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KOHCTpYyKIii iMeHi B.M. IllumMaHOBCHKOTOY

I[MEPEKJIAl 1 HAYKOBO-TEXHIUYHE PEJJAT'YBAHHS: B. I'opaees, n.1.H., npod. (HaykoBwuii
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MiHicTepcTBa perioHaJIbLHOr0 PO3BUTKY, OYIIBHULTBA T KUTI0BO-KOMYHAJBHOI0 FOCIOIAPCTBA YKpaiHH
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HAIIOHAJILHUM BCTYII

Leit crangapt € Totoxxuuit nmepexnan EN 1999-1-4:2007 Eurocode 9 - Design of aluminium
structures - Part 1-4: Cold-formed structural sheeting (EBpoxox 9. IlpoekTyBaHHs aqrOMiHIEBUX
koHCTpyKiii. Yactuna 1-4. Xos101H0(OPMOBaHI JINCTH) 3 TEXHIYHOIO MOMPABKOKO EN1999-1-
4-2007/AC-2009 Ta 3minoro EN1999-1-4-2007/A1-2011.

EN 1999-1-4:2007 minrotosneno Texuiuaum xomitrerom CEN/TC 250, cexperapiatoM sIKOoro
kepye BSI.

J10 HaIiOHATBFHOTO CTAHAAPTY JOJIYYEHO aHTJIOMOBHHM TEKCT.

Ha Tepuropii Ykpaiau sk HalliOHaILHUI CTaHIAPT i€ JIiBa KOJOHKA TEKCTY
JCTY-H b EN 1999-1-4:2007 «EBpoxon 9. IlpoekTyBaHHs anoMiHieBUX KOHCTpYKIii. YactuHa 1-4.
Xonoauodopmonani muctu (EN 1999-1-4:2007, IDT)», BukianeHa ykpaiHCbKOKO MOBOTO.

Biamosinno no JIBH A.1.1-1-2009 «Cuctema crangaptu3ailii Ta HOPMYBaHHS B OY/JIBHHIITBI.
OCHOBHI TIOJIOKEHHS» IIeH CTaHIapT BIJHOCUTHCS 10 Komiuiekcy B.2.6 «KoucTpykmii OyauHKIB i
CHOPYI».

CraHmapT MICTUTh BUMOTH, SIK1 BIIMTOB1IaI0Th YAHHOMY 3aKOHOIaBCTBY.

HayxoBo-TexHiuHa opraHizailis, BIANIOBIaNbHA 32 el cTaHAapT — TOBapuUCTBO 3 OOMEKEHOIO
BIINOBIAATBHICTIO «Y KpaiHChKHUM IHCTUTYT cTaneBuX KOHCTPYyKIii iM. B.M. [llumManoBChKOTOM.

Jlo cTanmapTy BHECEHO TaKi peaaKI[iitH1 3MI1HH:

- CJIOBA «Iei MDKHAPOJHUMA CTaHIApPT» 3aMIHEHO Ha «IIe CTaHIapT»;

- CTPYKTYpH1 eneMeHTH craniapty: «OOxmanuuky», «llepeamoBy», «HaimioHansHUI BCTym»,
«BusnauenHs mnoHATH» Ta «bibmiorpadiuHi gaH» odopmileHO 3TiAHO 3 BUMOTaMU
HallOHAJIbHOT CTaHJapTU3allii YKpaiHu;

- 3 «llepenmoBu mo EN 1999-1-4:2007» y 1med «HaIIOHAJIBHHWN BCTYI» B3SATE TeE, IO
6e31ocepeIHbO CTOCYETHCS 1IHOTO CTAHIAPTY;

- HaIlOHAJIBHUU JAOBIIKOBUH J0JIATOK HABEJICHO SK HACTAHOBY JIJIs KOPUCTYBAYiB.

Komii MC, He npuiiHATHX SIK HAI[IOHAJIbHI CTaHAApTH, Ha sKi € mocuiaanHs B EN 1999-1-4:2007,
MoxHa orpuMatu B ['omoBHOMY ormi HOpMaTuBHUX HoKyMeHTiB JIIT «YkpH/IHL».

[Tepenik namionanbaux crangaptiB Ykpaiau (JACTY), inerrnuanx MC, mocunaHHs Ha SIKi € B
EN 1999-1-4:2007, naBeneno B nagatky HA.

Texuiuna mompaBka EN1999-1-4-2007/AC-2009 Tta 3mima EN1999-1-4-2007/Al1-2011 o
EN 1999-1-4:2007 nonani B kil JICTY-H b EN 1999-1-5:201X mics 6i6aiorpadii.
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Beryn

Haamit  moxyment (EN 1999-1-4:2007) OyB
nigroroBinennit  Texuiunum  KomireTtom
CEN/TC 250 “byniBensHi €Bpoxoaun”,
cekpeTapiaT sKoro miarpumyerscsi BSI.

Hpomy €BpomnelickkoMy cTaHmapty Oyzae
Ha/IaHUi craryc HAI[IOHAJIBHOTO 3
myONiKalier0  iIeHTUYHOTO  TEKCTy  abo
cxBaJieHHAM He mi3Hinre nuctomana 2007 poky
i pu CKacCyBaHHI KOHQUTIKTYIOUNX
HaIllOHAJTBFHUX CTaHJAPTIB HE MI3HIIIE Oepe3Hs
2010 poky.

CEN/TC 250 Hece BIONOBIJAIBHICTH 3a yCi
byniBenbHi €Bpokoau. Y BIANOBIIHOCTI 3
BHyTpimHiME moctaHoBamu CEN/CENELEC
HaI[IOHAJIbHI OpPraHu 31 CTaHAapTHU3allll TaKuX
KpaiH 3000B’s13aH1 3JIMCHUTH IMILUIEMEHTALII0
bOro €BpOMENCHKOro cTaHAapTy: ABCTpif,
benbris, bosrapis, Bennka bpuranis, 'pertis,
Hanis, Ecronis, Ipmannmia, Icnanmisa, Icnanis,
Itanis, Kinp, JlarBis, Jlutea, JlrokcemOypr,
Mansta, Hinepnannu, Himeuunna, Hopseris,
[Tonwmia, [opryranis, Pymynis, CioBayunna,
Crnosenisa, YropmmuHa,Oinnsanis, Dpaniis,
UYecwka PecniyOuika, [Beimnapis, [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 CTAHJAPT YKPATHU

€BPOKO/I 9. MIPOEKTYBAHHSA AJTIOMIHIEBUX KOHCTPYKIIN
YACTHHA 1-4. XOJIOAHOPOPMOBAHI JIUCTHU

EBPOKO]/I 9: IPOEKTUPOBAHME AJIIOMUHUEBBIX KOHCTPYKIIIA
YACTbD 1-4. XOJIOAHOD®OPMUPOBAHHBIE JINCTHI

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

OcHoBu nporpamu €Bpokoay

Y 1975 poui Kowmicia €Bpomneiicbkoi
CriibHOTH BHpIIMIA PO3MOYATH MpPOrpamy
Tl y ranmy3i OyIiBHUIITBA HA IMIJCTaB1 CTaTTI
95 JoroBopy. Metow mnporpamu Oyno
YCYHEHHSI  TEXHIYHUX  MEpemKoa  Jyis
TOPriBII1 TA Y3TO/DKEHHS TEXHIYHUX YMOB.

VY pamxkax 1iei nporpamu aiii Komicis B3siia
Ha ce0e IHIMIATHBY BCTAHOBHTH CHCTEMY
V3rO/DKEHUX  TEXHIYHUX  TpaBWiI IS
MPOEKTYBaHHsI Oy/iBeNb 1 CHOPYH, SKi Ha
TIePIIIii cTasii Maju CIIyryBaTH
ATPTEPHATHBOIO YMHHUM  HAI[lOHATbHUM
MpaBHJIaM JIEpXKaB-WICHIB, a 3PEIITOI0 Malll
3aMIHUTH iX.

Yroponopx m’atHamaTH pokiB Kowmicis 3a
nonomMoroto PoGoyoro xomirtery, 10 CKiamgy
SKOTO BXOMMJIM TIPEJCTABHUKU  JICPIKaB-
YJICHIB, BEJIa pOo3pOoOKy mporpamu €BpOKOIIB,
sSKa TpU3BeNla JO MyOJiKalii KOMILIEKTY
MIEPIIOro MOKOMIHHSA €BPOINEHCHKUX KOMIB Y
80-x pokax.

VY 1989 poui Kowmicis Tta aepxaBu-wienn EU
(Eponeiicbkoi  CmimpbHOoTH) Ta  EFTA
(E€Bpomneiicbkoi Acoriamnii Binbaoi Toprisoi)
Ha OCHOBI yrom/ll mibk Kowmiciecro ta CEN
(€BponeiicbkiM KOMITETOM 31
CTaHJapTU3aIlii) BUPILINIH nepenatu
HiAroToBKY Ta myomikamito €pokosis CEN
3a gomoMoror cepii Manaaris, 1m0 B
pesynbTaTi Hagano O €BpokogaM y
Maif0yTHbOMYy  cTarycy  €BpONEHCHKOTro
crangapty (EN). Ile moB’s3ye €Bpoxoau 3
nonokeHHsimu  [lupextuB Pamum 1 Pimens

YuHHUA 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
European standards (e.g. the Council

1
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Kowmicii mono €Bpomneicbkux CTaHaapTiB
(tobro HupextuBu Pamu 89/106/EEC mromo
OyniBenbHux BupoOiB — CPD — Ta lupexkrun
Panu 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BIIHOCHO CYCIUIBHUX pOOIT Ta mOCIyr i
€KBIBAJICHTHUX JUPEKTHB EFTA,
3al0YaTKOBAHUX 3  METOK  JONOMOTTH
3aCHYBaHHIO BHYTPIIIHBOTO PUHKY).

CtpykTypHa mporpama €BpPOKOIB BKIIOYAE
CTaHJAPTH, SIKi B OCHOBHOMY CKJIaJIalOThCS 3
JEKITbKOX YaCTHH:

EN 1990 €Bpokoa: OcHOBU HpOEKTyBaHHS
KOHCTPYKIIH

EN 1991 €spoxona 1. [ii Ha KOHCTpYKIIii

EN 1992 €poxon 2. IlpoexryBaHHS
3a11300€TOHHUX KOHCTPYKLIN

EN 1993 €poxon 3. IlpoekryBaHHsS
CTaJIeBUX KOHCTPYKIIIH

EN 1994 €Bpoxon 4. IlpoexryBaHHS
CTasIe3a11300€TOHHUX KOHCTPYKIIIH

EN 1995 €poxon 5. IlpoekryBaHHs
JiepeB’ THUX KOHCTPYKIIIH

EN 1996 €Bpokon 6. IlpoektyBaHHsS
KaM’STHUX KOHCTPYKITIH

EN 1997 €BpoKo 7. I'eoTexuiune
MIPOEKTYBaHHS

EN 1998 €Bpokon 8. IlpoekryBaHHs
CEHUCMOCTIMKUX KOHCTPYKITIH

EN 1999 €spokon 9. IIpoekryBaHHs
AIFOMIHIEBUX KOHCTPYKITIM.

Crangaptu €BpOKO/IIB BU3HAIOTH

BUIMOBIIAJILHICTE  PETYJIATOPHUX  OpraHiB
JepKaB-4JICHIB Ta 3aXHINAIOTh iX MPaBO Ha
MPU3HAYCHHS BEJIUYMH, SKI IIOB’s3aHi 3
pEeryJalOBaHHSAM  NUTaHb  O€3leKu  Ha
HaI[IOHAILHOMY  pIBHI TaM, J€ BOHHU
BIJIPI3HSIOTHCA.

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.

'Vroma mix Kowmiciero €pponeiicbkoi CHiIbHOTH Ta
€BporeiickkuM KomiTeroM 3i cranmaprusanii (CEN)
moxo poboTH Hax €BpPOKOAAMH UL TIPOCKTYBAHHSI
OyniBens i criopyn (BC/CEN/03/89).

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



Craryc Ta rajry3b 3acTOCyBaHHS
€BpokoaiB
Hepxapu-unienu EU ta EFTA Bu3Ha0Th, 1110
€BpOKOIM MAIIOTH SIK €TAJOHHI JOKYMEHTH

JUIS TAKHUX L{LJIEH:

— 4K 3aci0 JOBEAEHHSA  BIAMOBIIHOCTI
OymiBedb 1 CHOPYI OCHOBHHM BHMOTaM
HupexktuBu Pamm  89/106/EEC, 30kpema
ocHoBHIE BHMO3lI Nel — MexaHiuna
MILHICTh TAa CTIAKICTH — 1 OCHOBHIM BUMO31
Ne 2 — IToxexua Oe3mexa;

— SIK OCHOBA JUTSl YKJIQIaHHS KOHTPAKTIB IS
OyaiBeNnb 1 CIOPYJ Ta TOB’A3aHUX 3 HUMHU
TH)KEHEPHUX MOCIIYT;

— SIK OCHOBA I CKJIAQJaHHS Yy3TODKCHHX
TEeXHIUHUX crenudikamii g OyniBeIbHUX
BUpoOiB (ENs ta ETAs).

€BpPOKOJIM, OCKUTPKA BOHH 0O€3MOCEepeTHbO
BITHOCSTHCS 10 OyIIBEIBbHUX CIIOPYA, MalOTh
MPSAMUAN 3B’SI30K 13 TIIyMa4YHUMU
JIOKYMEHTaMU> po3auTy 12 CPD,
HE3BAXKAIOUM Ta TE, 110 BOHU MarOTh PI3HY
MPUPOY 3 TapMOHI30BAHMMH CTaHIapTaMH
Ha BupoOwS. TakuM uHWHOM, TeXHiuHi
aCNeKTH, SIKi BUIUTMBAIOTh 3 €BPOKOJIB ISt
OyniBenb 1 CIOpy/, MOBUHHI B MOBHIN Mipi
OyTH pO3TIASHYTUMH TEeXHIYMMHU KOMITeTaMu
CEN Tta/un pobounmu rpynamu EOTA, siki
pO3pOOJISAIOTh CTaHTAPTH Ha OyIiBENbHI
BUPOOM, 3 TIO3WINNA JOCSATHEHHS ITOBHOL
CYMICHOCTI TEXHIYHUX crenudikamii 3
€BpOKOIAMH.

np. ACTY-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..

2Bignosizno mo cr. 3.3 moxymenrta CPD ocHoBHi
Bumorn (ER) oTpumaioth KoHKpeTHYy ¢GopMmy y
TIYMaYHUX JOKYMEHTaX JJIsl CTBOPEHHS! HEOOXIITHHX
3B’S3KIB MDDK OCHOBHMMM BUMOIAMH Ta MaHIaTaMH
1t rapmonizoBanux ENs ta ETAGS/ETAS.

SBignosigao g0 cr. 12 CPD TIyMadHi AOKyMEHTH
MaroTh:

a) HaJgaTH KOHKpeTHOi (pOpMU OCHOBHHUM BHIMOTaM,
Y3TOAMBIIM TEPMIHONIOTII0O 1 TEXHiYHI 3acamd 1
BKa3aBIIX KJacu abo piBHI U KOXKHOI BUMOTH, 1€ TIe
HEOOX1IHO;

b) BKazaTW METOAM BCTAHOBJICHHS CIIiBBiJIHOIICHHS
MDK IIMMH Kiacamu abo pIiBHAMH BHMOT i3
TEeXHIYHUMH  BHUMOTaMH,  HalpHKIaJ,  METOIH
pO3paxyHKy 1 TIEpeBipKH, TEXHIYHI TpaBWIa
MIPOCKTYBAHHS 1 T. 1H.;

C) CIyryBaTH PEKOMEHMAINIEI0 Ui BCTAHOBJIICHHS
Y3TOIKEHUX CTaH/IapTiB 1 HACTaHOB IS
€BpOIEHCHKOTO TEXHIYHOTO YXBAJICHHS.

€Bpokoan (aKTHYHO BIJIrparoTh MOAIOHY pPONb Yy
cdepi ER 1 i gactuni ER 2.

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

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

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

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

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

The Eurocodes, de facto, play a similar role in the
field of the ER 1 and a part of ER 2.



np. ACTY-H b EN 1999-1-4:201X

Crannmaptu  €BpOKOJIB  PEIIaMEHTYIOTh
3arajibHi  MpaBWJa  MPOEKTYyBaHHS  JUIA
MPAKTUIHOTO BUKOPUCTaHHSA BCIX

KOHCTPYKI[iH Ta iX KOMIIOHEHTIB SK
TpamuIifHOTO, TaKk 1  IHHOBALIAHOTO
XapakTepy. YHiKanbHI (opMH KOHCTPYKIIii
a00 yMOBHM TIPOEKTYBAaHHSI CHEI[IaJIbHO HE
OXOIUTIOIOTHCS, 1 B TaKUX  BHIAJKaX
MPOCKTYBAIBHUKY TOTPIOGH  J101aTKOBHIA
€KCIIEPTHUI PO3TJISIL.

HanionanbHi crangapru,
110 BIPOBAXKYIOTh €BpoKoIH

HarmionanpeHi cranaapTH, 110 BIPOBAKYIOTh
€BpoKO/IM, 3aBXKAM BKIIOYAIOTH IOBHHUM
TEKCT €BpOKOy (BKJIIOYAIOYH BC1 JOJATKH),
Bumannii CEN, sxomMy MOXyTh mepenyBaTu
HamionanpHuit ~ TUTYyABHUH ~ JHMCT  Ta
HamionanebHa mepenMoBa, a TaKOX MOXYThb
CyNpOBOKYBaTUCS Hamionansaum
nojaTkoM (iHdopMatiiHuM).

Hanionaneuuit  nonatox  (iHpopMaliiitHuil)
MOXK€ BKJIIOYATH 1H(OpMaIlito BITHOCHO THX
napaMmeTpiB, K1 3aJUIIUIUCS BIIKPUTHUMH B
€BpoKoJax g HAIIOHATHHOTO BHOODY,
BioMi SIK HaAI[IOHAIILHO BHU3HA4YEH]
napaMeTpd A BUKOPHUCTAHHS  IPHU
MpOEKTyBaHHI OyjaiBedb Ta I1HXXEHEPHHUX
cropys, 1mo OyayTh 3BElEH1 Yy 3alliKaBJeHIH
KpaiHi, a came:

— 3HAUEHHS  YaCTKOBUX  KOE(QII[IEHTIB
HaJIHHOCTI Ta/ab0 KiacuQikaiio BHUMAAKIB,
JUTST SIKAX €BpoKo periamMeHTye
BHKOPHUCTAHHS aJIbTCPHATHUB;

— 3HAYCHHS, K1 CJIiJ] BAKOPHCTOBYBATH TaM,
e B €BpOKOJIl  HABEJAEHO  TUIbKH
[MO3HAYEHHS;

— crneundiuHi gaHi KpaiHu (reorpadidHi,
KJIIMaTH4HI TOILO), HAIIPUKJIAJ, KapTa BITPY;

— KOHKPETHI METOJMKHW JJII TUX BHUIIAJKIB,
KOJM €BPOKOJI periaMeHTye BUKOPHCTAHHS
aIbTePHATHB.

— TIOCWJIaHHS Ha HECYNEepe4yHy [0JaTKOBY
iHopMaIltito, 110 MOX€  JOIOMOITH
KOPHUCTYBady y BUKOPUCTaHHI €BPOKOTY

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. snow 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’sa3Kku Mizk €BpokoaamMu
Ta TAPMOHI30BaHUMH TEeXHIYHUMH
cnenudikauiavu (ENs ta ETAs) nas
BUPOOIB

HeoOxinHa Y3rOJKEHICTh MDK
rapMOHI30BaHUMU TEXHIYHUMHU
cnenuikaisMu s OyIiBeIbHUX BUPOOIB
Ta TEXHIYHUMHU TpaBWIAMHU U1 OymiBenb i
cropyn Ta 6yaiBenbruX pobit®. Kpim Toro, y
noBHIK iH(popMmarii, sika cynpoBomkye CE
MapKyBaHHsS OyZIBeJIbHMX BHUpOOIB 1 Mae
BIIHOIIEHHS 10 €BPOKOIB, Ma€ OyTH UITKO
3a3Ha4YeHO, K1 HAIIOHAJILHO BHU3HAYEHI
napaMmeTpu Oysu B3sTi 10 yBaru.

HauionaabHU# 101aTOK
s EN 1999-1-4

et  crammapT Hajae  ajgbTepHATUBHI
MPOIIEAYPH, BEIUYMHUA 1 PEKOMEHMIAIl] s
KJIaciB 3 MPHUMITKaMU, SIKi BKa3ylOTh MicCIIE,
Jie HEOOX1HO 3poOHUTH HaIllOHATBHI BHOIp.
Takum uywmHoMm, HamioHaneHMiA cTaHOApT,
skuid immiementye EN 1990 nmoBunen matu
HamionansHUI NOJATOK, KWK BKJIIOYAB OH
yci HairlonanbHO BH3Ha4YeH1 mapameTpH, sKi
BUKOPUCTOBYIOTHCSI ~ IIPU  MPOEKTYBaHHI
OyniBeNb Ta MUBUIBHUX CIIOPYI , K1 OYIyTh
moOy/10BaHi y BIAMOBIAHIN KpaiHi.

HamionansHuM BHOOpPOM J03BOJICHO BBIATH
1o EN 1999-1-4 3a normomororo:

2(3)
2(4)
2(5)
3.1(3)
7.3(3)
A1(1)
A.3.4(3)
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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.

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

2(3)
2(4)
2(5)
3.1(3)
7.3(3)
A.1(1)
A.3.4(3)

4 Nus. Ct. 3.3 1 C1.12 CPD, a takox 4.2, 4.3.1, 4.3.2
ID 1.

4 see Art.3.3 and Art.12 of the CPD, as well as clauses
42,43.1,432and5.20f ID 1.
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1 3AT'AJIBHI TOJIOKEHHSA

1.1  Taxy3s 3acTocyBaHHS
1.1.1 TIany3s 3acmocysanna EN 1999

(1)P  Crammapr EN 1999  permamentye
MUTAHHS MIPOCKTYBAHHS KOHCTPYKIIiH
OymiBeNb Ta CIIOPY/ UBUIBHOTO TIPU3HAYCHHS
3 amoMmiHipo. BiH peamizye npuHmuMnm i
HOPMAaTHBHI BUMOTH O€3IIEKH Ta MPHIATHOCTI
70  eKcIuTyaTtamii KOHCTPYKIIid, OCHOBHI
MOJIOKEHHSI ~ PO3paxyHKy 1  IepeBipKd
OyAiBeNbHUX KOHCTPYKIIN,IIO BUKJIAJCHI Y
nokymeHnTi EN 1990 — OcHoBu mpoeKTyBaHHS
KOHCTPYKIIIH.

(2)  Cranmapt EN 1999 Bucysae BuMOrH
TUIBKK O  ONOpY, HPUIATHOCTI [0
eKcIuTyaTarii, JIOBTOBIYHOCTI Ta
BOTHECTIMKOCTI aTIOMIHIEBUX KOHCTPYKIIIH.
[H1I11 BUMOTH, HATPUKIIAM, Ti, SIKI CTOCYIOTHCS
Terio- abo 3BYKOBOJAMIT KOHCTPYKILIH, Y
JAHOMY CTaHIapT1 HE PO3IJISIAl0THCA.

(3)  Cranpapr EN 1999 MOBHHEH
BHUKOPHUCTOBYBATHCA pa3oOM 3 HACTYIIHUMH
JTOKYMEHTAMH:

—  EN1990:
KOHCTPYKITIA”

“OCHOBM  TIPOEKTYBAHHS

— EN 1991 “/1ii Ha KOHCTpYKITIi”

— E€BpOMEHChKI CTaHIApTH HA BHUPOOH
OyiBeIbHOT HAYCTPI, K1 MarTh
BIIHOIIEHHS JI0 AJTFOMIHIEBUX KOHCTPYKITIH

— EN 1090-1: Buxkonannst po0it 31 CTaJIeBUMH

Ta QIIOMIHIEBUMH KOHCTPYKIISIMH — 4.1,
Bumorn 1o 3a0e3nedeHHs BIiIIOBIIHOCTI
CTaHJapTaM €JIEMEHTIB OyaiBEIbHUX
KOHCprKL[iﬁ5

— EN 1090-3: BukonanHst poOit 31 CTaJIeBUMH
Ta QIIOMIHIEBUMU KOHCTPYKIISIMH — 4.3,
TexuiyHi BUMOTH bi (o) AIIOMIHIEBUX
KOHCprKL[iﬁ5

4 Cranmapt EN 1999 Bkirodae 1m’sTh
YaCTHUH:

EN 1999-1-1 IlpoexkTyBaHHS  alIOMiHIEBUX
KoHCTpyKLii: Yactuna 1-1: 3araneHi nmpaBuia
JUTS. KOHCTPYKITIH.

1 GENERAL
1.1  Scope
1.1.1 Scope of EN 1999.

(1)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)  EN1999 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  Aluminium

Structures: General structural rules.



EN 1999-1-2 IlpoexkTyBaHHS  aJIOMiHI€EBUX
KOHCTPYKIIiH: Po3paxyHOK KOHCTPYKIiii Ha
BOTHECTIHKICTb.

EN 1999-1-3 IlpoexTyBaHHS  alIOMiHIEBUX
KOHCTpyKUii: KoHcTpykiii, dyTnuBi 10
BUTPHUBAJIOCTI.

EN 1999-1-4 TlpoexTyBaHHS  aJTIOMIHIEBUX
KOHCTPYKIIIH: XonomHOoGopMOBaHi
podiTbOBaH1 JIUCTH.

EN 1999-1-5 TlpoexTyBaHHS  aJTIOMiHIEBUX

KoHCTpyKLiH: KoHcTpyKIii 00070HOK.

1.1.2 Tany3s 3acmocysanns EN 1999-1-4

()P B EN 1999-1-4 nanmani BUMOTH II0JI0
MIPOEKTYBaHHS X0JIOTHO(POPMOBAHUX
TpanenieBUIHUX AITFOMIH1€BUX
npoUTLOBAHUX JIMCTIB. BiH mommproeThest Ha
X0JIOAHO(GOPMOBaHI aOMIHIEBT BUPOOH, SIKi
BUTOTOBJIEHI XOJIOTHUM crocoooM 3
rapsiaeKkaTaHuX ab0 XOJIOJHOKATaHUX JIMCTIB
Yd CMYTI [UISIXOM POJUKOBOTO THYTTS 4YH
npecyBaHHs. BukoHaHHS poOiT 3 alFOMIHIEBUX
KOHCTPYKIIIH, o BUIOTOBJIEH1 3

XO0JIOAHO(POPMOBAHUX JIUCTIB PO3TIIAIAETHCSA Y
1090-3.

Mpumirka. Hopmu y 11iii yacTHHI TONOBHIOIOTh HOPMU
B iHmmx yactuHax EN 1999-1.

2 Takox HABEJICHO METO !
MPOEKTYBaHHS 3  ypaxyBaHHSAM  pOOOTH
OOIIMBKKM 3 BHUKOPHCTAHHSIM QIFOMIHIEBUX
pohLUILOBAHUX JIUCTIB B SKOCTI
KOHCTPYKTHUBHOI Jiadparmu.

3 Ils wyacTMHa HE BIiZHOCHTBECS JIO
XO0JIOAHO(POPMOBAHUX ATFOMIHIEBUX MPOQLIIB,
takux Ak C-, Z- 1 iM monmiOHux mpodinis,
X0JIOHO(OPMOBAHUX Ta 3BAPHUX KPYIIUX YU
MPSIMOKYTHUX MYCTOTUIUX MPODLTIB.

4 EN 1999-1-4 BKJIFOYAE METO M
MPOCKTYBaHHS Ha OCHOBI pO3paxyHKIB Ta
BUINIPOOYBaHb. [IpOCKTyBaHHS Ha OCHOBI
PO3paxyHKIB BUKOPUCTOBYKOTBCS TUIBKH IS
MaTtepiajgiB 3 BIJOMHMH BJIACTHBOCTAMHU Ta
TEOMETPHUYHUMHU XapaKTePUCTUKAMU, IO BXKE
MpOMNILIN BUIIPOOYBAHHSA 1 IOCBIA
NPOEKTYBaHHSA  sSKUX  Bxe icHye. LI
OoOMeXeHHSI He PpO3MOBCIOKYIOTHCS  Ha
MIPOEKTYBaHHS 3 BUIPOOYBaHHIMHU.

np. ACTY-H b EN 1999-1-4:201X

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.

® Byzie omy01ikoBaHO

® To be published
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(5) B EN1999-1-4 He po3rasmamThes
HAaBaHTAXKEHHs, 0 BUHHUKAIOTH I 4Yac
3BEJICHHSI Ta eKCILTyaTaIlii.

1.2 HopMaTHBHi NOCHJIAHHA

(1) Hacrymni JTOKYMEHTH €
00OB’SI3KOBUMH  JUISI BUKOPUCTAHHS JIAHOTO
IOKyMeHTy. Jlisi  JAaTOBaHUX — MOCHIIAHBb
BUKOPHCTOBYIOTHCS JIMIIC 3a3HAYCHI BHJIAHHS.

Hns HEJIaTOBaHUX MOCHJIaHb
BUKOPHUCTOBYETHCS OCTaHHE BUJAHHS
JTIOKYMEHTY, Ha SIKAN TTOCHJIAKOTHCS

(BKITIOYarOuu Oyb-5IK1 3MIHH).
1.2.1 3azaneni nocunanna

EN 1090-1: Bukonanusi poOir 31 CTaJeBUMHU

Ta QIIOMIHIEBUMH KOHCTPYKIisIMH — 4.1,
Bumorn 1o 3a0e3mnedyeHHs BIiAMIOBIIHOCTI
CTaHAapTaM €JIEMEHTIB OyAIBEIbHUX
KOHCTpyKITiit ®

EN 1090-3: BukoHanHsi poOiT 31 CTaleBUMHU
Ta QIIOMIHIEBUMH KOHCTPYKIISIMH — 4.3,
Texniuni BHMOTH bi o) AITFOMIHIEBUX
KOHCTPYKIIiif ®

1.2.2 Iocunannsa Ha
KOHCmpPYKUiu

NPOEKMYyBaHHA

EN 1990 €spokon: OcCHOBM NpOEKTYBaHHS
KOHCTPYKITIH

EN 1991 €pokon 1: Jlii Ha KOHCTPYKITii— yci
YaCTUHU

EN 1995-1-1 Eurocode 5: IIpoekryBaHHsS
JepeB’stHUX ~ KOHCTpykmid. Yactmna 1-1
3araJibHi MpaBUIIa Ta MpaBwiIa I CIOPY/

EN 1999-1-1 IIpoektyBaHHS  aJIOMIHIEBHX
KoHCTpyKiii: Yactuna 1-1: 3aranpHi mpaBuia
JUIS KOHCTPYKITIH.

1.2.3 Mamepianu ma eunpooOysanHs
Mmamepianie
EN 485-2:1994 AnromiHii Ta

aJIIOMIHI€B] CIuTaBU - TOHKI JIUCTH, CMYTH Ta
miactuad  — YactmHa 2. MexaHiuHi
BJIACTUBOCTI

EN 508-2:2000 IToxpiBenbHI BUpOOU 3
MertaneBoro Jnucta - Choenudikamii  Ha
caMOHecydl BUpOOM i3 cTali, aJloMIHil0 Ta
HepikaBirouoi crami- Yactuna 2. AnromiHii

(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 Amrominii Ta amOMiHi€eBi
criaBu — TOHKI JINCTH Ta CMYTH 3 TTOKPUTTSIM
y pYJOHaxX sl 3araJlbHOTO BHUKOPUCTaHHS -
Crnenudikarii

EN 10002-1 Cranesi Marepianu —
BumpoOyBanust Ha po3tar — dYactuHa I:
Mertoau BuUNpoOOyBaHb TpU  TEMIEpaTypi
HABKOJIMIIHBOTO CEPEIOBHIIA

EN 10088 Heipxapiroui crani — wactuHa 1:
[epenik HEip>KaBilOYMX CTANICH

1.2.4 Ilocunaunus na KpinunvHi demani

EN ISO 1479 I'BunHTU-camMOHapi3aibHl 3
[IECTUTPAHHOIO TOJIOBKOIO

EN ISO 1481 I'BuHTH-camMOHapi3aibHl 3
IAJITHPUYHOIO TOJIOBKOO Ta ILIIIEM

EN ISO 15480 I'BuHTM camocCBepUTyBaiIbHI
caMOHapi3alibHi 3 MIECTUTPAHHOIO FOJIOBKOIO 3
OypTOM.

EN ISO 15481I'BuHTH camoOCBepUTYBaIbHI
caMOHapi3albHI 3 MIWJIIHIPUIHOIO CKPYTIICHOIO
TOJIOBKOIO Ta XPECTOMOIIOHUM IILTIIIOM.

EN ISO 15973 3akputi riayxi 3aKkienku 3i
3MIIIHEHUM CEpPJICYHUKOM Ta BHCTYIAIOYOIO
TOJIOBKOIO

EN ISO 15974 3akpuri Tiyxi 3akjienkd 3i
3MILHEHUM CEpJEYHUKOM Ta IMOTAiHOIO
TOJIOBKOIO

EN ISO 15977 BinkpuTi Tiryxi 3akjenku 3i
3MILHEHUM CEepJCYHUKOM Ta BHCTYIAIOUOIO
T'OJIOBKOIO

EN ISO 15978 BimkpuTi TiyXi 3aKjiaenkd 3i
3MILIHEHUM  CEepJECYHUKOM Ta IMOTAMHOIO
TOJIOBKOIO

EN ISO 15981 BimkpuTi TiyXi 3aKjiaenkd 3i
3MILIHEHUM CEepJCYHUKOM Ta BHCTYIAIOUOIO
TOJIOBKOIO

EN ISO 15982 BinkpuTi riayxi 3akienku 3i
3MIIIHEHUM  CEpJCYHUKOM Ta IMOTAHHOIO
TOJIOBKOIO

ISO 7049:1994 I'BunT-camopi3 3
XpECTOMOAIOHUM IILITIIOM

1.2.5 [Inwi nocunanns

EN [ISO 12944-2 ®apbu Ta naku —
AHTHUKOPO3IHHUI 3aXHCT CTaJIeBUX
KOHCTPYKLIN 3aXxMCHUMU (apOamMH — 4acTUHA
2: Knacudikaris HABKOJIUIITHBOTO
cepeioBUINa

np. ACTY-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 ISO 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 ISO 15981 Open end blind rivets with
break pull mandrel and protruding head

EN ISO 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 1SO 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  TepMiHu Ta BU3HAYEHHS

HonatkoBo o EN 1999-1-1, y EN 1999-1-4
BHUKOPUCTOBYIOTbCSI HACTYITHI TO3HAYCHHS:

1.3.1 ocnosa

IUIOCKHH aJIOMIHIEBHUH JIMCT, 3 SKOT'0O IIIIXOM
XOJIOJHOTO  (JOPMYBAHHS  BUTOTOBIISIOTHCS
podiTbOBaHI TUCTH

1.3.2 ymoena mesxca mexkyuocmi ocnosu
HanpyXeHHss ocHOBU f;, o BigmoBigae
3ayikoBii nedopmartii 0,2 %.

1.3.3 oiagppacmosa poooma

MOBE/IHKa KOHCTPYKIIli, Ika BPaXxOBY€ 3CYB y
TJTOTIMHI OOIIMBKH.

1.3.4 uacmkose 3aKkpiniennsn

nmeBHe  OOMEXEHHs  momepeyHoro  abo
KYTOBOTO nepeMilIeHHs JaCTUHU
MOTMEPEYHOTO Tepepizy, IO MIABUILYE HOTO
OMip MO370BXKHBOMY 3THHY

1.3.5 3axpinnennsn

MMOBHE  OOMEXKEHHS  TomepeyHoro  abo
KYTOBOTO TICPEMIIICHHS IIJIOCKOT YacTHHHU
MOTMEPEYHOT0 Tepepidy, IO MiABUIIYE HOTO
OITip MO3JI0BXXHBOMY 3THHY.

1.3.6 ymoena znyuxicmo

HOpMaJli30BaHa THYYKICTh, $Ka BpaXOBYE
BJIACTUBOCTI MaTepiaiy.

1.3.7 npoexmysanna 3
pobomu oouuexku

YPaxyeanuam

METOJI TPOCKTYBaHHS, IO BPaXOBYE BHECOK
niadyparMoBoi poOOTH OOIIMBKH Y KOPCTKICTh
Ta MIIHICTh KOHCTPYKIIII.

1.3.8 onopa

MiCIle, B SKOMY €JIEMEHT MOXE IepelaBaTH
cwi abo MOMEHTH Ha ¢yHOaMeHT abo Ha
1HIIII KOHCTPYKTHBHI €JIEMEHTH.

1.3.9 egexmuena mosuwuna

pO3paxyHKOBE  3HAUEHHS  TOBLIMHH  JUIS
MepeBipKH MICIIEBOT BTPATH CTIHKOCTI IIOCKOT
YaCTUHHU MOTIEPEYHOTO Mepepizy.

10

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

pPO3paxyHKOBE  3HAUYEHHS  TOBIIUHH IS
MEpPeBIpKH  3arajbHOI BTPATH CTIMKOCTI 3
ypaxyBaHHAM pu¢iB Ha JApyroMy  erari
pPO3paxyHKy sl THUX IUIOCKUX YaCTHH
MOTIEPEYHUX Mepepi3iB, Jie JOIMYIIeHa MiclieBa
BTpaTa CTIHKOCTI Ha MEPIIOMY eTarli.

14  Ilo3naveHHs
(1) JdomatkoBO g0 BXKE HaBEACHUX ¥

EN 1999-1-1, TyT BHUKOPHUCTOBYIOTHCS
HACTYITHI YMOBHI TO3HAYEHHS:

Po3piim 1 -6

C - IOBOPOTHA JKOPCTKICTh MPYKHOTO
eNIeMEHTA,

K - JIHIAHAa JKOPCTKICTh MPYKHOTO
eNIeMEHTA,

0 - KyT IIOBOPOTY,

b, - yMOBHa INUpWHA CMyrd (110

npwisrae A0 pudy) TIIOCKOT YacTUHU
MOTIEPEYHOTO Mepepizy;

h, - BUCOTa CTIHKHM, BHUMIpPsSHAa MIDK

CEpPEIMHHUMHU JTIHISIMH TIOJIHIIb,

Sy - IOXWJIa BUCOTA CTIHKU, BUMIpSTHA MIXK

[IEHTPaMH KYTIB,
Xd - TOHWXKYBAJIbHHHK Koe(dilieHT s

3arajibHOi  BTpAaTH  CTIHKOCTI  (3rHHAJIbHA
BTpara CTiikocTi pudic),

1) - Kyr MDK JBOMa  IUIOCKHMH
eJIEMEHTAMH,

¢ - HaXWJI CTIHKY BITHOCHO ITOJIULE,
Po3ain 8 3’eqHaHHSA MeXaHIYHIMH
KPinHJIbHAMH AeTAJIIMHI

d, - giameTp maibu abo  TOJIOBKH

KpINWJIBHOT AeTai

fu,min

JUIS IBOX 3‘€IHYBaHUX YaCTHH,

- MCHIIIA 3 I'paHUIb MiI_IHOCTi Ha PO3TAT

fu,sup - MCXXa MIIHOCT1 Ha PO3TATl' OIIOPHOI'O

eJIeMEeHTa y IKHOMY 3a(iKCOBaHO T'BUHT,

np. ACTY-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-

section part;

h web height, measured between system

w

lines of flanges;

S slant height of web, measured between

w

midpoints of corners;

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

@ is the angle between two plane
elements;

¢ 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



np. ACTY-H b EN 1999-1-4:201X

fy - MeXa TEKy4OCTi OIMIOPHOTO CTAIEBOTO
eJICMCHTA,
t - TOBIIMHA HAWTOHINOI 13 3’ €IHAHUX

min

IJIACTHH YM €JIEMEHTIB;

ty, - TOBIIMHA OIOPHOrO EIEMEHTY, B

SIKOMY 3a()iKCOBaHO TBHHT.

(2) Topamprmi CHMBOJIH
MOSICHIOBATUCS TaM, 1€ 3 SIBIISTIOTHCA.

OynyTh

1.5 T'eomerpiss Ta yMOBHI NO3HAYEHHS
po3mipiB

15.1 Buou npodgpinie

(1) XomomHodopMOBaHI JHCTH, B MeEXax
JO3BOJICHUX JIOMYCKIB, MAalOTh IOCTIIHHY
TOBUIMHY, OJHAKOBY IO BCI JOBXHUHI 1
MOCTIMHUN TOMEepeYHHil mepepis Mo ycii
JIOBYKMHI.

(2)  Tomepeunuit nepepi3
XOJIOAHO(POPMOBAHUX JIUCTIB  37€01IBIIOTO
CKIIQZAEThCS 3 JEKUIBKOX TMPSMOJIHINHUX
YaCTUH TIOMEPEYHOTO TEepepidy 3’ €IHaHUX
KPUBOJIIHINHUMH YaCTHHAMHU.

(3)  Twumosi GhopMu MOMEPEYHOTO MEPEPI3Y
JUIsL  XOJI0THO(OPMOBAHOTO TIPO(LTLOBAHOTO
JMCTa ToKa3aHi Ha pucyHok 1.1

(4)  TINomepeunwmii nepepis
XOJIOAHO(OPMOBAHUX JIUCTIB MOXE OyTH
HeMIKpirieHni (0e3 eJIeMEHTIB dKOPCTKOCTI)
Y{ MaTH TMO3J0BXHI €IIEMEHTH OPCTKOCTI B
CBOIX CTIHKaX Ta/a00 HOJIAIISAX

15.2 Buou enemenmis sncopcmkocmi

(1) TumoBi BUAM €IEMEHTIB KOPCTKOCTI
JUTSI X0JIOHO(OPMOBAHMX JIUCTIB IMOKa3aHi 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

(1)  Typical forms of stiffeners for cold
formed sheets are shown in Figure 1.2;
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Pucynoxk 1.1 - Ilpuxnazg xos101H0(OPMOBAaHUX JIUCTIB
Figure 1.1 - Examples of cold-formed sheeting
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Pucynok 1.2 — TumnoBi npoMiKHI O3JJ0BKHI €I€MEHTH dKOPCTKOCTI
Figure 1.2 — Typical intermediate longitudinal stiffeners

1.5.3 Po3mipu nonepeunux nepepizie

(1) TaGapurhi po3mipu
XOJIOMHO(POPMOBAHUX  JIUCTIB, BKJIIOYAIOUN
rabaputHy mmpuHy b, raGaputHy BHcOoTy h,
BHYTPIIIHIA pajaiyc 3ruHy I Ta iHIIi 30BHIIIHI
pPO3MIpH MO3HAYEHI CHMBOJIaMH O€3 1HJIEKCIB,
BUMIPIOIOTBCS.  JIO  30BHIIIHBOTO  Kparo
nepepizy, SKIO HE BKAa3aHO IHINE, JWB. PUC
51

(2)  Slkmo He BKazaHO IHIIE, yci iHIII
po3Mipu MTOIIEPEYHOTO nepepizy
XOJIOAHO(POPMOBAHUX  JIUCTIB,  IO3HAYCHI
CUMBOJIAMHU 3 IHIEKCAMH, TaKi K bp, h, uu

S
JIUCTA, abo J0 CEPCIANHU KYyTa.

(3) Hua TOXHJTX CTIHOK B
X0JI0JHO(OPMOBAHUX MPO(]IIbOBAHUX JHCTAX
MOXWJIa BUCOTA BUMIPIOETHCS MApaieIbHO JI0

YXHITY.
(4)  Posropuyra BHCOTA CTIHKHA
BHUMIPIOETBCSL B3JIOBX 1i cepeluMHHOI JiHii,
BKJIIOYAIOUU Oy/b-Ki €JIEeMEHTH MKOPCTKOCTI

w> BHUMIPIOIOTbCA a00 10 CepeinHHOI JiHii

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.

(2) 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)  Posropuyra HIUpUHA TOJTUIT
BUMIPIOETBCSL B3JIOBX 1i CEepeIuHHOI JiHi,
BKJIIOYAIOYM Oy/b-sKi MPOMDKHI €JIEeMEHTH
KOPCTKOCTI.

(6)  ToBumHa t - po3paxyHKOBa TOBIIMHA
AJFOMIHIIO, SIKIIO HEe BKazaHo iHme. {us 3.2.2.

1.5.4 Ymoeni noznauenns ocei

(1) Mdns  npodpinboBaHUX  JIUCTIB Y
EN 1999-1-4 BHKOPHCTOBYIOTbCS HACTYIIHI
YMOBHI ITO3HAYEHHS:

- y—Y — Bicl, mapajeibHi A0 IUIOUIMHU
OOIIINBKH.

- Z—17 — BICl, NEPNEHIUKYISIPHI 10 TUIOMINHU
OOLINBKHU.

2 OCHOBHU ITPOEKTYBAHHA

(1)P  TIpoekTyBaHHS X0JI0JHO(MDOPMOBAHUX
JIUCTIB Ma€ MPOBOJUTHUCS 3T1THO 3 OCHOBHHUMH
BuMmoramu, BukiaaaeHumMu y EN 1990 ta

EN 1999-1-1.

(2P Yacrtkosi KoedilieHTHn MAaroTh
MPUHAMATHCS BIIMOBIIHO IO TPAHUYHUX CTAHIB
3a HECY4Or0 31aTHICTIO Ta 3a
eKCIUTyaTaIlifHOIO MMPUIATHICTIO.

(3) IIpm pospaxyHkax 3 BHKOPHCTaHHSIM
IPaHUYHOTO CTaHy 3a HECY4YOl 3/aTHICTIO,
YaCTKOBHH KOCQIIIEHT Ym MPUHMAETHCSK:

- JUI1  BHW3HAUEHHS ONOPY MOMEPEUHUX
repepi3iB Ta eJIEMEHTIB MPU BTPaTi CTIMKOCTI:

VM1

- JUI1  BHW3HAUEHHS ONOPY MOMEPEUHUX
nepepi3iB Ta €IEMEHTIB MIPH PO3TATY: ¥y,

- AJIs1 BU3BHAYCHHS OIIOPY 3’€I[H8.HBZ VAVE!

IpumiTka. Yucnoi 3HaYeHHA JUIA )y MOXHA

BU3HAYATH 3TIAHO 3 HAMIOHAIBHAM JomaTkoM. s
OyniBelh PEKOMEHIOBAaHO HACTYITHI YUCIIOBI 3HAYCHHS.

Ywm2=110 ¥y, =125 yys=125

(4) Tlpm pospaxyHKax 3 BHUKOPHCTAHHSIM
TPAaHUYHOTO CTaHy 3a eKCIUlyaTaliifHOo
NPUJATHICTIO,  NPUWMAETbCd  YaCTKOBHIA

KOCQILIEHT ),
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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;

- z—1z axis perpendicular to the plane of
sheeting.

2 BASIS OF DESIGN

(1)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: »,,,

- 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 7,,,= 1,25

Ywms=125

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



Ipumirka. Yucnosi 3HAYEHHA I )) o MOXKYTH

BHU3HAYATHCS 3TiTHO 3 HAI[IOHAIBHUM JOAaTKOM. JlJist
OyniBeIh PEKOMEHIOBAaHO HACTYITHI YHCIIOBI 3HAYCHHS.

7M,ser = 1’0

(5) Hns PO3paxyHKy KOHCTPYKIIIH,
BUKOHAaHMX 3 XOJOIHO(POPMOBAHHMX JIKCTIB,
CIIiI PO3PI3HATH «KJIACH KOHCTPYKUii», 110
3aJeKaTh BiJl TPU3HAYCHHS KOHCTPYKIIl 1
BU3HAYAIOTHCS HACTYITHUM YHHOM:

Koncrpykuii kimacy |: Koncrpykuii, B sKuX
BpaxoBYyeTbC poOOTa X0J01HOGOPMOBAHUX
JUCTIB 111 3a0e3meueHHsT MIIHOCTI Ta
CTIMKOCTI yCi€l KOHCTPYKILii, TUB. 6.3.3;

Koncrpykuii knacy |1: Koncrpykuii, B skux
BpaxoBYyeTbC pobOOTa X0J01HO(DOPMOBAHUX
JUCTIB 111 3a0e3meueHHsT MIIHOCTI Ta
CTIMKOCT1 OKpEMHUX YaCTUH KOHCTPYKIIIT;

Koncrpykuii kaacy III: Koncrpykuii, B skux
X0JIOTHO(POPMOBAHUX JIUCTIB
BUKOPHUCTOBYIOTBCSI TUTBKH K €JIEMEHTH, IO
MepeaaroTh HABAaHTAXKEHHS HA KOHCTPYKIIIFO.

IMpumiTka. 1 V HalioHaIbHOMY JOAATKY MOXYTh OyTH

NpaBuiia MIOJ0 BUKOPHUCTAHHS KIIACIB KOHCTPYKIIH 1
3B"s130K 3 Kiacamu HacaiakiB y EN 1990.

Mpumirka. 2 [ns xoHerpykuii knacy I ta 1I, Bumorn
IOI0 TPOOIT MaroTh HaJaBaTHUCS B JOKYMEHTI MpO

BUKOHAaHH, JUB. EN 1090'3

3 MATEPIAJIN

3.1 3arajabHi M0JI0KeHHA

(1) Meroau  mPOEKTyBaHHSA  HUIIXOM
po3paxyHkiB, Haeaeni B EN 1999-1-4,
MOXYTb BUKOPHUCTOBYBATHUCSI TSt

KOHCTPYKIIHHUX  CIUIaBiB 31  CTYNCHAMHU
TBEpAOCTI, BKa3aHUMHU y Tabm. 3.1.

(2) [Hnsa MPOCKTYBaHHS HIIAXOM
po3paxynkiB 3rigHo EN 1999-1-4 ymoBHa
MeXa  TeKydoCTi f,, mo  Biamosimae
3anumikoBii gedopmarii 0,2 %, mae Oytu sk
minimym f, =165H/mMm°.

(3)  AumroMmiHi€BI nHMCTH Ta CMYTH, IO
BUKOPUCTOBYIOTbCS JJIS1 XOJIOTHO(POPMOBAHUX
npo¢uTiB OOIMBKY, MalOTh OYTH MPUAATHUMHU
JUIE KOHKPETHHUX TIONEpEeYHHX IMepepi3iB B
3aJI©KHOCTI  BiJl ~ TPOIECY  XOJOJHOTO

(dbopmyBaHHS.
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NOTE: Numerical values for y,, . may be defined in
the National Annex. The following numerical value is
recommended for buildings: 7, &, =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 I11: 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
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Mpumirka. s iHMMX amioMiHIEBHX MaTtepialiB Ta
BHPOOIB IMB. HAlliOHAIEHHUN JT0JATOK.

3.2  Koncrpykuiiini aqrominieBi cniiaBu
3.2.1 Bnaacmueocmi mamepianis

(1) HopwmaruBHi 3HaueHHs JUIS YMOBHOI
Mexi Tekywocri f,, mo Bimmosimae
sanmumikoBi  gedopmanii 0,2 %, Ta Mexi
MinHOCTI Ha po3tsar f, pospaxoBaHi muIXOM

NPUAHATTS MIHIMQJIbHUX 3Ha4YeHHb R, Ta

R, 3TAHO 3 BIANOBIIHMMM CTaHAApPTaMU Ha

MPOAYKIIIFO.
(2) MoxHa mpUIYCTUTH, IO IS POOOTH

Ha CTHCK Il BJIACTUBOCTI Takl K cami K 1 Ipu
po0OOTI HA PO3THT.

(3)  SIkmro 4acTKOBWIA MJIACTUYHUN MOMEHT
OTIOPY BPaxXOBYETHCS, TO BITHOIICHHS MEXI

MminHocTi  f, 1O HOpPMaTHBHOTO 3HAYCHHS

yMOBHOI Mexi Tekydocti f,, mo Bixmosimae
3aymmKkoBii nedopmarii 0,2 %, mae Oytu He
HIKIUM 3a 1,2.

(4)  OiBuuHi  BIACTHBOCTI  Marepiany
(MOmynb TPYXKHOCTI 1 T.A.) HPUHAMAIOTHCS
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

(1)  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.

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

(3) 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.

Taémuua 3.1~  HopmatuBHe 3HaueHHS yMOBHOi Mexi Tekydocti f,, mo Bignosinae
3anuinkoBiit gedopmanii 0,2 %, mexi minHocTi Ha posrsar f,,, BennumHa
HoJoBKeHHs A, IucTiB Ta cMyr s mMapok 3 f, >165«H / Mm® 1 TOBIIMHOIO
Big 0,5 o 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
Yycniope Ximiune Kl.iac i CTyl'[i.H})» ) ToBiuHa, Bij ¢
osnauenns EN AW no;llilafvltlﬂﬂ ,Z[OBFOBI)‘{HOCTI tBeppoctil” 93 1,5 no 6mm fu " A%
ignati ignati R Rpo.2” ;
DnetfrlT?:r?tt:I;In D;s]égr;l?é;?n Durability Temper 29 Thickness, H/ o N /p0,2 2 %
i 5) 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 413 240 200 | 190 1-213
3004 AlMn1Mgl A H18|H28/H38] 3|15 260 230 220 1-2|3
Ha4 3 210 180 4
H46 3 230 200 3
H48 3 260 220 3
H16 4 195 175 2
3005 AIMn1Mg0,5 A H18 | H28 3 220 200 | 190 22-3
H48 3 210 180 2
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3103 AlMn1 A H18 3 185 165 2
AIMn0,5Mg0,5 H18 | H28 3|15 195 180170 1]2
3105 H48 3 195 170 2
5005 AlMg1(B) A H18 3 185 165 2
H14 6 230 180 3-4
H16 | H26/H36 6 250 210 180 3|4-6
5052 AlMg2,5 A H18 | H28/H38 3 270 240210 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) [MokasHuk moBroeivHoCTi, quiB. EN 1999-1-1.

1) 3navenns A mapok H1x, H2x, H3x 3rigao 3 EN 485-2:1994-11
2) 3nauenHs i Mapkn H4x (monocu ta pymonwm) 3riguao 3 EN 1396:1997-2
3) Skmio B oxHiii TiHIT BKa3aHO ABa (TpH) MapKyBaHHs, TO MApKU PO3iiIeH] TO3ZHAYKOIO

[PO3IIiJICH] TO3HAYKOIO ““/’MaIOTh OJJHAKOBI TEXHOJIOT1YHI BIacTUBOCTI. (MapKu po3pi3HSIOTHCS TUTBKH 32 fo Ta A:)O )

4) I%O MOXKE 3aJIC)KaTH Bi[[ TOBHIWMHU MaTepiany ¥y 3agaHuX MEXKax, TaKOX 3aJat0ThC MeXi JUIA I%O .

“|57

MAIOTh Pi3Hi TEXHOJIOTIYHI BIaCTUBOCTI, 4|

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 same values. (The tempers show differences only for f0 and A50 )

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

have different technological values, but separated by /"’

“‘”

3.2.2 Toewuna ma zeomempuyHi 0OnycKu

(1) IlomoxkeHHS CTOCOBHO MPOEKTYBAaHHS
UTSIXOM PO3paxyHKiB, HaBeJIeH1 B
EN 1999-1-4, moxyTh OyTH BHUKOPHCTaHI Yy
3aJaHUX MeXaX HOMIHAJIBHOI  TOBIIUHH
nucTiBt HE BpaxOBYIOUM  OpraHiuHi

nom 2

IIOKPHUTTS:

tom = 0,501

ToBmMHAa T =~ Mae

(2) HowminaneHa
BHUKOPHUCTOBYBATHCS K PO3paxyHKOBa
TOBIIMHA t, SKIIO BiJ’€MHE BIIXWJICHHSA €

MeHIINM 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 BigxwieHHS Y %o.

(3)  MHomycku s MOKpiBEeIbHUX BHUPOOIB
HagaroThest y EN 508-2.

3.3 MexaHiuHi KpinuJjabHi xerai

@ BUKOpUCTOBYIOTBCS HACTYMHI THUIH
MEXaHIYHUX KPIMUIbHUX JeTameil:

- I'BUHTH-caMOpi3u Taki SIK CaMOHapi3alibHI
IBUHTH abo CaMOCBEPTyBaJIbHI
caMOHapizaibHi IBUHTHU 3T1THO 3

where dev s 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;

17
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CTaHJapTaMH, epenidyeHumMu y 8.3;

- TJTyX1 3aKJICTIKH 3T1THO CTaHJApPTIiB, BKA3aHUX
y 8.2

2 Xapakrepuctudnui onip 3pizy F, . Ta

XapaKTepUCTUYHUN  omip  po3tary  F g,

MEXaHIYHUX KPIMWIBHUX JeTalieil TOBHHEH
oGuucioBaTucs 3rifHo 3 8.2 Ta 8.3.

(3)  OcobmuBocTi caMOHapi3adbHUX YU
CaMOCBEp/UTYBAIbHUX TBUHTIB Ta TJIYXUX
3axuenok posrisayro y EN 1090-3.

(4)  XapakrepucTHUHUWI omip 3pidy Ta
XapaKTePUCTUYHUHN OMIp PO3TITy MEXaHIYHHX
KpIMUJIBHUX JETaJei, 110 HE HaBEACHI Y
TaHOMYy €BpOINENHCHKOMY CTaHAAPTi, MOXYTh
OyTH B34T1 y cepTudikatax ETA.

4 JOBI'OBIYHICTD

(1)  OcHOBHI BUMOTH BHKJIAQJICHO y PO3ALT
4 EN 1999-1-1

(2)  OcobmuBy yBary ciig NOPUIUTATH
BUIAJIKaM, KOJIM PO3IIIAJAEThCS  CyMicHA
poboTa pi3HUX MarepiaiaiB, OCOOIMBO SIKIIO
IXHII EJeKTPOXIMIUHUN CKJIag MOXKeE
CIIPOBOKYBATH TOSIBY KOPO3ii.

Mpumirka.. Y EN ISO 12944-2 naBeneHo karteropii
KOpO31#HOI CTIMKOCTI miJ Ji€l0 MPUPOAHUX (DAKTOPIB
JUIsL MEXaHIYHUX KPIMMIBHUX JeTajlel, IUB. 1oaaTok B

(3)  Cuix B3sTH [0 yBard IPUPOIHI YMOBH,
[0 TIEpeBaXKalM 3 MOMEHTY BHPOOHHIITBA,
BKJIFOYAIOYM TPAHCIIOPTYBAHHS Ta 30epiraHHs
Ha CKJIQJIAJIbHOMY MaiIaHYHUKYy.

5 PO3PAXYHOK KOHCTPYKIIN
5.1  BnuiuB 320KpPYIJIEHHX KYTiB

@ v MOTIEPEYHUX nepepizax 3
320KPYIJICHUMH KyTaMH YMOBHY IIHPHHY
CMYrM D TIOCKOT YacTMHM  MONEPEYHOTro

nepepisy  HEoOXiHO  BHUMIpPIOBaTH  Bil
CepelHIX TOYOK MPUIIETINX KYTOBUX YaCTUH
MIOTIEPEYHOro  IMepepidy, sK I0Ka3aHO Ha
pHUCYHOK 5.1

2 v MOTIEPEUHUX nepepizax 3
320KPYTJICHUMHU KyTaMH, o04YHnCIeHHS
TE€OMETPUYHUX XapaKTEPHCTHK Iepepizy 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

(1) 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
5.1 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-



0a3yBaTucs Ha pealbHUX TI'E€OMETPUIHHX
JAHUX MTOTIEPEUHOTO Mepepizy.

(3) SIxmo HE BHKOPUCTOBYIOTHCS OUIBII
BIAMOBIAHI MeToaW  OOYMCIEHHS  IUIONII
MOTIEPEYHOT0 Tepepi3y, MOXKHA BUKOPHUCTATU
HAaCTyMHy MpUONM3HY mpouexypy. Skimo
BHYTpimHI paniyc He mnepeBumrye r <10t1i
t‘£0,15bp MOXHa HE OpaTu J0 yBaru BILIUB

3a0KpYIJICHHS KYTiB, 1 TUIOMA IOTNEPEYHOTrO
nepepizy OOYMCIIOETBCS SIK JUISi TAKOTO, IO
Mae€ rocTpl KyTH.

(4) BmumB  3a0KpyriaeHMX — KyTiB  Ha
r€OMETPHUYHI XapaKTEPUCTUKHU NEpPeEPi3y, MOXKe
OyTH B3STHH 10 YBaru HUIIXOM TPHUBEICHHS
10111, OOYUCIICHOT AJI TAKOTO XK 3 TOCTPUMU
KyTamMH, SIKIIO OpaTh A0 YyBaru HacCTYIHI
TIPUITYIICHHS :

np. ACTY-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 1-9) (5.1a)
I, ~ 1, 1-20) (5.1b)
3: with:
5=0,43>(r;p,;/90) / > b, (5.1b)
j=1 i=1
Jle A, mIOmIa TIOMEPEYHOTO Mepepizy OpyTTo; where: A is the area of the gross cross-
section;

A 3HadeHHs A, i

nepepizy 3 TOCTPUMHU KyTaMH

IIOIIEPEYHOTr0

b,;

YaCTUHHU  MOINEpPEeYyHOro  mepepisy A
MONIEPEYHOro Mepepizy 3 TOCTPUMHU KyTamu;

YMOBHA IIAPUHA CMYTH I-TOi MJIOCKOT

ly MOMEHT 1HEpIIii MOTIEPEYHOro Mepepizy

OpyTTO;

l,s» 3Hawenns |, g nomepevnoro
nepepizy 3 TOCTPUMU KyTaMH;

1) KyT MDK IBOMA MJI0CKUMU
eJIeMEHTaMU,

m KUTBKICTh MJI0CKOX YaCTUH
MOTIEPEYHOTO Tepepizy;

n KUIBKICTh ~ KPHUBOJIHIHHUX  YacTHUH

MIOTIEPEYHOro Iepepizy, He NpuiiMarouu 10

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

ly is the second moment of area of the

gross cross-section;

with sharp corners;

osn 15 the value of 1 for a cross-section

1) 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 KPHUBHU3HY E€JEMEHTIB XOPCTKOCTI Ha
CTIHKaX Ta ITOJINIIAX,

r, BHYTPIIITHII

YaCTUHH TIEepepizy.

pamiyc  3a0KpyriieHOl

(5)  OOmexenHs, BkazaHi y Bupasi 5.1
MOKHA TaKOXX 3aCTOCYBAaTH JO PO3PaXyHKIB
BJIAaCTHBOCTEH edexkTuBHOro mnepepizy A, Ta

l,er» 33 YMOBH IO [pUBEICHA YMOBHA
[IMPUHA CMYTH IJIOCKUX YaCTHUH MOTIEPEYHOTO
nepepisy BHUMIpsiHA IO TOYOK MEPETHHY IX
CEpEeIMHHUX JIHIH.

(6)  Skumro BHYTpImHIA pagiyc OLIbIIUIA
3ar >0,04tE/ f,; omip monepe4Horo nepepisy

BU3HAYAETHCS IUISIXOM 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) cepeauna KyTa 4 3rMHYy
X NepeTHH cepeIuHHUX JiHii

P cepeauHa KyTa

(a) midpoint of corner or bend

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

ool ()
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(b) ymoBHa mmpuHa cMyrH bp AJISI CTIHKH

(bp = moxmna BucoTa S)

(b) notional flat width b, for a web

(bp = slant heights,,,)

(C) yMoBHa HIMpHHA CMYTH bp MJIOCKUX YACTHH, IO

NPUJISATAIOTH 10 eJeMEeHTIB KOPCTKOCTI HA CTiHIi

(c) notional flat width bp of plane parts adjacent to
web stiffener
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(d) ymoBHa mmpunHa CMYyTH bp TUVIOCKUX YaCTHH
NPHJIETVINX 10 eJ1eMEeHTIB KOPCTKOCTI HA MOJIMILi

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

Pucynok 5.1 — VmMoBHa mmpuHa CMyrd IJIOCKMX HacTHH MOINEPEYHOro mepepisy b, 3

BBEJICHHSIM TIONIPABKH Ha PAJIlyC 3a0KPYTIICHHS
Figure 5.1 - Notional widths of plane cross-section parts b, allowing for corner radii

5.2  T'eomerpuuHi mpomopuii

(1)  Honoxenns, 10 CTOCYIOTBCS
MIPOEKTYBAaHHS LUISIXOM PO3pPaxyHKIB, SKi
Hagaui B EN 1999-1-4, wne moBuUHHI
3aCTOCOBYBATHUCS [0 IONEPEYHUX MepepisiB,
1[0 TEPEBUINYIOTh MEX1 BIJHOIICHb IIUPUHU
1o toBmmHM b/t Ta S, /t, HaBexeHi y (2)

(2)  MakcumainbHi CITIBBiTHOIICHHS

HIMPHHU JI0 TOBIIUHH:
* Ui cTHCHYTUX mosuis b/t <300

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

Mpumirka.. Ipanumi b/t Ta SW/ t, maBeneni y (2),

OIUCYIOTh 00JIaCTh, JUIsi SIKOI BXKE ICHYE JIOCTATHIH
eKcliepuMeHTanbHui nocBin. [lomepeuni mnepepizu 3
OUTBIIMMY  CHiBBIJTHOIICHHSIMH «TOBIMHA/IINPUHAY,
TAKO)K MOXKYTh BHKOPHUCTOBYBATHCS, 32 YMOBH, LIO
iXHIi Omip NpUM TpaHUYHUX CTaHAX 32 HECY4Oro
3MATHICTIO Ta 3a eKCIUTyaTalidHO MPHUAATHICTIO
T AKPITLTIOEThCS eKCIIepUMEHTaMHU Ta/an
pO3paxyHKamu, 1[I0  MIiATBEp/XKEHI  BIANOBIIHOO
KUTBKICTIO €KCIIEPUMEHTIB.

5.3 MoaeaoBaHHsI KOHCTPYKIiA  1uist
PO3pPaxyHKy

(1)  IMnocki YaCTUHHU MIOTIEPEYHOTO
nepepizy ISt PO3paxyHKy MOYKHa
MOJIEIFOBATH K IMOKa3aHo B Tao0ux. 5.1

2 Tako CITifi B3SITH 70 yBard B3a€MHHIA
BIUIMB YUCIIEHHUX EJIEMEHTIB JXOPCTKOCTI.

5.2  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 maximum  width-to-thickness

ratios are:
» 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.

5.3  Structural modelling for analysis

(1) 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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Tabmmuss 5.1 — MojenroBanHs TUIOCKUX YAaCTHH MOMEPEYHOTO Mepepizy
Table 5.1 —Modelling of parts of a cross-section
Tun yactuam Tun yactuam
. Monens . Monpenn
MOMEPEYHOro nepepizy MOTIEPEYHOro nepepizy
Type of cross-section Model Type of cross-section part Model

part

o

o

5.4 7Ko0/1001eHHS MOJIUIb

(1) Y mpodini 3 ayKe MIUPOKOIO MOJHIICHO,
110 BTHHAETHCS, YH y TPoduTl 3 MOMEPETHBO
VBITHYTOIO TIOJUIICIO Yy BUMNAIKY, KOJH
YBITHYTa TIOJTUTIS CTHCHYTAa, BILJIVB
JKOJIOOJICHHsI Ha HEeCcydy 3JaTHICTh HeE
OepeTbcs 0 yBaru, SKIIO II€ >KOJOOJICHHS
(rmubuna  xoJ00a, BUMIpIOBaHa  BiX
HEUTpaIbHOI TUIOIIMHM TIOJIMII) MEHIIE, HDK
5% BHUCOTH MOMEPEUHOTO IMepepizy npodiiro.
SAxo xKoJoOJMeHHS TEPeBUINY€E IIEH piBEHb,
Clli BpaxOBYBaTW 3MEHIICHHS HECY4YOi
3MaTHOCTI  mpodimto, HANpUKIAL, dYepes
3MCHIICHHSI IUIeYa BHYTPIIIHBOTO MOMEHTY
JUTSl YaCTHHH IMPUHH TOJIHIIL.

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.

Pucynok 5.2 — XKoso01eHHs NOIMLIb

Figure 5.2 —Flange curling

(2)  PozpaxyHOK  KONOOJEHHS  MOMKHA
3poOMTH  HACTYMHUM  4YuHOM. Dopmynu
OpUAaTHI SIK Al CTUCHYTHX TakK 1 I
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(2 Calculation of the curling may be
carried out as follows. The formulae apply to
both compression and tensile flanges, both




PO3TATHYTHX  MOJUIb, 3  CIEMCHTAMHU
KOPCTKOCTI uyM 0e3 Hux, ane 0e3 OIM3BKO
pO3TAIIOBAHUX  MOMNEPEYHUX  CIIEMCHTIB
KOPCTKOCTI B MOJIHIISX.

- Jlns mpodinro, mo He OyB 3IrHYTUM 10
MMPUKIAACHHA HaBaHTaXXCHHAI, JHB.
pUCyHOK 5.2:

- JIns monepetHpo 3irHyTOro Mpodiro:

He:u - MPOTUH TIOJTHII1 B1IHOCHO
HEUTpanbHOI  ocl  (3KOJOOJIEHHS),  JIUB.
PHUCYHOK 5.2,

b, - TI0JIOBMHA BIZICTAH1 MK CTIHKAMH.

Z - BIZICTaHb BIJI TOJINI, 10
PO3IIISAAETHCS, 10 HEUTPAILHOT 0C1 PO DiTIo;

r paaiyc KpPUBU3HU IIOTIEPETHBO
3irHyTOTO TIPOdisIo;

o, - CepelHE HaIlpyXeHHS Yy MOJIHII],

obuncneHe 3a 1womer Opyrro. Skimo
Halpy>KeHHS OO0YHCICHO g e()EeKTUBHOTO
MOTIEPEYHOTO nepepizy,  TO cepeHe
HATpy)KEHHsI MOKHa OTPUMATH  HUIIXOM
MHOKEHHS HaTPYyXCHHS e(EKTHBHOTO
MOTIEPEYHOr0  Tepepidy Ha  BiJHOIIEHHS
e(eKTHUBHOI IUIOMII Tepepidy [0 3arajbHOi
TIJTOTINI TTOJTHII.

5.5 MicueBa Ta 3arajgpbHa BTpara
CTIHKOCTI

5.5.1 3azanvnui nonosrcenns

@ [Ipu BU3HAYEHHI OMOPY Ta >KOPCTKOCTI
XO0JIOAHO(POPMOBAHUX JIUCTIB CJi MpUHAMATH
JI0 yBard BIUIMB MICIICBOT Ta 3araJibHOT BTpaTH
CTIMKOCTI.

(2) BmimB wmiciieBoi BTpaTd  CTIMKOCTI
MOKHA BPaxOBYBaTH MUISXOM BHKOPHCTaHHS
XapaKTePUCTUK €()EKTUBHOTO IOIEPEUHOTO
nepepizy, IO OOYMCIIOIOTBCS Ha OCHOBI
edexTuBHOI TOBIIMHY, AuB. EN 1999-1-1.

(3) Ipum BuzHaueHHi omopy MicleBii
BTpAaTi CTIMKOCTI, HEOOXiTHO
BUKOPHCTOBYBAaTH YMOBHY T'PaHHUIIIO

np. ACTY-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:

202 4
EZ;ZSZ (5.1e)
- For an initially curved profile
2051 54
5.1
E t’r (10
where: u is bending of the flange towards
the neutral axis (curling), see Figure 5.2;
b, is half the distance between the webs;
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

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

(1)  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,, mo BigmoBimae 3anUIIKOBIH
nedopmartii 0,2 %.

(4) Hns NepeBipKU XapaKTePUCTHK
e(EeKTUBHOTO TMOMEPEYHOro Tepepizy 3a
eKCIUTYaTaI[IfHO MPUAATHICTIO TuB. 7.1(3)

(5) BarampHa BTpaTa CTIMKOCTI YacCTHH

MOTIEPEYHOr0  Mepepisy 3  MPOMDKHUMH
€JIEMEHTaMH KOPCTKOCTI pO3rIsiHyTa B 5.5.3.
5.5.2 IInocki yacmuHu nonepeunozo

nepepizy 6e3 e1emenmie HcopcmKocmi

(1) EdextuBHa  TOBIIMHA  CTHUCHYTHX
YacTUH IIONEpeyHoro mnepepisy t, Mae

o0yucIroBaTuCA AK:

ty =p-t,0ep TTOHMKYBAJIbHUI
KOe(]iIieHT, 10 BBOJWUTH TOMPABKYy Ha

MICIIEBY BTpPaTy CTIHKOCTI.
(2)  Ymosma mmpuna cmyru b, miockoi

YaCTUHU  TOMEPEYHOro  Tepepidy  Mae
BH3HAYaTUCS 3TIAHO 3 BKazaHuMm y S5.1. Jlms
IJIOCKUX YaCTUH TIOMEPEYHOro  Tepepizy
MOXUJIOT CTIHKHU BUKOPHUCTOBYETHCS
BIJIIIOBITHA [TOXWJIA BUCOTA.

(3) INommxkyBambHuii KoeDillieHT p I
BU3HAueHHs 1, Mae 0asyBarucs Ha

HaWOUTBIIIOMY CTHCKAJILHOMY HANpyXeHHI

Ocomgg Y BUINOBIIHIM 9aCTHHI MOMEPEYHOTO

nepepizy (oOuucneHomy Ha OCHOBI
e(EeKTHBHOTO TIOTIEPEYHOTO TIepepizy), IpH
JOCSATHEHH1 HAaHOUTBIIIOTO OTIOPY Mepepi3y.

)  Sxwmo Tomes = fol Vs To

MTOHUXYBAJTbHHUI koedimieHT p Mae
00YHCITFOBATHCS 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.

55.2 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) I oy, = fo/ 7y, the reduction factor

p should be obtained from the following:

- SAKIIO )_Lp SXan - if }_Lp SXan
p=10 (5.2a)

- AKIIO Ap > Adim - if Ap > i ;
p=a(1-0,22/k; )/ s (5.2b)

e Ap - THYYKICTh IJIACTHHH, OOYHMCIIOBaHA
TaK:
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in which the plate slenderness A, is given by:
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A O—p 1V (5.3)
p_cs_t nk Ek '

k - BIAMOBIMHUN  KOE(]IIEHT BTpaTH

o

criiikocti 3 Tabmmmi 5.3. [Mapamerpu Mim T2
MOXHA B35TH 3 Ta0J1. 5.2

k_ is the relevant buckling factor from Table

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

Tabmmua 52— 3yagenns Mim Ta o
Table 52— parameters Aim and «
)_\,Iim o
0,517 0,90
G)  Skmo oy <ol . TO (B) I oypnes < Ty /7y, the reduction factor

MOHIKYBAJIbHUM KOEQIIIEHT p BU3HAYAETHCSA
HACTYITHUM YHHOM:

BukopucroByrotecs  popmynu (5.2 a) Ta
(5.2 b) ame 3 3aMiHOI0 THYYKOCTi TUIACTHHU
Ap Ha MPUBEJEHY THYYKICTb IJIACTUHHU Apred ,
1110 HaBeJ/IeHA B!

p may be determined as follows:

Use expressions (5.2 a) and (5.2 b) but replace
the plate slenderness 4, by the reduced plate

slenderness Aprs given by:

}\, red —7\, ﬂ (54)
S N

6) Jns PO3paxyHKy epeKTHBHOT
KOPCTKOCTI 10 TpPaHWYHOMY CTaHy 3a
eKCIUTyaTaIliifHOI0 MpUAaTHICTIO quB. 7.1(3)

@) [Ipu Bu3HaueHHI ePeKTUBHOT TOBIIMHI
MOJIMII TIOTIEPEYHOr0 TMepepi3y IMiJl BILIMBOM
3MIHHOTO HaIpy>XEHHS, KoediieHT
HaTpy)KeHb ¥/, 10 BHUKOPHCTOBYETHCS Y

Tabmui 5.3,
XapaKTePUCTHKAX

OpyTTO.

(8) [Ipu Bu3HaueHHI ePEeKTUBHOT TOBIIMHI
CTIHKM TMOMEPEYyHOro mnepepizy, KoediieHT
HaTpy)KeHb ¥, 10 BHUKOPHUCTOBYETHCSA Y
Tabmuii 5.3, BH3HAYaeThbcsd Ha 0as3i INIOMIi
CTHCHYTOI Moiuii 1 miomi cTiHku. [Ipu oMy
oA MOJHIll — epeKTUBHA, a MJIOIIA CTIHKU
— OpyTToO.

(9) 3a  OaxaHHAM,  XapaKTEPUCTUKH
epeKTUBHOTO  Tepepisy  MOXYTb  OyTH
YTOYHEHI LUISIXOM ITepPaTUBHOIO MOBTOPEHHS
nyHKTIB (6) Ta (7), ajie 3 BUKOPUCTAHHIM BXKe
3HaJEHOr0  e(EeKTHUBHOTO  IOMNEPEYHOTro
nepepizy, 3aMmicTh MOMEPEYHOro Mepepizy

NOBUHEH Oa3yBaTHucs Ha
MOTNEPEYHOro  Iepepizy

(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

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.
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OpyrTo. MiHIManbHa KUTBKICTh iTepawid, mpu
po0OTI 31 3MIHHUM HaNPyXEHHIM — JIBi.

Tabmuus 5.3 -  Koedimient BTpaTH CTilikoCTi K, /I CTMCHYTHX YacTHH MOMEPEYHOTO
nepepizy
Table 5.3—  Buckling coefficient k_ for cross-section parts in compression
) Koeoimient BTpaTH CTiiKOCT1
YacTrHa monepevHoro nepepisy (+ = CTHUCK) v =0,lo, K
Cross-section part (+ = compression) v =t+o,lo, Buckling factor k_
Jl 1111
w=+1 k =4,0
8,2
+1>py >0 k =
1,05+ vy
0>y > -1 | k =7,81-6,26y +9,78y"
>y > -3 k =5,981-w)’
55.3 IInocki  wacmunu  nonepeunozo 5.5.3 Plane cross-section parts with
nepepizy 3 NPOMINCHUMU  e/leMeHmamu intermediate stiffeners
Hcopcmkocmi
(1)  TIpoekTyBaHHS CTHCHYTHX YacTHH (1)  The design of compression cross-
MOTIEPEYHOT0  Tepepisy 3 MPOMDKHUMHU section parts with intermediate stiffeners

CICMCHTaAMHU )I(OpCTKOCTi ITOBHUHHC 68.3}7B8.TI/IC$I
Ha l'[pI/Il'IYH_IeHHi, mo CICMCHT )KOpCTKOCTi
IIOBOJHUTHCA  AK CTI/ICHYTI/Iﬁ CIICMCHT 3
HCIICPpCPBHUM YaCTKOBUM 3allCMJICHHAM 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



NIKPIIUIEHHSAM Yy BUIJISAL  TIPYXXHUHH,
KOPCTKICTh SIKO1 3aJ€XUTh Bi TPAHUYHUX
YMOB Ta J>XOPCTKOCTI Ha 3THH TNPHIETIINX
TUTOCKUX YaCTHH MOTIEPEYHOTr0 nepepisy.

(2)  YKopctkicTh MIiIKpIIJICHHS y BHIVISAIL
IPY)KUHH BU3HAYAETHCS HUISIXOM
NPUKIAJICHHS OJMHUYHOIO BaHTaXy U Ha
ONMHUYHY JIOBXHHY, SK [I0OKa3aHO Ha
pucyHok 5.3. JKopcTkicTe mimKpimiieHHS Yy
BUTJISII IPYKUHU K Ha OJUHUINO JTOBKHHH
MOke OyTH BH3HaUEHA 3a (hOpMYJIOIO:

k=u/é

e 0 - TOPOTMH MONEPeYyHOi IIaCTUHYATOI
CMYTH MiJl OJMHUYHUM BaHTaxeM U, L0 i€
Ha ueHTp Baru (b)) edexTnBHOI wacTHHK

€JIEMEHTA YKOPCTKOCTI.

np. ACTY-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 —Mogens s BU3HAYEHHS KOPCTKOCTI MIIKPINJICHHS y BUIJISAL

IPYKUHU

Figure 5.3 —Model for determination of spring stiffness

(3)  Ilpum Bu3HAYeHHI 3HAYECHHS MOBOPOTHOI
AKOPCTKOCTI npyxHoro enemenra C,, ta C,,

BUXOJITYM 3 TEOMETPIi MOMEPEYHOro Mepepizy,
CIIiI 3BEPHYTH YyBary Ha MOXIIUBHH BILUIMB
IHIIIMX €JEeMEHTIB MOPCTKOCTI, MPUCYTHIX Yy
JAHOMY TIONIepeuHOMYy Tepepi3i, abo y OyIib-
AKIM 1HIIM 4YacTUHI MOMEPEeYyHOro mepepisy,
IIO MiAJTAETHCS CTHUCKY.

(4) TIpu pospaxyHky y 3amac st
MIPOMDKHOTO €JIEeMEHTa JKOPCTKOCTI 3HaYEeHHs
MTOBOPOTHHX KOPCTKOCTEH PYXHUAX
enementiB C,, 1 C,, MOXYTh OyTH NPUHAHATI
PIBHUMHM HY/TIO, a NPOTMH O MoXe OyTH
004YMCIICHU HACTYITHUM 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 &
may be obtained from:
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ub2h? 12(1—v2)

(5.6)

3(b, +b,)

(5)  IlommxyBampHuHH KoedilieHT y, Ui
3arajbHOi ~ BTpPATH  CTIHKOCTI  €JIEMEHTa
KOPCTKOCTI (BTpaTa CTIMKOCTI TpW 3THHI
MIPOMDKHOTO ~ €JIEMEHTa JKOPCTKOCTI) Mae
oOunciroBaTHcs 3 Ta0nuUIi 5.4 115t 331aHOTO Yy
5.7 3HaYeHHS yMOBHOI THYYKOCTI:

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)

A =Jfy /0y (5.7)

€ O - HIpYy’KHE

HalpyKCHHSI IS €JIEeMEHTa >KOPCTKOCTI 3
5.533un5.54.2

KpUTHYHE

where: o, is the elastic critical stress for the

stiffener from 5.5.3.3 or 5.5.4.2.

Tabauusa 5.4 — IloHwkyBanbHUI KOE(DIIEHT )y MK 3arajibHii BTPaTi CTINKOCTI €JIEMEHTIB
KOPCTKOCTI.
Table 5.4— Reduction factor yq for distortional buckling of stiffeners
)_\,s zd
As £2,25 1,00
0,25 < ks <1,04 1,155 0,62
1,04 < s 0,53/%s
5.5.3.1 Vmosu BUKOPUCTNAHHSL Memooie 5.5.3.1 Condition for use of the design
NPOEeKmMy68anHs procedure
(1) Hacrynuuii MOPSAIOK MOKE (1)  The following procedure is applicable

3aCTOCOBYBATHUCh U OJHOTO a00 JBOX PIBHUX
MPOMDKHHMX  €JIEMEHTIB  JKOPCTKOCTI, IO
chopmoBani roppamMmu a0 BUTMHAMH, 32 YMOBH,
10 BCI IJIOCKI YaCTUHH PO3PaXOBaHi BUXOISIYH 3
55.2.

(2) EnemeHTH J>KOPCTKOCTI MarlTh OyTH
0JIHOKOBOI (hopmH 1 iX Mae OyTH He OLIbIIE HIK
nea. Ilpm  OumbmIid  KUTBKOCTI  €JIEMEHTIB
YKOPCTKOCTI MalOTh BPaxOBYBATUCS TUIbKH JIBA.

(3)  Sxmro 3amoBosbHsAIOTECS yMOBH (1) 1 (2),
e(EeKTUBHICTh eJIEMEHTa KOPCTKOCTI1
BU3HAYAETBCS 3 PO3PaxXyHKy, HaBEJIEHOTO Y
5.5.3.3.

5.5.3.2 Memooduxa po3paxyuky

(1) THomepewynmit  mepepi3  MPOMDKHOTO
eNIeMEHTa JKOPCTKOCTI Ma€ BKIIOYATH CaM
eIEMEHT Ta mpuierit e(eKTUBHI BiIPi3KU
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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

Q) The cross-section of an intermediate
stiffener should be taken as comprising the
stiffener itself plus the adjacent effective
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OPWICTIIMX  IUIOCKMX YacTHH  IONEPEYHOro portions of the adjacent plane cross-section
nepepisy b,, i b,,, Ak mokazamo nHa parts b,, and b, , shown in Figure 5.4.
pUCYHOK 5.4.
,./.f .\'\‘
s ~.
s b »le by > >
’ N
f. bp‘-‘ » bp,z \. »
I }& bp1 12— - bplzfzgﬂ \
| i . :
\ a—- _T.‘:n _______________ — e L e o — .E: '_‘ - a/_]
\.\ -9 S
. rd
\.\‘\ /_/
I\"'-._‘_‘_-- bs e - ’K\\-\(a)
Pucynoxk 5.4 — Ilnoma nmouyaTkoBOro €(peKTHBHOTO MOIMEPEYHOro Mepepizy
A, 711 TIPOMDKHHUX €JIEMEHTIB KOPCTKOCTI Ha moJuii (a) ta
crinmi (b)
Figure 54— Initial effective cross-section area A, for intermediate
stiffeners in (a) flange and (b) web
(2) Tpomemypa, mnpoLTIOCTpOBaHAa  Ha (2)  The procedure, which is illustrated in

PHUCYHOK 5.5, Ma€ BUKOHYBATHCS ITOETAITHO, SIK
BKa3aHO JaJi.

BusHauntn = movatkoBui
NOMEpeYHuil  mepepiz s
eNIeMEHTa KOPCTKOCTI, 100 po3paxyBaTH
wiomy nepepisy As 3  BUKOPUCTAHHSIM
e(eKTUBHOI TOBIIMHH, 32 YMOBH, 1110 €JIEMEHT
KOPCTKOCTI OOMEpPTUM MaroTh MO3/10BXKHIO

OIOPY, Ta IO Oy gg = fo !/ yy.> muB. (3)1(4);

- Eran 1:
e(heKTUBHUN

- Eran 2: Buxopucrati iHImMNA epeKTUBHUMA
MOTIEPEYHUI Tepepi3 eNeMeHTa >KOPCTKOCTI
ISt oOunciaeHHs MOMEHTY iHepii
e(EeKTUBHOTO TOTEPEYHOTro Tepepizy, 1100

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

OcomEd — fo ! 7wy » se€ (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
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BU3HAYUTH  TMOHWXKYBAIBHUH  Koe]ilieHT
3arajibHOi BTPATH CTIMKOCTI, 3 ypaxyBaHHSIM
0e3mepepBHOrO  MPY)KHBOTO  MIAKPIMJICHHS,
ms. (5) 1(6);

- Eran 3: Jlng yTOYHEHHA 3HAYCHHA
MOHIKYIOYOTO  KOe(DIIieHTy MjIsi TPOTHHY
€JIEMEHTa YKOPCTKOCTI, MOXXHA BHUKOPUCTATH
MeTo irepanii, 1uB. (7) i(8).

teff A

O-C r,s

_i (IR NNARE
_T_ra_ i _ __aﬂ

— —

12t 12t

—le—
I‘eff 2

Iteﬁ.‘l

X T Ha
fly,
LTI o Tt

—\;—ﬂ% L

Iterat|on 1

Iteration n

30

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) nmonepe4YHMii nepepis OPyTTO TA rPAHMYHI YMOBH

a) Gross cross-section and boundary conditions

b) Etan 1: edexTuBHMii mnomepeyHuii mepepis
mas K = oo, mo 6azyernes na o

com, Ed =t/ yus

b) Step 1: Effective cross-section for k = oo based

0N Oom eq =t/ yu

¢) Eran 2: Kpuruune mpysne HanpyKemusi O

s edeKTHBHOTO TONEPEYHOro mepepizy, 10
3aJ1eKHTH Bl eekTHBHOI ToBmmMEM 120 Ta
OPCTKOCTI NPYKHLOro esieMenTa K .

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

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

d) Mpusenena cuna y,f,/y,, nas erementa
JKOPCTKOCTI 3 epexTuBHOW Iuomero A, Ta
MOHUKYBaJIbHUM Koe(l)i].[iCHTOM zd , IO 3AJCKHUTDH

BiL O

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

O-cr,s

e) Eran 3: SIkuio HeoOXiaHo, mMoBTOPiTH Kpok 1,
00uncauBIM e()eKTUBHY TOBUIMHY 3i 3MeHIIIEHHM

CTHCKAIOUAM HANPYXKEHHIM O cqi = Xa 1o/ Vi1
3 Y, 3 nomepeaHnoi itepauii, NPOJOBKYIOUH TaK
MOKH Zd,n ~ Zd,n—l aje Zd,n < Zd,n—l :

e) Step 3: Optionally repeat step 1 by calculating the
effective thickness with a reduced compressive stress

Ocomedi = Xa To/ w1 With g,  fromprevious

iteration, continuing until  y, =~ x,,, but
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Xan < Xana

f) npuiinaTH edekTHBHMIT mTonmepeuHMil mepepi3

&,red 3 MPUBEACHOI0 TOBIIUHOIO tred » BIAIIOBITHO
mo  y,,U enemenTta :kopcrkocti i mpuBeneHoi

edexTUBHOI TOBIUMHH  } nteff IUI  TIPUJIETJINX

IJIOCKHUX YaCTHH.
f) Adopt an effective cross-section A . with
reduced thickness t,, corresponding to y, .t for

stiffener and reduced effective thickness y,  ty for
adjacent flat parts.

Pucynok 5.5 — Mojens 1ist po3paxyHKy ONOPY CTHCKY MOJIMII 3 NMPOMDKHUMHU €JI€MEHTaMu

KOPCTKOCTI
Figure
stiffener

(3) IMouarkoBi 3HaYeHHS  e(PEKTUBHOI
TOBIIMHH ty; , 1ty ,, IOKa3aHi HAPUCYHKY 5.4,
MalTh OyTH BH3HaueHi 3rigHo 3 5.5.2 3
OPUMYIIEHHSIM, [0  IUIOCKI ~ YacTHHHU
nonepe4Horo nepepisy b, i b,, marote nsi

onopu, quB. Tabn.5.1.

(4) EdextuBHa  mioma  MOMEPEUYHOTO
nepepizy MPOMDKHOTO €JIeMEHTa KOPCTKOCTI
A, Mae obuuncoBaTucs 3a GopMysor:

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

(3) Initial values of the effective thickness
ty, and ty , 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 :teﬁvlbp’1/2+tbs +teff12bp]2 /2 (5.8)

y SKiii MIMpUHA elleMEHTa JKOPCTKOoCcTi b, €
TaKoI0, SIK MIOKa3aHO Ha PUCYHOK 5.4.

(5) Kpurnune HAIPY)KCHHS npu
MO3JIOBXXKHBOMY 3THHI O, U MPOMDKHOTO

CIICMCHTA )I(OpCTKOCi Ma€ OOYHCIIIOBATHCS
TaK:

c
nek - KOPCTKICTh MPYKHOTO €JIEMEHTa Ha
OJIMHMITIO JOBXXHHH, TUB. 5.5.3.1(2);

I - e(QeKTMBHMH  MOMEHT  iHepIil

€JIEMEHTa JKOPCTKOCTI, 3 BHUKOPHCTaHHSIM
TOBIIMHM t, 1 yMOBHOI €(eKTHUBHOI IIMPUHH,
piBHOi 12t mpuiernoi IUIOCKOT YacTUHHU
MIOTIEPEYHOr0 Mepepizy, HaBKOJIO LEHTPAIbHOT
oci a — a 1 e(eKTUBHOro IONEePEUHOro

cr,s

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

(5)  The critical buckling stress o, ; for an

r,s
intermediate stiffener should be obtained
from:

2,/KEI
NS (5.9)
A
where: k is the spring stiffness per unit

length, see 5.5.3.1(2);

I is the effective second moment of area

S
of the stiffener, using the thickness t and
notional effective width 12t of adjacent plane
cross-section parts about the centroidal axis a -
a of its effective crosssection, see
Figure 5.6(a).
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nepepizy, IuB. pucyHok 5.6(a).

(6)  IlommxyBampHHH KoedilieHT y, Ui
3arajibHOi  BTpaTH CTIHKOCTI MPOMDKHOTO
€JIIEMEHTa JKOPCTKOCTI Ma€ OOYUCITIOBATHUCS

yepe3 3HAYCHHA O, 33 METOIHKOIO,

HaBeneHow y 5.5.3.1(5).
(7)  Sxmo

YTOYHEHUH NUISAXOM iTeparii, MoYnHAIYN 3
3MIHEHUX 3HAYCHb p , 110 PO3PaXOBaHi 3TiTHO

Xs <1, BIH Moxe Oyru

5.5.2(4) 3 O,y gq> o popiBuOE Y, f /M,

TakK II0:

A’p,red
(8) Slkmo  posmouaro  irepariro, il
HEOOXITHO TIPOJIOBXKYBAaTH JOKH BIIMOBIIHE
3Ha4eHHs y, He OyJe NpUOIM3HO PIBHUM, aje

He OUTBIINM, HDXK TMOTEPEeIHE 3HAYCHHSL.

9 [TpuBenena e eKTUBHA Ioma
€JIEMEHTa JKOPCTKOCTI A, ,,,, IO JOIycKae

3arajibHy BTpary CTiiikocti Mae Oytu

MPUMHATA, SIK:

f,/
A&,red :Xdp‘so—’ywll bUt As,red < As

A€ o, - CTHCKAK4C HAIPYXCHHA II0

con,Ed
LEHTPaIbHIN JIiHII eIleMeHTa )OPCTKOCTI, IO
PO3pPaxOBYETHCS TSt e(heKTUBHOTO
MOIIEPEYHOTO Mepepizy.

(10) TIlpm  Bu3HAYeHHI  T'€OMETPHYHHX
XapakTePUCTHK  €(PEKTHBHOTO  Iepepisy,
npuBesieHa eekTuBHA oma A, ., Mae OyTu

BU3HAY€HAa 3 BHMKOPHCTaHHAM IIPUBENEHOL
toBmmHu t ., = y by U1 yciXx 4acTuH

nepepizy, o BXOJIATh B A

5.5.4 Tpaneuiceuoni npoghinvosani nucmu 3
HPOMINICHUMU e/leEMEHMAMU HCOPCIMKOCHI

5.5.4.1 3azanvni nonoorcenns

(1) e#t miEOYHKT BHKOPHUCTOBYETHCS
auiIe pa3oMm 3 5.5.3.3 1l ONUIb Ta CTiHOK 3
OPOMDKHHMH €JIEMEHTaMH KOPCTKOCTI

(2)  Bpaxysauus CyMiCHOT poboTH
IPOMDKHUX  €JIEMEHTIB  JKOPCTKOCTI  Ha
MOJIMLAX  Ta MPOMDKHUX €JIEMEHTIB

KOPCTKOCTI Ha CTIHKaxX MpH 3arajbHiid BTpaTi
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(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).
(7) If 7, <1 it may optionally be refined

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

Ooones €Qualto y, fy/M, , so that:

S

(5.10)
(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:

(5.11)

c5c0m,Ed
where o, -4 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.

(2) Interaction between distortional
buckling of intermediate flange stiffeners and
intermediate web stiffeners should also be
taken into account using the method given in



CTIMKOCTI IPOBOJUTHCS 3TITHO 3 METOJUKOIO,
HaBe/eHO y 5.5.4.4.

5.5.4.2 Ilonuyii 3 npomidchumu enemenmamu
alcopcmKocmi

(1) TIpu piBHOMIPHOMY CTHCKY, MOKHa
OPUMHATH, IO  Iuloma  €(pEeKTHUBHOIO
MOTIEPEYHOTO TIepePi3y MOIHII 3 MPOMBKHUMHU
€IEMEHTIB  JKOPCTKOCTI  CKJIQAA€ThCS 3
NPUBENCHUX €PEKTUBHUX IOl A . JBOX

€JIEMEHTIB KOPCTKOCTI MIHUPHUHOIO 0,5bp Ta
TOBILMHOIO 1y , 10 IPUIATalOTh 0 MOJIHLb,
SIK1 COUPAIOThCS Ha CTIHKU, JUB. PUCYHOK 5.5
e)

(2)  [ns ogHOrO LEHTPAIBHOTO EJIEMEHTA
KOPCTKOCTI  MOJMII  TMPYXHE  KPUTHYHE
HAMpY)XEHHs MIPU TO3J0BKHBOMY 3THHI O,

Ma€ BU3HA4YaTHC TaK.

np. ACTY-H b EN 1999-1-4:201X
5.5.4.4.

5.5.4.2 Flanges with intermediate stiffeners

(1) 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 | t3
PasT A 14p2(2b, +3b,)
PP * (5.12)
je b, - yMOBHAa WIMpHHA CMYTH IJIOCKOT where: b, is the notional flat width of

YaCTUHHM MOTIEPEYHOTO Mepepizy, MoKa3aHoi Ha
PHUCYHOK 5.6;
b -

s JKOPCTKOCTI,

ImmuprHa  CJICMCHTA

BUMIpsiHA 1o EePUMETPY eJIeMeHTa

’KOPCTKOCTI, IMB. prCcyHOK 5.6(C);

K, - Koe(iieHT, 10 BPaxOBYye YacCTKOBE

3aKpIIUICHHS  BiJ ~ TOBOPOTY  €JEMEHTa
YKOPCTKOCTI IMOJIUITh CTIHKaMH, uB. (5) Ta (6);

1AL I
pUCYHOK 5.6

HaBeneHi y 5.533 Ta Ha

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.
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‘4_11'2% Flzr»{ }9112:4{ }k?u{
ST\ ST = SIS L

,  05b, 0,5b,  0,5bg

e gl

‘

0,5bp‘

o~
3
-~

“‘—bpﬂ—’ br >

(a) Monepeunnii mepepis aas |
(a) Cross-section for |
(b) Monepeunuii nepepis s A
(b) Cross-section for A,

(c) lllnpuna ejieMeHTa KOPCTKOCTI

(c) Stiffener width

LN LD

Pucynox 5.6 — EdexruBuuii nonepeunuil nepepis mis o6uncnenns |, ta A, mns cTucHyTOi

TIOJIMIII 3 JBOMA YK OJTHUM €JIEMEHTOM >KOPCTKOCTI1

Figure
with two or one stiffener
(3)  Mns ABOX CUMETPUYHO PO3TAIIOBAHUX

€JIIEMEHTIB  KOPCTKOCTI TMOJIULb, TPYKHE
KPUTUYHE HANPYKEHHS IpPH I030BKHBOMY

5.6 — Effective cross section for calculation of 1, and A, for compression flange

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

3TUHI O, Ma€  OOuYMCIIOBAaTUCA 34
hopmyroro:
3
o = 4,2k, E : It (5.13)
Y A% 8bl (3be _4b1)
3: with:

be = 2bp,1 + bp,Z + 2bs
b, =b,, +0,5b,

ne b,, - yMOBHa IIMPUHA CMYTH 30BHILIHBOT

TUIOCKOT YaCTHHHU TOIEPEYHOro Iepepi3y, sK
MOKa3aHO HApUCYHKY 5.6;
b,

TUIOCKOT YaCTHHU TOIEPEYHOro Iepepidy, sK
MOKa3aHO HApUCYHKY 5.6;

- YMOBHa HIMPpHHA CMYI'U I_IeHTpaJ'IBHOI

b -

s KOPCTKOCTI,

ImupruHa  CJICMCHTa

BUMIpSHA IO NEpUMETPY  €JIEMEHTa

’KOPCTKOCTI, IUB. pUCYHOK 5.6.(C).

4) SKILO € TPU €JIEMEHTa >KOPCTKOCTI, TO
LEHTPAJIbHUH NPUIMaETbCA 32 Hee(PeKTUBHUM.
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b, =2b,, +b,, +2b
b, =b,, +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
the middle should be assumed to be
ineffective.



(5) 3HaueHHs K, MOJKE

Oytu
po3paxoBaHe, 3 BpaxyBaHHSIM JIOBXUHI XBUII1
|, crucHyToi momuui nmpu BTpati i crifikocTi,

HAaCTyITHUM YUMHOM:

if I, /s,>2: K,
-if I /s, <2: K,
ne S, - TOXWwia BHCOTa CTIHKH, JMB.

pucyHox 5.7(a).

I, - TMOJIOBUHA JIOBXKMHU XBWUJI TpuU
MPYKHOMY TO3J0BXHBOMY 3THHI €JIEMEHTa

XKOPCTKOCTI, TuB. (7)

(6) sk aJIbTEpHATHBA, KoeimieHT
3aKpilsieHHs Bix moBopoty K,  3rimHO
KOHCEpBaTHUBHOIO  MIAXOAY MoOXke OyTu

MPUAHATHA PIBHUM OJIMHUII, IO BiAIMOBiTa€e
YMOBI IIAPHIPHOTO 3’ €THAHHSI.

(7)

HACTYITHOTO:

3navenns |, i K,, MoXXHa BU3Ha4aTH 3

- 71 CTUCHYTOT MOJIUIII 3 OJJHUM MPOMDKHUM
€JIEMEHTOM >KOPCTKOCTI:

wo

3:

=k

np. ACTY-H b EN 1999-1-4:201X

(5) The value of k, may be calculated
from the compression flange buckling
wavelength |, as follows:
"o (5.14a)
= kWo - (kwo _1)[2|b /SW _(Ib /SW)Z] (514b)

where: s, Is the slant height of the web,
see Figure 5.7(a).

I, 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, =3,07¢/1,b2(2b, +3b, )/’ (5.15)
M (5.16)
s,, +0,5b,
with:
by =2b, +b,

b = 2b, +b,

- JUI1 CTUCHYTOI MOJIMI 3 JBOMa YU TPhOMa
MMPOMDKHUMH €JIEeMEHTaMHU KOPCTKOCTI:

wo

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

l, =3,65./1,b7 (30, —4b,)/t 1)
[ (2b,+s, )30, —4b,)
\/bl(4be —6b,)+s,, (30, —4b,) (5.18)

(8)  Tlpusenmeny eQeKTuBHYy TUTOIILY
eleMeHTa JKOPCTKOCTi A, ., 11O BPaxoBye
3arajibHy BTPATy CTIKOCTI (3rUHANBHY BTPATy

CTIMKOCTI BHYTPILIHIX €JIEMEHTIB
KOPCTKOCTI), CIiJl BUBHAYATH SIK:

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

buckling (flexural buckling of an intermediate
stiffener) should be taken as:
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f,/
AE,red = XdAE O—M

(9)  SIkmio CTIHKM HE MIIKPIUICH] elleMEHTAMU
’KOPCTKOCTI, TOHIKYBIbHUN KOE(ILIEHT ¥, Mae
O0UYMCITIOBATUCST 32 METOJHMKOIO, BKA3aHOKI Yy
5.5.3.1(5), Buxomum 30, .

(10) Slkmo  CTIHKA ~ MalOTh  CJIEMCHTH
’KOPCTKOCTI, OHIDKYBAJIbHUH KOe(DIIieHT y, Mae
OOYHCITFOBATUCS 32 METOJIMKOI, HABEIICHOIO Y
5.5.3.1(5), ane 31 3MIHEHUM TPYXHUM KPUTHUHUM

HANPYKEHHAM O, 4, HABEICHUM y 5.5.4.4.

(11) TIpwm BU3HAYCHHI BJIACTUBOCTEH
eeKTUBHOTO TIepepi3y, MpuBeNeHa e(eKTUBHA
mwiona A, ,,, TOBUHHAa OyrM BH3HAUeHa 3

BpaxyBaHHAM IPHUBENCHOI TOBUMHU ., = vty
IUI1 BCIX YaCTHH TIOTIEPEYHOTO TIepepidy, Mo
BXOZATH JI0 A, .

55.43 Cminku 3 Oinvwe Hidc  08oma
eleMeHmamy  HCOPCMKOCmMi  ni0  3MIHHUM
HANPYIHCEHHAM NO 6UCOMI CIMIHKU

@ EdexruBHuii  momepeynmii  mepepi3
CTHCHYTOI 30HU CTIHKHU CKJIQJIA€THCS 3 MPUBEICHUX
eextuBHUX TWiom A, ., HE OUIbIIE HDK JBOX
MIPOMDKHHX EJIEMEHTIB JKOPCTKOCTI, CMYTH, IO
NPWISITa€ 10 CTUCHYTOI MOJMWINl Ta CMYTH, IIO
Npwisirae 70 IEHTPaIbHOI OCl  IOIEPEevyHOro
niepepizy npoduTro, AMB. PUCYHOK 5.7. CTIHKH i
PIBHOMIDHUM  CTHUCK&JIbHUM  HAIPY>KEHHSIM
PO3PaXOBYIOTHCS TaK CaMO, SIK ITIKPIICH1 ITOJTHIIL.
@ EdexrrBHMIA TTOTIEpEUHNIA TIEPEPI3 CTIHKH,
SIK TIOKa3aHO HAPUCYHKY 5.7, Ma€e BKITIOYATH B ceOe:
) CMYTY, IPHJIETITY IO CTHCHYTOT MOJIHIT, IIMPUHA
sikoi S, /2 iedexTrBHa TOBIIMHA L |, .

b) npuBeneny edexTuBHy mionty A, ., KOXHOrO

€JIEMEHTa YKOPCTKOCTI B CTIHITI, ajie He OUIbIle HDK
JIBOX EJIEMEHTIB;

C) cmyry, mupHHa sikoi 2S, /3, mo npuisrae
70 LIEHTPAIBHOT 0Ci epEeKTHBHOTO Tepepi3y;

d) po3TsIrHyTa 4yacTHHA CTIHKH.

36

but A ., < A (5.19)

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).

(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 5.5.4.4.

cr,mod

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

represented by using a reduced thickness
t., = x4t Tor all the cross-section parts included

in A.

5.5.4.3Webs with up to two intermediate
stiffeners under stress gradient

(@) 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 Figure 5.7 should be taken to include:

a) a strip of width s, /2 and effective thickness
t.« . adjacent to the compression flange;

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.
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Pucynoxk 5.7 — EdexTuBHMII nonepeyHuil nepepiz CTiHOK X0J01HO(GOPMOBAHUX JIHCTIB

Figure

(3)  IMouarkosi eeKTHBHI IO

BHU3HAYaIOTHCA HACTYITHUM YHMHOM!

- UL OTUHAPHOI'O CJICMCHTA )I(OpCTKOCTiZ

S S,
Asa = (teff,a ?a + tSsa +teff,n 3j '

- JUIS eJIEMEHTa >KOPCTKOCTI, PO3TAlIOBAHOIO
Onmuk4e J0 CTHCHYTOI MOJMI Yy CTIHKax 3
JIBOMa €JIEMEHTaMH JKOPCTKOCTI:

S S
Asa = (teff,a ?a + tSsa +teff b 3bj '

- [JI Apyroro €JIeMeHTa )KOpCTKOCTi:

S S,
Asb = (teff b Eb +15g, + teff,n 3) )

Ie po3Mipu S,, S, Sy, Sy, Ta S, Takl X, 5K

sa?

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)

Pucynok 5.7(d1) (5.20a)

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

Figure 5.7(d2) (5.20b)
Pucynoxk 5.7(d2) (5.20b)

- for a second stiffener
Figure 5.7(d3) (5.21)
Pucynok 5.7(d3) (5.21)
in which the dimensions s,, S, S,, S, and
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BKa3aHO HApUCYHKy 5.7 1 ty ., tg, 1 tg |
HaBegieH1 y (5).

4 [TouatkoBo MicIie eeKTUBHOT
[EHTPATBHOI OC1 BU3HAYAEThCA Ha 0a3i o]
oIk i crinok. [Tpu npoMy Mo moaue —
e(eKTUBHI, a TUIOTIi CTIHOK — OPYTTO.

()
CTIHKZ € GUIBLION 3a Aiim (muB5.5.2(4)), TO
ebextuBHa ToBmMMHA t ., tg, 1 t; — Mae

SIKIIO THYYKICTH ?»p CTUCHYTO1 30HHU

BHU3HAYATHCA HACTYITHUM YHUHOM:

7€ p OOUMCIIOETHCS 3a J0MOMOrow (hopmynu
(5.2) 3 rHyukicTio A, Ta KoediieHTOM
3r1IHO
BIACTaHl Bif

CHIBBIIHOIIICHHSI HaBaHTAXEHb
tabmuui 5.5, ne e.ta e -
e(eKTHUBHOI MEHTPATBLHOI OC1 10 CHUCTEMHOT
JHIT CTUCKY 1 pO3TATY TMOJMI, JIMB.
pucynok 5.7, Ta posmipuh,, h,, h,, hy, s

sa ! n

Ta ¢ TIOKa3aHi HAPUCYHKY 5.7.

(6) o6 po3paxyBaTu
epexTuBHy miomyy A, Ta A
AKOPCTKOCTI CTIHKHM, S, 1 S, AUIATbCA Ha JBi

MOYaTKOBY
€JIEMEHTIB

piBHi wactiHu S,/2 1 S, /2. YacTuHa CTiHKH
S, HaJ LEHTPaJIbHOI BiCCIO AUIUTHCS HA OJHY
yacTuHy S,/3, 0 mpwisirae 10 eleMeHTa
)opcTkocTi, pucyHok 5.7 (d1) 1 (d3) i1 oany
qyacTuHy 2S, /3, 10 IpHisirae 10 NeHTPaIbHOT
oci.

teff

s, are as shown in Figure 5.7 and t. ., ty,
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 x_p of the part of the
web which is in compression is larger than

Mim  (see 5.5.2(4)), the effective thickness
ty .o e, and ty . should be determined as
follows:

=pt (5.22)

where p is calculated using expression (5.2)
with slenderness xp and stress relation factor

v according to Table 5.5, where €, 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,, hy, 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 !

Tabmuus 5.5 -1 HYYKICTb Ap Ta KOeQIIi€HT CHIBBIIHOIIECHHS HANPYXeHb ¥ U1 CTIHKH 3

CICMCHTAaMHU )KOpCTKOCTi

Table 5.5 - slenderness A, and stress relation factor w for a web with stiffeners

Mi q 3 Koedimient

ICHCPOSTaH.IYBaHHSI a(?TI/IHa rHy‘{KiCTL }\,p CHiBBi,I[HOHIGHHH
ITOJIUII1 CT1HKH HABAHTAKEHE l//
Posranrysanns Web part Slenderness A, Stress relation factor
YaCTUHHU CTIHKH

bes enemenTiB xopcTkocti, Pucynok 5.7 (a)
No stiffeners, Figure 5.7 (a)
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[IponosxkenHs Tabnuri 5.5

Mix CTHCHYTOO
ITOJIMLIEIO Ta
LEHTPAJIBHOIO BICCIO

Between compression
flange and centroidal
axis

S f e
Ny =N [0 —_t
"TU\ Bk, T

OnuH eJIeMEeHT KOPCTKOCTI, pucyHok 5.7 (D)
One stiffener, Figure 5.7 (b)

IIpunerna no
CTHCHYTOI TIOJIHIII

axis

S — S_a fO y= € — ha

i a
Adjacent _to t \ Ek, e,
compression
flange
IIpunerna no
LIEHTPaIbHOI OCl ; Xp _ S_c fo | ( e — ha _ hsa) ye- ec-
Adjacent to centroidal t \ Ek, e, S, -sing

JlBa enemMeHTa KOPCTKOCTI, pucyHOK 5.7 (C)
Two stiffeners, Figure 5.7 (c)

IIpunerna no
CTHCHYTOI TTOJTUTII

S — S_a L Y= €~ ha
Adjacent to a t |\ Ek, e,
compression
flange
Mix nmBoma
CIICEMCHTaAMHU
: - s | f, (e,=h,—h e.—h
MKOPCTKOCTI S, Ap =2 |2 ( <2 Sa) Y=
t | Ek €. € — ha - hsa
Between stiffeners
ITpunerna go
HEHTPAJIBHOI OCi S T s, | f, (ec —h, - hsa) _ &
n p=" ’ H
Adjacent to centroidal t '\ Ek, € Spsing
axis
(7  Hns OJIMHAPHOTO eIIeMEHTa (7) For a single stiffener, or for the
JKOPCTKOCTI, ab0 IS eJleMeHTa »XOPCTKOCTI, stiffener closer to the compression flange in
pO3TAIIOBAHOTO  OJMKYEe IO  CTHCHYTOI webs with two stiffeners, the elastic buckling
HONMLI, y CTIHOI 3 JBOMa €IEMEHTaMH stress s, ., should be determined using:

)KOpCTKOCTi, MPYXHE 3TMHAIIBHC HAIPYXCHHS

Ser sa MA€ BUBHAYATUCA 3 BUKOPHUCTAHHAM:

o

A€ S1 Ta Sz 3a4ar0ThCsA HACTYITHUM YHHOM:

- AJIA OJHOT'O €JIEMCHTA )KOpCTKOCTi:

1,05k Eq/I s,

cr,sa

cr,sa

Asasz (Sl _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 €JIEMEHTa >KOPCTKOCTI, pPO3TALIOBAHOIO
OmK4Ye 0 CTHCHYTOI MOJUI|, Yy CTIHII 3
JIBOMa €JEeMEHTAaMH JKOPCTKOCTi, B SKUX
IHIIUH eJeMEHT KOPCTKOCTI € pPO3TATHEHUM,
a00 po3TamoBaHUM ONMXKYE IO LEHTPAIbHOI
oci:

S, =S,+S,+S,+0,5(sg, +5,) ,

ne: K, - xoeQilieHT, OO0 BPaXOBYe YaCTKOBE

0OMEXEHHsI TIOBOPOTY €JIEMEHTa >KOPCTKOCTI
CTIHKHY MOJIUIISIMHE,

- MOMEHT

IHepuii  MONepeyHoro
nepepisy 3 €JIeMEHTaMU >KOPCTKOCTI, IO

BKJIIOYA€ 3TMH, TOBUIUHY S, Ta AB1 MPUIIETi

CMYTH, KO’KHa IUpPHUHOIO0 121, BiAHOCHO #ioro
BJIACHOI IIEHTPAJBHOI OCi, MapaielbHOI [0
IJIOCKAX YaCcTUH TIOMEPEYHOr0  TMepepizy
CTIHKH, AUB. pUCyHOK 5.7(e). IIpu obuncnenHi

|, MOXIHMBOI PI3HHLEI YXWIIB IUIOCKHX

YaCTHH IIOMEPEYHOro Tepepidy 3 KOMKHOTO
OOKy eJleMeHTa YKOPCTKOCTI MOYKHA
3HEXTYBATH.

(8) 3a BigcyrHOCTI OLTBII  JETATBHUX
JOCITIJKEHB, Y 3amac, KoeiieHT 0OMeXeHHs
noBopoty K, Moxe Oyrn mNpuiHATHHA 3a
OJIMHMIIIO, IO BIAMOBIIA€ YMOBI IMIAPHIPHOTO
oOmMpaHHsL.

9 JHnsa OJIMHOYHOT'O CTHCHYTOTO
€IEMEHTa OPCTKOCTI, a00 JUIsl eJeMeHTa
KOPCTKOCTI, PO3TAllIOBAaHOTO  OJIKYE 10
CTUCHYTOI TIOJNMIN, Yy CTIHII 3 JBOMa
eIEMEHTaMHU KOPCTKOCTI MpHUBEICHA
chexruBna  miaoma A, .,  (Kpox 2

HApUCYHKY 5.5) Mae BU3HA4YaTUCS HACTYIHHUM
YUHOM:

Xd Asa

A%a,red = 1_ha_'_—o’5hsa
e

C

(10) SIkuro Ha MONHUISX TAKOX € eNeMEHTH
KOPCTKOCTI, HOHMWXYBJIbHUH  KOE]IiieHT
4 OOUMCITIOETBCS 32 METOJIMKOIO, 1110 BKa3aHa
y 5.5.3.1(5), ane 3i 3MiIHEHUM 3HAUYEHHSIM

HPYKHOTO KPUTHYHOTO HANPYXKEHHSI O poq

1o HaBeaeHe y 5.5.4.4.
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s,=s,—s,—-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,=5,—5,—0,5s, (5.25)

where: k, Is a coefficient that allows for

partial rotation restraint of the stiffened web
by the flanges;

I 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:

ane/but A, ., <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) ko OJIMHAPHUIA €JIEMEHT
KOPCTKOCTI € PO3TATHYTUM, IpHBEICHA
ebextupHa mioma A, .,  HpuiiMaerscs

piBHOIO A, .

(12) [Ons criHOK 3 JBOMa EJIEMEHTaMH
KOPCTKOCTI TpHUBeAeHa eQEeKTHBHA IIJIONIa
A, .4 JDPYroro enemeHra, OJIKYOro [0

HEUTpaIbHOI OCi, MPUIMAETHCS PIBHOIO A

(13) IIpu  BU3HAYCHHI  TI'COMECTPUYHUX
XapaKTepUCTUK  e(eKTHBHOTO  mepepizy,
npuBegeHa epeKTUBHA tuoma A, ., TTOBHHHA

OyTH BU3HA4YCHAa 3 ypPaxXyBaHHSAM IPHBEICHOI
ToBmMHN t, = y,ts AOA  yciX 4acTuH

MONEPEYHUX NEPEPI3iB, 10 BXOAATH A0 Asa.

(14) Sxmo y, <1, TO, 3a HeoOXimHOCTI, il

MO)XKHa po3paxyBaTH IIJISXOM ITepalii, TUB.
5.5.3(7).

(15) Jns  BnactuBoCcTEl  €()EKTHBHOTO
mepepisy NpU  TPaHWYHUX  CTaHaX  3a
eKCIUTyaTaIlifHOI0 MIPUAATHICTIO, AUB. 7.1.

5.5.4.4 Ilpoghinvosani nucmu 3 enemenmamu
HCOPCMKOCMI HA NOTUYSX MA CIMIHKAX

(1) Jdna  mpodinboBaHUX  JHCTIB 3
MPOMDKHUMH ~ €JIEMEHTaMU JKOPCTKOCTI Ha
MOJMIIX Ta CTIHKAaX, JWB. PHUCYHOK 5.8,
B3a€EMOJIISI MK 3arajbHOIO0 BTPATOIO CTIHKOCTI
€JIEMEHTIB JKOCTKOCTI Ha IOJHUILX Ta CTIHKaX
IMOBUHHA BPaxXxOBYBATHCh 3 BUKOPHCTAHHSAM
MIPUBEACHOTO PY>KHOTO KPUTUYIHOTO

HalpyXeHHs o, .4 1 000X THIIIB

€JIEMEHTIB, 110 00YHCcIIeHe 3a (OPMYIIOH:
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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 Asa.

(14) If y, <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 ma TOr both types of stiffeners, obtained

from:

AC. O ¢ - IIPYKHC KPUTHIHC HAIPYXXCHHA JUIA

MPOMDKHHMX €JIEMEHTIB KOPCTKOCTI TOJIUIIb,
muB. 5.5.4.2(2), nanga monWii 3 OJMHOYHUM
€IEMEHTOM >KOpcTKOCcTi 4 5.5.4.2(3) nnsa
MOJIMIII 3 IBOMA €JIEMEHTaMH KOPCTKOCTI.

o - MpY)XHE KPUTUYHE HANpPYXKEHHS AJIS

cr,sa
OJIMHOYHOTO €JIeMEHTa >KOPCTKOCTI CTIHKH, Y1
JUISL €JIeMEHTA )KOPCTKOCTI, 110 pO3TALIOBAHUI
OmKk4Ye 0 CTUCHYTOI MOJUIN JJIsi CTIHKU 3

cr,s (5.27)

4
Gcr,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

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 CICMCHTaAMU

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

B.=1-
[103/10BXKHBOT'O CTUCKY

KOPCTKOCTI,  JIUB.

- s TpoduUIIo

npodimo  mig i€

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

for a profile in

S, =1 for a profile in axial compression

Pucynoxk 5.8 — EdextuBHuii nonepeyHuii nepepis xos0aH0(hopMoBaHOTO PO hiILOBAHOTO
JIMCTA 3 eJIEMEHTaMH JKOPCTKOCTI Ha TOJIUIISIX Ta CTIHKAaX
Figure 5.8 — Effective cross section of cold-formed profiled sheeting with flange

stiffeners and web stiffeners

6 I'PAHHUYHI CTAHM 3A
HECYYOIO 3JATHICTIO

6.1  Omnip nonepe4yHux nepepisis

6.1.1 3azanvui nonosrcenns

(1) Hopwmu y mpomy po3aiii BiIHOCSTHCS
710 TPOEKTYBAHHS [UIAXOM PO3PaXyHKIB.

2) [IpoexTyBaHHs LUIAIXOM BUIPOOYBaHb
3aBKIM  MOXKE 3aMIHUTH  INPOEKTYBAaHHS
HUIAXOM pO3paxyHKiB, AMB. po3ail 9 Ta
Homarok A.

IpumiTka.. Po3paxyHOK NIIIXOM BHIIPOOYBaHb €
MPIOPUTETHUM JUISl TIONEPEYHUX TEPEPI3IB 3 BIIHOCHO

BHCOKHMM  CITiBBIJHOIIIEHHSIM bp /t, HamIpUKIan y

BUNAJKy HENPYKHOI PpOOOTH, NPYNKHO-TUTACTUIHOL
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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

b, /t ratios, e.g. in relation to inelastic behaviour, web



BTPATH CTIMKOCTI CTIHKM YH B pa3i BIUIMBY 3aIli3HEHOTO
3CYyBY.

(3) Hpm MPOEKTYBaHHI HUITXOM
pO3paxyHKiB, 10 yBaru cCiig OpaTu BIUIHUB
MICIIEBOT Ta 3arajibHOi BTPaTH CTIMKOCTI, AJIs
4oro  CiiJi BpaxyBaTH  XapaKTCPUCTUKU
e(EKTUBHOTO TIepepi3y, MO BU3HAYAIOTHCS, SIK
BKa3aHo y 5.5.

4 Onip BTpaTi CTIMKOCTI e€JIEMEHTIB
podiTLOBAHOTO JIMCTA IIiJ] BIUIMBOM CTHCKY
Ma€ MepeBIpSITUCS 3T1THO BUMOT 6.2.

6.1.2 Ilo3006scuiit pozmse

(1)  PoszpaxyHKOBHH OHIp MOMEPEYHOTO
nepepizy mpu Aii pIBHOMIPHOTO po3TAry N,

CJIiJ] BUBHAYATH 32 GOPMYIIOI0:

foA,
Nt,Rd =
Ym1
ne: A, — mioma OpyTTO TONEPEYHOro
nepepisy;
Fere -  omp  mepepisy-Herto s

BIIMOBIIHOTO THITY MEXaHIYHOT KPIMHIbHOI
neranl

6.1.3 Ilo3006xcuiii cmuck

(1)  PospaxyHkoBHWii oOmip IOMEPEYHOrO
nepepisy mnpu aii  crucky N o crin
BHU3HAYATH TaK:

- K0 eeKTuBHA Ioma A, € MEHIIOI 3a
mwionty Opyrro A, (mepepi3 3MeHUIEHO Jyis
3arajbHO1

BpaxyBaHHsI  MicCIleBOi  Ta/abo

BTPATH CTIHKOCTI)

Nc,Rd

- AKWo edexTuBHa Iuoma A, JOPIBHIOE

wiomi 6pyrro A, (epepis He 3MEHUIEHO JIA

Nc,Rd

BpaxyBaHHS MicHeBOi Ta/abo  3aranbHOi
BTpaTH CTIHKOCTI)

ae:

Ay - edexTHBHa IUIOIIA TONEPEYHOTO-
nepepisy, oOumcineHa 3a 5.5.2, Ko
NPUIYCTUTH, IO pIBHOMIPDHE CTUCKArOye
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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:
ame/but  Nera < Fretid (6.1)

where: A, is the gross area of the cross-

section;

Fere 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)

= A folvus (6.2)

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

local or distortional buckling)

:Agfo/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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HanpyxeHHs fopisatoe f,/y,,, .

(2) BHyrpiiHE HOpMalbHE 3YCWLIS Y
€JIEMEHTI TOBHHHO OyTH NpPHKIAICHE JIO
[[EHTpa Bard WOTO TOMEPEYHOro Mepepizy
opyrro. lle TpamumitHWi migXig, ane Horo
MOXKHAa BHKOPHCTOBYBATH 0€3 IOJAIBIIOTO
ananizy. [lomamemuii aHami3 gacte OUTBIN
peanbHy KapTUHY pO3MOALTY BHYTPINIHIX
3yCWIb, HANPUKIAI, y BHUMAAKY PIBHOMIPHO
3pOCTAl0Y0T0 BEPTHKAIBHOTO HANPYXEHHS Yy
CTHCHYTIM YaCTHHI MOMEPEIHOTO TIepepi3y.

(3)  MiuHicTh MOMEPEYHOro Mepepizy NpH
PIBHOMIPHOMY CTHUCKY CIHiJI PO3paxoByBaTH
Bil MO3J0BXXHbOI'O  HABAaHTAXEHHS,  LIO
MpUKJIaJeHe B LEHTpl Bark e(eKTUBHOIO
MONEPEYHOro mepepizy. SIKumo LeHTp Baru
e(eKTUBHOIO TIONEPEYHOTO TMepepisy He
CHiBNAJae 3 IEHTPOM Bard IOBHOTO
MONIEPEYHOr0 Mepepizy, TO CIif MPUUHATH 10
yBaru  €KCLEHTPUCUTET € BITHOCHO

HeHTpajibHOi  oci  (auB.  pucyHOK 6.1),
BU3HAYEHUW 10 METOIMIl, IO HaBEACHA Y
6.1.9. Slkmo BpaxyBaHHS EKCLIEHTPHUCHUTETY
Jla€ Kpamuii pe3ynbTar, TOAI HUM MOKHA
3HEXTYBAaTU 3a YMOBH, LIO EKCIICHTPUCUTET
pO3paxoBaHUi MPU BpaxyBaHHI YMOBHOT MEX1
TEKY4OCTi, a He TIHCHUX CTUCKAIOUYHX 3YCHUJIb.

a) Ionepeunuii mepepis 6pyTTO

(a) Gross cross-section

Pucynoxk 6.1
TIEI0 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) EdexTuBHmii monepeyHuii mepepis

(b) Effective cross-section
— JleMoHCTpallisi €KCHEHTPUCUTETY y IMOIMEPEeYHOMY IMepepi3i mia

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



6.1.4 3zunanvnuii momenm

6.1.4.1 Ilpyocnui  ma npyscHO-nAACMUYHULL
onip 3  naacmuyHumu  Oepopmayismu
CMUCHYMOT noauyi

(1)  Po3paxyHKOBHH MOMEHT OIOpY IpH
sruHl M., 14 momepedHoro mepepisy

O0OYHCITIOETHCS HAaCTYyIITHUM YHMHOM:

- akmo W, - MOMEHT omnopy e(eKTHBHOTIO

nepepisy € MEHIIMM 3a TPYKHHA MOMEHT
onopy nosHoro nepepizy W, :
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6.1.4 Bending moment

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

(1)  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 fo/ 71 (6.4)

- akmo W, - MOMEHT onopy e€(QeKTHBHOTO

nepepizy JOpIBHIOE MPYKHbOMY MOMEHTY
onopy nosHoro nepepizy W, :

M rs = foW,, + (val W, )4Q- A1 2,) !y, ane

ne A- THYYKICTh YacTHHH [ONEPEYHOIo
mepepizy, 1[I0 BIANOBiIae HAHOUIBIIOMY
3Ha4eHHI0 A/, ;

Jnst  nBiui oOmepTUX  IJIOCKUX — YacTUH
MOTEePEeYHOro nepepisy A =2Api A, = Aimze
Alim 3HAXOIUTHCA 3a TaOI. 5.2;

Jns  mincwieHoi  YacTUHH  MOTIEPEYHOTO
nepepidy A=A4is 1 4, =0,25 , muB. 5.5.3.1.

Mpumirka.  Pedynbryroumii  omip  3rHHAJIBHOMY
MOMEHTY, SIK (DYHKIisS THYYKOCTI HaWOIJbII THYYKOI
YaCTHHM  IIONEPEYHOr0  Mmepepidy,  MOKa3aHHi
HApUCYHKY 6.2.

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

e Ginbure Hix/but not more than W, f, /7, (6.5)

where: A is the slenderness of the cross-
section part which correspond to the largest
value of A1/4,;;

For double supported plane cross-section parts
A=Xipand A, =Mimwhere lim is found in
Table 5.2;

For stiffened cross-section parts A=2s and
A, =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.

MC,RG
Wp| fO
We| fO Wef[ fo
0
0 A A

el

Pucynok 6.2 — Omip 3ruHaNbHOMY MOMEHTY, SIK (DYHKIIisl THY4YKOCTI

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 CTIHKU BIAHOCHO ITOJIHIII
¢ (muB. prCyHOK 6.5) MeHmmii 3a 60°.

(3)  Sxmo ymoBa (2) HE BUKOHYETBCSI, CIIJT
BUKOPHUCTOBYBATH HACTYMHY (POPMYITY:

Mc,Rd

(4)  EdexruBumii moment omopy W, Mae

BH3HAYATUCS HA  OCHOBI  e()eKTHBHOTO
MOTIEPEYHOr0 Tepepizy, Ha SKUH Ji€ JInmie
3TUHAJIIHUA MOMEHT, TP MaKCUMAaJIbHOMY
HaNpyXKeHHI O, ¢4 , 1O JopiBHIOE /7y, 1
IpyU BpaxyBaHHI BIUIMBY MICLIEBOI Ta
3arajbHOI BTpaTH CTIMKOCTI, SIK BKa3aHO y 5.5.
Edexr 3anizHeHoro 3cyBy, 6epeThcs 10 yBaru,
K10 BiH cyTTeBuit (quB. EN 1999-1-1).

(5)  KoeoiuienT HampyxeHHs Y =o0,/0;,
[0 BUKOPHUCTOBYETHCS  JUISI  BHU3HAUEHHS
e(pEeKTUBHUX YaCTUH CTIHKH, MOXe OyTu
po3paxoBaHWii 4Yepe3 e(EKTHUBHY IUIOILY
CTUCHYTOI TOJUIll Ta TUIONLYy CTIHKKA OpYTTO,
JTUB. PUCYHOK 6.3.

(6)  ITpm moyaTKOBOMY PO3BUTKY TEKYUYOCTI
Ha CTHUCHYTOMY Kparo IMOTIEPEUHOTO Tepepi3y,
OKpiM BpaxyBaHHs YMOBHW, III0 HaBEJICHa B
6.1.4.2, 3Hayenns W,, NOBHHHE BU3HAYaTUCS

3  BpaxyBaHHSAM  JIHIHHOTO  pPO3MOJLTY
Hamlpy)KeHb 10  BCBOMY  IIONEPEYHOMY
nepepizy.
0y
T
w)
0, = 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°.

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

=W, fo /7w (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, €qual 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 w=o0,/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 — EdextuBHuil nonepeunuii nepepis A1 BU3HAUCHHS OINOPY 3rMHAIBHUM

MOMECHTaAM
Figure

@) SKImo Tmnpu  BUKOHAHHI 3arajabHOTO
PO3paxyHKy JIONYCKA€TbCS  TEPEPO3OILT
3rUHAJIBHUX MOMEHTIB, TO CIIiJ] 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



yMOBYy 7.2. SIKu1o 3ajMIIKOBUH MOMEHT Ha
NPOMDKHI OMOpI HE BBAXKAETHCA PIBHUM
HYJIIO, TO [IIOYMH 3aJIUIIKOBUA MOMEHT
MOBHHEH BU3HAYATHCS €KCIIEPUMEHTAIIBHO.

6.1.4.2 Ilpyschui. - ma  npysiHcHO-nAACMUYHULL
onip 3 NIACMUYHUMU Oedopmayismu auuLe
OJ151 PO3MASHYMOI NOAUYL

(1) 3a ymoBwu, 1o miacTuyHa aedopmaris
CMOYATKy 3 SBISIETBCS HA  PO3TATHYTOMY
Kparo, 3JaTHICTh MPOTHUCTOSTH IUIACTHYHHM
nedopmamisiM y po3TATHYTIH 30HI MOXe OyTh
BUKOpUCTaHa ©0e3 OOMEeXEeHHs HamlpyKeHb
JIOTH, JOKA  MaKCHMaJbHE  CTHUCKalode

HANpPYXEHHS O, He nocsrue f,/y,,, . s

com,E
MO3/I0B)KHBOTO HABAHTAXKEHHS Ta 3THHY CIIX
BUKOpHUCTOBYBaTH 6.1.8 un 6.1.9

(2) Y upoMy Bumamky —eQeKTUBHUI

YaCTKOBHH IJIACTUYHHUU MOMCHT OIIOPY pr,eff

, CIIJ BHM3HAYaTH, BHUXOASAYU 3 TOrO, IO
pO3MOAUT  HANpPYKEHb €  OUTIHIAHUM Yy
PO3TATHEHIN 30H1, ajie JIIHIHHUM y CTUCHYTIH.

(3) 3a BiacyrHOCTI OLTBII JETAIBHOIO
pO3paxyHKy, €(EKTUBHY TOBILUMHY CTIHOK i
MOXHa BH3HAYUTH 3 BHKOPHUCTaHHAIM 5.5.2,
0a3yrouuch Ha po3Mipl €, Ans OulHINAHOTO

PO3MOATY HampyXeHb (IHB. PUCYHOK 6.4) 3
BUKOPHUCTAHHAIM i/ =—1.
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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,z 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.

pp,eff

(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

Figure 6.4), by assuming y =—1.

A e

Pucynok 6.4 —Po3smip e s BU3HauCHHS €(DEKTHBHOT TOBIMHU
Figure 6.4 — Measure e for determination of effective thickness

(4) Skmo y 3araJbHOMY —PO3paxyHKY
JIOMYCKAETbCS ~ MEPEepPO3MNOiT  3TMHAIBHUX
MOMEHTIB, TO Ma€ 3a/I0BOJIBHATUCS yMOBa 7.2.
SIKIO 3aNMMIIKOBMM MOMEHT Ha NPOMDKHIN
OMOpi HE BBAXAETHCS PIBHUM HYIIO, TO
MIIOYMH  3AIUIIKOBAM  MOMEHT MOBHHEH
BHU3HAYATUCS €KCIIEPUMEHTAIIBHO.

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 E¢hexmu 3aniznenoeo 3cygy

(1) Edextu 3amizHEHOTO 3CyBY  CIiA
BpaxoByBartu 3rimHo EN 1999-1-1.

b/t<300, To

MOKHa

(2) Skmo mommmi 3
epeKTOM  3alli3HEHOTO  3CYBY
3HEXTYBATH.

6.1.5 Ilepepizysanvna cuna

(1)  Omip 3pisy V,py Mae BuU3HAYaTHCA 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., should be

dhopmyIo10: determined from:

Vb .k :(hw/Sin¢)tfbv o (6.7)
me: f,,- wMexa wmimHOCTI Ha @ 3pi3 3 where: f,, is the shear strength considering
ypaxyBaHHsIM BTpaTh  CTIHKOCTI, 3TiAHO buckling according to Table 6.1;

Tabnumi 6.1;

h, - Bucora cTiHKH, BHUMIpSHAa MiX h, is the web height between the midlines of
CepeIMHHUMH  JIHISMHA  TIOJHIb,  JIMB. the flanges, see Figure 6.5;

pucyHoK 6.5;

] - HaXWJI CTIHKH BIIHOCHO TTOJIHIIb. ¢ is the slope of the web relative to the

flanges.

Ta6mmus 6.1 — 3B'I30K MK MeXero MIIIHOCTI Ha 3pi3 3 ypaXyBaHHSM BTpaTu CTIMKOCTI fpy Ta

3HAQYEHHSIM YMOBHOI THYYKOCT1 CTIHKH A
Table 6.1- ghear buckling strength f,, in relation to web slenderness parameter Aw

. . Crinka 0e3 eTeMeHTa KOPCTKOCTI Ha CriHKa 3 elTeMEeHTOM
YMOBHa THYUKICTh CTIHKH . . - 1)
onopi YKOPCTKOCT1 Ha Omopi
Web slenderness parameter Web without stiffening at the support Web W'tgui;[;)fgftnll)ng at the
A > 0,83 0,581, 0,581,
0,83 < hu <1,40 0,48, / A 0,48, / A
— - -
}\,w 21,40 0,67 fO/}\‘W 0,48 fO/)\'W

100 BUTPUMYBATH OIMOPHI PEaKIlii.

1) 3akpiruteHHs Ha OIOPi, Taki AK pedpa >KOPCTKOCTI, IO MAIOTh TONepeKaTH Je(opMarito CTIHKY i po3paxoBaHi,

support reaction.

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

(2) YmoBHA THYYKIiCTH CTIHKH Aw Ma€
PO3paxoByBATUCS HACTYITHUM YHHOM:

- JUIS CTIHOK 0€3 MO3J0BXKHIX €JIEMEHTIB
AKOPCTKOCTI:

dow = 0,346
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(2)  The web slenderness parameter Aw
should be obtained from the following:
- for webs without longitudinal stiffeners:

f

L 6.8a
T\ E (6.8a)



- JUI1 CTIHOK 3 IIO3J0BXHIMU €JIE€MEHTaMU
KOPCTKOCTI, IUB. PUCYHOK 6.5;

S; [5.341,

M = 0,346
t\ kE

ane/but

3/with:

ne: g -
MO3JI0BXKHBOTO  €JIEMEHTa KOPCTKOCTi, IO
BHU3HAYAECTLCS BIAHOCHO OCI a-a, SIK IOKa3aHo

HapUCYHKY 6.5;

MOMEHT iHepil OKPEMOTro

S, - pPO3TrOpHYTa 3arajbHa IOXHJa BUCOTa
CTIHKH, SIK IO3HAYCHO HAPUCYHKY 6.5;

S, - IMOXWJIa BUCOTA HAWOUIBIIOI TLIOCKOT

YaCTHHHU CTiHKH, JIUB. PUCYHOK 6.5;

Sy - TIOXWJIa BUCOTA CTIHKH, IO TIOKa3aHa
HapuCyHKy 6.5, BUMIipsiHa MDK IIEHTpaMH
KYTiB, TUB. pUCYHOK 6.5;

np. ACTY-H b EN 1999-1-4:201X

- for webs with longitudinal stiffeners, see
Figure 6.5:

- S
A >0,346 L f

-2 6.8b

A\ E (6.8b)
I

K =5,34+210 3/L (6.9)
t S,

where: | 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 €JIE€MEHTAMU >KOPCTKOCTI Ta
e(heKTUBHUM MOTIEPEYHHUH 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 mnpodinboBaHMx JHcTax 3a3BHYAi (1)  Torsion stiffness and resistance is

HEXTYHOTb KPYTUJIIBHOIO )I(OpCTKiCTIO Ta
OIIOPOM KPYUCHHIO.

negligible in profiled sheeting.
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6.1.7 Micuesi nonepeuni cunu
6.1.7.1 3acanvHi nonosicenns

(1) Mdnsa  3amoOiraHHs  pyliHYBaHHIO,
MOIIKO/KEHHIO YW BUIMHAHHIO CTIHKH, IO
MiTa€ThCS Al OMOPHOI peakmii 4Yd iHIIOo1
MOTIEPEYHOT CHIIH, IPUKJIIACHOT 0 MO, 15
MoTiepeyvHa Crujla Ma€ BiIOBIAaTH yMOBI:

Fog <R

ne R, rg - MICUEBHMH NOTIEPEUHHMIA OTIP CTIHKH.

(2)  MicueBuii monepeyHUN OMIp CTIHKH
R,r¢  Ma€  OOYMCIIOBATHCS  HACTYITHUM

YHHOM:
) JUTA HEMIKPIJICHUX CTiHOK: 3a 6.1.7.2
b) s migkpirieHnx cTiHOK: 3a 6.1.7.3

(3) Tam pne wMmicieBe HaBaHTaKEHHS YH
OTIOpHA pEaKIlis TMepeaacTbcsi depe3 pedpo
KOPCTKOCTI, BCTAHOBJICHE IS TIOTICPE/DKEHHS
negopmaliii CTIHKM Ta pO3paxoBaHE Ha
HaBaHTXEHHS Bl MICIEBOTO MONEPEUHOTO
3yCHJUISI, MICIICBHUH OTMIp CTIHKH TOTEpeYHIi
CHJIl MOJKHA HE BPaXxOBYBAaTH.

6.1.7.2 Ilonepeuni nepepizu 3
HeniOKpinieHUMU CMIiHKamu

(1) Micuesnit MOTIEPCUH U orrip
HEMIIKPImIeHo1 CTiHKM (IuB. PHCYHOK 6.6)
Mae BH3HauaTHcs 3a (2), 32 yMOB BpaxyBaHHS
HACTYITHUX KPUTEPIiB:

- BIJICTaHb y IPOCBITI C Bix peaabHOi TOYKH
MPUKIIAJICHHS OMOPHOI peakiii Y1 MiCIEeBOTO
HaBaHTA)XCHHS JI0 BUIBHOTO KiHIA (IUB.
pHCYHOK 6.7) Mae OyTH He MEHIIO0 3a 40 MM;

- TONEPEeYHW TMepepi3 Mae 3a0BOJIbHATU
HACTYITHUM YMOBaM:

6.1.7 Local transverse forces
6.1.7.1 General

(1) 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:

'w,Rd (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, - Bucora criHKM, BHUMIpsSHA MK where: h, is the web height between the
CepeIMHHUMH JIHISIMU TIOJTUIIb,; midlines of the flanges;
r - BHYTpIILIHIN pajailyc KyTiB; r is the internal radius of the corners;
¢ - HaxwJl CTIHKM BiJIHOCHO TIOJIUIIb ¢ is the slope of the web relative to the
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flanges [degrees].

Pucynok 6.6 — I[lpuxiagu nmomnepeyHux nepepizis 3 [BOMa 4M OUTbIIE CTIHKAMHU

Figure

2 SIkio 3aJI0BOJIBHAIOTECS  OOWJIBI
yMOBH, BKa3zaHi y (1), micueBuil nomnepeyHuii
omip R,y CTIHKH JIACTOBOTO NPOQiI0 Mae

BU3HA4YaTHUCA 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 = 0t* [ ToE (1-0, 18 /1)(0,5+0,021, 7t ) (2,4 +(¢#/90)° /v, (6.12)

ne:l, - edexTHBHA NOBXHMHA OMMpPaHHS UL

BpaxoBaHOI KaTeropii, 1uB.(4);

o - KoedimieHT TUTS BpaxOBaHO1
kareropii, 1uB. (3);

Sy - noxuia JOBKHHA CTIHKH
(=h,/sing);

r - BHYTpIIHIA  pajiyC  KPUBHU3HH
(r<1ot).

(3) 3uauenHs koedimieHTa « Mae OyTH
B35TE€ 3pUCYHKY 6.7.

(4)  3uauenns |, mae oOumcmroBaTHCS 32

nyHkToM (5). MakcuMmallbHE PO3PaxXyHKOBE

3HaueHHs |, 200 mM. Komm omnopa €

XoJIogHOOpMOBaHUM TIpodiieM 3 OJHIEIO
CTIHKOIO  Yd  Kpyrjow  TpyOoro,  Ss
npuiiMaetbes piBHEM 10 MMm. BignoBigHa
kareropis (1 um 2) 3anexuTh Bin BIACTaH1 Y
MPOCBITI € MDK MICIICBUM HaBaHTAKCHHSIM Ta
HaWOMMKYOI0 OMOporo, abo BiA BiAcTaHI B
MPOCBITI C Bl OMOPHOI peakilii 4Yu MICIIEBOTO
HaBaHT)XCHHS JI0O BUIBHOTO KiHIA (JIUB.
pucyHOK 6.7).

(5) 3HayeHHs  ePeKTUBHOI  JOBKHUHH

omupanHs |, mnas nucroBux mpodimiB Mae

O0OUYHCITIOBATHUCS HAaCTYITHUM YUHOM:

a) JUIs KaTeropii 1:

Il =5 aine/ but

a S

where: 1, 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 1, is

200 mm. When the support is a cold-formed
section with one web or round tube, for ss
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 |, for sheeting profiles should be

obtained from the following:
a) for Category 1:

I, <40mm (6.13a)
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b) JUISL KaTeropii 2:

if 5,<0,2:

if 5,>0,3:

skmo 0,2< S <0,3: 3nauenns |, omiHiiHO

THTEePIOIOIOThCS MK 3HaueHHsMu 0,2 ta 0,3
3:

By

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

MOTIEPEYHOTO TMePEPi3yBaTBLHOTO 3YCHUIUIS TI0
0o0MaBa OOKH BiJ MICIIEBOTO HABAHTAKECHHS YU
onopHoi peakmil, 1 |Vgy, 2|V, | 1 S, - AilicHa

JIOBKHMHA KOPCTKO1 OTIOPH.

[

O
-q—hw—h-
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b) for Category 2:

| =s

a

(6.13b)

S

I, =10mm (6.13c)

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

_ ’VEd,l‘_‘VEd,Z‘ (6.14)

Veoal+Vea,|

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
[Veg1 2IVeq o | @and s is the actual length of

stiff bearing.

Kareropis 1: o =0,075

- MiC[[eBe HAaBAHTAKCHHSA NpUKRJIaACHE 3

e<] 5hW /t Bin maiiGamKy0i onopw;
Category 1: a =0,075

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

Kareropin 1: a =0,075

- MicueBe HABAHTAKCHHHA NPpUKJIaJACHE 3

€c<1,5h,/t sinBinbHOro Kpalo;
Category 1: a =0,075

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

Kateropin 1: @ =0,075

- peakuis Ha Kpaiiniii omopi po3TamoBaHa Ha
sigerani C <1,5h, /t Bix Binbnoro kpawo;

Category 1: a =0,075

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

- MicueBe HABAHTAKCHHSA, MPUKJIAICHE 3

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

Category 2; ¢ =0,15

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

Kareropin 2: o = 0,15

- MmicueBe

HABAaHTaKCHHS, NMPUKJIAICHE 3

€c>1,5h,/t sinBinbHOrO Kpalo;

Category 2;  =0,15

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

Kareropin 2; @ =0,15 ¢>1,5h /t

- MiCI[eBe HAaBAHTAKCHHSA, NMPUKJIAJICHE 3

€c>1,5h,/t sin BinbHOrO Kpalo;

Category 2; =00,15 ¢ >1,5h /t

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

Category 2; = 0,15

- peakuisi Ha NPOMiKHiii omopi;

Category 2; = 0,15

- reaction at internal support;

Pucynok 6.7 — MicueBe HaBaHTa)KEHHS Ta TUIH OIOP JUISI MOMEPEYHUX MepepiziB 3

JIBOMA YU OUIbIIE CTIHKAMA
6.7 — Local loads and support-categories for cross-sections with two or

Figure
more webs

6.1.7.3 Ilioxpinaeni cminku

(1)  Micueswii MOTIEPEYHUI orip
MIAKPIMIEHOT CTIHKA MOK€ BU3HAYaTHCS SK
BKa3aHO y MYHKTOM (2) A TONEepedHHx
nmepepiziB 3  MO3JIOBXKHIMH  €JIeMEHTaMH
AKOPCTKOCTI, 3IrHYyTUMH TaKMM YHHOM, II0 J[Ba
3TUHM Ha CTIHILI HampaBiieHl B pi3Hi OOKHU BiA
CHCTEMHOI JiHIl CTIHKH, IIO 3’€JIHY€ TOYKHU
MEepPEeTUHY CEepeNUHHUX JiHIA 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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CepeIMHHUMH  JIHIAMU IIOJINIH (nus.
PUCYHOK 6.8), IO BiIOBINAIOTh YMOBI:

satisfy the condition:

2<e,,, /t<12 (6.15)

ne: €., - HalOubImi
CKJIAJJOK CTIHKM BIJHOCHO CMCTEMHOI JIiHIT

CTIHKU

(2) Mdnsa  nomepeuHux  mepepiziB 3
MIAKPIMUIEHUMU CTIHKAMH, 0 33I0BOJILHSIOTh
yMOBH, BKa3zaHi y (1), micueBuii momnepedHuit
Omip MIAKPIMJICHOI CTIHKM MOXe OyTu
BHU3HAUEHO MHOKEHHSAM BIZAIIOBITHOT'O
3HaueHHS A8 NOoAIOHOT  HEeMiJIKPIUIEHOT
CTIHKM, OTpuMaHuM 3 6.1.7.2, Ha KoediieHT

K,  , o0UncneHui gk:

€KCLICHTPUCUTET

k,,=1,45-0,05¢_,, /t but

ne: b, - posropHyra mmpHHa HaBaHTa)KEHOI
moJtuili (auB. pucyHOK 6.8);

e . - HalMEHIITUH

min €KCIIEHTPUCUTET

CKJIAAKM BIJTHOCHO CHCTEMHOI JIHII CTIHKH
(muB. pucyHok 6.8);
S - MOXWJIa BHCOTA IIJIOCKOI YacTUHU

p
CTIHKH MOTIEPEYHOTO nepepizy, 110
3HAXOIHUTHCS HAWONMKYEe 10 HABAHTAKEHOI

moJtuili (auB. pucyHoK 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)

mix

where: b, is the developed width of the loaded
flange, see Figure 6.8;

e . is the smaller eccentricity of the folds

min

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 HaBaHTaXXEHHS Ta T€OMETPIs MiIKPIMIICHUX CTIHOK

Figure
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6.8 — Support loads and geometry of stiffened webs



6.1.8 Cymicna dia posmsazy ma 32uny

(2 [Tonepeunuit  mepepiz Mg  JIi€l0
CYMICHOTO TIO3/0BXHBOTO po3rsiry N, Ta

np. ACTY-H b EN 1999-1-4:201X

6.1.8 Combined tension and bending

(1) Cross-sections subject to combined
axial tension Ng, and bending moment M, ¢,

should satisfy the criterion:

(6.17a)

3TMHAJIBHOTO MOMEHTY M, g4 Mae
3aJJOBOJIBHATH HACTYITHUIN KPUTEPIi:
N
Ed
Nt,Rd

ne: N, py — PO3paxyHKoOBHIi OIIip IONEPEYHOrO
nepepizy npu piBHOMipHOMY po3Tsry (6.1.2);
M

MONIEPEYHOro Mepepi3y BiJl MaKCUMaJIbHOTO

oy.Rdten " pPO3paxyHKOBHII MOMEHTHHU OIIp

PO3TATYBAIBHOTO HaNnpyKEHHS, 101(0)
BUKJIMKAHE TUIBKM MOMEHTOM, IO i€
BIJIHOCHO OC1 Y — Y

(Z)HKHIO Mcy,Rd,com < Mcy,Rd,ten b e Mcy,Rd,com -
MOMEHT MIOTIEPEYHOTO nepepizy  Bif
MAaKCHUMaJIbHOTO CTHUCKAIOUOro HaNpyKEeHHS,
0  BUKJIUKAaHE  MOMEHTOM  BIJHOCHO

BiAmOBigHOI OCI,
HACTYITHA BUMOTA:

TO Ma€ 3aa0BOJIBHATHCA

M

cy,Rd ten

where: N, ., is the design resistance of a
cross-section for uniform tension (6.1.2);

M, Rd ten is 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).
2 If M, racom <M where
\Y/ - 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:

cy,Rd,ten !

M y,Ed
M cy,Rd,com
6.1.9 Cymicna 0in cmucky ma 32uny
(1) TIlomepeunwmit mepepis mix  Jdi€r0

CYMiCHOFO MMO3J0BXHBOI'O  CTUCKY N gq T4

M y.Ed +AMy,Ed

(6.17b)

=z

t,Rd

6.1.9 Combined compression and bending

(1) Cross-sections subject to combined
axial compression N, and bending moment

M, es should satisfy the criterion:

3IrMHAaJIBbHOI'O MOMCHTY M y.Ed Mae
3a/I0BOJIBHATHU HACTYITHUM KpI/ITepiﬂMZ
N
Ed +

Nc,Rd

ne N g, BusHayaerbest y 6.1.3 1a M oy on

BHU3HA4YaeThHCA 3a 6.1.8.

2 Jonarkouit  mMomeHT AM, ¢ Bin
3MILEHHS! [EHTpPaJbHOI Oci Mae OyTu
MIPUWHATHUM SIK:

AM | g4

Jle €,— 3MIIIeHHsI LEeHTPalIbHOI OCl y-y IMif
Ji€ro mo3A0BxkHIX cun (auB. 6.1.3.(3)).

3 ko M gyien <My rgcoms TO  Mae

<1 (6.18)

cy,Rd,com

in which N_., is as defined in 6.1.3 and
M is as defined in 6.1.8.

cy,Rd,com

(2)  The additional moment AM_ ., due to

shift of the centroidal axis should be taken as:

= Ng,€e,ah (6.18b)

in which e is the shift of the y - y centroidal
axes due to axial forces, see 6.1.3 (3).

3) If Mg ripen <M the following

cy,Rd,com
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3a10BOJIBHATUCA HACTYIIHA YMOBA:

M, g +AM, gy ~

criterion should also be satisfied:

Ne, <1 (6.19)

M

cy,Rd ten

1€ Mcy Rdten BU3HaUa€THCS 32 6.1.8.

6.1.10 Cymicna OJin nepepizysanvnoi cunu,
N03006)CHbOI  culu  ma  32UHATLHOZ0
MoMeHmy

Q) Sxkmo Vg, / V., ra

nepesunrye 0,5,  po3paxyHKOBHH  OIIip
3TUHAJIIFHOMY MOMEHTY Ta II03[J0BKHBOMY
3yCWJUTIO HE€ TMOTPIOHO 3MEHIIyBaTH, 100
BpaxyBaTH Iepepi3yBajibHE 3YCHIUISL. SIKIIo
Veg IV re Olmbme 3a 0,5, To cymicHa nis

(muB. HMXKUYE) HE

HO310BXKHBOTO 3yciuist N, 3rHHaNIbBHOrO
MOMeHTY M, Ta mepepizyBalbHOIO 3yCHILISA

Vg, Mae BIANOBIIaTH YMOBI:

N Ed M y,Ed
M y,Rd

ne:  Ngy - po3paxyHKOBE 3yCWJIIS Ul

PIBHOMIPHO PO3TATHYTOTO YU CTHCHYTOTO

MOTIEPEYHOr0 Tepepi3zy, HaBenaeHe y 6.1.2 um
6.1.3;

Mygs - onopy

MOIIEPEYHOT 0 Mepepi3y, HaBeAeHUH y 6.1.4;

V,

w,Rd
3yCHJUISL JUIsl CTIHKHM, HaBeneHe y 6.1.5. Jlnsa
€JIEMEHTIB 3 OUIbIIEe HDK OIHIEIO CTIHKOKO

V. ra € CYMOIO 3yCHJIb CTIHOK;

PO3pAaxXyHKOBU  MOMEHT

pPO3paxyHKOBE  Iepepi3yBajbHE

M gq - PO3PaxXyHKOBHH IJTACTUYHMNA MOMEHT

omopy MTOIIEPEYHOTO nepepizy, i (o)
CKIIAQTA€ThCs JiMIIe 3 e(MEKTUBHOI TUIONTI
IMOJIHUL,

M rs - PO3PaxyHKOBHUH IIACTUYHUE MOMEHT
oropy MOTIEPEYHOTO nepepizy, 110
CKJIaJla€ThCsl 3 €(PEeKTUBHOI IUIOINI MOJIUIb Ta
MOBHOT €(peKTUBHOT MJIOLII CTIHKH, HE3aJIEKHO
BiJ] KJIacy mepepizy.

6.1.11 Cymicna oOia 32unanvnozo momenmy

ma Micueeoz0 HABAHMAINICEHHA YU PeaKuyii
onopu

(1)
56

[lonepeunuii mepepi3, Ha SKHH i€

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
Veq IV e 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
— Mf’Rd [ZVEd _ J <1
M pl,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;

(6.20)

M, qs Is the design moment resistance of the
cross-section given in 6.1.4;

Vure IS 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 s Is the design plastic moment resistance

of the cross-section consisting of the effective
area of the flanges only;

M i e 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



3ruHanbHUi MOMeHT M, Ta momepedna cuia,
BUKJIMKaHa MiCI_[eBI/IM HaBaHTAXXCHHAM 4YH
ONIOPHOIO peakiiero F., ,Mae 3a70BOJBHATH

YMOBY:

M
0,94 —Eo
Mc,Rd
ne: M g, - MOMEHT OmOpy MONEPEYHOro
nepepizy, HaBeAaeHuil y 6.1.4.1;
R, r¢ - BUINOBIHE 3HAYEHHS CYMH MICHIEBUX

MOTIEPEYHUX 3YCUIIb OKPEMHX CTIHOK 3 6.1.7.

(2)
(6.22) moxe Oyru OOUYMCIEHMH Ha Kparo
OTIOpH.

3ruHaneHUi MoMeHT M, y Bupasi

6.2  Omip BTpaTi criiikocTi

6.2.1 3acanvni nonoicenns

(1) HeoOxigHo OpaTd 10 yBaru BIUIUB
MICIIEBOT Ta 3arajlbHOi BTpaTH CTIAKOCTI.
MoxHa KOPUCTYBATHCS METOJUKOIO,
HaBEJEHOI Yy 5.5

(2)  Caixg BUXOAMTH 3 TOTO, IO BHYTPIIIHE

MO3/I0BKHE 3yCHILIS Y PO LUTLOBAHUX JIUCTAX
MIPUKJIaJIEHE 10 IEHTPY Baru nepepizy Opyrro.

(3) Cuim BBaxkaTH, IO 3yCHILIS OIOPY
npoduUIbOBAaHUX  JIUCTIB MO3/I0B)KHbOMY
CTHCKY TpPOXOIHWTh uepe3 IICHTP Baru
€(EKTHUBHOTO MOTEPEYHOro Mepepizy. Skino
BIH HE CHOiBlamae 3 ICHTPOM  Baru
MEPENonepeyHOro nepepizy opyrTO,
HEOOXiJHO  BpPaxOBYBaTHU  MOMEHTH, IO
BIJIMOBIIalOTh 3MIMICHHIO IIEHTPAJIBHOI OCI
(nuB. PUCYHOK 6.9), TUIS 40ro
BUKOPUCTOBYETbCS METOJHMKA, HaBeJEHA Y
6.2.3.

np. ACTY-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:

I\I>I/|Ed <1 (6.21a)
c,Rd
Fea <q (6.21b)
RW,Rd
2 F 2
} {} 1 6.22)
RW,Rd

where: M ., is the moment resistance of the
cross-section given in 6.1.4.1;

R,re 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) IMonepeunuii mepepis opyTToO,

(a) Gross cross-section,

Pucynox
nepepizy

Figure
6.2.2 Ilo3006xcHiil cmuck

6.2.2.1 Pospaxynrosuil onip
cmiuKocmi npu 32uti

empami

(1)  PospaxyHKOBHU# Omip BTpaTi CTIMKOCTI
OpU  TO3JIOBXHBOMY CTHCKY Nbrd Mae
oOuMcIIOBaTHCA TaK:

(b) EdpexTuBHUII monepeyHnii nepepis

(b) Effective cross-section

6.9 — ImocTpanis 3MIlIEHHS LEHTpaJbHOI OCl €(EeKTHMBHOTO IOMNEPEYHOTro

6.9 — Illustration of shift of centroidal axis of effective cross-section

6.2.2 Axial compression
6.2.2.1 Design flexural buckling resistance

(1)  The design buckling resistance for
axial compression Nprd should be obtained
from:

Ny ra = XA fo !l Vw1 (6.23)

ne: Ay - epeKTHBHA IUIONIA IOIEPEYHOTO

mepepi3y,mo  B3ATa 3 po3AUly S, 3a
MPUTYIIEHHS, 10 PIBHOMIPHE CTHCKaJbHE
HAIPYXKEHHS O, ¢4 AOpiBHIOE T /7]

X - BIINOBiHE 3HAYCHHS MOHKYBAIBHOTO
KoedirieHTa i Oropy BTpaTi CTIMKOCTI.

(2)  nommxkyBanbHUR Koe(illieHT y I
OTIOPY BTPATi CTIMIKOCT1 Ma€ BU3HAYATHUCS TaK:

1

npu mpomy/with:

ne: o - KoedilieHT HeAOCKOHAIOCTI popMH;
Ao - TPaHUIISl TOPU3OHTAILHOT TUISTHKHY,

A - YMOBHA THYYKICTh AJIS BiANOBIAHOI
(dbopMu BTpaTH CTIIHKOCTI.

(3)  Koediuienr HemockoHanocti (Hopmu
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ane/but ¥ <1,0

¢=0,5(1+a(>?—io)+>7)

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;
Ao is the limit of the horizontal plateau;
A is the slenderness parameter for the

relevant buckling mode.
3) The imperfection factor for sheeting is



s npodintboBaHuX IHUCTIB - « =0,13 Ta
MeKa FOPU30HTAIBHOI AUISHKY - Ao =0,2.
(4) VYmoBHa THYYKiCTP JUIi  BTpaTH

CTIAKOCTI TpWM 3TMHI Ma€ BH3HAYaTHUCA
HACTYITHUM YHHOM:

A=—

ne: | - BUIbHA JOBXKHHA TIpU  BTpaTi
crifikocTi BimHOCHO oci y-y ( 1y );

i - pajziyc HepIIii MoNepeyHOTo Nepepizy
OpyTTO BIIHOCHO BIJIMOBITHUX OCEH (iy )

6.2.3  3zun ma no3006xcuii cmuck

(1) VYci  enemeHTH, IO  MIAIOTHCS
CYMICHI{ Jii 3TUHY Ta MO3J0BKHBOTO CTHCKY,
MAaIOTh 33/I0BOJIBHAITH YMOBY:

NEd

N My’Ed +AM J.Ed

np. ACTY-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:

i) (6.25)

where: | is the buckling length for
flexural buckling about the y — y axes ( ly);

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 / Vs

ne: Ay - epekTHBHA IUIOIIA €()EKTUBHOTO

MOTIEPEYHOT0  Iepepidy, BHU3HAUCHA s
BHUIMAJKY, KOJHU JI€ TUTbKM OChOBE CTUCHEHHS;
TUB pUCyHOK 6.10 (a);

W

eff ,y,com
nepepizy Uisi MaKCHMallbHOTO CTHCKAar4oro
Hampy)XeHHs, BHUKIMKAHOTO  JI€I0  JIMILE
MOMEHTY  BIIHOCHO  oci  y-y, (1uB.
pucysok 6.10 (b)

- e(pEeKTUBHUH MOMEHT OIOPYy

AM yEd " JIOJAaTKOBUM MOMEHT, III0 BHHHUKAE

4yepe3 MOJKIJIMBHE 3MIIICHHS IEHTPAbHOI OCi
y—Y, (muB. 6.1.9.(2));

Xy - MOHWXYBaJIbHUN KoedilieHT 3 6.2.2

JUTSI BTPATH CTIMKOCTI BITHOCHO OCi Y — Y ;

o, - BUpa3 B3aeMoii, auB. (2).

eff ,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 is the effective section modulus

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 |
possible shift of the centroidal axis in the y
direction, see 6.1.9(2);

is the additional moment due to

Xy is the reduction factor from 6.2.2 for
buckling about the y—y axis;

1) is an interaction expression, see (2).

X
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Q}E
4
V=== e
5
n
T.

(a) Mo3xoB:xkHili cTHCK

(a) Axial compression

(b) MomeHnT BigHOCHO OCi Y — Y

(b) moment about y — Y axis.

Pucynoxk 6.10 — Mogeni yist 0GUKCICHHS XapaKTEpUCTUK €(PEeKTUBHOTO Mepepizy
Figure 6.10 — Models for calculation of effective section properties

(2) Hns  npodinboBaHMX  JIUCTIB, IO
MIIAI0TECI  CYMICHIA i1 TTO3/I0BKHBOTO
CTUCKY Ta HEOJHAKOBUX KIHIIEBUX MOMEHTIB
Ta/d4d TIOTIEPEYHUX HaBaHTAXEHb, HEOOXITHO
MEPEeBIPUTU PI3HI TEpepi3u B3IOBXK YCbOTO
nporony. JIiCHUI 3THHAIBPHUN MOMEHT Y
PO3IIIIHYTUX Tepepizax BUKOPUCTOBYETHCS Yy
BHpa3i B3a€EMO/Iii, TPH IILOMY

(2)  For sheeting subjected to combined
axial force and unequal end moments and/or
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

w, =

Je: X, - BIICTaHb MDK Iepepi3oM, IO
PO3IISIIAETBCS, Ta MIAPHIPHOIO OMOPOI0 YU
TOYKOIO IEePETUHY KPUBOT MPYKHOTO MPOTHHY
IIpH JTii TO3A0BXKHBOI CHIIH, (IMB. PUCYHOK 5.9

3 EN1999-1-1)

l. =KL - BUIbHA JIOBXKMHA MPU BTpaTi
critikocTi (muB. Tabaumro 5.7 3 EN1999-1-1).

Hpumitka. s
o, =1

CIIPOIICHHS MOXHA TMPHAHITH

6.3  IIpoektyBaHHs 3
po00TH 00IIMBKH

YPaxyBaHHSAM

6.3.1 3azanvui nonosrcenns

@ B3aemoniss MDK  KOHCTPYKI[IHHMMHU
eleMEeHTaMU Ta MpOQiTbOBAHUMH JIHCTaAMH,
NpU3HAYECHUMH JUIS  CyMICHOT M000TH SIK
YaCTMHH  KOMOIHOBaHOi ~ KOHCTPYKTHBHOI

CUCTCMHU, MO’KHA BPaXOBYBATHU SK OIIMCAHO Yy
6.3
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Xy +(1_Xy

)sin(ﬂ:xS /1) (6.21)

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.

I, =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



2 Hiapparma Moke  CKIamatucs 3
npodiTbOBAaHUX ATIOMIHIEBUX JIHCTIB, SIKI
BUKOPUCTOBYIOTHCS SIK TIOKPUTTS YK 30BHIIIHS
oOIIMBKa CTiH.

Mpumitka. [adopmarniro moOAO NepeBipKH TaKUX
niadpparm MoxxHa otpumatu 3: [lyoaikayii ECCS Ne88
(1995): Esponeticoki pekomenoayii w000

BUKOPUCMAHHSA Memaneeux npo@iib08anHux TUcmie, sKi
npayoms sk diappazma.

6.3.2 Poooma oiagppazmu

(1) TTpu mnpoekTyBaHHI 3 ypaxyBaHHIM
po6OTH OOIIMBKH, SIK TPABUIIO, CJIiI BBAXKaTH,
o miadparmu 3 nMpodUILOBAHUX JIMCTIB, IO
MPAIOITh K TOKPHUTTS, TEPEKPUTTS YU
30BHIMIHS OOMIMBKA CTIH, 3a0e3MeuyroTh
3arajibHy AKOPCTKICTh 1 MIIHICTE
KOHCTPYKIIIHHOI pamMu 3aBISKH iX BIAcHIM
MIIHOCTI Ta KOPCTKOCTI Ha 3CYB.

(2)  TlokpuTrs Ta TEPEKPUTTS MOXKHA
BBa)XaTH OaJKaMH-CTIHKaMH, 110 BUXOJATH 3a
Mexi OyliBil Ta CHPUHMAIOTh MOMEepedyHe
HABAaHTAXEHHA B  OIHIA  IUIOMIMHI Ta
MepeslaloTh X Ha KIHIEB1 ONMOPH UM MPOMDKHI
xopcTki pamu. [laHenp OOMIMBKH MoOXe
po3rnsgaTucs SK CTIHKa, 10 COpuiMae
MONepeyHe HaBaHTAXKEHHSA 3CyBY B OJHIN
IJIOIIHMHI, 3 KpaHIMH eJeMEHTaMH, IO
MpaliolTh K MOSICH, SKI CIPUHMAIOTh
3yCWIIIS MO3J0BXKHBOTO PO3TITY YU CTHCKY,
(mmB. pucyHok 6.11 Ta 6.12).

(3)  Tak camo, nIpIMOKYTHI CTIHOBI maHei
MOKHA pO3TJISIaTH  SIK  CHUCTEMY B’si3eid
YKOPCTKOCTI, IO Mpalre sk maiadparma, ska
CIpUIiMa€e CHIIM 3CYBY B X IJIOLIUHI.

np. ACTY-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 verification 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.

(@)

Pucynok 6.11 — Po6oTa 3 ypaxyBaHHSIM OOIIMBKH JUIs OYAiBIIi 3 IUIOCKOIO MOKPIBJIEIO
(a) O6mmska; (b) [Mosne foTHYHKX HanpykeHb y 00mmmBI; (C) Crn B mosicax B

KpaiHiX eJeMeHTax

Figure 6.11 — Stressed skin action in a flat-roof building
(a) Sheeting; (b) Shear field in sheeting; (c) Flange forces in edge members
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6.3.3 Heooxioni ymosu

(1)  Meroau NPOEKTYBaHHS 3 ypaxyBaHHIM
po0OTH OOIIMBKH, SIKi BPaXOBYIOTh OOIIMBKY
SK HEMOJUTbHY YaCTUHY KOHCTPYKIIii, MOXYTb
OyTH BUKOPHCTaHI TUIBKH 32 HACTYITHHX YMOB:

- OKpiM BHKOHaHHS OCHOBHOI (yHKII],
oOmmBKa Gepe ydacTh y opmyBaHHi aiadarm,
IO MPOTHUCTOSTH MEPEMIIICHHSIM KOHCTPYKIIii
y TUTOIIMHI OOIIMBKH;

- giagparMu  MarmTh TO3I0BXKHI KpanoBi
€JIEMEHTH, TMpU3HA4YeHl M TepeJaBaHHs
OIYHUX CUJI, 1110 BUHUKAIOTh 4yac JaiadparmMoBoi
poboTtu;

- 3yCWJUISl, 110 BHUHHUKAOTh Yy Jiapparmi y
IUIOMIMHI ~ TIOKPUTTA UM HEPEKPHUTTS
nepenaTbess Ha (DYHIAMEHTH 4Yepe3 B s3eBi
pamu, iH1I1 AladparMu 3 poOOU0I0 0OIIUBKOIO
qu 338 JIOIIOMOIOKO IHIIUX  3aco0IB
3a0e3MeyeHHsl MONepeyHoi CTIHKOCTI;

- BIAMOBIAHI  KOHCTPYKIIIMHI 3’ €qHAHHS
BHUKOPHUCTOBYIOTHCS TS nepeaaqi
niapparMoBUX 3YCHIIb HA OCHOBHY paMy 1 JJIst
3’ ¢ qHAHHS KpalloBHUX €JIEMEHTIB, 10
MPAIIOIOTh SIK MOSCH;

- 10 OONIMBKHU CJiJ BIJHOCUTHUCH SK IO
KOHCTPYKI[IHHOTO ~ KOMIIOHEHTY, SIKMH He
MO>KHA BUJJAIUTH O6€3 TPYHTOBHOTO PO3TJISAY;

- B po0Oouiii JOKyMEHTarlli, BKJIIOYAIOYN
pO3paxyHKH Ta  KPECICHHs,  IOTPIOHO
MPUBEPHYTH yBary 10 (akrty, mo OymiBiIrO
3allpOCKTOBAHO 3  ypaxyBaHHsIM pPOOOTH
OOIIUBKY;

- PEKOMEHTYETHCS BCTAaHOBHMTH
MOTIEPE/DKYBAIBHI 3HAKM PO TE, IO CTIHH
BUKOPUCTAHO SIK KOHCTPYKTHBHI KOMIIOHECHTH
1 BOHM HE MOXYTb OyTu mpuOpani 0e3
MPUAHSATTS 3an00LKHUX 3aX0/iB IUTA
3a0e3IeUueHHs CTIHKOCTI.

(2)  TIpoekryBaHHs 3 ypaxyBaHHSIM
pobouoi OOMMBKM B OCHOBHOMY  Ma€
BUKOPUCTOBYBAaTHCA JJIi  MaJlOTIOBEPXOBUX
OyniBenb abo Juid mepekpuTh Ta (hacaniB
BHUCOTHUX Oy/iBeNb.

(3) Hiadpparmu 3 poOOUYOKO OOIIUBKOIO
MIEepPEBAXKHO BUKOPUCTOBYIOThCS, 1106
cCipuiiMaTh  BITPOBI, CHIrOBI Ta  iHIII
HaBaHTaXXEHHS, SKI AIFOTh Oe3pocepeHhO Ha
OOIIMBKY. Takox, BOHU MOXYTh
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6.3.3 Necessary conditions

(1) 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
the sheeting itself. They may also be used to
resist small transient loads, such as surge from



BUKOPUCTOBYBATHUCS JUISt poboTu 3
HEBEJIUKUMHU THMYAaCOBHMHU HAaBaHTA)KECHHSIMH,
TAKUMH SIK TOIITOBXM BiJl JEIKUX MOCTOBHX
KpaHIB YW KpaH-OaJIOK, ajie HEe MOXYTh
BUKOPUCTOBYBATHCS, MO0  MPOTUCTOSTH
IMOCTIMHUM  30BHIINIHIM  HABaHTAXXCHHSIM,
TaKUM SIK TEXHOJIOT1YH1 HABAHTAKEHHS.
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light overhead cranes or hoists on runway
beams, but may not be used to resist
permanent external loads, such as those from
plant.

(a) HoxpuTtrs; (b) Biuni cuiam B kpaiiHix ejementax; (c) Ilosie 3cyBy B IOKpPHUTTI;
(d) Topuesi B’s3i, HeoOXiaHI A1 Mepeaayi 3ycHIJIb Bill TUCTIB MOKPiBJIi

(a) Sheeting; (b) Flange forces in edge members; (¢) Shear field in sheeting;

(d) Gable tie required to resist forces in roof sheeting

Pucynok 6.12 —PoOota o0muBKkH y OyiBiIi 31 CKATHOIO MOKPIBIIEIO.
Figure 6.12 — Stressed skin action in a pitched roof building

6.3.4 Jiagpazmu 3 npoginvosanozo
A1I0MIHIECO20 Ucma
(1) VY nmiapparmi 3 1podiLIbOBAHOTO

AIIOMIHIEBOTO JiMcTa, (IUB. pPHUCYHOK 6.13)
obumBa Kpai JUCTIB MalTh OyTH TNpUEAHAHI
70 OTIOPHHX €JIEMCHTIB CaMOHapi3aJIbHUMHU
abo CaMOCBEP/UTYBAITbHUMHU I'BHHTaMH,
3BaplOBaHHAM,  OOJTaMH YU IHIIUMHU
KpINWIBHUMH ~ JIeTallIMU, 10 HEe OyayTh
BTpayaTu Mpare3/1aTHICTh g qac
eKCIUTyaTallii, BUPUBATHCA YH 3pi3aTHCSA JO
MOSIBU  TOIIKOJDKCHb Yy  MpOodLIbOBaHUX
aucTax. Ycl Il KpIMWIbHI JAeTalli MaroTh
¢ikcyBaTtucs 0e3mocepe]HbO B  ONOPHUX
€IeMEHTaX, TMPOXOAAYd  Kpi3b  JIMCTH,
Hamnpukiaa, dveped rodpu mnpodiIbOBaHUX
JINCTIB, SAKIIO HE BXKHUTO CIEIIaJbHUX 3aX0IB
JUIs TapaHTyBaHHS TOTrO, IO 3 €IHAHHS
(bakTHYHO TNepenarTh 3yCUIUIs, nependadeHi
MIPOEKTOM.

(2 [IBu MK NOPUICTIUMH  JHCTaMU

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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MalOTh OyTH 3’eqHAH1 3aKJICIKaMH,
CaMOCBEpPUITYMMH TBHHTAaMH, 3BapIOBaHHAM
9M HITUMH KPIMWIHGHUMHU JIETAISMH, IO HE
OyayTh BTpadaTtd poOOTO3MATHICTH Mix dYac
eKCIUTyaTallii, BUpHUBATHCA YM 3pi3aTUCA 0
MOSIBU  TOMIKOJDKEHb Yy  MpOoQLIbOBaHUX
nucTax. BigcraHp MDK TaKUMH KPINMJIBHUMHU
neransaMu Mae Oytu He OUThIoro, Hi S00 MM.

(3) Bincranp Bimg Oyab-sKUX KPIMHIBHUX
neraneit 10 pedbep Ta KPOMOK JIUCTIB Ma€e OyTH
JOCTAaTHBOIO JUIs 3al00IraHHs MepeuacHOMY
PO3PUBAHHIO JIUCTIB.

(4) Manenbki, XaOTHYHO pPO3TAIIOBaHI
OTBOpHU, IO CKIAAAIOTh 10 3 % BiAMOBITHOT
TLJTOTII, MOYHa BJIAIIITOBYBATH 0e3
CHeIIaIbHUX PO3PaxyHKiB, 3a YMOBU IO
3arajbHa KUIbKICTh KPINWJIBHMX JeTajiedl He
Oyzne 3meHmyBaTucs. OTBOpH, L0 CKIIATAIOTh
o 15%  BIAMOBIAHOI  TWIOIII  MOXYTh
BJIAIITOBYBATHCS 32 YMOBU OUIBII JI€TAIBHOIO
po3paxynky. I[lmomri, mo MICTITh OUIBITY
KUIBKICTh OTBOpIB, MaiOTh OyTH po30uTI Ha
MEHII JUISTHKHA, KOXKHAa 3 TOBHOKI POOOTOIO
niapparmu

(5) VYci mpodinboBaHi JMCTH, 3 SKHX
dbopmyroThcsl YacTHHH fAiadparM  poOouoi
OOIIIMBKH, MAIOTh CIIOYATKy OYTH pO3paxoBaHi
3a OCHOBHHM MpH3HaYeHHsM Ha 3ruH. 1100
3amo0IrTH MOTIPIIEHHIO POOOTH OOIIMBKYU MPH
3TMHI BHACJIIOK TOTO, IO BOHA BHUKOHYE
¢dyHIi0 giadhparMu, HEOOXITHO IEPEBIPUTH,
Yl 3CYBHE 3yCWUIS, BHUKIMKaHE pPOOOTOIO
niapparmu, He nepesuitye 0,25,/ y,,,.

(6) Omip 3cyBy pobouoi  0OmIUBKH
niagpparmu Mae 0azyBaTHCS Ha MIHIMaIbHIN
MIIIHOCTI Ha PO3pUB 3’€HaHb JIUCTIB 3
nucTaMu abo 3’€HaHb JIUCTIB 3 CIIEMCHTaMH,
napajenbHUMHU 10 rodpiB mpoduro, ado s
niagparm, 3aKpPIMICHUX TUIBKH hi (o)
MO30BXKHIX €JIEMEHTIB, Ha MIHIMaJIbHII
MILHOCTI KIHIEBUX 3°€IHAHb JUCTIB 3
eneMeHTaMu. Po3paxoBaHuil omip 3CyBy Uist
OyIb-SIKOTO 1HIIOTO THUIy PYHHYBaHHS Mae
MEePEeBUILYBATH 1€ MiHIMAIbHE 3HAUCHHS:

- i pyWHYBaHHA 3’€HaHb JIUCTIB 3
IIPOrOHaMM Tii CYMICHOIO Ji€l0 3CyBy Ta
BiJI’€MHOTO THCKY BITpY, K MiHIMYM Ha 40%);

- Ui OyJib-SIKOTO 1HIIOTO TUIY PYHHYBaHHS,
SK MIHIMYM 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 0,251, /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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(9)

(b)
(c)

(d)

(e)

.

>/
7

(a) bBanka; (b) Iporin; (C) 3’eanyBanbHa AeTAIb, IO NPAILi0 HA 3Pi3;
(d) 3’e¢xnanns aucra st noneperkenns 3cyBy; (€) poron (f) xerann 3°31HaHHS JucTAa 3

nporoHom (g) 3’€AHAHHSA 1O MIBY

(a) Rafter; (b) Purlin; (c) Shear connector; (d) Sheet-to-shear connector fastener; (e)
Purlin; (f) Sheet-to-purlin fastener; (g) Seam fastener

Pucynox 6.13 — KommnoHoBka okpemoi maHeni
Figure 6.13 — Arrangement of an individual panel

6.4 IlepdopoBana o0mMBKA 3 OTBOPAMU
y opMi piBHOCTOPHHIX TPUKYTHHUKIB

(1) IlepdopoBane MHOKPUTTS MOKE OyTH
3alpOEKTOBAHO ILUISIXOM PO3pPaxyHKiB, 3a
YMOBH, 10 paBuIia PO3paxyHKy
HerepOpoOBaHOTO  TOKPUTTS  3MIHEHI 3
yBEACHHAM e(eKTHUBHOI TOBUIMHHM HAaBeIEHOI
HUXKYE.

Hpumitka. 1li npaBunma  po3paxyHKY  JalOTh
KOHCEpBAaTHBHI ~ pe3yNbTaTH. bBuIbIl  €KOHOMIiYHI

pIIIEHHS MOXKHA OTPUMATH IIUIAXOM IIPOEKTYBAHHSI 3a
JIOTIOMOT OO0 BHITPOOYBaHb.

(2) 3a YMOBH 0,2<d/a<0,9
XapaKTePUCTHKH Tepepidy OpyITo MOXYTh
OyTH po3paxoBaHi 3a gornomororo 6.1.2 - 6.1.5,
aje 3amicTh t ciix BUKOpHUCTOBYBaTH 1, . |

OTpUMAaHE SK:

a,eff

ne: d - miamerp mMpocBepATICHUX OTBOPIB;

a - BIJICTaHb MDK
MIPOCBEPUICHUX OTBOPIB.

HCHTpaMU

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 is the diameter of the

perforations;

a is the spacing between the centres of
the perforations.

65



np. ACTY-H b EN 1999-1-4:201X

(€)) 3a  ymoBu, mo 0,2<d/a<0,9
XapaKTePUCTUKH €(DEKTUBHOTO Mepepizy MoxkKe

3 Provided that 0,2<d/a<0,9
effective section properties may be calculated

OyTH BHpaxyBaHO 3a 5.5, ane 3aMicTh t ciifg using 5.5, but replacing t by t, . obtained
BHKOPHMCTOBYBaTH t, . oOuMCIEHE 3: from:
9 12

tor =th—(d/afs,, /s, ] (6.29)
Jie S, MOXHIa BHCOTA nepdopoBanoi where: s, is the slant height of the
YAaCTUHM  CTIHKM, LEHTPOBAaHA  BIIHOCHO perforated portion of the web, centric in the
BHCOTH CTIHKH; web height;
Sy MOBHA ITOXMJIA BUCOTA CTIHKH. Sy is the total slant height of the web.

7 TPAHUYHI CTAHHU 3A
EKCILTYATAIIHHOIO
MPUJATHICTIO

7.1 3arajbHi MoJI0KeHHA

(1) TpaBuma naisi TpaHUYHUX CTaHIB 3a
eKCIUTyaTaI[lifHOI0 TPUJIATHICTIO, HABENEH1 Y
EN 199-1-1, cmix 3acTOCOBYBAaTH TaKOX JI0
X0JIOAHO(POPMOBAHUX JIUCTIB.

(2) Teomerpuuni XapaKTHUPUCTUKA
e(EeKTUBHOTO TOTEPEYHOTO Mepepizy s
TPAaHUYHOTO CTaHy 3a eKCIUIyaTalliifHOIO
NpHUIATHICTIO, oTpuMaHni 3 myHKTy (3), ciin
BUKOPHUCTOBYBATH I BCIX PO3pPaxyHKIB IO
IPAaHMYHAX CTaHAX 32 CKCIUIyaTalliitHOIO

NPUAATHICTIO  JUIS  XOJIOJHO(OPMOBAHHUX
JIKCTIB.

(3 Moment  iHepmii  Moxke  Oyrh
004uCIIEHO [UITXOM THTEPIOJIAILIIT
MIOIIEPEYHOTO nepepizy OpyTTO Ta
e¢(EKTUBHOIO  IOMEPEYHOr0  Iepepizy 3

BHUKOPUCTAHHAM BUpPA3Yy:

pe: |, MOMEHT iHepIii MONepeYHOro nepepizy
OpyTTO;

l.y - MomeHT iHepuii eQEeKTUBHOIO
MOTIEPEYHOT0 Tepepi3y Npu rPaHUIHOMY CTaHi
3a HECy4ol0 3JaTHICTIO 3 IONpaBKaMU Ha
MICIIEBY BTpaTy CTIHKOCTI,

Oy  MAKCHUMAJIbHE CTHCKAKUYE HAIpPYKEHHS
BiJ] 3TMHY IPU TPAaHUYHOMY CTaH1 32 BTPATOIO
Mpare3aaTHOCTI, 110 0azyeTbes Ha
norepevyHoMy mnepepizy Opyrro (y dopmyri
J0JIaTHE 3HAYCHHS).
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7 SERVICEABILITY LIMIT
STATES

7.1 General

(1)  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:

gr(lgr_leff)/ fo (71)

where: | is the second moment of area of

ar
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) MosxHa JOMyCTUTH, IO MOMEHT

iHepuii neperuHy |l ., , 3MIHIOETbCS B

MPOJBOTI. Sk aJbTEPHATUBY MOJKHA
BUKOPHUCTOBYBAaTH MOCTIHY BEJIIMYUHY
MOMEHTa  iHepmii, 10  OTpuUMaHa 3

BpaxyBaHHSM MAaKCHMaJbHOTO MOMEHTY B
MIPOJIbOTI.

7.2 InacTnuni gepopmanii

(1) Baumaaky po3paxyHKY 3 BpaxyBaHHSIM
PO3BHUTKY TUTACTHYHUX nedopmartii,
KOMOIHAI[iSl OTIOPHOTO MOMEHTY Ta OIOPHOI
peakuii Ha TPOMDKHIM omopi He Mae
nepesumyBaty 0,9  Big  00’eaHaHOrO
PO3paxyHKOBOTO OIOPY, BHU3HAYCHOTO depe3
Imsor T8 Lo oo 3011HO 3 7.1(3).

(2) OO’emnanuit  pO3paxyHKOBHI  OIIIp
Moxe Oyrm  BusHaueHud 1o  6.1.11,
BUKOPHUCTOBYIOUM TIPU I[OMY €(PEKTHBHHMA
MOTIEPEYHUI TIepepi3 sl TPaHUIHOTO CTaHy
3a BTPATOIO Mpale3/1aTHOCTI (3a MPUAATHICTIO
IO eKCIuTyaranii 7?) Ta yy o

7.3  Ilporunu

(1) Ilpormuum MOXHa po3paxyBaTH, 3a
YMOBH MPYXHOT pOOOTH KOHCTPYKIITii.

(2)  Ilpm po3paxyHKy MPOTHHIB, 3yCHIIb Ta
MOMEHTIB ~ Ma€  BpaxOBYBAaTUCh  BIUIUB
MIIATIMBOCTI  3’€¢AHaHb  (HampuKIam y
BHUIMAJKy HEPO3PI3HUX OAIOYHUX CHUCTEM 31
3’€JTHAHHSIMH BHAITYCK).

Mpumitka. y BuUIAAKY 3BHYAHHUX  KPIMIBHUAX
JieTaliei, miIaTIMBICTh MOXKHA ITHOPYBATH.

3 3rinno EN 1990 - Jomatok Al.4,
MEXI1 MPOTHHIB MarTh OyTH BKa3aHi OKpEeMO
JUIE  KOXKHOTO TIPOGKTY Ta Y3TODKEHI 3
KIIIEHTOM.

Mpumitka. Mexi MoXyre OyTH o0OyMOBIeHI ¥y
HAI[lOHAIEHOMY OJATKYy.

8 3’€AHAHHA 3 MEXAHIYHUMMU
KPIITUJIBHUMMU JETAJAMMUA

8.1 3arajbHi M0oJI0KEeHHS

(1) 3’ennanns 3 MEXaHIYHUMHU
KpIMMIBHUMHM  JeTasIMM ~ MaloTh  OyTH
KOMIAKTHUMHU. Po3TamryBaHHs KpIMWIBHUX
neraneil Mae OyTH TakuM, MO0 3a0e3nmeuuTu
JOCTaTHRO  Micls  Juist  30upaHHS  Ta

np. ACTY-H b EN 1999-1-4:201X

4 The effective second moment of area
I may be taken as variable along the

eff ,ser
span. Alternatively a uniform value may be
used, based on the maximum span moment
due to serviceability loading.

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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00CIyroByBaHHS il Yac eKCIUTyaTaIlil.

(2)  Ilepepidyroui cwid B  OKpPEeMHX
MEXaHIYHUX KpIMUIBHUX IEeTaIIX y
3’€IHAHHSAX MOXYTh BBAXKATHCS PIBHUMHU 3a

YMOBHU:

- KpIMWIbHI JeTaixi MawoTh JOCTaTHIO
TUTACTUYHICTD

- 3pi3 KpIMWIBHOI AeTaji HEe € KPUTHIHHM
BHJIOM TIOIITKOKSHHS.

3 [Tpu POCKTYBaHHI UITXOM
pPO3paxyHKIB, OMIP MEXaHIYHMX KPIMHIbHUX
JeTaineil, Ha sIKi 11I0Tb B OCHOBHOMY CTaTU4HI
HaBaHTA)KCHHS, Ma€ BHU3HA4YaTHCA 3 8.2 A
TIIyXUX 3aKJIENOK Ta 8.3 JuIsi caMOHApI3HUX Ta
CaMOCBEP/UISIYNX TBUHTIB.

(4)  3nayeHus CHMBOJTIB, 10
BUKOPHCTOBYIOTHCS B BUIIICHA3BAHUX MYHKTAX

MmoskHa 3HaiT B EN 1999-1-1 3 momatkamu y
1.4 EN 1999-1-4.

(5)  Yacrkosuii KoediieHT TSt
00YHCIIEHHS PO3paxyHKOBOTO oTIopy
MEXaHIYHUX  KPINMWIBHUX  JIeTajell  Mae

IpUAMATHCS K },,, 3T1AHO 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).

____@_____¥_
1

) 30 mm
| & PTaa

> 20mm
2d

~ 20mm
2d

' 10 mm
1.5d

a) HanpsiMmok nepeayi HaBaHTaKeHHsI

(a) Direction of load transfer

Pucynok 8.1 — Binctanp 10 Kparo eleMeHTy, BIACTaHb JI0 KPOMKH BiJl KPIiMJIBHOI JeTali Ta
BIJICTAaHb MK KPIMHJIBHUMU JCTAISIMHA
Figure 8.1- End distance, edge distance and spacing for fasteners

(6)  Omip BupuBY, HaBeneHuii y 8.2.3.1 s
TIIyXUX 3aKJIeNoK Ta caMOHapi3ajbHUX 1
CaMOCBEpPJUTYBaJIbHUX TBUHTIB, 3aJI€XKHUTh BIJ
pO3TallyBaHHs KPIMMIBHUX JeTaied Ta Mae
MOHMXKYBATHCA, SKIIO KpPINWIbHI JeTani He
po3TamioBaHi MO  LEHTpY TrodpiB y
npodimboBaHUX  JHcTax. SIKmo  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.



KpIIUICHHST 3MillleHa Ha OJHY YeTBEpPTY
mupuHu  rodpy Big HOro meHTpy, TO
PO3paxyHKOBHI OITip Mae OyTH MOHIKEHUHN Ha
0,9F, gy » @ SKIIO KPIMHUIBHI J€Tani € B 060X

yBepTsAX rodpy, omip mpuiMaeThcs 3
xoedinienrom 0,7F, ., Ha ONHY KpiNMIbHY

netanb (nuB. Tabmuiro 8.3)

@) JIist KpinuiIbHOT JeTalti, M0 0THOYACHO
HaBaHTAKEHA 3PI30M Ta PO3TATOM, 32 YMOBH
o Fp,Rd ) Fora s Fo ra TA o ra

OOYHCIIOIOThCA IUISIXOM PO3paxyHKiB, Ha
OCHOBI 8.2 IS TIyXUX 3aKJenok abo 8.3 mis
CaMOHapi3albHUX Ta CaMOCBEpPUTYBAIbHUX
IBUHTIB, OMIp KpIMWIbHOI JeTaidi MIo
OJTHOYACHO HABAaHTA)XEHA 3pI30M Ta PO3TATOM
MOXe OyTH TIEpeBIpeHO 3a (HOPMYIIOTO:

I:t,Ed
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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, o, Fjqq

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)

- + M
mm(Fp,Rd , FO,Rd) mm(Fb.Rd » Fora )

(8)  BukpuBieHHS mepepidy OpyTTO MOXKe
He Oparucsi 0 yBaru, SIKIIO PO3PaxXyHKOBHMA
omip obOuuciroerbes 3a 8.2.3 ta 8.3.3, mpu
YMOBI, IO 3aKpIJICHHS BUKOHYETHCS Yepe3
MOKJIMII0, INMWpUHA SKOT HE OuIbIa, HDK
150 mm.

(9)  Miamerp OTBOpiB I TBHHTIB Mae
Bi/MOBiIaTH BUMoOTraM BUpoOHUKa. L{i BUMoru
TTOBUHHI OazyBaTucs Ha  HACTYITHUX
KpUTEPIAX:

- KpYTWJIBHUH MOMEHT, IO TPHUKIATAEThCS,
Mae OyTH OUTBIIMM HDK KPYTHJIBHUN MOMEHT ,
HEOOXITHUH JUIsl Hapi3yBaHHS Pi3b0u;

- KPYTWJIBHUH MOMEHT, IIO TNPHKJIATAETHCS,
Mae OyTH MEHIIMM HDK MOMEHT, IO BH3HBA€E
3pi3 pi3bOM UM rOJIOBKH TBUHTA

- KPYTUJIBHUIA MOMEHT IIPH 3aKpy4yBaHHI Mae
OyTH MEHIIMM 3a 2/3 KpYTHJIBHOTO MOMEHTY,
1110 3pi3a€ TOJI0BKY IBUHTA.

(10) TIIpaBmma s TPOEKTYBAHHS TIYXHX
3aKJICTIOK JIHCHI 3a YMOBH, IO JiaMeTp
OTBOpPY TIEPEBHINYE JliaMETp 3aKJICNKH He
Outbiie HiXK Ha 0,1 MM

8.2  I'ayxi 3akjenkun
8.2.1 3acanvnui nonoscenns

1) Omnip rayxux 3akjenoK MpaoYrX Ha
3pi3 € HalMEHIIUM 3HAYEHHSIM  OIopy

(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

Q) The resistance of blind rivets loaded in
shear is the minor value of the bearing
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3MHHaHHIO F o, , Omopy Iepepisy HETTO
F

wet.Ra TPODUIEOBAHMX JIUCTIB Ta OMOPY 3pi3y

KpinuiabHUX getaneil F, o, .

2 Timo TIIyXoi 3aKJICTIKH Mae
siamosigatu EN AW- 5019.
(3) Tmyxi 3aKJICTIKA HEOOX1THO

BuKoHyBaTH 3rimHo EN  ISO 15973,
EN ISO 15974, EN ISO 15977,
EN ISO 15978, EN I1SO 15981 wum
EN ISO 15982

8.2.2 Po3paxynkoeuii onip 3aKji1enKoeux
3’conans nio 3pi3yeanvHuUM
HAGAHMAMCEHHAM

8.2.2.1 Oinp smunannio

Fora =2,5F, min Vt'd /vy, for mus
I:b,Rd =:]'15.':u,mintd /7/M3

Hns toBummm  1,0<t, /t<2,5 omip

3MuHaHHIO F ., Moxe OyTm OTpHMaHO
JHIAHOIO THTEPIOJIAIIEI0

8.2.2.2 Onip nepepizy nemmo

resistance F, ., , the netsection resistance
F

net,Rd

of the fastener F, ., .

of the sheeting and the shear resistance

(2)  The shank of the blind rivet should be
of EN AW- 5019.

(3) Blind rivets according to
EN ISO 15973, EN ISO 15974,
EN ISO 15977, EN ISO 15978,
EN ISO 15981 or EN 1SO 15982 should be
used

8.2.2 Design resistances of riveted joints
loaded in shear

8.2.2.1 Bearing resistance

t, /=10, butane F o, <1,5f, ;td/y,,
(8.2a)
for mns 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

I:net,Rd = Amt fu /}/M3 (83)

8.2.2.3 Onip 3pizy
F. R =38d” Irws [N]

YMOBH 7151 OTIOPY 3MUHAHHIO Ta OTMOPY 3pi3y
- f
yBaru

2,6m<d <6,4mm

> 260 H / mm®— He cnig OGpatu 10

u,min

8.2.3 Po3paxynkoeuii onip 3aK1€nKOBUX

with d in mm

8.2.2.3 Shear resistance

npu d B MM (8.4)

Conditions for bearing and shear resistance:

fy min > 260N / mm? should not be
taken into account

-2,6mm<d <6,4mm

8.2.3 Design resistances for riveted joints

3’cOnans nio PO3MAZYBANbHUM loaded in tension
HABAHMANCEHHAM
8.2.3.1 Onip npopusannio 8.2.3.1 Pull-through resistance
Fora = 2,35ty [y [N] (8.5)

3tBmmTa f) yH/MMZ;
o 3rinHo 3 Tabm. 8.3

YMmoBH:
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with t inmm and f, in N/mm?/
o according to Table 8.3/

Conditions:



-t<1,5mm; d,=>9,5mum;

- f, > 220 H / mm?® we ciin Opatu 10 yBaru

8.2.3.2 Onip eupusannio

- OnopHwMiA e1eMEeHT 31 cTaur

np. ICTY-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 /75 (8.6)

- OnopHHUIA €JIEMEHT 3 aTIOMIHII0

- Supporting member of aluminium:

Fo.ra =0,20t,,,df, / 75 (8.7)
VYMoBH: Conditions:
- typ > 6, f, >350H [ mm?, - ty, >6mm, f, > 350N / mm? :

f, >220H / mm® He TIOBHHEH NpHAMATHCH

710 yBaru (K0>kKeH Ma€ BUKOHYBATHCS)

- CBEpAJIIHHS OTBOPIB Mae OyTH BUKOHAHO
BIJIMOBITHO JIO pEKOMEH1alliii BUPOOHUKA

8.2.3.3 Onip pozmsey
Fore = 47d? I yms INT,

8.3  Camomnapizanbhi Ta
caMocCBepIJIyBaJIbHiI TBUHTH

8.3.1 3azanvnui nonosxcenns

(1) Omnip TBUWHTIB, NPAIIOYUX  ITiJT
3CYBHMM HABaHT@KCHHSIM — II€ MiHIMaJbHE
3HAYEHHs ONOpy 3MUHAaHHIO F, .., omopy

nepepisy Herro F o, IpodiIboBaHOrO

JUCTAa Ta ONOpPY 3pi3y KPIMWJIBHOI AeTaii
F

v,Rd *

2 Meski [y1s1 JiaMeTpiB TBUHTIB, HaBEEHI
y HACTYITHHX MyHKTaXx, MaroTh
JNOTPUMYBATUCA, JIOKM IHIII Mexi He Oyne
00YMCIEHO 1 TIEePEeBIPEHO  BIANOBIAHUMU
CKCIIEPUMEHTaMHU.

(3)  TI'panwmii MIIIHOCTI OIIOPHUX MaTepiaiB
MaroTh CIiJi BUKOPHCTOBYBATH, MJOKH IHIII
IpaHuIli He OyyTh po3paxoBaHi Ta NEPeBIpeHi
3a JIOMOMOTOI0 BIIMOBITHMX €KCIIEPUMEHTIB.

(4)  CamonapizanbHi  TBHHTH  MaioTh
BuKopucToByBaTHcs 3rigHo 3 EN I1SO 1479,
EN ISO 1481 uu 1SO 7049.

(5)  CamocBepmiyBaibHI 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 cnig 6patu 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

n

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 1SO 1479, EN ISO 1481 or ISO 7049
should be used.

(5) Self-drilling screws according to
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BukopucrtoByBarucs 3rinHo 3 EN 1SO 15480
g EN 1SO 15481.

8.3.2 Po3paxynkoseuii  onip  26UHMO6UX
3'eonans nio 3pi3yeanvHum
HABAHM ANCEHHAM

8.3.2.1 Onip smunannio

(1)  [dns onopHHX €NEeMEHTIB 31 crami 4u
QIIOMIHIIO, OTip 3MHUHAHHIO OOYHMCIIOETHCS 32
bopmymnamu:

Fb,Rd = 2’5fu,min Jt’d IYws

Fors =1L5F, mintd /74

u,min

Has TOBIMHA 1,0<t,, /t<2,50mip

3MHHaHIO F ., OOUYMCIIIOETBCS  IIIAXOM
JHIAHOT IHTEPIOJISIIIT
VYMoBH:

- CcaMOHapi3ajJbHI Ta CaMOCBEpPUTyBajbHI
IBUHTH MaroTh OyTH 3 HEIpXkaBiloyol cTajl 3
niamerpom d >5,5mm

2 .
f, min > 260H [/ mm“He cmin Opatn 10
yBaru;
- st t >t npuiiMaeThest t =t ;
- CBEpUTIHHS  OTBOPIB TMOBHHHO  OyTH

BHUKOHAHO BIAMOBIIHO J0 PEKOMEHJAIliN
BHPOOHMKA.

(2)  Omnip 3MHHaHHIO aTIOMIHIEBUX JIUCTIB
32 YMOBH JICPEB’SIHUX OIIOPHHX €JICMEHTIB
BU3HAYAETHCS 32 (POPMYIIOLO:

for /mnsa t,,, /t=1,0, but/ane F, o, <1,5f

for /nna

EN I1SO 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

t, /t>25 (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,

fy min > 260N /mm? should not be taken
into account;

-for t>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:

Fb,Rd S1’5fu,min Vs [N] (8.10)

3) Omnip nepeB’SHUX OMOPHHUX EIIEMEHTIB
oOumciroerecss  3rigao 3 EN 1995-1-1,
Po3nin 8, 3’emHaHHs 1epEeBUHM Ta CTaJi.

YMmoBu:

- caMOHapi3aJbHI Ta CaMOCBEpUTyBajbHI
I'BUHTH MaroTh OyTH 3 Heip)kaBitouoi crami 3
niamerpoM 5,5mMMm <d <8,0mMm ;

- BIICTaH1 JI0 Kparo eJIeMEeHTY Ta BIJICTaH1 MK
reuHTamu onucado y EN 1995-1-1, Poznin 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

I:net,Rd = Alet fu /]/MB (811)
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8.3.2.3 Onip 3cysy

Po3paxyHkoBuii omip 3cyBy TBHUHTIB 31 CTasi
Ta Heip)KaBirouoi crTajxi OOYMCITIOEThCS 32
dhopmyIoro:

F ra =380A /yys [NT,

8.3.3 Po3paxynkosuii  onip  26UHmMOBUX
3’conans nio PO3mMALY6aANbHUM
HABAHMAIHCEHHAM

8.3.3.1 Onip npopusanuio

(1)  Omip MIPOPHUBAHHIO TBUHTOBOTO

3’€IHaHHA M1J1 4Yac PO3TATY BU3HAYAETHCS 3a
hopmyroro:
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8.3.2.3 Shear resistance

Design shear resistance of screws of steel or
stainless steel is given by:

3 A, BMM? /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:

prRd =6,10 aca,,tf, \/d, /22 /7, [N] (8.13)

3trtad, ymm,i f,BH/MM? i

-, - KOpUTYBalbHUI  Koe(illeHT B

3aJIEKHOCTI  BIf
(Tabmurs 8.1);

po3TATYy  NpU  3THHI

- a, - KOpUTYBalbHUI  Koe(illeHT B

3aJIeXHOCTI Bijt Ty 1raiiou (Tabmuis 8.2)

- o - KODUTYBAIbHUH  KOE(]IUIEHT B

3QJIEKHOCTI BiJ PO3TAllyBaHHS KPIMUIBHUX
neraneii (Tabmur 8.3)

VYMoBH:

-t <1 5mwm;

- d,, =14MmMm 1 TOBUIMHA MIAHOKN > 1aim ;

- IIMpUHA TPWIErJIOl TOJHUII YacTHHH
nornepevyHoro mnepepizy jmucra < 200 mm ;

-d, >30mmi f, >260H/mm He cnig Opatu
110 yBarw;

- K10 BHCOTa rodpa npodiTbOBaHOTO JIKCTA
MEHIIa 3a 25 MM, OIip MPOPUBAHHS Ma€ OyTH
noHmxeno Ha 30 %.

with: t and d,, inmmand f, in N/mm? and

- «,_ correction factor with respect to tension
in bending (Table 8.1);

- «,, correction factor with respect to the type
of washer (Table 8.2);

- «a, 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 %.
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Tabmunss 8.1 - KopuryBanbHuil KOeQillieHT ¢, , 10 A03BOJIIE BPaXyBaTH PO3TAT, AKHUi
BHUHUKAE MPH 3THHI HAa OTIOPHUX 3aKPIMIICHHIX
Table 8.1 — Correction factor «, , to take account of tensile bending stresses at support
fastenings
o,
Mexa minocti [ H | mm®] bori IIporin )
orin L <1,5m Iporin L > 4,5m
Ultimate strength [ N / mm?] P 15<L<4,5u P
Span L <1,5m Span 1,5<L <4,5m Span L > 4,5m
<215 1 1 1
> 215 1 1,25-L/6 0,5

Mpumitka. Ha kpaiiHix omopax, IO HE ITiAJar0ThCS
3TUHAIBHUM HaBaHTKEHHSM, Ta y BEPXHIX 3’ €JHAHHAX

HOJNHUIb ¢, 3aBXIW JOPiBHIOE 1

NOTE: At end supports without bending stresses and at

connections at the upper flange always o, =1

Ta6aunss  8.2— KopuryBanbHuil koedillieHT «,, , 10 J03BOJISE BpaxXyBaTu MaTepiall
manom
Table 8.2 — Correction factor «,, to take account of the material of the washer
Marepian maiion
. ay
Material of the washer
Byruerniea crainb, Heip)kaBitoda
CTalib 1,0
Carbon steel, stainless steel
AnroMiHIH
- 0,8
Aluminium
Ta6auns 8.3 - KopuryBanpHuii KOeilieHT ¢ , 0 J03BOJIsIE BpaxXyBaTH PO3TAITyBaHHSI

KpIMUJIBHUX JeTalieh

Table 8.3— Correction factor « to take account of the location of the fasteners
Juia monmutti, o KOHTAKTYE 3 OMOPOI0 0e3 KOHTaKTy
For the flange in contact with the support without contact
3’en
HAaHH bu I - 7 ‘ﬁ%“ — I;;-L | -
el L L
Joint T - -
b, <150:0,9
Qe 1,0 b, >150:0,7 0,7 0,9 0,70,7 1,0 0,9
Mpumitka. KopurysansHii KoedimieHTr NOTE: The combination of correction factors is not

Heo0 eqHYIOThC. OOHUpaeThCs HAHMEHIIIe 3HAYCHHS.
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8.3.3.2 Onip sucmukysatnio

(1)  Omip BUCMUKYBAHHIO IE
CaMOHAPI3AIbHUX Ta CAMOCBEPUTYBAJIbHUX
IBUHTIB 31 CTajli 4M Heip)kaBirouoi craumi, 3i
CTaJIeBUMH UM QIIOMIHIEBUMH ONOPHUMH
eNIeMEHTaMH1, O0YHCITIOETHCA SIK:

np. ACTY-H b EN 1999-1-4:201X

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
of steel or aluminium, is given by:

l:O,Rd = 0'95 fu,sup\’tsupad /YMS (814)

YmMmoBu:

- CcaMOHapi3aJbHI Ta CaMOCBEPAIYBaJbHI
IBUHTH 31 CTaJl UM HEIpP’KaBIIOUOi CTal;

- niameTp I'BUHTIB y
6,25MMm <d <6,5MM ;

MEXKax

-ty >6mm i f, g, >250H / mu®  pnsa

ATIOMIHIIO YU

> 400H [ mm?® st
cTaJil He clif OpaTH 10 yBaru;

-ty >5mm 1 f

u,sup

- CBEpUIIHHA OTBOPIB TMOBHHHO OyTH
BHUKOHAHE BIAMOBIZHO JIO PEKOMEHJAIIi
BUPOOHUKA.

(2)  mng OMOpPHHMX €IEMEHTIB 3 JIEPEBHHHU,
quB EN 1995-1-1, Po3xin 8.

8.3.3.3 Onip pozmsey

(1)  Po3spaxyHKOBHiI OImip PO3TATY I'BHHTIB
31 cTaJll YM HEelp)KaBir0vOoi CTaIl 3a1a€ThCS SIK:

Ft,Rd =560A /7M3 [N]

9 INPOEKTYBAHHA
3A JTOITIOMOI'OIO BUITPOBYBAHD

(1)  Po3min 9 MokHA BUKOPUCTOBYBATH IS
PO3paxyHKiB, 110 CYIPOBOIKYIOThCS
BunpoOyBaHHsaMH, HaBeneHumu y EN 1990 3
JI0aTKOBUMH  OCOOJIMBUMH BHUMOTaMH IO
X0J10IHO(DOPMOBAHOT'0 JIMCTOBOTO MaTepiaiy.

(2)  BumpoOyBanHs npodiTbOBAaHHUX JTUCTIB
Mae 0a3yBaTUCS Ha MPUHIIMIIAX, HABEJICHUX Yy
Honatky A.

(3)  BumpoOyBanHs Ha po3TST
ANOMIHIEBUX CIUIaBIB Ma€ MPOBOAUTHUCS
3TIIHO 3 EN 10002-1. [ BUIU
BUMIPOOYBaHb Ui QIIOMIHIIO  MaroTh
MPOBOJAWTHCS  3TIAHO 3 BIANOBIIHUMU
€BPOMEHCHKUMU HOPMaMHU.

Conditions:

- self-tapping screws and self-drilling screws
of steel- or stainless steel;

- diameter of the Screws
6,25mm<d <6,5mm;

- ty, >6mn 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:

with3 A in mm? (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.
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(4)  BumpoOyBaHHS KpIiNWJIBHHX JeTajei
Ta 3’€IHAHb Ma€ TMPOBOJUTHUCS 3TITHO 3
BIAIIOBIAHUMUA €BPONEHCHKUMU qy
MDKHApPOTHUMH HOPMaMH.

Mpumitka. [0 TOSBH peKOMEHAANIA BiIIOBITHUX
€BPOIEHCHKUX qu MDKHApPOTHUX CTaHIApTIB
iHpopMallisi IIOJ0 TMPOIUEAYP BHIPOOYBaHb YIS
KpIMWIBHUX JAeTaleld Moe OyTH OTpHUMaHa 3 TaKHX
JIOKYMEHTIB:

ECCS Bwupmanas Ne 21 (1983): €Bpomneiicbki
pexoMeHaaIii 010 CTaJIEBUX KOHCTPYKIIIH:
pO3paxyHOK Ta BUIPOOYBaHHS 3’€IHAHb CTAJCBHX
JIUCTIB Ta NPOQiIiB;

ECCS Bwupmanns Ne 42 (1983): €Bpomneiichki
PpEeKOMEeHAAIIT 00 CTAJIEBUX KOHCTPYKLil: MexaHiuH1
KpIMWIBHI ~ JleTaji, WI0 BUKOPUCTOBYIOTBCS  JUIS
CTaJIeBUX JIUCTIB Ta NPOoQiiB.
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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
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.



JOJATOK A
(060B’s13K0BHIN)
NPOUEAYPU BUIIPOBYBAHDb

A.1 3araabHi moJ0KeHHA

(1) Le#t momaTok Hamae  BIAMOBIAHI
CTaHJapTH30BaHi BUIIPOOYBaNbHI Ta
OLIHIOBANBHI  TpoOUenypu IS PALy
BUIIPOOYBaHb, K1 qacrimre BCHOTO
3yCTpIYalOThCS HA MPAKTHIll, K OCHOBY IS
Y3TOJKEHHS HACTYITHUX BHUIIPOOYBAHb.

Hpumitka. 1 Y chepi  xomomHodopmoBaHHX
npoQiNbOBaHUX  JIUCTIB  OUTBIIICTE  CTaHIAPTHHX
BUpPOOIB 3a3BHYali BUKOPHCTOBYIOThCS Yy BUIAJKaX, B
SKMX TIPOEKTYBaHHS LUISIXOM pO3PaxyHKIB He Jae
€KOHOMIYHUX pillleHb, TOMY 3a3BH4ail  Oa)xaHO
BUKOPHCTOBYBATH IPOEKTYBaHHS 3 BUIPOOYBaHHIMHU.

Ipumitka. 2 Iloganmeiny  iHpOpMAIi0  IIOIO
BUIPOOYBaHb MOXKHa OTPHMaTH 3 HAI[IOHAJIBHOTO
JIO/IATKY

IMpumirka. 3 YV HalioHaIbHOMY JIOJATKY MOXYTh OyTH
HaBeJeHI  KoeillieHTH  TepepaxyHKy  ICHYIOUHX
pe3ynbTaTiB BUNPOOYBaHb, 100 MPUBECTH PE3YJbTATH
CTaH/APTH30BaHUX BHUIPOOYBaHb Y BIAMOBIIHICTH [0
JaHOTO AOJATKY.

2 Ileit 1oaaTOK BKJIIOYAE:

- BUNpoOyBaHHS MPO(}iTOBAHUX JTUCTIB (IMB.
A.2);

- OIIHKY pe3ynbTaTiB BUMPOOYBaHb IS
BU3HAYCHHS PO3PAaXyHKOBHX BEJIHYUH, (IIHB.
A.3)

A.2  BunpoOyBaHHs
JIACTIB

npogiiLbOBaHUX

A.2.1 3azanwvni nonorcennsn

(1) HamanraxeHHs MOKeE OyTn
NPUKIAJICHEe 33 JIOMIOMOTOI0  TOBITPSHHUX
MOAYIIOK, a00 y BakyyMmHii kamepi, abo 3a

JOTIOMOTO0 ~ METAJCBUX YU  JCPEB’SIHUX
TpaBepc, BCTaHOBJICHUX TaK, 00
MO/ISTFOBATH PIBHOMIPHO PO3IOlIeHe
HaBaHTAXKCHHSI.

(2) 1lo®6  nomepenuTH  PO3MNOB3aHHS

rodpiB, BUKOPUCTOBYIOTHCS TMOMEpPEYHi B’s31
a0o0 IHIII MPHUCTOCYBAaHHS JUIs BUIPOOYBaHb,
HamnpuKial, y BUIOPOOYBaJIbHUX 3pa3Kax
MOKHAa BHUKOPHUCTOBYBATH JEpEB’siHI OJOKH.
Jleski mpuKJIaau HaBeAeHO HapuCyHKy A.l.

(3)  BumpoOyBainbHi 3pasku

np. ACTY-H b EN 1999-1-4:201X

ANNEX A
[normative]
TESTING PROCEDURES

A.1l 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

(1) 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
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npo(UIbOBAaHUX JIUCTIB 3a3BUYail CKJIATAIOTh
SK MIHIMYM JIBa TIOBHUX rodpu, ane
BUIIPOOYBAJILHUI 3pa30K MOKE MaTH 1 JIMIIe
omuH TOodp, 3a yMOBH 3abe3meueHHs
JOCTAaTHROI JKOPCTKOCTI. BinbHI TO370BXKHI
Kpal mig yac BHUNpPoOyBaHb MarOTh OYyTH Y
PO3TATHEHIH 30Hi.

(a)

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)

a) 3akJienKka 4u rBUHT

(a) Rivet or screw

b) IMonepeuni B’s13i (MeTasieBi cMyrn)

) Bioku nepeBuHH

(b) Transverse tie (metal strip) (c) Timber blocks

Pucynoxk A.1 — [Ipuknanu BiAmoBiIHOTO BUIIPOOYBaIbLHOTO O0JIaJHAHHS
Figure A.1 — Examples of appropriate test accessories

4 st JTOCITI JPKEHHS HA BiIpWB
EKCIIEPUMEHT Ma€ OyTH OPraHi30BaHO TaKUM
YUHOM, MO0  BIAOOpPa3uTH  TMOBEIIHKY
KOHCTPYKIIi B peaJbHUX yMOBax. TumH
3’€lHAaHb MDK JIACTAMH 1 OMOpaMH MAaloTh
OyTH TaKHMH X SIK y IIHCHOCTI.

(5)  Jns 3amobiraHHs Oyab-sSKOTO BILIUBY
3aKpilieHb IPOTH TIOBOPOTY qu
MO3/IOBKHBOTO TEPEMIIIEHHS] Ha OMOpax i
qac €KCIIEPUMEHTY HEOOXI1THO
BUKOPUCTOBYBaTH IIApHIpHI Ta MIapHIPHO-
pyxomi omopu. Toni oTpumaHi pe3ynbTaTu
MaTHUMYTh IIUPOKY Cepy 3aCTOCYBAHHS.

(6) HamantaxeHHS Mae IS TH
HEPIEHIUKYIIAPHO [0 MOYATKOBOI IUIONIMHH
JIMCTA BIPOIOBXK YCHOTO EKCIIEPHMEHTY.

(7)  Hna BukmoyeHHs aedopmariii omnop
HEOOXIJJTHO BUMIPSATH MPOTUHHU Ha 000X KIHIIAX
eKCTIIEpUMEHTAIBHOTO 3pa3Ka.

(8) 3a pe3yabTaT eKCIIepUMEHTY OepeThest
MakCUMallbHE  3HA4YeHHS  HaBaHTa)KEHHS,
MIPUKIIAJIEHOTO JI0 3pa3Ka, MpU SIKOMY 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, a0 Oyne mayxe OIU3BKUM
110 pyWHYBaHHS.

A.2.2 Bunpobdyeanus 00no20 npozony

(2 BignosigHa cxema nepeBipKH
MoKa3zaHa HapUCYHKY A.2 MOXKE
BHUKOPHUCTOBYBATHUCS TUIs BU3HAYCHHS
MOMEHTY OIIOpY Ha cepeauHi mporoHy ( 3a
BIZICYTHOCTI 3CYBHOTO 3YCHILIISA) Ta
e(EeKTHBHOI 3rHHATIBHOT JKOPCTKOCTI.

(2) Bincramp ~ MDK ~ omopaMH  Mae
BU3HAYATUCSA TaKUM YHMHOM, LI00 pe3ynbTaTu
eKCIEPUMEHTY B1100pa)xkaili MOMEHT OIOpy
JHCTA.

(3) MomenT omopy Mae BH3HAuYaTHCSA 3
pe3yNbTaTIB EKCIIEPUMEHTY.

(4)  T'HyukicTh Ha 3TMH Ma€ BU3HAYATHCSA 32
rpadikoM  3MIHM  TOpPOTMHY MiA  JIEIO
HaBaHTAXKEHHSL.

A.2.3 Bunpoodysanns 060x npoivomis

(1) Cxema BunpoOYBaILHOI YCTaHOBKH,
o MoKa3zaHa HAapUCYHKY A.3,
BUKOPUCTOBYEThCS JUISS BH3HAYCHHS OTIOPY
JIUCTa, HEMEpPEpBHOrO OUTbIIE HDK B JBOX
MPOJIbOTaX, 00’ €HAHIN Jii MOMEHTY Ta 3CYBY
Ha BHYTPINIHIX oOMoOpax, Ta HWOro OIopy
00’€ITHAHUM MOMEHTY Ta OIIOPHUM PEaAKI[isIM
JUTS 33JTaHO1 ITUPHUHU OTIOP.

(2) Kpame, SKII0 HaBaHT@KEHHS, €
PIBHOMIPHO PO3NOAUICHUM (NIPUKIATAETHCS 3
BUKOPUCTAHHSIM TOBITPSHUX MIIMIKIB YW,
HANPUKJIIAJl, BAKYYMHOT KaMEpH ).

3) Sk aIbTEPHATHBY MO’KHA
BHUKOPHCTOBYBATH OyIb-sKy KUTBKICTh
JIHIHHUX HaBaHTaXXEHb (TOMEepeYyHUux 10
[POTOHY), PO3TAIIOBAHUX TAKMM YHHOM, 11100
BHUKJIUKATH BHYTPIIIHI MOMEHTH Ta 3yCHILIS,
SK1 BIIMOBIAAIOTh PIBHOMIPHO PO3MOIUIEHOMY
HaBaHTaXeHHIO. Jleski cXeMu MiIXOoasSIIuX
po3TallyBaHb MOKa3aHi HAPUCYHKY A.4.

A.2.4 Bunpooysanusa npomixcnoi onopu

3amicth A.2.3, HapUCYHKY A.5 TOKa3aHO
eKCIIEpUMEHTAIbHY YCTaHOBKY, W10 MOXe
BUKOPHUCTOBYBATUCS JUIsI BU3HAYEHHS OIOPY
JUCTa, HEPO3PI3HOTO Yy IBOX ab0 B OLTbIIIN
KUTBKOCTI IPOJIBOTIB, Bil KOMOIHAIIi MOMEHTY
Ta 3CyBy Ha BHYTpIIIHIX omopax, Ta HOro
ornopy o0’efHaHii Jii MOMEHTY Ta ONOPHUX

np. ACTY-H b EN 1999-1-4:201X

immediately prior to failure as appropriate.

A.2.2 Single span test

(1) 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 A.4.

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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peaxiiii s 3aJaH01 ITUPUHU OTIOP.

(2) ExcriepuMeHTanbHUI IPOTBOT S , KA
MPEJCTABIsE YAaCTUHY JHUCTa MDK TOYKaAMH
MEPEernuHy 3 KOXHOi CTOPOHHU BiJ MPOMDKHOI
OTIOpH, JJIsl JINCTA, HEPO3PI3ZHOTO OLIBIIE HIK
y IBOX pIBHHX mposiboTax L, mMoxe Oyrm
00uucIIeHo 3a GOPMYIOK0:

s=0,4L

(3)  Skmo OYIKY€ETBHCS IUTACTUYHU T
MEepPepo3MOAUT  OMOPHOTO  MOMEHTY, TO
CKCTIEPUMEHTAIBHUN TIPOTIH S 3MEHIIYEThCH,
1100 Bi100pa3uTH BIAIOBIIHY 3a1€KHICTh MIK
OTIOPHUM MOMEHTOM Ta 3CYBHHM 3yCHILISIM.

(4) llupuna BimtmHKY Oanku by, mo
BUKOPHUCTOBYETHCS JUIS MIPUKJIAJCHHS
EKCIIEPUMEHTAJIbHOTO ~ HABaHTaXEHHS, Mae
BIJIMOB1IaTH JIMCHINA MIUPUHI OTIOPH.

(5) Koken  pe3ymbraT  €KCIEPUMEHTY
MO>K€ BUKOPUCTOBYBATHCS JJIsl BiOOpa>KeHHs
OTIOPY CHUTHHIN [ii 3rUHATFHOTO MOMEHTY Ta
OTIOPHOI peakiii (Yl 3CYBHOTO 3YCHJUIS) st
3a3JJaHOTO TIPOTOHY Ta 3a/IaHOT UPUHU OTIOPH.
[[lo6 oTpumaTH [gaHi IWIOJO  B3aEMOJIT
3TMHAJIBHOTO MOMEHTY Ta OTOPHOI peaKIlii,
HEOOXI1IHO IOCIIANTH KUTbKa  PI3HHUX

MIPOTOHIB.
__&HHHHLH%

iF/2 LF/2 J:{Q U:’Q
= :
4‘U8>¢L!4"+U4+‘+ 4—»‘1’_{8%7

b L "l

a) PiBHoMipHO po3moijieHe HABAHTAKEHHS T
NPHKJIA] ATbTEPHATUBHUX €KBiBaJEHTHHX
JIiHIAHUX HABaHTaXeHb

a) Uniformly distributed loading and an example of
alternative equivalent line loads
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| | ' A
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/

>h L
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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 by 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.

C
L NS NS\

)
| \ 1 |

b) Po3noxinene HaBpaHTa:KeHHsI, IPHKJIAIEHE 32
JOTIOMOT 010 MOBITPSIHOI MOAYMIKY (IK BapiaHT —
BaKYyMHOI IOCJTiTHOI0 YCTAaHOBKOI0) 1) momepeuna
B’f13b

b) Distributed loading applied by an airbag
(alternatively by a vacuum test rig)
1) transverse tie
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) MMpuxyiax po3TauryBaHHs ONOP /ISl MONEPeIKeHHs] BUKPUBJIEHHSI

c) Example of support arrangements for preventing distortion

P I
N

|
! IPPTI

e) lMMpuknax MeToay NPUKJIAAEHHS JiHII{HOr0 HABAHTAKEHHSI

d) Example of method of applying a line load

Pucynoxk A.2 — ExcnepuMeHTaibHa YCTaHOBKa i BUIPOOYBAHHS OIHOIO
MIPOrOHY
Figure  A.2 — Test set-up for single span tests

Y ¥ ¥ Y Y Y Y Y Y Y Y Y Y Y ¥Y Y Y Y Y Y YIYyIYYTYyYy
- L -l L -
Pucynoxk A.3 — ExcnepuMeHTanbHa YCTaHOBKA I BHUIIPOOYBAHHS JIBOX
MPOJTHOTIB

Figure A3 — Test setup for double span tests
S N S A

-
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» >
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.
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Y

L/8
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0,125L 0,125L

Y
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Pucynoxk A4 —Ilpuknaa BigNOBITHOTO OONAIITYBaHHS Ui albTEPHATUBHHUX JIHIHHUX
HABaHTa)XCHb
Figure A.4 — Examples of suitable arrangements of alternative line loads

___________

a) BuiTpimni onopu nix aiero rpaBitaniiiHoro HaBaHTasKeHHs
a) Internal support under gravity loading

81



np. ACTY-H b EN 1999-1-4:201X

> L.

~

= LT

7

= :: AN 47 ' // \:'34-.5,

Te if

b) BuyTpiums onopa mix ai€r Big‘€MHOro HaBaHTAKEHHS
b) Internal support under uplift loading

_LF

;/ 77 bB"“‘ 7
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¢) BHyTpimmHsa onopa nig ai€lo HaBaHTAaKeHHs, IPUKJIAIEHOT0 10 PO3TATHYTOI MOIHII
¢) Internal support with loading applied to tension flange

Pucynoxk A.5 — ExcriepuMeHTanbHa YCTaHOBKA JUISl JOCHIIKEHHS BHYTPILIHBOT

=2L/3 ——

l 1

300 mm—»=——2= 3h—><+—2= 3h—>

4

ornopu
Figure A.5—Test set-up for internal support test
+U»‘4—==."_;’3—-—
A
l__ 4
i
Lo
—1:20 TRA
bA > h—- -l

< L
Ilo3HavyeHHs:

bA = NOB’KHHA OIOPH

U = BigcTaHp Mik BHYTPIlIHIM Kpaem omopu Ta
KPa€M JIMCTA

Key:
b, =support length

u = length from internal edge of end support to end
of sheet

Pucynok A.6 —ExcniepuMeHTa bHa yCTaHOBKA JUIsl BUIPOOYBAHHS KpalHIX

omnop

Figure A.6 —Test set-up for end support tests

A.2.5 Bunpooysanus Kpaiinsoi onopu

(1)  ExcnepumeHranbHa YCTaHOBKa,
IOKa3aHa HapHuCyHKy A.0, MOXKE
BUKOPHUCTOBYBATHUCS JJIsl BU3HAYEHHS OIOPY
JMCTa Ha KpalHii onopi.

(2)  Okpemi TecTH MAalTh MPOBOIUTHCS
JUIi BU3HAYEHHsS OINOpPY 3CYyBY JHCTa JUIs
pI3HUX BiJCTaHEH U BiJ TOYKU KOHTAKTY Ha
BHYTPIIIHBOMY KIiHIII KpallHBOI 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 JiucTa (IUB. PUCYHOK A.6).

A3  OG6pobka pe3yabTaTiB BUIPOOYBaHb

A.3.1 3azanwvni nonorcenns

(1)  Iix yac eKCrIEpUMEHTY BBXKAETHCS 110
MepeBipeHUd  3pa30K  BTPATHB  HECYUy
3IaTHICTh, SKIIO0 TPHUKIAJICHI HABAHTAKEHHS
JOCATIIA MaKCHMAaJbHUX 3HAY€Hb, YH SAKIIO
3araipHi nedopmarii NEPEBUIIYIOTh
BCTaHOBJICHI MEXI.

(2)  Tlpu nepeBipiti 3’€IHAHb YU CIIEMEHTIB,
JUISL SIKUX 3apagd TOYHOI OIIHKK HEeoOXigHa
nepeBipka Ha BenuKi nedopmarii (Hanmpukiaz

JUIS  OLIHKM  XapaKTePUCTUK  KPYTHOIO
MOMEHTY NaTpyOKiB), MiJ 4Yac BUIPOOYBaHb
HE 3aKJIa/1a€ThCs Mexa 3arajbHUX

nedopmartiil.

(4) Mae Oyru 3abe3medyeHa BiAMOBIiTHA
JOBIpYa 30Ha MDK CTaHOM  B‘A3KOTO
pyHHYBaHHS Ta  MOXJIMUBOTO  KPHUXKOIO
pyliHyBaHHS. OCKUIBKH Y BEJIMKOMACIITAOHUX
€KCIIEpUMEHTAX KPUXKE PYWHYBAHHS 3a3BHYaN
HE TIPOSIBIIAETHCA, 3a HEOOXITHOCTI MOXKHA
MIPOBOIUTH OJAaTKOBI1 neTanbHl
EKCIIEpUMEHTH.

Mpumirka. Le yacro OyBae y BUNajaky 3’€HaHb

A.3.2 Ymounenusn
eunpooysans

pe3yiomamie

(1) Pesympratm  TecTiB  MaiTh  OyTH
BUIMOBIIHUM YMHOM CKOPWUIOBaHi, 11100
BpaxyBaTH  PI3HULIO MDK  peaJlbHUMU
BJIACTUBOCTSMHU EKCIECPUMEHTAJIBHUX 3pa3KiB,
BUMIPDSHUMHU I 4Yac EKCIEPUMEHTY, Ta
iXHIMA HOMIHQJIbHUMH 3HaY€HHSIMH.

(2)  PeampHe 3HAaYCHHS YMOBHOI MEXI
TeKy4ocTi f;, ., 11O BIANOBIIAE IIACTUYHIN

nedopmarii 0,2 %, Mae KOIUBATHCS Y Mexax
+ 25% Bip ii HOMiHANBHOTO 3HaYeHHs f,, .

(3)  MiiicHa BuMIipsiHa TOBIIMHA MaTepiany
t HE MOBHHHA HIepPEBUIIYBATH

PO3paxyHKOBY TOBIIMHY t, 10 Ga3yeTbcs Ha
HOMIHAJIbHIN TOBIIMHI MaTepiany t.  , Ouiblie

obs

nom 2
HDK Ha 12%

(4)  TlompaBkw ciij poOMTH LIOAO AICHUX
BUMIPSIHUX 3HA4YeHb TOBIIMHU MaTepialy t,
YMOBHOi ~ Mexi  mimHocti  fy, .., 1O

BiAnoBigae miactuuHiii aedopmarii 0,2 %,

np. ICTY-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

(1) 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

fy, a0 fOr all tests, except where the design
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JUIA yCiX EKCIIEpUMEHTIB, 32 BHUKIIFOUEHHSIM
TUX BUMAJKIB, KOJH B PO3PAXYHKOBUX
bopmynax BUKOPHUCTOBYIOTHCS TICHO
BUMIpSIHE 3HAYCHHA TOBUIMHM abo0 MilCHO
BHUMIpsiTHA YMOBHA MEXa TEKy4OCTi MaTepiany,
0 BignoBigae mactuyHiit nedopmarrii 0,2 %,
3a HEOOXIAHICTIO.

5) BinkopuroBane  3Ha4YCHHS R
pe3yiabTaTiB i -TOr0  EKCHEPUMEHTY Ma€
BHU3HAYATUCS 3 TiCHO BUMIPSIHUM
pe3ylbTaToM  CKCHEpUMEHTY R ..  3a
hopmyroro:

R

1€ [l — KOPUIyBaIbHHH KOE(QILIEHT OIOopY,

110 BU3HAYAETHCH SK.

(6) [Toxazauk CTETICHS a, 11(V)
BUKOPHCTOBYEThCsS y BHpasi (A.3) moBuHEH
OyTH OTpUMaHHI HACTYITHUM YHHOM:

-axkmo o, < f,:a=0

-akmo fo, o> o, a=1

Jlst mpoiTbOBaHMUX JIUCTIB, Y SIKUX CTUCHYTI
YaCTHHU MAaroThb HACTUILKH BHCOKE
criBBigHOMmEHHs bp/t, mo MicleBUld BHTHUH

TaKOX € MOKa3HUKOM BinMmoBu: o = 0,5

(7)  Iloxazuuk CTEIeHs g, 110

BUKOPHCTOBYEThCS Y BHpasi (A.3) MOBHHEH
OyTH OTpUMaHUN HACTYITHUM YHHOM:

-gkmo t, <t: g =1

-akmo t, >t: =2

A.3.3 Xapaxkmepucmuuni 3HaueHHsn
A3.3.1

3azanvua ingpopmayis

(1)  XapakTepuCTHYHI 3HAYCHHS MOXKYTh
OyTH BH3HAuY€H1 CTATUCTUYHO, 32 YMOBH, IO €
K MIHIMYM 4OTUPHU pe3yabTaTi
EKCTIIEpUMEHTY.

Mpumitka. Koo po3KUA mapameTpiB  TOCHUTH
BEJIMKHIA, TO OakaHa OUTBIIA KiJTBKICTh EKCIICPUMEHTIB.

(2)  MinimanbHe XapaKTepUCTUYHE
3HAQUYEHHS Ma€ BU3HAUYATHUCS 3 BUKOHAHHSIM
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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

result for test i should be determined from the
actual measured test result R_,_, using:

adj i

obs,i

= Robs,i //uR (AZ)

in which g, is the resistance adjustment
coefficient given by:

1:020bs a(t b jﬁ
_ 2, obs A.3
Mg L fo,z ] i (A.3)

(6)  The exponent o for use in expression
(A.3) should be obtained as follows:

-if f <fy,:a=0

0,2,0bs —

-0 f L > T, i =1

- for profiled sheets in which compression

parts have such large bp/t ratios that local
buckling is clearly the failure mode: « = 0,5

(7)  The exponent g for use in expression
(A.3) should be obtained as follows:
-ift, <t:B=1

obs
-ift, >t: =2

A.3.3 Characteristic values
A.33.1

(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



HACTYIHUX TIOJIOKEHb. SIKIO  HEOOXiIHO

3HATU MaKCHMaJIbHE XapaKTEpUCTUYHE
3HaueHHd abo cepeiHe XapaKTepPHUCTHYHE
3HAUEHHS, BOHO Ma€ YTOYHIOBAaTHCI 3

BUKOPDUCTAaHHAM TPaBUJ JUIsI BHU3HAYCHHS
MIHIMaJIbHOTO XapaKTePUCTUYHOTO 3HAYCHHSI.

3) XapakTepucTuyHe 3Ha4YeHHs omopy Rk
BH3HAYCHE HAa OCHOBI SK MIHIMYM YOTHPBOX
eKCTIEpUMEHTIB MOKe OyTH 00YnCIIeHe 3:

R k
e S - CTaHJapTHE BIAXUJICHHS,
k - BiInoBiAHUN KoedinieHT 3 Tabnuii
Al;
R,  cepenHe 3HAYEHHS IIPUBENCHUX
pe3yibTaTiB eKCrepuMeHty R,y .
()] CrangapTHe BIIXWJICHHS S MOXe OyTH

BH3HAUCHC fK:

=R, —ks
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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
Rk determined on the basis of at least 4 tests
may be obtained from:

(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:

n n n
ZRazdj,i _ZRri ZRefdj,i _n'Rri
S = i=1 i=1 — /=L (A5)
n-1 n-1
ne Ry - TpUBEIEHI  pe3ylbTaTH where: R, isthe adjusted test result for test
€KCIIEPUMEHTY JIJIS | -TOTO €KCTICPUMEHTY i;
n - KUTBKICTh €KCIIEPUMEHTIB. n is the number of tests.
Tabauuss A.1  — 3HauenHs koedimieHTy K
Table A.1 —Values of the coefficient k

n 4 5 6 8 10 20 30 0

k 2,63 2,33 2,18 2,00 1,92 1,76 1,73 1,64
A.3.3.2 Xapaxkmepucmuuni  3HA4EHHSA A.3.3.2 Characteristic ~ values  for
0151 CYKYRHOCMEU eKCNePUMEHMI8 families of tests
(1)  Cepis tecriB, 110 IPOBOIUTHCS HA PSIIi (1) A series of tests carried out on a

CXOHX JIHCTIB y SIKMX BapilO€ThCS OAMH YU
OinbIIe mapaMeTpiB, MOXKE BBOKATUCS OIHIEIO
CYKYITHICTIO, fIKIIO Yy HHX BCIX OJMH 1 TOH
camuii Tun BigMoBH. [lapamerpamu, 1110
BapiIOIOTECA  MOXKYTh  BKIIIOYaTH  PO3MipH
MOTIEPEYHOTO Tepepizy, MPOJIbOTH, TOBIIMHH
Ta MILHIOCTI MaTepiany

(2)  XapakrepucTHYHHII OmIp E€JIEMCHTIB
OJJHOTO THIY MOXe OYTH BH3HAUYCHHH Ha
OCHOBI TPHUJIATHHX PO3PaXyHKOBHX BHpa3iB,
IO 3B’S3YIOTh PE3YJIbTaTH CKCIICPHMEHTIB 3

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  BimnoBimHuMHM — mapamerpamu. Ll
PO3paxyHKOBI BHpa3u MOXYTh a00 06a3yBarucs
Ha BIINOBITHUX PIBHAHHAX  OyAiBeNbHOI

MEXaHIKH, Yd  MOXYTh  BH3HAYATUCS
EMITIPHYHO.
(3)  Pospaxynkosi BUPa3H MaroTh

MoauGikyBaBaTucs, 100 MOXHa  Oymo
MOTIEPEeIHBO BU3HAYATH CEPEHIA BUMIpSHHIA
OITip HACTUIBKH TOYHO, HACKUIBKH II€ pEasibHO,
[UIIXOM  PETYJIIOBaHHS KOe(iieHTiB Ui
ONTUMI3aIlii B3a€EMO3B SI3KY.

Mpumirka.: [HpopMamnito M0N0 [BOrO  IPOIECY
HaBeaeHo y Jogatky D EN 1990.

()] Jis  OOYHCIIEHHS  CTaHAapTHOTO
BIIXWJIEHHS S, HEOOXiTHO HOpMali3yBaTu
KOXEH pe3yJbTaT €KCIIEPUMEHTY, MOUIMBILIN
WOTO Ha BIONOBIAHE 3HAYEHHS, HajJaHe
PO3pPaxXyHKOBHM BUPA30M. ko
PO3paxyHKOBHM BHpa3 3MIHEHO, SIK MOKa3aHO
y (3), To cepemHe 3HAYEHHS HOPMAaII30BAaHUX
pe3yNbTaTiB eKCIEPUMEHTY Ma€e OyTU pIBHUM
onuHunl. KiTbKICTP €KCIIEpUMEHTIB N Mae
JOPIBHIOBATH 3arajapHId KUTBKOCTI
€KCIIEPUMEHTIB 111€1 CYKYITHOCTI.

(5) Jdns  cykymHOCTI SK MiHIMyM 3
YOTUPHOX €KCIIEPUMEHTIB, XapaKTePUCTHUHUN
omip R, mae Oyru orpumano 3 Bupasy (A.3),

SKIIO TpUHHATA R~ pIBHUM 3HAYCHHIO,

m
nepeadadeHOMY PO3PaXyHKOBHM BHPA30M, Ta
BuUKOpHucTaTH KoedimieHT k 3 Tabmumi A.l,
B3SITUH Yy 3aJIe)KHOCTI BiJl 3HaYEHHS N , IO €
3arajibHOI0 KUTBKICTIO €KCIIEPUMEHTIB y IIid

CYKYITHOCTI.
A.3.4 Po3paxynkogi 3naueHHs

(1)  PospaxyHkoBe 3HaueHHs omnopy R,

Mae BUBOUTHUCS 3 BIAIIOBIIHOTO
XapaKTEPUCTUIHOTO 3HAYEHHS R,

BHU3HAUCHOTI'O CKCIICPUMCHTAJIbHO:

1€ y,, - YaCTKOBHH KOoeQillieHT OIopy;

Yos - YACTKOBHH KOE]IUiEHT PpIBHHIL Y

HOBCI[iHI_[i B CKCIICPUMCHTAJIbHUX Ta
eKCHHyaTaHiﬁHHX YMOBax.

(2) [Mnsa  cykymHOCTI HE MeEHHIE, SIK
YOTHPHOX EKCIICPUMEHTIB, 3HAYCHHS J,, Ma€
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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 Rm
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

(1)  The design value of a resistance R,

should be derived from the corresponding
characteristic value R, determined by testing,

using:

Rd = Rk /(yM ysys) (A6)

where: y,, is the partial factor for
resistance;
74s 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



00YMCITIOBATHUCA 32 JJONOMOTOK CTATUCTUUYHUX
METOIIB.

[pumitka.: [HPopMarito MO0 BiAMOBIMHIX METOJIB
HaBeneHo y Jomatky D EN 1990.

(3)  AunbprepnarmBHO, J¥,, MOXe Oyru

piBHUM BIJIMIOBITHOMY
3HAYEHHIO Vs

NPUAHATUN
PO3pPaxyHKOBOMY

o0uncIeHoMy sIK HaBeleHo y Po3mini 2.

Mpumirka.: YV HanionansHoMy noAaTtky Moxe OyTH
HABEJICHO 3HAYCHHA ), Ta ) . . Pekomennosane

3HA4YCHHA JIs1 j/sys }:[OpiBHIOC 1 JJIA JIUCTIB.

(4)  Mnsa iHmWKX THIB EKCIIEPUMEHTIB, B
SIKUX PO3TIISIIAETHCA MOKIIUBICTh HECTIMKOCTI,
Yd BUJOUA  TOBEAIHKHM  KOHCTPYKLIM  4u
KOHCTPYKLIHHUX €JIEMEHTIB, SIKI HE MOBHICTIO
OXOIUTIOIOTHCS  €KCIIEPUMEHTOM, TO IS
OTPUMaHHS HEOOX1IHOT JIOCTOBIPHOCTI,
3HAYeHHs  y,, Mae OyTh OliHeHe 3

ypaxyBaHHSM JIIHCHUX YMOB CKCIICPUMEHTY.
A.3.5 Excnayamauyitina npuoamuicmo

(1) TloBuHHI  BHUKOHYBaTHCS  YMOBH,
HaBeneHi y Po3nini 7.
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statistical methods.

NOTE: Information on an appropriate method is given
in Annex D of EN 1990.

3) 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 ymand
Vs - A recommended value for y o 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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JOAATOK b
[oBigKOBHIA]
CTPOK POBOTHU KPIIIUJIBHUX
JTETAJIEN
(1) Mdns  mexaHiuHMX  3’€IHaHb Y
X0JI0THO(HOPMOBAHHUX JIUCTAX, MOXKe

BUKOpHUCTOBYBaTHCs Tabnuus B.1.

(1)

ANNEX B
[informative]
DURABILITY OF FASTENERS

For mechanical joints in cold-formed
sheeting Table B.1 may be applied.

Taoauma B.1—- Martepian kKpinuiapHUX JeTaneil B 3aJIeXKHOCTI Bl arpeCUBHOTO cepeioBUmIa (Ta
JMCTOBI MaTepiay JIUIIE JUI 03HAHOMIICHHS ). Po3risinaeTbes auie pu3uk Bij
kopo3ii. Kareropiro arpecuBHOCTI cepefioBuIia npuidHsATO 3rigHo 3 EN ISO
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 ISO 12944-2
Material of fastener
Koposiit Marepiai KpinuiIbHOI 1eTaii
Ha Marepia IanbBanizoBa | I'apsueomuuko | Heipxkasito | Heipxkasi
KaTeropi JI JINCTa Ha CTajb, BaHa CTallb, 4a CTajlb, ro4a
| AIOMIHIHA TOBILIMHA TOBILIMHA LIEMEHTOBA CTajb, Mouens 2
MOKPHUTTS MOKPUTTS Ha 1.4301°
=7 pum = 45um 1.4006%° | 1.4436°
Cofro- alf\llz(r:;[irzoe q Hot-dip zinc Stainless | Stainless
orro Sheet Alumini- g LC coated steel °. steel, case steel, a
SVIty |~ terial um steel. COat | ot thickness | hardened. | 1.4301¢ | Monel
category thickness > 45 um de d
> 7 um = aoU 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 CD 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 - X)° - (X)E -
D - - X - X) -
c4 E X - X - X -
S - - X - X
A X - - - (X)© -
C5-1 Df - - X - (X)© -
S - - - - X -
A X - - - (X)© -
C5-M Df - - X - (X)° -
S - - - - X -

Mpumitka.: CraneBa KpimmibHA JeTalnb 0€3 MOKPUTTI MOXKE BUKOPHCTOBYBATHCS TIPU KOpO3iiHii kateropii Cl.

NOTE: Fastener of steel without coating may be used in corrosivity category C1.
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A= amoMiHIH, BiT 00poOKH

MOBEPXHI

HEC3aJIC)KHO

B = cranesi muctu 6e3 NOKPUTTSA

C = rapsdeonuHKoBaHi  (Z275)
amoMoonnHKoBaHi (AZ150) cranei nuctu

D = rapsueonuHkoBaHa +
IacTuKoM abo hapooro

E =
JUCTH

abo
HOKPHUTTS
amoMooIMHKoBaHi  (AZ185) cranesi

S = HeipkaBiroua CTallb
X = BUJ Marepialy, 10 PEKOMEHAYETHCS 3
OTJIsIIY Ha KOPO3iMHY CTIMKICTh

(X) = Bun Mmatepiany, IO PEKOMEHIYETHCS 3
OTJIsiy Ha KOPO3IMHY CTIMKICTh JMIIE 3a
BKa3aHHUX YMOB

- = TUN MaTepiany, 10 He PEKOMEHAYEThCA 3
OTJIsITY Ha KOPO31MHY CTIMKICTh

a BITHOCHUTBCS JIMIIIE 10 3aKJIEIOK

b BIIHOCUTBHCS JIMIIIE [0 TIBHUHTIB Ta
raioK

C 1BoJiAmiiiHa 1maiba 13 CTIMKOro o

CTapiHHS  MaTepialy MDK  JIUCTOM  Ta

KPIMUJIBHOIO IETAJLITIO

d Heipkasiroua craas EN 10 088
e PHU3HK 3HEOAPBICHHS
f 3aBXKJU TEPEBIPAETHCS TMMOCTABHUKOM
JIUCTIB
(2)  Armochepui  KOpo3siiiHI  KaTeropii

srimzao EN 1SO 12944-2, naBeaeHo y tabmuii

B.2.

np. ACTY-H b EN 1999-1-4:201X

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 I1SO 12944-2 are
presented in Table B.2.
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Taommus B.2—  AtmocdepHni koposiiini kateropii 3rinHo EN SO 12944-2 ta npuknaan
TUIIOBUX CEPEJIOBHIIL
Table B.2- Atmospheric-corrosivity categories according to EN 1SO 12944-2 and
example of typical environment
Koposziit | PiBenb Example of typical environments in temperature climate (informative)
Ha KOpO3iiHOCTI -
KaTeropi Hpmman THIIOBOTO CEPENIOBUILA 3 yPaXyBaHHIAM TEMIIEPATYpH Ta KIIMaTy
g (indopmanirinuii)
Exterior Interior
Corro- Corrosivity 330BHI Bceepenuni
sivity level
category
C1 TIyxKe OnanroBaHi OyTUHKH 3 YUCTUM
HU3BKUI MIOBITPSIM, HAITPUKJIAJ, OicHI
OyIiBJIi, Mara3uHw, MIKOJIH, TOTEIII.
very low Heated buildings with clean
atmospheres, e.g. offices, shops,
schools, hotels.
C2 HU3BKUI [oBiTps 3 HU3LKKUM piBHEM HeonaitoBani OyiBii, B IKUX iCHYE
3a0pyaHeHHs. 3a3BUYail ClIbChKa MOXKJIMBICTh KOHJIEHCALil BOJIOTH,
MICILIEBICTb. HAIpPUKIIaJ CKIAJIChKI MPUMIIIICHHS,
CTIIOPTUBHI 32JIH.
low Atmospheres with low level of pollution. | Unheated buildings where
Mostly rural areas. condensation may occur, e.g.
depots, sport halls.
C3 cepeaHii MicbKe, Ta MPOMUCIIOBE MOBITPS, BupoOHUYI TPUMILIICHHS 3
TTOMIpHE 3a0pyIHEHHS CIPYMCTHM T'a30M. | BHCOKOIO BOJIOT'OIO Ta JCSIKHM
IIpubepexHi 30HU 3 HU3HKOIO 3a0pyIHEHHSIM TIOBITPSI, HAIIPUKIIAT
COJIOHICTIO. Xap4oBe BUPOOHUIITBO, 3aBOJIH,
MpasbHi, 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 BUCOKHI IIpommciioBi 30HU Ta MpHOEPEKHI XiMmidHI 3aBOIH, TIaBATBHI
palioHM 3 CEpEAHBOIO CONOHICTIO. Oaceiiam, Oeperoi
CyTHOOYIiBETbHI 3aBOJTH.
high Industrial areas and coastal areas with Chemical plants, swimming pools,
moderate salinity. coastal ship- and boatyards.
C5-1 IIyxKe [IpoMuCITOBi 30HU 3 BHCOKOIO BOJIOT'OFO Bynisii Ta 300U 3 Maibke
BUCOKHUI Ta arpeCUBHUM CEPEIOBUILEM IIOCTIMHOK KOHIEHCAIIEI0 BOJIOTHA
(mpomucioBH Ta BUCOKHM 3a0pyIHEHHSIM.
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 TIyxKe Beperogi Ta npubepexHi 30HM 3 BUCOKOI | ByniBii Ta 30H 3 Maiike OCTIIHOIO
BHUCOKHI COJIOHICTIO. KOH,I[eHcaLli€IO BOJIOTH Ta BUCOKHUM
(MOpCBKi) 3a0pyIHEHHSIM.
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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JNOIATOK HA
(TOBiIKOBUIA)

NEPEJIIK HAIIIOHAJIBHUX CTAHJIAPTIB YKPATHH (ICTY),
IJEHTUYHUX MC, IOCUJIAHHS HA SIKI € B EN 1999-1-4:2005

Ilo3HaueHHs Ta Ha3Ba Cryninb ITo3HaYeHHs TAa HA3BA HALIOHAJLHOTO
€BPONEICHKOr0 BiAnmoBigHOCTI cranaapry Ykpainu (ACTY)
CTAHAAPTY
EN 1990 Eurocode - Basis IDT JCTY-H b EN 1990:2008  «EBpokon. OcHoBU
of Structural Design npoektyBanHs KoHcTpykiii (EN 1990:2002, IDT)»
EN 1991-1-1 Eurocode 1: IDT JCTY-H b EN 1991-1-1:2010 «EBpoxox 1. Mii Ha
Actions on structures - koHcTpykiii. Yactuna 1-1. 3aranehi gii. [Turoma
Part 1-1: Densities, self- Bara, BJIJaCHa Bara, eKCIUTyaTaIliiiHi HaBaHTa)KCHHS
weight, imposed loads for aust criopya (EN 1991-1-1:2002, IDT)»
buildings.
EN 1991-1-2 Eurocode 1: IDT JCTVY-H b EN 1991-1-2:2010 «€Bpokox 1. [lii Ha
Actions on structures Part koHCcTpyknii. Yactuna 1-2. 3aranpni mii. [ii Ha
1-2: Fire actions. KOHCTpyKIii mig gac moxkexi (EN 1991-1-2:2002,
IDT)»
EN 1991-1-3 Eurocode 1: IDT JCTY-H b EN 1991-1-3:2010 «EBpoxox 1. Mii Ha
Actions on structures - koHcTpykiii. Yactuna 1-3:3arampni gil. CHIrosi
Part 1-3: General actions: naBantaxenus. (EN 1991-1-3:2003, IDT)»
Snow loads.
EN 1991-1-4 Eurocode 1: IDT JCTY-H b EN 1991-1-4:2010 «EBpoxox 1. Mii Ha
Actions on structures - koHCTpykIii. Yactuna 1-4: 3arampHi aii. Bitposi
Part 1-4: General actions: HAaBaHTa)KCHHSL. .
Wind actions. EN 1991-1-4:2005, IDT)»
EN 1991-1-5 Eurocode 1: IDT JCTY-H b EN 1991-1-5:2012 «€Bpoxon 1. [Iii Ha
Actions on structures - KoHCTpykIii. Yactuna 1-5: . 3aranbri nii. Ternaosi
Part 1-5: General actions: aii. (EN 1991-1-5:2003, IDT)»
Thermal actions.
EN 1991-1-6 Eurocode 1: IDT JACTY-H b EN 1991-1-6:2012 npoekt «EBpoKOa
Actions on structures - 1. JIii na koHcTpykmii. Yactuna 1-6. 3aranbHi aii.
Part 1-6: General actions - Jii mig gac 3Benenns (EN 1991-1-6:2005, IDT)»
Actions during execution
EN 1991-1-7 Eurocode 1: IDT JACTY-H EN 1991-1-7:2010 «E€Bpokon 1. Jlii Ha
Actions on structures - KOHCTPYKIIIi. Yactuna 1 - 7. SarampHi Al
Part 1-7:  Accidental Oco0nuBi IAHAMIYHI BIUINBH
actions. (EN 1991-1-7:2006, IDT)»
EN 1991-2 Eurocode 1: IDT JACTY-H b EN 1991-2:2010 «€Bpoxkox 1. Jlii Ha
Actions on structures - KOHCTpyKIii. YacTuHa 2. Pyxomi HaBaHTa)KeHHS Ha
Part 2 - moctu (EN 1991-2:2003, IDT)»
Traffic loads on bridges
EN 1991-3 Eurocode 1: IDT JCTY-H b EN 1991-3:2012 «EBpokon 1. [lii Ha
Actions on structures - koHcTpyKuii. Yactuna 3. Jlii BUKJIMKaHI KpaHaMu
Part 3 - Actions induced ta obomagnanasam (EN 1991-3:2006, IDT)»
by cranes and machinery
EN 1991-4  Eurocode 1: IDT JCTVY-H b EN 1991-4:2012 «€EBpoxox 1. Mii nHa

Actions on structures -
Part 4: Silos and tanks.

koHCTpyKuii. YactuHa 4. ByHkepu 1 pesepByapH.
(EN 1991-4:2006, IDT)»
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EN 1995-1-1 Eurocode 5: IDT EN 1995-1-1 «EBpoKof 5: [TpoexryBaHHs
Design of timber nepeB’sHUX KOHCTpykuid. Yactuna 1-1. 3arampHi
structures - Part 1-1: npaBuia Ta rpaBuiia JUTSt CIOPY
General rules and rules for (EN 1995-1-1:2004, IDT)»
buildings
EN 1999-1-1 Eurocode 9: IDT JACTY-H b EN 1999-1-1:2010 «EBpokon 9.
Design  of  Aluminium [IpoexryBanHus TIOMIHIEBUX KOHCTPYKIIiH.
Structures - Part 1-1: Yacruna 1-1. 3aranpai npaBuia Uisi KOHCTPYKIIN
General structural rules (EN 1999-1-1:2007, IDT)»
EN 1999-1-2 Eurocode 9 - IDT JACTY-H b EN 1999-1-2:2010 «EBpokon 9.
Design  of  Aluminium [IpoexryBanHus ATIOMIHIEBUX KOHCTPYKIIiH.
Structures - Part 1-2: Yactuna 1-2.  Po3paxyHOK  KOHCTPYKLIH  Ha
Structural fire design Boruectiiikicts (EN 1999-1-2, IDT)»
EN 1999-1-3 Eurocode 9: IDT JCTY-H b EN 1999-1-3:2012 «EBpokon 9.
Design  of  Aluminium [IpoexryBanHs ATFOMIHIEBUX KOHCTPYKIIiH.
Structures - Part 1-3: Yactmaa  1-3.  KoHcerpykmii  9yminwBi  J10
Structures susceptible to sutpuBajiocti (EN 1999-1-3:2007, IDT)»
fatigue.
EN 1999-1-5 Eurocode 9: IDT JOCTY-H B EN1999-1-5:2012 «Espokon 9.
Design  of  Aluminium [TpoexTyBaHHS ATFOMIHIEBUX KOHCTPYKIIIH.
Structures - Part 1-5: Shell Yactuna 1-5. Kouctpykitii o6oioHok (EN 1999-1-
structures 5:2007, IDT)»
EN 10002-1 Metallic IDT JCTY EN 10002-1:2006 «Marepiaqi MeTaseBi.
materials - Tensile testing BunpoOysanus Ha po3tsr. Yactuna 1. Meton
- Part 1: Method of test at BUNIPOOYBaHHS 3a  KIMHATHOI  TeMIIEpaTypu
ambient temperature (EN 10002-1:2001, IDT)»
EN 10088 Stainless steels IDT JICTY EN 10088-1:2008 «Crami HEPIKaBKI.
- Part 1: List of stainless Yacruna 1. [Mepemik HEPKaBKUX cranei
steels (EN 10088-1:2005, IDT)»
JACTY EN 10088-2:2010 «Crami HEep)KaBKi.
Yactuna 2. Jlucr 1 cTpiuka 3 KOPO3IMHOTPUBKHX
CTajie 3arajabHOI MPU3HAYCHOCTI. TeXHIYHI YMOBH
nocrauanus (EN 10088-2:2005, IDT)»
JACTY EN 10088-3:2010 «Crami HEep)KaBKi.
Yactuna 3. HamiBroroBa mpoOIyKIlis, 3aroTiBKH,
NPYTKH, APIT, Tpodili Ta MojaipoBaHa MPOIYKIIIS 3
KOPO3IHHOTPUBKHUX cranen 3arajibHO1
npu3HadueHoCTi. TexHiuHi yMOBHU TMOCTa4aHHSA
(EN 10088-3:2005, IDT)»
EN ISO 1479 Hexagon IDT JICTY ISO 1479:2008 «[BMHTH caMOHapi3yBajbHi
head tapping screws 3 IIECTUTPAHHOO TOJI0BKOI0. Texuiuni ymoBu (ISO
1479:1983, IDT)»
EN 1SO 1481 Slotted pan IDT JCTY ISO 1481:2007 «[BMHTH caMOHapi3yBajbHi
head tapping screws 3 HWIIHIPUIHOO OKPYIJIOI0 TOJIOBKOIO Ta MPSIMUM
untiiom. Texuiuni ymosu (ISO 1481:1983, IDT)»
EN ISO 15480 Hexagon IDT JCTY ISO 15480:2007 «IBUHTH
washer  head  drilling CaMOCBEpUTYBaJIbHI caMOHapi3yBaJIbHI 3
screws with tapping screw HICCTUTPAHHOIO TOJIOBKOKO 3 OypToM. TexHiuHI
thread ymoBH (ISO 15480:1999, IDT)»
EN ISO 15481 Cross IDT JCTY ISO 15481:2007 «IBUHTH
recessed pan head drilling caMOCBepUTyBaIbH1 caMOHapi3yBalbHI 3

screws with tapping screw

I_II/IJIiHI[pI/I‘-IHOIO CKPYI'JICHOIO T'OJIOBKOIO Ta
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thread

XpecTonoMioHuM  nuninoM.  TexHI4HI  yMOBH

(1SO 15481:1999, IDT)»

ISO 7049:1994 Cross IDT
recessed pan head tapping
SCrews

JACTY ISO 7049:2007 «I'BuHTH caMOHapi3yBalbHi
3 IWIHIPUYHOK  CKPYIVICHOIO TOJIOBKOIO 1
XpecTonoMiOHuM  nunnoM.  TexHI4HI  yYMOBH

(ISO 7049:1983, IDT)»

94




np. ACTY-H b EN 1999-1-4:201X

“€BPOIIEMICbKUI CTAHJJAPT EN 1999-1-4:2007/AC
NORME EUROPEENNE . o
EUROPAISCHE NORM neronaz 2009 pik

ICS 91.010.30; 93.020

VYkpaiHcbka Bepcis

€Bpokon 9. [IpoekTyBanHs aJIOMiHIEBUX KOHCTPYKIii
YacTuna 1-4. Xos0qHopopMoBaHi JIMCTH

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

Le xopuryBaHHs BCTyIae y Jito, mounHatoun 3 4 mucronana 2009 poky ans BKIOUEHHs y Tpy odirlifHi
MoBHi Bepcii EN.

Ce corrigendum prendra effet le 4 novembre 2009 pour incorporation dans les trois versions linguistiques
officielles de la EN.

Die Berichtigung tritt am 4.November 2009 zur Einarbeitung in die drei offiziellen Sprachfassungen der
EN in Kraft.

€BPOHEIZC]3KH§I KOMITET 110 CTAHJIAPTU3ALTIT
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Hentp Ynpasainusa: Asenio Mapwi 17, B-1000 bproccens

© 2009 CEN  Bci mpaBa Ha BUKOpPHCTaHHA y OyAb-sKiii (opMi Ta SKHMOCH IHIINM YHHOM 3ape3epBOBaHiI y
BChOMY CBITI Jyst HarionanbHux Unenis CEN.
Ref. No.: EN 1999-1-4:2007/AC:2009 D/E/F
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EUROPEAN STANDARD EN 1999-1-4:2007/AC
NORME EUROPEENNE

EUROPAISCHE NORM November 2009

ICS 91.010.30; 93.020
English Version

Eurocode 9 - Design of aluminium structures - Part 1-4: Cold-formed
structural sheeting

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

This corrigendum becomes effective on 4 November 2009 for incorporation in the three official
language versions of the EN.

Ce corrigendum prendra effet le 4 novembre 2009 pour incorporation dans les trois versions linguistiques
officielles de la EN.

Die Berichtigung tritt am 4.November 2009 zur Einarbeitung in die drei offiziellen Sprachfassungen der
EN in Kraft.
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© 2009 CEN  All rights of exploitation in any form and by any means reserved worldwide for CEN national

Members. .
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1) 3minu 10 1.2.3

Saminumu "EN 485-2:1994"
Ha
"EN 485-2:2008".

Saminumu "EN 508-2:2000"
Ha
"EN 508-2".

Saminumu "EN 1396:1996"
Ha
"EN 1396:2007".

Buoanumu eci nocunanns na "EN 10088".

2) 3minm 10 3.2.1

"Tabmuus  3.1", eunocka "1)", szaminumu
"EN 485-2:1994-11"

Ha

"EN 485-2:2008".

"Tabmuus 3.1", eunocka "2)", zaminumu "
EN 1396:1997-2"

Ha

"EN 1396:2007".

"Tabmumg 3.1", 9-muit  psaoox (most
"EN AW-5251"), 2-2uti cmoenuuk, saminumu
"AlMg2" Ha

"AlMg2Mn0,3".

3) 3minm 10 5.5.4.3

"Tabmuus 5.5", 3aminumu mabiuyro
HACMYNHOIO:

np. ACTY-H b EN 1999-1-4:201X

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

"AlMg2Mno0,3".

3) Modification to 5.5.4.3

"Table 5.5", replace the whole table with the
following one:
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Tabauus 5-5_FquKiCTL Ap Ta KOeQIUi€HT CIIBBIJHOIICHHS HANPYXCHb W JUIS CTiHKH
€JIEMEHTAaMU >KOPCTKOCTI

Table 5.5 glenderness Ao and stress relation factor y for a web with stiffeners
" 4 B Koedimient

1Cq ep 03TaH_[yBaHHﬂ a(?TI/IHa rHy‘-IKiCTI) 7\‘ o CHiBBiHHOHIeHHﬂ
IOJIMI CTIHKH HaBaHTaXEHb
PosramyBanus Web part Slenderness Xp Stress relation factor y

YACTUHU CTIHKHU

Bes enemenTiB xopcTkocti, Pucynok 5.7 (a)

No stiffeners, Figure 5.7 (a)

MiX CTHCHYTOIO
[IOJIMLIEIO TA
LEHTPAJIBHOIO BICCIO

Between compression
flange and centroidal
axis

f,
Ek

X—lwz

OnuH eJIeMeHT KOPCTKOCTI, pucyHoK 5.7 (b)

One stiffener, Figure 5.7 (b)

IIpunerna no
CTHCHYTOI TTOJTUTI

Adjacent to
compression
flange

f,

Ao =1, 052
Ek

ITpunerna no
IIEHTPAIBHOI 0Ci

Adjacent to centroidal
axis

Ek e

c

—-h —h
fioront [ G

JIBa enemMeHTa )OpCTKOCTI, pUCyHOK 5.7 (C)

Two stiffeners, Figure 5.7 (c)

ITpunerna go
CTHCHYTOI TIOJIHII

Adjacent to
compression
flange

o
Ek

Ao =1, 052

Mix mBoma
eJIeMEHTaMH
YKOPCTKOCTI

Between stiffeners

7\, =1,052>2 \/fo (ec_ha_hsa)
Ek e

c

[Ipunerna no
LEHTPaIbHOI OCi

Adjacent to centroidal
axis

o 1%2 fo (&R -h)
Ek, e

C
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4) 3minum 10 A.1

Ilynkm  "(1)", ‘"lpumirka 2", 3aminumu
"monanpury iH(GOpMaNLioo 100 BUIPOOYBaHb
MO>KHA OTPUMATH 3 HAI[IOHATBHOTO JOJIATKY"
Ha

"monmanpmry iH(GOpMaIioo MOA0 BUIPOOYBaHb
Ta OLIHKK pe3yJbTaTiB BUIPOOYBaHb MOXKHA
OTpUMATH 3 HaLlIOHAJIILHOTO A0JATKYy".

np. ICTY-H b EN 1999-1-4:201X
4) Modification to A.1

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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“€BPOINEMCHKUI CTAHJIAPT EN 1999-1-4:2007/A1
NORME EUROPEENNE

EUROPAISCHE NORM Cepriens 2011 pix

ICS 91.010.30; 91.080.10
VYkpainceka Bepcis

€Bpokoa 9. [IpoekTyBaHHs aJIOMiHIEBUX KOHCTPYKIii
YacTuna 1-4. Xoso0aH0popMoBaHi JIMCTH

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

s nompaBka BHOCUTH 3MiHu 10 EBporeficbkoro crangapty EN 1999-1-4:2007; BoHa Oysia 3aTBepKeHa
CEN 8 Kpitasa 2011

Ynenn CEN mnoBuuHiI BukoHyBatu MmixuHapomi cranmaptd CEN/CENELEC, wuio perysorTh yMOBH
BKJIFOUCHHSI [IMX TONPABOK JO BIAMOBIAHMX HAIIOHAJILHUX CTaHAApTiB Oe3 Oyap skux 3MmiH. OHOBIIEHI
nepeniky Ta 6i0iorpadiuHi MOCHIaHHS MO0 TAKUX HAIIIOHALHUX CTAH/IAPTIB MOXKYThH 3aCTOCOBYBATHUCS
3a pumororo Jio enTpy ynpasiiaas CEN-CENELEC uu no Oyap-sikoro uneny CEN

i nonpaBk# iCHYIOTh Y TphOX ODIIIHUX BepCisiX (aHMITIHCHKOI0, (PPAHITY3bKOI0 Ta HIMEI[LKOK MOBAMH).
Bepcis nepeknaneHa Oyb-sKOK I1HIIIOK MOBOI, MAa€ TaKUW CaMH caTyc, 10 W OQIliiHI BUIAHHS 3a
YMOBH, 10 mepekian BukoHaHo wieHoM CEN mix foro BiAmoBimaibHICTh, Ta iH(OpMaIs Hpo Horo
ICHYBaHHS JJOBEJICHA JIO BiloMa IICHTPY YIIPaBIIiHHA.

Unenam CEN e nepxaBHi komitetu craHiaptiB ABcrpii, benbrii, Bomrapii, I'epmanii, I'pewii, [Jamnii,
Ecronii, Icmannii, Icnawii, Ipmanaii, ITami, Kinpy, Jlatsii, Jluteu, Jlrokcembypry, Mansti, Hinepnaumis,
Hopserii, Ilomemi, Ilopryranii, Pymymnii, CnoBawumnu, Crosenii, CnomydeHoro KopormiBcTsa,
Yropmwan, Oiansumaii, @panttii, Xopsarii, Yecskoi Pecniyoumiku, [lsemi Ta IlBeimnapii.

€BPOIENCHKUI KOMITET T10 CTAHJJAPTU3 AL
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Hentp Ynpasainus: Asenio MapHi 17, B-1000 bprocceas

© 2009 CEN  Bci nmpaBa Ha BUKOPUCTaHHS Y OyIb-sKii GopMi Ta SKUMOCH 1HIIUM YHHOM 3ape3epBOBaHI Y BChOMY

cBiTl g HanioHanbHuX Yienis CEN.
Ref. No.: EN 1999-1-4:2007/A1:2011: E
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EUROPEAN STANDARD EN 1999-1-4-2007/A1
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structural sheeting
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This amendment Al modifies the European Standard EN 1999-1-4:2007; it was approved by CEN on 8
April 2011.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the
conditions for inclusion of this

amendment into the relevant national standard without any alteration. Up-to-date lists and bibliographical
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Members. .

Ref. No.: EN 1999-1-4:2007/A1:2011: E

101



np. ACTY-H b EN 1999-1-4:201X

Berynue ciioBo

Lleit moxyment (EN 1999-1-4:2007/A1:2011)
Oylo miaroroBaHo TeXHIYHUM KOMITETOM
Committee CEN/TC 250 «KoHcTpyKTHBHI
€BPOKOJTNY, ceKkperapiaT SKOTO
nigmopsiakoByeThest BSI. Jlanum nompaBkam 10
eBporneiicbkoro cranmapty EN 1999-1-4:2007
Mae OyTH HaJaHO CTaTyc HaliHAIBHOTO
CTaHIIAPTY, abo [UITXOM myOTiKanii
IZIGHTHYHOTO TEKCTY, a00 MiATBEPHKEHHSIM [0
Cepnast 2012 poky, TakoX CylnepedauBi
HalllOHAJIbHI ~ CTaHJIApTH  MAaloTh OyTH
BinkimkaHi 70 Ceprast 2012.

Takox ciin 3BepHYTH yBary Ha Te, L0 IEBHI
YaCTUHU  JIAHHOTO  JIOKYMEHTY  MOXYTb
nignsratd Aii mareatHoro mpaBa. CEN [i/um
CENELEC] wne Hece BIAMOBiZaTbHOCTI 3a
i1eHTudiKaIio Oyap-SIKHUX, UM YCIX MaTEeHTHUX
pasB.

3rigHo mo BHyTpimHix Bumor CEN/CENELEC,
naHui  €BpONEHWCHKMN  CTaHZApT  MAarOTh
BUKOHYBaTH OpraHizaiili HacTYIHUX KpaiH,
BIMOBiMaIbHI 3a (GOPMYBaHHs HaIllOHATBHUX
crangaptiB:  ABctpii, benprii,  Bourapii,
I'epmanii, I'pemii, anii, Ectonii, Icmannii,
Icnanii, Ipmannii, ITamii, Kinpy, Jlatsii, JIuTew,

JIrokcemOypry, ManbTh, Hinepnanmis,
Hopgerii, [Ilomemri, Ilopryramii, Pymysii,
CrnoBayunHy, Crnosewii, CnonyyeHoro

KopoumiectBa, Yropuwau, @innsaaii, Opaxiiii,
Xopgarii, Yecbkoi Pecnybmiku, IlIBemi Ta
[Beitmnapii

1 3mina go 3.1

Tabauysa 3.1, cmosbuux 2, psoox 9. 3aminumu
«AIMg2» «AIMg2Mn0,3».

Tabmuus 3.1, micns psaky 9, nonaTd HOBHMA
PAIOK, JIO SKOIO BHECTH XapaKTePUCTHKH
ciaBy «6025-7072 alclad 6)» sk mokasaHo
HIKYE:

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 | AIMg2,5SIMnCu-

H34

5 210 165 2-3

aldad® | AlZn1 alclad ®

H36

] 220 185 24

Table 3.1, add footnote 6 as shown below:

Tabnuys 3.1, 0o0amu 3HOCKY 6, K NOKA3AHO HUNCYe:

6) EN AW-6025-7072 alclad (EN AW-AIMg2,5SiMnCuAlZnl alclad) € komMmo3uTHUM MaTepiaaom
3 cepaeunukoM 3 EN AW-6025, obmutuit 3 o6ox 6okie EN AW-7072. [lns minBuiieHHs
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JOBTOBIYHOCTI 00mMBKa 3 000X OOKIB Mae OyTW HE TOHIIOK HiX 4% BiJ 3araibHOi TOBIIUHHU
Mmatepiany. Skmo ToBmuHa ii mepeBunrye 5%, 1me Mae OyTH BpPaxOBaHO y KOHCTPYKTHBHUX
po3paxyHkax, TOOTO, Yy pO3paxyHKax MpHIMae ydacThb JIMIIE TOBIIMHA CEPACYHUKA CKIAJECHOTO
nucTa. 3 oIy Ha Il BUMOTH, Y TEXHIYHUX Crienr(}IKalisx 10 BUTOTOBJICHHS MalOTh OyTH BKa3aHi
4% MIHIMAJIBHOI TOBIIMHHA OOIIMBKY 1 MiHIMallbHA TOBIIMHA cepAcyHUKa. Ha mijcTaBi nux JaHuUX
KOHCTPYKTOP MO3K€ 3a0€3IeYUTH BIAMOBIAHI CKIIAIOBI PKTOM TEXHIYHOTO orisiny 3.1.

6) EN AW-6025-7072 alclad (EN AW-AIMg2,5SiMnCu-AlZn1 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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Kon YKH/: 91.080.10

KurouoBi cjoBa: Oe3neka, JTOBrOBIYHICTh, TPAHMYHI CTAHU, MaTepialid, MIIHICTh, aTIOMIHIEBI
KOHCTPYKIIii, X0JIOAHO(OPMOBaH1 JIUCTH, CTIHKICTh, CTUCK, JKOJIOOJICHHSI.

I'enepanpanii qupextop TOB «YkpiHCTaNIBKOH
iM. B.M. [llumMaHOBCHKOTO», 1.T.H., IPO.
O. lllumaHOBCHKUIA

3acTyHHUK TEHEpaJbHOrO JUpeKTopa, I.T.H.,

npod. (HayKOBUi KEPIBHUK), B. I'opnees
3aBinyBau Bigaiuty HIIBTP, k.T.H. A. I'pom
3asinyBau rpynu CHT/] I'. Jlenna
3aBimyBau rpymu HT/I A. JIumap
3aBigyBau rpymnu [K O. Kopnyn
[IpoBinHuit iHXeHep 1. JleBueHKO
[Tepexnanau K.ITaBnoBa
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