIIH
KUTBKOCTI TIPOJIBOTIB, Bil KOMOIHAI[iIl MOMEHTY
Ta 3CyBYy Ha BHYTpIIIHIX OmIOpax, Ta HOTro
ornopy o0’eHaHii 1ii MOMEHTY Ta OIOPHHUX
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immediately prior to failure as appropriate.

A.2.2 Single span test

@ A test set-up equivalent to that shown
in Figure A.2 may be used to determine the
midspan moment resistance (in the absence of
shear force) and the effective flexural
stiffness.

(2)  The span should be chosen such that
the test results represent the moment
resistance of the sheet.

(3) The moment resistance should be
determined from the test result.

4) The flexural stiffness should be
determined from a plot of the load-deflection
behaviour.

A.2.3 Double span test

(1)  The test set-up shown in Figure A.3
may be used to determine the resistance of a
sheet that is continuous over two or more
spans to combinations of moment and shear at
internal supports, and its resistance to
combined moment and support reaction for a
given support width.

(2)  The loading should preferably be
uniformly distributed (applied using an air bag
or a vacuum chamber, for example).

3) Alternatively any number of line loads
(transverse to the span) may be used, arranged
to produce internal moments and forces that
are appropriate to represent the effects of
uniformly distributed loading. Some examples
of suitable arrangements are shown in
Figure A4,

A.2.4 Internal support test

(1)  As an alternative to A.2.3, the test set-
up shown in Figure A5 may be used to
determine the resistance of a sheet that is
continuous over two or more spans to
combinations of moment and shear at internal
supports, and its resistance to combined
moment and support reaction for a given
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peaxmii 115 33aH01 UPUHHU OTIOP.

(2)  ExcnepuMeHTalIbHUI POJIBOT S , STKUIA
NpPEACTaBIsiE YAaCTHHY JHMCTAa MDK TOYKAMHU
NEPEruHy 3 KOXHOI CTOPOHHU Bifl MPOMIDKHOL
OTIOpH, Ul JIUCTA, HEPO3PI3HOTO OibIIe HIK
y JBOX pIBHMX mposborax L, moxe Oyru
oOuucneHo 3a popmynoro:

s=0,4L

(3)  Skmio OYIKYETBCS IUTACTUYHU I
[epepo3MoAUT  OMOPHOTO  MOMEHTY,  TO
EKCIIEPUMEHTAILHHUM NPOTIH S 3MEHIIYEThCS,
00 B1I0OPa3UTH BIATIOBIIHY 3aJIEKHICTh MK
OITOPHHM MOMEHTOM Ta 3CYBHHM 3yCHIUISIM.

(4) llwupuna BinTHHKY Oanmku by, mo

BUKOPHUCTOBYETHCS TUTS MIPUKITAICHHS
EKCIIEPUMEHTATBHOTO  HAaBAHTAXKCHHS, MAae
BIJIOBIIaTH JIMCHIN ITUPHUHI OTIOPH.

(5) KoxkeHn pe3ynbraT  €KCHEPHUMEHTY
MOK€ BHUKOPUCTOBYBATHCS ISl BIHOOpasKeHHS
OTIOPY CHUIBbHIN Jii 3rHHAILHOTO MOMEHTY Ta
ormopHOi peakiii (41 3CYBHOTO 3YCHIUISA) IS
3aJJaHOTO MPOTOHY Ta 33J]aHOT IIMPUHH OTIOPH.
[[lo6 oTpumaTH [maHi IOAO0  B3aEMOJIT
3TUHAJILHOTO MOMEHTY Ta OIOPHOI peakilii,
HEOOXI1THO OCIIITUTH KiTbKa  PI3HHUX

MIPOTOHIB.
_’&Hllllllill%
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a) PiBHOMipHO po3mojijieHe HABAHTAKEHHSI TA
NPUKJIAA ATbTEPHATUBHUX €KBiBaJIeHTHUX
JiHIHHUX HABAHTAXKEHb

a) Uniformly distributed loading and an example of
alternative equivalent line loads

—

~h‘+

| | | =

Y
|
g ;/

>h L

-+ =

A

80

support width.

(2)  The test span s used to represent the
portion of the sheet between the points of
contraflexure each side of the internal support,
in a sheet continuous over two equal spans L
may be obtained from:

(A1)

(3) If plastic redistribution of the support
moment is expected, the test span s should be
reduced to represent the appropriate ratio of
support moment to shear force.

(4)  The width b, of the beam used to

apply the test load should be selected to
represent the actual support width to be used
in practice.

5) Each test result may be used to
represent the resistance to combined bending
moment and support reaction (or shear force)
for a given span and a given support width. To
obtain information about the interaction of
bending moment and support reaction, tests
should be carried out for several different
spans.

€

J N/ N/ \,

>
| \ 1 |

b) Po3noxisiene HaBaHTa:KeHHs1, MPUKJIAIEHE 3

JI0TIIOMOT 010 MOBITPSIHOI MOXYINKH (SIK BapiaHT —

BaKyYMHOI 10CJTi/IHOI0 YCTAHOBKOI0) 1) momepeuyHa
9

B’S3b

b) Distributed loading applied by an airbag
(alternatively by a vacuum test rig)
1) transverse tie
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) Mpuxiiax po3TauryBaHHs ONOP /sl MONEPeIKEHHS BUKPUBJICHHS

¢) Example of support arrangements for preventing distortion

M v

I i —
! NPT

e) Ipukaaa MeToAy NPUKJIAJEHHS JiHIIHOr0 HABAHTAMKEHHSI
d) Example of method of applying a line load

Pucynok A.2 — ExcnepuMeHTaqbHa YCTaHOBKAa Uil BUIPOOYBAHHS OJHOTO

HPOTOHY
Figure  A.2 — Test set-up for single span tests
| Y ¥ Y ¥ ¥Y ¥Y ¥Y ¥Y ¥Y ¥Y Y Y ¥ ¥Y ¥ ¥yYTY Yy vy ¥yrvy vy ey wyy .
- L > L >
Pucynok A.3 - ExcrnepuMeHTanbHa YCTaHOBKa JUIsi BUIPOOYBaHHS JBOX
MPOJILOTIB
Figure A3 - Test setup for double span tests
[ S S S S A A
£ % =z
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Pucynok A4 —llpuxian BiAMOBIIHOTO OOJAIITYBaHHS MJs AIbTEPHATUBHUX JIHIMHMX
HaBaHTa>XCHb
Figure A.4 - Examples of suitable arrangements of alternative line loads
F lF ‘F
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a) BHiTpiumi onopu mix gicro rpaBitaniiiHoro HaBaHTaKeHHS
a) Internal support under gravity loading
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> Ly,
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b) BuyTpimmst omopa mia i€ Biax‘€MHOro HABAHTAKEHHS
b) Internal support under uplift loading

_LF

;/ 77 bB"‘“‘ 7

L.

¢) Buyrpiums onopa mijx Ai€0 HaBaHTa)XeHHsI, MPUKJIAJAEHOr0 10 PO3TATHYTOI MOJIHII
¢) Internal support with loading applied to tension flange

Pucynok A.5— ExcrnepuMeHTallbHa YCTQHOBKAa Ui JIOCHIKEHHS BHYTPIIIHBOI

et 17|

- >3h—>e—>3h—=

b2 ud

rd

b, =support length

ornopu
Figure A.5-—Test set-up for internal support test
a3l 213
F
A 4
= 1
1
i
bol=
—1:20
t
b, = h-<——=<—300 mm—
Bl ‘f_ Lt
IMozHavenns: Key:
b A = AOB)KMHA ONOPHU
U = BiacTaHb Mik BHYTpIlIHIM KpaeMm omopu Ta

KPAa€EM JIMCTA

u = length from internal edge of end support to end
of sheet

Pucynok A.6 —ExciepuMeHTanbHa yCTaHOBKA U1 BUIIPOOYBaHHS KpaiHix

orop

Figure A.6 —Test set-up for end support tests

A.2.5 Bunpobysannsa Kpaiinboi onopu

(1)  ExcnepuMeHnTanbHa YCTaHOBKA,
MmoKa3aHa HapHUCYHKY A.6, MOXeE
BUKOPHCTOBYBATUCS JIJIsi BHU3HAUYCHHS OTIOPY
JMCTa Ha KpaiiHiii omnopi.

(2)  Oxkpemi TecTH MAarOTh IPOBOJAUTHUCS
JUIE BHU3HAUEHHS OIOpPY 3CYyBY JIHCTa JUIS
pI3HUX BiJCTaHEH U BiJ TOYKH KOHTAKTy Ha
BHYTPIIIHBOMY KiHIII KpalHBOI OMOPH IO
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A.2.5 End support test

(1)  The test set-up shown in Figure A.6
may be used to determine the resistance of a
sheet at an end support.

(2)  Separate tests should be carried out to
determine the shear resistance of the sheet for
different lengths u from the contact point at
the inner edge of the end support, to the actual



Kparo JucTa (IuB. pucyHOK A.6).

A3  OG0podka pe3yabTaTiB BUIPOOYBaHb

A.3.1 3acanvni nonroxcennsn

Q) [Tig yac eKCriepuMEHTY BBa)KA€THCS 110
NEepeBIpeHUil  3pa30K  BTPaTHB  HECY4y
3IATHICTh, SKIIO MPHUKIAJACHI HaBaHTAXCHHS
JOCATIIA MaKCHMAaJbHHUX 3HA4YeHb, YH SKIIO
3arajibHi nedopmartii MEPEBUIIYIOTh
BCTaHOBJICHI MEXI.

(2)  IIpum nepeBipiii 3’ €JHAHB YU €ICMEHTIB,
JUISL SIKMX 3apaayd TOYHOI OIIHKK HEeoOXigHa
nepeBipka Ha Benuki aedopmaiii (Hampukiaz

JUIsL  OIIIHKM  XapaKTePUCTHK  KPYTHOIO
MOMEHTY NaTpyOKiB), MiJ 4ac BUIPOOYBaHb
HE 3aKJIa1a€ThCA Mexa 3arajabHUX

nedopMartiii.

(@) Mae Oytu 3abe3nedycHa BiANOBiTHA
JOBipYya 30Ha MDK CTaHOM  B‘SI3KOTO
pyHHYBaHHS Ta  MOXIHBOTO  KPUXKOTO
pyiiHyBaHHS. OCKIJIBKH Y BETMKOMACIITAOHUX
CKCTIEPUMEHTaX KPUXKE PYHHYBaHHsI 3a3BUYail
HE TIPOSIBIISETHCSA, 33 HEOOXITHOCTI MOXHa
MIPOBOJIUTH IONAaTKOBI1 eTalnbHI
CKCIICPUMEHTH.

IIpumitka. Lle yacto OyBae y BUNajaKy 3’ €JHaHb

A.3.2 Ymounenuns
eunpooysans

pe3yromamis

(1)  Pesynpratm TecTiB MawTh  OyTH
BIIMOBIIHUIM YHMHOM CKOPHWIOBaHi, 1100
BpaxyBaTH  pI3HHII  MDK  peaJbHUMHU
BIIACTHBOCTSIMH €KCIIEPUMEHTAIFHUX 3pa3KiB,
BUMIPSHUMHU TMiJ] 4Yac EeKCIHepUMEHTY, Ta
iXHIMH HOMIHAJTbHUMU 3HAYCHHSIMH.

2 PeanbHe 3HaueHHs YMOBHOI Mexi
TekydocTi f,, ., 110 BIANOBINAE MIACTUYHIN

nedopmartii 0,2 %, Mae KonMBaTHCS Y MEXax
* 25% Bix ii HOMIHaNBHOTO 3Ha4eHHA f;, .

(3)  iiicHa BuMIipsiHA TOBIIHMHA MaTepiany
t HE MIOBUHHA NIepPEBUIIYBATH

PO3paxyHKOBY TOBIIMHY t, 10 0a3yeTbcs Ha
HOMIHaJIbHII TOBIIMHI MaTepiany t OuTbIIIe

obs

nom ?
HiK Ha 12%

(4)  TompaBku ciig pOOMTH MO0 TIHCHUX
BUMIpSHUX 3HAa4eHb TOBIIMHM Matepiany t,
YMOBHOI ~ M@Xi  MII[HOCTI fopops) IO

BignoBigae twractuuHii gedopmarnii 0,2 %,

JCTVY-H b EN 1999-1-4: 201X
end of the sheet, see Figure A.6.
A.3  Evaluation of test results

A.3.1 General

@ A specimen under test should be
regarded as having failed if the applied test
loads reach their maximum values, or if the
gross deformations exceed specified limits.

(2) In the testing of joints, or of
components in which the examination of large
deformations is necessary for accurate
assessment (for example, in evaluating the
moment-rotation characteristics of sleeves), no
limit need be placed on the gross deformation
during the test.

4 An appropriate margin of safety should
be available between a ductile failure mode
and possible brittle failure modes. As brittle
failure modes do not usually appear in large-
scale tests, additional detail tests should be
carried out where necessary.

NOTE: This is often the case for joints.
A.3.2 Adjustment of test results

(1)  Test results should be appropriately
adjusted to allow for variations between the
actual measured properties of the test
specimens and their nominal values.

(2)  The actual measured 0,2 % proof
strength f,, ., should not deviate by more

than £ 25% from the nominal 0,2 % proof
strength f,,.

(3)  The actual measured material thickness
t,,. should not exceed the design thickness t

based on the nominal material thickness t, .
by more than 12%.

(4)  Adjustments should be made in respect
of the actual measured values of the material
thickness t,, and the 0,2 % proof strength

Ty, fOr all tests, except where the design

83



JACTY-H b EN 1999-1-4: 201X

JUISL YCIX EKCIIEpUMEHTIB, 332 BHKJIIOUEHHSIM
TUX BUIAJKIB, KOJIH B PO3PaXyHKOBHUX
dbopmynax BUKOPHUCTOBYIOTHCS JICHO
BUMIpSIHE 3HA4YeHHA TOBUIMHM abo AifiCHO
BUMIpsiHa YMOBHA MeXa TeKy4OCTi Marepiaiy,
10 BiAnoBinae ractuyHii nedopmartii 0,2 %,
3a HEOOXIIHICTIO.

(5)  BigkopuroBane  3HAa4YEeHHS R

adj i

expression that uses the test results also uses
the actual measured value of the thickness or
0,2 % proof strength of the material, as
appropriate.

(5)  The adjusted value R,,; of the test

pe3ylbTaTiB | -TOr0  E€KCIIEPUMEHTY  Ma€ result for test i should be determined from the
BH3HAa9aTHCA 3 [JIMCHO  BHMIPAHHM actual measured test result R, using:
pe3yIbTaTOM  EKCIIEPUMEHTY Robs i 3a
dhopmyroro:

Radj,i = Robs,i [ ug (A.2)

Je Up — KOPUTYBAIBHHH KOEQIIIEHT Omopy,

110 BU3HAYAETHCA K.

f020bs ’ tb ’
=| 2% || s A3
U ( fo,z ] (t (A.3)

(6) [Tokazuuk CTETeHs a, 10
BUKOPUCTOBYEThCSl Y Bupasi (A.3) MmoBUHEH
OyTH OTpUMaHUI HACTYITHUM YHHOM:

- akmo f <f,,ia=0

0,2,0bs —

-skmo fy, o> f,la=1

Jnst npoduibOBaHUX JIUCTIB, y SKUX CTUCHYTI
YaCTUHU MaroTh HACTUIbKU BHCOKE
criBBigHOmEHHs bp /t, 1m0 MicleBuil BUTHH

TaKOXX € MOKa3HUKOM BigMoBU. o = 0,5

(7)  Toxa3uuk CTETIeHS B, o
BUKOPHUCTOBYeThCs y BHpasi (A.3) moBHHEH

OyTH OTpUMaHU HACTYITHUM YHHOM:

-akuo t, <t:pf =1

obs
-gkmo t, >t f =2

A.3.3 Xapaxmepucmuuni 3nauenns
A33.1

3acanvha inpopmayis

Q) XapakTepUCTUYHI 3HAYCHHS MOXKYTh
OyTH BH3HAUYCHI CTATUCTHYHO, 3a YMOBH, IO €
SIK MIHIMYM YOTUPH pe3ynbTaTh
CKCIICPUMEHTY.

Mpumitka.: Skmo po3kua mnapamerpiB  JIOCUTH
BEJIMKHH, TO OakaHa OiJIbIlla KiTBKICTh €KCIICPUMEHTIB.

(2)  MinimanbHe XapaKTePUCTUIHE
3HAQYEHHS Ma€ BU3HAUYATHUCS 3 BHKOHAHHSIM
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in which u, is the resistance adjustment
coefficient given by:

(6) The exponent o for use in expression
(A.3) should be obtained as follows:

-if f
-if f

0.2,005 = f0,2 ta =0

0,2,0bs = fo,z ra =1

- for profiled sheets in which compression
parts have such large bp/t ratios that local
buckling is clearly the failure mode: a = 0,5

(7)  The exponent S for use in expression
(A.3) should be obtained as follows:
-ift, <t:p=1

obs
-ift, >t: =2

A.3.3 Characteristic values
A.3.3.1

1) Characteristic ~ values may  be
determined statistically, provided that there
are at least 4 test results.

General

NOTE: A larger number is generally preferable,
particularly if the scatter is relatively wide.

(2) The characteristic minimum value
should be determined using the following



HACTYITHUX TIOJIOKEHBb. SIKmo HeoOximHo
3HATH  MaKCHMAaJbHE  XapaKTePUCTHYHE
3HaUYeHHS a0o0 CcepelHE XapaKTePUCTHYHE
3HAQUEHHS, BOHO Ma€ YTOYHIOBATUCS 3

BUKOPUCTAHHAM HpaBWJI JII BU3HAYCHHHA
MIHIMaJIBLHOTO XapaKTCpUCTUIHOTO 3HAUYCHHH.

3) XapakTepuCTUYHE 3HAYCHHS omopy Ry
BH3HAYCHE HAa OCHOBI SK MIHIMyM YOTHPHOX
EKCIIEPUMEHTIB MOKe OyTH OOYHCIICHE 3!

R k
7€ S - CTaH/JapTHE BIIXWJICHHS,
k - BiamoBimHMMA KoedimieHT 3 Tabmuiri
Al;
R,  cepemrHe  3Ha4YeHHS HPUBEJCHUX

pe3ynbTaTiB eKCEPUMEHTY R, .

(@) CranmapTHe BiIXWJICHHS S MOXe OyTH
BHU3HAYCHE SIK:
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provisions. If the characteristic maximum
value or the characteristic mean value is
required, it should be determined by using
appropriate adaptations of the provisions given
for the characteristic minimum value.

3) The characteristic value of a resistance
R determined on the basis of at least 4 tests
may be obtained from:

=R, —ks (A4)
where: s is the standard deviation;
k is the appropriate coefficient from
Table A.1;
R, is the mean value of the adjusted test
results R, .
4 The standard deviation s may be

determined using:

Zn: R:dj,i - Zn: Rr121
_ 1=t i=1

n
2 2
Z Radj,i —n- Rm
i=1

S = = A5
n-1 n-1 (A3)
me R, - TpuBENEHi  pe3ynbTaTH where: R, ; isthe adjusted test result for test
EKCIIEPUMEHTY ISl | -TOT0 eKCIIEPUMEHTY i;
n - KUTBKICTh €KCIIEPUMEHTIB. n is the number of tests.
Tadauus A.1 - 3nayeHns koedimieHty k
Table A.1 - Values of the coefficient k

n 4 5 6 8 10 20 30 ©

Kk 2,63 2,33 2,18 2,00 1,92 1,76 1,73 1,64
A3.3.2 Xapaxmepucmuuni  3Ha4eHHs A3.3.2 Characteristic ~ values  for
0Jis1 CYKYNHOCMel eKCHepUMEeHMi8 families of tests

(1)  Cepis TecriB, 10 TPOBOAUTHCS HA Psi
CXOKHX JIMCTIB y SIKMX BapilO€ThCsl OJUH YU
OuTbIIIe TTapaMeTPiB, MOXKE BBAKATUCS OJIHIEIO
CYKYITHICTIO, SKIIO y HHUX BCIX OJMH 1 TOH
camuii Tum BigmoBu. I[lapamerpamu, 110
BapIOIOTBCS MOXYTh BKJIIOYAaTH PO3MIPH
MOTIEPEYHOT0 Tepepi3y, MPOJbOTH, TOBIIUHU
Ta MIIHIOCT1 MaTepiaty

@) XapakTepUCTUYHUN OIp EJIEMEHTIB
OJIHOTO THUIy MOK€ OYyTH BH3HAUYCHUH Ha
OCHOBI TpPHIATHUX PO3PAaXYHKOBHX BHpA3iB,
0 3B’S3yIOTH PE3YJIbTAaTH CEKCIEPUMEHTIB 3

@ A series of tests carried out on a
number of otherwise similar sheets, in which
one or more parameters is varied, may be
treated as a single family of tests, provided
that they all have the same failure mode. The
parameters that are varied may include cross-
sectional dimensions, spans, thicknesses and
material strengths.

(2)  The characteristic resistances of the
members of a family may be determined on
the basis of a suitable design expression that
relates the test results to all the relevant
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yciMa  BimnmoBimHUMH — mapamerpamu. Ll
PO3paxyHKOBI BUpa3u MOXKYTh a00 0azyBaTUCs
Ha BIAMOBITHUX PIBHSAHHAX OyaiBEeNbHOT

MEXaHiKH, Yd  MOXYTh  BHU3HAYATHCS
eMITIPUYHO.
(3)  PospaxyHkoBi BUpa3U MarTh

moaudikyBaBatucsa, 100 MoxHa  Oyrno
MOTICPEHBO BH3HAYATH CEPEIHIN BUMIPSHUIA
OTip HACTUTLKU TOYHO, HACKUIBKH 1€ peajbHO,
INUISIXOM ~ PETYNIOBaHHS  KOEQIIIEHTIB ISt
onTHUMI3allii B3a€EMO3B’SI3KY.

Ipumirka.. Iadopmauito moOAO0 1BOro THpoLECY
HaBeneHo y Jlomatky D EN 1990.

(4) HOna oOuuClIeHHS  CTaHAAPTHOTO
BIIXHWJICHHS S, HEOOXiTHO HOPMaTi3yBaTH
KOKEH pe3yJbTaT €KCIIEPUMEHTY, IOIUTHBIIN
WOro Ha BIANOBIAHE 3HAYEHHS, HaJaHE
pPO3paxyHKOBUM BUPa30M. ko
PO3paxXyHKOBHI BHpa3 3MIHEHO, SIK TIOKa3aHO
y (3), To cepenHe 3HaYECHHS HOPMAJI30BAaHHX
pe3ysIbTaTiB €KCIIEPUMEHTY Mae OyTH PIBHUM
onuHull. KigbKiCTh €KCIIepUMEHTIB N Mae
JIOPIBHIOBATH 3arajbHii KUIBKOCTI
EKCIIEPUMEHTIB 1i€1 CYKYIMHOCTI.

(5) s cykymHOCTI K MiHIMyM 3
YOTUPHOX EKCIIEPUMEHTIB, XapaKTePUCTUIHUIA
omip R, mae Oyru orpumano 3 Bupazy (A.3),

K0 TpUUHATH R~ pIBHUM 3Ha4YeHHIO,

m
nepeadavyeHOMy PO3PaxXyHKOBHM BHPA30M, Ta
BUKOpHcTaTH KoedimieHT k 3 Tabmum A.l,
B3SATUN Y 3aJI€KHOCTI BIJ 3HaY€HHS N , IO €
3arajibHOI0 KUTBKICTIO €KCIEPUMEHTIB y Wii
CYKYITHOCTI.

A.3.4 Po3paxyurogi 3nauenns

(1)  PoszpaxynkoBe 3HaueHHS omopy R,

mae BUBOIUTHCA 3 BIAIOBITHOTO
XapaKTEePUCTUYHOTO 3HAYEHHSA R,

BU3HAYCHOI'O CKCIIECPUMCHTAJILHO!

Je ¥, - YaCTKOBMH KOeQiLlieHT ONopYy;

Yos - YACTKOBHH KOeQIUieHT Pp3HHUI Y

IMOBEIIHITI B E€KCIIEpUMEHTAIbHUX Ta
eKCIUTyaTalllfHUX YMOBax.

(2) Hdna  cykymHOCTI HE MEHIIE, SIK
YOTHPHOX EKCIIEPUMEHTIB, 3HAUCHHS y,, Mae
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parameters. This design expression may either
be based on the appropriate equations of
structural mechanics, or determined on an
empirical basis.

(3) The design expression should be
modified to predict the mean measured
resistance as accurately as practicable, by
adjusting the coefficients to optimise the
correlation.

NOTE: Information on this process is given in Annex
D of EN 1990.

4) In order to calculate the standard
deviation s, each test result should first be
normalized by dividing it by the
corresponding value predicted by the design
expression. If the design expression has been
modified as specified in (3), the mean value of
the normalized test results will be unity. The
number of tests n should be taken as equal to
the total number of tests in the family.

(5) For a family of at least four tests, the
characteristic resistance R, should then be

obtained from expression (A.3) by taking Rn
as equal to the value predicted by the design
expression, and using the value of k from
Table A.1 corresponding to a value of n equal
to the total number of tests in the family.

A.3.4 Design values

Q) The design value of a resistance R,

should be derived from the corresponding
characteristic value R, determined by testing,

using:

Rd = Rk /(yM ysys) (AG)

where: y,, is the partial factor for
resistance;
Yys 15 a partial factor for differences in

behaviour under test conditions and service
conditions.

(2)  For a family of at least four tests, the
value of y, may be determined using



0o0UHCIIIOBaTHC 3a JOIIOMOT OO CTATUCTUYHUX
METO/IIB.
Hpumitka.: [HPopmMamito MOAO BiAMOBITHIX METO/IB

HaBezneHo vy Homatky D EN 1990.

(3)  AnbprepHatuBHO, y,, MOXe OyTH
NPUUHATUN

PO3PaxXyHKOBOMY

pIBHUM BIJMIOBITHOMY
3HAYECHHIO Y s
obunciaeHoMy K HaBeaeHo y Po3zmimi 2.

Mpumirka.: VY HauioHansHOMY O0AaTKy MOXe OyTh

HABCICHO 3HAYCHHS }/M Ta 7/sys . PexomenmoBaHe

3HAYCHHS I ) o o JIOPIBHIOE 1 JTSI JTIKCTIB.

(4) Mns iHImIKX THIB EKCIICPUMEHTIB, B
SIKUX PO3TIIAIAE€THCS MOKJIMBICTh HECTINKOCTI,
9yl  BHOWA TOBEMIHKM  KOHCTPYKIIA  YH
KOHCTPYKIIHHUX €JIEMEHTIB, SIKi He MOBHICTIO
OXOTUTIOIOTBCSI  €KCIIEPUMEHTOM, TO IS
OTPUMAHHS HEOOX1THOT JIOCTOBIPHOCTH,
3HaYCHHA ¥, Mae OyrM OuIHEeHe 3

ypaxyBaHHSAM JICHUX YMOB €KCIIEPUMEHTY.
A.3.5 Ekcnayamayiina npudamuicmo

(1) TloBuHHI  BHKOHYBATHCS
HaBeneHi y Po3aumi 7.

YMOBH,

JACTY-H b EN 1999-1-4: 201X

statistical methods.

NOTE: Information on an appropriate method is given
in Annex D of EN 1990.

(€)) Alternatively y,, may be taken as
equal to the appropriate value of y, for
design by calculation given in Section 2.

NOTE: The National Annex may give values for yyand
Y «s - A recommended value for y_  is 1,0 in case of

sheeting.

4) For other types of tests in which
possible instability phenomena, or modes of
behaviour, of structures or structural
components might not be covered sufficiently
by the tests, the value of y_ . should be

assessed taking into account the actual testing
conditions, in order to achieve the necessary
reliability.

A.3.5 Serviceability

(1)  The provisions given in Section 7
should be satisfied.
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JNOJIATOK B ANNEX B
[AOBIIKOBHIA] [INFORMATIVE]

CTPOK POBOTH KPIIIUJIIbHUX DURABILITY OF FASTENERS

NETAJIEN

(1) Hdna  MexaHiyHMX  3’€IHaHb Y 1) For mechanical joints in cold-formed

X0J10 JHO(OPMOBAHUX JIMCTAX, MOKE sheeting Table B.1 may be applied.

BUKOPHUCTOBYBaTHCs Tabmis B.1.

Taommuas B.1- Marepian kpinuibHUX JeTajell B 3aJIe)KHOCTI BiJl arpeCHUBHOTO cepenoBuiia (Ta
JIMCTOBI MaTepiaiy JIUIIE I O3HAHOMIIeHHs). Po3riisiaeTbes uiine pusuk Bif
Kopo3ii. Kareropito arpecuBHOCTI cepenoBuina npuitHaTo 3rigao 3 EN 1SO
12944-2
Table B.1- Fastener material with regard to corrosion environment (and sheeting material
only for information). Only risk of corrosion is considered. Environmental
corrosivity categories according to EN 1SO 12944-2

Material of fastener
Koposiii Marepian kpinuabHoi geTami
Ha Marepia TanbBanizoBa | [apsueonmuko | Heipxagito | Heipxasi
KaTeropi | I jmcrta HAa CTaJb, BaHa CTallb, 4a CTajb, 04a
a AJTToOM1HINA TOBIIIMHA TOBIIIMHA I[IEMECHTOBA CTajlb, Mosnenp 2
MIOKPUTTS MOKPHUTTS Ha 1.4301°
>7pum 2 45um 1.4006°*° | 1.4436°
c alf\l/zcntirzoe q Hot-dip zinc Stainless | Stainless
orro- Sheet Alumini- g I coated steel®. | steel, case steel, .
SVIty | terial um steel. Coat | i thickness | hardened. | 1.4301¢ | Monel
category thickness > 45 4m de §
>7um Z 4oH 1.4006 1.4436
c1 A B, C X X X X X X
D,E,S X X X X X X
A X - X X X X
C2 C,D X - X X X X
E,S X - X X X X
A X - X - X X
c3 CE X - X (X)° (X)° -
D X - X - (X)© X
S - - X X X X
A X : 04" : 09" -
D - - X - X) -
4 E X - X - X -
S - - X - X -
A X - - - (X)° -
C5-I D' - - X - (X)° -
S - - - - X -
A X - - (X)© -
C5-M D' - - X - (X)© -
S - - - - X -

Mpumitka.: CtaneBa KpinibHA JeTadb 0€3 TOKPUTTS MOXKE BUKOPUCTOBYBATHCS NIPU KOpo3iiHii kateropii C1.

88



JACTY-H b EN 1999-1-4: 201X

NOTE: Fastener of steel without coating may be used in corrosivity category C1.

A= axroMiHIH,
MOBEPXHI

HE3aJIC)KHO

B = cranesi nuctu 6e3 NOKPUTTS

C = rapsyeoununkoBani (Z275)
amomMoonuHkoBani (AZ150) cranesi nuctu

D = nrapsyeonuHKOoBaHa +
IacTUKOM abo (ap6oro

E =
JINCTU

abo
MOKPHUTTS
amomooriHkoBani  (AZ185) cranesi

S = HeipxkaBioya cTab

X = BuA Marepially, 10 PEKOMEHAYETHCS 3
OTJISIY Ha KOPO31iHY CTIMKICTh

(X) = Bua marepiany, Mo PEKOMEHIYETHCS 3
OISy Ha KOPO3ifHY CTIHKICTh JHIIE 3a
BKa3aHUX YMOB

- = TUN Marepiajy, 10 He PEKOMEHIYEThCS 3
OTJISI1y Ha KOPO3iHY CTIMKICT

a BITHOCUTLCS JIUIIIE JIO 3aKIEINOK

b BIIHOCUTBLCS JIAIIE [0 TBHUHTIB Ta
raiiok

C 1BoJiAmiiiga maiba 13 CTIMKOro Jio

CTapiHHS  MarTepialy MDK  JIICTOM Ta
KPIMUAIBHOIO JIETAJLITIO
d Heipkapiroua crans EN 10 088
e PHU3UK 3HEOApBICHHS
f 3aBXKIH TEPEBIPSIETHCS TOCTABHUKOM
JUCTIB

(2)  ArmocdepHi  Kopo3iliHI  Kareropii

srigao EN 1SO 12944-2, naBeneHo y Tabnuiri

B.2.

Bim 00poOkm A = aluminium irrespective of surface finish

B = un-coated steel sheet

C = hot-dip zinc coated (Z275) or aluzinc coated
(AZ150) steel sheet

D = hot-dip zinc coated + coating of paint or
plastic

E = aluzinc coated (AZ185) steel sheet

S = stainless steel

X = type of material recommended from corrosion
standpoint

(X) = type of material recommended from
corrosion standpoint under the specified condition
only

- = type of material not recommended from
corrosion standpoint

a refers to rivets only
b refers to screws and nuts only
c insulation washer of material resistant to

aging between sheeting and fastener

d stainless steel EN 10 088

e risk of discoloration
f always check with sheet supplier
2 The environmental corrosivity

categories following EN ISO 12944-2 are
presented in Table B.2.

89



JACTY-H b EN 1999-1-4: 201X

Tadmmus B.2-  ArmocdepHi kopo3siiini kareropii 3rigHo EN 1SO 12944-2 ta npukiaan
TUIIOBUX CEPEIOBHIIL
Table B.2- Atmospheric-corrosivity categories according to EN 1SO 12944-2 and
example of typical environment
Koposiit | PiBenn Example of typical environments in temperature climate (informative)
Ha KOpO3ilHOCTI _
Kateropi HpHKnan THIIOBOTO CEPEIOBHILA 3 YPAXyBaHHAM TEMIIEPATyPH Ta KIIMaTy
o (inbopmarriiHuii)
Exterior Interior
Corro- Corrosivity 330BHI Bceepemuni
sivity level
category
C1 TTyKe OnajroBaHi OyTUHKA 3 YUCTUM
HU3BKHA MOBITPSIM, HAMTPUKIA, odicHI
Oy[iBJIi, Mara3uHM, MIKOJIM, TOTEI.
very low Heated buildings with clean
atmospheres, e.g. offices, shops,
schools, hotels.
C2 HU3bKUH [oBiTps 3 HU3BKUM piBHEM HeonaintoBani OyniBii, B SIKMX iCHY€
3a0pyAHEeHHS. 3a3BUYall CilTbChKa MOKJIMBICTH KOHIIEHCAL[IT BOJIOTH,
MICIIEBICTbD. HAIPUKIIAJ CKIAACHKI IPUMIILICHHS,
CIIOPTHUBHI 3aJIH.
low Atmospheres with low level of pollution. | Unheated buildings where
Mostly rural areas. condensation may occur, e.g.
depots, sport halls.
C3 CepenHiit MichKke, Ta MPOMUCIIOBE TTOBITPA, BupoGHudi mpuminieHHs 3
oMipHe 3a0pyJHEHHSI CIPUYMCTHM Ta30M. | BHCOKOIO BOJIOTOIO Ta JESIKAM
IIpubepexHi 30HU 3 HU3BKOIO 3a0pyIHEHHSM MOBITPSI, HATIPHUKIIAT
COJIOHICTIO. Xap4oBe BUPOOHUIITBO, 3aBOJIH,
MpajbHi, MUBOBAPHI Ta
MOJIOKO3aBOaH.
medium Urban and industrial atmospheres, Production rooms with high
moderate sulphur dioxide pollution. humidity and some air pollution,
Coastal areas with low salinity. e.g. food processing, plants,
laundries, breweries and dairies.
C4 BHUCOKHI [IpomucnoBi 30HM Ta TpuOEPEXHi XimiuHi 3aBOJH, TUIABANbHI
palioHU 3 CEPETHBOIO CONOHICTIO. Oacelinu, Oeperoi
CyITHOOYIiBEJIBbHI 3aBOIH.
high Industrial areas and coastal areas with Chemical plants, swimming pools,
moderate salinity. coastal ship- and boatyards.
C5-1 yxe [IpomucioBi 30HH 3 BUCOKOIO BOJIOT OO Bynisni Ta 30HU 3 Maibke
BHUCOKUU Ta arpeCUBHUM CCPCIOBUILICM IMOCTIMHOIO KOHZ[eHcaI_Ii€IO BOJIOTHU
(mpomucioBH Ta BUCOKUM 3a0pyAHEHHSIM.
i)
very high Industrial areas with high humidity and Buildings and areas with almost
(industrial) aggressive atmospheres. permanent condensation and with
high pollution.
C5-M IIyKe Bbeperosi Ta npubepeskHi 30HN 3 BUCOKOIO | bymiBiti Ta 30H 3 Maiie MOCTIiTHOIO
BHUCOKHUM COJIOHICTIO. KOHJIEHCAI[ICIO0 BOJIOT'H Ta BUCOKHUM
(MopChKi) 3a0pyHCHHSIM.
very high Coastal and offshore areas with high Buildings and areas with almost
(marine) salinity. permanent condensation and with

high pollution
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EUROPAISCHE NORM netoma 2009 pi

ICS 91.010.30; 93.020
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1) 3wminmgo 1.2.3

Saminumu "EN 485-2:1994"
Ha

"EN 485-2:2008".

3aminumu "EN 508-2:2000"
Ha

"EN 508-2".

Saminumu "EN 1396:1996"
Ha
"EN 1396:2007".

Buoanumu eci nocunanns na "EN 10088".

2) 3minu 10 3.2.1

"Tabmuusa 3.1", eunocka "1)", szaminumu
"EN 485-2:1994-11"
Ha

"EN 485-2:2008".

"Tabmuus 3.1", eunocka "2)", saminumu
EN 1396:1997-2"

Ha

"EN 1396:2007".

"Tabmuus  3.1",  9-muu  psodox  (wis
"EN AW-5251"), 2-euti cmoenuuk, saminumu
"AIMg2" Ha

"AlMg2Mn0,3".

3) 3minu 10 5.5.4.3

"Tabmuus 5.5", saminumu mabauyio
HACMYNHOIO"

1) Modifications to 1.2.3

Replace "EN 485-2:1994"
with
"EN 485-2:2008".

Replace "EN 508-2:2000"

with

"EN 508-2".

Replace "EN 1396:1996"

with

"EN 1396:2007".

Delete the whole reference to "EN 10088".

2) Modifications to 3.2.1

"Table 3.1", footnote "1)", replace
"EN 485-2:1994-11"

with

"EN 485-2:2008".

"Table 3.1", footnote  "2)", replace
"EN 1396:1997-2"

with

"EN 1396:2007".

"Table 3.1", 9th row (for "EN AW-5251"), 2nd
column, replace "AlMg2"

with

"AlMg2Mn0,3".

3) Modification to 5.5.4.3

"Table 5.5", replace the whole table with the
following one:

Tabauus 5.5 - ['HyukicTh Ap Ta KOeQIi€HT CIHIBBIIHOMICHHS HAMPYXeHb IS CTIHKH 3

CIIECMCHTAaMHU KOPCTKO CTi

Table  5.5- glenderness Lo and stress relation factor w for a web with stiffeners

Mi q Koedimient
ICHePO?)TaHIyBaHHf[ a(?TI/IHa FHy‘-IKiCTB )\4p CHiBBiIIHOHIeHHﬂ
rnomnuul CTIHKH HABAaHTAXKEHb
PozramyBanns Ny i
: Web part Stress relation factor
YaCTUHHU CTIHKHU p Slenderness XP W
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"mojanpiry iHGOpMAIli0 IMIOJ0 BUIPOOYBaHBb
MOXHa OTPUMATH 3 HAIIOHAJIBLHOTO J0JaTKy"
Ha

"mojanpily 1H(GOpPMALIO MO0 BUMPOOYBaHb
Ta OLIHKM pe3yJbTaTiB BUIPOOYBaHb MOXKHA
OTPUMAaTH 3 HallIOHAJIBHOI'O JOJATKy".

be3 enemeHnTiB skopcTKOCTi, PrcyHok 5.7 (a)
No stiffeners, Figure 5.7 (a)
MiX CTUCHYTOIO
IIOJIMICHO Ta
LIEHTPAIbHOIO BICCIO f, e
S, X =1, 052 — y=——
Between compression Ek, €
flange and centroidal
axis
OnuH eeMeHT KOPCTKOCTI, pucyHok 5.7 (D)
One stiffener, Figure 5.7 (b)
ITpunerna no
CTHUCHYTOI TOJTUII
s A =1, 052 k _& N,
Adjacent to 2 Ek v e
compression
flange
IIpunerna no
HEHTPaIBHOI OCi k ~10 fo (ec -h, - hsa) e
§ 52 Ek_ e V= ;
Adjacent to centroidal ¢ Sy -sing
axis
JIBa enemMeHTa )KOpPCTKOCTI, pUCcyHOK 5.7 (C)
Two stiffeners, Figure 5.7 (c)
[Ipunerna no
CTUCHYTOI TIOJHII
s A =1, 052 b _&h,
Adjacent to 2 Ek ¥ e,
compression
flange
Mix nBoMa —
= S f e —Nn —
v L e S G
P b t '\ Ek, €, e,—h,—h
Between stiffeners
IIpunerna no
HEHTPAIBHOI OCi e —h —h e
S, =1,052—~ \/f (° n, Sa) = .
Adjacent to centroidal Ek & S, -sing
axis
4) 3minm 10 A.1 4) Modification to A.1
Posoin "(1)", 'Tipnwmitka 2", saminumu Paragraph "(1)", "NOTE: 2", replace "The

National Annex may give further information
on testing"

with

"The National Annex may give further
information on testing and on the evaluation of
test results”.
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“€BPOIIEVICBKUI CTAHJIAPT EN 1999-1-4:2007/A1
NORME EUROPEENNE

EUROPAISCHE NORM Cepreitk 2011 pix

ICS 91.010.30; 91.080.10

AHTITIIChKA BEepCis

€Bpokon 9: [IpoekTyBaHHS aFOMiHIEBUX KOHCTPYKITIH
Yactuna 1-4: XononHopopMoBaHi JIUCTH

Eurocode 9 - Calcul des structures en aluminium - Partie Eurocode 9 - Bemessung und Konstruktion
1-4: Toles de structure formées a froid von Aluminiumtragwerken -Teil 1-4:
Kaltgeformte Profiltafeln

Iz monpaBka BHOCUTH 3MiHU 110 EBpormeticekoro cranmapty EN 1999-1-4:2007; Bona Oyna 3aTBepKeHa
CEN 8 Kgitas 2011

Unenn CEN mnoBuHHI BukoHyBatd MikHapoaHi ctanaaptu CEN/CENELEC, mo peryiomTs yMOBH
BKJTIOUEHHSI IIMX IOMPAaBOK 10 BiINOBIJHMX HAIIOHAJBHUX cTaHIapTiB O0e3 Oyap skux 3miH. OHOBIEHI
nepenikn Ta OiGmiorpadiuHi mOCHIaHHA IIOAO TAKUX HALIOHAJIBHHUX CTAaHAAPTIB  MOXYTb
3acTocoByBatucs 3a Bumororo 110 1nentpy ynpasiinHasi CEN-CENELEC uu o Oyap-skoro uneny CEN

L1i monpaBKu iCHYIOTH Y TPhOX OQIIIHHUX Bepcisix (aHTITIHCHKOI, (PPAHITY3bKOIO Ta HIMEIIBKOKO MOBaMH).
Bepcis nmepeknazena Oyap-SKO0 1HIIOI MOBOIO, MAa€ TaKHH caMHi caryc, Mo ¥ odilliiiHi BHIAHHS 3a
YMOBH, IO Tepeknan BukoHaHo wieHoM CEN mix #oro BigmoBifaibHICTh, Ta iHpOpMAIlS MPo HOro
ICHYBaHHS JOBEJIEHA JI0 BijoMa [EHTPY yIPaBIiHHS.

Unenam CEN e neprxaBui komiTeTu cranmaptiB ABctpii, benbrii, Bomrapii, 'epmanii, I'pemii, JaHnii,
Ecronii, Icnanaii, Icmanii, Ipaanaii, Itanii, Kinpy, Jlatsii, Jluteu, JlrokcemOypry, Manstu, Hinepnaumis,
Hopgerii, Ilompmi, Ilopryramii, Pymynii, CnoBayuunu, Crosenii, CnonydeHoro KopomiBcrsa,
VYropmunu, @innsganii, @paniii, Xopsarii, Yecbkoi Pecniyoiku, [IBeri ta [Betinapii.
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references concerning such

national standards may be obtained on application to the CEN-CENELEC Management Centre or to any
CEN member.

This amendment exists in three official versions (English, French, German). A version in any other
language made by translation under the
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EUROPEAN COMMITTEE

g — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved worldwide for CEN national
Members. .
Ref. No.: EN 1999-1-4:2007/A1:2011: E

98



Bcerynne ciioBo

Lleit moxyment (EN 1999-1-4:2007/A1:2011)
Oyno miArotoBaHo TeXHIYHUM KOMITETOM
Committee CEN/TC 250 «KoHCTpyKTHBHI
EBPOKOJIH, cekpeTapiaT SIKOTO
nignopsiakoByerbes BSI. Jlanum nmompaBkam 10
eBpomneiicekoro cranmapty EN 1999-1-4:2007
Mae OyTH HaJaHO CTaTyC HAIIHAIBHOTO
CTaHAApTY, abo [UIIXOM myOmikarii
IICHTUYHOTO TEKCTY, a00 MIATBEPKEHHSIM [0
Ceprmast 2012 poky, TakoX CylmepewIinBi
HallOHAJIbHI CTaHJapTH MAaroTh Oyt
Bimkukani 1o Ceprast 2012.

Tako>x cIiji 3BepHYTH yBary Ha Te, IO IEBHi
YaCTUHM  JIaHHOTO  JOKYMEHTY  MOXYTh
nigsiraty aii nateHtHoro npasa. CEN [i/um
CENELEC] He Hece BIINOBiTaJIbHOCTI 3a
inenTudikaiito OyJap-sIKUX, YU YCIX MaTEHTHUX
pasB.

3rigno g0 BayrpimHix Bumor CEN/CENELEC,
JaHuii ~ €BpOMEHChKUN  CTaHAapT  MaroTh
BHUKOHYBAaTH OpTaHi3allii HACTYyMHUX KpaiH,
BIIMOBiaTbHI 32 (OpMYBaHHS HaIlIOHATBHUX
crangaptiB.  ABctpii, benbrii,  Bousrapii,
I'epmanii, ['pemii, [anii, Ecrtonii, Icmannii,
Icnanii, Ipmanaii, [tanii, Kinpy, Jlarsii, JIuteuy,

JlrokceMOypry, MabTH, Hinepnannis,
Hopgerii, [Ilomemi, [opryranii, Pymysii,
CrnoBayuyuHy, Crnosewii, CrorydeHoro

KopomnisctBa, Yropuuau, Oinnsaaii, @panmii,
Xopsarii, Yecvkoi PecmyOmiku, IlIBemi Ta
IBeitnapii

1 3mina xo 3.1

Tabauya 3.1, cmosbyux 2, psoox 9. 3aminumu
«AlIMg2» «AlIMg2Mn0,3».

Tabmums 3.1, micnsa psaaky 9, momaTé HOBUI
PAMOK, JIO SKOTO BHECTH XapaKTePHCTUKH
cruaBy «6025-7072 alclad 6)» sx mokasano
HIDKYE:

JACTY-H b EN 1999-1-4: 201X

Foreword

This document (EN 1999-1-4:2007/A1:2011)
has been prepared by Technical Committee
CEN/TC 250

“Structural Eurocodes”, the secretariat of which
is held by BSI.

This Amendment to the European Standard EN
1999-1-4:2007 shall be given the status of a
national standard, either by publication of an
identical text or by endorsement, at the latest by
August 2012, and conflicting national standards
shall be withdrawn at the latest by August 2012.

Attention is drawn to the possibility that some
of the elements of this document may be the
subject of patent rights. CEN [and/or
CENELEC] shall not be held responsible for
identifying any or all such patent rights.

According to the CEN/CENELEC Internal
Regulations, the national standards
organizations of the following countries are
bound to implement this European Standard:
Austria, Belgium, Bulgaria, Croatia, 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 the United Kingdom.

1 Modification to 3.1

Table 3.1, in column 2 row 9 replace " AlMg2"
with "AlMg2Mn0,3".

Table 3.1, after row 9, add a new row to the
table with characteristics for Alloy "6025-7072
alclad 6)” as shown

below:

6025-7072 | AIMg2,55iMnCu-

H34

5 210 165 2-3

alclad ® AIZn1 alclad ®

H36

5 220 185 2-4
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Table 3.1, add footnote 6 as shown below:
Tabauys 3.1, dooamu 31ocKy 6, K NOKA3AHO HUMICHE:

6) EN AW-6025-7072 alclad (EN AW-AIMg2,5SiMnCuAlZnl alclad) € xommno3utHiM MaTepiaiom
3 cepaeunukomM 3 EN AW-6025, obmmutunii 3 o6ox 6OokiB EN AW-7072. Jlns mnigBUIIeHHS
JIOBTOBIYHOCTI OOmMBKa 3 000X OOKIB Mae OyTu He TOHIIOW HDXK 4% BiA 3aranbHOI TOBUIUHU
Marepiany. Skmo ToBmMHA 1 mepeBuinye 5%, e Mae OyTH BpPaxOBaHO Y KOHCTPYKTHBHUX
po3paxyHkax, TOOTO, y po3paxyHKax NpHHMaEe y4acTh JIMIIE TOBIIMHA CEPACYHHKA CKIIAJIEHOTO
JucTa. 3 OTJISANY Ha Il BUMOTH, Y TEXHIYHHUX crieu(ikailisax 10 BUTOTOBJICHHS MalOTh OyTH BKa3aHi
4% miHIMaJIHHOI TOBIIMHMA OOIIMBKH 1 MIHIMaJdbHA TOBIIMHA CepJevyHHMKA. Ha mimcTaBi mux JaHUX
KOHCTPYKTOP MO€ 3a0€3MeUrTH BiIMOBIAHI CKIIa0B1 (PKTOM TEXHIYHOTO Orjsiay 3.1.

6) EN AW-6025-7072 alclad (EN AW-AIMg2,5SiMnCu-AlZnl alclad) is a composite material with
core material EN AW-6025 and a cladding on both sides with EN AW-7072. For reasons of
durability the cladding should have a thickness of at least 4% of the overall thickness of the material
on each side. If the thickness of the cladding exceeds 5% this fact should be considered in the
structural calculations, i.e. only the core thickness of the composite sheet should be taken in account.
For these reasons the minimum cladding thickness of 4% and the minimum core thickness should be
specified in the execution specification in order that the constructor can procure the corresponding
constituent products with inspection certificate 3.1.
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Kox YKH/I: 91.010.30

KirouoBi croBa: Oe3meka, JOBrOBIYHICTh, TPAaHWYHI CTaHH, MaTepiaid, MIIHICTh, aFOMIHI€B1
KOHCTPYKIIii, X010aHO(GOPMOBaHI IUCTH, CTIHKICTh, CTUCK, KOJOOJICHHSI.
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