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HALIOHATIbHUU BCTYN

Llen cTtaHaapT € ToToxXHUM nepeknagom EN 1090-3:2008 "Execution of steel structures and alu-
minium structures — Part 3: Technical requirements for aluminium structures" (BukoHaHHA cTaneBux i
antoMiHIiEBUX KOHCTPYKUIN. YacTnHa 3: TexHiuHi BUMOrM 00 antioMiHiEBUX KOHCTPYKLLN)

EN 1090-3:2008 nigrotoesnieHo TexHidHMM koMmiTeToMm CEN/TC 135 "BuKOHaHHSA cTaneBux i arnoMi-
HIEBMX KOHCTPYKLIN", cekpeTapiaT skoro nepebysae npm SN (Standards Norway — Hopeeabka opraHisauis
3i cTaHaapTuaadii, uneH ISO) i saaTBepaxeHo CEN 25 kBiTHa 2008 poky.

o HauioHarnbLHOro ctaHgapTy AOJMYYEHO aHITIOMOBHUIN TEKCT.

Ha Teputopii YkpaiHu gk HauioHanbHW cTaHZapT AiTb fiBa KOMOHKA TEKCTY Ta BepXHi psiaku
Hanucis B pucyHkax i Tabnuuax QCTY b EN 1090-3:2014 (EN 1090-3:2008, IDT), BuknaZeHi yKpaiHCLKOR
MOBOIO.

Crangapt EN 1090-3:2008 € yactuHoto komnnekcy ctaHaapTis EN 1090 Execution of steel structures
and aluminium structures (BuMkoOHaHHA cTaneBux i antoMiHIEBUX KOHCTPYKLiN) pa3oM i3:

EN 1090-1:2009+A1:2011, — Part 1: Requirements for conformity assessment of structural compo-
nents (MactuHa 1: Bumorn o ouiHkK BiANOBIAHOCTI KOMMNOHEHTIB KOHCTPYKLIRN);

EN 1090-2:2008+A1:2011, — Part 2: Technical requirements for steel structures (MactuHa 2: TexHiuHi
BMMOTIM O CTaneBuUX KOHCTPYKLR).

3rigHo 3 ABbH A.1.1-1-93 "Cuctema ctaHaapTusauii Ta HopMyBaHHSA B ByAiBHULTBI. OCHOBHI Nono-
YKEHHs1" Len cTtaHaapT BigHocUTbCA Ao komnnekcy B.2.6 "KoHcTpykuii 6yanHkis i cnopya”.

CrtaHgapT MIiCTUTL BUMOTW, SIKi BIANOBIAATL YUHHOMY 3aKOHOA4aBCTBY YKpaiHu.

TexHiMHUI KOMITET cTaHgapTuaauii, BignosidanbHMi 3a uen ctanHgapT, — TK 301 "Metanobyais-
HUUTBO".

o ctaHpapTy BHeCceHO Taki pefakLiliHi 3MiHN:

— cnoBea "Uen eBponencbLknin ctaHgapT" 3aMiHEHO Ha "ueil ctaHgapT",

— CTPYKTYpHi enemeHTn cTaHgapty — "O6knaguHka", "lMepegmosa”, "HauioHanbHuiA BcTyn" Ta
"BbibniorpadivHi gaHi" — ohopMAeHo 3rigHO 3 BUMOraMm HalioHasnbHOI cTaHd4apTU3aUil YKpaiHu;

— 3 "Mepeamoun ao EN 1090-3:2008" y uen "HauioHansHuin BCTyn" B34TO Te, WO 6e3nocepeHLO
CTOCYETLCA LbOro CTaHaapTy.

lNepenik MiXkHapoOHUX Ta perioHanbHUX cTaHZapTiB, nocunaHHa Ha ski € B EN 1090-3:2008, Ta
BiZANOBIAHMX HaLUiOHaNbHUX CTaHAapTIB YKpaiHu (3a iX HasaBHOCTI) HaBedeHo B goaatky HA.

Konii mbxHapoOHUX Ta perioHanbHUX cTaHOapTiB, Ha Ak € nocunaHHA B EN 1090-3:2008, i aki He
NPUIAHATI B YKpaiHi SIK HauioHanbHi cTaHaapTW, MoXHa oTpuMmatu B 'onoBHOMY (hoHAI HOPMATUBHUX
pokymenTis AN "YkpHOHL".

Vi
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BCTYN

Llen ctaHOapT BCTAHOBIIIOE BUMOTU O BUKOHAH-
HS1 artoMiHIEBMX KOHCTPYKLUIN, Wob 3abeanevnTu
aZleKkBaTHi piBHi MexaHi4YHOro onopy Ta CTIMKOCTI,
NpMaaTHOCTI 40 BUKOPUCTAHHA Ta JOBrOBIMHOCTI.

Llen ctaHOapT BCTAHOBIIIOE BUMOTU O BUKOHAH-
HA anioMiHIEBUX KOHCTPYKLUIN, 30Kpema TuX, sIKi
cripoekToBaHo 3rigHo 3 EN 1999-1-1, EN 1999-1-2,
EN 1999-1-3, EN 1999-1-4 i EN 1999-1-5.

Llen ctaHaapT BUXOAMTL 3 TOTO, LLO cnopyaa Bu-
KOHYETbCA 3a HEODXIOHNX HABUYOK, aleKBATHOrO
obnagHaHHA Ta pecypcis, abu cnopyay 34iNcHIo-
Banu 3rigHo 3 TeXHIYHMMW YyMOBAaMW Ha BUKO-
HaHHA Ta BUMOraMu LIbOro cTaHaapTy.

1 CO®EPA 3ACTOCYBAHHA

Llen ctaHOapT BCTAHOBIIIOE BUMOTU O BUKOHAH-
HS anoMIHIEBUX HECYYMX KOMIMOHEHTIB Ta KOHCT-
PYKUiA, BUTOTOBMNEHUX 3:

a) NpokaTaHWX NUCTa, CTPIYKN Ta NNacTUHW;

b) ekcTpyaooBaHux (npecosaHux) Npodinis,;

C) XONOAHOTArHYTUX COPTOBOr0 MeTany, npyTtka
Ta Tpyowu;

d) NOKOBOK;

€) BUIUBOK.

Mpumitka 1. 3rigHo 3 EN 1090-1 BMKOHaHHA KOM-
MOHEHTIB KOHCTPYKUIA Ha3MBaETLCHA BUPOBHULTBOM.

Introduction

This European Standard specifies requirements
for the execution of aluminium structures, in order
to ensure adequate levels of mechanical resis-
tance and stability, serviceability and durability.

This European Standard specifies requirements
for the execution of aluminium structures in par-
ticular those that are designed according to
EN 1999-1-1, EN 1999-1-2, EN 1999-1-3,
EN 1999-1-4 and EN 1999-1-5.

This European Standard presupposes that the
work is carried out with the necessary skill and ad-
equate equipment and resources to perform the
work in accordance with the execution specifica-
tion and the requirements of this European Stan-
dard.

1 Scope

This European Standard specifies requirements
for the execution of aluminium structural compo-
nents and structures made from:

a) rolled sheet, strip and plate;

b) extrusions;

c) cold drawn rod, bar and tube;

d) forgings;
e) castings.
NOTE 1 The execution of structural components is

referred to as manufacturing, in accordance with EN
1090-1.
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Lien ctaHgapT BCTAHOBMIOE BUMOMN He3arexHo
BiZ TUNY Ta GopMU arnoMiHiEBOT KOHCTPYKLIT, Lel
CTaHJapT 3acTOCOBYOTb [0 KOHCTPYKUiN, LUO
3a3Hal0Tb NepeBaXKHO CTAaTUMHUX HaBaHTaXKeHb,
a TaKOX KOHCTPYKUiRA, Wwo nigaarTbess BTOMI. Li
BUMOTM BU3HaYalOTh 3a KracaMy BUKOHAHHS, SAKi
NoB’sA3aHi 3 KNacamMu Hacnigkis.

Mpumitka 2. Knacu Hacnigkis susHayveHo B8 EN 1990.
Mpumitka 3. Y EN 1999-1-1 HagaHo pekomeHgauii
3 BUBOPY KnaciB BUKOHaHHA B 3anexHoCTi Big Knacy
Hacniakis.

Lle cTaHOapT NOWMPKOETLCS HA KOMMOHEHTU, SAKi
BUIOTOBJIEHO 3i CKIMagoBuX BUPOOIB TOBLUMHOW
He MeHWe Hix 0,6 MM, a a45ns 3BapoBaHUX KOM-
NMOHEHTIB — HE MeHLLEe HiX 1,5 MM.

Llen cTtaHOapT MOWWPKETLCA Ha KOHCTPYKLU,
CMNpPOEKTOBaHi 3rigHO 3 BiANOBIAHUMW YaCcTUHAMM
EN 1999. Akwo uen ctaHgapT 3aCTOCOBYIOTL 0
KOHCTPYKUIN, CMPOEKTOBaHUX 3a iHLIMMWU MpaBu-
namn, abo MOro BUKOPUCTOBYHOTbL AN iHLWUX
CrnnasiB Ta CTaHiB maTepiany, He OXOMNNeHux Yy
EN 1999, cnig npuiHATK pilleHHs Woao Hagin-
HOCTi efleMeHTIB 3a UUMW MpaBuiiaMn NMpoekTy-
BaHHA.

Llen ctaHpapT BCTaHOBMIOE BMMOIM A0 Migro-
TOBKW MOBEPXHi Nepe BUKOHAHHSIM 3axXUCHOT
0bpobkn Ta B AOBIAKOBOMY AofaTtky F MicTuTb
IHCTPYKUIT Woao Takoi o6pobku.

Llen ctaHgapT BCTaHOBNIOE BapiaHTU BU3HAYEH-
H BMMOr OJi1 BpaxyBaHHS OCOGNMBUX BUMOT
ob’ekTa.

Lle ctaHOapT 3acTOCOBYIOTb TakKOX i OO TUM-
YacoBUX aroMiHIEBUX KOHCTPYKLINA.

2 HOPMATUBHI NOCUNAHHA

HacTynHi AOKYMEHTW 3a MOCUMaHHsAMWU € Heob-
XiQHAMW ONs 3aCTOCYBaHHS LbOro craHaapry.
Ona gatoBaHMX nNocunaHb 3acCTOCOBYIOTHL JuLle
3a3HaveHe BuAaHHA. Ona AokymeHTiB 6e3 nos-
Ha4vyeHOoI 4aTW BUKOPUCTOBYIOTL OCTAHHE BUAAHHSA
HOpMAaTMBHOIo JAOKYMeHTa (BKnovaroun byab-aki
3MiHN).

EN 473 HepyiiHiBHui koHTponb. Keanidikauia 1
ceptudpikaLis nepcoHany B rasnysi HepynHiBHOTO
KOHTponto. OCHOBHI NPUHLMNK

EN 485-1 AntomiHin Ta cnnasu anomiHiesi. Jnct,
cTpivka Ta nnuta. YactuHa 1. TexHiyHi ymoBU Ha
KOHTpPOJIb Ta NocTavaHHsA

2

This European Standard specifies requirements
independent of the type and shape of the alu-
minium structure, and this European Standard is
applicable to structures under predominantly
static loads as well as structures subject to fa-
tigue. It specifies requirements related to the exe-
cution classes that are linked with consequence
classes.

NOTE 2 Consequence classes are defined in EN 1990.
NOTE 3 Recommendations for selection of execution
class in relation to consequence class are given in EN
1999-1-1.

This European Standard covers components
made of constituent products with thickness not
less than 0,6 mm for welded components not less
than 1,5 mm.

This European Standard applies to structures de-
sighed according to the relevant parts of EN 1999.
If this European Standard is used for structures
designed according to other design rules or used
for other alloys and tempers not covered by
EN 1999, a judgement of the reliability elements
in these design rules should be made.

This European Standard specifies requirements
for surface preparation prior to application of a
protective treatment, and gives guidelines for ap-
plication for such treatment in an informative an-
nex.

This European Standard gives options for speci-
fying requirements to match project specific re-
quirements.

This European Standard is also applicable to tem-
porary aluminium structures.

2 Normative references

The following referenced documents are indis-
pensable 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 amend-
ments) applies.

EN 473 Non destructive testing -Qualification and
certification of NDT personnel — General princi-
ples

EN 485-1 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 1: Technical condi-
tions for inspection and delivery


arymarenko
Прямоугольник


EN 485-3 AntomiHin Ta cnnaesu anoMiHiesi. JI1CT,
CTpidka Ta nnuta. YactvHa 3. Jonycku Ha reo-
MeTpito, poamipn Ta chopMy Ana BUpobiB rapsive-
KaTaHUX

EN 485-4 AntoMmiHin Ta cnnaew antoMiHiesi. Jnuer,
CTpivyka Ta nnuta. YactuHa 4. [Jonycku Ha reo-
MeTpito Ta po3Mipu Anst BUpobiB XoNoaHOKaTaHUX

EN 515 AntoMiHin Ta cnnasu antoMiHiesi. Bupobu
nedopmiBHi. [No3HavyeHHs cTaHy

EN 571-1 HepynHiBHui koHTponb. lNeHeTpauin-
HU KOHTpOIb. YacTuHa 1. 3araneHi NpuHLMNN

EN 573-1 AnmomiHii Ta cnnaeu antioMiHiesi. Ximiu-
HUA cknag Ta copMu BUpoBIB AedOPMIBHUX.
YacTtumHa 1. Cuctema UMgpoBUX NO3HAYEHL

EN 573-2 AntomiHin Ta cnnaeu anoMiHieBi. XiMmiu-
HUA cknag Ta copMu BUpoBIB AedOPMIBHUX.
YacTtuHa 2. Cuctema no3HauyeHb Ha OCHOBI XiMiu-
HUX CUMBOJIIB

EN 573-3 AnomiHiit Ta cnnaeu antioMiHiesi. Ximiu-
HUA cknag Ta copMu BUpoBIB AedOPMIBHUX.
YacTtumHa 3. XimiuHuIM cknag Ta dopma Bupobis

EN 586-1 AntoMiHii Ta cnnaew anomiHiesi. lo-
KoBKW. YacTmHa 1. TexHiuHi yMOBM Ha KOHTPOSb
Ta rnocrayaHHsi

EN 586-3 AntomiHin Ta cnnaew anomiHiesi. lo-
KoBkW. YactunHa 3. lonycku Ha po3mipu 1a popmy

EN 754-1 AnomiHin Ta cnnaeu anomiHiesi. MNMpyT-
Kn/6pyckn Ta Tpybu XONoaHOTArHYTI. YacTuHa 1.
TexHi4YHi yMOBMW Ha KOHTPOSIb Ta NocTavaHHs

EN 754-3 AntomiHin Ta cnnaeu anomiHiesi. MNMpyT-
kn/6pyckn Ta Tpybu XonoaHOTArHyTi. YacTuHa 3.
Bpycku kpyrosi, 4onycku Ha po3Mipu 1a hopmy

EN 754-4 AntomiHin Ta cnnaeu anomiHiesi. MNMpyT-
kn/6pyckn Ta Tpybu XoNnoaHOTArHyTi. YacTuHa 4.
Bpycku kBagpaTHi, ZONyckn Ha po3Mmipy Ta hopmy

EN 754-5 AntomiHin Ta cnnaeu anomiHiesi. MNMpyT-
Kn/6pyckn Ta Tpybu XONoaHOTArHYTI. YacTuHa 5.
Bpyckn npsAMOKyTHi, OONYCKM Ha po3mipn Ta
thopmy

EN 754-6 AntomiHin Ta cnnaeu anomiHiesi. MNMpyT-
Kn/6pyckn Ta Tpybun XONoaHOTArHYTI. YacTuHa 6.
Bpycku LwecTturpaHHi, Jonyckn Ha posmipu Ta
thopmy

EN 754-7 AntomiHin Ta cnnasu anomiHiesi. MNMpyT-
Kn/6pyckn Ta Tpybun XONoAHOTArHYTI. YacTuHa 7.
Tpybu 6e3LL0BHI, AONYCKM Ha po3Mipu Ta hopmy

EN 485-3 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 3: Tolerances on
shape and dimensions and form for hot-rolled
products

EN 485-4 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 4: Tolerances on
shape and dimensions for cold-rolled products

EN 515 Aluminium and aluminium alloys —
Wrought products — Temper designations

EN 571-1 Non destructive testing — Penetrant
testing — Part 1: General principles

EN 573-1 Aluminium and aluminium alloys —
Chemical composition and forms of wrought prod-
ucts — Part 1: Numerical designation system

EN 573-2 Aluminium and aluminium alloys —
Chemical composition and form of wrought prod-
ucts — Part 2: Chemical symbol based designation
system

EN 573-3 Aluminium and aluminium alloys —
Chemical composition and form of wrought prod-
ucts — Part 3: Chemical composition and form of
products

EN 586-1 Aluminium and aluminium alloys —
Forgings — Part 1: Technical conditions for in-
spection and delivery

EN 586-3 Aluminium and aluminium alloys —
Forgings — Part 3: Tolerances on dimensions and
form

EN 754-1 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 1: Technical condi-
tions for inspection and delivery

EN 754-3 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 3: Round bars, tol-
erances on dimensions and form

EN 754-4 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 4: Square bars, tol-
erances on dimensions and form

EN 754-5 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 5: Rectangular
bars, tolerances on dimensions and form

EN 754-6 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 6: Hexagonal bars,
tolerances on dimensions and form

EN 754-7 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 7: Seamless tubes,
tolerances on dimensions and form
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EN 754-8 AntomiHin Ta cnnaeu anomiHiesi. MNMpyT-
Kn/6pyckn Ta Tpybu XoNoaHOTArHyTI. YacTuHa 8.
KaHanbeHi Tpybu, gonyckn Ha po3mipu Ta hopmMy

EN 755-1 AnomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi NpyTku/6pyckn, Tpybu Ta npocpini. Yac-
TMHa 1. TexHiMHi YMOBU Ha KOHTPOJSib Ta Nnocta-
YaHHS

EN 755-3 AntomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi NpyTku/6pyckn, Tpybu Ta npocpini. Yac-
TvHa 3. Kpyrosi 6pyckn, oonycku Ha po3mipu Ta
topmy

EN 755-4 AnomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi NpyTku/6pyckn, Tpybu Ta npocpini. Yac-
TMHa 4. bpycku KBaapaTHi, JOMYCKM Ha Po3Mipu
Ta dopmy

EN 755-5 AntomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi npyTku/Gpyckn, Tpybn Ta npodini. Yac-
TUHa 5. Bpycku NPSIMOKYTHI, JOMYCKX Ha po3Mipu
Ta dopmy

EN 755-6 AntomiHin Ta cnnasu antoMiHiesi. MNpe-
coBaHi npyTku/Gpyckn, Tpybn Ta npodini. Yac-
TUHA 6. bpyckn LIecTUrpaHHi, JONyckn Ha pos-
Mipn Ta dhopmy

EN 755-7 AnomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi NpyTku/6pyckn, Tpybu Ta npocpini. Yac-
TMHa 7. Tpybm 6e3LoBHI, AONYCKN Ha po3Mipu Ta
topmy

EN 755-8 AntomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi NpyTku/6pyckn, Tpybu Ta npocpini. Yac-
TuHa 8. Tpybu kaHanbHi, JOMNYCKN Ha po3Mipy Ta
topmy

EN 755-9 AnomiHin Ta cnnasu antoMiHiesi. INpe-
coBaHi npyTkW/ Bpycku, Tpybum Ta npocpini. Yac-
TvHa 9. lNpodpini, gonycku Ha po3mipu Ta hopmy
EN 970 HepyWHIBHWIA KOHTpOSb 3BapHUX 3'ed-
HaHb, BUKOHAHUWX MyiaBrneHHAM. BisyanbHUIA KOHT-
ponb

EN 1011-1 3BaptoBaHHdA. PekomeHnaauii wono
3BaploBaHHA MeTaneBux MaTepianis. YactuHa 1.
3aranbHi Npasuna Ang AyroBoro 3saptoBaHHs

EN 1011-4 3gaptoBaHHA. PekomeHnaauii oo
3BaploBaHHs MeTarnesux MaTepianis. YacTuHa 4.
yroee 3BaploBaHHA arnOMiHil0O Ta arnoMiHieBUX
cnnasiB

EN 1090-2 BukoHaHHs cTaneBux i antoMiHieBux

KOHCTPYKUiA. YacTtuHa 2. TexHiMHi BUMOrM OO
CTaneBuX KOHCTPYKLIN

EN 754-8 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 8: Porthole tubes,
tolerances on dimensions and form

EN 755-1 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 1: Techni-
cal conditions for inspection and delivery

EN 755-3 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 3: Round
bars, tolerances on dimensions and form

EN 755-4 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 4: Square
bars, tolerances on dimensions and form

EN 755-5 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 5: Rectan-
gular bars, tolerances on dimensions and form

EN 755-6 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 6: Hexag-
onal bars, tolerances on dimensions and form

EN 755-7 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 7: Seam-
less tubes, tolerances on dimensions and form

EN 755-8 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 8: Port-
hole tubes, tolerances on dimensions and form

EN 755-9 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 9: Profiles,
tolerances on dimensions and form

EN 970 Non-destructive examination of fusion
welds — Visual examination

EN 1011-1 Welding — Recommendations for
welding of metallic materials — Part 1: General
guidance for arc welding

EN 1011-4 Welding — Recommendations for
welding of metallic materials — Part 4: Arc welding
of aluminium and aluminium alloys

EN 1090-2 Execution of steel structures and alu-
minium structures — Part 2: Technical require-
ments for steel structures
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EN 1301-1 AntoMiHin Ta cnnaeuv anomiHiesi. Opit
XONOOHOTATHYTUIA. YacTuHa 1. TexHiuHi yMOBUW Ha
KOHTPOJIb Ta NOCTauaHH4A

EN 1301-3 AntoMiHin Ta cnnaeuv anomiHiesi. Opit
XONOOHOTArHYTUA. YacTuHa 3. Jonyckn Ha pos-
Mipn
EN 1320 KoHTponb pyrHiBHUIA 3BapHUX 3'€QHaHb
Ha MeTaneBux MaTepianax. BunpobyBaHHs Ha
3nam

EN 1321 KoHTponb py/HiBHUI 3BapHUX 3'€QHaHb
Ha MeTarneBux MaTtepianax. Makpo- Ta MiKpoCcKo-
NiYHI JOCNIOXKEHHS 3BapHUX LUBIB

EN 1337-3 KoHCTpyKUinHi onopHi YacTnHu. Yac-
TuHa 3. Onopu enacToMipHi

EN 1337-4 KoHCTpyKUiNHi onopHi YacTuHK. Yac-
TuHa 4. Onopu KOTKOBI

EN 1337-5 KoHCTpyKUinHi onopHi YacTnHu. Yac-
TuHa 5. ONopHi YacTUHU B 0BONMI

EN 1337-6 KoHCTpyKUinHi onopHi YacTnHn. Yac-
TUHAa 6. X1THi onopwu

EN 1337-8 KoHCTpyKUinHi onopHi YacTnHu. Yac-
TuHa 8. Onopu HanpsaMHI i 0bMexxyBanbHi

EN 1337-11 KOHCTpYKUiHI onopHi YacTuHu. Yac-
TuHa 11. TpaHcnopTyBaHHS, 36epiraHHA Ta MOH-
Tax

EN 1418 [llepcoHan 3BaptoBanbHOro BUPOOG-
HUUTBA. YXBalibHe TeCTyBaHHA onepaTopis Ans
3BaploBaHHA NSaBfieHHAM i HanaguunkiB KOHTaKT-
HOro 3BaploBaHHS MeTarneBux MarTtepianis Ha
NOBHICTD MeXaHi30BaHMX i aBTOMaTU30BaHUX
yCTaHOBKax

EN 1435 HepyWHiBHUA KOHTPOMb 3BapHMX 3'ed-
HaHb. PagiorpadiyHnin KOHTpONb 3BapHUX 3'ed-
HaHb

EN 1559-1 JInTra. TexHiuHi yMOBM Ha noctavaH-
HS. YacTuHa 1: 3aranbHi NonoXeHHs

EN 1559-4 JInTra. TexHiuHi yMOBM Ha noctavaH-
HsA. YacTuHa 4: [JoaaTkoBi BUMOrM A0 BUNUBKIB 3
antoMiHieBux cnnaeis

EN 1706 AntoMmiHin Ta cnnaesu antoMminiesi. Bu-
NNBKKU. XiMIMHWIA cKNaa Ta MeXaHiuHi BTaCTUBOCTI

EN 1714:1997 HepyliHIBHUA KOHTPOSb 3BapHUX
3'eQHaHb. YNbTPasBYKOBMIA KOHTPOMb 3BapHUX
3’edHaHb

EN 1999-1-1:2007 €Bpokog 9. lNpoekTyBaHHSA
antoMiHIEBUX KOHCTPYKLUiN. YacTuHa 1-1. 3arans-
Hi NnpaBuna ans KOHCTPYKLIN

EN 1301-1 Aluminium and aluminium alloys —
Drawn wire — Part 1: Technical conditions for in-
spection and delivery

EN 1301-3 Aluminium and aluminium alloys —
Drawn wire — Part 3: Tolerances on dimensions

EN 1320 Destructive tests on welds in metallic
materials — Fracture test

EN 1321 Destructive tests on welds in metallic
materials — Macroscopic and microscopic exami-
nation of welds

EN 1337-3 Structural bearings — Part 3:
Elastomeric bearings

EN 1337-4 Structural bearings — Part 4: Roller
bearings

EN 1337-5 Structural bearings — Part 5: Pot bear-
ings

EN 1337-6 Structural bearings — Part 6: Rocker
bearings

EN 1337-8 Structural bearings — Part 8. Guide
bearings and restraint bearings

EN 1337-11 Structural bearings — Part 11: Trans-
port, storage and installation

EN 1418 Welding personnel — Approval testing of
welding operators for fusion welding and resis-
tance weld setters for fully mechanized and auto-
matic welding of metallic materials

EN 1435 Non-destructive examination of welds —
Radiographic examination of welded joints

EN 1559-1 Founding — Technical conditions of
delivery — Part 1: General

EN 1559-4 Founding — Technical conditions of
delivery — Part 4: Additional requirements for alu-
minium alloy castings

EN 1706 Aluminium and aluminium alloys — Cast-
ings — Chemical composition and mechanical
properties

EN 1714:1997 Non destructive examination of
welds — Ultrasonic examination of welded joints

EN 1999-1-1:2007 Eurocode 9: Design of alu-
minium structures. Part 1-1: General structural
rules
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EN 1999-1-2 €spokoa 9. NpoekTyBaHHS anioMi-
HIEBMX KOHCTPYKUin. YactuHa 1-2. Po3spaxyHoK
KOHCTPYKUiA Ha BOTHECTINKICTb

EN 1999-1-3:2007 €Bpokoa 9. lNpoekTyBaHHSA
aroMiHiEBUX KOHCTpYKUin. YacTuHa 1-3. KoHcT-
PYKLUIT, YyTNMBi O BTOMMU

EN 1999-1-4 €spokoa 9. NpoekTyBaHHS anioMi-
HIEBMX KOHCTPYKUin. YacTuHa 1-4. XonogHodop-
MOBaHi JINCTOBI KOHCTPYKLUIT

EN 1999-1-5 €spokoa 9. lNpoekTyBaHHS anioMi-
HiEBMX KOHCTPYKUiA. YacTuHa 1-5. KoHCTpykKuji
0BONOHOK

EN 10204 Bupobu meTanesi. TUnNn AOKYMEHTIB
KOHTPOJO

EN 12020-1 AnoMmiHin Ta chnnasu antoMiHiesi.
MNpodini npeumsiiHi ekcTpygoBaHi 3i cnnasiB
EN AW-6060 ta EN AW-6063. YactuHa 1. Tex-
HiYHi YMOBW Ha KOHTPOJIb Ta NocTavyaHH4A

EN 12020-2 AntomiHin Ta cnnasv antoMiHiesi.
MNpodini npeumsiiHi ekcTpygoBaHi 3i cnnasiB
EN AW-6060 ta EN AW-6063. YactnHa 2. [lo-
MycKu Ha po3Mipu Ta hopmy

EN 12206-1 ®apbu Ta naku. Mokputta Anga ano-
MiHil0 Ta aroMiHIEBUX CniaBiB, sIKi 3aCTOCOBY-
I0TLCA B apXiTEKTYpHUX uinsax. YactnHa 1. lok-
PUTTH, BUTOTOBIEHI 3 NOPOLLKIB

EN 14399-2 BonToBi KOMMIIEKTU BUCOKOMILHI 3
nonepeHiM HaTAroM. YactuHa 2. BunpobyBaHHs
Ha nNpuaaTHiCTbL OO NonepeaHboro HaTHAry

EN 14399-3 BontoBi KOMMNEKTU BUCOKOMILHI 3
nonepedHiMm Hatdarom. YactmHa 3. Cuctema HR.
bonTtun i3 WwecTurpaHHo roNoBKo Ta rakamu B
KOMMJIEKTi

EN 14399-4 BbontoBi KOMMNNEKTN BUCOKOMILHI 3
nonepedHiMm HaTarom. YactmHa 4. Cuctema HV.
bonTtun i3 WwecTurpaHHo roNoBKo Ta rakamu B
KOMMJIEKTi

EN 14399-5 BontoBi KOMMNEKTU BUCOKOMILHI 3
nonepedHiMm HaTarom. YactuHa 5. LLanbu nnocki

EN 14399-6 BontoBi KOMMNEKTU BUCOKOMILHI 3
nonepedHiMm Hatsarom. YactuHa 6. Lanbw nnocki
3 backor

EN 14399-7 bonToBi KOMMNNEKTN BUCOKOMILHI 3
nonepedHiMm Hatssrom YactmHa 7. Cuctema HR.
bontn 3 noTarHOKW TOMOBKOK W ranMkamm B
KOMMJIEKTi

EN 1999-1-2 Eurocode 9: Design of aluminium
structures. Part 1-2: Structural fire design

EN 1999-1-3:2007 Eurocode 9: Design of alu-
minium structures. Part 1-3: Structures suscepti-
ble to fatigue

EN 1999-1-4 Eurocode 9: Design of aluminium
structures. Part 1-4: Cold-formed structural sheet-
ing

EN 1999-1-5 Eurocode 9: Design of aluminium
structures. Part 1-5: Shell structures

EN 10204 Metallic products — Types of inspection
documents

EN 12020-1 Aluminium and aluminium alloys —
Extruded precision profiles in alloys EN AW-6060
and EN AW-6063 — Part 1: Technical conditions
for inspection and delivery

EN 12020-2 Aluminium and aluminium alloys —
Extruded precision profiles in alloys EN AW-6060
and EN AW-6063 — Part 2: Tolerances on dimen-
sions and form

EN 12206-1 Paints and varnishes. Coating of alu-
minium and aluminium alloys for architectural pur-
poses — Part 1: Coatings prepared from coating
powder

EN 14399-2 High-strength structural bolting as-
semblies for preloading — Part 2: Suitability test
for preloading

EN 14399-3 High-strength structural bolting as-
semblies for preloading — Part 3: System HR —
Hexagon bolt and nut assemblies

EN 14399-4 High-strength structural bolting as-
semblies for preloading — Part 4: System HV —
Hexagon bolt and nut assemblies

EN 14399-5 High-strength structural bolting as-
semblies for preloading — Part 5: Plain washers

EN 14399-6 High-strength structural bolting as-
semblies for preloading — Part 6: Plain chamfered
washers

EN 14399-7 High-strength structural bolting for
preloading — Part 7: System HR — Countersunk
head bolt and nut assemblies
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EN 14399-8 BontoBi KOMMNEKTU BUCOKOMILHI 3
nonepedHiMm HaTtarom. YactmHa 8. Cuctema HV.
bontn wWineHo npunerni i3 WeCTUrpaHHOK ro-
NOBKOI Ta rankamun B KOMIMJSIEKTI

EN 15088 AnioMiHin Ta cnnaBu antoMiHieBi.
Bupobu koHCTpyKUinHI Ans ByaisensHUX cnopya.
TexHi4YHi yMOBMW Ha KOHTPOSIb Ta NocTavaHHs

EN 20898-2 MexaHi4Hi BNacTUBOCTI KPiMUibHUX
BUpob6iB. YacTunHa 2. [ankn 3 yCTaHOBNEHUM KOH-
TPOSIbHUM HaBaHTaXXeHHAM. Benuvke pisbbneHHs
(1SO 898-2:1992)

EN 28839 MexaHiuHi BnacTMBOCTI KpiMuUibHUX
BUpoOGiB. BONTU, IBUHTY, LINWIBKW Ta raikun, BUro-
ToBJEHi 3 konboposux MeTanis (ISO 8839:1986)

EN I1SO 898-1 MexaHiuHi BMacTMBOCTI Kpinunb-
HUX BWUPODBIB, BWUIOTOBIIEHMX 3 BYINeUeBOi i
neroaHoi ctani. YactuHa 1. bontn, rBuHTN 1"
wnunekm (1ISO 898-1:1999)

EN ISO 1479 'BUHTU HapisyBan.Hi 3 LWecTurpaH-
Hoto ronoskoto (1ISO 1479:1983)

EN ISO 1481 I'BMHTK HapisdyBarbHi 3 MMOCKOK
ronoBKow i NpsAMUM wnivom (1ISO 1481:1983)

EN I1SO 2009 I'BMHTM 3 MOTAMHOK MNJIOCKOH
roNoBKOK 3i Wniuom (3suvanHoro esuay). Copt
Bupoby A (ISO 2009:1994)

EN 1SO 3506-1 MexaHi4Hi BNacTUBOCTI Kpinunb-
HUX BMPOBIB i3 KOPOIIMHOCTINKOI HepXxaBito4oi
ctani. YactuHa 1. bonTtu, rBUHTU Ta LUNWITLKU
(ISO 3506-1:1997)

EN 1SO 3506-2 MexaHi4Hi BNacTUBOCTI Kpinunb-
HUX BMPOBIB i3 KOPOIIMHOCTINKOI HepXxaBito4oi
ctani. YactuHa 2. lNanku (ISO 3506-2:1997)

EN ISO 3834-2 Bumorn go SKOCTi 3BaptoBaHHs
nraBreHHAM MeTaneBux maTepianis. YactuHa 2.
BcebiuHi Bumorn go sakocTi (ISO 3834-2:2005)

EN ISO 3834-3 Bumorn go SKOCTi 3BaptoBaHHs
nraBreHHAM MeTaneBux maTepianis. YactuHa 3.
Tunosi Bumorn o skocTti (ISO 3834-3: 2005)

EN ISO 3834-4 Bumorn go SKOCTi 3BaptoBaHHs
nraBreHHAM MeTaneBux maTepianis. YactuHa 4.
EnemeHTapHi Bumoru go skocTi (1ISO 3834-4:2005)

EN ISO 4014 BonTu 3 LUECTUrpaHHO rOJSIOBKOLO.
Coptun Bnpoby A i B (1ISO 4014:1999)

EN ISO 4016 bBonTu 3 lUeCTUrpaHHO roJSIOBKOLO.
CopTt Brpoby C (ISO 4016:1999)

EN ISO 4017 'BMHTU 3 LUECTUIPAHHOKD FONOBKOLO.
Knacu TouHocTi A i B (ISO 4017:1999)

EN 14399-8 High-strength structural bolting for
preloading — Part 8: System HV — Hexagon fit bolt
and nut assemblies

EN 15088 Aluminium and aluminium alloys —
Structural products for construction works — Tech-
nical conditions for inspection and delivery

EN 20898-2 Mechanical properties of fasteners —
Part 2: Nuts with specified proof load values —
Coarse thread (1ISO 898-2:1992)

EN 28839 Mechanical properties of fasteners —
Bolts, screws, studs and nuts made of non-fer-
rous metals (1ISO 8839:1986)

EN ISO 898-1 Mechanical properties of fasteners
made of carbon steel and alloy steel — Part 1:
Bolts, screws and studs (ISO 898-1:1999)

EN ISO 1479 Hexagon head tapping screws (ISO
1479:1983)

EN ISO 1481 Slotted pan head tapping screws
(1ISO 1481:1983)

EN I1SO 2009 Slotted countersunk flat head
screws (common head style) — Product grade A
(ISO 2009:1994)

EN ISO 3506-1 Mechanical properties of corro-
sion-resistant stainless-steel fasteners — Part 1:
Bolts, screws and studs (ISO 3506-1:1997)

EN ISO 3506-2 Mechanical properties of corro-
sion-resistant stainless-steel fasteners — Part 2:
Nuts (ISO 3506-2:1997)

EN I1SO 3834-2 Quality requirements for fusion
welding of metallic materials — Part 2: Compre-
hensive quality requirements (ISO 3834-2:2005)
EN ISO 3834-3 Quality requirements for fusion
welding of metallic materials — Part 3: Standard
quality requirements (1ISO 3834-3: 2005)

EN ISO 3834-4 Quality requirements for fusion
welding of metallic materials — Part 4: Elementary
quality requirements (ISO 3834-4:2005)

EN ISO 4014 Hexagon head bolts — Product
grades A and B (ISO 4014:1999)

EN ISO 4016 Hexagon head bolts Product grade
C (1SO 4016:1999)

EN ISO 4017 Hexagon head screws — Product
grades A and B (ISO 4017:1999)
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EN ISO 4018 BMHTU 3 LUECTUIPAHHOIO FONOBKOLO.
CopTt Brpoby C (ISO 4018:1999)

EN ISO 4032 lNavku wecturpaHHi, Tun 1. Knacu
TouHocTi A i B (ISO 4032:1999)

EN I1SO 4034 lNanku wecturpaHHi. Knac ToMHOCTI
C (ISO 4034:1999)

EN I1SO 4063 3BaptoBaHHA Ta CROpIgHEHI
npouecun. [lepenik npoueciB Ta NOCUNAHHA
(ISO 4063:1998)

EN ISO 4288 TexHiuHi yMOBU Ha reoMeTpilo BU-
poby (GPS). TekcTypa nosepxHi. MeTog npodinto.
lNpaBuna i METOOMKN OLIHKM TEKCTYpU MOBEPXHi
(1ISO 4288:1996)

EN ISO 4762 'BUHTW 3 LUMIHOPUYHOO FONIOBKOK
Ta LWeCTUrpaHHow 3armuMbuHo nig KN
(ISO 4762:2004)

EN ISO 6520-1 3BaptoBaHHsA Ta cnopigHeHi npo-
uecu. Knacudikauis pedpekTisB y MeTanesBux
MaTepianax 3a reoMeTpyyHUMU MapamMeTpamu.
YactuHa 1. 3BaploBaHHs nraBfeHHAM
(1SO 6520-1:2007)

EN ISO 6789 IHcTpyMeHT cknaganbHui ansi
TBUHTIB | ranok. Py4Hi iHCTpYMeHTU ONnA 3akpy-
4YyBaHHSA. Bumorn Ta MeToamn BunpobyBaHb AN
NiaTBEPOXKEHHS BiAMOBIOHOCTI NPOEKTY, BiANoBsia-
HOCTI SIKOCTI i AN MOBTOPHOI npoueaypu kanio-
pyBaHHs (ISO 6789:2003)

EN ISO 7046-2 'BMHTM 3 MNackol MOTanHO
ronoBKOK (3BMYaMHOro BUAY) i XpecTonodibHUm
wnigom. CopT A. YactuHa 2. Ctanb knacy miu-
HocTi 8,8, HepkaBioMa Ta KOMbOPOBI MeTanu
(ISO 7046-2:1990)

EN ISO 7049 'BUHTKU HapidyBanbHi 3 UunNiHapUY-
HOK CKpYINEeHOK T[OfoBKOKW i XpecTonogibHuM
wnivom (1SO 7049:1983)

EN ISO 7089 LWanbwn nnocki. CTaHaapTHa cepis.
CopTt BMpoby A (ISO 7089:2000)

EN I1SO 7090 Wanbu nnocki 3i ckolleHUMmn
Kpankamn. CtaHgaptHa cepida. CopT Bupoby A
(ISO 7090:2000)

EN ISO 7091 Wanbwn nnocki. CTaHaapTHa cepis.
CopTt BMpoby C (ISO 7091:2000)

EN ISO 7093-1 Wanbum nnocki. 36inbLieHa cepis.
YactmnHa 1. CopT BHpoby A (ISO 7093-1:2000)

EN ISO 7093-2 Wanbn nnocki 36insLueHa cepis.
YactmHa 2. CopT Bupoby C (1ISO 7093-2:2000)

EN ISO 4018 Hexagon head screws — Product
grade C (1ISO 4018:1999)

EN ISO 4032 Hexagon nuts, style 1 — Product
grades A and B (ISO 4032:1999)

EN ISO 4034 Hexagon nuts — Product grade C
(ISO 4034:1999)

EN ISO 4063 Welding and allied processes — No-
menclature of processes and reference numbers
(ISO 4063:1998)

EN ISO 4288 Geometrical product specifications
(GPS) — Surface texture: Profile method — Rules
and procedures for the assessment of surface
texture (ISO 4288:1996)

EN ISO 4762 Hexagon socket head cap screws
(ISO 4762:2004)

EN ISO 6520-1 Welding and allied processes —
Classification of geometric imperfections in
metallic materials — Part 1: Fusion welding
(ISO 6520-1:2007)

EN ISO 6789 Assembly tools for screws and nuts
— Hand torque tools — Requirements and test
methods for design conformance testing, quality
conformance testing and recalibration procedure
(ISO 6789:2003)

EN ISO 7046-2 Cross recessed countersunk flat
head screws (common head style) — Grade A —
Part 2: Steel of property class 8.8, stainless and
non-ferrous metals (ISO 7046-2:1990)

EN ISO 7049 Cross recessed pan head tapping
screws (ISO 7049:1983)

EN ISO 7089 Plain washers — Normal series —
Product grade A (1ISO 7089:2000)

EN ISO 7090 Plain washers, chamfered — Normal
series — Product grade A (ISO 7090:2000)

EN ISO 7091 Plain washers — Normal series —
Product grade C (ISO 7091:2000)

EN ISO 7093-1 Plain washers — Large series —
Part 1: Product grade A (ISO 7093-1:2000)

EN ISO 7093-2 Plain washers — Large series —
Part 2: Product grade C (ISO 7093-2:2000)
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EN ISO 7094 Wanbwn nnocki. Ekctpa 36inblieHa
cepida. Copt Bupoby C (ISO 7094:2000)

EN ISO 9000 Cuctemn ynpagniHHA sikicTio. Oc-
HOBHI NonoeHHs Ta cnosHuk (1ISO 9000:2005)

EN 1SO 9013:2002 PisaHHa TepmivHe. Knacudi-
Kauis TepMivyHMX pisiB, TexHiuHi yMOBW Ha reo-
MeTpito BUPODBIB Ta AONYCTUMI BIAXUNEHHS SKOCTI
(1ISO 9013:2002)

EN 1SO 9018 PynHieHi BUNpoByBaHHsS 3BapHUX
WBIB ¥ MeTanivyHMX MaTepianax. BunpobyBaHHsA
Ha po3Tsar 3’edHaHb XpPecTonoAibHUX W yHanyck
(1SO 9018:2003)

EN ISO 9606-2 AtecTauiHe BUNpobyBaHHs 3Bap-
HWKIB. 3BaploBaHHA MNaBfieHHs M. YacTuHa 2.
AntomiHin Ta antomiHiesi cnnaewm (1ISO 9606-2:2004)

EN ISO 10042:2005 3BaptoBaHHsA. 3’eAHaHHSA 3
arnoMiHilo i anoMiHieBMX cnnaeiB, BUKOHaHI Oy-
roBuM 3BaploBaHHAM. PiBHi sikocTi ans gedekTis
(ISO 10042:2005)

EN ISO 10642 'BUHTK 3 NOTalHOK rONIOBKOK Ta
LWeCTUTPaHHUM  3arnnbneHHamM  nig  Knod
(ISO 10642:2004)

EN ISO 13918 3BaptoBaHHA — Lnunbkn Ta
KepaMmiyHi Kinbusi AN OyroBoro npvBaploBaHHs
wnuneok (1ISO 13918:1998)

EN ISO 13920 3saptoBaHHA. 3aranbHi 4oNycku
ANA 3BapHUX KOHCTPYKUiN. PO3Mipy Mo OOBXWHI
i KyTOBi po3Mmipn. DPopma | NONOXKEHHA
(1SO 13920:1996)

ENISO 14731 KoopaunHaLis 3BaptoBanbHUX pobiT.
3aBgaHHs Ta BignosiganesHicTb (1ISO 14731:2006)

EN ISO 15480 'BuHTM cBEpASTyBasibHI Nig LWeCTu-
rpaHHO WanboBoto (3 BypTOM) rofioBKO i3 Ha-
pisyBanbHoOK rBUHTOBO pi33to (ISO 15480:1999)

EN ISO 15481 'BUHTW cBepanyBasnbHi Nig uuiH-
OPVMHOK CKPYITIEHOK FOSIOBKOK 3 XpecTonoit-
HUM LUJTILLOM i3 Hapi3yBasibHOK IBUHTOBOIO Pi33to
(ISO 15481:1999)

EN ISO 15609-1 TexHi4Hi ymoBM N aTecTauis
TEXHONOTIl 3BaploBaHHA MeTanesux marepianis.
TexHiuHi YMOBMW Ha TEXHOJOrI0 3BaptoBaHHsA. Yac-
TuHa 1. [yroBe 3BaptoBaHHs (1ISO 15609-1:2004)

EN ISO 15612 TexHiuHi ymoBWM i aTecTauis
TEXHONOTIl 3BaploBaHHA MeTanesux marepianis.
ATecTauisi Ha OCHOBI MPUAHATTS CTaHOapTHOI
npoueaypu 3gaptoBaHHs (1ISO 15612:2004)

EN ISO 7094 Plain washers — Extra large series —
Product grade C (ISO 7094:2000)

EN ISO 9000 Quality management systems —
Fundamentals and vocabulary (ISO 9000:2005)

EN ISO 9013:2002 Thermal cutting — Classifica-
tion of thermal cuts — Geometrical product specifi-
cation and quality tolerances (ISO 9013:2002)

EN ISO 9018 Destructive tests on welds in metal-
lic materials — Tensile test on cruciform and
lapped joints (ISO 9018:2003)

EN ISO 9606-2 Qualification test of welders — Fu-
sion welding — Part 2: Aluminium and aluminium
alloys (ISO 9606-2:2004)

EN ISO 10042:2005 Welding — Arc-welded joints
in aluminium and its alloys — Quality levels for im-
perfections (ISO 10042:2005)

EN I1SO 10642 Hexagon socket countersunk
head screws (ISO 10642:2004)

EN ISO 13918 Welding — Studs and ceramic fer-
rules for arc stud welding (ISO 13918:1998)

EN ISO 13920 Welding — General tolerances for
welded constructions — Dimensions for lengths
and angles - Shape and position
(ISO 13920:1996)

EN ISO 14731 Welding coordination — Tasks and
responsibilities (ISO 14731:2006)

EN ISO 15480 Hexagon washer head drilling screws
with tapping screw thread (1ISO 15480:1999)

EN ISO 15481 Cross recessed pan head drilling
screws with tapping screw thread (ISO 15481:1999)

EN ISO 15609-1 Specification and qualification of
welding procedures for metallic materials — Weld-
ing procedure specification — Part 1: Arc welding
(1SO 15609-1:2004)

EN ISO 15612 Specification and qualification of
welding procedures for metallic materials — Quali-

fication by adoption of a standard welding proce-
dure (ISO 15612:2004)
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EN ISO 15613 TexHiuHi ymoBW i aTecTauis
TEeXHONOTII 3BaploBaHHA MeTaneBux matepianis.
ATecTauisi Ha OCHOBi 4oBUPOBHMYOrO BUMPODBY-
BaHHSA (ISO 15613:2004)

EN ISO 15614-2 TexHiyHi ymoBW i aTecTauis
TEeXHONOTII 3BaploBaHHA MeTaneBux matepianis.
BunpobyBaHHs1 TexHornorii 3BaptoBaHHA. Yac-
TMHa 2. 3BaploBaHHs Oyrose aroMiHilo Ta noro
cnnagiB (1ISO 15614-2:2005)

EN ISO 17659 3BaptoBaHHs. TepmMiHn Barato-
MOBHI AN 3BapHMX 3'€HaHb 3 inocTpauismm
(1SO 17659:2002)

EN I1SO 18273 Matepianu 3saptoBanbHi. Enek-
TpoaW ApOTsHI, APOTU Ta NPYTKU ANs 3BaploBaH-
HA anioMiHito i anomidiesux cnnasis. Knacudi-
Kauis (1ISO 18273:2004)

ISO 4463-1 MeToaun BUMIipOBaHHSA B ByAiBHULLTBI.
PosbuBka Ha MicueBOCTi i BMMiptoBaHHs. Yac-
TuHa 1. [NaHyBaHHS | opraHisauis, MeTOANKN BU-
MipIOBaHb, KpuUTepil NpuiMaHHs

ISO 7976-1 [Honyckm B OyaiBHMUTBI. MeToam
BUMIiptoBaHHsA Byadisens i ByaiBensHUX BUpOBIB.
YacTtuHa 1. MeTtogum Ta npunaaum

ISO 7976-2 [onyckm B OGyaiBHMUTBI. MeToam
BUMIiptoBaHHsA Byadisens i ByaiBensHUX BUpOBIB.
YactuHa 2. PosTallyBaHHsI TOMOK BUMIpHOBaHHSA

ISO 8062 Bunueku. Cuctema OOMyckiB Ha pos-
Mipu Ta npunyckis Ha 06 pobKy

ISO 10509 I'BMHTW HapisyBanbHi 3 LecTUrpaH-
HOIO TOIOBKOH 3i CKOLUEHVM BypTOM

ISO 17123-1 OnTtuka Ta onTu4HI Nnpunaaun. Meto-
Ankn BUNpobyBaHHS reo4e3nyHUX Ta 3HiManbH1X
npunagis y nonboBux ymosax. YactuHa 1. Teopis

ISO 17123-3 OnTrka Ta onTudHi npunagn. Me-
TOOMKN BUNPOBYBaHHA reoie3nyHuX Ta 3HiMarb-
HUX npunagis y nosriboBux ymosax. YactuHa 3.
Teoponitn

ISO 17123-4 OnTuka Ta OoNTUYHI Npunagu. Me-
TOOMKN BUNPOBYBaHHA reoie3nyHuX Ta 3HiMarb-
HUX npunagis y nosriboBux ymosax. YactuHa 4.
EnekTpoonTuyHi ganekomipu

ISO 17123-7 OnTvka Ta onTU4Hi npunagn. Me-
TOOMKN BUNPOBYBaHHA reoie3nyHuX Ta 3HiMarb-
HUX npunagis y nosriboBuxX ymoBax. YactuHa 7.
OnNTWYHI BUCKK
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EN ISO 15613 Specification and qualification of
welding procedures for metallic materials — Quali-
fication based on pre-production welding test
(1SO 15613:2004)

EN ISO 15614-2 Specification and qualification of
welding procedures for metallic materials — Weld-
ing procedure test — Part 2: Arc welding of alu-
minium and its alloys (ISO 15614-2:2005)

EN ISO 17659 Welding — Multilingual terms for
welded joints with illustrations (1ISO 17659:2002)

EN ISO 18273 Welding consumables — Wire elec-
trodes, wires and rods for welding of aluminium
and aluminium alloys -  Classification
(ISO 18273:2004)

ISO 4463-1 Measurement methods for building —
Setting-out and measurement — Part 1: Planning
and organization, measuring procedures, accep-
tance criteria

ISO 7976-1 Tolerances for building — Methods of
measurement of buildings and building products —
Part 1: Methods and instruments

ISO 7976-2 Tolerances for building — Methods of
measurement of buildings and building products —
Part 2: Position of measuring points

ISO 8062 Castings — System of dimensional toler-
ances and machining allowances

ISO 10509 Hexagon flange head tapping screws

ISO 17123-1 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 1: Theory

ISO 17123-3 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 3: Theodolites

ISO 17123-4 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 4: Electro-optical distance
meters (EDM instruments)

ISO 17123-7 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 7: Optical plumbing instru-
ments
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3 TEPMIHU TA BUSHAYEHHA

Ons uinen uboro ctaHgapTy 3acTOCOBYKOTL Taki
TEPMIHW Ta BU3HAYEHHS.

3.1 KOMNOHEHT

YacTuHa cnopya, sika Moxe cama byTu cknaje-
HOHO 3 JeKiNTbKOX MEHLUNX KOMMOHEHTIB.
Mpumitka. KOMNOHEHT Moxe cam no cobi ByTH KOHCT-
pyKui€to.

3.2 cknapoBi BUpo6u

Matepianm Ta BUpOBW, BNAcTUBOCTI SKUX €
BUXIOAHUMUW JaHUMUW B pO3paxyHkaxX KOHCTPYKLUIN
abo0 iHWWM YNHOM NOB’A3aHi 3 MexaHiYHMM ono-
POM Ta CTIlKICTIO crnopyA W ix vacTuH, i/abo ix
BOMHECTINKICTIO, BKIIOYAOUM acrnekTu OOBroBiy-
HOCTi Ta NPUAOATHICTI 40 BUKOPUCTAHHS.

3.3 oyaiBenbHi cnopyau

Yce, wo nobygosaHo abo € pesynbTtatoMm Oy-
AisenbHUX pobiT. Lien TepMiH NOWMPHETLCA 5K
Ha ByaiBni, Tak i LMBINbHI iHXeHepHi cnopyau. BiH
CTOCY€eTbCS LiNnoi 6ya0BM, BKITHOYAKYN SIK HECYMI,
TakK i HeHecyJi KOMMOHEHTMU.

3.4 oyaniBHUK
Ocoba abo opraHisauis, O BMKOHYE criopyam (y
EN ISO 9000 — nocTtavarnbHuK)

3.5 MoHTaXxHi 3acagu NpoeKkTy
BuxigHi npuHUMNN MeTOody MOHTaxy, Ha SKuX
DasyeTbCs MPOEKT KOHCTPYKLLi

3.6 NpoOEeKT BUKOHaHHA pPobIT 3 MOHTaxXy
HokyMeHTaLis 3 onncom npoueayp, ski BUKOpUC-
TOBYIOTb OS5 3B€€HHSA KOHCTPYKLUIT

3.7 BUKOHaHHA

Yci 3axoamn, ski 3aincHioTL 4Nns isudHoro 3a-
BepLUeHHA crnopya, ToBTo koMnfekTauid, nigro-
TOBKa Ta CKMaJaHHs, 3BapOBaHHA, MeXaHiuHe
3aKpIMJIEHHs, TPAaHCMNOPTYBAHHA, MOHTaXx, 0O-
pobka noBepxHi, iHCMeKUia Ta AOKYMeHTyBaHHSA
Lo4o 3a3HAYEeHOoro

3.8 Kknac BUKOHaHHSA

CucteMaTtnsoBaHuin Habip BUMOT, BCTAHOBJIEHMX
A0 BMKOHAHHA Cnopya Y LifioMy, OKPeEMOro KoM-
noHeHTa abo geTani KOMMNOHeHTa

3.9 TexHiYHi yMOBU Ha BUKOHaHHA

KomnnekT JOKYMEHTIB, siKi MICTATb TEXHIMHI AaHi
Ta BUMOTW LLLOOO NEBHOT KOHCTPYKLT, BKNHOYAKUN
Ti, AKi BCTAHOBJIEHO, aby QONOBHUTU N YTOUHUTU
npaswura Uboro ctaHaapTy.

3 Terms and definitions

For the purposes of this document, the following
terms and definitions apply.

3.1 component
part of the works, which may itself be an assembly
of several smaller components

NOTE A component might in itself be a structure.

3.2 constituent products

materials and products with properties which en-
ter into structural calculations or otherwise relate
to the mechanical resistance and stability of
works and parts thereof and/or their fire resis-
tance including aspects of durability and service-
ability

3.3 construction works

everything that is constructed or results from con-
struction operations. This term covers both build-
ings and civil engineering works. It refers to the
complete construction comprising both structural
and non-structural components

3.4 constructor
person or organization executing the works (the
supplier in EN 1SO 9000)

3.5 design basis method of erection
outline of a method of erection upon which the de-
sign of the structure is based

3.6 erection method statement
documentation describing the procedures to be
used to erect a structure

3.7 execution

all activities performed for the physical completion
of the works i.e. procurement, preparation, weld-
ing, mechanical fastening, transportation, erec-
tion, surface treatment and the inspection and
documentation thereof

3.8 execution class

classified set of requirements specified for the ex-
ecution of the works as a whole, of an individual
component or of a detail of a component

3.9 execution specification

set of documents covering technical data and re-
quirements for a particular structure including
those specified to supplement and qualify the
rules of this European Standard
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Mpumitka 1. TeXHiYHi YMOBU Ha BUKOHAHHA BKIOYa-
H0Tb BUMOTM OO0 NEBHUX acnekTiB, AKi Lew cTaHaapT
iAeHTUiKye K Taki, Wo NianararnTb YTOYHEHHIO.

Mpumitka 2. TexHiYHi YMOBM Ha BUKOHAHHA MOXHa
po3rnsgaTty sk MNOBHWUIA KOMMMEKT BUMOM A0 BUPOG-
HUUTBA Ta MOHTaXy KOMMOHEHTIB KOHCTPYyKUiA, Ae
BMMOMM A0 BUPOBHULTBA NOAATLCA SAK KOMMMEKT
TEXHIYHUX YMOB Ha KOMMOHEHT 3rigHo 3 EN 1090-1

3.10 nigroToBKa

Yci 3axogn, sKi BUKOHYHOTbCSA 3i CKNagoBUMM
BUpoBGamMM ANsi BUFOTOBIIEHHSI YaCTUH, FOTOBUX
A0 CKNnagaHHsA 1 BKIKOYEHHSA OO0 cKnagy KOMMo-
HEeHTIB. AKLLO AOpeYHo, Le, Hanpuknag, Bkriovae
ineHTucpikauilo, onepyBaHHA Ta 3b6epiraHHs, pi-
3aHHA, POpMYyBaHHSA Ta CBEpPANiHHA OTBOPIB.

MpumiTka. MNigrotoBneHa YacTuHa Moxe cama no cobi
6yTU KOMNOHEHTOM

3.11 BUpOOHUK

BuroTtoBnioBay cknagoBux Bupobis abo Kommo-
HEHTIB.

MpumiTka. Y UbOMYy CTaHAapTi BUXOAATb 3 TOro, Lo
BUPOBHUMK cknagoBux BUpobiB Hece BigMNoBiganbHICTb
3a JeKnapyBaHHA BNacTUMBOCTEN CKNagoBux BUpobIB.
Y pasi noctavaHHA cknagosux BupobiB dipmoto, Lo
Mae 3anacu rotoBol NpoAaykuii, npunyckawTb, Wo ud
dipMa Mae Taki Xk cami 3060B’A3aHHSA LWOAO BRacTu-
BocTel BUpoby, K i BUPOBOHKK.

3.12 BUpobOHULTBO

Yci 3axoan, HeobxiaHi Anst BUpobHUUTBA N Noc-
TauyaHHsA KOMMOHeHTa. [le Hanexutb, Le BKIIO-
yae, Hanpuknag, KoMMfekTauito, MiarotoBky Ta
CKrnadaHHs1, 3BaploBaHHA, MexaHivyHe KpinneHHs,
TpaHCNopTyBaHHA, 06pobKy NOBEPXOHb, iHCMEK-
Lit0 Ta AOKYMEHTYBaHHS 3a3HAa4YeHOro.

Mpumitka. [Ana BUroTOBNEHHA KOMMOHEHTIB 3aCTOCO-
BYIOTb MpaBuiia BUKOHAHHA 3a UMM CTaH4apTOM.

3.13 kaTeropisi BAKOpUCTaHHA

KaTeropisi, dka xapakTepusye KOMMNOHeHT abo
KOHCTPYKLO 3 TOYKM 30py OBCTaBWH iX 3acTo-
CYBaHHs

3.14 KOHCTpPYKLUiA
Owue. EN 1990

3.15 popatkoBuin NDT (HepyWHIBHUMA KOHT-
ponb)

TexHororia NDT, sika € 4OOaTKOBOK J0 Bisyarb-
HOrO KOHTPOJO, Hamnpuknag, MneHeTpauifiHui,
ynbTpa3sBykoBui abo pagiorpadivHMin KOHTPONb
3.16 cnopyam

YacTuHu ByaisenbHUX cnopynd, sKi € anioMiHie-
BUMU KOHCTPYKLisIMU
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NOTE 1 The execution specification includes require-
ments where this European Standard identifies items
to be specified.

NOTE 2 The execution specification can be seen as
the complete set of requirements for manufacture
and installation of structural components with the
manufacturing requirements given in a set of com-
ponent specifications according to EN 1090-1.

3.10 preparation

all activities performed on the constituent prod-
ucts to produce the parts ready for assembly and
inclusion into components. As relevant, this com-
prises e.g. identification, handling and storage,
cutting, shaping and holing

NOTE A prepared part may in itself be a component.

3.11 manufacturer

producer of the constituent products or the pro-
ducer of the components

NOTE This European Standard presupposes that the
manufacturer of the constituent products is responsible
for declaration of the properties of the constituent
products. In case the constituent products are supplied
by a stockist, it is assumed that the stockist has the
same obligation as the manufacturer with regard to the
product properties.

3.12 manufacturing

all activities required to produce and deliver a
component. As relevant, this comprises e.g. pro-
curement, preparation and assembly, welding,
mechanical fastening, transportation, surface
treatment and the inspection and documentation
thereof

NOTE For the manufacturing of components, the
execution rules of this European Standard apply.

3.13 service category

category that characterizes a component or struc-
ture in terms of the circumstances of its use

3.14 structure
see EN 1990

3.15 additional non-destructive testing NDT
NDT techniques which are additional to visual ex-
amination, e.g. penetration, ultrasonic or radio-
graphic testing

3.16 works
parts of the construction works that is the alu-
minium structure
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4 TEXHIMHI YMOBU TA OOKYMEHTALIA

4.1 TexHi4Hi yMOBM Ha BUKOHaHHA

4.1.1 3azanbHi NOJ10)XXeHHsA

HeobxigHa iHpopMaLisi Ta TexHiyHi BUMoOrn Ao

BMKOHaAHHS KOXHOT YaCTUHW cnopy NOBUHHI ByTu

Y3rop)KeHi U rotoBi 4O MOYaTKy BUKOHaHHS Uil

yacTMHM cropyd. [MoTpibHO mMaTu npoueaypu

BHECEHHS 3MiH 0 nonepeaHbo y3ropKeHux Tex-

HIYHUX YMOB. Y TEXHIMHUX YMOBAX HAa BMKOHAHHS

cnig ypaxoByBaTu HACTYMHi NYHKTW:

— JofaTtkoBy iH(bopMaLito 3rigHO 3 Nepesikom y
Jopatky A, Ae ue OOpeYHo;

— HeobXiagHi Knacu BUKOHaHHSA, amB. 4.1.2;

— BapiaHTu, siK nepeniveHo B goaatky A,

— TexHiyHi Bumorm go 6esnekn cnopyd, AuMB.
aoopatok K;

— niaH 3abeaneyeHHsa AKocTi, AuB. 4.2.2;

— [Jo0aTKoBO BU3HAYeHi BUMOIM OO BUKOHAHHA
LWoAo (PyHKUiIOHANBHOCTI;

— §Ki 3 JOBIAKOBUX A0AATKIB 3aCTOCOBHI.

4.1.2 Knacu eUKOHaHHS

B EN 1999-1-1 3a3Ha4yeHO 4YOTUPKU Krnacu BUKO-
HaHHA Big EXC1 go EXC4, XopcTkicTb BMMOr
sKMxX 3pocTae Big EXC1 go EXC4.

Knacn BMKOHaHHA MOXHa 3acTocoByBaTW [0
KOHCTPYKUIi B LiNoMy, YaCTUHWU KOHCTPYKLIT abo
okpemnx Aetanen. Okpema KOHCTPYKLIA MOXe
BKIMIOYATU JeKinbka Knacis BUKOHaHHS.

HacTtaHoBM W00 BUBOPY Kracy BUKOHAHHSA Mic-
™Mt EN 1999-1-1.

FAKLWO Krnac BUKOHAHHA He 3as3HayveHo, 3acToco-
ByOTb EXC2.

Mpumitka. lNepenik BUMOr, O CTOCYHTbCA KNacis
BUKOHaHHS, HaBedeHo B Tabnumui A.3.

4.1.3 Tunu donyckie

B 11.1 Bn3HavyeHO OBa TUNW reOMETPUMHUX OO-
NycKiB:

— OCHOBHI ONYCKY;

— (PYHKUiOHArbHI AOMYCKW.

4.1.4 Knac donyckie dnsa o60/10HKOGUX
KOHCMPYKUili

Ona obonoHkoBUX KOHCTpyKuin y EN 1999-1-5
3a3HavyeHO YOTUPW Knacu gonyckie Big 1 o 4,
JKOPCTKICTE BUMOT AKUX 3pocTae Big 1 4o 4.

Bumorn go knacis gonyckie ana 060NOHKOBMX
KOHCTPYKUiN 3a3HavyeHo B goaatky .

4 Specifications and documentation

4.1 Execution specification

4.1.1 General

The necessary information and technical require-

ments for execution of any part of the works shall

be agreed and completed before commencement

of execution of that part of the works. There shall

be procedures for making alterations to previ-

ously agreed specifications. The execution speci-

fication shall consider the following items:

— additional information as listed in Annex A, as
relevant;

— execution classes required, see 4.1.2;

— options as listed in Annex A;

— technical requirements regarding the safety of
the works, see Annex K;

— quality plan, see 4.2.2;

— additional specified execution requirements
concerning the functionality;

— which of the informative annexes shall apply.

4.1.2 Execution classes

Four execution classes EXC1 to EXC4 are given
in EN 1999-1-1, for which the required strictness
increases from EXC1 to EXC4.

Execution classes may apply to the whole struc-
ture, to a part of the structure or to specific details.
A single structure may include several execution
classes.

Guidance on the choice of execution class is
given in EN 1999-1-1.

If no execution class is specified, EXC2 applies.

NOTE The list of requirements related to execution
classes is given in Table A.3.
4.1.3 Tolerance types

Two types of geometrical tolerances are defined
in11.1:

— essential tolerances;

— functional tolerances.

4.1.4 Tolerance class for shell structures

For shell structures, four tolerance classes 1 to 4
are given in EN 1999-1-5, for which the required
strictness increases from class 1 to class 4.

The requirements for the tolerance classes for
shell structures are given in Annex I.
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4.1.5 Bunpo6yeaHHs1 ma Kpumepii npul-
MaHH#A 0517 38aprogaHHs

O6csar sunpobyBaHb | KpuTepii NpuAMaHHA cnig
3a3Ha4vyaTh B TEXHIMHMX YMOBaX Ha BUKOHAaHHSI.
MpumiTka. Pekomergauii cTocoBHO obcary Bunpoby-
BaHb HaBOAATLCA B AoAaTky L, a pekomeHalii Ang
KpUTEpIiB NPUAMaHHA HaBoaATLCA B 12.4.4.

4.2 lokymeHTaLis 6yaiBHMKa

4.2 1 JokymeHmauis i3 3abesneyeHHs
sAkocmi

Ona EXC3, EXC4 Ta, dkwe 3asHadeHo, AN
EXC2 cnig 3a40KyMeHTYBaTW HACTYMHI NYHKTK:

a) po3nogin 3aBgaHb Ta NOBHOBAXEHb Ha Pi3HMX
eTanax npoekTy;

b) npoueaypu, metoam Ta poboui IHCTPYKUi, sk
cnig sacTocyBaTtwy;

C) nriaH KOHTPOJIO, BU3HAYEHWA Ons cnopya,

d) npouenypy ynpaeniHHSA 3MmiHamu Ta moaudi-
KaLisimu;

e) npoueaypy ynpasniHHA HeBiANOBIAHOCTAMM,
3anutaMu OO0 [OO3BONY Ha BiOXWUMNEHHs Ta
CMiPHUMW NUTAHHAMUW 3 AKOCTI;

f) Byab-siki BCTAHOBMEHI TOYMKM 3aTpuMku abo
BUMOTM O NPUCYTHOCTI CBifKa NiJ Yac iHCMeKLin
abo BMnNpobyBaHb Ta Byab-AKi Nodanblli BUMOTU
3 gocTtyny.

4.2.2 MnaH 3a6e3ne4yeHHsI AKocmi

Cnig sasHauMTh, 4M BMMaraeTbcs nnaH 3abes-
neveHHs AKOCTi 4S5 BUKOHaHHS cnopya.

Mpumitka. Ctangapt EN ISO 9000 Hagae BU3HaYEHHSA
nnaHy 3abeaneyveHHs1 AKOCTI.

BiH noBuHEH MicTUTK:

a) 3arafnbHUA KepiBHUIA JOKYMEHT, SIKUA BUCBIT-

NI0E HaCTYMHe:

—  po3rnag BUMOT TEXHIMHUX YMOB Y MOPIBHAHHI 3
MOXIMBOCTSIMU MPOLLECY;

— OpraHisauiHy CTPYKTYpY 3 KepiBHUM nepco-
HasioM, BionoBigarbHUM 3a KOXXeH acnekT Bu-
KOHaHHS;

— MNPUHUMNX Ta oOpraHisauinHi 3axodn LWoOo0
KOHTPOJKO, BKMNIOMAKYM  posnodin  Bianosi-
AarbHOCTI ANs KOXHOrO i3 3aBAaHb KOHTPOTIO;

b) pokymeHTauis i3 3abesnedeHHs sikOCTi Ansi
BUKOHAHHSA, sIK BU3HayeHo B 4.2.1. [JokyMeHTU
MaloTb OyTU odopmMneHi neped BUKOHAHHAM
neBHOro etany 6yaiBHUUTBA, SKOMO BOHW CTOCY-
I0TbCH;
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4.1.5 Testing and acceptance criteria for
welding

The amount of testing and the acceptance criteria
shall be given in the execution specification.
NOTE Recommendations for the extent of testing are

given in Annex L and recommendations for the
acceptance criteria are given in 12.4.4.

4.2 Constructor’s documentation
4.2.1 Quality documentation

The following points shall be documented for
EXC3 and EXC4, and for EXC2 if specified:

a) the allocation of tasks and authority during the
various phases of the project;

b) the procedures, methods and work instructions
to be applied;

¢) an inspection plan specific to the works;

d) a procedure for handling of changes and modi-
fications;

e) a procedure for handling of nonconformities,
requests for concessions and quality disputes;

f) any hold points or requirement to witness in-
spections or tests, and any consequent access
requirements.

4.2.2 Quality plan

It shall be specified if a quality plan for execution
of the works is required.

NOTE EN ISO 9000 gives the definition of a quality
plan.

It shall include:

a) a general management document which shall

address the following points:

— review of specification requirements against
process capabilities;

— organization chart and managerial staff
responsible for each aspect of the execution;

— principles and organization arrangements for
inspection including allocation of
responsibilities for each inspection task;

b) quality documentation for the execution as de-
fined in 4.2.1. The documentation shall be pre-
pared before execution of the construction step to
which they relate;
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C) 3anucu NPO BUKOHAHHS, SKi € hakTUMHUMU
3anucaMm BUKOHAHOTO KOHTPONIO Ta MepeBipok
abo AeMOHCTPYIOTL aTtecTauilo uM cepTudikaLio
BMpoBaXXeHMX pecypciB. 3annucu npo BUKOHaH-
H, LLO CTOCYIOTLCH TOYKM 3aTPUMKW, AKI BMMU-
BalOTb Ha MPOAOBXKEHHS BUKOHAHHS, MaloTb ByTH
odhopMneHi nepe NooNaHHAM TOMKM 3aTPUMKM.

Honatok B MiCTUTL neperik KOHTPONbHUX NMUTaHb
Ao nnaHy 3abesneyeHHs SIKOCTi, SKUN peKOMEH-
A0BaHO AN BMKOHAHHSA KOHCTPYKUIN criopyau i3
NMOCUMaHHAM Ha 3arasnbHi HactaHosu B ISO 10005.

4.2.3 be3neka MOHMaXHUX po6im

lMpoekTn BMKOHAHHS poBIT, AKi MICTATb AeTarbHi
poBoui IHCTPYKLIT, NOBMHHI BIANOBIAaTU peKoMeH-
Aauism woao 6e3nekn MOHTaXy, siK 3a3HadeHo y
nonatky K.

4.2.4 [lokymeHmauist Npo 6 UKOHaAHHSA

Mig Yac BMKOHAHHA HeobOXiAHO OPOPMUTM OOC-
TaTHIN obcAr AOKYMeHTauji 3 ypaxyBaHHAM Mo-
©yaoBaHOI KOHCTPYKLIT, W06 NnpoaeMOHCTpYBaTH,
Lo crnopyan BUKOHAHO 3riAHO 3 TEXHIMHUMN YMO-
BaMW Ha BUKOHAHHA.

5 CKNAOoOBI BUPOBU

5.1 3aranbHi NONoOXeHHA

Cknagosi BMpoOW, WO BMKOPUCTOBYHOTb ANs
BUKOHAHHSA armoMIiHIEBUX KOHCTPYKUIiNA, MOBWHHI
y3rogkyBaTuca 3 BiAMNoOBiAHUMUW €BPONENCHKUMMU
cTaHgapTamu, nepenik sKux HaBeJeHo y HacTyn-
Hux nyHkTax, EN 15088 abo 6yab-akumu iHLLIMMMK
E€BPOMNENCBEKUMN  TEXHIMHUMMK  crieundpikaLigmm.
HeobxigHo BU3HaunTK cknagosi BUpobu, wo oy-
OyTb 3aCTOCOBYBATH.

5.2 lpeHTUdikauin, iHcnekuinHi AOKYyMeHTU Ta
NpocTeXyBaHiCTb

BnacTtueocTi cknagosux Bupobis matoTh ByTH 3a-
AOKYMeHTOBaHi Tak LWob yMOXIMBUTK X NopiB-
HSIHHA i3 BNACTUBOCTSIMM, LLO BMMAaralThesl. IX
BiAMOBIAHICTL HaNeXxHOMy cTaHdapTy Ha BUPIO
MaloTb NepeBipAT 3rigHo 3 12.2.

3rigHo 3 EN 10204 gns metanesux BUpobiB

HeobXigHO BMMaraTy HacTyMHi iIHCNEeKUinHi JOoKy-

MEHTU BIiANOBIAHO A0 HaNeXHWUX KraciB BUKO-

HaHHS:

— EXC2, EXC3 1a EXC4: iHCneKuinHun ceptu-
dikar 3.1;

— EXC1: npotokon BunpobysaHb 2.2.

c) execution records which are actual records of
inspections and checks carried out, or demon-
strate qualification or certification of implemented
resources. Execution records related to a
hold-point that affect continuation of execution
shall be produced before the hold-point is re-
leased.

Annex B gives a check-list for the content of a
quality plan recommended for the execution of
structural work with reference to the general
guidelines in ISO 10005.

4.2.3 Safety during erection

Method statements giving detailed work instruc-
tions should conform to the recommendations re-
garding the safety during erection as given in
Annex K.

4.2.4 Execution documentation

Sufficient documentation shall be prepared during
execution and with respect to the as-built struc-
ture to demonstrate that the works have been car-
ried out according to the execution specification.

5 Constituent products

5.1 General

Constituent products to be used for the execution
of aluminium structures shall correspond to the
relevant European Standards listed in the follow-
ing clauses, EN 15088 or any other relevant Euro-
pean technical specification. The constituent
products to be used shall be specified.

5.2 Identification, inspection documents and
traceability

The properties of the constituent products shall be
documented in a way that enables them to be
compared with the required properties. Their con-
formity to the relevant product standard shall be
checked in accordance with 12.2.

For metallic products, the following inspection

documents according to EN 10204 shall be re-

quested, according to the relevant execution

classes:

— EXC2, EXC3 and EXC4: inspection certificate
3.1;

— EXC1: testreport 2.2.
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Ona EXC3 1a EXC4 HeobxigHo 3abeanevyBatu
NPOCTEXYBaAHICTb CKNadoBMX BUPODIB Ha BCiX
eTanax BMKOHaHHS — Bifl MOCTaYaHHA OO0 BKIHO-
YeHHs1 o cropyamw.

Mpumitka. Taka NpocTexyBaHiCTb MOXe [I'PYHTyBa-
TUCA Ha AOKYMeHTanbHUX 3anuncax Npo napTii Bupobis,
pO3NOAINEeHUX B mpoueci 3aranbHoro BMpOBHULTBEA,
AKLLO He 3a3HaYeHo 0cobrnuBY NPOCTEXKyBaHICTb.

Ona EXC2, EXC3 i EXC4, akwo cknagosi BUpoodu
3 pisHMx cnnasiB Ta/abo B cTaHax MaTepiany
BUKOPUCTaHI pasoM, KOXHa oguHUUA MaTepiany
NMOBWMHHA MaTW MapKyBaHHSA, sike igeHTudikye
Moro cnnae i CTaH.

Cnocobu MapkyBaHHS cknagoBux Bupobie no-
BMHHI y3ropkyBaTuchb i3 cnocobamm LLOAO KOM-
MOHEHTIB, 3a3HaJYeHnMn y 6.2.

AKLWO MapKyBaHHA BUMAaraeTbCsl, CKNagoBi BU-
pobu, LLLO NOro He MaroTh, MOBUHHI po3rnagartucs
K HEeBIANOBIAHI.

5.3 OcHOBHUI MaTepian

Y Tabnmusax 1 — 3 HaeBoaMTbLCA Nepenik CTaH-

JapTu3oBaHWX cnnaeiB i cTaHiB arigHo 3 EN 1999,

Mpu BMBOpPI MaTepiany cnig 6paTtn Ao yBaru odi-

KyBaHi npoueaypu BUKOHAHHA. Y HaneXHWUX BW-

nagkax HeobXigHO BpaxoByBaTW HACTYMHi 0cob-

NMBOCTI:

— BWKOpPWUCTaHHA Martepianis 3 aHi3oTPONHUMU
BNAcTUBOCTAMM (BKINIOMAKOYM eKCTPYSilHI po-
NWKOBI LUBW KOHTAKTHOIO 3BaploBaHHA B Npo-
dinsx, npecoBaHnmx y ©GaraTokaHanbHUX Ta
KOMBIHOBaHUX MaTpULSIX);

— 3acTocyBaHHA onepauiin XonogHoro gopmy-
BaHH4,

— 3acTocyBaHHSA 3BapHOBaHHA Ha MaTtepiani, sike
noaekyau MoXxe HeraTUBHO BNJIMHYTU Ha Brna-
CTUBOCTI MaTepiany B KOPOTKOMY MoMepeyHo-
My HanpaMKy.

MpumiTka 1. Y pasi 3BaptoBaHHA NpokaTHWUX BUPOOIB i3

maTepiany EN AW-6082 3 BUKOpUCTaHHAM enekTpoa-

Hux ApoTtiB abo npyTkis 3rigHo 3 EN ISO 18273

matepianu Al 5356 abo Al 5556, abo Al 5356A (abo

aHanoriyHi) nig Yac ekcnnyatauii 3asHalTb Hanpy-

XKeHb Po3TAry nepneHankynapHo abo HanpyxeHb 3pidy

napanenbHO MpoKaTHIA NAOLWWHI, BUPOBHUK Cknago-

BMX BMpoBIB Mae nigTeepauTh ceptudikatamm 3.1, Wwo

MoKasHUKW B MOMNepeyHOMYy HanpsAMKy He noripLiy-

IOTbCA OO0 HEMPUIHATHUX PIBHIB Nig i€ TEPMIYHOIo

BNNUBY. AAKLWO Takoro NigTBepAXeHHs He icHye, byais-

HWK MNOBWHEH BUNpobyBaTW Ta OUIHUTU TEXHONOri

3BaploBaHHs 3rigHo 3 goaaTtkom C Ansa BUKOPUCTaHOro

BMpoBY. Y pasi 3acTocyBaHHSA 3BaploBanbHUX MaTe-
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For EXC3 and EXC4, constituent products shall
be traceable at all stages of execution between
delivery and incorporation in the structure.

NOTE This traceability may be based on documentary
records for batches of product allocated to a common
production process, unless unique traceability is
specified.

For EXC2, EXC3 and EXC4, if different alloys
and/or tempers of a constituent product are in cir-
culation together, each item of material shall be
designated with a mark that identifies its alloy and
temper.

Methods of marking constituent products shall be
in accordance with that for components given in
6.2.

If marking is required, unmarked products shall be
treated as nonconforming.

5.3 Parent material

Tables 1 to 3 list standardized alloys and tempers
corresponding to EN 1999. The selection of mate-
rial shall take into account the expected execution
procedures. The following particularities should
be considered if relevant:

— use of material with anisotropic behaviour
(including extrusion seam welds in porthole
and bridge die profiles);

— applying cold forming operation;

— applying welding on material some of which
might influence the material properties
unfavourably in the short transverse direction.

NOTE 1 Where rolled products of the material
EN AW-6082 are welded using wire electrodes or rods
to EN I1SO 18273 — Al 5356 or Al 5556 or Al 5356A (or
similar) are stressed in service in tension perpendicular
or shear parallel to the rolling plane, the manufacturer
of the constituent products should confirm by means
of 3.1 certificates that the performance in the short
transverse direction is not reduced to an unacceptable
degree due to thermal influence. If such confirmation
does not exist, the constructor should carry out and
evaluate a welding procedure test according to Annex
C for the product to be used. If welding consumables
EN ISO 18273 — Al 4043 are used such confirmation is
not necessary.
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pianis EN I1ISO 18273 — Al 4043 Take nigTBepaXeHHs

He noTpibHo.

— BUKOPUCTaHHSA (Mg Yac BUKOHaHHS) HarpiBaH-
HS, sike MOXe 3MIHUTM BNacTUBOCTI MaTe-
piany, Hanpuknaa, 3a CyLliHHA Naky B nedi;

— 3acTocyBaHHS 3acobiB 30epexeHHs1 HanexHo-
ro cTaHy NoBepXHi Ans AekopaTUBHOT 0B pobku.

Mpumitka 2. [Ina Bunagkis, 3a3HayeHux BuLle, nig vac
BMKOHaHHS 3aMOBIeHHSA NOoTpibeH 06MiH iHchopMaLlieto

MiXK NocTayanbsHUKOM Ta nokynuem MaTepiany.

— use of heating operations during execution,
which might change the material properties,
e.g. while stove lacquering;

— applying means to secure an appropriate
surface condition for decorative treatment.

NOTE 2 For the cases listed above, a communication

between supplier and purchaser of the material is
recommended at the time of order.

Tabnuusa 1 — JedopMiBHi anoMiHIEBI cniasu — NacTUHKU, NUCTU Ta NpecoBaHi Npodini

Table 1 — Wrought aluminium alloys — Plates, sheets and extrusions
Cnnas 3rigHo 3
Alloy according to
CtaH maTepiany 3rigHo 3 EN 515
EN 573-1 1a (and) 3| EN 573-271a (and) 3 Temper according to EN 515
Lindpposi nosHakm CumBOMLHI NO3HaKK
Numeric Symbol
EN AW-3103 EN AW-Al Mn1 H14; H16; H24; H26
EN AW-3004 EN AW-Al Mn1Mg1 H14; H16; H24; H26; H34; H36
EN AW-3005 EN AW-Al Mn1Mg0,5 [H14; H16; H24; H26
EN AW-5005 EN AW-Al Mg1(B) O/H111; H12; H14; H22; H24; H32; H34
EN AW-5005A EN AW-Al Mg1(C) O/H111; H12; H14; H22; H24; H32; H34
EN AW-5049 EN AW-Al Mg2Mn0,8 |O; H14; H111; H24; H34
EN AW-5052 EN AW-Al Mg2.5 H12; H14; H22;H 24; H32; H34
EN AW-5083 EN AW-Al Mg4,5Mn0,7 |O/H111; H12; H14; H22; H24; H32; H34; F; H112; H116
EN AW-5383 EN AW-Al Mg4,5Mn0,9 |O/H 111; H112; H116; H22/H32; H24/H34
EN AW-5454 EN AW-Al Mg3Mn O/H111; H14; H24; H34
EN AW-5754 EN AW-Al Mg3 O/H111; H14; H24; H34
EN AW-6005A EN AW-AI SiMg(A) T6
EN AW-6060 EN AW-Al MgSi T5; T6; T64; T66
EN AW-6061 EN AW-Al Mg1SiCu T4; T6; T451; T651
EN AW-6063 EN AW-AI Mg0,7Si T5; T6; T66
EN AW-6082 EN AW-AIl Si1MgMn T4; T5; T6; T651; T61; T6151; T451
EN AW-6106 EN AW-Al MgSiMn T6
EN AW-7020 EN AW-AIl Zn4,5Mg1 T6; T651
EN AW-8011A EN AW-AIFeSi(A) H14; H16; H24; H26
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Tabnuusa 2 — echopmiBHI antoMiHieBI CNNaBu — NOKOBKM

Table 2 — Wrought aluminium alloys — Forgings
Cnnas 3rigHo 3
Alloy according to
CtaH maTtepiany arigHo 3 EN 515
EN 586 EN 586 Temper according to EN 515
Lindpposi nosHakm CumBOMBHI NO3HaKK

Numeric Symbol
EN AW-5083 EN AW-Al Mg4,5Mn0,7 |H112
EN AW-5754 EN AW-Al Mg3 H112
EN AW-6082 EN AW-AI SiMgMn T6

Tabnuua 3 — AnoMiHieBi cnnasn — BUNUBKK (NUTTS Nid TUCKOM abo B nillaHi dhopmun)

Table 3 — Aluminium alloys — Castings (die- or sand-cast)
Cnnaewu? arigHo 3
Alloy? according to
CtaH maTtepiany arigHo 3 EN 515
EN 1706 EN 1706 Temper according to EN 515
Lindpposi nosHakm CumBOMBHI NO3HaKK
Numeric Symbol

EN AC-42100 EN AC-AIl Si7TMg0,3 NocrTinHa npec-cpopma: T6; T64
Permanent mould: T6; T64

EN AC-42200 EN AC-Al Si7TMg0,6 NocrTinHa npec-cpopma: T6; T64
Permanent mould: T6; T64

EN AC-43000 EN AC-Al Si10Mg(a) MNocrTinHa npec-cpopma: F
Permanent mould: F

EN AC-43300 EN AC-Al Si9Mg MNiwana dopma: T6
Sand cast: T6
MNocTinHa npec-dopma: T6; T64
Permanent mould: T6; T64

EN AC-44200 EN AC-Al Si12(a) MiwaHa dpopma, nocriHa npec-cpopma: F
Sand cast, Permanent mould: F

EN AC-51300 EN AC-Al Mg5 MiwaHa dpopma, nocriHa npec-cpopma: F
Sand cast, Permanent mould: F

@ Heo6XigHO 3a3HAYMTM BUMOTM A0 BUNPoBYBaHHA Ha AKICTb AeTanei BUNMUBKIB. HacTaHOBM 3a3HavyeHo B

EN 1999-1-1.
@ Requirements for quality testing of cast parts shall be specified. Guidance is given in EN 1999-1-1

5.4 AnomiHieBi BUpoGu

AntomiHieBi cknagosi BuMpobu, BUrOTOBMEHI 3
arnwMiHilo Ta anoMiHieBMx crnaeiB arigHo 3 5.3,
HeobXigHO BWKOPWUCTOBYBATM 3rigHO 3 Tabnu-
ueto 4.
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5.4 Aluminium products

Aluminium constituent products according to Ta-
ble 4 produced with aluminium and aluminium al-
loys according to 5.3 shall be used.
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Tabnuua 4 — CTaHgapTv WoAOo antoMiHieBUx BUpobis

Table 4 — Standards for aluminium products
3aran.Hi
MoNoXeHHsi/MeToaN
s
Product povy

test methods

General provisions/
Assessment and

Honycku
Tolerances

MpecosaHi NpyTkN, Bpycku, EN 755-1
Tpybu Ta npodini
Extruded rods, bars, tubes and

profiles

EN 755-3 Kpyrni 6pyckn (Round bars)

EN 755-4 KsagpaTHi 6pycku (Square bars)

EN 755-5 lNpsamMokyTHi 6pycku (Rectangular bars)
EN 755-6 LLecTturpaHHi 6pyckmn (Hexagonal bars)
EN 755-7 beawosHi Tpybu (Seamless tubes)

EN 755-8 Tpybu kaHaneHi (Porthole tubes)

EN 755-9 lNpodgini (Profiles)

MNpodini npecosaHi npeumsinHi |EN 12020-1
Extruded precision profiles

EN 12020-2

XOnNOAHOTAHYTI NPYTKMK, EN 754-1 EN 754-3 Kpyrni 6pyckn (Round bars)
Opyckn Ta Tpydu EN 754-4 KsagpaTHi 6pycku (Square bars)
Cold drawn rods, bars and EN 754-5 lNpamokyTHi 6pyckn (Rectangular bars)
tubes EN 754-6 LecTturpaHHi 6pyckn (Hexagonal bars)
EN 754-7 beawosHi Tpybu (Seamless tubes)
EN 754-8 Tpybu kaHaneHi (Porthole tubes)
lNokoBkn EN 586-1 EN 586-3
Forgings
Jluet, cMyra Ta nnacTtuHa EN 485-1 EN 485-3 NapsadyekaTaHi Bupobu (Hot rolled
Sheet, strip and plate products)
EN 485-4 XonoaHokaTaHi Bupobu (Cold rolled
products)
Bunueku EN 1559-1, ISO 8062
Castings EN 1559-4
Opit EN 1301-1 EN 1301-3
Wires

5.5 3BaproBankHi MaTepianu

3BaptoBasnibHi MaTtepianu NOBWHHI BignoBsigaTu
Bumoram EN ISO 18273. Cnia 3asHavYaTn KoMbi-
HaLil0 OCHOBHOTO Ta 3BaploBasibHUX Martepianis.

MpumiTka. PekomeHgauii wogo subopy 3saptoBanb-
HUX MaTtepianis HagaHo B EN 1999-1-1.

5.6 MexaHi4Hi 3aco6u KpinneHHsA

5.6.1 bornmu, 2aliku ma nnocki watibu
HeobxigHo 3a3HavaTu kateropito 6onToBux 3'ea-
HaHb, CTaHAApT Ha BUPIB, KNac MILHOCTI Ta iHLWi
BMMOrW, Hanpuknag, Ao o6pobkn NOBEPXHI.

5.5 Welding consumables

Welding consumable shall conform to the require-
ments of EN ISO 18273. The combination of par-
ent material and welding consumables shall be
specified.

NOTE Recommendations for the
consumables are given in EN 1999-1-1.

choice of

5.6 Mechanical fasteners

5.6.1 Bolts, nuts and plain washers

The category of bolted connections, product stan-
dard, property class and any other requirement,
i.e. surface treatment, shall be specified.
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3acobu kpinneHHA HeobXigHO BMKOPUCTOBYBATU
3rigHo 3 Tabnuueto 5. Yci 4acTMHM KOMNMEKTIB
BUCOKOMILHMX 3aco0iB KpinneHHA MaltoTb NOCTaB-
nsaTUCA 3 0aHaKoBOK OBpOBKOK NMOBEPXHI, SKLLO
06pobka NnoBepxHi 3a3HaYaETbLCA.

EnemeHTn 6ontoBoro 3'egHaHHA (6onT, ranka n
warnba) 3 Tabnuui 5 NOBUHHI MaTW OOHAKOBI Xa-
pakTepUCTUKN KOPOIINHOT CTIMKOCTI. ["apsiieoumH-
KoBaHi 60ONTM N ramkm NOBWHHI MOCTaBASATUCS
OAHUM BUPOOHMKOM, abwu 3abes3neunTtn Hanex-
HICTb pi3bBreHHs.

MNapsiua ranbBaHi3auiss BWCOKOMILHMX OBONTIB,

ranok i wand mae npoBoAUTUCA 3a Bignosiganb-
HOCTI X BUpOBHHMKa.

Fasteners in accordance with Table 5 shall be
used. All parts of high strength fastener assem-
blies shall be supplied with the same surface
treatment if surface treatment is specified.

The elements of a bolted connection (bolt, nut and
washer) of Table 5 shall exhibit uniform corrosion
resistance characteristics. Hot galvanized bolts
and nuts shall be from the same manufacturer to
ensure fitting of the thread.

The hot galvanization of high strength bolts, nuts
and washers shall be carried out under the re-
sponsibility of the manufacturer of those.

Tabnuua 5 — KomGiHauii 6onTtis, ranok, wand anga kateropin 3'eqHaHb

Table 5 — Bolt, nut, washer combinations for connection categories
KaTteropis Bontn "anku LLlain6u®
3’eqHaHHA Bolts Nuts WashersP
3rigHo 3
EN 1999 -1-1 CtaHgapTt CtaHpapTt CtaHgapTt
Category of Ha BuUpi6 Knac miuHocTi Ha BUpi6 Knac miuHocTi Ha BUpI®
the connection Product Property class Product Property class Product
according to standard standard standard
A D EN ISO 4014 AntomiHin srigHo 3 |EN I1ISO 4032 |Antominin srigHo 3 |EN ISO 7091
EN ISO 4017 Aluminium Aluminium
according to according to
EN 288392 EN 288392
A D EN ISO 4014 Hep:kagitoua EN ISO 4032 |50 arigHo 3 EN ISO 7089
ENISO 4017 |cTanb, mapka 50 50 according to EN ISO 7090
EN ISO 4762 3rigHo 3 EN ISO 3506-2
EN ISO 2009 Stainless steel
grade 50
according to
EN ISO 3506-1
A D EN ISO 4014 Hep:kagitoua EN ISO 4032 |70 arigHo 3 EN ISO 7089
ENISO 4017 |crtanb mapku 70 70 according to EN ISO 7090
EN ISO 4762 3rigHo 3 EN ISO 3506-2
EN ISO 2009 Stainless steel
EN ISO 7046-2 |grade 70
according to
EN ISO 3506-1
A D Hepkasitova 80 arigHo 3
crans mapkn 80 80 according to
3rigHo 3 EN ISO 3506-2
Stainless steel
grade 80
according to
EN ISO 3506-1
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KiHeub Tabnuui 5

KaTteropis Bontn "anku LLlain6u®
3’eqHaHHA Bolts Nuts WashersP
3rigHo 3
EN 1999 -1-1 CtaHpapTt Crangapt CtaHgapTt
Category of Ha BUpIO Knac miuHocTi Ha BUpIO Knac miuHocTi Ha BUpIb
the connection Product Property class Product Property class Product
according to standard standard standard
A D ENISO 4016 |4.6 3rigHoO 3 EN ISO 4034 |<M16:5 EN ISO 7091
EN ISO 4018 4.6 accordingto |EN ISO 4032 |> M16: 4 abo (or) 5 |EN ISO 7089
EN ISO 898-1 3rigHo 3 EN ISO 7090
according to
EN 20898-2
A D EN ISO 4014 5.6 arigHo 3 EN ISO 4032 |5 arigHo 3 EN ISO 7091
ENISO 4017 |5.6 according to 5 according to EN ISO 7089
EN ISO 898-1 EN 20898-2 EN ISO 7090
A D EN ISO 4014 8.8 arigHo 3 EN ISO 4032 |8 arigHo 3 EN ISO 7091
EN ISO 4017 8.8 according to 8 according to EN ISO 7089
EN ISO 4762 EN ISO 898-1 EN 20898-2 EN ISO 7090
EN ISO 7046-2
EN ISO 10642
A D EN 14399-7 8.8 EN 14399-3 |8 EN 14399-5
EN 14399-6
A D EN ISO 10642 |[10.9 srigHo 3 EN ISO 4032 |10 arigHo 3 EN ISO 7091
10.9 according to 10 according to EN ISO 7089
EN ISO 898-1 EN 20898-2 EN ISO 7090
A D EN 14399-7 10.9 EN 14399-3 |10 EN 14399-5
EN 14399-6
A, B,C, D, E |EN 14399-3 8.8 EN 14399-3 |8 EN 14399-5
EN 14399-6
A, B,C, D, E |EN 14399-3 10.9 EN 14399-3 |10 EN 14399-5
EN 14399-6
A, B,C, D, E |EN 143994 10.9 EN 14399-4 |10 EN 14399-6
EN 14399-8

MpumiTtka. 3rigHo 3 EN 1999-1-1 icHyl0Tb HacTynHi kaTeropii 60NToBUX 3’€AHaHb!

A — bonToBe 3'egHaHHA, WO NpaLoe Ha 3pi3, 3BUYaiiHe;

B — 6onToBe 3’eQHaHH#A, Lo Npautoe Ha 3pi3, CTillke 40 3CYBY Y FpaHWYHOMY CTaHi 3 NpuAaTHICTIO 40 BUKOPUCTaHHS;
C — bonToBe 3'egHaHHs, WO NpaLloe Ha 3pi3, CTiike A0 3CYBY Y KPUTUYHOMY rPaHUYHOMY CTaHi;

D — bonToBe 3’eAHaHHSA, WO MpaLutoe Ha po3TAr, 3’eAHaHHA 3 BUKOPUCTaHHAM 6onTiB 6e3 nonepeaHbLOro HaTAry;
E — 6onToBe 3'egHaHHA, WO Npautoe Ha po3TAr, 3'€dHaHHA 3 BUKOPUCTaHHAM BUCOKOMILHKUX BONTIB 3 nonepeaHim
HaTAroMm.

NOTE The category of the bolted connections according to EN 1999-1-1 are the following:

A — Shear connection, bearing type;

B — Shear connection, slip-resistant at serviceability limit state;

C — Shear connection, slip-resistant at ultimate limit state;

D — Tension connection, connection with non-preloaded bolts;

E — Tension connection, connection with preloaded high strength bolts.

@ MaloTb BUKOPUCTOBYBaTUCS NULLIE anioMiHiesi MaTepiany, sasHadeHi y EN 1999-1-1.

@ Only aluminium materials listed in EN 1999-1-1 shall be used.

® Nna winuHHnx abo 36inblueHNX OTBOPIB TakoX MOXyTb ByTW BUKOpUCTaHi raiiku arigho 3 EN ISO 7093-1,
EN ISO 7093-2 Ta EN ISO 7094

® For oversized and slotted holes, washers according EN 1SO 7093-1, EN ISO 7093-2 and EN ISO 7094 can also
be used.
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MNpumitka. CTaHgapTU3oBaHUMK  BUpoBamu  Ans
CTOMOPHUX MPUCTPOIB €, Hanpuknag, Bupobu 3
EN ISO 2320, EN ISO 7040, EN ISO 7042, EN ISO
7719, EN ISO 10511, ENISO 10512 Ta EN ISO 10513.

5.6.2 inunbku

Po3amipu Ta chopma LUNUNbLOK NOBMHHI ByTW 3rigHo
3 EN ISO 13918.

5.6.3 3awntenku
3aknenkn MarTb 6yTK 3rigHo 3 EN 1999-1-1.

AKwo 3acTOCOBYIOTh aNOMIHIEBI CriaBu, WO Mic-
TATb Midb K Neryoumin enemeHT, cnig nepeg-
BavaTn QocTaTHIO KOpO3iNHY CTilkicTb abo 3ano-
BiraHHs Koposil 3rigHO 3 yMOBaMU BIIIMBY.

5.6.4 N'eusmu camoceepdinyeanbHi ma
caMoHapisyeasbHi

CamoceepanysanbHi rBMHTU NOBWHHI BignoBsiga-
Tn Bumoram EN ISO 15480, a caMmoHapisyBanbHi
renHTn — BuMmoram EN 1SO 1481, EN 1SO 7049,
EN ISO 1479 a6o 1SO 10509.

Akwo 3acTocyBaHHA camocBepanyBanbHuX abo
CaMoOHapi3yBasfibHUX MBUHTIB MOAIBHO A0 Kpin-
NeHHs TpaneuieBnaHoro nucta (TobTo KpinneHHA
YacTWH 3 TOHKOro MaTepiany 4O TOBCTOI MigKOH-
CTpyKuii), cnig 3aspanerigb cBepanMTn OTBOPM,
SIKLLO TOBLUWHA KOMMOHEHTa, LU0 KpinuTbes, ne-
peulye 2 MM, ab0 BUKOPUCTOBYBATU FBUHTK 3
NiATOMEHUM Pi3bOIIEHHAM.

5.6.5 OnopHi yacmuHu

KOHCTpYKTMBHI OMOpPHI YacTMHM MatTb BiOMOBI-
aatn sumoram EN 1337-3, EN 1337-4, EN 1337-5,
EN 1337-6 abo EN 1337-8, Ae Le HanexHo.

5.7 KnenoBi 3’egHaHHA

BuMoru o xapakrepucTuk matepiany ansa Kkopot-
KouyacHoi Ta gosroTpusanoi pobotu cnig 3asHa-
yaTW AN1sl KOXKHOMO NEBHOIo BUMAAKY.

Mpumitka. He icHye €BponencbkMX cTaHAapTiB, Lo
BM3Ha4aloTb BUMOMW A0 BNAacTUBOCTEN aaresusis, AKi
BMKOPUCTOBYHOTL AN KNENOBUX 3'€AHaHb KOHCTPYKLiNA.
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NOTE Standardized products for locking devices are
for instance those in EN ISO 2320, EN ISO 7040,
EN ISO 7042, EN ISO 7719, EN ISO 10511,
EN ISO 10512 and EN ISO 10513.

5.6.2 Studs

Dimensions and shape of studs shall be in accor-
dance with EN ISO 13918.

5.6.3 Rivets
Rivets shall be in accordance with EN 1999-1-1.

In case of aluminium alloys containing copper as
alloying element, sufficient corrosion resistance
or corrosion prevention according to the exposure
conditions should be considered.

5.6.4 Self-drilling and self-tapping screws

Self-drilling screws shall conform to the require-
ments of EN ISO 15480 and self-tapping screws
with the requirements of EN ISO 1481, EN ISO 7049,
EN ISO 1479 or ISO 10509.

If self-drilling or self-tapping screws are used for
applications similar to fixing of trapezoidal sheet-
ing (i.e. fixing thin material parts on a thick sub-
structure), it is necessary to predrill holes if the
thickness of the component to be fixed exceeds
2 mm or use screws with an undercut thread.

5.6.5 Bearings

Structural bearings shall conform to the require-
ments of EN 1337-3, EN 1337-4, EN 1337-5,
EN 1337-6 or EN 1337-8 as relevant.

5.7 Adhesive bonding

Requirements for material characteristics for
short and long term behaviour need to be speci-
fied in each case.

NOTE There are no European Standards giving

requirements to properties of adhesives to be used for
structural bonded connections.
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6 NIAroTOBKA

6.1 3aranbHi NONoOXeHHA

Y UbOMY MYHKTi BU3HA4YeHO BMMOIW LLOAO Nigro-
TOBYOI YaCTUHU BUKOHAHHA arntoMiHIEBUX KOHCT-
PYKLII, BKNIOYaKYM BUMOIM OO MPOLECiB X0Noa-
HOro (PopMyBaHHA TOHKOSIMCTOBUX €JIEMEHTIB i
nncTiB, KpiM BUMPOBIB, 3a3HadeHUX ¥ cTaHdapTax
Ha BUpIb.

AnNIOMiHIEBI KOMMOHEHTU KOHCTPYKLUIA MOBWUHHI
OyTW BUrOTOBJIEHI B MeXax AONyCKiB, 3a3HavYeHnx
y 11.2.

MpumiTka. 3BaptoBaHHA Ta MexaHivHe KpinneHHs pos-
rmagarTbea B MyHKTax 7 i 8.

BumMorn oo KoHTposno, BuNpobyBaHb Ta BUNpaB-
neHb HagaHo B 12.3.

6.2 lpeHTUikauin

Ona EXC2, EXC3 i EXC4 cknagosi Bupobn ma-
Tb ByTH JiTko igeHTudikoBaHi abo yHikanbHO
nosHaueHi (Hanpuknag, pisHi npecoBaHi npocini),
SIKLLO BUKOPUCTOBYIOTLCA BUPOBU 3 pi3HUX cnna-
BiB abo 3 OJHAKOBOro Crhnasy, ane 3 Pi3HUMU
cTaHaMu maTepiary.

MapkyBaHHS1 Mae HaHOCUTUCS B CTiMKUA CMocif,
Hanpuknag, ¢apboto, 3a O0MNOMOrM eTUKETKH,
ApfivKa, LTPUXOBOrO KoAy TOLO. BMPOBHUK i
OyaiBHUK MaKTh y3roanTu cnocid MapkyBaHHS.

HeobxigHo 3abeaneunTn, abu MapkKyBaHHSA He
3allKkoaMIo KiHLEBOMY 3aCTOCYBaHHIO BUpODY.
MapkyBaHHA 3y6unoMm abo HannaefieHHsIM He
no3BonseTbcsl. He MoOXHa BUKOpPUCTOBYBaTH
JKOPCTKI Krenma, SKWO iHWwe He [O3BOSIEHO B
TEXHIYHUX YMOBaX.

Ha koxHoMy eTani BurotoBfieHHa ana EXC2,
EXC3 i EXC4 koxHa yacTMHa abo napria ogHa-
KOBUX MaCTUH arntoMiHIEBOT KOHCTPYKLUIT NOBUHHA
MaTK uiTKe M CTilke MapKyBaHHA abo iHLe YHiKanb-
He No3HauJeHHs, Lo 36epiracTbca 40 MOHTaxXY.

6.3 MepemiweHHA, 36epiraHHA Ta TpaHcnop-
TyBaHHA

lMakyBaHHA, 3aBaHTaXeHHs, pPO3BaHTAXEHHs,
TpaHCNopTyBaHHS N 36epiraHHA cknagoBuX BUPO-
6iB | KOMNOHEHTIB Mae NpoBoaANTUCS Be3nevHUM
crnocobom, abu yHUKHYTU 3anuiikoBux aedop-
MaLii Ta MiHIMi3yBaTu MOLUKOIKEHHS MOBEPXHI.
HeobxigHO AoTpuMyBaTUCA BCiX IHCTPYKLUIA BU-
pobBHMKa.

6 Preparation

6.1 General

This clause specifies the requirements for the
preparation part of the execution of aluminium
structures, including those for cold forming pro-
cesses of thin gauge members and sheeting ex-
cept for products covered by product standards.

Structural aluminium components shall be manu-
factured within the tolerances specified in 11.2.

NOTE Welding and mechanical fastening are dealt
within Clauses 7 and 8.

Requirements for inspection, testing and correc-
tions are given in 12.3.

6.2 Identification

For EXC2, EXC3 and EXC4, the constituent prod-
ucts shall be marked clearly or shall be uniquely
identifiable (e.g. different extruded sections) if
products from different alloys or the same alloy
but of different tempers are used.

Marking shall be by a permanent method such as
paint, sticker, tag, bar code, etc. Manufacturer
and constructor shall agree about the method of
marking.

It shall be assured that marking does not harm the
final usage of the product. Marking by chisels and
by overlay welding is not allowed. Hard stamping
shall not be used, unless permitted by the specifi-
cation.

During each step of the manufacturing for EXC2,
EXC3 and EXC4 any part or batch of similar parts
of the aluminium structure shall be clearly and
permanently marked or shall be otherwise
uniquely identifiable, until erection.

6.3 Handling, storage and transportation

Constituent products and components shall be
packed, handled, transported and stored in a safe
manner, so that permanent deformation does not
occur and surface damage is minimized. Any in-
structions from the relevant manufacturer shall be
conformed to.

23


arymarenko
Прямоугольник


Cknapgosi BupobK, ski Byno MNOLIKOOXEHO Hac-
TiNbKW, WO BOHM BifibLUe He BiAnoBigaloTb Harex-
HUM CTaHdapTaM, chnif BBaXaTu HEBIAMNOBIOHUMM.

6.4 PizaHH#A

PisaHHa mae 3gincHoBaTuca Tak, Wwob 3ago-
BOJIbHUTU BUMOTU OO0 SIKOCTi MOBEpPXHi pisaHHs,
3a3HaJveHi B LbOMY cTaHaapTi.

PizaHHA cnig BUKOHYBaTW PO3MNUITIOBAHHAM, 3pi-
3aHHAM HOXUUSAMKW, nepdpopadieto, TepMiuHUM
pisaHHsaM abo cTpymeHeBumK criocobamu. He-
NPUAHATHI AoMyckn abo LUOPCTKICTL MOBEPXOHb
MOBWHHI KOPEKTYBaTUCA HamneXHUm MexaHivyHUM
cnocobom, Hanpuknag, dpesepyBaHHsM, Lidy-
BaHHAM, oBnumnoBaHHAM abo LWabpyBaHHAM.

lMoBepxHs pi3aHHA He MOBMHHA BUXOAWUTU 3a
Mexi knacy 4, BuaHaveHoro B EN ISO 9013:2002,
SIKLLO He 3a3HauJeHo iHLe.

Lle mae ctocyBatucsl JOMYCKIiB HA neprneHaunky-
NAPHICTL, KYTOBI BiOXWUNM Ta cepedHlo BUCOTY
npodisnto.

Pospisu Big HOXMUB Ta nepdopoBaHi OTBOPU He
MOBUHHI MaTW TPILUUH i 3a3yBpuH. IHakwe Heob-
XigHO 0BpobuUTK 0BPI3HI Kparku, abu ycyHyTU BCi
TPILUUHN 11 3a3YBPUHN.

AKWO 3 TEeXHIMHUX NpUYMH HeobXigHo ycyBaTu
rocTpi Kpanku, Le crig 3aszHadaTu.

Bupobu 3i cnnasy EN AW-7020 noTpibHo nigaa-

BaTM NuLLe pi3aHHI0 HoXMUSAMU abo nepdopallii,

AKWO Hagani 6yayTb BUKOHYBATUCHA HACTYIMHI

onepauii:

— Y pasi 3BaploBaHHA Ha Kpankax nicrsa pisaHHA
HOXWMLSIMU ab0 NepdopyBaHHA crnig BUKOHATU
NMOBHe MPONaBneHHs No BCi AOBXWHI. AKLLO
Kparkn He OyayTb MOBHICTIO NponmasBneHi,
nepes 3BaploBaHHAM KPOMKY crig BUOanutu
Ha BeNMuuHy, Wo aopisHoe 0,4 ToBLMHW |
abo 3 MM (Lo MeHLe);

— fAKWo He nepenbadeHo 3BaploBaHHA, 0Opob-
NEeHHs BepCTaTOM, SK BU3HAYEHO BULLE, MOX-
Ha BUKOpUCTaTWN OAAaTKOBE LUTYYHE CTapiHHS.
Lle no3BoneHo nuwwe ans CTiHoK 3 £ < 5 MMm.

Mpumitka. BukoHaHHA
EN AW-7020 — guB. y 7.7.

LWTYYHOrO cTapiHHsA
6.5 ®opmyBaHHA

dopMyBaHHA CniJ BUKOHYBATW NepeBaXKHO XO-
NOOHUM MpPOLLEeCOM, SK, HAMpWKnaa, 3rMHaHHAM,
danbLoBaHHAM abo npecyBaHHsM 40 NOTPIBGHOI
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Constituent products that have deteriorated such
that they no longer conform to the relevant stan-
dards shall be treated as nonconformity.

6.4 Cutting

Cutting shall be carried out in such a way that the
requirements to the quality of cut surface as
stated in this European Standard are met.

Cutting shall be carried out by sawing, shearing,
punching, thermal cutting or water jet cutting. Un-
acceptable tolerances or surface roughness shall
be corrected by a suitable mechanical method,
e.g. milling, grinding, filing or scraping.

The surface of the cuts shall be within the limits of
Range 4 given in EN I1ISO 9013:2002, unless oth-
erwise specified.

This shall apply to perpendicularity, angular toler-
ance and mean height of the profile.

Sheared cuts and punched holes shall be free of
cracks and notches. If not, the cut edges shall be
dressed to remove all cracks and notches.

If sharp edges shall be removed due to technical
reasons, it shall be specified.

Products of the alloy EN AW-7020 shall only be
sheared or punched if the following subsequent
operations are carried out:

— if welded, the sheared or punched edges shall
be fully fused on their whole length. If the
edges will not be fully fused by the welding, the
edge shall be removed by the amount equal to
0,4 times the thickness or 3 mm, whichever is
less, prior to welding;

— if unwelded and not machined as defined
above, an additional artificial ageing may be
carried out. This is only permitted for wall
thicknesses up to 5 mm.

NOTE For execution of artificial ageing of
EN AW-7020, see 7.7.

6.5 Forming

Forming should preferably be carried out by
cold-forming processes, e.g. bending, folding or
pressing to the required shape. Operations that
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dopmn. Onepauii, sKi cyTTeBO BNAMBaKOThL Ha
BNAacTUBOCTI Martepiany (Hanpuknag, nom’sk-
LUEHHA Yepe3 HarpiBaHHs abo TBepaiHHA Jvepes
npuknageHi 3ycunna nig 4ac opMyBaHHS),
MalTb BUKOHYBaTWU fvLle, SIKWO O03BOMeHi 1
BUNpoByBaHi, ik BUMaraeThCs.

dopmyBaTu cnig Tak, abu He yTBOptOBanucs Tpi-
LUMHW.

Oppasy nicns npouecy opMyBaHHSA Crid BUKO-
HyBaTW MepeBipKy Oed»OpMOBaHUX 30H 3rigHO 3
12.3.1.

HaHocuTu niHito 3rvHy cnig nuiie M’sikum onie-
uem abo criomactepom

6.6 BMKOHaHHA OoTBOPIB ANA KPiNnUAbHUX
BUpOGIB

OTBOpu cnig BUKOHYBaTWU CBepANiHHAM, Npobu-
BaHHSAM, CTPyMeHeBUM pizaHHAM abo MexaHi3o-
BaHMM TepMiYHUM pi3aHHsaM. Cnig 3asHadaTtu
po3Mipu oTBOpIB. MakcumarnsHUi 3a3op Mae ByTu
arigHo 3 Tabnuueto 6. BHyTpIlIHA MoOBeEpXHS
OTBOpIB, BUrOTOBMNEHUX TEPMiIYHUM abo cTpyme-
HeBMM pi3aHHAM, NOBUHHA BYTW B Mexax Kracy 4,
HaeegeHoro B EN I1ISO 9013:2002, skwo He 3a-
3HayeHo iHWwe. Lle cTtocyeTbca nepneHaMKyNsip-
HOCTI, JONYCKIB Ha KYTOBWI BiOXuI Ta cepefHboi
BUCOTU Npodinto. 3aanpku BUAANATh.

na Bcix kaTeropin 3'egHaHb NpoBuBaHHA OTBO-
piB Mae 6yTW A0O3BOMIEHO NiMLE A0 MaKCUMaSTbHOI
TOBLUMHKM 25 MM. OTBOPU B PO3TATHYTUX AeTansax
3 ToBLUMHOMO Big 16 MM go 25 mm cnig npobneaTu
MeHLUoro AiameTpa (MiHIMyM Ha 2 MM) 3 nogans-
LINM PO3TOYYBaHHAM.

Y Bupobax 3i cnnasy EN AW-7020 moxHa npo-
fmBaTM OTBOPMU TiMbKN 3@ YMOBU AOTPUMAHHS
BUMOT 6.4. AKLLO OTBOPU LULINLHO 3aMOBHIOIOTHLCS
fontamu, ynctosa obpobka 3rigHo 3 6.4 He no-
TpibHa.

Axkwo otBopy And GonTiB i 3aKNenok ceepanaTb
y feTansx, siki cknagawTb W LWINbHO iKCyloTh
OAdHa Ao oAHoil, 3rogoM Ui getani cnig pos'en-
HaTW, abu BUAANUTU 3aANPKK, SIKLLO 3a3HaYEHO.
OxonoaxysarbHi pedoBuHM abo MacTuna MaTb
ByTW HeNTpanbLHUMK.

Y Tabnuui 6 3as3HavyeHO MakcuMManbHi 3a30pu
ONs1 KpiNUNbHUX KOMIMJTEKTIB.

significantly affect the material properties (e.g.
softening by the application of heat, or hardening
as a result of strain during the forming operation)
shall only be carried out if permitted and tested as
specified.

Forming shall be carried out such that cracks do
not occur.

The deformed zones shall be checked according
to 12.3.1 immediately following the forming pro-
cess.

Marking of the bend line shall only be done using
a soft pencil or felt-tip pen.

6.6 Holing for fasteners

Holes shall be formed by drilling, punching, water
jet cutting or mechanized thermal cutting. Hole
sizes shall be specified. The maximum clearance
shall be according to Table 6. The internal surface
of the holes produced by thermal or water cutting
shall be within the limits of Range 4 given in
EN ISO 9013:2002, unless otherwise specified.
This shall apply to perpendicularity, angular toler-
ance and mean height of the profile. Burrs shall be
removed.

For all connection categories punching shall only
be permitted up to a maximum thickness of
25 mm. Punched holes in parts under tensile
loads with a thickness between 16 mm and 25
mm shall be punched at least 2 mm undersize in
diameter, followed by reaming.

Products of the alloy EN AW-7020 may be
punched only if the requirements according to 6.4
are followed. If holes are tightly closed by bolts,
the finishing work according to 6.4 is not neces-
sary.

Where holes for bolts and rivets are drilled in parts
assembled and tightly clamped together, these
parts shall be subsequently separated to remove
burrs, if specified.

Coolants or lubricants shall be neutral.

Maximum clearance for fasteners assemblies is
given in Table 6.
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Tabnuua 6 — MakcumansHi 3a3opy 0TBOPIB ANs KpinUnbHUX BUPoBIiB Ta WTUGTIB

Table 6 — Maximum clearances for fastener and pin holes
. . HomiHanbHuin MakcumansHun
Tun kpinuneHoro BUpoBy Ta KaTeropis . . . . .
SeHaHHS . Martepian fdiaMeTp Kpinunb- | 3asop y AiameTpi,
KpinunsHoro Bupoby| Horo Bupoby, Mm MM
Fastener type and category ) . .
of connection Fastener material Nomlnal fastener Maxmum clearance
diameter, mm on diameter, mm
WinsHo npunerni 6ontn (A, D, E) - byab-sikun <3
Fitted bolts (A, D, E) Any
HewwinsHo npunerni 6ontn Ta WTNHTH - byab-sikun <1
(A,B,D, E) Any
Non-fitted bolts and pins (A, B, D, E)
KpinuneHi Bupobu B 36insLueHmnx - byab-sikun binbLe 3 aBox:
oteopax (A, D, E) Any —2 abo
Fasteners in oversized holes (A, D, E) — 0,15 x giameTp
Greater of:
—-2;0r
— 0,15 x diameter
CyuineHi 3aknenku (A), ame. 5.6.3 AroMiHin <13 <04
Solid rivets (A), see 5.6.3 Aluminium >13 <0.,8
Cranb Ta <13 <0,8
Hep>KaBitoui cTani >13 <1,6
Steel and stainless
steels
BucokoMiuHi 6onTn 3rigHo 3 Cranb <24 <2
EN 14399-3 a6o -4 (Bci wapw abo aga |Steel > 24 <3
30BHILUHIX Wapw, aKLLo € Binblie TpbLOoX
wapis) (C)
High strength bolts according to
EN 14399-3, or -4 (all plies, or outer
two plies if greater than three plies) (C)
Bucokomiuni 6onTtu 3rigHo 3 Cranb byab-akni <3
EN 14399-3 a6o -4 (6inbL HixX Tpu Steel Any
Lapw, BHyTpiLHi wapw) (C)
High strength bolts according to
EN 14399-3, or -4 (above three plies,
inner plies) (C)

CreuianbHi 3aknenky Ta iHWI KpiNnWMbHI
BUpOBU
Special rivets and other fasteners

PekomeHgauil HagaHo y gogatky E
Recommendations are given in Annex E

Mpumitka. 3a30p He MoXHa 36inbLUYyBaTH, 3BaXa4W Ha HEOAHOPIAHE YK HaAMULLIKOBE LIMHKOBE MOKPUTTSA BONTIB.
NOTE The clearance should not be increased on account of irregular or excess zinc coatings on the bolts.

OTtBopy Anga wWineHo npunernux 6onTiB npo-
CBepanoTh AiaMeTpoM Ha 2 MM MeHLUe HiX
fDiameTp pisbbu abo Tina 6onrta BignoBigHO Ta
NOTIM PO3TOMYIOTh. FKLIO KpinunbHWUIA BUPIG Npo-
XOOUTbL Kpi3b Kiflbka LIapiB, KOMMOHEHTU cnig
MILHO 3aTUCHYTU pa3oM NiJ Yac po3TOYYBaHHS.
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Holes for fitted bolts are drilled at least 2 mm
smaller than the diameter of the thread or shaft re-
spectively and reamed subsequently. Where the
fastener is to fit through multiple plies the compo-
nents shall be held firmly together during reaming.
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Bsarani oTBopu MoxHa Takox ceepamtn 6es
pO3TOMyBaHHs Nicns ikcalii KOMMNOHEHTIB, AKLLO
3abeaneveHo MakcuMarbHWI 3a30p.

HeobxigHO 3a3Ha4yuUTK HOMIHAnNLHI PO3MipU 3eH-
KyBaHH4, LLO MawTb ByTn Takumu, abu nicns
BCTaHOBNEHHA 60NT 6yB BPiBEHL i3 30BHILLHLOK
NMoBEpPXHEI 30BHILLHBLOrO Luapy.

KyT 3eHKyBaHHS Mae BiONOBiZATW KyTy NMOTaMHOI
FONOBKMW.

Y pasi BUKOPUCTaHHSA 3aKrnenku 3 NoTanHow ro-
NOBKOI 3eHKYBaHHSI Mae nNpoBoauTUCA Tak, abu
nicns BCTAHOBMNEHHS TONoBKa 3aKrenky LWinbHO
3anoBHIOBana rHisao i yna BpiBeHb i3 30BHiW-
HbOK NoBepxHeto Wapy. Cnia 3azHavunMTn po3mipu
A9 3eHKYBaHHS.

Mpumitka. BrvkoHaHHA OTBOpPIB ANA camoceepany-
BanbHWX | CAMOHapi3HUX MBUHTIB AuB. 5.6.4

EdpexTrBHA AOBXMHA LUiNVHHKX OTBOPIB Mae ByTu
3asHadeHa 3 Bigxunom +/— 1 MM ana giametpa
bonTta < 20 MM i +/— 2 MM ana giameTpa BonTa
>20 mm. WupuHa He NoBMHHA NepeBuLLyBaTU
(d + 1) mm (amB. EN 1999-1-1). He moxHa nepe-
BULLYBaATWU MakcuManbHi 3HavyeHHA 1,5 (d + 1) Mm
ANsi KOPOTKUX LUINMMHHMX OTBOPIB @60 2,5 (d+ 1) MM
— Ang J0BruXx.

LinvHHI OTBOPWU BUKOHYIOTH TiSTbKM B OLHOMY 3i
3'eHyBaHMUX KOMMNOHEHTIB.

6.7 Bupisun

BxigHi KyTW Ta nasu NOBWHHI ByTW 3aKpyrneHi 3
padiycoM He MeHLe 5 MM, KO He 3a3HaJveHo
iHWe.

Bumorn go BupisiB, npobutnx y cnnasi
EN AW-7020, anB. y 6.6 1 6.4.

6.8 Hecyui noBepXHi 3 NOBHUM KOHTaKTOM

MigrotoBka Hecy4Ynx NOBEPXOHb MaE 3a40BOSIb-
HATK BUMOTKN 11.2.2.3.

6.9 CxnapaHHA

Cnig npoBoAMTUM KOHTPOSIb CKagaHHsA, Lo
3abe3neunTn NigroHKy Mixk KOMNOHeHTamn. AKLLo
noTpibHa NOBHA MepeBipka cknagaHHs, ue cnig
3asHavatu.

MpoBoANTM KOHTPOMb CKkNafaHHA cnif Tak, abu
AOCArTM HeoBXiAHMX POo3MipiB i reomeTpil komMmno-
HeHTIB, a TakoX 3abe3nednTu BIANOBIAHICTEL TUMY
i pO3MIipy BCiX 3BapHUX LUBIB 3a3HaYEHOMY.

Holes generally can also be drilled without ream-
ing after fixing the components, if the maximum
clearance is met.

Nominal dimensions of the countersinking shall
be specified, which shall be such that after instal-
lation the bolt shall be flush with the outer face of
the outer ply.

The angle of countersinking shall correspond to
the angle of the countersunk head.

In the case of a countersunk rivet, the counter-
sinking shall be such that after riveting the head of
the rivet will fill the countersinking completely and
the outer face of the ply shall be flush. The dimen-
sions of the countersinking shall be specified.

NOTE In case of holing for self-drilling and self-tapping
screws, see 5.6.4.

The effective length of slotted holes shall be spec-
ified with a deviation of +/— 1 mm for a bolt diame-
ter < 20 mm and +/—~ 2 mm for bolt diameter
>20 mm. The width shall not exceed (d + 1) mm
(see EN 1999-1-1). The maximum values of
1,5 (d + 1) mm for short slotted holes or 2,5 (d+ 1) mm
for long slotted holes shall not be exceeded.

Slotted holes shall exist only in one component
that shall be joined.

6.7 Cut outs

Re-entrant angles and notches shall be rounded
off with a minimum radius of 5 mm unless other-
wise specified.

At punched cut outs in alloy EN AW-7020, the re-
quirements in 6.6 and 6.4 apply.

6.8 Full contact bearing surfaces

The contact surfaces shall be prepared so that the
requirements in 11.2.2.3 are satisfied.

6.9 Assemblies

Assembly checks shall be carried out to ensure
the fitting between components. If a complete as-
sembly check is required, it shall be specified.

The assembly checks shall be carried outin a way
that the required dimensions and geometry of the
components and the type and the size of any
welds can be achieved as specified.
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6.10 TepmiuHa o6pobka

Byab-aka TepmMmidHa o6pobka cknagoBoro anwomi-
HieBOro MaTtepiany mMa€ BWKOHyBaTUCH 3rigHO 3
aTecToBaHUM criocoboM. OCTaHHIn MoOXe ByTu
YACTMHOI TEXHIUHUX YMOB BWPOOHMKA CKIlago-
BOro Bupoby. TepmiyHa obpobka Mae BWMKOHY-
BaTUCHA NuLie y pasi BUKOPUCTAHHS HaNeXHOoro
obnagHaHHA.

6.11 PuxrtyBaHHA

He nosgonsetbca BUNpaBnsaTv gedopmosaHi ai-
NSHKN TENMOBUM PUXTYBAHHSIM, OKPIM HacTyMHUX
BUNAAKIB:

—  SIKLLO BMKOPUCTOBYIOTLCH MEXaHIYHO 3MiLHEHi
cnnaeu y ctaHi O;

— SKLO BUKOPUCTOBYIOTLCA iHLWI cnnaBu Ta/abo
CTaHu Ta onepaLii puxTyBaHH4 (nonym’'sim abo
NpaBUNLHUMM 3BapPHUMU LLIBAMW) BUKOHYIOTL
B 30HaxX HW3bKOI Hanpyrm 3a OOTPUMaHHSA
CYBOpPOIrO KOHTPONIO Temnepartyp, LU0 OOKY-
MEHTYIOTb.

Bumoru go takux onepauin makoTb 3a3HavaTtu B
TEXHIYHMX YMOBAaX Ha BMKOHAHHSI.
Mpumitka. HarpisaHHa (Temnepatypa i TpuBanicTb)

MOXe BMMWHYTU Ha MILHICTb, a iHOAI TakoX Ha BHYT-
PiLLHIO CTPYKTYPY MeTany 3anexHo Big cnnasy i CTaHy.

7 3BAPIOBAHHA

7.1 3aranbHi NnonoXeHHA

3BaptoBaHHS cnig NpoBOAMTM 3rigHO 3 BUMOramm
BignosigHoi YactnHn EN ISO 3834.

Mpumitka 1. HactaHosK 3 BnpoBagkeHHs EN 1ISO 3834

ANl BUMOT [0 AIKOCTi 3BaploBaHHS HannaBneHHAM

MeTanesux matepianis HagaHo y CEN ISO/TR 3834-6.

LWLoao knacie BMKOHAHHS 3aCTOCOBYHOTb Hac-

TYMNHe:

— EXC1: EN ISO 3834-4 EnemeHTapHi BUMOTU
[0 SKOCTI;

— EXC2: EN ISO 3834-3 Tunosi Bumorn go
SAKOCTI;

— EXC3 1a EXC4: EN ISO 3834-2 BcebiuHi
BUMOTU OO SIKOCTI.

MpumiTka 2. [na wWeiB Ha nNoBepxHi TOHkO- abo
TOBCTONMUCTOBOro MaTepiany Avs. NpuUMiTky 1y 5.3.
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6.10 Heat treatment

Any heat treatment of constituent aluminium
material shall follow a qualified procedure. Such
qualified procedure can be part of the specifica-
tion of the manufacturer of the constituent prod-
uct. It shall only be executed if appropriate
equipment is used.

6.11 Straightening

Corrections of distortion by warm straightening
are not allowed with the following exceptions:

— if strain-hardening alloys in temper O are used;

— if other alloys and/or tempers are used and
the straightening operations (by flame or
straightening welds) are performed in low
stressed zones under strict temperature
control to be recorded.

The requirements to such operations shall be
given in the execution specification.
NOTE Heat (temperature and duration) may influence

strength and sometimes also the internal metal
structure, depending on alloy and temper.

7 Welding

7.1 General

Welding shall be undertaken in accordance with

the requirements of the relevant part of

EN ISO 3834.

NOTE 1 Guidance on implementing EN ISO 3834 for

quality requirements for fusion welding of metallic

materials is given in CEN ISO/TR 3834-6.

With respect to execution classes, the following

applies:

— EXC1 EN ISO 3834-4 "Elementary quality re-
quirements";

— EXC2 EN ISO 3834-3 "Standard quality re-
quirements";

— EXC3 and EXC4 EN ISO 3834-2 "Compre-
hensive quality requirements”.

NOTE 2 For welds on the surface of sheets or plates,
see Note 1in 5.3.
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7.2 NnaH 3BaploBaHHA

7.2.1 Bumozau 0o nnaHy 3eaproeaHHs

Ona EXC2, EXC3 i EXC4 nnaH 3BaptoBaHHsl Mae
Oyt cknageHwun arigHo 3 sumoramm EN ISO 3834-2
abo 3834-3, ae Le HanexHo.

7.2.2 3micm nnaHy 3gaprogaHHs

lNnaH 3BaptoBaHHA MaE NPUHANMHI MICTUTW Hac-
TYMHi, A€ HAaneXxuTb, MyHKTU:

a) AeTanbHy iHpopMaLIilo WoAo 3'€AHaHHS,

b) poamip i TMN 3BapHOro WBa;

C) NiAroToBKY 3'€HaHHS, BKITIOYaOYN BUAANEHHSA
OKWCHOIT NNiBKW;

d) TexHi4YHi YMOBM Ha TEXHONOri 3BapOBaHHS,
BKMIOYAYN BUMOTW [0 3BaplOBalibHUX Marte-
pianis, 6yab-siKkoro nonepeaHLOro HarpiBaHHA Ta
BUMOTW LLOA0 HACTYMHOT NPOXOAKY;

e) 3axoau Ang 3anobiraHHa Aedopmaldii nig vac i
nicns 3saploBaHHs;

f) nocninoBHICTL 3BaploBaHHs 3 yciMa 0BMeXeH-
HAMW abo MPUNHATHUMUW MiCUAMK NoYaTKy |
3aKiHYeHHs LUBa, BKNIOMAKYM MPOMiDKHI MOYaTKOBI
i KIHUeBI No3uuji, e reoMeTpis 3’eAHaHb He A03-
BOMSiE BUKOHATW Be3nepepBHe 3BapOBaHHS.
MpumiTka. AkWwo 3BapHWiA By3on nepekpueae abo
Mackye nonepeaHi WaK, HeobXiAHO crielianbHo Bpaxy-
BaTW, AKI 3BapHI! WBW Cnigd BUKOHyBaTW cno4vaTtky, a
TakoX MOXNMBY NoTpeby y KOHTponi/BunpoboByBaHHI
3BapHOro WBea nepepj BWKOHaHHAM Apyroro wea abo
nepen HaknagaHHAM MacKyr4Ynx KOMI'IOHeHTiB;

g) Byab-aKi BUMOIW 40 NPOMIXKHOT NepeBipKu;

h) nepeBepTaHHA KOMMOHEHTIB y MpoLleci 3Ba-
ploBaHHS, NOB’A3aHe 3 MOCNIAOBHICTIO onepadin;
i) AeTanbHy iHbopMauilo LWoa0 3aCTOCOBHUX 06-
MeXeHb;

j) TexHivHi ymoBM 0o TennoBoi 06pobku;

k) cneujansHe obnagHaHHA AN 3BapoBanbHUX
MaTepianis (36epiraHHs, NepeMilleHHs1 ToLLO);

[) nepexpecHe nocunaHHsA Ha 12.4 i3 nnaHy nepe-
BipOK;

m) BMMOIMM A0 KpUTEpIiiB NPpUAMaHHSA 3BapHOro
Lwea 3rigHo 3 12.4.4;

n) BUMOIM A0 iaeHTUdikauii wea.

7.3 3BaproBanbHUM Npouec

3BaploBaHHs MOXe BMKOHYBaTUCH 3a OOHWUM i3

HacTynHWX npouecis, Bu3Ha4veHnx y EN ISO 4063,

SKLLO He 3a3HaJeHo iHwe:

— 131: gyroBe 3BaploBaHHA B iHEpPTHOMY rasi
enekTpoaoM, Wwo nnaesutbca (MIG);

7.2 Welding plan

7.2.1 Requirement for a welding plan

For EXC2, EXC3 and EXC4 a welding plan shall
be drawn up in accordance with the requirements
of EN ISO 3834-2 or 3, as applicable.

7.2.2 Content of a welding plan

The welding plan shall at least include the follow-
ing items, as relevant:

a) connection details;

b) weld size and type;

¢) joint preparation including removal of oxide
layer;

d) welding procedure specifications including
welding consumable requirements and any
pre-heating and interpass requirements;

e) measures to take to avoid distortion during and
after welding;

f) sequence of welding with any restrictions or ac-
ceptable locations for start and stop positions, in-
cluding intermediate stop and start positions
where joint geometry is such that welding cannot
be executed continuously;

NOTE If welding assembly overlaps or masks previous
welds, special consideration is needed concerning
which welds are to be executed first and the possible
need to inspect/test a weld before the second weld is
executed or before the masking components are
assembled.

g) any requirements for intermediate checking;
h) any turning of components in the welding pro-
cess, in connection with the sequence of welding;
i) details of any restraints to be applied;

j) any heat treatment specifications;

k) any special equipment for welding consu-
mables (storage and handling, etc.);

) cross reference to 12.4 of the inspection plan;

m) requirements for acceptance criteria for welds
in accordance with 12.4.4;
n) any requirements for weld identification.

7.3 Welding process

Welding may be performed by the following weld-
ing processes defined in EN ISO 4063, unless
otherwise specified:

— 131: metal inert gas welding, MIG-welding;
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— 141: pyroBe 3BaplOBaHHA BOSbPAMOBUM
eneKkTpoaoM B iHepTHoMy rasi (TIG);
— 15: nnaamoBe Oyroese 3BapOBaHHH.

7.4 ATecTauifa TexHonorii 3BaproBaHHA Ta
3BaplOBaribHUKIB

7.4.1 Amecmauisa mexHosozii 3eaprogaHHs

Ona EXC2, EXC3 i EXC4 3BaptoBaHHSA NOBUHHO
BMKOHYBaTMCS 32 TEXHIMHUMW YyMOBaMM Ha Tex-
Honorito 3BaptoBaHHs 3rigHo 3 EN 1ISO 15609-1.

Ona EXC3 i EXC4 aTtecrauis TexHonorin ayro-
BOrO 3BaplBaHHA Mae NPOBOAUTMCA 3rigHO 3
EN ISO 15613 abo EN ISO 15614-2, sk Hane-
*unTb. Ona EXC2 atectauina TexHonorii 3sapto-
BaHHSI MOBMHHA NPOBOAUTUCA 3rAHO 3 OOHUM 3
HacTynHmx cTaHgaptie: EN ISO 15612,
EN ISO 15613, EN ISO 15614-2.

Ona iHwnx 3saproBarnibHUX NPoLEciB crif 3acto-
cosyBatn EN ISO 15613 Ta HanexHy 4acTuHy
EN ISO 15614, sk 3aCTOCOBHO.

AKWoO BUKOPUCTOBYIOTL aTecTauilo  3rigHo 3
EN ISO 15613 abo EN ISO 15614-2, cnig Bpa-
XOBYBATW HACTYMNHi YMOBU:

a) 3a BUNPoBYBaHHAM CTMKOBMX 3BapHUX LUBIB
He MOXXHa aTecTyBaTu KyTOBi 3BapHI LUBY;

b) Ans artecTauii KyToBMX 3BapHWX LUBIB HeoB-
XigHO goaaTn BUNPoOYyBaHHS TEXHOSOTIT 3rigHo 3
popatkom C.

Y TeXHIMHUX YMOBaXx Ha TeXHONOri 3BapOBaHHs
Ans 3’eQHaHb B 'paT4acTUX KOHCTPYKLISIX NOPOX-
HUCTUX NPOCINiB Crig BU3HAa4YaTV 30HU MoMdaTky i
3aKiHYeHHs LWBa i MeTo[, L0 BUKOPUCTOBYETLCH,
KOMW LIBW 3MIHIOKTBLCA 3 KYTOBOrO Ha CTMKOBUI
HaBKoOMNo 3'eQHaHHS.

Tam, Oe cnig BMKOHATW 3BaplOBaHHA KOBaHWX
YacTuH 3anexHo Big opMu aeTarni, Moxe 3Ha-
Aobutncs niaTBepaKeHHS MeXaHiMHUX Ta TEXHO-
NOriYHMX 3HayYeHbL 3BapHOro LWBa BuNpobyBaH-
HsIM A0 BUpOBHULTBA.

JInTi yacTvHU He MOKHa 3BaploBaTh, SKWO uUe
cneujansHoO He 0BYMOBIEHO.

IHCTpyKLii A0 po3pobKkM Ta 3aCTOCYBaHHA Tex-
HIYHMX YMOB Ha TEXHOJSIONi0 3BaplOBaHHA HaBe-
AeHo B goaatky N.

7.4.2 YuHHicmb amecmauii 3eaprosasnibHoOl
mexHonoaii

Onsi  3BaptoBanbHOi  TeXHOSOril, aTtecToBaHol
arigHo 3 EN ISO 15614-2, ane 3a skow npouec
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— 141: tungsten inert gas welding, TIG-welding;

— 15: plasma arc welding.

7.4 Qualification of welding procedures and
welding personnel

7.4.1 Qualification of welding procedures

For EXC2, EXC3 and EXC4, the welding shall be
carried out with welding procedure specifications
in accordance with EN ISO 15609-1.

For EXC3 and EXC4, qualification of arc welding
procedures shall be performed in accordance
with EN ISO 15613 or EN ISO 15614-2 as appli-
cable. For EXC2, qualification of welding proce-
dures shall be performed in accordance with
one of the following standards: EN 1ISO 15612,
EN ISO 15613, EN I1SO 15614-2.

For other welding processes EN I1ISO 15613 and
the relevant part of EN ISO 15614 shall apply, as
applicable.

Where EN ISO 15613 or EN I1SO 15614-2 qualifi-
cation procedures are used, the following condi-
tions shall apply:

a) butt welds tests shall not qualify fillet welds;

b) for fillet weld qualification the procedure test in
Annex C shall be included.

Welding procedure specifications for joints in hol-
low section lattice structures shall define the start
and stop zones, and the method to be used in or-
der to cope with the situation where the welds
change from a fillet to a butt around the joint.

Where forged pieces are to be welded, depending
on the shape of the forged piece, it may be neces-
sary to prove the mechanical-technological val-
ues of the weld by a pre-production test.

Cast parts shall not be welded, unless particularly
specified.

A guide for development and use of a welding pro-
cedure specification is given in Annex N.

7.4.2 Validity of the welding procedure
qualification

If any welding procedure qualified in accordance
with EN ISO 15614-2 has not been used by the
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He BMKOPWUCTOBYBaBCs BYAIBHUKOM NEBHUW 4Yac,
cnig NpoBecTU HacTyMHi BUNpoByBaHHS:

a) SKWO TEeXHOSOorilo He BMKOPUCTOBYBaNu npo-
Tarom Binblie ogHoro poky, ByAiBHUK Mae npo-
BECTU HanexHe BUNpobByBaHHA 3BaplOBanLHOMO
BUpOBHULTBA, e reoMeTpia Ta po3mipu Bigno-
BigatoTb Bumoram EN 1ISO 15614-2 ta gogatky C
uboro cTaHaapTy, Ae 3acTtocoBHo. Ornsaa i BuM-
poByBaHHSA MOBWHHI BKNOYATK Bi3yarlbHUA KOH-
Tponb, pagiorpadivyHUi KOHTPONb, BUSIBIIEHHSA
NnoBepxXHEBUX TPILUMH Ta MaKpOOBCTEXEHHS,

b) skwo ©OyniBHUK He BWKOPUCTOBYE 3Bapto-
BaNbHY TEXHOJIOr0 MPOTArOM TPUPIMHOTO nepio-
Ay, nomy cnig npoBecTu HOBI BUNPOBYBaHHS
TEeXHONOTil.

7.4.3 Amecmauisi 3eaprosasibHUKie ma
ornepamopie 3eaproganbHO20 o06r1a0HaHHSA

3BaptoBasibHMKN MatoTb ByTK aTecToBaHi 3rigHo 3
EN ISO 9606-2, a onepaTtopn 3BaploBasnibHOMO
obnagHaHHA — 3rigHo 3 EN 1418.

Ona rpatyacTuxX KOHCTPYKUIA i3 MOPOXHUCTUX
npocinis 3BaploBalibHUKIB TaKOX aTecTyloTh 3a
BUNPOBYBaHHAMW 3 OAHOCTOPOHHLOIO 3BapOBaH-
HA Ansa 6i4HOro 3’eAHaHHA 3riAHO 3 PUCYHKOM 1.

constructor for some time, the following tests shall
be carried out:

a) if a welding procedure has not been used for
more than 1 year, a production welding test,
where shape and dimensions are according to the
requirements of EN ISO 15614-2 and Annex C of
this European Standard, if applicable, shall be
carried out by the constructor. Examination and
testing shall include visual inspection, radio-
graphic inspection, surface crack detection and
macro-examination;

b) if any welding procedure has not been used by
the constructor for a period of 3 years, a new
welding procedure test shall be carried out by the
constructor.

7.4.3 Qualification of welders and welding
operators

Welders shall be qualified in accordance with
EN ISO 9606-2 and welding operators shall be
qualified in accordance with EN 1418.

For welding hollow section lattice structures,
welders shall also be qualified by a single-side
welding test carried out on a branch connection,
according to Figure 1.

PucyHok 1 — bivHe 3’eaHaHHsA
Figure 1 — Branch connection

MpumiTka. B 6iYHUX 3’€aHaHHAX 3BapHUI LLOB B3J0BX
nepuMmeTpa MoXxe 3MIHKOBATUCA 31 CTUKOBOIO Ha KyTO-
BUN.

Ona koHTponto cnig 36epiratn ceptudikaT BCiX
aTecTauUinHKMX BUNpoByBaHbL 3BapHOBarbLHUKIB Ta
onepaTopis 3BapOBaibHOIO 06nagHaHHS.

7.4.4 KoopduHauyiliHuli nepcoHas 3eapio-
easibHUX po6im

Ona EXC2, EXC3 ta EXC4 nig 4Yac 3gaptoBaHHs
KoopAuHaLito pobiT 3abesnevye kKoopaUHaALINHWUA
nepcoHarn, skui Mae HanexHy keanidikauito Ta
AOCBIO B onepauisix 3BaploBaHH4, Harnsag skux
BiH Befe 3rigHo 3 EN ISO 14731.

NOTE In branch connections the weld may change
between butts and fillets around the perimeter.

Certificates of all welder and welding operator
qualification tests shall be retained for inspection.

7.4.4 Welding coordination personnel

For EXC2, EXC3 and EXC4, welding coordination
shall be maintained during the execution of weld-
ing by welding coordination personnel suitably
qualified for, and experienced in the welding opera-
tions they supervise as defined in EN ISO 14731.
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HeobxigHi TeXHIYHI 3HAaHHS NepcoHany, LWo Koop-
AuvHye 3BaptoBaHHA ans EXC2, EXC3 ta EXC4,

3a3HaveHo y Tabnuui 7.

The required technical knowledge of welding co-
ordination personnel for EXC2, EXC3 and EXC4
is given in Table 7.

Tabnuua 7 — HeobxigHi TeXHIYHI 3HaHHA KOOPAMHALIMHOrO NepcoHany 3saploBanbHUX pobiT

Table 7 — Required technical knowledge of welding coordination personnel
Twn 3BaptoBanbHUX Martepianis
Type of welding consumables
Knac OcHoBHWI Tun 3, Tvn 4 Tun 5
BUKOHAHHSA | MaTepian Type 3, Type 4 Type 5
Execution Parent
class material |HOMiHanbHa ToBLUMHA MaTepiany, MM|HoMiHanbHa ToBLUMHA MaTepiany, MM
Nominal thickness of material in mm | Nominal thickness of material in mm
t<128 t>12 t<128 t>12
3XXX, BXxXxX B
EXC2 IHWKMN B S s S
Other
3xxx, 5xxx S S
EXC3 IHWIUNM S C
Other c c
EXC4 Bei C
all

MpumiTka. Y Ui Tabnuui He MICTATbCA pekoMeHzauil Woao MOXIMBMX KOMDiHaUii cknagoBux maTtepianis
(ocHOBHUI MaTepian Ta nNpucagHuin MeTan) npu 3saptoBaHHi. JonycTumi Ta pekoMmeHAoBaHi kombiHauil auB. y
EN 1999-1-1.

NOTE This table gives nho recommendation about possible combinations of constituent materials (parent materials
and filler metal) to be welded. For allowed and recommended combinations, see EN 1999-1-1.

8 KiHueBi nnacTuHK Ao 25 MM.
@ End plates up to 25 mm.

B — 6a30Bi TexHi4Hi 3HaHHSA arigHo 3 EN 1ISO 14731;
S — cneujianbHi TeXHIYHI 3HaHHSA 3rigHo 3 EN ISO 14731,
C — BcebiyvHi TexHiyHi 3HaHHsA 3rigHo 3 EN [SO 14731.

B Basic technical knowledge according to EN ISO 14731.
S Specific technical knowledge according to EN 1SO 14731.

C Comprehensive technical knowledge according to EN 1ISO 14731.

7.5 MigroToBKa i BUKOHaHHA 3BaplOBaHHsA

7.5.1 3azanbHi NONI0XeHHS

3BaploBaHHs Mae BWMKOHYBATUCA 3riHO 3 peko-
MeHOauisamu, HagaHumn y EN 1011-11EN 1011-4.

Y pasi 3acTocyBaHHSA iHLWNX 3BapoBanbHUX Mpo-
LeciB HiX Ti, WO HagaHo y 7.3, cnig 3asHavaTu
BUMOIM [0 3BaplOBaHHA i NpoOBOAUTU aTtecTauilo
HanexHuMu BUNpobyBaHHSAMU TEXHONOTIT.

YacoBui iHTepBan Mk OMULLEHHAM i 3BapOBaH-
HSAM cnif CKOpOTUTU A0 MiHIMyMy, o6 He ByB
GinbLie 4 roa.
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7.5 Preparation and execution of welding

7.5.1 General

Welding shall be carried out in accordance with
the recommendations given in EN 1011-1 and
EN 1011-4.

If other welding processes than stated in 7.3 are
used, the requirements for welding shall be speci-
fied and be qualified by an appropriate welding
procedure test.

The time interval between cleaning and welding
shall be as short as possible and shall not exceed
4 hours.
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7.5.2 [Nidzomoeka 3’¢OHaHHA

Cnig poTpumyBaTncs pekoMeHAalin, HaBeaAeHNX
y ctaHgaptax EN 1011-1 i EN 1011-4. Kpim Tor0,
3aCTOCOBYHOThL TaKi BUMOTH:

— nigrotoBka 3'eQHaHb, BKNHOMAKOUM OOMNYCKM i
NiAroHKy, MOBWHHA BiAMOBIgATM NIAroTOBU
oo BMnNpobyBaHHA TEXHOSOTIT 3BaptOBaHHS;

— SAKLLO cnig BigkopuryBaTu Noxmoku B reoMeTpil
3'edHaHHA HanmaBfieHHAM, BUKOPWUCTOBYHOTb
aTecToBaHy TEXHOJIOTI0 3BapOBaHHS.

HeobxigHO NpoAeMOHCTpyBaTH, LLO BIIACTUBOCTI
KOHCTPYKUIi He NopyLUeHi.

7.5.3 3axucm eid ammocghepHuX enueie

Ak 3BaptoBanbHUK/onepaTop, Tak i poboya 3oHa
MatoTb OyTW afekBaTHO 3axmLLeHI Big aTMmocdep-
HWUX BNNuBIB, 0coBNMBO BITpY.

HeobxigHo TpumaTu 3BaploBarsbHi NOBEPXHi Cy-
XVUMW Ta YHUKATU YTBOPEHHSA KOHAEHC ATy Ha HUX.

Akwo Temnepartypa matepiany, woe 6yae 3sapto-
BaTuCH, HWXK4Ye 5 °C, MOXXIMBO, HeobXigHO 3acTo-
CyBaTW HanexHe HarpiBaHHsi.

7.5.4 CknadaHHs Onsa 3eaprogaHHA

HeobxigHo 3acTocoByBaTW pekoMeHaalil, HaBe-
deHiy EN 1011-1i EN 1011-4. Kpim Toro, 3acto-
COBYIOTb Taki BUMOTU:

— cnig 3abeaneunTn BUPIBHIOBAHHS 3BapOBaHNX
KOMMOHEHTIB Ta 3akpinuTn nNpuxonsnoBanb-
HAMK LUBaMK abB0 30BHILLUHIMU NPUCTPOSIMM, i
Take BUPIBHIOBAHHSA CNiJ BUTpUMYyBATU Nig vac
Nno4vaTKoBOro 3BaplOBaHHS,

— CKNnajaHHa Mae nNpoBoauTUCA Tak, Wob nia-
roHka 3BapHuUX 3'eHaHb Ta OCTATOMHI po3Mipu
KOMMOHEHTIB He MepeBuLLyBann 3asHaveHUx
ponyckis. Cnig BpaxyBaTu HeobxigHi npwu-
Nnycku Ha gedopMallii Ta ycaaky;

— CKNnagaHHa Ta BUTPUMYBAHHS Y MNEBHOMY
MOMNOXEHHI 3BaplOBaHUX KOMMOHEHTIB Mae
BiabyBatncs Tak, Wob 40 3BApHMX 3'€dHaHb
OyB nerkum goctyn Ta BoHU Bynn 6u aobpe
BUAMMI Ons  3BaploBaribHUKa/onepartopa/iH-
criekTopa.

7.5.5 Tumyacosi npuedHaHHA

Cnig 3a3Ha4nTh, UM OO3BONEHO MPUBAPIOBAHHS
TMMYacoOBMX NpUedHaHb. FKWO O03BONEHO, 3a-
3HavaloTb BCi OiNsHKW, Oe Take MpUBaplOBaHHS
3abopoHeHo.

7.5.2 Joint preparation

The recommendations given in EN 1011-1 and
EN 1011-4 shall apply. In addition, the following
requirements apply:

— the joint preparation including tolerances and
fit-up shall conform to the preparation of the
welding procedure test;

— iferrorsin the joint geometry shall be corrected
by overlay welding a qualified welding pro-
cedure shall be used.

It shall be demonstrated that the property of the
structure is not harmed.

7.5.3 Weather protection

Both the welder/operator and the working area
shall be adequately protected against weather ef-
fects, especially wind.

Surfaces to be welded shall be maintained dry
and free of condensation.

If temperatures of material to be welded are below
5 °C, suitable heating can be necessary.

7.5.4 Assembly for welding

The recommendations given in EN 1011-1 and
EN 1011-4 shall apply. In addition, the following
requirements apply:

— components to be welded shall be brought into
alighment and held by tack welds or external
devices and the alignment shall be maintained
during initial welding;

— assembly shall be carried out such that the
fit-up of joints and the final dimensions of the
components are within the specified toleran-
ces, suitable allowance shall be made for
distortion and shrinkage;

— the components to be welded shall be
assembled and held in position such that the
joints to be welded are readily accessible and
easily visible to the welder/operator/inspector.

7.5.5 Temporary attachments

It shall be specified if welding of temporary attach-
ments is permitted. If permitted, the locations
where this welding is not allowed shall be speci-
fied.
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HeobxigHo goTpuvMmyBaTUca pekoMeHAauil, Ha-
BeaeHnx y EN 1011-1 i EN 1011-4. Kpim Toro,
3aCTOCOBYIOTb TakKi BUMOTU:

— BCi 3BapHi LWBM ANA TMMYacoBuX 3'€dHaHb
MOBWUHHI BYTW BUKOHaHI 3rigHO 3 TeXHIYHUMU
YMOBaMU Ha TEXHOJIOTiK 3BapOBaHHS;

— KO TMMYacoBi 3'eQHaHHA MOTPIBHO BMAa-
nntK pisaHHam abo BupyOKow, nicns Takux
ornepauin NoBepxHs OCHOBHOIC MeTany pe-
TernbHO BiAWNIOBYETLCA A0 MAAKOro CTaHy
BpiBEHb 3 HLUMMW OiNISTHKaMW.,

7.5.6 lpuxonnreanbHi weu

HeobxigHO BUKOHYyBaTU pekoMeHAaulil, HaBedeHi
y EN 1011-1 i EN 1011-4. Kpim TOro, sacroco-
BYKOTb TakKi BUMOTU:

— NpUXONIIOBaribHi 3BapHi LWBW pO3TaLIOBYIOTb
B Micusx, NpuaaTHUX ANs noyvaTky/3akiHYeHHs
wBa;

— Ansa 3'egHaHb, WO 3BaplOOTLCA aBTOMaTUY-
HUM ab0 NOBHICTIO MeXaHi30BaHUM CMOCODOM,
ana EXC3 i EXC4 yMOBM po3MiLLLeHHS Npuxon-
NBanbLHUX 3BapHKX LUBIB CMig BKMAOYUTM B
TEeXHIMHi YMOBMW Ha TEXHOJIOTi0 3BaplOBaHHS.

7.5.7 MNonepedHe HazpieaHHA ma MiKnpoxoo-
Koea memnepamypa

MakcumareHa TemnepaTtypa nonepeHboro Ha-
rpiBaHHs Ta nepej HacTynHUM MPOXOAOM Mae
ByTn, sik pekomeHgosaHo y EN 1011-4.

7.5.8 Cmukoei weu

HeobxigHo 3acTocoByBaTW pekoMeHaalil, HaBe-
neHi y EN 1011-1 i EN 1011-4. Kpim Toro, Ha
00OaToK, 3aCTOCOBYIOTh Taki BUMOTU:

— Cnig 3asHauyuTu posTallyBaHHS CTUKOBUX
3BAapHUX LUBIB, LLIO BUKOPUCTOBYIOTLCS SK 3'€a-
HyBaJibHi, abn NpucTocyBaTUCA OO MOXITMBUX
OOBXWH CKnagoBux BUpobiB;

— ana EXC3 ta EXC4, a Takox EXC2, skuo
3a3HadeHo, Ana 3abesanedeHHs NOBHOI TOB-
LWWHM WBa Ha KiHUi cnig BUKOpUCTOBYBAaTU
TUMYACOBI MNAaHKW Ha nodaTky Ta KiHui npo-
XOAKM,

— nicna 3aBeplueHHs WBIB Byab-Aki TUMYacoBI
TEXHOMOrYHI NNnaHkn abo AOMOMiXKHUIA MaTe-
pian HeobxigHO BWMAanNUTU BignosigHO A0
7.5.5.
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The recommendations given in EN 1011-1 and
EN 1011-4 shall apply. In addition, the following
requirements apply:

— all welds for temporary attachments shall be
made in accordance with the welding
procedure specification;

— if temporary attachments have to be removed
by cutting or chipping, the surface of the parent
metal is subsequently to be carefully ground
smooth and flush;

7.5.6 Tack welds

The recommendations given in EN 1011-1 and

EN 1011-4 shall apply. In addition, the following

requirements apply:

— tack welds shall be located in positions
suitable for the start/stop position;

— for joints welded by an automatic or fully
mechanized welding process for EXC3 and
EXC4 the conditions for deposition of tack
welds shall be included in the welding
procedure specification.

7.5.7 Preheating and interpass temperature

Preheating and interpass maximum temperature
shall be as recommended in EN 1011-4.

7.5.8 Butt welds

The recommendations given in EN 1011-1 and

EN 1011-4 shall apply. In addition, the following

requirements apply:

— the location of butt welds used as splices to
accommodate available lengths of constituent
products shall be specified;

— forEXC3 and EXC4, and for EXC2 if specified,
run-on/run-off pieces shall be used to ensure
full throat thickness at the edge;

— after completion of the welds any run-on/
run-off pieces or supplementary material shall
be removed and their removal shall conform to
7.5.5.
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7.5.9 lpopi3Hi ma kopkoei 3eapHi weu

OTBOpW AN MpoPi3HMX Ta KOPKOBUX 3BapHWX
LWBIB MatoTb ByTK NponopuinHuMK, abun Byno 3a-
DesneyeHo AOCTATHIN AOCTYN ANSA 3BapOBaHHS.

HeobxigHO 3a3Ha4UTU po3aMipu.
MNepwnin npoxig Mae 3aBepLUNTN KOHTYP OTBOPY.

KopkoBi 3BapHi LB MOXYTb BWKOHYBaTUCA Ha
NPOPI3HUX LWBaxX nue nicns no3uTMBHOI nepe-
BipKM KyTOBOrO 3BaploBaHHA nasa. BukoHaHHsi
KOpKOBMX 3BapHUX LIBIB 6e3 nonepeaHbLOro npo-
Pi3HOro 3BaplOBaHHA He J03BOMAETLCH, AKLO He
3a3Ha4eHo iHwe.

7.5.10 /JHwi munu 38apHux weis

HeobxigHO 3a3HaunTM BUMOMM A0 iHLWMX TUNIB
3BapHUX LUBIB, WO BWKOHYIOTb 3a iHLWWUMW Mpo-
uecaMy HiXX BCTaHoBNeHi y 7.3, i BOHW MalTb
3a0BOJILHATHU Ti X cami BUMOTU, LLIO BUSHAYEHO B
LUbOMY CTaHaapTi.

7.6 Kputepii npuinMaHHs
Kputepii npunmaHHs HagaHo B 12.4.4,

7.7 TepmiyHa o6po6ka nicnsi 3BaproBaHHs

Akwo noTtpibHa noBHa TepmiuHa 0O6pobka
(oBpobka po3yMHOM, rapTyBaHHS i AucnepciiHe
TBepAiHHs) abo LUTy4YHe cTapiHHA 3BapHUX KOM-
MOHEHTIB, cni BWKOPUCTOBYBATW aTecTOBaHy
TexHosorit. Bnnue tepmivHoOl 06pobku Ha Miu-
HicTb HeobxiaHO nepeBipATU BUNPOBYBAHHAM
TexHonorii 3rigHo 3 EN ISO 15614-2. Lle Heob-
XiAHO TaKOX, SIKLLO A5l PEMOHTHOIO 3BaploBaHHSA
noTpibHa ob6pobka nicna 3BaproBaHHSA, 32 BUHAT-
kom crinasy EN AW-7020, oo sikoro pekomeH-
Jauii gadi B npumiTui 3.

BunpobyBaHHs TexHonorii Mae NigTBepanTH, Lo
obpaHMin MeToa BianoBidae BMMOram Ao Mil-
HocTi, cTabinbHOCTI hopMU Ta TOMHOCTI PO3MIpIB.
Kpim TOro, HeobxiAHO BpaxoByBaTN 4OOATKOBI y3-
rogxeHi BUMOrn Ao sIKOCTi, Hanpwuknag, obpobka
aHOLHUM OKUCIEHHSIM.

MpumiTka 1. HacTaHoBM wogo TepMivHoi 0bpobku
nicnsa 3saptoBaHHA MoxHa 3HanTv B CR ISO 17663.

HopatkoBi cnevianbHi HacTaHOBM MOXHa OTpUMAaTu
Big BUpOBHMKa cknagosoro Bupoby.

MpumiTka 2. TepmiyHa 0b6pobka y BUMMAAZ WITYYHOro
CTapiHHA MPakTUYHO He Mae BNNUBY Ha popMy i Tou-
HIiCTb pO3MIpiB KOHCTPYKLIT.

7.5.9 Slot and plug welds

Holes for slot and plug welds shall be propor-
tioned so that adequate access can be provided
for welding.

Dimensions shall be specified.

The first pass shall complete the circumference of
the hole.

Plug welds shall be made only after the fillet weld-
ing in the slot has been checked as satisfactory.
Plug welds performed without previous slot weld-
ing are not permitted unless otherwise specified.

7.5.10 Other welds

The requirements for other welds made by other
processes than stated in 7.3 shall be specified
and shall be subject to the same welding require-
ments as specified in this European Standard.

7.6 Acceptance criteria
The acceptance criteria are given in 12.4.4.

7.7 Post-weld heat treatment

If a complete heat treatment (solution treatment,
quenching and ageing) or an artificial ageing of
welded components is required, a qualified proce-
dure shall be used. The influence of the heat treat-
ment on strength shall be proved by a procedure
test according to EN ISO 15614-2. This is also re-
quired if repair welding needs a postwelding treat-
ment, except for the alloy EN AW-7020 where
recommendations are given in Note 3.

The procedure test has to prove that the chosen
method meets the requirements for the strength,
stability of shape and dimensional accuracy. Fur-
ther agreed quality requirements have to be con-
sidered as well, e.g. anodic oxidation treatment.

NOTE 1 Guidance on post-weld heat treatment can be
obtained from CR ISO 17663. Further specific
guidance can be obtained from the manufacturer of the
constituent product.

NOTE 2 A heat treatment in the form of artificial ageing
has practically no influence on shape and dimensional
accuracy of the structure.
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MpumiTka 3. [Ana WTy4yHOro crapiHHA BupobGIiB 3i
crnasy EN AW-7020 i wTty4Horo crapiHHa nicna 3ea-
plOBaHHA 3BapPHWMX KOMMOHEHTIB 3 Lboro cnnasy Gyno
MOKa3aHO MPUIAHATHICTb HACTYMHUX TemnepaTypHUX
eTanis:
—1- eTan: > 3 gHiB 3a KiMHaTHOI Temnepartypu,
— 2-h etan: 8-10 rog 3a + 90 °C = 5 °C (TeMnepaTypa
MeTany);
—3-netan: 14-16rog 3a + 145 °C £ 5 °C (Temnepartypa
mMeTany).
Y pasi peMOHTY KOHCTpYKLUIi 3i cnnasy EN AW-7020
3BaplOBaHHSIM 30HY BUMpPaBIIeHHA 3BapHOro LWBa
MOXHa TepMi4HO OBpPOBUTU 3 BUKOPUCTAHHAM
TepMIMHUX NOKPUTTIB. [MpUNHATHOW BBaXaeTbcsA
0b6pobka 3a HACTYMNHOI TeMnepaTypolo:
— 22-26 rog 3a + 120 °C = 5 °C (TemnepaTtypa
MeTany).
3BapHi BMpobu 3i cnnasy EN AW-7020, aki He
nignaravTb TePMIiYHIN obpobui nicna 3BapoBaH-
HA, He cnig nigaaBaTu NOBHOMY HaBaHTaXXEHHIO
0o kKiHust 30-g4eHHoro nepiody NpupoaHoro cra-
piHHSA. [epioa NpUpPOAHOro CTapiHHA MOXHA CKO-
pOTUTU, AKLLO cneliansHa obpobka BUKOHYETLCA
3rigHO 3 TEXHIMHUMKW YMOBaMW Ha TEXHOTOTIH0.
MpumiTtka 4. NPpUIRHATHOIO BBaXXaETbCA HAcTyNHa Tep-
MiyHa obpobka:
—60rog 3a + 60 °C £ 5 °C (Temnepatypa meTtany).
MoTpibHO AOKYMeHTyBaTH icTOpil0 TepMidHOT 0B-
pobKuN.

8 MEXAHIYHI 3ACOBU KPINNEHHA
TA KNEWOBI 3’€HAHHSA

8.1 CknapgaHHA 3’egHaHHA ANA MeXaHiuHoro
KpinneHHs

8.1.1 Mlidzomoeka KOHMaKMHUX NO8ePXOHb

Mig 4Yac cknagaHHA KOHTaKTHI NOBEPXHi (3 NOk-
puTTaAM abo 6e3 HbOre) MOBUHHI BYyTU ouMLLEHI
Bi ycix 3abpyaHeHb. KOHTaKTHIi NOBEpPXHi MalTb
OyTn rmagkumm i 6e3 sagmpok, abu 3abesneuntn
WiNbHY Nnocaaky Aetanen, Wo 3'eaHyTbCA.
MacTuno HeobXxigHO BUAANUTU 3 MOBEPXHI, BUKO-
PUCTOBYIOUM XiMiYHI OuMLLyBaYi, a He rasonorsny-
MeEHEeBEe OUULLIEHHS.

AKWo NoTpiBHO YLWiNbHEHHS KOHTAKTHUX NOBep-
XOHb, 3aCTOCOBYETLCS NMYHKT 10.

8.1.2 Iidz20HkKa

OkpeMi KOMMOHEHTW, L0 CKNnagawTb YacTUHY
3arasibHOro LWapy, He TMOBWHHI BigpisHATUCA
3a ToBLWMHO Binblue Hixk Ha D, ae D = 1 MM, §IK

36

NOTE 3 For artificial ageing of products of the alloy

EN AW-7020 and the post welding artificial ageing of

welded components of this alloy, the following tem-

perature steps have been shown to be appropriate:

— 15t step > 3 days at room temperature;

— 2" step 8 to 10 hours at + 90 °C + 5 °C (meta tem-
perature};

—3,gstep 14 to 16 hours at + 145 °C £ 5 °C (metal tem-
perature)

In case of repairing structures of EN AW-7020 by
welding the weld repair area may be heat treated
using heating blankets. The following tempera-
ture treatment has been shown to be appropriate:

— 22 to 26 hours at + 120 °C '5 °C (metal
temperature).

Welded products of the alloy EN AW-7020 that
have not been the subject of a post welding heat
treatment shall not be subjected to full load before
a natural ageing period of 30 days. The natural
ageing period may be shortened if a special treat-
ment is carried out according to the procedure
specification.

NOTE 4 The following heat treatment has been shown
to be appropriate:

— 60 hours at + 60 °C "5 °C (metal temperature).
Documentation of the heat treatment history is re-
quired.

8 Mechanical fastening and adhesive
bonding

8.1 Joint assembly for mechanical fastening

8.1.1 Preparation of contact surfaces

At the time of assembly, the contact surfaces
(coated or uncoated) shall be free from all con-
taminants. Contact surfaces shall be smooth and
without burrs to enable a solid seating of the parts
to be connected.

Oil shall be removed from the surface by using
chemical cleaners, not by flame cleaning.

If sealing of contact surfaces is required, Clause
10 applies.

8.1.2 Fit-up

Separate components forming part of a common
ply shall not differ in thickness by more than D,
where D is 1 mm generally or 0,5 mm in preloaded
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npaswuso, i 0,5 MM B 3acCTOCYBaHHAX 3 nonepea-
HiM HaTarom (ame. puc. 2). KO BUKOPUCTOBY-
IOTb YLWiNbHIOBAsbHI NnacTnHu, Wwob He nepe-
BULLUMTM 3a3HAYEHOro BULLE OOMEXKEHHS, TXHs
TOBLUWHA He MOBWHHA ByTK MeHLe 1 MM.

MpumiTka 1. Y BMNagky Cepro3HOro KOPO3iHOro

BMAMBY, abu YHWKHYTU WINUHHOI KOpO3ii, MOXe 3Ha-
JobuTtnca yLwinsHeHHsa 3a3opy.

MpumiTka 2. ToBWMHa NOBMHHA ByTK NigibpaHa Tak,
Wwob makcumanbHa KinbKiCTb YLWiNbHOBaNbHUX Nnac-
TWH He NepeBuLLyBana TpboxX.

applications (see Figure 2). If packing plates are
provided to ensure that the difference in thickness
does not exceed the above limit, their thickness
shall not be less than 1 mm.

NOTE 1 In case of severe corrosive exposure, avoiding
crevice corrosion may require sealing of the gap.

NOTE 2 Thickness should be fitted so as to limit the
number of packing plates to a maximum of three.
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Mo3Haku:
D — pisHuusa

Key:
D Difference

PucyHok 2 — PisHMUA y TOBLUMHI KOMMOHEHTIB 3aranbHOro wapy

Figure 2 — Difference of thickness between components of a common ply

YWinebH0BanNbLHI NNacTMHU MOBUHHI MaTW KOpO-
3ilHY NoBefiHKY i MexaHiyHy MIUHICTb, Lo CyMic-
Ha 3 cycigHiMW NMacTMHYacTMMU KOMMOHEHTaMu
3'eQHaHHA. 3HauyHy yBary cnig npuainitu puau-
Kam Ta Hacrigkam enekTpoxiMiMHOI Koposil, sika €
pesyrbTaTtoM KOHTaKTy HeOAHOPIAHNX MeTaniB.
Mpumitka. He noTpibHO AopaTkoBC 3akpinniosaTu
3’eHaHHs 3 nonepeaHiM HaTArOM NPOTU ocnabreHHs,
AKLWO HaTAr 60nTiB BUKOHYHOTbL 3rigHo 3 8.3.2.

Mepen BcTaHoBneHHaM BonTiB ANs 3'¢AHaHbL 3
nonepeaHiM HaTarom HeobXigHO nepeBipUTU
NpaBUNLHICTE CKNadaHHA M BUPIBHIOBAHHS (SIKLLO
HeobxigHo, cnig BUkopucTaTu onpasku abo TUM-
yacosi 6onTu).

8.1.3 Mlidzomoeka KOHMaKMHUX M06EePXOHbL 6
3’e@HaHHsAX, cmilikux do 3cyey

Cnig 3a3HayaTh NoLLy KOHTaKTHUX MOBEPXOHb Y
3'eQHaHHAX, CTINKUX OO0 3CYBY.

AKwo He 3a3HaJeHO iHLWe, KOHTAaKTHI MOBEpPXHi
cnig 3nerka oB6pobuTn NICKOCTPYMUHHUM OMU-
LLIeHHAM [0 LIOPCTKOCTI 3i 3HayeHHaMm R, = 12,5,
BUMipAHUM 3rigHo 3 EN 1SO 4288.

Packing plates shall have compatible corrosion
behaviour and mechanical strength with the adja-
cent plate components of the joint. Full consider-
ation shall be given to the risk and implication of
galvanic corrosion resulting from dissimilar met-
als being in contact.

NOTE It is not necessary to secure additionally

preloaded connections against loosening if the bolts
are preloaded according to 8.3.2.

The proper assembly and alignment shall be as-
sured before mounting bolts for preloaded con-
nections (if necessary mandrels or temporary
bolts shall be used).

8.1.3 Preparations of contact surfaces in
slip-resistant connections

The extent of contact surfaces in slip-resistance
connections shall be specified.

Unless otherwise specified, the contact surfaces
shall be lightly grit blasted to a roughness value,
R, = 12,5 measured in accordance with
EN ISO 4288.
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Lo cTocyeThea iHWMX BUAIB 0BpOoBKN NOBEPXHI,
KoeiLieHT 3CyBY MOXKHA BU3HAYUTK 3a npoLeny-
poto, Lo HaeeaeHa B goaatky D. Akwo Bumips-
HUI koeddilieHT 3CyBY He BigMoBigae 3agaHOMY,
HeoBXigHO BMKOHATWU HanexHi kopurysarbHi fii.

Mig 4Yac BUroTOBMEHHA Ta MOHTaXy Chnif BUKO-
HyBaTW BCi HeObXiaHi 3axoam Ansi 3abes3neyeHHs i
3bepexXeHHs HaneXHWUX BNacTUBOCTEN MOBEPXHI
TepTs.

8.2 bBonToBi 3’egHaHHA
8.2.1 3azasnibHi NONI0XEeHHS

KombiHauia 6onTa, ranku i wanbun mae BianoBsi-
AaTtu 3asHadeHoMy y Tabnuui 5.

Y Bontax 3 nonepeaHiM HaTArOM i B pO3TATHYTUX
fonTax pisb NOBUHHA BUCTYNATW HaA ramkow, sk
MiHiMyM, Ha oguH BUTOK. [1ns BonTie kaTeropii A
JOCTaTHbO, SAKLWO pi3b 3aKiHYYETbCA HapiBHi 3
ramkoto.

IOna 6ontiB 6e3 nonepegHbOro HaTAry MiHiMyM
OLVH MOBHWIA BUTOK pi3i (Ha gogaTok Ao ii 3biry)
NMOBUHEH 3anuaTMCHA BifIbHUM MK OMNOPHOK
NnoBepxHero rakm Ta vacTuHow Tina tonTa 6e3
pisi.

Ona 6onTtie 3 nonepeaHiM HATAroM 3rigHo 3
EN 14399-3 ta EN 14399-7 npuHaiMHi YoTUpU
NOBHI BUTKM pisi (Ha goaady go ii 36iry) maTb
ANWTUCS MiDK OMOPHOK NOBEpXHel rankn Ta
YyacTuHoto Tina 6onta 6e3 pisi.

Ona 6onTtie 3 nonepeaHiM HATAroM 3rigHo 3
EN 14399-4 1a EN 14399-8 OoBXwuHa 3axsaTty
Mae y3rogxysaTtuch i3 HagaHow y EN 14399-4.

Onst WinMHHMX OTBOPIB Pisb HEe NOBUHHA BXOONTU
00 3'edHYBafibHUX KOMMOHEHTIB, SAKLIO MiaHy-
€TbCHA, LLO LLISTMHHI OTBOPU MaKTh KOMMEHCYBaTH
TensioBe po3LWnpeHHs . AKLLO rofioBku 60nTiB abo
rankyn 3HaxoOaTbCsA B MPSIMOMY KOHTaKTi 3 KOM-
NOHEHTaMM 3i WiNIMHHUMW OTBOPaMMU, CIiJ BUKO-
puctoByBaTU 30inblueHi Wandu abo nnacTuHuy,
LWo6 BOHM MOBHICTIO 3aKpUBann OTBOPM.

8.2.2 borimu

BonTtu He MOXHa nNpuBaploBaTH, AKLO He 3a3Ha-
YeHo iHLWe.

Bontu HeobxigHo BCTaBNATU 6e3 NOLUKODKEHHS
pisi.

Mpu BUKOPUCTaHHI BONTIB Y KOMNOHEHTaX 3 BHYT-
pPilLHLOK pi33to HeobxigHO chelianbHe ysrof-
XeHHsA Big BUpoOBHMKa cknagosoro BUpoby B
YacTuHI NiAroHKK pisi N 3aTAryBaHHA 6onTiB.
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For other surface treatments, the slip factor may
be determined using the procedure given in An-
nex D. If the measured slip factor does not con-
form to the specified slip factor, adequate
corrective actions shall be taken.

All necessary precautions shall be taken during
manufacturing and erection to ensure that the re-
quired property of the friction surface is achieved
and kept.

8.2 Bolted connections
8.2.1 General

The combination of bolt, nut and washer shall be
in accordance with Table 5.

In preloaded bolts and bolts with tension the
thread of the bolt shall protrude at least one
thread over the nut. For bolt category A, it is suffi-
cient if the thread ends even with the nut.

For non-preloaded bolts, at least one full thread
(in addition to the thread run out) shall remain
clear between the bearing surface of the nut and
the unthreaded part of the shank.

For preloaded bolts according to EN 14399-3 and
EN 14399-7, at least four full threads (in addition
to the thread run out) shall remain clear between
the bearing surface of the nut and the unthreaded
part of the shank.

For preloaded bolts according EN 14399-4 and
EN 14399-8, clamp lengths shall be in accor-
dance with those specified in EN 14399-4.

For slotted holes the thread shall not go into the
joined components, if the slotted holes are
planned to absorb thermal expansion. If bolt
heads or nuts are directly in contact with compo-
nents with slotted holes it is necessary to use
over-sized washers or plates to cover the holes
totally.

8.2.2 Bolts
Bolts shall not be welded, unless specified.

Bolts shall be inserted without damaging the
threads.

Using bolts in components with inside thread it is
necessary to have a special adaptation with the
manufacturer of the constituent product regarding
the fitting of the thread and tightening of the bolts.
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8.2.3 WljinbHo npuneani 6onmu

LWinsHo npunerni 60ATU MOXHa 3aCTOCOBYBaTH B
yMOBax 3 norepeHiMm HaTsirom Ta 6e3 HLOro.

Pi3b WwinsHo npunernoro 6onta He Mae 3axoauTn
00 NMOLMHK 3pisy. [loBXUHA pisbONeHOT HYaCcTUHU
Tina wineHo npunernoro 6o5Ta, siKy BKIOYEHO 40
poBOoYOi OOBXWMHW, HE MOBWHHA NepeBuLLyBaTh
1/3 TOBLIWHWM NMACTMHKM, SKWO He 3a3HavyeHo
iHWe, amB.. puc. 3.

MpumiTka. 36ir pi3i HanexuTb 40 piabbneHol YacTUHMW.

8.2.3 Fitted bolts

Fitted bolts might be used in preloaded and
non-preloaded applications.

The thread of a fitted bolt shall not be included in
the shear plane. The length of the threaded por-
tion of the shank of the fitted bolt included in the
bearing length shall not exceed 1/3 of the thick-
ness of the plate unless otherwise specified, see
Figure 3.

NOTE The thread run out belongs to the threaded
portion of the bolt.

k|
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PucyHok 3 — MakcumanbeHa HapizHa YacTuHa Tina B cknagi poboyoi AOBXMHM LLiNBHO NpUnernmMx
bonTis
Figure 3 — Maximal threaded portion of the shank in the bearing length for fitted bolts

WinsHo npunerni 6ontu cnig BCTaHOBNOBATU
Be3 HaaAMipHUX 3ycurb, LWoB He MoLKoAUTHU pisi.

8.2.4 NMomaltiHi 6ontmu

MoTanHi 6oNTN MOXHa BUKOPUCTOBYBATU B 3'€f-
HaHHSAX, Je HOMiHanbHa TOBLUMHA 30BHILUHLOIO
wapy Ha 1,5 MM Binble HixX rMnMbuHa NoTanHoI
FONOBKMW.

8.2.5 latiku

Ona EXC1, EXC2 i EXC3 cTonopHi npuctpoi
He NOTPIOHI, SIKLLO Ue He 3a3Ha4YeHo creuianbHo.
arikn 6onTiB 3 NonepedHiMm HaTarom ans EXC4,
SIK NpaBurio, NOBUHHI ikcyBaTUCH.

MpumiTka 1. Pikcauito ravkm MoxHa BMKOHyBaTU CTO-

MOPHUMU MPUCTPOSIMK (CTOMOPHA ravika, KOHTpramnka,
KnenoBuin MaTtepian Towo) abo iHwMMK 3acobamu.

larikn Ha cymicHOMY BonTi MaloTb Nerko 3akpy-
YyBaTUCb BPYYHY. AKLLO OS5 TOYaTKOBOTO HaKpy-
4YyBaHHA xoda © opfHiel 3 ramok 3Hagobuscs
IHCTPYMEHT, HeOobXiAHO BpY4HY NepeBipATH Bifb-
HWUW XiZ oAHiel raniku nicns novaTtkosoro ocnab-
NeHHs | Nnepen 3aTAryBaHHAM AN KOXHOI HOBOT
napTii ranok i 6onTis.

Fitted bolts shall be installed without applying ex-
cessive force, and in such a way that the thread is
not damaged.

8.2.4 Countersunk bolts

Countersunk bolts may be used in connections
where the nominal thickness of the outerplyis 1,5
mm greater than the depth of the countersunk
head.

8.2.5 Nuts

For EXC1, EXC2 and EXC3 locking devices are
not required, unless specified. The nuts of
non-preloaded bolts for EXC4 shall generally be
secured.

NOTE 1 Securing the nut can be done by locking
devices e.g. lock nut, counternut, pasting material, etc.
or by other means.

Nuts shall run freely by hand on their partner bolt.
If a tool is necessary for entering one of the nuts,
one nut shall be checked for free running by hand
after initial loosening and prior to tightening for ev-
ery new batch of nuts and bolts.
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MpumiTtka 2. [Ina gedakux TUMiB CTONOPHUX NPUCTPOIB
ravky HEMOXIMBO BINbHO 3aKpyYyBaTu BPYUHY.

Pisb 6onTiB 3 aniomiHilo i HepxaBitoumx cTanen
NoBUHHa OyTW 3MalleHa nepe CKNadaHHSAM,
SIKLLO 3rooMm 3'eJHaHHs Bye AEMOHTOBAHO.

Ona EXC3 i EXC4 raiikn HeobXxigHO MOHTYBaTu
Tak, abu MapKyBaHHS 3 NMO3HAYEHHAMW 3anuLia-
nocst BUOAUMUM ONSA KOHTPOSIO M nicnsa 3akpy-
YyBaHHA.

MpumiTka 3. [na ranok 3 onopHMMK Wwanbamu 3ara-
1NOM cnig NepeBipATH, WO NOBEPXHA Wanbu Jo ranku
MPaBMIbHO PO3TaLLOBaHa, Xo4a Lie He € CYyTTEBUM A
6onTa, WO npauke B OMOPHIN YacTWHI.

lMpn BUKOpPUCTaHHI Tramok 3i CTPWKHAMM, LULO
MaloTb 30BHILLUHIO pi3b, HEOOXiAHO OTpUMATK che-
UianbHe Y3rokeHHss BMpOOHMKA CKIadoBOro
BUpOBY CTOCOBHO MNIArOHKM pisi i 3aTaryBaHHA
ramku.

8.2.6 WWaiibu

Wanbn m™aTb BCTAHOBNOBATM Mig rOMOBKY
bonTa abo nig ranky. o cknagy 60NTOBUX KOM-
nrektis cuctemm HR 3 nonepedHiM HaTaArom
MaloTb BXOAWUTK LLIANOM 3i CKOLLEHMMMW Kpalkamu
(EN 14399-6) nig ronosky 6onrta, a wanbu 3si
ckolleHumn kpankamn (EN 14399-6) abo nnocki
wanbu (EN 14399-5) — nig ranky. Oo cknaay
BonToBMX KOMNIeKTiB cuctemmn HV 3 nonepegHim
HaTAroOM MOBWHHI BXOAUTW LUIANBOW 3i CKOLLEHUMM
kpankamn (EN 14399-6) nig ronosky 6onta i nig
ravky. Ckic HanpagnsitoTk B Bik ronoskn 6onTta i
ramku.

Mnocki WwWanbun He NOBUHHI BYTU TOHLLE 33 4 MM.
MMig rarikoto MOXHa CTaBUTK 40 ABOX LWanb.

HeobxigHo 3a3Havatu, siki Wwanbu cnig Bukopuc-
TOBYBaTU: HopMarbHUX po3mipis (EN ISO 7089)
abo 36inbLueHi (EN ISO 7093, EN ISO 7094).

OnopHa NoBepXHsl KOMMOHEHTa He NOBUHHA MaTH
Haxun o onopHOI NOBepXxHi rofioBkn 6onta abo
ravku binsuie 2 %.

8.3 3aTtAryBaHHA 60NTOBUX 3'€QHaHb

8.3.1 3’edHaHHA 6e3 nonepedHbO20 Hamszy

ABW [oCArTM  WINbHOrO KOHTAKTy, 3'€AHaHi
KOMMNOHEHTM HeoOXiAHO CTArHyTM pasom. [ns
perynioBaHHs CrnoflydeHHs MOXHa BUKOPUCTOBY-
BaTuW Npoknaaku. Ansa 6inbl ToBCTOro Matepiany
(t>8 MM) MOXHA AOMYCTUTU MK KOHTaKTHUMM
NOBEPXHSIMU 3aNULLIKOBI 3a30pu 40 2 MM, SIKLIO
He 3a3Ha4yeHo OMnopy NMOBHOTO KOHTAKTY.
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NOTE 2 For some types of locking devices the nuts will
not run free by hand.

The threads of aluminium and stainless steel
bolts shall be lubricated before assembly if the
joint will subsequently be dismantled.

For EXC3 and EXC4, nuts shall be assembled so
that their designation markings are visible for in-
spection after assembly.

NOTE 3 For washer faced nuts this would generally
ensure that the washer face of the nut is correctly
positioned although this is not essential for the bolt to
act in bearing.

Using nuts with bars having outside thread it is
necessary to have a special adaptation with the
manufacturer of the constituent product regarding
the fitting of the thread and tightening of the nut.

8.2.6 Washers

Washers shall be used under the bolt head and
the nut. Preloaded bolt assembly system HR shall
have chamfer washers (EN 14399-6) under the
bolt head and chamfer washers (EN 14399-6) or
plain washers (EN 14399-5) under the nut.
Preloaded bolt assembly system HV shall have
chamfer washers (EN 14399-6) under the bolt
head and the nut. The chamfer shall be towards
the bolt head and the nut.

Plate washers shall not be thinner than 4 mm.
Up to two washers may be used under the nut.

It shall be specified whether normal (EN ISO 7089)
or over-sized washers (EN ISO 7093, EN ISO 7094)
shall be used.

The bearing surface at the component shall not
be at a greater inclination than 2 % to the bearing
surface at the bolt head and the nut.

8.3 Tightening of bolted connections

8.3.1 Non-preloaded connections

The components to be connected shall be drawn
together so that they achieve firm contact. Shims
may be used to adjust the fit. For thicker gauge
material (> 8 mm), residual gaps up to 2 mm may
be left between the contact surfaces unless full
contact bearing is specified.
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Mig yac uboro npouecy ANst KOXHOro 6oNTOBOro
KOMMIEKTY HeoBXiAHO AOCArTU NPUHANMHI CTaHy
LWiNLHOro 3aTAryBaHHs 6e3 HagMipHOro HaBaHTa-
XeHHs Ha 6onTu abo KOHTaKTHY 30HY NiJ rofnos-
kamu BOMTIB Y1 Nig rankamu. Y Benuvknx 6onro-
BUX rpynax uen npouec Mae NTU NOCTYNOBO Bif
UeHTpa rpynu Jo kpais. Abu oTpumatu cTaH
O[IHAKOBO LUINbHOIO 3aTAryBaHHA, MOXe 3Hado-
Bu1TbCA BinbL Hixk oAMH LMK, OcobnmBo yBaXHO
cnig yHuKaTu HaZIMipHOro 3aTAryBaHHsi KOPOTKUX
bonTie, M12 abo MeHLUNX.

CTtonopHi npucTpoi cnig BUKOPUCTOBYBATU, K
3as3HadveHo.

BukopuctoByBatn MOXHa TiflbkW HeWUTparbHi
MacTUNbHI MaTepianw.

Mpumitka 1. TepMiH "WinebHe 3aTarysaHHA" 3aranom
MOXHa THYMauuTU SK 3aTAryBaHHA, WO MOXe ByTu
OOCATHYTO 3ycuUnnsaMu ogHiel NioanHu, sika BUKOPUC-
TOBYE ravikoBUWA KW HOpManbHUX po3mipiB 6e3
O0AaTKOBOIo BaXerns, Ta Moxe ByTu BCTAaHOBNEHUI AK
MOMEHT, B SIKWA ralnkoBWUWA KIOY yOoapHOT il noynHae
cTyKatu.

Mpumitka 2. HaamipHe HaBaHTaXeHHA 30HW nig ro-
noekamu 6onTa ¥ nig raikamum Moxe BUKIUKATK NOB-
3yyicTb 1 ocnabneHHs y 3atarysaHi 6onTis.

8.3.2 3’edHaHHA 32 nonepedHiM HamMA20M

Mepen novaTkoM NonepeaHbLOro HaTAry 3'eqHaHi
KOMMOHEHTU HeOBXIAHO CTAMHYTU pa3oMm, a 6onTu
B 6onToBIN rpyni cnig satarHyTh srigHo 3 8.3.1,
npw LbOMY 3arMLLKOBUI 3a30p He NOBUHEH Nnepe-
Buwlysatu 0,5 mMm.

3aTaryBaHHsi Crif BWKOHYBaTW 3aKpydyBaHHSIM
ramku, sSKLWO AOCTYN A0 KOMMSEKTY 3i CTOPOHM
ranku He yTpyaHeHWn poaTallyBaHHAM GonTa.

MocnigosHicTb Ain Mae ByTM NOCTYNOBOW, Big
YaCTMHM 3'€4HaHHA 3 HANBINbLIOK KOPCTKICTIO A0
YACTMHM 3 MEHLLUOH XOPCTKICTIO. ABKn oTpumaTu
OAHaKOBUIM nonepefHin HaTAar, Moxe 3Hanobu-
THecs BinbLU Hi>XK OOWH LWKN 3aTAryBaHHs.

MpumiTka 1. HacTuHa 3 HanbINbLLIOK KOPCTKICTIO, SK
npasuno, po3TalwoBaHa B LeHTpi bonTosoi rpynu.

Y 3'egHaHHAX, CTINKMX Ao 3cyBy, 6ontu cnig 3a-
TArysaTu Tak, Wob gocartm HeobxigHoro Aosro-
TpMBAoro 3ycunsis nonepeaHboro HaTsry.

HeobxigHo BpaxoByBaTu siBULLA perakcauii, nos-
3y4yocTi Ta ocigaHHsa, TOBTO BCi 3'egHaHHA cnig
3aTaryBaTu NOBTOPHO Micns nepioay B 72 roa,
SIKLLO He 3a3HauJeHo iHLe.

During this process each bolt assembly shall be
brought at least to a snug-tight condition without
overloading the bolts or the contact area under
the bolt heads or the nuts. In large bolt groups this
process shall be carried out progressively from
the middle of the group to the outside. To achieve
uniform snug-tight conditions, more than one cy-
cle of tightening can be necessary. Sufficient pre-
cautions shall be taken so as not to overtighten
short bolts, M12 bolts or smaller.

Locking devices shall be used as specified.

Only neutral lubricants shall be used.

NOTE 1 The term "snug-tight"” can generally be
identified as that achievable by effort of one person
using a normal sized spanner without any extension
arm, and can be set as the point at which a percussion
wrench starts hammering.

NOTE 2 Overloading the area under the bolt heads and
nuts may cause creep and a reduction in the tightening
of the bolts.

8.3.2 Preloaded connections

Before commencement of preloading, the con-
nected components shall be fitted together and
the bolts in a bolt group shall be tightened in ac-
cordance with 8.3.1 where the residual gap is lim-
ited to 0,5 mm.

Tightening shall be performed by rotation of the
nut unless the access to the nut side of the as-
sembly is prevented by the orientation of the bolt.

Tightening sequence shall be carried out progres-
sively from the most rigid part of the joint to the
least rigid part. To achieve uniform preloading,
more than one cycle of tightening can be neces-
sary.

NOTE 1 The most rigid part is commonly in the middle
of the bolt group.

For slip-resistant connections, the bolts shall be
tightened so as to achieve the required long term
preloading force.

Effects of relaxation, creep and settlement shall
be taken into account, i.e. all joints shall be tight-
ened once more after a period of 72 hours, unless
otherwise specified.
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AkWwo He 3a3HadeHe iHLWe, nonepenHin HaTdar
NpPUMMaETbCA SK:

Unless otherwise specified, the preload shall be
taken as:

Fp,C :0=7Xfub XAS y

ne:

Fp,C — 3yCcusn4a nonepegHboro Hatary,

fp— XapakTepucTuiHa Mexa MiLHOCTI MaTepiarny
bonTa;

Ag — nnowla HanpyxeHHs po3atary 6onta, sk
Bu3HayeHo B EN 1999-1-1.

Y Tabnuui 8 HaBeAeHO 3HAYEHHsI nonepeaHbLOro
HaTAary.

where:
Fp,C is the preloading force;

f,p is the characteristic ultimate strength of bolt

material;

Ag is the tensile stress area of a bolt; as defined

in EN 1999-1-1.
Table 8 gives values of the preload.

Tabnuusa 8 — 3HaveHHs 3ycunns nonepeaHbLoro Hatary, kH

Table 8 — Values of preloading force in kN
HiameTtp 6onta, MM
Mapka Bolt diameter in mm
Grade
12 16 20 22 24 27 30 36
8,8 47 88 137 170 198 257 314 458
10,9 59 110 172 212 247 321 393 572

Mpumitka 2. Akwo nonepegHin HaTAr NPAMO He BU-
KOpUCTaHO B MPOEKTHUX po3paxyHKkax Ha omnip 3cyBy,
ane BMMaraeTbCa ANsl BUKOHaHHA abo sK ouiHka
AKOCTIi, MOXHa 3a3HadaTty binbll HU3bKUIA nonepegHin
HaTsr.

IOna 3'egHaHb, CTIMKMX OO 3CyBY, 3aTAryBaHHs
cnig BUKOHYBaTWM CNOCOBOM KPYTHOIO MOMEHTY
arigHo 3 EN 1090-2.

Onga iHWux 3’edHaHb i3 nonepeHiM HaTAroMm
MOXHa 3aCTOCOBYBaTW CMNOCIG KPYyTHOrO MOMEH-
Ty, KomBiHOBaHUIM crocié abo cnoci® npsmoro
iHaOvkaTopa HaTary arigHo 3 EN 1090-2, sakuwo ue
3a3HaveHo.

Cnioci6 npaAMoro iHaMkaTopa HaTAary MoXHa 3a-
CTOCOBYBATU NULLE HA CyXMX OiNsIHKaX.

3rigHo 3 EN ISO 6789 TouHICTb BMMIpHOBaHHS
rankoBUMW KIOMaMKn 3 perynboBaHUM KPYTHUM
MOMEHTOM Mae cknagath 4 %. KoxHui kntod
NoTpiBHO NepeBipATU Ha TOYHICTb, K MiHIMYM
WwodHa (pobovoro), a Ansa NHeBMaTUYHMX ranko-
BEPTIB LLOpa3y, KONMW 3MIHETLCSA [JOBXMWHA
wnaHra. [llepeBipka kmw4ya HeobxigHa nicns
Oyab-sikoro iHUMAEHTY, Lo cTaBcd nig vac po-
60TW (3HaYHUA BNNUB, NaAiHHA, NepeBaHTaXeH-
HS TOLLO).

BucokomiuHi 6ontn 3 nonepedHim HaTAroMm cnig
3arasiom BMKOpUCTOBYBaTU B6e3 3MiHM MacTuna,
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NOTE 2 if the preload is not explicitly used in the
design calculations for slip resistance but required for
execution purposes or as a quality measure, a lower
preload can be specified.

For slip-resistant connections, tightening shall be
carried out by the torque method in accordance
with EN 1090-2.

For other pre-loaded connections, tightening by
the torque method, the combined method, or di-
rect tension indicator method, in accordance with
EN 1090-2, can be carried out if specified.

The direct tension indicator method shall only be
applied in dry areas.

Torque wrenches used shall be capable of an ac-
curacy of = 4 % according to EN I1ISO 6789. Each
wrench shall be checked for accuracy at least
once per working day, and in case of pneumatic
wrenches, every time the hose length is changed.
Checking shall be carried out after any incident
occurring during use (significant impact, fall, over-
loading, etc.).

High strength bolts for preloading shall generally
be used without alteration of the as-delivered
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OTPMMAHOro Mpu nNocTasLi. AKLO BUKOPUCTOBY-
I0Tb AoJaTKoBe MacTuno, chnif nepesiputn npu-
AaTHicTb BONTOBOro KOMMMEKTY Ans nonepen-
HbOro HaTAry arigHo 3 EN 14399-2.

Akwo 60onTOBUA KOMMNEKT Oyno 3aTArHyto 3
MiHIMarbHUM nonepegHiM HaTAroMm, a MisHiwe
PO3KpyYeHO, WOro crig BUAANUTU Ta 3aMiHUTMW.
BonToBi KoMnnektTn ans 3’edHaHb, CTIMKMX A0
3CyBy, Ae 3aTArHeHHs1 4o HeobxigHoro nonepeg-
HbOro HaTAry He BiAOYNOCs, MOXHA BUKOPUCTO-
ByBaTW NOBTOPHO.

Cnocib 3aTtaryBaHHA cnig kanibpyeaTu 3rigHo 3
EN 1090-2.

8.4 3aknenyBaHHs

8.4.1 3azanbHi NONIOXeHHS

Cnig 3actocoByBaT BUMOIM, HaBedeHi B 8.1.1 i
8.1.2.

3aknenku cnig oCapKyBaTu XONnoaHMMN.

3aknenku MatoTb OyTN AOCTAaTHLOT AOBXWUHK, abun
3abe3neynTun yHicpikoBaHi Ta 3asHadeHi poamipu
rOTOBKMN.

8.4.2 BcmaHoO@GJ/1eHHS1 3aKi1ernok

3aknenku cnig ocampkyBatu Tak, LoD MOBHICTHO
3anoBHUTU OTBOpPU. [ONOBKW MOBUHHI BYTU MO
LEHTPY CBOIX CTPWXKHIB i B TICHOMY KOHTaKTi 3
KnenaHMMKW noBepxHsaMW. TpybyacTi 1 iHWi cne-
UianbHi 3aknenku crnig dgopmyBaTn iHCTPYMEH-
Tamu Ta y cnocib, ski pekomeHaye X BUPOBHUK.
HewinsHo nocagkeHi abo aedekTHi 3aknenku
cnig BMOanuTK nepeBaxHO BUCBepAneHHsM abo
0BTOUEHHAM FOMNOBKN Ta BUBMBAHHSAM CTPUKHS.

3’eaHyBaHi KOMMOHEHTN HeobXigHO cknacTu pa-
30M, abu QocArTU LWifIbHOrO KOHTaKTy Ta yTpu-
MyBaTuK pa3oM Mig vac KrnenaHHs.

IOna 6aratosaknenHux 3’€gHaHb cig NpUHanMHI
Yy KOXHOMY YeTBepTOMY OTBOPi 3aTArHYTU TUM-
yacoBun 6oNT nepep knenaHHAM abo BXWUTU anb-
TepHATUBHUX 3axodiB, W06 yTpumaTh 3'eqHaHHSA
Y NpaBUITbHOMY MOSOXKEHHI.

Cnig sxuBatu cneujanbHUX 3axogis Angd yTpu-
MaHHSA pa3oM KOMIMOHEHTIB NMOOAMHOKUX Krena-
HUX 3'edHaHb.

MpumiTtka. AKWO Le NpakTUYHC MOXIUBO, KNenaHHsA
HeobXigHO BMKOHYBaTU 3a JOMOMOrOK MalluuH 3i cTa-
LioHapHuUM Tuckom. lNicna 3aBepLueHoro ocagxkyBaHHs
HeobXigHO BUTpUMATK 3aKNenKku Nig TUCKOM NPOTArOM
HEeBENMKOro NPoMIXKY Yacy.

lubrication. If additional lubricant is used, the suit-
ability of bolt assembly for preloading shall be
checked in accordance with EN 14399-2.

Where a bolt assembly that has been tightened to
the minimum preload is later untightened, it shall
be removed and the assembly shall be replaced.
Bolt assemblies not preloaded to the required
preload for slip-resistant connections can be re-
used.

The tightening method shall be calibrated in ac-
cordance with EN 1090-2.

8.4 Riveting

8.4.1 General
The requirements of 8.1.1 and 8.1.2 shall apply.

Rivets shall be driven cold.

Rivets shall be of sufficient length to provide a
head of uniform and specified dimensions.

8.4.2 Installation of rivets

Rivets shall be driven so as to completely fill the
holes. Heads shall be concentric with their shanks
and in close contact with the riveted surfaces. Tu-
bular and other special rivets shall be formed us-
ing the tools and procedure recommended by the
manufacturer of those. Loose or defective rivets
shall be removed, preferably by drilling or machin-
ing away the head and punching the shank
through.

The connected components shall be drawn to-
gether so that they achieve firm contact and held
together during riveting.

For multiple riveted connections, a temporary bolt
shall be tightened in at least every fourth hole
prior to driving or alternative means of ensuring
that the joint is maintained in the correct align-
ment shall be used.

Special measures shall be taken to hold compo-
nents of single riveted connections together.

NOTE Wherever practicable, riveting should be carried
out using machines of steady pressure type. The
driving pressureshould be maintained on the rivets for
a short time after upsetting is complete.
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8.5 KpinneHHs xonoaHodopMoBaHUX
eneMeHTIB i NTMCTOBOro Matepiany

Onuc KpinneHHa XoNoAHOMOPMOBaHUX eNnemMeH-
TiB | NMCTOBOIO MaTepiany AvBe. y goaatky E.

8.6 Knenosi 3’eaHaHHA

HeobxiaHo 3a3Ha4YNTU MeTO[, BUKOHAHHSA Kneno-
BMX 3'eQHaHb Ta 3a0KyMeHTYyBaTH, SKLLIO NPOLIeC
€ NMOBTOPIOBAHUM.

MoTpibHO 3a3HaYNTM BUMOTU OO KOHTPOSO Npo-
Lecy KNernoBoro 3'eiHaHHs, obcsar BUNpobyBaHb i
KpuTepil NpuAMaHHsI.

9 MOHTAX

9.1 3aranbHi NONOXeHHSA

Ao 3BaploBaHHA BUKOHYETbCSl Ha OyadiBerib-
HOMY ManaaH4uKky abo 3a Mexamu uexy, To cnig
3abe3neynTy 3axucT, AocTyn i pobodi MexaHiaMmu
AN HaflaHHA cyxoro npocTopy 6e3 npoTaris Ans
HabNMXeHHsA A0 LLeXOBUX YMOB.

MigrotoBka, 3BaploBaHHs, MeXaHiuHe KpinneHHs
M KNenosi 3'3gHaHHA Ta 0Opobka NoBepxHi, Lo
BUKOHYIOTbCSl Ha OyAiBernlbHOMY MangaHuuKy,
MOBUHHI NianopsakysaTuUca NyHkram 6, 7, 8,1 10
BiAMOBIAHO.

9.2 YmoBM OyaiBenLHOro ManaaH4ymka

PekoMeHaauii ons onucy ymoB Ha ByaiBenbHOMY
MangaH4MKy HaBeeHo B aoaatky K.

9.3 NMpoeKT BUKOHaHHSA POGIT 3 MOHTaXy

Cnig nigrotyBatn Ta nepeBipUTU MPOEKT BUKO-
HaHHA poBiT 3 MOHTaXy Ans 3abe3neveHHs Bia-
NnoBigHOCTI MeTody TMPOEKTHUM [OMYLLEHHAM,
0CcoBnMBO LWOAC ONOpPY YAaCTKOBO 3MOHTOBAHOI
KOHCTPYKUii HaBaHTa)XXeHHSIM, LLLO BUHUKAKOTL Mig
yac byaisHuUTBA.

MpumiTka. MNpoeKT BUKOHAHHA POBIT 3 MOHTaXy MOXe
BiJJ,pi3HF|TI/ICF| BiJJ, NPOEKTHMX OCHOB WoA0 cnoco6y MOH-
Taxy, SKLIO 3anpornoHOBaHUA BapiaHT € 6e3neyHuM.
HacTtaHoBM LWoOo nuTaHb, Sk cnig BpaxysaTtu y
NPoeKTi BMKOHAHHA POBIT 3 MOHTa)y, MICTUTbL
aopatok K.

9.4 Onopu

Bci doyHoameHTH Ta iHWI onopwy cnig niarotyesaTtuy
HanNeXxHUM YNHOM AN MiATPUMKN KOHCTPYKLUIT.

MoHTaX He MOXXHa NoYNHaTK, 4OKW He Byae nNpo-
OEMOHCTPOBaHO BiANOBIAHICTL OMOP BUMOram.
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8.5 Fastening of cold formed members and
sheeting

For fastening of cold formed members and sheet-
ing, see Annex E.

8.6 Adhesive bonded connections

The method of making bonded joints shall be
specified and it shall be documented that the pro-
cess is repeatable.

The requirements for inspection of the adhesive
bonding process, the extent of testing and the ac-
ceptance criteria shall be specified.

9 Erection

9.1 General

If welding is executed on site or outside of the
workshop, then protection, access and working
arrangements shall be provided to give a dry,
draught free environment comparable to work-
shop conditions.

Preparation, welding, mechanical fastening and
adhesive bonding and surface treatment under-
taken on site shall conform to the clauses 6, 7, 8
and 10 respectively.

9.2 Site conditions

Recommendations for the description of site con-
ditions are given in Annex K.

9.3 Erection method statement

An erection method statement shall be prepared
and checked to ensure that the method conforms
to the design assumptions, notably with regard to
resistance of the partly erected structure to loads
applied during construction.

NOTE The erection method statement may deviate
from the design basis method of erection, provided that
it is a safe alternative.

Guidance for items to be considered in the erec-
tion method statement is given in Annex K.

9.4 Supports

All foundations and other supports shall be suit-
ably prepared to receive the structure.

Erection shall not commence until the supports
have been demonstrated to comply with the re-
quirements.


arymarenko
Прямоугольник


B 3BiTi npo reoaesunyHi poboTu cnig 3agoKyMeH-
TyBaTuU pesynbTatv Mepesipkyn Micub posTally-
BaHHs onop.

BctaHoBneHHa onop Mae O6yTtn  3rigHo 3
EN 1337-11.

9.5 BUKoHaHHs Ha 6yaiBensHOMY ManaaH4YUKy

9.5.1 Neode3uyHa 3lioMKa

BumiptoBaHHA OANna crnopya Ha MaiaaHvuky ma-
t0Tb BYTN NOB’A3aHi 3 CUCTEMOID, SIKa BCTAHOBIIO-
€TLCA AN NPUB'SA3KM Ta BUMIplOBaHHA Byai-
BeSIbHMX cnopyn 3rigHo 3 1SO 4463-1.

Cnig 3abesneunTtn ohopMreHy AOKYMeHTarnbHO
reogesndHy 3MOMKY BTOPUHHOI CiTKM Ta 3acTo-
cyBaTH ii IK cCUCTeMy KoOopAMHAaT AN NPUB’A3KM
aroMIHIEBUX KOHCTPYKUiIA Ta BCTAHOBMNEHHSsI
BiAxuneHo onop. KoopauvHatn BTOPWHHOI CiTKW,
3a3HaveHi B Ui reofesnyHin 3nomui, cnig Bua-
HaTW KOPEKTHUMW 3a YMOBW, SIKLLO BOHW Bigno-
BiJalOTb KPUTEPIAM MPUAMAaHHS, 3a3HavyeHuM Yy
ISO 4463-1.

HeobxigHo 3asHaunTh H6a3oBy TeMmnepaTypy 4ns
NPUB’A3KM Ta BUMIPIOBaHb anioMiHIEBOT KOHCTPYK-
LLii.

9.5.2 MapkyeaHHs1

Ina cknagaHHs Ta MOHTaXy KOMIMOHEHTU MaloTb
ByTun YiTKO MapKoBaHi.

Ina MOHTaXXy KOMNOHEHT MOBUHEH MapKyBaTUCA
MO3HAYKO LLLOA0 OpiEHTaLT B NpOCTOpI, SKLWO ue
He € HAOYHUM 3a NOTro hopMoto.

9.5.3 MepemiweHHs1 ma 36epizaHHs Ha
6ydmatidaHyqyuky

lNepemilleHHsA Ta cknagyBaHHA KOMMOHEHTIB Mae
BiabyBaTucs Tak, abu MiHiMizyBaTU MOXIUBICTb
NOLLKOIKEHb.

KpinuneHi Bupobu, Lo 36epiratoTs Ha ByaMmanaaHx-
UMKY, MalTb YTPUMYBATU B CyXUX YMOBaX, Y Ha-
NeXKHOMY NakyBaHHi Ta niggasaty igeHTudikau,i.

Bci nnactvHmM manux posmipis Ta iHWIi NpucTo-
CyBaHHs1 MaloTb OyTW 3anakoBaHi Ta igeHTndiko-
BaHi HanexHo.

9.5.4 Cnocob6u MoHmaxy

MOHTa) KOHCTPYKLUIN HeobXiAHO BMKOHyBaTW 3a
TEXHOJIONMEK MOHTaXy Ta y Takuh cnocib, abu
3abe3neynTn CTINKICTL antoMIHIEBOT KOHCTPYKLT
Ta TUMYaCOBUX eNeMEHTIB Y Byab-IKU MOMEHT
yacy.

The checking of the support locations shall be
documented in a surveying inspection report.

The installation of bearings shall be in accordance
with EN 1337-11.

9.5 Execution on site

9.5.1 Site survey

Site measurements for the works shall be related
to the system established for the setting out and
measurement of the construction works in accor-
dance with ISO 4463-1.

A documented survey of a secondary net shall be
provided and used as the reference system for
setting out the aluminium structure and establish-
ing the deviations of supports. The coordinates of
the secondary net given in this survey shall be ac-
cepted as true provided that they comply with the
acceptance criteria specified in ISO 4463-1.

The reference temperature for setting out and
measuring the aluminium structure shall be speci-
fied.

9.5.2 Marking
Components shall have a clear marking for as-
sembly and erection.

A component shall be marked with its erected ori-
entation if this is not clear from its shape.

9.5.3 Handling and storage at site

Components shall be handled and stacked in
such way that the likelihood of damage is mini-
mized.

Fasteners stored on site shall be keptin dry condi-
tions and shall be suitably packed and marked.

All small plates and other fittings shall be suitably
packed and marked.

9.5.4 Erection methods

The erection of the structure shall be carried out in
conformity with the erection procedures and in
such a way as to ensure stability of the aluminium
structure and any temporary members at all
times.
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Bci 3’eAHaHHA TUMYacoBWMX efleMeHTIB, SKi
BNALUTOBAHO ANSA UiNen MOHTaxy, MawTb ByTu
Taknumu, sik nepenbadeHo, Ta BUKOHaHI y cnocib,
Lo He nocnabrisie NOCTIMHY KOHCTPYKLIi abo He
noripwye ii NpuaaTHICTb 40 BUKOPUCTAHHS.

Akwo TexHosnorii MOHTaxky nicna  ckragaHHsA
nepenbavaloTb NepecyBaHHA KOHCTPYKUIT abo i
YaCTUHU Y MPOEKTHEe MOMOXEHHs, cnif BXUTK
3axoAiB Ansi 3anoBiraHHA HeperynboBaHWM 3Cy-
BaMm nepewmillysaHoi detani. Ons kOHTposrio Ta
De3neyHoro nepemilleHHs MOXHa BUKOPUCTO-
BYBaTW HaNeXHMM YNHOM CKOHCTPYMOBaHi yrnopu
Ta HanpPsAMHi.

Bci TmMyacoBi aHkepHi Npunaaast NOBUHHI ByTu
3[aTHi Jo 6e3nedHoro CnpurHATTA nepenbdady-
BaHUX 3yCWIb.

9.5.5 CymMiuwjeHHs1 ma nidnueaHHs

PerynioBanbeHi npoknagky Ta iHWi getani ans
YWiNbHEHHA Nig OMOPHOW NSIACTUHOK MOBUHHI
ByTW NIOCKUMU, HANEXHOIo POo3Mipy, CTINKOCTI Ta
TBepaocTi. HeobxigHo 3anobiratu fokanbHUM
BiaMOBaM (hyHOaMEHTY.

Ao npoknagknm He OeMOHTYIOTE Nicss Nignve-
KW, BOHW NOBUWHHI BYTW BUroTOBIIEHI 3 MaTepiany,
SIKUWA, NPUHAKMHI, Ma€e TaKy X JOBroBiYHICTb, SIK i
KOHCTPYKUIS, | AKUA He MOXe cTaTv MPUYMHOI0
Koposii.

Mpoknagkn NoBUHHI ByTW BUrOTOBNEHI 3 anio-
MiHIlO 1 MOXYTb ByTM 3 nrockoro nucta. Ons
30BHILLIHLOrO 3aCTOCYBaHHA NOTPiIBHI Npoknaaku
3 MiHIManbLHOK TOBLUUHOW 1 MM.

3a [OonoMorow Mpokragok MoxHa perynioBaTu
CYMILLEHHA1 KOHCTPYKLIT 1 Bpak niaroHkn B 3'ea-
HaHHAX. FAKWO iCHYe NMMOBIPHICTL ocnabneHHs
npoknagok, ix cnig dikcysatu.

KopuryeaTn HefocTaTHE BUPIBHIOBAHHA MOXHA
po3lnpeHHsaM oTBopiB abo ppesepyBaHHAM
KOHTaKTHUX MOBEPXOHb. Y BCIX BUNAZAKaxX NOBUHHI
ByTn goTpuMaHi BUMOru posainy 6.

Axkwo 3rogom npoknagku 6yayTe nignvMeaTtucs,
cnig BnawTyeaTtu ix Tak, wob 3 ycix 6okis no-
KPVBHWI LWAp LeMeHTY CTaHOBUB MiHIMyM 25 MM,
SIKLWIO He 3a3HayeHe iHWe. He MoxHa BUKopUC-
TOBYBATWU LLlEMEHTHI PO3YMHU, LLO € arpeCcUBHUMUA
A0 aritoMiHilo, a TakoX FirpOCKONiMHI PO3YMHU
(avB. 10.3.4).

MignueaHHSA PpO3YMHOM chnifl BUKOHYBATU 3rigHO 3
TEXHIMHMMW YMOBaMU Ha cropyay.
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All connections for temporary members provided
for erection purposes shall be as specified and in
such a way that they do not weaken the perma-
nent structure or impair its serviceability.

If the erection procedures involve moving the
structure, or part of the structure, into its final posi-
tion after assembly, provisions shall be made to
avoid uncontrolled movements of the moveable
part. Correct designed bumpers and guides may
be used to control and secure the movement.

All temporary anchoring devices shall be able to
safely carry the foreseen forces.

9.5.5 Alignment and grouting

Shims and other parts used as packing under the
bearing plate shall be plane and of suitable size,
stability and hardness. A local failure of the foun-
dation shall be avoided.

If shims are left in their place after grouting, they
shall be from a material that has at least the same
durability as the structure and shall not cause any
corrosion.

The shims shall be made of aluminium and may
be plane sheets. For outside applications a mini-
mum thickness of the shims of 1 mm is required.

Alignment of the structure and lack of fit in con-
nections may be adjusted by the use of shims.
Shims shall be secured if it is any possibility that
they can become loose.

Correction of misalignment may be made by
reaming of holes or milling of contact surfaces. In
all cases the requirements of section 6 shall be
followed.

If shims are grouted afterwards, it is necessary to
arrange them in such a way that there is a mini-
mum grout cover of 25 mm to all sides, if not oth-
erwise specified. Grouts aggressive to aluminium
and hygroscopic grouts shall not be used (see
10.3.4).

The grouting shall be carried out in accordance to
the specification for the work.
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9.6 3axMcT NOBepPXOHb, OMULLUEHHSA nicnsA
MOHTaXy

MpoLeaypy YNLLEHHS MaoTb BYTU NPUAHATHUMMA
3a MapKow cnnasy, TUNOM OBpoBKM NoBEepXHi,
OYHKUiEl0 KOMIMOHEeHTa | BpaxoByBaTU PU3UNK
Koposii.

He moxHa gonyckatn KOHTaKTy KOHLEHTPOBaHOI
KMCnoTn abo OCHOBM 3 antoMiHiEBUM MaTepianiom.
Akwo ctanocda Take 3abpyaHEHHS, po3vuH crig
HeramHo 3aMMTN JOCTATHLOK KiNbKICTIO BOAM.

10 OBPOBKA NOBEPXHI

10.1 3aranbHi NONoOXeHHA

KoHcTpykuil 3 anoMmiHieBUX cnrasiB, nepepaxo-
BaHmMx B EN 1999-1-1, He noTpebyloTb 3aXMCHOI
06pobku nig yac poboTn B HOpMarbHUX aTMOC-
epHux ymosax. [lpoTe HeobXigHO BXMBATU
HanexHux 3axofis, Wo6 nig Yyac BMKOHAHHA He
3'aBunacs kopoasia abo 3abpygHEHHS.

AKWO KOMMOHEeHTU MalTb 30epiratucs NpocTo
Heba, BCi YacTuHM cnig Aobpe BeHTUMOBaTK Ta
BUCYLUYBaTW.

MpumMiTKa. Sk npaBuio, He PEKOMEeHOYETLCA 3aXu-
LaTh KOMMOHEeHTH i HaniBgabpukaTy, Wo 3bepiratoTb
npocto Heba, HakpuBlM HGpezeHTOM abo nogibHUM
MaTepianom, OCKINbKN 3anexHo Big pidHUX obcTaBuH
MoXe OyTW HeraTMBHWIA BMAWMB Ha 30BHILWHIA BUMNSA4
NOBEPXHi.

HeobxigHo uviTko BUMaraTtu i 3aaHavaTtu B6yab-sKy
3axucHy o06pobky, CucteMm NpOTUMNONKENKHOIO
3aXMCTY NOBUHHI ByTW 3rigHO 3 HeoBXiAHWMM Kna-
COM MOXeXHOI Besneku.

10.2 3axucT KOHCTPYKLIT Ta KOMMNOHEHTIB

AKLWO He 3a3HAYEHO iHWe, NOKPUTTH, aHOOyBaH-
HSA Ta nacueaulid MOXYTb BUKOHYBaTUCA 3rigHO 3
agopatkom F.

MpumiTka. 3axvcHy obpobky BHYTPILWHBOI MOBEPXHI
NMOPOXKHUCTUX MpohiniB cnig 3acTocoBYBaTU, TifbKK
AKLO Lie crevlianbHO 3a3HaveHo.

10.3 3axMCT KOHTAKTHMX MOBEPXOHbL Ta
KpiNMNLHUX BUPOGIB

10.3.1 3azanbHi NONOXeHHSA

HeobxigHo 3a3HaunTn TMN Ta obcAr 3axmcHUX
3axofi..
MpumiTka. CneuianbHi Buan 06pobKU KOHTAKTHUX

OiNAHOK MaloTb BUKMYMaTh abo MiHiMi3yBaTM KOpo-
3i10 KOHTaKTHY (€NeKTPOXiMIYHY) Ta WinuHHY. LLinuHHa

9.6 Protection of surfaces, cleaning after
erection

Cleaning procedures shall be appropriate for the
alloy, surface finish, function of the component
and take into account the risk of corrosion.

Contact between aluminium material and strong
acid or base shall be avoided. If such contamina-
tion does happen, the solution shall be washed off
immediately with sufficient amounts of water.

10 Surface treatment

10.1 General

Structures made of aluminium alloys listed in
EN 1999-1-1 do not need protective treatment
during service under normal atmospheric condi-
tions. Nevertheless, appropriate measures shall
be taken that no corrosion or contamination oc-
curs during execution.

If components have to be stored outdoors, all
parts should be well ventilated and drained.

NOTE Protecting components and semi-products sto-
red outdoors by direct covering with canvas or similar
covering material cannot generally be recommended,
since depending on different circumstances the
appearance of the surface may be influenced nega-
tively.

Each protective treatment shall be expressly re-
quired and specified. Fire protection systems
shall be in accordance with the required fire class.

10.2 Protection of the structure and
components

Coating, anodizing and passivation may be per-
formed according to Annex F, unless otherwise
specified.

NOTE The inner surface of hollow sections shall only
get a protective treatment if expressly specified.

10.3 Protection of contact surfaces and
fasteners
10.3.1 General

The nature and extent of all protection measures
shall be specified.

NOTE Special treatments of contact areas should
prevent or minimize contact corrosion (galvanic
corrosion) and crevice corrosion. Crevice corrosion is
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KOpO3ia MOXe YTBOPUTUCA B ByAb-sIKOMY TUMI LLNWH,
Hanpwuknag, MK nracTukoMm i antomiHiem.

10.3.2 KoHmakmui noeepxHi Mixk antoMiHieM i
anroMiHieM ma Mix anroMiHieM i nnacmukom

AKLo 3a3HaYeHa npocTa repmMmeTrsaLis KOHTaKT-
HUX MOBEPXCHb, YaCTUHU Chif OYMCTUTU Ta rep-
MeTU3yBaTU HaNEXHOK KOMMO3ULUIE repMeTrka
abo nokpuTTsIM. KOHCUCTeHLUiss repMeTvka Mae€
3abesnevyBaTy, LIO BCi LWiAWHW 3aMOBHEHi i
OyayTb 3anuwiatucsl B TaKOMy CTaHi i Hagani.
YacTmHu cnig 3'egHaTtv 4o Toro, sik NoKpUTTAa abo
repMeTuK NOBHICTIO BUCOXHE.

AKLWO 3a3HaAYEeHO 3axXUCT KOHTaKTHOI MOBEPXHi
ANA KOHCTPYKUiN, NPU3HAYeHUX OO KOPCTKOro
npomMucnoBoro abo MopcbKoro cepefosuila abo
00 3aHypeHHs Yy BoAy, Npw ckragaHHi obox
KOHTaKTHUX NOBEPXOHb HE Mae BYTH LUIMWH, Kpi3b
sKi MOXe npocounTuca Boaa. OBUABI KOHTAKTHI
NoBepXxHi, BKMNYaK4M 0TBOpU nigd 6oNTn i 3ak-
nenku, neped cKragaHHAM crig OMUCTUTU, MO-
nepeHL0 0BpobUTU Ta Ha HUX CNigd HaHecTw
OOVH Wap rpyHTOBKM (AMB. nyHKT F.2) abo
repMeTuK, BUXOOAYN 3a MeXi KOHTAKTHOT iNTAHKMN.
MoBepxHi HeobXiaHO 3’egHATU pa3oM, KoK LWap
I'PYHTOBKM LUe 3anuwiaeTtscs Bosorum. [epme-
TU3aLil0 CKIMaAeHX KOMIMOHEHTIB, nonepeaHbo
nocgapboBaHux abo 3axmLLEHUX Y HLIWIA crocib,
CniZl BUKOHaTW, SIK 3a3Ha4YeHo.

10.3.3 KoHmakmui noeepxHi Mixk antomiHiem
ma cmannr abo depesUHOO

AKwo 3a3HavaloTb 3axX0aM 3aXUCTY artoMiHIEBUX
NMOBEPXOHb Y BUMaAKaxX KOHTAKTYBaHHA aroMiHi-
€BUX KOMMNOHEHTIB i3 YaCcTUHaMWM 3i cTani, antomi-
HieBi NoBepxHi cnig 0bpobuTtu arigHo 3 F.2.

Y pasi KOHTaKTy 3 JepeBWHOK MOKPUTTS He BU-
MaraeTbCsl, AKLIO BOHA He Byna obpobrieHa npo-
AYKTOM, LLLO MOKe NOLUKOAMTMN asitoMiHin (Hanpuk-
nag, cynbdart migi). B Takmx Bunagkax noTpibHo
BUKOHATU 3axMcHe MOKpUTTA 3rigHo 3 F.2, sKuwo
He 3a3HaJeHo iHLWwe.

MpumiTtka. MNMepeabayactbes, Wo iHopmauia Npo Xi-
MiYHUIA cknag Bupoby, akum obpobnanaca gepesnHa,
L0 KOHTaKTye 3 antoMiHiEBOK KOHCTPYKLiEH, i BCi BU-
MOTU OO0 3aXWCHOrO MOKPUTTA HagalThCA B TeX-
HIYHMX YMOBAX Ha BUKOHAHHS.

KOHTakTHi NoBepxHi cTaneBux KOMMOHEHTIB Mo-
BWHHI MaTW MOKPUTTS, LLLO HE MICTUTbL arpecuBHUX
00 arntoMiHil0 KOMMOHEHTIB.
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possible in each kind of crevice e.g. also between
plastic and aluminium.

10.3.2 Contact surfaces aluminium-to-
aluminium and aiuminium-to-piastics

If a simple sealing of contact surfaces is specified,
the parts shall be cleaned and the sealing shall be
done with a suitable sealing compound or coating.
The consistency of the sealing compound shall
ensure that all crevices are and remain closed.
The parts should be jointed before the coating or
the sealing compound is completely dried.

If a protection of the contact surface is specified
for structures in a severe industrial or marine envi-
ronment or for structures immersed in water, both
contact surfaces shall be assembled so that no
crevices exist where water can penetrate. Both
contact surfaces, including bolt and rivet holes
shall, before assembly, be cleaned, pre-treated
and receive one priming coat (see Clause F.2), or
sealing compound, extending beyond the contact
area. The surfaces should be brought together
while the priming coat is still wet. Assemblies of
pre-painted or otherwise protected components
shall be sealed as specified.

10.3.3 Contact surfaces of aluminium and
steel or wood

If protection measures are specified on the alu-
minium surface in cases of contact between alu-
minium components with parts made of steel, the
aluminium surfaces shall be treated according to
F.2.

For contact with wood a coating is not required,
unless the wood has been treated with an alu-
minium harming product (e.g. cooper sulphate).
In such cases a coating protection is necessary,
which unless otherwise specified shall be carried
out according to F.2.

NOTE It is assumed that the execution specification
gives information on the chemical composition of the
treatment product used for the wood in contact with the
aluminium structure and any requirements for a
coating protection.

The contact surfaces of steel components shall
be coated with a material that contains no alu-
minium attacking components.
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Ao Mibk JBOMa MeTarniaMmu i BCima KpinneHHsMmn

nepeabayeHo MOBHY eNnekTpudHy isonsuito, i

cnig 3abeanevnTn i3oNAULINHUMUK CTPiMKaMu, Npo-
Knagkamu Ta wanbamu, Lo € Heabcopbyrounmm
Ta HenpoBigHUMK, abu 3anobirTu meTaneBomy Ta
€eKTPUHHOMY KOHTaKTy MiXK pi3HUMK MeTanamu
y 3’eHaHHi. Cnig npuainutu yary Tomy, Lo6 Mix
i3oNAUINHUMK MaTepianamu i MeTanamm He Byno
WinuH. Moxe 3Hagobutucs goaaTkoBe MOKPUTTA
abo repMeTM3youMI MaTepian.

10.3.4 KoHmakmui noeepxHi Mixk antomiHiem
ma 6emoHoOM, yeasisiHoH KJ1adKoro i wmyka-
mypKoro mou,o

AKLWo 3a3HaYeHO 3axXUCHi 3axoan AN antoMiHie-
BOI NMOBEpXHi y BMNagkax npsimoro abo Henps-
MOTO KOHTaKTYy MixXX antoMiHiEBUMW KOMMOHEHTaMM
N B6eToHOM, UernsHow knagkot abo wrykaTyp-
KoK, nepen CkNagaHHsM anioMiHieBa NMOBEPXHS
NnoBWHHa ByTW nokputa wapom BiTymy abo iH-
LIOrO HamneXHOoro MOKPUTTS TOBLUMHOK MiHIMYM
100 MKM, AKLLO He 3a3HaJeHo iHLe.

Mpumitka. Mik 6eToHOM i anoMiHiem arpecuBHa
peakuisi BUHUKAE TiNbKW 32 HAABHOCTI BOMoru. Tomy
Onsl BTOPUHHUX YacTUH MOKPUTTS MoXe ByTu He noT-
pibHUM. TlokpuTTa € 0boB'A3KOBUM, AKWO Boda 3 Oe-
TOHY MoTpannse Ha antoMiHieBi NOBEPXHI, HABITb e He
iCHYE MpPSMOro KOHTaKTy MiX arntoMiHiem i 6eToHOM.
[CHYIOTb 3B’A3Yy0Mi peYOBUMHU ANA MUTTEBOMC CXOMHK0-
BaHHA 6eTOHY Ta iHLWi AOMILLKM, WO € rirpocKonivYHUMM
Ta 0cobnuBo arpecuBHUMU. FAKLLO B TaKOMY BUMaAKY iX
3aCTOCYBaHHSl HEMOXIUBO YHUKHYTU, CRig AyXe aky-
paTHO HaHOCWTU LWiNbHE NOKPUTTSA.

INpyn KOHTaKTi 3 I'PYHTOM MOKPUTTS arltoMiHieBOI
noBepxHi cnif BUKOHYyBaTW B ABa LWapu BiTymy
abo iHWOro HanexHoro MOKPUTTS 3 TOBLUMHOK
MiHiMyM 100 MKM.

10.3.5 KpinunesHi eupobu

Akwo 3a3HadeHa HeobXxigHicTb isonsauii ans
KpinunbHUX BUpOBIB, yBary cnig cnpsmyBaTh Ha
Te, Wob Bci 3’'eQHaHi NoBepxHi (i CTpuXeHb) Bynu
NOKpUTI repMeTU3yroumMM MaTepianom. CknaaaH-
HS JeTarnen crig BUKOHYBaTW OO MOBHOIO BUCH-
XaHHS NOKpUTTS abo repMeTuka.

AKWo HeobXiAHO 3aXMCTUTU 30BHILLIHI MOBEpPXHI
KpinunbHOro Npunagas, cnig NpoBecTy HanexHy
nonepeaHo 06pobKy NOBEPXOHb.

Where full electrical insulation is specified be-
tween the two metals and all fixings, it shall be
ensured by insertion of non-absorbent, non-con-
ducting tapes, gaskets and washers to prevent
metallic and electrical contact between the differ-
ent metals of the joint. Care shall be taken to en-
sure that there are no crevices between the
insulation materials and the metal. The use of ad-
ditional coating or sealants may be necessary.

10.3.4 Contact surfaces of aluminium and
concrete, brickwork and plaster, efc.

If protection measures are specified on the alu-
minium surface in cases of direct or indirect con-
tact between aluminium components with
concrete, brickwork or plaster, before assembly
the aluminium surface shall be covered with a bi-
tumen layer or another suitable coating with a
thickness of at least 100 um, if not otherwise
specified.

NOTE An aggressive reaction between concrete and
aluminium only takes place if moisture is present.
Therefore, for secondary parts a coating may not be
necessary. Coatings become necessary even if there
is no direct contact between aluminium and concrete if
water runs from concrete over to aluminium surfaces.
There are flash set binders and other admixtures for
concrete that are hygroscopic and especially
aggressive. If the use cannot be avoided in this case, a
very careful tight coating should be applied.

In contact with soils the coating of the aluminium
surface shall be done in two layers of bitumen or
another suitable coating with a thickness of at
least 100 pm.

10.3.5 Fasteners

If sealing measures for fasteners are specified,
care shall be taken that all connected surfaces
(also shaft) are covered by a sealing compound.
The assembly of the parts should be done before
the coating or the sealing compound is completely
dried.

If it is necessary to protect the outside surfaces of
fastener devices, an adequate surface pre-treat-
ment shall be executed.
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10.3.6 Knelioasi 3’¢OHaHHA

HeobxigHo 3acTocoByBaTW 3a3HadeHy cucTemy
3axucty. Cnig goTpumyBaTucsl pekomMeHaauin
BUpOBHUKA Krenosoro Matepiany, abu yHUKHYTH
B3aeMOZil Mi>K KITeMiOBUM MaTepiarioM i 3aX1CHOI0
CUCTEMOLD, Hanpuknag, po3vMHeHHs1 abo edrekTu
HarpiBaHHsi.

10.4 MpoTUNOXEKHUIA 3aXUCT

Lna npoTUNOXEXKHOro 3axvcTy cnig BUKOPUCTO-
ByBaTW NuLLe cuctemu, KrnacudyikoBaHi Ans anto-
MiHIEBMX KOHCTPYKLUIR, abo cyxy izonsuito.
BcTaHoBNEHHsA cucTeM MPOTUMNOXKEXKHOTO 3axmc-
Ty Mae B6yTu 3rigHo 3 IHCTpYKLiEto BiJ BUpOBHUKA.

MoHTa) CyXxoi NPOTMNOXKEXHOT i30T Mae ByTu
3rigHo i3 KnacudikauiiHuM cepTudgikaToM 3a
peaynbTatamu BunpobyBaHb abo i3 3a3HayveHnM.

11 TEOMETPUYHI 4ONYCKN

11.1 Tunu pgonyckis

Y UbLOMY MYHKTI BU3HAYalTLCA Ba TUNW reoMeT-
PUYHUX OOMYCKIB:
a) JoNycKK, sIKi CTOCYHTLCS paay KpUTepiis, Lo €
CYTTEBUMM AN MEXaHIYHOro ornopy ta CTiMKOCTI
3aBepLUEeHOi KOHCTPYKLIi, HasanBawTbLCA OCHOB-
HUMM JornycKamu;

b) nonyckn, HeoOXiaHI ANA BUKOHAHHSA iHLLMX KpW-
TepiiB, TakMx siK NigroHKa Ta 30BHILUHIA BUIMIAA,
Ha3nBaKTLCA PYHKUiOHANBHUMM.

B gopatkax G, H Tta | MictaTbcs KinbKicHi 3Ha-
UYeHHs1 403BOSIEHNX Bigxunis Ana Tunie a) Ta b).

MpumiTka. [Jo3soneHMn OONYCK — LUe PisHULA MiX
BEPXHIM Ta HWKHIM rpaHUYHUMK 3HaUYEHHAMU PO3MIpy.

AK OCHOBHi, TaK i (yHKUiOHamNbLHI OOMycku €
HOpPMaTUBHUMU, MpPOTE 5uLle OCHOBHI LOMNYyCKU
sragytoTe B EN 1090-1.

AKWoO KOMMOHEHTUM MaTb cKnagaTu JacTUHU
KOHCTPYKLUi, Ika MOHTYETLCA Ha ByAManJaHunKy,
Oyab-siKi NPOMDKHI NepeBipKn KOMMOHEHTIB Mo-
BUHHI 3anexatun Bid 3aBepluarnbHOl nepesipku
3MOHTOBAHOT KOHCTPYKLUT.

HapaHi gonyctumi Bigxunu He BKITIOYaAOTh NMPYX-
HUX AecopMalLin.

3a3HaveHi (Ha KpecrieHHsIX) po3Mipu € po3mipu,

Lo cniBBIOHOCHI 3 TemnepaTypolo B NPUMILLEHHI
(20 °C). KW BUMIpY BUKOHYIOTLCA 33 iHLUMX
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10.3.6 Bonded joints

The protection system specified shall be applied.
The advice of the adhesive manufacturer shall be
sought to ensure there is no interaction between
the adhesive and the protective system, e.g. sol-
vent or heat effects.

10.4 Fire protection

Only fire protection systems classified for alu-
minium structures or dry fire protection insulation
shall be used.

The installation of fire protection systems shall be
in accordance with the manufacturer’s installation
manual.

The installation of dry fire protection insulation
shall be in accordance with the test classification
certificate or as specified.

11 Geometrical tolerances

11.1 Types of tolerances

This clause defines two types of geometrical toler-
ances:

a) those applicable for a range of criteria that are
essential for the mechanical resistance and sta-
bility of the completed structure, called essential
tolerances;

b) those required to fulfil other criteria such as
fit-up and appearance, called functional toler-
ances.

The Annexes G, H and | give quantitative values
of permitted deviations for the types a) and b).
NOTE The permitted tolerance is the difference
between the upper limit of size and the lower limit of
size.

Essential tolerances as well as functional toler-
ances are normative, however, only the essential
tolerances are referred to in EN 1090-1.

If components are to form parts of a structure that
is to be erected on site, any intermediate checking
of components shall be subordinate to the final
checking of the erected structure.

The permitted deviations given do not include
elastic deformations.
The dimensions specified (on the drawings) are

dimensions referring to room temperature
(20 °C). If the measurements are taken at other
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TeMmneparyp, iX crig KoHBepTyBaTM OO BUMIPIB
3a TemnepaTypu 20 °C.

Ha goopartok, MOXHa BCTAHOBIKOBATU cneuiarbHi
aonyckn abo ana TMnNiB reocMeTpuYHUX Bigxunis,
BXEe BU3HAYEHUX vepes KiNnbKiCHi 3HaveHHs1, abo
ANa HWKUX TUnie Bigxwunie. AKWOo NOTPIOHI cne-
UianbHi gonyckn, HeobXxigHO HagaTW HaCTynHy
iHdhopMalLlito:

i) BunpaBneHi gonycTumi Bigxunu anga Tvnis
Bigxunie, TabynboBaHi y gogaTtkax G, H ta/abo I;

il) 4OAaTKOBI TUMKM BIAXWNIB ANA NepeBipkn pasomM
3 MeBHUMW MapamMeTpamu i JO3BOSIEHUMU 3Ha-
YEeHHSMU,

iii) noTpiBHO 3a3Ha4aTW, YN 3aCTOCOBYIKTL Cre-
LianbHi gonyckn Ong BCiX HanNeXHUX KOMIMOHEH-
TiB, YN TiNbKN AN NEBHUX KOMMOHEHTIB.

11.2 OcHOBHI gonycku

11.2.1 3azanbHi NONOXeHHSA

OcHoBHI gonyckn marwTb OyTW 3rigHo 3 goaat-
kamn G Ta/abo |. Bumorn Hagatotbea i Ana 3a-
BepLUASIbHOMO NPUAManNbHOrC BUNPOOYBaHHS.

3a3HaueHi 3HaYeHHs € 4ONYCTUMMMU BiAXnnamm.
3 HeBiAMNOBIAHOCTAMW Cnig nNpautoBaTh 3rigHo 3
12.7.

11.2.2 TexHonozivyHi donycku

11.2.2.1 BrtodeHHs1 cknadosux abo nideomos-
neHux supobis 60 KOMNOHeHMa

MMicnsa BkNtoYeHHs cknagoBux abo niaroToBneHnx
BUpoOiB A0 KOMMOHEHTA 3aCTOCOBYOTLCS AONYC-
TAMI BIiOXWIW, 3a3HaJeHi B cTaHOapTi Ha Ui
BUPOOK, 33 BUHATKOM CUTyaLji, KONM B LbOMY
CTaHOapTi HaBedeHO Binbl XOPCTKi BMMOIU
o0 OOMYCKIB.

11.2.2.2 BuezomosseHi KOMIoHeHmu

eoMeTpUYHI BIOXMNN BUrOTOBMEHUX KOMIMOHEH-
TiB HE NOBWHHI NepeBuULLYBaTU 3HaYEHb, HaJaHUX
y Tabnuuax G.1-G.9.

11.2.2.3 [losepxHi, o0bpobneHi Ons OMNOPHUX
4acmuH 3 Mo8HUM KOHMaKmom

MepneHanKYNApHICTL KOHTAKTHUX MOBEPXOHL Mae
ByTu, 9k HagaHo y Tabnuui H.2.C.

AKwo npaMoro NiHIMKOW NepesipsloTb MIOLLMH-
HICTb OOMHWNYHOI MOBEpPXHI, Nepen ii cknagaHHAM
i3 CMOMYYHOIO NOBEPXHE MOBITPSHWIA NPOMIXKOK
Mi>K MOBEpPXHel Ta JiHINKOK He NMOBUHEH nepe-
ulyBatn 1,0 MM y Byab-akin TouLi.

temperatures they shall be converted to measure-
ments at 20 °C.

In addition, special tolerances may be specified
either for types of geometrical deviations already
defined with quantitative values or for other types
of deviations. If special tolerances are required
the following information shall be given:

i) amended permitted deviations for types of devi-
ation tabulated in Annexes G, H and/or |;

ii) further types of deviation to be checked, to-
gether with defined parameters and permitted val-
ues;

iii) whether these special tolerances apply to all
relevant components or only to particular compo-
nents that are specified.

11.2 Essential tolerances

11.2.1 General

Essential tolerances shall be in accordance with
Annex G and/or |. The requirements are for final
acceptance testing.

The values specified are permitted deviations.
Nonconformities shall be dealt with in accordance
with Clause 12.7.

11.2.2 Manufacturing tolerances

11.2.2.1 Incorporation of constituent or prepared
products into components

After incorporation of constituent or prepared
products into a component, the permitted devia-
tions specified by the standard for these products
apply, unless this European Standard gives more
stringent tolerance requirements.

11.2.2.2 Manufactured components

The geometrical deviations of manufactured com-
ponents shall not exceed the values given in Ta-
bles G.1to G.9.

11.2.2.3 Surfaces finished for full contact bearing

The squareness of the contact surfaces shall be
as given in Table H.2 C.

If the flatness of a single surface is checked
against a straight edge, before assembly with its
mating surface, the air gap between the surface
and the straight edge shall not exceed 1,0 mm
anywhere.
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MpumiTtka. Y pasi npobHoro cknagaHHA Takoro 3’ef-
HaHHA AN NepeBipky Liei BUMOTY LWOAO NIArOHKMU, LK
BMMOTY CRif YBaXKHO TMNymMayuTW, OCKINbKM Mpouec
3Be[EHHS MOXe 3MEeHLUTU MOXIUBICTL BUPIBHATU
KOMMOHEeHTW y ToW e cnocib, sk i nig Yac npobHoro
CKNafaHHA, a BnacHa Bara artMIHIEBOT KOHCTPYKLIT
MOXe YCYHYTU MiCLIeBi HEPIBHOCTI Ha MOBEpPXHi.
Akwo ana nepefadi 3ycusb B ONOPHUX YacTUHaX
3 NMOBHWM KOHTaKTOM BCTaHOBJIIOKOTbL €neMeHTU
JKOPCTKOCTI, 3a30p MK OMOPHUMU MOBEPXHAMMW He
Mae nepesuLlyBaTh BuMmorn y G.2.3.

11.2.2.4 Omeopu 36inbuieHUX po3mipie

[na 3’eAHaHb, Ae 3aCTOCOBYTLCA OTBOPU 36iMb-
LEHUX PO3MIpIB, LEeHTP KOXHOro 3 HWUX Yy rpyri
OTBOpiB Mae nepebyBaTh HA OAHIN MiHIi 3 LEHT-
POM HanexHoro HoOpMasnbHOro OTBOPY 3 Makcu-
ManbHUM BiAXUITOM Ha 1 MM.

11.2.2.5 O60710HKO8I KOHCMPYKU,T

leomeTpuuHi BigXMnn B OBOSIOHKOBUX KOHCT-
PYKUiSIX He MalTb MNepeBULLyBaTU 3HaYEHb,
HagaHux y aoaatky |. Cnig 3asHaunTu knac go-
nycky. Ans knacy gonycky 4 HeobxigHo 3agatu
rpaHu4Hi ymoBwm 3rigHo 3 EN 1999-1-5.

11.2.3 MoHmaskHi donycku
11.2.3.1 Cucmewma koopduHam

Biaxunn 3amMOHTOBaAHMX KOMMOHEHTIB chnia BUMI-
proBaTU BIOHOCHO iX TOMOK po3TallyBaHHA (OMB.
ISO 4463).

AKWwo Tovka po3TallyBaHHS He BU3HadeHa, Bif-
XUnu cnig BUMIpOBaTW BIAHOCHO O00aTKOBOI
cucTeMu.

11.2.3.2 @yHOameHmHi 6onmu 0 iHWi onopu

PosTalwyBaHHA LEeHTparibHUX TOYOK rpynu qoyH-
AaMeHTHuX 6onTie abo iHWKX onop He Mae Bia-
xunatues Binbll HiX Ha £ 6 MM Big 3agaHoro
NMONOXEeHHS LLoA0 A0OAaTKOBOI CUCTEMM.
Harikpalle ycTaHoBYe po3TallyBaHHA cnig Bubu-
paTn AN OUiHKA Tpynu perynboBaHux dyHaa-
MeHTHUX BonTiB.

11.2.3.3 KosnoHu

11.2.3.3.1 ba3n konoH

PosTawyBaHHA B nNnNaHi UeHTpa arioMiHieBOi
KOMOHW Ha piBHi T 6a3n Mae ByTM BCTaHOBMNEHO B
Mexax = 5 MM BiZl TOUKMN posTallyBaHHS.

OTBOpY B ONOPHMX NAMTaxX Ta iHWWX NAuTax, Wo
BUKOPUCTOBYIOTb AN hikcauii 4o onop, NMOBUHHI
OyTM po3paxoBaHi Ha 3a30pU  Y3roKeHHs
AONYyCTUMUX BIiOXWUNIB 4S5 oNop 3 ONYCTUMUMMU
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NOTE if a trial assembly of such a connection is
undertaken to check this fit-up requirement, it should
be interpreted carefully as the erection process may
constrain the ability to align the components in exactly
the same way that they are during trial assembly, and
the self-weight of the aluminium structure may
eliminate local high spots on the surface.

If stiffeners are fitted with the purpose of transmit-
ting forces in full contact bearing, the gap be-
tween bearing surfaces shall not exceed the
requirements in G.2.3.

11.2.2.4 Oversized holes

For connections where oversized holes are used,
the centre of each oversized hole of a group of
holes shall be in line with the centre of the corre-
sponding normal hole with a deviation of max.
1T mm.

11.2.2.5 Shell structures

The geometrical deviations in shell structures
shall not exceed the values given Annex |. The tol-
erance class shall be specified. For tolerance
class 4, the boundary conditions BC shall be
specified in accordance with EN 1999-1-5.

11.2.3 Erection tolerances
11.2.3.1 Reference system

Deviations of erected components shall be mea-
sured relative to their position points (see
ISO 4463).

If a position point is not established, deviations
shall be measured relative to the secondary sys-
tem.

11.2.3.2 Foundation bolts and other supports

The position of the centre points of a group of
foundation bolts or other support shall not deviate
by more than + 6 mm from its specified position
relative to the secondary system.

A best-fit position should be chosen to assess a
group of adjustable foundation bolts.

11.2.3.3 Columns
11.2.3.3.1 Bases

The position in plan of the centre of an aluminium
column at its base shall be set to within £ 5 mm of
its position point.

Holes in base plates and other plates used for fix-
ing to supports should be dimensioned to allow
clearances to match the permitted deviations for
the supports to those for the structure. This may
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BiAXunamu Onist KOHCTPyKLUii. Onst uboro MoxyTb
3HagobuTnca cneuianbHi BeNWKi Ta TOBCTI LWIanbu
MK ravkamu dyHaameHTHUX BONTIB i BepXoMm
OMOPHOT NANTMU.

HwxHin piBeHb 6asn CTPWXKHS KOMOHM MaloTb
BCTAHOBMIOBATM Y Mexax * 5 MM Big 3agaHoro
PiBHA BIOHOCHO TOMKM po3TawysaHHA. Lboro
MOXHa [OCArTU, BCTAHOBJIOKYM PiBEHb HA HWX-
HiM CTOpOHI NMTK 6asn 3a ymMOBM, LUO Yy pasi
3HAYHOrO KONMBAaHHS TOBLUWHW B NAUTi 6a3n noro
KOMMEHCYIOTh.

11.2.3.3.2 BepTuKanbHicTb

Bigxunn 3MOHTOBaHWX KOJIOH He MalTb nepe-
BULLYBaTK AoNycTUMI Biaxunu y Tabnuui G.8.

Onsa rpyn CyMikKHUX KOJNOH (OKpiM KOMOH B Mop-
TanbHUX pamax abo Ansa obnmpaHHs NiakpaHoBUX
LWNSXiB), O BUTPUMYKOTE OQHAKOBI BEpTUKATILHI
HaBaHTaXXeHHSA, JONYCTUMI BIOXUNW OOPIBHIOTb
HaCTyMHOMY:

a) cepeHe apndMeTUdHe BiaXWny y nnaHi ans
Haxusiy LWecTM MOB'sI3aHUX CYMIKHWX KOJIOH
NoBWHEH BigMoBigaTM JONMYCTUMWM BigxXunam y
Tabnmui G.8. Lis Bumora nowmproeTbca Ha ABa
nepneHanKy sapHUX HanpPAMKK;

b) ponyctumi Bigxunu Ans Haxuny OKpemol
KONMOHW B Mexxax Liel rpynun, Mk cycigHiMmu pis-
HSIMW MOBEpPXiB MOXYTb ToAi BYTK NOM’AKLIEH] A0
|Al= h/100.

11.2.3.3.3 OnopHi YaCTUHN 3 NOBHUM KOH-
TakToOM

AKLo 3a3HAYEHO, HECYMi OKIHLIBKM NMOBHOMO KOH-
TakTy B BONTOBMX 3'€QHAHHSIX BHaMNycK, NiagroHka
NMoBEepPXOHb 3MOHTOBAHWX KOMMOHEHTIB Micrnsa Ao-
CAITHEHHA CNIBBICHOCTI Ta dhikcyBaHHs BonTamu
Mae ByTu 3rigHo i3 3a3HaveHUM y Tabnuui G.10.
Akwo 3a30p nepeBuLlye 3adaHi rpaHUMHI 3Ha-
YeHHs, MOXXHa BUKOPWUCTOBYBATWU peryritoBarnbHi
Wwanbn, abn 3MEHLLIMNTM 3a30pu A0 3HAJeHb O0-
nyctumoro Biaxuny. LWanbu moxyts 6yTu BUKO-
HaHi 3 nNucTa anmMiHilo HanexHol MiluHocTi abo
Hepxasitodoi ctani. B 6yab-4Kin Touli He MOXHa
BUKOPUCTOBYBATU Binblie TpboxX wWanbd. Hkuwo
[03BOSIEHO TEXHIYHUMN YMOBaMMU, LLIaNbu MOXHa
hikcyBaTu Ha MicLi 3BaplOBaHHSAM.

require the use of special large and thick washers
between the nuts on the holding down bolts and
the top of the base plate.

The base level of the bottom of the column shaft
shall be set to within £ 5 mm of the specified level
relative to its position point. This may be achieved
by setting the level at the underside of the base
plate, provided that compensation is made for sig-
nificant thickness variation in the base plate.

11.2.3.3.2 Verticality

The deviation of erected columns shall conform to
the permitted deviations in Table G.8.

For groups of adjacent columns (other than those
in portal frames or supporting a crane gantry) car-
rying similar vertical loads, the permitted devia-
tions shall be as follows:

a) the arithmetic average deviation in plan for the
inclination of six tied adjacent columns shall con-
form to the permitted deviations in Table G.8. The
requirement applies to two perpendicular direc-
tions;

b) the permitted deviation for the inclination of
an individual column within this group, between
adjacent storey levels may then be relaxed to
|Al= h/100.

11.2.3.3.3 Full contact bearing

If full contact end bearing is specified in bolted
splices, the fit-up between surfaces of erected
component shall be in accordance with Table
G.10 after alignment and bolting-up. If the gap ex-
ceeds the specified limits, shims may be used to
reduce the gaps to within the permitted deviation.
The shims may be made of flat aluminium of cor-
responding strength or stainless steel. No more
than three layers of shims shall be used at any
point. If allowed by the specification, the shims
may be held in place by means of welding.
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11.3 PyHKUiOHaNbLHi AONYCKU

11.3.1 3azanbHi No10XeHHA

Y popaTtky H HaBegeHo BuMoOrn wono yHKUio-
HanNbHUX OONYCKIB OS] KOMIMOHEHTIB i KOHCTPYK-
Lin.

3acToCcoBYOTb CUCTEMWU KOOPAMHAT W iHWI 3a-
ransHi BUMOru, 3asHaueHi B nyHkTi 11.2.3.1.
Bioxunu, HapgaHi B pgopatky H, crocywoTbes
3aBepLUanbHOre NpUIManbHOro BUNPODBYBaHHSA
KiHLLeBOro Bupoby.

HesignosigHocTi cnig onpauboByBaTy 3rigHO 3
12.7.

11.3.2 TexHonozivyHi donycku

11.3.2.1 fonycku Ha 3a3suyall @xusaHi KoMo-
HeHmu U Oemari KOHCmpyKuit

HonycTumi 3HaueHHs1 pyHKUioHaNbLHUX OO0MYCKiB
Ons1 3a3BUYaN BXKUBAHUX KOMIMOHEHTIB i AeTanen
KOHCTPYKUiA HaBedeHo B Tabnmusax H.1 — H.8.

Tabnvus H.7 Moxe nowimpoBaTMcsa Ha iHWI ro-
pU3CHTanbHi Ta MOXWrli KOMMOHEHTU OCHOBHUX
KOHCTPYKUiA Ha MPOMBKHUX Ta MOKPiBeNIbHOMY
PIBHAX, BIOAXWUIN 41151 SIKUX BUMIPHOKOTLCS CKOopille
LWoA0 TXHbOI 3a4aHOT NMOLWMHN HiXK A0 BUCOTHOI
NMO3HaYKM.

Cnig obepexHo 3acTOCOBYBATM LI BUMOTM, SIKLLO
Bankn abo KPOKBU yTBOPKWTL YacTUHY Kapkaca
De3 3B’A3KiB, OCKINbKM NpyxHi Aedopmadii Ta
nepemilleHHs MOXKYTb BUSIBUTUCS BIOHOCHO Be-
NNKNMMN.

11.3.2.2 [Jonycku Ha iHWi KomrnoHeHmu i 0emarti
KOHCMpPYKUiU

Hopnatok H He BKovae BCiX MOXINMBUX CUTYaLLIRA.
AKLLO HEMOXKITMBO 3aCTOCYBATU XOAHY 3 Bigobpa-
JKEHUX CUTYaLN, OANA BU3HAYEHHSA OOMYCKIB MOX-
Ha BUKOPUCTOBYBATU HACTYIHI 3aranbHi KpuTepii:

a) And 3BaploBaHUX KOHCTPYKLIN 3acTocoBy-

ITbCS HACTYMNHI knacu 3rigHo 3 EN 1ISO 13920:

— knac C gns po3Mipie AOBXWUHWU Ta KyTiB;

— «knac G ansa npAMoniHIMHOCTI, NSIOWWHHOCTI Ta
napanenbHOCTI;

b) B iHWMX BMMAAKax 3acTOCOBYIOTb 3aranbHWn
ponyck Ha Byab-skui poamip D. Llen gonyck €
D/500, ane MiHiMym 5 mMm.

11.3.2.3 [onycku Ha cknadosi abo nidzomoeneHi
supobu

MNicnsa BkNOYeHHs cknagoBux abo NiaroToBNeHnx
BUpoOGiB 4O KOMMNOHEHTA 3aCTOCOBYOTb AOMYC-
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11.3 Functional tolerances

11.3.1 General

Annex H contains requirements for functional tol-
erances for components and structures.

Reference systems and other general require-
ments specified in 11.2.3.1 apply.

The deviations given in Annex H are for final ac-
ceptance testing of the end product.

Nonconformities shall be dealt with in accordance
with Clause 12.7.

11.3.2 Manufacturing tolerances

11.3.2.1 Tolerances for commonly used compo-
nents and structural details

Permitted values for functional tolerances for
commonly used components and structural de-
tails are given in the Tables H.1 to H.8.

Table H.7 may be applied to other horizontal and
sloping primary structural components at interme-
diate and roof level, for which deviations are mea-
sured with respect to their intended plane rather
than level.

Care is needed in implementing these require-
ments if beams or rafters form part of unbraced
frames as elastic deflections and movements
may be relatively large.

11.3.2.2 Tolerances for other components and
structural details

Annex H does not cover all possible situations. If
none of the shown situations can be applied, the
following general criteria may be used to specify
the tolerances:

a) for welded structures, apply the following

classes according to EN 1SO 13920:

— class C for length and angular dimensions;

— class G for straightness, flatness and paral-
lelism.

b)in other cases, apply a general tolerance to any

dimension "D". This tolerance is D/500, but in

minimum 5 mm.

11.3.2.3 Tolerances for constituent or prepared
products

After incorporation of constituent or prepared
products into a component, the permitted devia-
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TUMI BiOXWNK, WO BW3HAYeHi B CTaHOapTi Ha ui
BUPOOWN.

Mpuwmitka. lig yac gesakux npouecis BUrOTOBNEHHSA
reomeTpia MoXxe 3asHaTW BNAMBY Tak, O BigXunu
nepeBuULLaTh JONYCTUMI, HaBedeHi B gogaTtky H abo y
HaneXHOMy cTaHgapTi Ha BUPID. Y Takux Bunagkax
pekoMeHAYeTbCA NOrodxKyBaTtv W BCTaHOBNOBATU
dyHKUioHanbHI gonycky, Binblwi HiX gonycku B Ao-
aatky H abo y HanexxHoMmy cTaHgapTi Ha BUpib.

12 KOHTPOINb, BUITIPOBYBAHHA
TA KOPUT'YBAHHA

12.1 3aranbHi NONoXeHHA

Y UbOMY NMYHKTI 3a3Ha4eHO BUMOMN 4O KOHTPOJIHO
Ta BUNpobyBaHb 3 ypaxyBaHHAM BUMOT, SKi BKITHO-
YeHOo B JOKYMEHTAaUjo 3 AKOCTI, 3rigHo 3 4.2.1.

KoHTpornb, BUNpoByBaHHSA Ta KOPUIyBaHHA MaloTb
NPOBOANTUCS, SIK 3a3HAYEHO, Ta B pamkax BUMOT
LbOro cTaHaapTy.

KoHTponb i BunpobyBaHHs MaloTb BiabyBaTucs
3a MPUNUCaHUM MNJ1aHoM.

Bci BuKOHaHI iHcnekuii n BunpoByBaHHS Ta Mo-
B'A3aHi kopuryBaHHs crig opopMUTU OOKYMEH-
TarbHo.

12.2 CknapoBi BAPOOU Ta KOMMNOHEHTU

12.2.1 Cknadoei supobu

LOKyMeHTH, LLO CynpoBOMXKYIOTb CKNMagoBi BU-
pobu 3rigHo 3 BUMoramu y posgini 5, HeobxigHo
nepesipntn, WO6 3aceigynMTn BIiANOBIAHICTL iH-
dopmMaLii Woao nocrtasfeHnx BupobiB 4o 3a3Ha-
YeHOT B 3aMOBJIEHHI.

Mpumitka. Ll OOKYMEHTU BKIMOYAOThL iHCNEKLiMHI
cepTudikati, NpoTokonu BuNpobyBaHb, Aeknapauito
BiAMOBIAHOCTI, WO CTOCYHTLCA MNNacTuUH, Npoginis,
NMOPOKHUCTUX MNPOQINiB, 3BaploBaribHUX MaTepianis,
MEXaHIYHUX KPINreHb, WANNbLOK.

KoHTponb NnoBepxHi ckrnagoBux BUpobiB Mae ByTn
BKIOYEHWI 0 NaHy iHCNeKUin, Skwo HeobxiaHo
A9 BUKOPUCTaHHS BUPODY.

Bumorn oo ocobnuesmx BunpobyBaHb CKMagoBUX
BUpOBIB BIACYTHI, SKLLO HE 3a3Ha4YeHO iHLUe.

12.2.2 KomnoHeHmu

CynpoBoayBarnbHy AOKYMEHTAL Ha KOMIMO-
HEHTW crif NepesipuTN Ha BiAMOBIOHICTL iHOpP-
MaLii Woao nocTaBneHnxX KOMNOHEHTIB A0 3a3Ha-
YEHOI B 3aMOBJIEHHI.

tions specified by the standard for these products
apply.

NOTE During some manufacturing processes the
geometry could be influenced such that the deviations
are larger than the permitted deviations in Annex H or
the relevant product standard. In such cases, it is
recommended to agree and specify larger functional
tolerances than those given in Annex H or the relevant
product standard.

12 Inspection, testing and corrections

12.1 General

This clause specifies the requirements for inspec-
tion and testing with respect to the requirements
included in quality documentation as specified in
421.

Inspection, testing and corrections shall be under-
taken as specified and within the requirements of
this European Standard.

Inspection and testing shall be undertaken to a
predetermined plan.

All inspection and testing undertaken and associ-
ated corrections shall be documented.

12.2 Constituent products and components

12.2.1 Constituent products

Documents supplied with constituent products in
accordance with the requirements of Clause 5
shall be checked to verify that the information on
the constituent products supplied matches those
ordered.

NOTE These documents include inspection certifica-
tes, test reports, declaration of compliance as relevant

for plates, sections, hollow sections, welding consu-
mables, mechanical fasteners, studs.

The inspection of the surface of constituent prod-
ucts shall be included in the inspection plans if
necessary from the use of the product.

There are no requirements for specific testing of
constituent products unless specified.
12.2.2 Components

Documents supplied with components shall be
checked to verify that the information on the com-
ponents supplied matches those ordered.
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MpumMiTka. Lle cToCcyeTbCA 4YacTKOBO BUTOTOBIEHUX
KOMMOHEHTIB, AKi OTpUMaHi Ansa HacTynHoi obpobku B
crnopyaax byaisHuka, Ta BMpobiB, oTpuMaHux Ha bya-
MavdaH4mK Ana MOHTaxy ByOiBHUKOM, SKLLO BOHWU He
6ynu BUroToBNeHi LM ByLiBHUKOM.

12.3 MNigroToBKa
12.3.1 ®dopmyeaHHs

HedopmosaHi AinsgHkM bopMmoBaHoro Martepiany
(Hanpuknag, y rHyTUX nNucTax) crnig nepesiputu
3a JOMOMOro Nynu i3 36inbLweHHaM y 10 pasis.
Mpo pesynbTaT BUNpoBYBaHL CNia 3BiTyBaTU.

12.3.2 N'eomempu4Hi po3Mipu KoOMIOHeHMie

MnaH iHcnekuin ans BMpobHULITBA NOBUHEH BYTU
noB’s3aHMin 3 BUMOramn A0 cropyq i BpaxoBy-
BaTW nepeBipkn, HeobXigHi ANs NiAroToBfIEHMX
CKrnagoBux BMPOBIB, YaCcTKOBO i MOBHICTIO BUro-
TOBMEHUX KOMMOHEHTIB.

Cnig 3aBxav BUKOHYBaTW BUMIPHOBaHHSA pO3MIpiB
KOMMNoOHeHTiB. Cnocobun N iHCTPYMEHTU, LUO 3a-
CTOCOBYIOTb, MNOBWMHHI ©yTn obpaHi, e ue €
AopeyHuM, 3 nepenikis, HapeaeHuX y ISO 7976-1
Ta ISO 7976-2. TouHicTb crig oUiHIBAaTH 3rigHO 3
BignoBigHo YacTtuHoto ISO 17123.

PosTalwyBaHHA | 4acTOTy BUMIplOBaHb Cnif 3as-
Ha4YNTW B NNaHi iHCNeKL,in.

Kputepii npuiMmaHHA MatoTb yaromgkysaTtm 3 11.2.
i 11.3. Bigxvnu cnig sumiptoBaTn BiAHOCHO 3a-
AaHoro OyaisenbHOro nignomy abo BUXIOHWUX
YCTaHOBOK.

AKLWOo pe3ynbTaToM KOHTPOS € BCTaHOBJEHHS
HeBIANOBIAHOCTI, Ail CTOCOBHO L€l HeBiAnoBia-
HOCTi MatlTb BYTHU, sik 3a3HaveHo B 12.7.2

12.4 3BaploBaHHA
12.4.1 Emanu KOHMpOoJito

KoHTporb, Wo BuMaratoTb nepeq 3gapoBaHHAM,

nig Yac HLOro Ta Micrns 3BaplOBaHHA, Cnig BKIHO-

YMTK B NNaH iHCMeKUin i 3aTBepaxyBaTtu, sK 3a-

3HauJeHo.

MpumiTka. [HCTpyKUii HaBeAEeHO Y BIANOBIAHIA YaCTUHI

EN ISO 3834.

Akwo y nnaHi iHCNekKuUin BMMarawTb nepe.ipky

NIArOHKW 0O NoYvaTKy 3BaploBaHHA MOPOXKHUCTUX

npocpinis, nigrotoBNeHMx Ans 6ivHMX By3nis, 0cob-

nuBY yBary crif 3BepHyTN Ha HACTYMHi OiNAHKN:

— Ons Kpyrosux npodinis: cepeauHa nepegHbol
Kpankn (NMLbOBOI MOBEpXHI) WBa, cepeauHa
3aHbLOT YaCTUHM | ABI TOMKN B cepeauHi BiMHnX
YacTuH;
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NOTE This applies to part-manufactured components
received into a constructor's works for further
processing, and to products received on site for
erection by the constructor if these are not
manufactured by the constructor.

12.3 Preparation
12.3.1 Forming

The deformed zones of shaped material (e.g. at
bent sheets) shall be checked with a magnifying
glass with a magnification of 10 times. The test re-
sult shall be reported.

12.3.2 Geometrical dimensions of components

The inspection plan for manufacturing shall be re-
lated to the requirements for the works and shall
consider the checks necessary on the prepared
constituent products, part-manufactured and fully
manufactured components.

Dimensional measurements of manufactured
components shall always be taken. Methods and
instruments used shall be selected, as appropri-
ate, from those listed in ISO 7976-1 and 2. Accu-
racy shall be assessed in accordance with the
relevant part of ISO 17123.

The location and frequency of measurement shall
be specified in the inspection plan.

The acceptance criteria shall be in accordance
with 11.2 and 11.3. The deviations shall be mea-
sured with respect to any specified camber or pre-
set.

Ifinspection results in the identification of noncon-
formity, the action on such nonconformity shall be
as given in 12.7.2.

12.4 Welding
12.4.1 Inspection stages

Inspections required before, during and after
welding shall be stated in the inspection plan and
subject to approval as specified.

NOTE Guidance is given in the relevant part of
EN ISO 3834.

If the inspection plan requires a check of the fit-up
before the welding of sections prepared for
branch welding, the following locations shall be
given particular attention:

— for circular sections: the mid-toe, mid-heel and

two mid-flank positions;
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— Ansa kBagpaTHux abo npsAMoKyTHUX npodinis:
YOTUPW KYTOBI TOYKM.

MigrotoBKy 3’€AHAHHSA, NOrC MATOHKY Ta AOCTYN
A0 3BaploBaHHA HeoOXiAHO nepeBipuTK Ta 3aT-
BEPAUTU 00 MoyaTKy 3BaploBaHHA. HAKLLO BUKO-
HaHHA NoAanbLlUMX poBiT YHEMOXITMBIOE JOCTYN
[0 3BapHOro LUBa, NOro KOHTPOSb chnif NpoBecTuy
nepea UMMM poboTamu.

Y pasi, akwo gedopmaldito, LLO NepesuLLyE rpa-
HWYHI 3HAYeHHHA 3a TEXHIYHUMM yMOBaMu, MoT-
piGHO KOpUryBaTW NPaBKOK B XONOAHOMY CTaHi,
Cnig NOBTOPHO MepeBipuUTW 3BapHi LWBK Ha Uuin
ainaHui. MNapsadva npaBka 0O3BONAETLCS NULIe Y
pasi BUSHa4YeHHS YMOB 1T 3aCTOCYBaHHSA, auB. 6.11.

Ako 3BaproBaHa KOHCTPYKLUii aBo KOMMOHEHT
NOBUHHI ByTU TepMivyHO 0BpoBneHi nicna 3eapto-
BaHHS, 3aBeplUanbHUA KOHTPOSb Mae BUKOHYBa-
THCA Nicns TepMidHOT 06pobkK.

12.4.2 Memodu koHmpono ma amecmauisa
nepcoHasny

12.4.2.1 Memodu

BisyanbHuin KOHTPONbL Ma€e NPOBOAUTUCH 3MAHO 3
EN 970.

BuMiptoBaHHs TOBLUWHK LWWBA a Mae BiadyBaTucs
3rigHo 3 EN ISO 17659.

Hopatkosi Mmetoan NDT NOBWHHI BUKOHYBaTUCA
3riHO 3 HacTynNnHWUMW cTaHdapTamu, [e Le Bu-
marae 12.4.3:

— neHeTpauinHe BunpobysaHHsa (PT)—EN 571-1;
— ynbTpassykoBe BUNpobyeaHHs (UT)—EN1714;
— pagiorpadidHe BunpobyBaHHsa (RT)—EN 1435.
PyiHiBHi BUNpoByBaHHA MaloTb NPOBOAMTUCH
srigHo 3 EN 1320 ta EN 1321.

Npwu KoHTponi hopMu Ta NOBEPXHi 3BAPHUX LUBIB
B 3BapHUX BiYHMX By3nax HeobXiAHO 3BepTaTu
MUNLHY yBary Ha HaCTYIHI Micus:

— [Ons Kpyrosux npodinis: cepeauHa nepegHbol
Kpanku (NMLBbOBOI MOBEpPXHI) WBa, cepeauHa
3a4HbOTYaCTUHW i ABi TOUKN B cepeauHi 6oKIB;

— Ansa kBagpaTHux abo npsAMoKyTHUX npodinis:
YOTUPW KYTOBI TOYKM.

Y pasi 3actocyBaHHs pagiorpadidHoro sunpoby-
BaHHSA crig JocArTv piBHA knacy BunpobyBaHb B
arigHo 3 EN 1435. Akwo vyepes TOBLUMHY fiUcTa
abo BiACYTHICTL AOCTYNY CniJ BUKOPUCTOBYBATU
ramma-npoMeHi Ta HeMOXIMBO OOCAITA BUMOT
knacy B BunpobyBaHb, cnig oTpuMaTtu cxBaneH-
HS 3aMOBHUKa AN MpoBedeHHA Takoro abo
anbLTepHaTUBHOrO MeToay BUNPOBYBaHHS.

— for square or rectangular sections: the four
corner positions.

The joint preparation, joint fit-up and welding ac-
cess shall be inspected and approved prior to
welding. Any weld becoming inaccessible by sub-
sequent work shall be examined prior to that work
being executed.

In case of distortion that exceeds the limits given
in the specification, which shall be corrected by
cold straightening, the welds in this region shall
be re-inspected. Warm straightening is only al-
lowed if the conditions for its use is specified, see
6.11.

If a welded structure or component is to be
post-weld heat-treated the final inspection after
welding shall be performed after the heat treat-
ment

12.4.2 Methods of inspection and personnel
qualification

12.4.2.1 Methods

Visual inspection shall be carried out in accor-
dance with EN 970.

The measuring of the throat thickness "a" shall be
in accordance with EN 1SO 17659.

Additional NDT shall be carried out in accordance
with the following standards where required by
12.4.3:

— penetrant testing (PT) — EN 571-1;

— ultrasonic testing (UT) — EN 1714;

— radiographic testing (RT) — EN 1435.

Destructive testing shall be carried out in accor-
dance with EN 1320 and EN 1321.

The inspection of the shape and surface of welds

of welded branch joints shall pay careful attention

to the following locations:

— for circular sections: the mid-toe, mid-heel and
two mid-flank positions;

— for square or rectangular sections: the four
corner positions.

Test class B according to EN 1435 shall be
achieved when applying the radiographic inspec-
tion. If due to the thickness of the sheet or lack of
accessibility gamma rays have to be used and it is
not possible to achieve the requirements accord-
ing to test class B, the acceptance of the pur-
chaser for this or an alternative inspection method
shall be obtained.
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Ona ynbTpa3ByKOBOI MepeBipku KOMIMOHEHTIB 3
nepeBaXkHO CTAaTUYHMM HaBaHTaxeHHaMm (SC1)
noTpibHi BuUnNpobByBaHHA knacy B arigHo 3
EN 1714:1997.

12.4.2.2 Amecmaujsi IHcrnekyitiHozo nepcoHarny

MeTtoau NDT (HepyWHIBHOMO KOHTPOM) MaloTh
obupatuca arigHo 3 EN 12062 nepcoHanom, atec-
TOBaHUM 3a piBHeM 3, sk BU3Ha4veHo y EN 473.
NDT, 3a BUHATKOM Bi3yaribHOro KOHTPOJSIO, MOo-
BUHEH MNPOBOAMTU MepcoHarn, aTtecToBaHWN 3a
piBHEM 2, siKk BU3HaueHo y EN 473.

12.4.3 Ob6c¢cs1i2 KOHMPOJIIHO
12.4.3.1 3azanbHi nonoxeHHs

Cnig 3a3Havatn obcsr BCix nepesipok Ta BUMOr

3 AKocTi. Bci 3BapHi wem abo ix 4yacTuHK, ki

MOBWHHI KOHTPOMOBATUCSH, CNif YITKO BU3HAYUTH

abo no3HauUNTU. Y TEXHIYHMX yMOBaX BCTaHOB-

NIETLCHA HACTYMHE:

—  KJ1aC BUKOHAHHS;

— KaTeropisi BUKOPUCTaHHA (3Ha4Ha BToma SC2
abo nepeBaXHO cTaTUYHE HaBaHTaXeHHs SC1);

— piBeHb skocTi 3rigHo 3 EN 1ISO 10042;

— [ofaTKoBi | OOMOMIKHI BUMOTM A0 SIKOCTI,
Hanpuknag, 3rigHo 3 UMM cTaHdapToM i
EN 1999-1-3;

— o0b6csar gogatkosoro NDT;

— [JofaTtkoBi BUNpobyBaHHA Ta X MeToaM.

12.4.3.2 [lonoxeHHs Wo00 38apHUX uigig

Bci 3BapHi WBK cnig BisyanbHO NepesipATU Mo
BCiM TX OOBXMHI. AkWo € nosepxHeBi gedeKTu
NNOLMHHNX po3puBIB, cnig BuUnpobysaTn mno-
BEPXHi LMX LUBIB HA MPOHWKHEHHS PiguHW.

lMpuknagn nogaHHA TakMX BUMOT Ha KPeCTeHHAX
OuvB. y gogatky J.

MiHiMansHWA 0Besar nepesipkn Ana 3BapHUX 3'ea-
HaHb cnia 3a3HavaTu Tak:

a) ana kateropii SC1 3acTtocoByeTbcA Tabnu-
us L.2, a gna SC2 — tabnuvug L.3.

b) HOBI TexHiYHi yMOBM Ha TEXHOJOTiD 3Baplo-
BaHHA (WPS) cnig nepeBipntu B ymMOBax BUW-
poBHULTBA, AOTPUMYHOHNCE TaKUX BUMOT:

1) onsa nepmnx N'ATu 3’'egHaHb, BUKOHaHMX 3a

ogHnMn WPS:
MNpumitka. lMepesipka Moxe OyTW Ha 3'eAHAHHAX
ofHiel abo binblue KOHCTPYKLiWA, He3anexHo Big knacy
BMKoHaHHA (EXC).

i) HeobxigHO AocAarTu piBHA siKOCTI B;
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For an ultrasonic inspection of components under
predominantly static loading (SC1), test class B
according to EN 1714:1997 is required.

12.4.2.2 Qualification of inspection personnel

Non-destructive testing (NDT) methods shall be
selected in accordance with EN 12062 by person-
nel qualified according to Level 3 as defined in
EN 473. NDT, with the exception of visual inspec-
tion, shall be performed by personnel qualified ac-
cording to Level 2 as defined in EN 473.

12.4.3 Extent of inspection
12.4.3.1 General provisions

The extent of all inspection and quality require-

ments shall be specified. All welds or parts of

welds that require inspection shall be unequivo-
cally defined or designated. Subjects in the speci-
fication are:

— execution class;

— service category (significant fatigue SC2 or
predominantly static SC1);

— quality level according to EN ISO 10042;

— additional and supplementary quality require-
ments e.g. according to this European Stan-
dard and EN 1999-1-3;

— extent of additional NDT;

— any additional tests and testing methods.

12.4.3.2 Provisions for welds

All welds shall be visually inspected throughout
their entire length. If surface breaking planar de-
fects are detected, surface testing by liquid pene-
tration testing shall be carried out on the
inspected weld.

For examples of how to present these require-
ments on drawings, see Annex J.

The minimum extent of inspection for welded
joints shall be specified as follows:

a) Table L.2 should be used for SC1 and Table
L.3 should be used for SC2;

b) A new WPS (welding procedure specification)
shall be checked under production conditions and
the following requirements shall apply:
1) For the first five joints made to the same
WPS:

NOTE The check can be carried out at joints on one or
more structures, regardless of the EXC.

i) the quality level B shall be achieved;
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i) AOBXMHA, L0 KOHTPOMETLCA, Mae ByTn
100 %, ane He 6inbLie 300 MM 47151 KOXHOTO
3'eHaHHA.
2) AKWO nig Yac KOHTPOJSI OTPMMAHO HeBIa-
noBiaHi pesyneTaTw, cnig 3'scyBaTun iX npu-
UMHWM | BUKOHATK BUMNPOOYBAHHA HOBWUX M'ATU
3'edHaHb.

C) BCi HeOBXiaHI 4OAATKOBI YMOBM.

MeTtoau NDT, ki HeobxigHO 3acTocyBaTH, AMB. Y
Tabnuui 9.

BuaHaueHi aHaveHHa anst NDT, nogaHi y Bigcot-
Kax, CTOCYlTbCH AOBXWHW 3BapHoro wea abo
LUBIB, 3aCTOCOBYHOTLCS O KOXHOIO KOMMOHEHTa
abo KOHCTpykKUii, Ae HanexHo. KoxHi WPS no-
BWHHI BYTWM 0QHAKOBO NpeAcTaBfeHi.

ii) the length to be inspected shall be 100 %
but need not to be more than 300 mm for
each joint.
2) If inspection gives nonconforming results,
investigation shall be carried out in order to
find the reason and a new set of five joints shall
be tested.

¢) Any additional provisions required.
For the methods of NDT to be applied see Ta-
ble 9.

The specified values for the NDT given in per cent
refer to the length of the weld or the welds and ap-
plies to each component or structure as relevant.
Each WPS shall be equally represented.

Tabnuusa 9 — Metoam BunpoByBaHb, Ski BUKOpUCTOBYOTLCA Ans NDT

Table 9 — Test methods to be applied for NDT
Knac BUKOHaHH#A CTukoBi 3BapHi LBK KyToBi 3BapHi LiBu
Execution class Butt welds Fillet welds
EXC1 RT a6o (or) UT -
EXC2 RT a6o (or) UT PT
EXC3 PT + RT abo (or) UT PT
EXC4 PT + RT a6o (or) UT PT

RT — pagiorpadiyHe BunpobysaHHA
UT — ynbTpa3sBykoBe BUMNPODYBaHHSA
PT — neHeTpauiiHe BunpobyBaHHA
RT Radiographic testing

UT Ultrasonic testing

PT Penetrant testing

12.4.3.3 PyiiHieHi suripobysaHHsi

PynHiBHI BUNpoByBaHHA MOXHa NPpOBOAUTH, NULLe
SIKLLO BOHM 3a3HAueHi.

12.4.3.4 [Jodamkosuli KOHMPOsb rlic/ss ompu-
MaHHs1 HegidrnosiGHoCmi y pigHi sKocmi

Akwo 6yno 3asHavyeHO NpoBeaeHHs BUBIpKOBOIo
KOHTPOSO, CNif MepeBipATU 3BapHi LIBK 3 Han-
BinbwMn 3ycunnamm postary. Obupatoun 3sap-
HUA LWOB ANs KOHTposo, cnig 3abe3nevnTtu
sikHanLWMpLue OXONMeHHs BUMpPOBYBaHHAM YMOB
3BaploBaHHs, TOBTO TUN 3'edHaHHA, MaTtepian,
3BaptoBanbHe obnagHaHHA Ta poboTy OkpeMux
3BaploBasbHUKIB.

Axo B pesynbTati BUBIPKOBO NMPOBEAEHOMO KOH-
TPOO 3BapPHUX LUBIB BUSABIIEHO HEpPerynsipHOCTI
LWOA0 HEeBWKOHAHHA KpUTepiiB 3 pPIBHA SAKOCTI
3BapHUX LWBIB, obcar BMNpoByBaHHS crig pos-
LUMPUTW, SIK 3a3HAYEHO HUXYE. Y BUMNaaKy, KOnu

12.4.3.3 Destructive testing

Destructive testing shall only be executed if speci-
fied.

12.4.3.4 Additional inspection following noncon-
formity in quality level

If a random inspection has been specified, the
checks shall be carried out on welds where the
highest tension stress occurs. The selection of
the weld to be checked shall ensure that the test-
ing covers the welding conditions as widely as
possible, i.e. the joint type, the material, the weld-
ing equipment and the work of individual welders.

If as a result of a randomly performed inspection,
irregularities in the welds are found which do not
fulfil the criteria for the weld quality level, the ex-
tent of testing shall be increased as follows. In
the case that more than 4% of the inspected weld

59


arymarenko
Прямоугольник


cnig sunpaeuTu Binblue 4 % OOBXMHM 0bCTeXe-
HOro 3BapHoro wBa, Tpeba nepesipuTn godat-
KOBY [OBXWHY, yABiMi Oinblly 3a MNo4YaTKoBY.
AKwo pesynbTaT Takoro 404aTKOBOIO KOHTPOSO
3HOBY CBIg4YMTb, WO obcar HeoOxigHOro BUNpaB-
NeHHs1 CTaHOBUTL NoHaA 4 % 3BapHOro WBea, Noro
HeobXigHO 0BCTEXMTM NO BCIN AOBXKMHI.

PesynbTaTn nepeBipok HEOOXiAHO 3a40KYMEHTY-
BaTW i BKITIOYUTU B JOKYMEHTALLiO 3 BUKOHAHHS.

12.4.4 Kpumepii npuliMaHHs 38apHUX wWeia

12.4.4.1 KoHcmpykuii 3a kameaopieio suxkopuc-
maHHs SC1

MoTpiBHO 3a3HauMTK PpiBHI  sKOCTi 3rigHO 3
EN I1SO 10042. Cnig goTpuMyBaTUCH NONOXEHL
3 Tabnuui L.4.

Cnig sactocoByBaTu JojaTkoBy iHdoOpMaLio
CTOCOBHO PpIiBHIB §IKOCTi/ KpuUTepiiB NpuiMaHHs,
HagaHy B Tabnuui 10.

Ons pedexTie 2.7 Ta 2.9 3rigHo 3 EN ISO 10042:2005
Li BUMOIM 3aCTOCOBYHTLCS, SKLWO [JOBXKWUHA
3BapHOro wea Binblue Hixk 25 MmMm. Ona MeHLwoi
OOBXWHW TaKi JedeKkTn He JO3BOJIEHI.

Bumoru ona gedpekris 1.4, 1.11,1.12, 1.14, 1.15,
1.17, 2.2 i 2.5 arigHo 3 EN I1SO 10042:2005 He
3aCTOCOBYHOTLCS.

length has to be repaired, an additional length
equal to twice of the original length shall be in-
spected. If the result of such an additional testing
shows again that the work that shall be repaired is
greater than 4 % the weld shall be checked on the
whole length.

The results of the inspections shall be docu-
mented and included in the execution documen-
tation.

12.4.4 Acceptance criteria for welds
12.4.4.1 Structures in service category SC1

The quality levels according EN 1ISO 10042 shall
be specified. The provisions in Table L.4 should
be followed.

Additional information regarding quality levels /
acceptance criteria given in Table 10 shall apply.

For the imperfections 2.7 and 2.9 according to
EN ISO 10042:2005, the requirements apply if the
weld length is more than 25 mm. For shorter weld
lengths, these imperfections are not permitted.

The requirements for the following imperfections
according to EN 1SO 10042:2005 do not apply:
1.4,1.11,1.12,1.14,1.15,1.17, 2.2 and 2.5.

Ta6bnuua 10 — [logaTkoBi BUMOIM 40 PiBHIB AKOCTI 3BapHUX WBiB, SC1

Table 10 — Additional requirements for the quality levels of welds, SC1
Homepw nocunaHs 3rigHo 3 Bigxunu piBHiB sikocTi/gogaTkoBi BUMOrU
Reference numbers in accordance with Deviating quality levels/additional requirements
EN ISO 10042:2005
Tabnuus 1 EN ISO 6520-1 ana (for) C ans (for) D
Table 1
3a3op HeobXigHO KOMNEeHCcyBaTKW BiAMNOBIAHUM
39 617 36inbLUEHHAM TOBLUWHW LUBa Hemae
' The gap shall be compensated by a None
corresponding increase in the throat thickness
4.1 B Cyma pedpekTiB NOBUHHA cKNnagaTucs 3 KOPOTKUX AedhekTiB
' Sum of imperfections shall be short imperfections

12.4.4.2 KoHcmpykuii 3a kameaopieio suxkopuc-
maHHs1 SC2

Cnig 3a3HavaTu pigHi sikocTi arigHo 3 EN 1ISO 10042.
HeobxigHo AoTpyMyBaTUCA NOMNOXeEHb, 3a3Havde-
HUX y Tabnmui L.5. [Ina BHYTPILWHIX | reoMeTpuy-
HUX JedpbekTiB MOXYTb 3aCTOCOBYBATUCH Pi3Hi
PiBHI SIKOCTI.
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12.4.4.2 Structures in service category SC2

The quality levels according to EN ISO 10042
shall be specified. The following the provisions in
Table L.5 should be used. For internal and geo-
metrical imperfections different quality levels may

apply.
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Hopatkosi BuMorn, cneundikoBaHi No3HauveHHs-
Mmun B+, C+ abo D+, HaBegeHo B Tabnuugax 11, 12
i13.

MpumiTka. Axwo 8 EN 1999-1-3 ona reoMeTpuYHUX i
BHYTPILLHIX OeeKTiB 3aCTOCOBYIOTL Pi3Hi PiBHI IKOCTI,
goaatkosi Bumorn B+, C+ abo D+ 3acTtocoByloTbhbeA
nuwe ana Tux Tunie gedekTis, ge noTpibHi knacu B, C

Additional requirements specified by the designa-
tions B+, C+ or D+ are listed in Tables 11, 12 and
13.

NOTE If in EN 1999-1-3 different quality levels apply
for geometrical and internal imperfections, the additio-
nal requirements for B+, C+ and D+ apply only to these
kinds of imperfections where B, C or D is required.

abo D.

Ta6bnuua 11 — lNepenik goaaTKoBUX BUMOT 3 SIKOCTI A0 piBHA skocTi B 3a EN ISO 10042:2005 ans
3BapHUX LWBIB, AKLLO 3a3HAaYEHO piBeHb AKocTi B+

Table 11 — List of additional quality requirements to quality level B of EN 1ISO 10042:2005 for
welds if quality level B+ is specified
Homepwu nocunaHsb 3rigHo 3
Reference numbe_rs in accor- . o MakucMarnbHi rpaHnuHi
dance with gecpe y 3HaveHHsa Ans gedekTy
Type of imperfection . L . .
EN ISO EN SO 65201 Maximum limits for imperfection
10042:2005 )
1.10 5012 lNepepuByacTun nigpis He pnossonsetbes
intermittent undercut not permitted
1.11 502 Hagnuwok HannaeneHoro metany |H<1,0+0,1b
excess weld metal Makc. 4 MM
max. 4 mm
1.18 515 YBIrHyTICTb KOpeHs1 3BapHoro wea |He Ao3BonsieThes
root concavity not permitted
5013 YcaakoBa kaHaBka He pnossonsetbes
shrinkage groove not permitted
2.3 2011 (MooaunHoka) rasosa nopa D <0,15s un (or) 0,153,
(single) gas pore ane makc. 3 MM
but max. 3 mm
2.8 303 OkKuUcHe BKNIOYEHHS He pnossonsetbes
oxide inclusion not permitted
29 3041 BknoyeHHa Bonbdpamy 1<0,15s unm (or) 0,154,
tungsten inclusion arne mMakc. 2 MM
but max. 2 mm
3.1 507 JliHiMHe 3MilleHHs:
linear misalignment:
NO300BXHi LLBW, h<0,1t
longitudinal welds Makc. 1,5 mm
max. 1,5 mm
KpYyroBi 3BapHi LUBK h<0,1t
circumferential welds Makc. 2 MM
max. 2 mm
4.1 - YucneHHi oedektn He pnossonsetbes
multiple imperfections not permitted
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Tabnuua 12 — Nepenik 4oaaTKOBUX BUMOT 3 iKOCTi Ao piBHA sikocTi C 3a EN I1ISO 10042:2005 gns
3BAPHUX LUBIB, SIKLLO 3a3Ha4YeHo piBeHb AKocTi C+

Table 12 — List of additional quality requirements to quality level C of EN ISO 10042:2005 for
welds if quality level C+ is specified
Homepn I'IOCVIJ'IaI-.Ib 3rigHo 3 Bigxunu pisHis
Reference numbers in accordance AKOCTI/MaKCUMAanbHI FpaHIH
with Tun pgedekty
Type of imperfection 3HaqeHHs Ans neekty
EN ISO Deviating quality levels/maxi-
100422005 | EN 180 6520-1 mum limits for imperfection
1.6 2017 lNoBepxHesi nopu B
surface pores
1.18 515 YBIrHyTiCTb KOpPEHs1 3BapHOrO LUBa B
root concavity
5013 YcaakoBa kaHaBka B
shrinkage groove
2.3 2011 (MooauHoka) rasosa nopa B
(single) gas pore
2.8 303 OKUCHe BKNOYEHHS B
oxide inclusion
2.11 402 HenosHe nponnaeneHHsA He posgonsetbes
lack of penetration not permitted
4.1 - YncneHHi gedextn He posgonsetbes
multiple imperfections not permitted

Tabnuua 13 — Nepenik 4oaaTKOBUX BUMOT 3 iKOCTi Ao piBHA sikocTi D 3a EN I1ISO 10042:2005 gns
3BapHUX LUBIB, SIKLLLO 3a3HaYeHo piBeHb sikocTi D+

Table 13 — List of additional quality requirements to quality level D of EN ISO 10042:2005 for
welds if quality level D+ is specified
Homepwu nocunaHsb 3rigHo 3 _ _
Reference numbers in accor- MakcumarbHi rpaHuqHI
dance with Tvn gedekty 3HaYeHHs aAns AedekTty
Type of imperfection Maximum limits
EN ISO for imperfection
10042:2005 |EN 150 6520-1
1.2 104 TpiwmHM B KpaTepi He possonsieTbes
crater cracks not permitted
1.9 4021 HenosHe nponnasneHHsi B KOpPeHi LWBa He possonsieTbes
incomplete root penetration not permitted

12.4.5 BunpaesieHHs1 3@apHUX weie 12.4.5 Repair welds

The original requirements for welds shall be met
after any repair or replacement of a nonconfor-
mity.

Micna 6yab-akoro BunpasreHHa abo 3aMiHn He-
BiAMOBIOHOCTI 3BapHi LWWBW MalOTb 3800BOJILHATH
no4aTKoBi BUMOTMW.

BunpasneHi 3BapHi LWBKM HeOBXiAHO MOBHICTHO

OBCTEXMTU TUMM X MeTodaMW, SK i NoYaTKOBI
3BapHi LWBMW.

Repaired welds shall be fully inspected by the
same methods as for the original welds.
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O6car pgedhekTHOro 3BapHoro wea mae ©yTm
BU3HAYEHO HanexHUM MeTOO0M NepeBipKU i HiTKo
No3HavyeHo Ha 3’edHaHHi.

BunpasneHi QingHkn cnifl 3a3HavunTy B JOKYMEH-
Tauil Npo BUKOHAHHS.

He moxHa nepeBaptoBaTu 3'¢AHaHHA abo BUW-
NpaBnsATH XOAHY YacTUHY 3BapHOro LWwea BinbLue
ABOX pasiB 6e3 creLiansHOro 403BOIY.

12.4.6 Konmponb Micuyb mumyacoeux
npuedHaHb nicnst iXHb020 eudalleHHs

Cnig ByvkoHaTW HanexHy nepesipky, abu nepe-
KOHaTuKCs, Lo Ha NOBepXHi Ckragosux Bnpobis B
MiCLAAX TUMYACOBMX LUBIB He 3’sIBUNTNCS TPILLUMHM,
Ta NOBepPXHdA 3alunipoBaHa BpiBeHb 3 iHLWWMUK
AinsHkamu,

12.5 MexaHi4Hi 3acobu KpinneHHsA

12.5.1 KoHmponb 6o1mosux 3’e¢dHaHb 6e3
nonepedHbLO20 Hams2y

Micna saTarysaHHs 6onTiB cnig BisyansHoO nepe-
BipUTW BCi 3'€QHaHHSA.

Kputepii npurMaHHa i Aii WwWoao BunpasneHHst
HeBIANOBIQHOCTEN MalOTh y3romxyeaTucs ia 8.3.1
i 9.5.5.

AKLWo HEeBIANOBIAHICTE BUHMKITA Yepes pi3Hy TOB-
LWMHY LIapy, sika nepeBuLLye KpUTepil, 3a3HaveHi
B 8.1.2, 3'egHaHHA cnig nepepobutn. |Hakwe
HeBiANOBIAHICTE MOXe OYTW BUNpPaBEHO, AKLLO
MOJITMBO, PEryroBaHHAM FOKaNbHOMO BUPIBHIO-
BaHHSA KOMMOHEHTA.

AkWwo Mk anwMiHiem Ta HWKWMKM MeTanamu
noTpibHa isonauis, HeobXxigHO 3a3HaYNTN BUMOTU
[0 nepeBipku i1 BCTAHOBNEHHS.

BunpasneHi 3’egHaHHs MaloTb ByTU NepesipeHi
MOBTOPHO.

12.5.2 KoHmponb 6o1moeux 3’¢dHaHb 3
rnonepedHiM Hams20M
12.5.2.1 KoHmpoib nogepxoHs mepms

Akwo Ao cknagy 3'€dHaHb BXOASITh MOBEPXHI
TepTa, iX BidyanlbHUMA KOHTPOSb CNig NpPpoOBecTU
BesnocepenHLO A0 cknagaHHa. Kputepii npui-
MaHHs MatoTb ByTH 3rigHo 3 8.1.

HesignosigHocTi cnig BunpasnaTy arigHo 3 8.1.

12.5.2.2 Konmpornb neped 3amsiayg8aHHIM

BisyanbHuin KOHTpOrb BCiX 6OMTOBUX KpiMmeHsb i3
nonepeaHiM HaTsirom Mae B6yTn NpoBeAeHO nicns

The extent of any defective weld shall be deter-
mined by the appropriate inspection procedure
and clearly marked on the joint.

Repaired areas shall be stated in the execution
documentation.

No joint shall be rewelded, nor any part of a weld
repaired more than twice without special ap-
proval.

12.4.6 Inspection of temporary attachment
locations after removal

Adequate inspection shall be carried out to en-
sure that the constituent products are not cracked
on the surface at the temporary weld location and
that the surface has been ground flush.

12.5 Mechanical fasteners

12.5.1 Inspection of connections with
non-preloaded bolts

All connections shall be visually checked after
tightening of the bolts.

Acceptance criteria and action to correct noncon-
formity shall be in accordance with 8.3.1 and
9.5.5.

If the nonconformity is due to differing ply thick-
ness that exceeds the criteria specified in 8.1.2,
the connection shall be remade. Otherwise non-
conformity may be corrected, if possible, by ad-
justing the local alignment of the component.

If insulation is required between aluminium and
other metals, the requirements for checking the
installation shall be specified.

Corrected connections shall be reinspected.

12.5.2 Inspection of connections with
preloaded bolts

12.5.2.1 Inspection of friction surfaces

If the connections incorporate friction surfaces,
the surfaces shall be visually checked immedi-
ately before assembly. Acceptance criteria shall
be in accordance with 8.1.

Nonconformities shall be corrected in accordance
with 8.1.

12.5.2.2 Inspection before tightening

All connections with preloaded bolts shall be visu-
ally checked after they are initially bolted up with
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nonepeaHbOro CKPINfeHHss Yy KOHCTPyKLUii, LWo
NnoKanbHO BUPIBHIOETLCS, Ta nepen Mo4vaTkoMm
nonepedHboro Hatary. Kputepii npuamMaHHA —
arigHo 3 8.5.1.

AKLWO NPpUYWHOK HEBIOMOBIOHOCTI € pi3Ha TOB-
LLWHa Wwapis, WO NepeBuLLYyE KpUTepil, 3a3HaqeHi
B 8.1.2, 3’eAHaHHsA cnig nepepoduTtu. IHakwe He-
BiAMOBIAHICTL MOXe OyTW BUMNPaBIIEHO, SKLWO
MOXJIMBO, peryroBaHHAM FOKaNbHOrO BUPIBHIO-
BaHHS1 KOMIMOHEHTA.

BunpasneHi 3’egHaHHs MaloTb BYTU NepeBipeHi
NMOBTOPHO.

12.5.2.3 KoHmpornb nid 4ac i nicns 3amsicy8aHHs

Cnig 3asHauiTn KpuTepil nepesipkn Ta npum-
MaHHs1 Anst BONTOBUX 3'€IHaHb, CTINKMX [10 3CYBY.

Mpumitka. EN 1090-2 MOXHa BMKOPUCTOBYBaTU SAK
OCHOBY AN MigroToBKWU KPpUTEPIiB NepeBipkn Ta Npuin-
MaHHSA Ang 3'edHaHb, CTiKUMX OO 3CyBY.

lMoBTopHe 3aTaryBaHHsA OONTIB Yy 3'€AHAHHSAX,
CTiMKMX [0 3CYBY, BBaXXalOTb NEPEBIPKOK KOPEKT-
HOro nonepeaHbLOro HaTAary.

Bci nopyweHHA cnig sanucyeaTu, OUiHIOBATH i,
SIKLLO NOTPIOHO, BUMpPaBUTW.

12.5.3 Kohmponb knenaHux 3’e0HaHb

BisyanbHuin KOHTpoOrnb Mae npoBoaUTUCH ONs
100 % 3aknenok.

BucagxeHa saknenka He mMae MICTUTU XOOHWUX
TpiluMH abo BM'ATWH.

Bci 3aknenku, wo ocnabneHi, 3 ronoskamm 3i ami-
LLlEeHHAM LeHTpa, NnoraHo cchopMoBaHi Yn iHakwe
AedopmoBaHi, crnig Bupisat i 3amiHUTL nepeq
HaBaHTaXXEHHAM KOHCTPYKLLIT.

12.6 Knenosi 3’egHaHHA

HeobxigHo 3asHauMTKM MeToan | MiHiManbHWA
obcar nepesipkn. Bci 3MiHM OO TEXHIMHUX yMOB
cnig AOKYMeHTyBaTW.

12.7 HeBignoBigHi BUpo6um

12.7.1 HeeidnoeidHi cknadoei eupobu

AKWo OOKYMEHTU Npo MNPOBEOEHHST KOHTPOSO
CkrnagoBux BUpOBIB 3rigHo 3 5.2 He Byno HagaHo,
cknagoBsi BMpoOW cnig pos3rnsggaty sik Hesigno-
BigHi, Nokn He Oyde nNiATBEpPMAKEHO, LLO BOHMU
3a0BOJILHAKTL BUMOTU MNNaHy iHCMEKLiN.
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the structure aligned locally and before the com-
mencement of preloading. Acceptance criteria
shall be in accordance with 8.1.

If the nonconformity is due to differing ply thick-
ness that exceeds the criteria specified in 8.1.2,
the connection shall be remade. Otherwise non-
conformity may be corrected, if possible, by ad-
justing the local alignment of the component.

Corrected connections shall be reinspected.

12.5.2.3 Inspection during and after tightening

Inspection and acceptance criteria for bolted
joints in slip resistance connections shall be spec-
ified.

NOTE EN 1090-2 may be used as a basis for pre-
paration of inspection and acceptance criteria for slip
resistance connections.

Retightening of bolts in slip resistance connec-
tions is regarded as check of the correct
preloading.

Any irregularities shall be recorded, evaluated
and if necessary corrections shall be done.
12.5.3 Inspection of riveted connections

100 % of the rivets shall be visually inspected.

A driven rivet shall not show any cracks or pits.

All loose, eccentric headed badly formed or other-
wise defective rivets shall be cut out and replaced
before the structure is loaded.

12.6 Adhesive bonding

The methods and minimum extent of inspection
shall be specified. Any alterations to the specifica-
tion shall be documented.

12.7 Nonconforming products

12.7.1 Nonconforming constituent products

If the inspection documents for constituent prod-
ucts according to 5.2 have not been provided, the
constituent products shall be treated as noncon-
forming until it can be demonstrated that they
meet the requirements of the inspection plan.
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Akwo Bupobu BU3HAYEHi sIK HeBiAMOBIAHI, ane
3rooM X BigNOBIAHICTb NiOTBEPAKYETLCA BUNPO-
OyBaHHAMM YW MOBTOPHUMUN BUNPOBYBaHHAMM, L
BUNpobyBaHHSA cni AOKYMEHTyBaTMW.

Ao MoxHa nigTeepanTn, WO HEeBIANOBIOAHWUN
BUPIO MOXe 3a40BOSIbHATM BUMOIM OO KOMMO-
HeHTa abo KOHCTpyKUii 3rigHo 3 12.7.2, BUpIO
Moxe ByTn npurHATUIA. OuiHKy cniga oopmMUTU
OOKYMeHTarbHO.

12.7.2 HegidnoeidHi koMnoHeHmMu ma
KOHCcmpyKuit

Ao MOXHa 3a0KYMeHTyBaTH, Lo HeobXiaHa
Desneka KOHCTPYKLIT, JOBroBiMHICTE abo hyHk-
LioHamnbHICTL MIATPUMYIOTLCA 3 HEBIANOBIAHOM
SKICTIO KOMNOHEHTa abo KOHCTPYKLUIi, Le MOXHa
BBaXaTW TEXHIYHO NPUAHATHUM 6e3 HeobXiaHOCTI
NPOBOAUTU PEMOHT.

MpumiTka. Wo cTocyeTbca npugaTHoOCTi 4O 3acTocy-
BaHHs, MiX CTOpOHamu HeobxigHo yknagaTtu yroay.

If any products are designated as nonconforming
and are subsequently proved to be in conformity
by test or retest, the testing shall be recorded.

If it can be demonstrated that the nonconforming
product can satisfy the requirements for the com-
ponent or structure in accordance with 12.7.2, the
product may be accepted. The evaluation shall be
recorded.

12.7.2 Nonconforming components and
structures

If it can be documented that the required struc-
tural safety, the durability or the functionability is
maintained with a nonconforming property of the
component or structure, it can be regarded as
technically acceptable without need for repair.

NOTE For fitness for purpose, an agreement can be
arranged between the parties.
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OOOATOK A Annex A

(oBoB’a3koBUN) (normative)
HEOBXIOHA OOOATKOBA IHOOPMALIA, Required additional information, options to

BAPIAHTU, LLO MAKOTb BYTU 3A3HAYEHI, be specified and requirements for execution

TA BUMOI' 0O KNACIB BUKOHAHHA classes
A.1 MNepenik HeoGXiaHOT AOAATKOBOT A.1 List of required information
iHcpopmauii
Tabnuus A.1 LbLOro po3ainy MicTUTL nepenik Jo- This clause lists in Table A.1, the additional infor-
AaTKoOBOI iHpopMaL,l, Lo BMMarae TekcT Lboro mation that is required in the text of this European
CTaHAapTy, e Le € AopeYHUM, AN NOBHOIo BU3- Standard as appropriate to fully define the re-
Ha4yeHHsA BUMOT 3 BUKOHAHHSA cnopyau, ski MalTb quirements for execution of the work to be in ac-
BigNoBidaTV UbOMY cTaHAapTy (TobTo Tam, Ae cordance with this European Standard (i.e. where
BUKOPUCTOBYIOTL (hpasy "HeobXiaHO 3a3HaunTh"). the wording "shall be specified" is used).
Tabnuua A.1 — [Nepenik NyHKTIB 3 NTMTaHHAMM, Ae NoTpibHa AoaaTkoBa iHhopmauis
Table A1 — List of clauses with subjects, where additional information is necessary

MyHkT lNutanHs

Clause Subject

41.2 Knac(-1) BUKOHaHHS, Lo crif 3acTocyBaTH

The execution class(es) to be applied

4.2.2 Akwo noTpibeH nnaH 3abeanedeHHs1 AKOCTiI ANA BUKOHAHHS cnopya
If a quality plan for execution of works is required

5.1 Cknagosi Bupobu, wo 6yayTe 3acTocoByBaTUCH
The constituent products to be used

5.3 Bumorn go sunpobyBaHb NIMTUX YacTWH
Requirements for testing of cast parts

5.5 KombiHaujisi oCHOBHOro MaTtepiany Ta 3BaploBanibHUX MaTepianis
Combination of parent material and welding consumables

5.6.1 KaTteropii 6bontoBux 3'¢AHaHb, CTaHAapTU Ha BUpoOU, KNac MiLHOCTI Ta ByAb-AKi iHLUI
BMMOrM, Hanpuknag, obpobka NoBepxHi

Category of bolted connections, product standards, property classes and any other re-
quirements, e.g. surface treatment

57 Bumorn oo KopoTKOCTPOKOBOI Ta AOBroCTPOKOBOI poBOTH KIenoBmx MaTepianis
Requirement for short and long term behaviour of adhesives

6.4 AKLLO rocTpi Kpankn HeobXiAHO BUOANUTU 3 TEXHIMHUX NPUYMH
If sharp edges shall be removed due to technical reasons

6.6 Poamipn oTBOpiB
Hole sizes

6.6 Poamipu 3eHKyBaHHSA oTBOpIB Nig 6oty

Dimensions of any countersinking for bolts

6.6 PoaMipu 3eHKyBaHHA OTBOPIB Mif 3aKnenku
Dimensions of any countersinking for rivets

6.6 Po6oua goBxnHa Byab-aKuX LLINMHHUX OTBOPIB
Effective length of any slotted holes
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KiHeupb Tabnuui A.1

MyHkT lNutanHs
Clause Subject
6.9 Axo notpibHa nepesipka 3akiHYEHOro CKnagaHHs
If a complete assembly check is required
7.51 Bumoru fo 3BaploBaHHs, AKLLO BUKOPUCTOBYIOTLCS iHLUI 3BaptoBaribHi NPoLecu Hix
3a3HaveHi B 7.3
Requirements for welding if other welding processes than those stated in 7.3 are used
755 U1 [O3BOSIEHO 3BApPOBaHHA TMMYACOBUX NPUEOHAHD.
Micugs, oe TMMYacoBi NPUEHAHHSA He 03BONATLCS
If welding of temporary attachments is permitted.
Locations where temporary attachments are not allowed
7.5.9 Po3mMipu oTBOpIB ANdA NPOpPi3HUX Ta KOPKOBUX 3BAPHKX LUBIB
Dimensions for holes for slot and plug welds
7.5.10 Bumorn go iHWux 3BapHuUX LWBIB, Hanpuknaz, TOMKoBOro LWBa abo LBa NpyuBapoBaHHS
LWNWbOK, BUKOHAHWX B iHLWWIA cNocib Hixx 3asHaveHo y 7.3
Requirements for other welds, e.g. spot or stud welds, made by other processes than
stated in 7.3
8.1.3 OBcsr KOHTaKTHUX NOBEPXOHb Y 3'€HaHHAX, CTIMKUX 0 3CYyBY
The extent of contact surfaces in slip resistant connections
8.2.6 BukopucTaHHs HopManbHUX Wanbd abo wanbd 3binbLLeHnX po3mipis
The use of normal or oversized washers
8,6 MeToan BUKOHaHHS KITeNoBUX 3’ €HaHb.
Bumorn o koHTponto, obcar BunpobysBaHb Ta KpuTepii NpUAMaHHs
Method for execution of bonded joints.
Requirements for inspection, extent of testing and acceptance criteria
10.3.1 Tunu Ta obcar BCix 3aXMCHUX 3aX0AiB (MOBEPXHi Ta KOHTaKTHI MOBEPXHI)
Nature and extent of all protection measures (surfaces and contact surfaces)
11,1 byab-sKi cneujiansHi gonycku
Any special tolerances
11.2.3 Knac gonyckie Ans 060N0HKOBMX KOHCTPYKLiN
Tolerance class for shell structures
12.3.2 PosTawysaHHA Ta NepioanyHICTL reOMeTPUMHUX NepeBipoK
Location and frequency of geometrical checks
12.4.31 MiHiMansHWIA oBcar NnepeBipky Ta BUMOTM LLOAO SAKOCTI ANSA 3BapHUX 3'€4HaHb
The minimum extent of inspection and quality requirements for welded joints
12441 Bumorn 3 akocTi 3BapHUX LUBIB KaTeropii BukopuctaHHa SC1
The quality requirements for welds for service category SC1
12442 Bumorn 3 sikocTi 3BapHUX LUBIB KaTeropii BukopuctaHHa SC2
The quality requirements for welds for service category SC2
12.51 Bumorn oo nepeBipku isonboBaHKX 3'e¢QHaHb
Requirements for checking the insulated connections
12.5.2.3 BonToBi 3’e4HaHHSA, He CTilKi 4O 3CyBY

Non slip resistant bolt connections
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A.2 lNepenik BapiaHTiB, WO HeOOXiAHO 3a3HaUMTH
Ller posgin mMicTutb nepenik NyHKTIiB, WOoA0 AKNX
uen crtaHgapT Hajae OOWH BapiaHT, nNpoTe e
MOXYTb OyTW 3a3HadeHi BapiaHTW. HAKWO He
3a3Ha4vYeHOo XOOHUX alrbTepHaTMB, 3aCTOCOBYHOTh

A.2 List of options to be specified

This clause lists the items, for which this Euro-
pean Standard gives one option, however, where
alternatively other options might be specified. If
no alternative options are specified, the options

BapiaHT, HaJaHWUM y LbOMY CTaHOapTi.

given in this European Standard apply.

Tabnuusa A.2 — [Nepenik NyHKTIB, Ae MOXYTb ByTK 3a3HaueHi BapiaHTu

Table A.2 - List of clauses where options might be specified
MyHkT MNutanHs
Clause Subject

421 Un noTpibHa gokymeHTaLis i3 3abesnedeHHs sikocTi Ana EXC2
If a quality documentation is required for EXC2

5.6.1 Un 3a3HaveHa 06pobka NOBepXHi MexaHiMHMX KpinunbHUX BUpoBiB
If surface treatment of mechanical fasteners is specified

6.6 U HeoBXiaHO BUAANATU 3aMpKN B OTBOPAX, LLO NPOCBEPANEHO B CKMagaHUX YacTuHax
If removal of burrs for holes drilled in assembled parts is necessary

7.5.8 U noTpiBHO BUKOPUCTOBYBATU TUMYACOBI TEXHOONMYHI MNaHKN Ha NoYaTKy Ta KiHLi
npoxogkun ans EXC2
If run-on/run-off pieces shall be used for EXC2

8.2.5 Un noTpiBHi cTonopHi NpUCTpOT AN ranok
If locking devices for nuts are required

8.3.1 Uu cnig BUKOPUCTOBYBATW CTOMOPHI NPUCTPOT
If locking devices shall be used

8.3.2 MeTog 3atsaryBaHHs s 3'eQHaHb 3 nonepeaHiMm HAaTAroM, He CTIMKUX 4O 3CyBY
The tightening method for pre-loaded non slip resistant connections

10.3.2 KoposiiiHui 3axXmcT antoMiHiEBMX MOBEPXOHb Y BUMAAKY KOHTaKTY MK artoMiHieM Ta
NnacTUKoM
Corrosion protection on aluminium surfaces in case of contact with aluminium and plastic

10.3.3 KoposinHuin 3aX1CT anioMiHieBUX NOBEPXOHb Y BUNaAKy KOHTaKTy 3i cTanmo abo
AepeBUNHOID
Corrosion protection on aluminium surfaces in case of contact with steel or wood

10.3.4 KoposinHuin 3aX1CT anioMiHieBUX NOBEPXOHb Y BUNAAKY KOHTaKTy 3 6€TOHOM, LEernsiHow
KNnagKor, LUTYKaTYPKOK TOLLO
Corrosion protection on aluminium surfaces in case of contact with concrete, brickwork
and plaster, etc.

10.3.5 3axoau repmeTmnsauii Ans KpinuneHMX Bupobis
Sealing measures for fasteners

11.2.3.3.2 |Yum goseoneHo dhikcauito NpoKagok 3BaptoBaHHAM
If shims are allowed to be held in place by welding

12.4.1 YUun noTpibHa nepesipka NiAroHKM 40 3BapHOBaHHSA
If check of fit-up before welding is required

12.4.31 Byab-9ki noaaTtkosi BUNpobyBaHHsS Ta MeToan BUNpoByBaHHS ANst KOHTPOMO 3BapHUX
LwBiB
Any additional tests and testing methods for inspection of welds

12.4.3.1 Byab-Ski foAaTKOBI MONOXEHHSA AN PilleHHS Woao MiHiManeHoro obcsary BunpoByBaHHs
Any additional provisions to decide the minimum extent of testing

1243.2 Un noTpibHO NPOBOAUTU KOHTPOSb PYVHIBHUMUW MeTOAaMm
If destructive testing shall be executed
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A.3 Bumoru oo knaciB BUKOHaHHSA

Y UbOMY MYHKTi NnepenivyeHi BUMOrH, LLO 3anexaTb

BiO KNnaciB BUKOHAHHS.

Tao6nuua A.3 — Bumoru oo knacie BUKOHaHHSA

A.3 Requirements related to execution

classes

on the execution classes.

This clause gives the requirements that depend

Table A.3  — Requirements for execution classes
Knac BukoHaHHsA | Knac BukoHaHHA | Knac BukoHaHHs | Knac BUKOHaHHs
[TyHKT Hassa nyHkTy EXC1 EXC2 EXC3 EXC4
Clause Heading Execution class | Execution class | Execution class | Execution class
EXC1 EXC2 EXC3 EXC4
4 TexHiuHi yMOBM Ta JOKYMeHTauis

4 Specifications and documentation

421

HokymMeHTauis i3
3abesneyveHHs
SIKOCTI

Quality documen-
tation

He Bumaraetbcs
None

AKLLO 3a3HaYeHo
If specified

Tak
Yes

Tak
Yes

5 Cknagosi Bupobu
5 Constituent products

CrraBy Ta CTaHy
Marking of alloy
and temper

None

pasoMm € pisHi
ChnaBu Ta CTaHu
Yes, if different
alloys and tem-
pers are in circu-
lation together

pasom € pisHi
chfaBeun Ta CTaHu
Yes, if different
alloys and tem-
pers are in circu-
lation together

52 IHCnekKuinHi aoky- | MNpoTokon Bu- IHCNEeKuinHMA IHCNEeKuinHMiA IHCneKUinHMiA
MEHTH npobyeaHb 2.2 | cepTudikat 3.1 |cepTudikat 3.1 |ceptudikat 3.1
Inspection docu- |Test report 2.2 Inspection certifi- | Inspection certifi- | Inspection certifi-
ments cate 3.1 cate 3.1 cate 3.1

52 lNpoctexysaHicTe |He Bumaraetbca |He Bumaraetscsa | Tak Tak
Traceability None None Yes Yes

5.2 MapkyBaHHS He Bumaraetbes | Tak, siKWLo B 06iry | Tak, sikwo B obiry | Tak, sikLLo B 0biry

pasoMm € pisHi
chnnaBu Ta CTaHu
Yes, if different
alloys and tem-
pers are in circu-
lation together

6 lNigrotoeka
6 Preparation

YacTUH Nig yac
BUpPOBHULTBA
Marking or identi-
fying of parts dur-
ing manufacturing

6.2 MapkyBaHHA abo |He BuMaraetbcs | Tak, sikwo B 06iry | Tak, sKwo B 0biry | Tak, kLo B obiry
iAeHTUdIkaList None pasoMm € pisHi pasom € pisHi pasoMm € pisHi
CKIagoBuX CMnaBu Ta CTaHW |CNnaBu Ta CTaHW | Cnrasn Ta CTaHu
BUpoBGIB Yes, if different | Yes, if different | Yes, if different
Marking or identi- alloys and tem- |alloys and tem- |alloys and tem-
fying of constituent pers are in circu- |pers are in circu- |pers are in circu-
products lation together lation together lation together

6.2 MapkyBaHHs abo |He Bumaraetbcs |Tak Tak Tak
iaeHTdikaLis None Yes Yes Yes

69


arymarenko
Прямоугольник


MpogosxeHHs Tabnumui A.3

Knac BnkoHaHHSA

Knac BnkoHaHHSA

Knac BukoHaHHSA

Knac BnkoHaHHSA

ity requirements

requirements

quality require-
ments

[TyHKT Hassa nyHkTy EXC1 EXC2 EXC3 EXC4
Clause Heading Execution class | Execution class | Execution class | Execution class
EXC1 EXC2 EXC3 EXC4

7 3BaptoBaHHsI

7 Welding

71 Bumorn 3 sikocTi ENISO 3834-4 |ENISO 3834-3 |ENISO 3834-2 |EN ISO 3834-2
[0 3BaploBaHH4 EnemeHTapHi Bu- | Tunosi Bumorn | BcebiuHi Bumoru | BcebivHi BUMorn
Quality require- MOTW 0O SIKOCTi | A0 AKOCTi 00 SIKOCTI 00 SIKOCTI
ments for welding |Elementary qual- | Standard quality |Comprehensive |Comprehensive

quality require-
ments

Conditions for
deposition of
tack welds in
WPS

7.21 lNnaH 3BapioBaHHA |He Bumaraetbcsa |Tak Tak Tak
Welding plan None Yes Yes Yes

7.4.1 | TexHiuHi BUMOTH He Bnmaraetbca | 3rigHo 3 3rigHo 3 3rigHo 3
00 TexHosoril None According to According to According to
3BaplOBaHHSA EN ISO 15609-1 |EN ISO 15609-1 |EN ISO 15609-1
Welding proce-
dures specifica-
tions

7.4.1 |ArtecTtauia TexHO- |He BumaraeTbcs |ATecToBaHO 3a |ATecToBaHO 3a | ATeCTOBaHO 3a
norii ayroeoro None Qualified to Qualified to Qualified to
3BaplOBaHHSA ENISO 15612 |ENISO 15613 |ENISO 15613
Qualification of arc abo (or) abo (or) abo (or)
welding proce- EN ISO 15613 EN ISO 15614-2 |EN ISO 15614-2
dures abo (or)

EN ISO 15614-2

7.4.4 |KoopaumHauis 3Ba- |He Bumaraetbcs |HAK BU3HaAUeHO y | AK BU3HaYeHO y | AK BU3HAYEHo y
proBarnbHUX pobiT |None As defined in As defined in As defined in
Welding coordina- EN ISO 14731 EN ISO 14731 EN ISO 14731
tion

744 KoopauHauinHuin | He BuMaraetbcsl | TEXHIYHI 3HaHHA | TeXHIYHI 3HaHHA | TeXHiYHi 3HaHHSA
nepcoHarn 3gapto- |None 3rigHo 3 Tabn. 7 |3rigHo 3 Tabn. 7 |3rigHo 3 Tabn. 7
BanbHUX pobiT Technical knowl- | Technical knowl- | Technical knowl-
Welding coordina- edge according |edge according |edge according
tion personnel Table 7 Table 7 Table 7

7.5.6 |lpuxonnoBaneHi |He BumaraeTtbcsa |He BuMaraetbca | YMOBM Hannas- | YMOBW Hanmae-
LBM None None NEHHS Y NPUXOn- | NeHHs y Npuxon-
Tack welds noBaribHUX noBarbHUX

weax y WPS weax y WPS

Conditions for
deposition of
tack welds in
WPS
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KiHeub Tabnuui A.3

Knac BnkoHaHHSA

Knac BnkoHaHHSA

Knac BukoHaHHSA

Knac BnkoHaHHSA

[TyHKT Hassa nyHkTy EXC1 EXC2 EXC3 EXC4

Clause Heading Execution class | Execution class | Execution class | Execution class
EXC1 EXC2 EXC3 EXC4

7.5.8 | CTukoBI 3BapHi He BumaraeTtbcsa | Tumyacosi Tex- | TuMyacoBi Tex- | TUMYacoBi Tex-

LBU
Butt welds

None

HOMMOTIYHI NNaHKK
Ha novaTky Ta
KiHLi NpOX0oOKu
ans sabesne-
YeHHs1 NOBHOT
TOBLLIWHM LLUBA,
SKLLO 3a3Ha4YeHo
Run-on/run-off
pieces to ensure
full throat thick-
ness if specified

HOJIOTIYHI NSTaHKN
Ha no4aTky Ta
KiHLi NpOX0aKu
ansa sabesne-
YeHHs1 NOBHOT
TOBLLWHM LLBA
Run-on/run-off
pieces to ensure
full throat thick-
ness

HOJOTIYHI NSTaHKN
Ha no4aTky Ta
KiHLI NpoXoaku
ansa sabeane-
YeHHs NOBHOI
TOBLUWHM LUBA
Run-on/run-off
pieces to ensure
full throat thick-
ness

8 MexaHiuHi 3acobu kpinneH

HA Ta Knewnosi 3’e

8 Mechanical fastening and adhesive bonding

HaHHA

8.2.5 | CTonopHi NpUcTpol | AKLLO 3a3HaveHo | AKLLO 3a3HaYeHo | AKLOo 3a3HadveHo |Baarani mae 6ytu
Locking devices If specified If specified If specified 3adhikcoBaHo
Shall generally
be secured
8.2.5 |CknagaHHa ranok |He BumaraeTtbcs |He Bumaraetbca | BusHauanbHe BusHavansHe

Assembly of nuts

None

None

MapKyBaHHS, L0
€ BUOUMUM AN
KOHTPONH
Designation
markings visible
for inspection

MapKyBaHHS, L0
€ BUAUMUM AN
KOHTPOIH
Designation
markings visible
for inspection

12 KoHTporb, BUNpobyBaHHA Ta KOpUryBaHHSA
12 Inspection, testing and corrections

12.4.3.1

MeToau Bunpoby-
BaHHS
Test methods

3a3Ha4yeHo B
Tabn. 9
Given in Table 9

3a3HayeHo B
Tabn. 9
Given in Table 9

3a3HayeHo B
Tabn. 9
Given in Table 9

3a3Ha4yeHo B
Tabn. 9
Given in Table 9

HacTtynHi nMuTaHHs HagaHo B AOBiOKOBOMY OoOaTKy
The following subjects are given in an informative annex

L.3.1 PekomeHaoBaHuin | 3a3HaveHo B 3asHaueHo B 3asHayeHo B 3a3HayeHo B
obcar gogaTko- Tabn. L.2 Tabn. L.2 Tabn. L.2 Tabn. L.2
Boro NDT y SC1 Given in Given in Given in Given in
Recommended Table L.2 Table L.2 Table L.2 Table L.2
extent of additional
NDT in SC1

L.3.2 |PekomeHaoBaHui |3a3HaueHo B 3a3Ha4eHo B 3asHa4eHo B 3asHaveHo B
obcsar gonaTtko- Tabn. L.3 Tabn. L.3 Tabn. L.3 Tabn. L.3
Boro NDT y SC2 |Givenin Given in Given in Given in
Recommended ex-|Table L.3 Table L.3 Table L.3 Table L.3

tent of additional
NDT in SC2
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OJOIOATOK B
(OooBigkoBui)

KOHTPONbHWUI NEPENIK 0O 3MICTY
NNAHY 3ABE3IMNEYEHHA AKOCTI

B.1 Betyn

3rigHo 3 4.2.2 B UbOMY A0AaTKy HA4aKThCs peko-
MeHZaUil Woao NyHKTIB, AKi MalTb MICTUTUCH B
po3pobneHoMy cneujanbHo Anst of’ekTa nnaHi
3abesneyeHHs SAKOCTI MNpU BUKOHAHHI arntoMi-
HIEBMX KOHCTPYKLIN, 3 MOCUMAHHAM Ha 3ararsbHi
iHCcTpyKuii B ISO 10005.

B.2 3micT

B.2.1 ¥YnpasninHsa

OpraHizauinHa cTpyKkTypa KepiBHMLTBA 00’ EKTOM
i3 3a3HaJyeHHsIM iMeH KNIYOBOro MepcoHany,
TXHIX (pyHKUIN Ta 0BOB’A3KIB Nig Yac BUKOHAHHSA
NPoekKkTy, cucTemMu nignopaakyBaHHA Ta NiHIRA
3B’A3KY.

OpraHisauia nnaHyBaHHs Ta KoopAuHauii 3
iHLUMMW CTOpPOHaMW MPOTArOM BCLOMO MPOEKTY i
MOHITOPUHIY BUKOHAHHSA Ta nporpecy.

laeHTUbiKaUia dyHKUin, Ak generyoTb cybnia-
pAgHUKam abo iHWWM CTOPOHHIM ocobam.
[oeHTUbiKauist Ta nigTBepoXXeHHA KommneTeHLuil
kBanigikoBaHOro nepcoHany, sikuin 6yae sany-
YEHUN OO MNPOEKTY, BKITOYAKYMM KOOpOMHATOPIB
3BaploBanbHMX poBIT, IHCNEKUiNHWMIA nepcoHarn,
3BaplOBalibHUKIB Ta onepaTopiB 3BapoBanibHOMoO
obnagHaHHA.

OpraHisauis ynpaniHHa BapiaHTamMu, 3MiHaMu Ta
BiACTYNMamu BiZ BUMOT, siKi MaloTb Micue nig vac
peanisauil NpoekxTy.

B.2.2 Po3251510 mexHiyHUX yM08

Bumora go posrnagy neBHUX MPOEKTHUX BUMOT
AN BU3HAYEHHA Hacnigkis, BKovawun Bubip
KnaciB BUKOHaHHSA Ta KaTeropin 3acTOCyBaHHS,
ana akmx 6yage noTpibHO BXUTM AoaaTKoBKX abo
He3BUYaNHUX 3axofdiB Ha AoAaTOK A0 TUX, sKi
3abeasnevye cuctemMa MeHeKMEHTY AKOCTI KOM-
naHii.

HopaTkoBi npouenypy MeHeLKMEHTY SKOCTI, He-
0OXiAHICTb SKMX BMKITMKAHA PO3rnsgoM BU3HaYe-
HUX MPOEKTHUX BUMOT.
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Annex B
(informative)

Checklist for the content of a quality plan

B.1 Introduction

In accordance with 4.2.2 this Annex gives recom-
mendations for items to be included in the scope
of project-specific quality plans for the execution
of aluminium structures with reference to the gen-
eral guidelines in ISO 10005.

B.2 Content

B.2.1 Management

A project management organization plan that
names key personnel, their function and respon-
sibilities during the project, the chain of command
and lines of communication.

Arrangements for planning and coordination with
other parties throughout the project and for moni-
toring of performance and progress.

Identification of functions delegated to subcon-
tractors and others not in-house.

Identification and proof of competence of qualified
personnel to be employed on the project, includ-
ing welding coordination personnel, inspection
personnel, welders and welding operators.

Arrangements for controlling variations, changes
and concessions that take place during the pro-
ject.

B.2.2 Specification review

Requirement to review the specified project re-
quirements to identify the implications including
the choices of execution classes and utilization
categories that would require additional or un-
usual measures beyond those assured by the
company’s quality management system.

Additional quality management procedures ne-
cessitated by the review of the specified project
requirements.
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B.2.3 JokymeHmauyisn
B.2.3.1 3azanbHi NonoxeHHs

lMpouenypu ynpaeniHHA BCiEl0 BXIAHOW Ta BUXIO-
HOK AOKyMeHTauieto 06’ekTa, BKIIOYAKOMN iaeH-
TUdbikaLilo cTaTycy akTyanbHOI pefakuil i none-
peKeHHs1 BUKOPUCTaHHA HedincHux abo 3acrta-
pinux AOKYMEHTIB BCcepeauHi nianpuemcrea abo
cybniapsiAHUKamMK, BKNIOYAKOYM KPEeCNeHHs, poa-
paxyHKW, enekTPOHHY iHhopMaLio Ta NoB’'aA3aHi
peecTpu.

B.2.3.2 JokymeHmauis neped 8UKOHaHHAM

Mpoueaypn HagaHHA HeobXigHOT goKyMeHTauil
nepen BWKOHaHHAM eTany OyaiBHMUTBA, SKOro
BOHU CTOCYIOTBCH.

o cknagy BxooaTb:

— cepTudikaTh Ha cknagosi BUpobu;

— TEexHiMHi YMOBW Ha TEXHOJOTIO 3BapOBaHHA Ta
NpoToKONW 1i atecTtauii;

— MNPOEKTN BUKOHAHHSA POBIT, BKAOYAYM MOH-
Tak Ta nonepenHe HaBaHTa)KeHHS KPiNUITbHUX
BUPODIB;

— TPOEKTHi po3paxyHKM At TUMYacoBWUX CMo-
pyad, HeobXigHICTb AKMX 3yMOBIieHa cnocoba-
MW MOHTaXYy;

— BW3HaueHHA obcAry Ta vacy, HeobxigHoro ans
yXBarneHHs Opyrol Ta TPeTbol CTOpOHaMM
abo NpUMHATTA OOKYMeHTauil nepeq BUKO-
HaHHAM.

B.2.3.3 3anucu rnpo 8UKOHaHHs

Mpoueaypu HagaHHA 3anuciB NPO BUKOHaHHS,
BKITHOYAOUM:

a) sanucu Npo cknagosi BUPOBU 3 NpocTexyBa-
HICTIO 10 3aBepLUEHNX KOMMOHEHTIB;

b) akTK 3 KOHTpPONID, NPOTOKOSM BUNPODYBaHbL Ta

4ii LWoJo HeBIANOBIAHOCTEN, BPpaxXOoBYOYM:

— NigroToBKy MOBEPXCHb 3’€QHaHb nepeq 3Ba-
PHOBaHHAM;

— 3BaploBaHH4A Ta roToBi 3BapeHi getani;

— TeOMETPUMHI JOMYCKU Ha BUrOTOBIEHI KOMMO-
HEeHTU;

— niarotoBky i 06pobKy NOBEPXHI;

— kanibpyBaHHsa obnadHaHHS, BKNOYa4uM Te,
LLIO BUKOPUCTOBYIOTbL AJ151 KOHTPOSTO nonepea-
HbOIC HaBaHTaXXEHHS KPiNUibHUX BUPODIB;

C) pesynbTaTh reocdesnyvHol 3NOMKU nepes MOH-
TaxeM, LLO € NIACTABOK ONA CXBaNneHHA npuin-
HATHOCTI BydiBeNbHOro MarngaHuymka ansg novat-
Ky MOHTaxy;

B.2.3 Documentation
B.2.3.1 General

Procedures to control all received and issued pro-
ject documentation, including identification of the
current revision status and prevention of the use
of invalid or obsolete documents in-house or by
subcontractors, including drawings, calculations,
electronic information and associated registers.

B.2.3.2 Documentation prior to execution

Procedures for providing the required documen-
tation prior to execution of the construction step to
which they relate.

This will include:

— certificates for constituent products;

— weld procedure specifications and qualifica-
tion records;

— method statements including those for erec-
tion and preloading fasteners;

— design calculations for temporary works
necessitated by the erection methods;

— arrangements for scope and timing of second
or third party approval or acceptance of
documentation prior to execution.

B.2.3.3 Execution records

Procedures for providing execution records, in-
cluding:

a) constituent products traced to completed com-
ponents;

b) inspection and test reports and action taken to
deal with nonconformities, concerning:
— preparation of joint faces prior to welding;

— welding and completed weldments;

— geometrical tolerances of manufactured com-
ponents;

— surface preparation and treatment;

— calibration of equipment including those used
for control of preloading of fasteners.

c) pre-erection survey results leading to accep-
tance that the site is suitable for erection to com-
mence;
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d) rpacikvn NocTaBoOK KOMMOHEHTIB, WO AOCTaB-
naAwTbes Ha ByaiBenbHUI MangaHuuk, cKriageHi
CTOCOBHO X pO3TallyBaHHS Yy 3aBepLUeHi KOH-
CTPYKLIT;

€) reofie3ndHi 3MOMKN PO3MIPIB KOHCTPYKUIT i Ail
LoA0 HEeBIANOBIAHOCTEN,

f) dKTW Ha 3aBeplUeHHA MOHTaXy Ta nepeaady.

B.2.3.4 36epieaHHs 3anucie

3abesneyeHHs HAsABHOCTI AOKYMeHTaslbHMUX 3a-
NUCiB AN KOHTPONK Ta X 36epiraHHA NpoTArom
SIK MiHIMYM M'SITWU pokiB abo JoBLUe, SKLIO LbOro
BUMAarae rnpoexT.

MpumiTtka. B HauioHanbHWX NONOXEHHSX MOXYTb BYTH

BM3Ha4eHi BinbL cyBopi BUMOrM o 3bepiraHHa 3anu-
ciB.

B.2.4 lNMpoyedypu koHmposmo ma eunpobysaHb

laeHTndikauia 06oB’A3koBUX BUMPOBYBaHL i ne-
PeBipOK, AKi BUMarae Liel ctaHaapT, a TakoxX TUX,
Lo 3a3HaJeHi B cucteMi skocTi y ByaiBHMKA, Ta
sKi HeoOXiaHI ANa BUKOHAHHS MpOoeKTy, BKMYa-
rouu:

a) obnacTb nepeBipkuy;

b) kpuTepii NpUNMaHHs;

C) Ail woao HeBianoBiAHOCTEN, KOpUryBaHHA Ta
[JO03BOJeHi BiACTynu;

d) npoueaypv 403BOSY/BIAXWUEHHS.

Bumorn, cneumudpivHi ana ob’ekta WOAC KOHT-
pon Ta BMNpoOyBaHb, BKMKYAYMM BUMOIM A0
NpoBeAeHHA NeBHUX BUMNPOOYBaHb i BUAIB KOHT-
pOSIio Y MPUCYTHOCTI cBigka abo TOYKWU, B SIKMX
KOHTPOSiIb Ma€ BWKOHYBaTU MpuU3HadeHa TpeTs
CTOpOHa.

laeHTudiKaLia TOYOK 3aTpUMKW, MOB’A3aHUX i3
3acBigyeHHaAM Apyro abo TpeTbok CTOPOHOID,
CXBaneHHsIM abo NPUAHATTAM pes3ynbTaTiB BUN-
pOBYBaHHA YN KOHTPOMIO.

74

d) delivery schedules for components delivered to
site identified to location in the completed struc-
ture;

e) dimensional surveys of the structure and action
taken to deal with nonconformities;

f) certificates for completion of erection and hand-
over.

B.2.3.4 Storage of records

Arrangements for making documentary records
available for inspection, and for retaining them for
a minimum period of 5 years, or longer if required
by the project.

NOTE National provisions can have more stringent
requirements for keeping the records.

B.2.4 Inspection and testing procedures

Identification of the mandatory tests and inspec-
tions required by this European Standard and
those provided in the constructor's quality system
that are necessary for the execution of the project,
including:

a) the scope of inspection;

b) acceptance criteria;

c¢) actions for dealing with nonconformities, cor-
rections and concessions;

d) release/rejection procedures.

Project-specific requirements for inspection and
testing, including requirements that particular
tests or inspections are to be witnessed, or points
where a nominated third party is to carry out an in-
spection.

Identification of hold points associated with sec-
ond or third party witnessing, approval or accep-
tance of test or inspection results.
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OOOATOK C
(oBoB’a3koBUN)

BUNPOBYBAHHA XPECTONMOAIBHUX
3BAPHUX LLUBIB

C.1 Betyn

Lli BunpoByBaHHA Npu3HaveHi Ans:

— TexHorsoriyHoro BunpodyBaHHs KyTOBUX 3Bap-
HUX LWBIB (MILHICTb i SIKICTB);

abo

— TMepeBipKM BNacTUBOCTEN MaTepiany Ansa nra-
CTWH, BUKoHaHux 3 EN AW-6082, arigHo 3 5.3.

C.2 Bunpo6Hui 3pa3ok

lMigrotoBka Ta 3BaploBaHHA 3paska Ans BUMPO-
DOyBaHHsS TexXHONOrii 3BaploBaHHA KYTOBWUX LUBIB
Mae BigbysaTtucs 3rigHo 3 pucyHkom C.1. Onsa
BUNpobyBaHHA BNacTMBOCTEN MaTepiany nnac-
TUH, BurotoBneHmx i3 EN AW-6082, noTtpibeH
nvwe npodins I.

C.3 OocnipxeHHs1 Ta BUNpobyBaHHA

Mepen pizaHHsAM HeoBXiAHO NpPOBecTM Bidyanb-
HUA koHTponb (100 %) i nmeHeTpauinHe BuNpo-
byBaHHs (100 %) 3paskiB.

PyiHiBHe BUNpoByBaHHA cNif BUKOHYBATKM 3rigHO
3 EN 1320.

Mpumitka 1. PekoMmeHayeTbCA NPOBOAUTM PYHHIBHE
BUNpo6yBaHHs nepeq BUNPobyBaHHAMM Ha Nepexpec-
HWA pO3TAr | MakpOo-/MiKPOCKOMIYHUM aHani3oMm.
BunpobyBaHHs xpecTonodibHoro 3'e€HaHHs Ha
po3TAr MaloTb NpoeoaMTUCA 3rigHo 3 EN 1ISO 9018.

Onsi BU3HayYeHHs MexXi MILHOCTI Ha posTAar
BUNPOBOHMX XpecTonodibHUX 3paskiB 3'€gHaHHS
MILHICTb KYyTOBOMo LIBa PO3PaxOBYETLCS Ha OC-
HOBi BU3Ha4YeHHA CcepefHbOol TOBLUWHM LUBA du
A9 KYyTOBOIO LUBA KOXHOro BUMPOOHOIo 3paska.
Mexa MIUHOCTI Ha po3Tar, BU3Ha4veHa §K
Rm. test = Nm, test/2aeff, HesanexHo Bif Xapak-
Tepy pyvHyBaHHs (30Ha TePMiYHOro BNIMBY abo
TOBLUWHA 3BapHOro LWBa), Mae BianoBidaTn BU-
Moram y Tabnuui C.1. AKWo nepunin BUNpoBHuin
3pasoK pyMHYETLCA BNonepek B 30Hi TEPMIMHOMO
BMSIMBY  OCHOBHOINO  MaTepiany,  TOBLUWHY
3BapPHOIO LWBA HACTYMHUX 3paskKiB cnig 3MeHLWNTN
0bpobkoo Ha BepcTarTi, WO6 NOCUNUTU PYRHY-
BaHHSA Y 3BapHOMY LUBI.

Mpumitka 2. EN ISO 17695 Hagae HacTaHOBY OO0
g -

Annex C
(normative)

Cruciform weld test

C.1 Introduction

The purpose of this test is

— for procedure test for fillet welds (strength and
quality);

or

— for checking material properties for plates
made of EN AW-6082, according to 5.3.

C.2 Test piece

The test piece for a welding procedure test for fil-
let welds shall be prepared and welded according
to Figure C.1. For testing of material properties for
plates made of EN AW-6082 only Section | is
needed.

C.3 Examination and testing

Prior to cutting of the test specimens visual
(100 %) and penetrate testing (100 %) shall be
carried out.

The fracture test shall be carried out in accor-
dance with EN 1320.

NOTE 1 It is recommended to carry out the fracture
test prior to the cruciform tensile tests and the macro-
scopic/microscopic examination.

The cruciform tensile tests shall be carried out in
accordance with EN ISO 9018.

For determining the tensile strength of the cruci-
form joint test specimen the strength of the fillet
weld is calculated by determining an average
throat thickness ag for the fillet weld of each
test specimen. The tensile strength, defined as
R, test = Nm. test/28e¢fr independent of the frac-
ture mode (HAZ of or throat of the weld), shall fulfil
the requirements of Table C.1. If the first test
specimen breaks transverse in the HAZ of the
parent material, the weld thickness of the follow-
ing specimens shall be reduced by machining to
enforce the fracture in the weld.

NOTE 2 EN ISO 17695 provides guidance on "az".
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3pas3ku Ana Makpo-/MiKpocKoniYHOro AocniakeH-
H$1 MOBUHHI BYTU NiArOTOBMEHI | NepeBipeHi 3rigHo
3 EN 1321 Ta noBuWHHI Bignoeigatn BUMOram
EN ISO 15614-2. PiBHi npunMaHHA MatoTb Biano-
Binatu Bumoram EN ISO 15614-2.

The test specimens for the macroscopic/micro-
scopic examination shall be prepared and exam-
ined in accordance with EN 1321 and shall fulfil
the requirements of EN ISO 15614-2. The accep-
tance levels shall fulfii the requirements of
EN ISO 15614-2.

Poamipu y MminnimeTpax
Dimensions in millimetres
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Mo3Haku:
| — npodpine | >250 mm
Il — npocpine Il > 150 mm
1 — BigpisHa yacTuHa 25 mm
2 — nBa BUNPOBOHUX 3pasky N5 MaKpOAOCNIAKEHHS
3 — Tpu 3pasku BUNPOBYBaHHSA HA PO3TAr
4 — 0OMH 3pa3sokK 40 PYWHIBHOTO BUNPOBYBAHHS
5 — oauH 3pa3ok 4Nst MIKPOA4OCHIMKEHHS (TiNbKK Ans
MaTepiany rpynu 23 (cnnaev gUCNEPCIMHOTO TBEPaiH-
Hs1) 3rigHo 3 CEN ISO/ TR 15608)
by — WMpuHa xpecTonoaibHoro 3paska Ans BUnpooby-
BaHHS Ha po3Tar =35 MM
by — WIMPUHA Pi3aHHs <5 MM
b3 — WMpKHa 3paska ANsi PyWHIBHOTO BUNPOGYBaHHS
>80 mm
{ — ToBWMHA BUNPOOHOro 3paska
a — ToBLWMHA KyTOBOro WwBa (f<8 mm: a = 0,71),
(t> 8 mm: a = 0,5)

Key:

| Section | >250 mm

Il Section Il =150 mm

1 Discard 25 mm

2 macro examination test specimens

3 cruciform tensile test specimens

1 fracture test specimen

1 micro examination test specimen (only for mate-
rial group 23 (precipitation hardening alloys) according
to CEN ISO/ TR 15608)

by width of cruciform tensile test specimen >35 mm

2
3
4
5

b, width of cutting <5 mm
b3 width of fracture test specimen >80 mm

t  thickness of test piece
a throat of fillet weld ({<8 mm: a=0,7f),
(t>8 mm: a = 0,5)

PucyHok C.1 — 3pa3sok Ans BunpobysaHHa XxpecTonodibHoro 3’eAHaHHA AnNsi KyTOBUX 3BapHUX LUBIB
Figure C.1 — Cruciform joint test piece for fillet welds
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Tabnuusa C.1 — MiHiManbHi 3Ha4eHHsA MiLHOCTI ANns BUNpobyBaHb Ha pO3TAr XpecTonodibHNX 3paskis
(enemeHT 3 Ha pucyHky C.1), N/MMm?

Table C1 — Minimum strength values for tensile tests with cruciform test specimen (item 3 in
Figure C.1) in N/mm?

. 3BaptoBarnkHi Matepianu arigHo 3 EN 1999-1-1
Mo3Haka cnnasy 3rigHo 3 CraH, 5K i
) . . MosHaka cnnaey 3rigHo 3 EN ISO 18273
Alloy designation according to |3asHadeHo y EN Welding consumable according to EN 1999-1-1
EN 573-3 7a (and) EN 573-2 | 1999-1-1:2007, g consur oreing
: alloy designation according to EN ISO 18273
Tabn.3.2.ai
3.2b S-Al 5356/A
Temper as listed| S-Al 5056A S-Al 4043A S.Al 3103
in EN S-Al 5556A/B S-Al 4047A
EN AW- ENAW- | 1999-1-1:2007, | S-AlI 5183/A
TabIeSSéZt.)a and Mit. R, H/MM2
- min R, (N/mm?)
3004 AlMn1Mg1 Bci (all) - - 67
3005 AlMn1Mg0,5 Bci (all) — — 67
3103 AlMn1 Bci (all) — — 67
5005 AlMg1(B) .
5005A AIMg1(C Bei (all) 81 B B
5049 AlMg2Mn0,8 Bci (all) 153 — —
5052 AlMg2,5 Bci (all) 120 — —
5083 AlMg4,5Mn0,7 |Bci (all) 170 — —
5454 AlMg3Mn Bci (all) 156 - -
5754 AlMg3 Bci (all) 153 — —
T66 89 89 —
6060 AlMgSi T6, T64 81 81 -
T5 64 64 -
i T6/T651 134 120 -
6061 AlMg1SiCu
T4/T451 121 120 —
T66 105 105 —
6063 AlMg0,7Si T6 89 89 —
T5 81 81 —
6005A AISIMg(A) T6 127 113 -
T6/T651
i T61/T6151 149 134 -
6082 AISi1TMgMn T5
T4/T451 129 129 -
6106 AlMgSiMn T6 127 113 -
7020 AlZn4,5Mg1 T6/T651 184 149 -
8011A AlFeSi Bci (all) 68 68 —
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OOOATOK D
(oBoB’a3koBUN)

NMPOLEOYPA BUBHAYEHHA
KOE®ILIEHTA 3CYBY

D.1 MeTa Bunpo6yBaHHs

MeTolo Lboro BUNpoByBaHHsl € BU3HAYEHHSA Koe-
dinieHTa 3cyBy Ansl neBHOT 06pobku, sika vYacTo
BKITIOMA€E HaHEeCEHHS1 NOBEPXHEBOIO NOKPUTTS.

Mpoueaypa npusHaveHa ans Toro, abwm BNEBHU-
TUCS, WO B 3'€QHAHHi BpPaxoBaHO MOXUBICTb
Aedopmadii NoB3y4yocCTi.

D.2 IcTOTHI 3MiHHi

HocToBipHicTL pesynbTaTtiB BUNPOBYBaHHA ANs
NOBEPXOHb i3 MOKPUTTSIM OBMeEXyeTbCs BUNaA-
KaMW, KOINW BCi iICTOTHI 3MiHHI noAiGHI 3MiHHAM
ans syunpobHoro 3paska.

HacTynHi 3MiHHi NOBWHHI BBaXaTUCHA iICTOTHUMM:

a) cknag NnokKpuTTs,

b) 06pobka noBepxHi Ta 06pobka NepBUHHMX LUa-
piB y Bunagky 6aratowaposux cuctem, ame. D.3;
C) MakcumansHa ToBLUMHA NoKpuTTS, Ame. D.3;
d) npouenypa TBEPAIHHS;

€) MiHIMansHUA NPOMIXKOK Yacy MK HaHeCEHHSAM
NOKPUTTA Ta NPUKIAAEeHHSIM HaBaHTaXeHHs1 Ao
3’eQHaHHS;

f) knac miuHocTi 6onTa, aus. D.6.

Y cknagi nokputTa Mae ByTn BpaxoBaHMi cnocid
HaHeCEeHHA Ta BUKOPWUCTaHi Po34uHHUKKU. [po-
uenypy TBepAiHHs cnig 3aJoKyMeHTyBaTK 3a no-
CuUnaHHAMK Ha onybnikoBaHi pekomeHaauii abo
3a onucoMm cpakTuyHOI npoueaypw. Cnig 3anu-
cyBaTW iHTepBan 4acy (y roguHax) Mk HaHeceH-
HSIM MOKPUTTSA N BUNPOBYBaHHSAM.

D.3 3pazku ans BunpobyBaHHA

3pasku 4na sunpobyBaHHA NOBWMHHI BignoBsigaTn
AeTtansam po3Mipie, HaBeAeHUM Ha pucyHky D.1.

IOns 3abeanedyeHHs OOQHAKOBOI TOBLUWMHM [ABOX
BHYTPILLUHIX NNaCTUH BOHW NOBUHHI ByTWN BUrOTOB-
neHi NocniZoOBHUM pi3aHHAM 3 OJHIEl 3aroTOBKU
MaTepiany Ta ckrnageHi B iX NnovaTKOBWX BiOHO-
CHUX MONOXEHHSIX.
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Procedure for determination of slip factor

D.1 The purpose of testing

The purpose of this testing procedure is to deter-
mine the slip factor for a particular treatment, gen-
erally involving a surface coating.

The procedure is intended to ensure that account
is taken of the possibility of creep deformation of
the connection.

D.2 Significant variables

The validity of the test results for coated surfaces
is limited to cases where all significant variables
are similar to those of the test specimens.

The following variables shall be taken as signifi-
cant:

a) composition of the coating;

b) surface treatment and treatment of primary lay-
ers in case of multi-layer systems, see D.3;

¢) maximum thickness of the coating, see D.3;

d) curing procedure;

e) minimum time interval between application of
the coating and application of load to the connec-
tion;

f) property class of the bolt, see D.6.

The composition of the coating shall consider the
method of application and any thinners used. The
curing procedure shall be documented, either by
reference to published recommendations or by
description of the actual procedure. The time in-
terval (in hours) between coating and testing shall
be recorded.

D.3 Test specimens

The test specimens shall conform to the dimen-
sional details shown in Figure D.1.

To ensure that the two inner plates have the same
thickness, they shall be produced by cutting them
consecutively from the same piece of material
and assembled in their original relative positions.
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b) bontn M16 B oTBOpax giameTpomM 18 mm
M16 bolts in 18 mm diameter holes

PucyHok D.1 — CtaHOapTHi 3pa3kn anst BunpobyBaHHs Woao koedilieHTa 3cyBy
Figure D.1 — Standard test specimens for slip factor test

HeobxigHo, Wwob nnactuHu manu petenbHo 06-
pi3aHi Kpavku, SiKi He 3aBaXxalTb KOHTAKTy MiX
noBepxHaMWU nnactuH. Boum matwoTs ByTn goc-
TaTHbO NMIOCKMMW, abu 0O3BONUTN KOHTAKT nia-

roTOBMNEHWX MOBEPXOHb Nif Yac nonepeaHboro
HaTary 6onTis 3rigHo 3 8.3.2.

3a3HaueHi 06pobKy 1 NOKPUTTA NOBEPXOHL HEOB-
XilHO BMKOHaTW LWOAO0 KOHTAKTHWX MNOBEPXOHb
BMNPOBHMX 3pa3kiB crnocoboM, AKWUNA Y3roaxy-
€TbCH i3 3aCTOCYBAHHAM KOHCTPYKLIT 3a npu3Ha-
yeHHsaAM. CepefHA TOBLMHA MOKPUTTA Ha KOH-
TaKTHIA NOBepXHi BMMPOOHMX 3paskiB MOBMHHA
6yTn, Ak MiHiMym, Ha 25 % 6inble HiX HoMi-
HanbHa TOBLUMHA, BU3HAYeHa AMsi BAKOPUCTaHHSA
B KOHCTPYKU,T.

CknagaHHsa 3paskiB mae byTn BUKOHAHO Tak, o6
6onTn Bynu HaBaHTaXeHi B HaNpsiMKy, 3BOPOT-
HbOMY 10 MPUKNAAEHOro HanpyXeHHs.

The plates shall have accurately cut edges that do
not interfere with contact between the plate sur-
faces. They shall be sufficiently flat to permit the
prepared surfaces to be in contact when the bolts

have been preloaded in accordance with 8.3.2.

The specified surface treatment and coating shall
be applied to the contact surfaces of the test
specimens in a manner consistent with the in-
tended structural application. The mean coating
thickness on the contact surface of the test speci-
mens shall be at least 25 % thicker than the nomi-
nal thickness specified for use in the structure.

The specimens shall be assembled such that the
bolts are bearing in the opposite direction to the
applied tension.
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BonTu NoBUHHI ByTK 3aTArHYTI 3 JonyckoM =5 %
BiA 3a3HaveHoro mnonepeaHLOro Hatary F,c
Ansa poamipy W knacy MiuHocTi 6onTa, Wo 3a-
CTOCOBYEThCH.

MonepeaHin Hatar 6onTiB HeoBXiAHO BUMIPATH
BeanocepeqHb0 3acobOM  BUMIPIOBAHHA, TOu-
HIiCTb sIKoro £ 5 %.

MpumiTKa. AKWO NOTPIBHO OUiHWTK BTpaTu nonepea-
HbOro HaTAry 6onTta 3a NeBHWUI Yac, BUNPOOHI 3pasku
MOXHa 3annwnTh Ha 3a3Ha4veHUn NpPOoMIKOK 4acy, B
KiHLi SIKOro MOXHAa 3HOBY BUMIpPATY NonepeaHin HaTar.
MonepeaHin HaTar BONTIB Yy KOXHOMY BMNpoB-
HOMY 3pasky cnig BuMiptoBatn 6esnocepedHbo
nepeq BUNpobyBaHHSAM i, SIKLLO HeobXxigHo, 60nTH
3aTArHYTM Le pas 4o NOTPIBHOT TOUHOCTI £ 5 %.

D.4 MNMpoueaypa BUNPobyBaHHA Ha 3CYB i
OUiHKa pe3ynbTaTiB.

BunpoboByoTe M'ATh 3paskis. [1poBoAATE HOTUPHK
BUNPOBYBaHHA HaBaHTaXEHHSIM 3 HOPMAabHOK
LWBKAKICTIO (TpMBanicTe BUNpobyBaHHA Npnbnmns-
HOo 10-15 xB). BuKOpMCTOBYIOTE M'ATUNA 3Ppa3ok
Ans BunpobyBaHHSA Ha MOB3YMICTb.

BunpoBoByOThL 3pasku Ha po3TAr y HaBaHTaxy-
BanbHIN MaluuHi. 3a00KYMEHTOBYIOTL CMiBBIAHO-
LUEeHHs "HaBaHTaXXeHHA-3CyB".

lMpuiiMaloTb 3CyB SIK BIOHOCHE 3MILLEHHS MK CY-
CiOHIMM TOYKaMU Ha BHYTPILLHIN | BepxHin nna-
CTMHaxX y HanpsMKy NpuKiageHoro HaBaHTaXeH-
HA. BUMIpIOIOTE MOTO OKpeMOo 1A KOXKHOIo Kparo
3paska. [Ansa KoXHOro Kpar NpunMaeTbCcs 3CyB SIK
cepefHe 3i 3MilLleHb Ha 0BOX CTOpOHaxX 3paska.

Okpeme HaBaHTa)KeHHs1 3CyBY Fg; BU3Ha4YaEThCA
SIK HaBaHTaXEHHS, 3a $KOro BWHWKAE 3CYB
0,15 MM.

3acTocoBylOTb 40 M'ATOro BUMNPOOHOro 3paska
3afaHe HaBaHTaxeHHsa y 90 % Big cepeaHbOro
HaBaHTaXeHHs 3CyBY Fg,, i3 MepLIMX YOTUPLOX
3paskiB, TOOTO cepeHE 3 BOCbMU 3HAYEHb.

Akwo Ans m’AToro 3paska pisHUUSA M 3ape-
€CTPOBaHMM 3CyBOM 3a 5 xB i 3a 3 rog nicnsi
NPUKNagaHHA HaBaHTaXEeHHA He MepeBuLlye
0,002 MM, BU3HaYaOTb HABaHTaXeHHs1 3CyBY 4551
n’atoro BUNPoBHOro 3paska, fAK i Ans nepLumx
YOTUPLOX. HKLWO 3anisHiNUn 3CyB NepeBuLLyE
0,002 MM, BUKOHYIOTb pO3LUMpPEHi BUNpOBYBaHHS
Ha noB3ydicTb 3rigHo 3 D.5.
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The bolts shall be tightened to within £ 5 % of the
specified preload, Foc for the size and property
class of the bolt used.

The preload in the bolts shall be directly mea-
sured with equipment that is accurate to + 5 %.

NOTE If it is required to estimate bolt preload losses
over time, the test specimens may be left for a
specified period at the end of which the preloads may
be again measured.

The bolt preloads in each test specimen shall be
measured just prior to testing and, if necessary,
the bolts shall be retightened to the required £ 5 %
accuracy.

D.4 Slip test procedure and evaluation of
results

Test five test specimens. Load four tests at nor-
mal speed (duration of test approximately 10 min
to 15 min). Use the fifth test specimen for a creep
test.

Test the specimens in a tension loading machine.
Record the load-slip relationship.

Take the slip as the relative displacement be-
tween adjacent points on an inner plate and a
cover plate, in the direction of the applied load.
Measure it separately for each end of the speci-
men. For each end, take the slip as the mean of
the displacements on both sides of the specimen.

The slip load, Fg;, is defined as the load at which a
slip of 0,15 mm occurs.

Load the fifth test specimen with a specific load of
90 % of the mean slip load, Fg,,, from the first four
specimens, i.e. the mean of eight values.

If for the fifth specimen the difference between the
recorded slip at 5 minutes and at 3 hours after
the application of the load does not exceed
0,002 mm, determine the slip loads for the fifth
test specimen as for the first four. If the delayed
slip exceeds 0,002 mm, carry out extended creep
tests in accordance with D.5.
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AKWo cTaHOapTHWUM BiAXUN Sgg OECATU 3HaYeHb
(oTpumaHMx Big nN'aTM BUNpobyBaHWUX 3paskiB)
AN HaBaHTaXKeHHs1 3cyBy nepesullye 8 % BiA
cepefHbLOro 3HayeHHs, BuUNpoboBylTL Aoaat-
KOBi 3pasku. BuaHavawTb 3araribHy KifnbKiCTb n
3paskiB ans BunpoByBaHHA (BKNOYaHU N'ATb
nepLUnX) HACTYNHUM YNHOM:

ae:
n — KiNbKiCTb BUNPOBHUX 3pas3kiB;

S — CTaHOapTHUA BIAXUN Sk AN HABAHTaXXeHHS
3CyBY 3a nepwvMmn n'atbMa 3paskamm (10 3Ha-
UeHb), KA BUpaxaeTbCA SK BiACOTOK cepefn-
HbOrO 3HaYEeHHS HaBaHTaXeHHs! 3CYBY.

D.5 MNpoueaypa po3wMpeHOro BUNpoodyBaHHA
Ha NOB3Yy4iCTb i oLiHKa

AKLwo HeobxigHO NpoBeCTU po3LUMpeHi BUNPOBY-
BaHHSA Ha NoB3ydicTb 3rigHo 3 D.4, BunpoboByOTh
MiHIMYM TpW 3paskn (WiCTb 3'€AHaHb).
lNpuknagaeTbca OKpeme HaBaHTaXKeHHsl, 3Ha-
YeHHs1 SKOro Mae BM3HavaTucsa Tak, Wwob Bpa-
XOBYBaTW | pe3ynbTaT NpoBedeHOoro BUNpoby-
BaHHA Ha nos3ydicTb B D.4, i pesynbtatn BCiX
nonepeaHix poswmpeHux sunpobyBaHbL Ha NoB-
3ydiCTb.

MpumiTtka. MoxHa NPURHATU HaBaHTaXeHH4, Wo Bia-
nosigae koedilieHTy 3cyBy, 3anponoHoBaHOMy Ans
3aCTOCYBaHHS B KOHCTPYKLUIT. Akwo obpobka noBepxHi
HanexuTb [0 MEBHOTO Knacy, MOXHa NPUAHATU Ha-
BaHTaXeHHA, ke Bignosigac koedilieHTy 3cyBy Ans
LbOro Kracy.

HakpecnioloTb KpMBY "nepemilleHHs1 — riorapudm
yacy" (ams. puc. D.2), o6 nokasaTw, WO HaBaH-
TaXeHHS, BU3HAYEeHe 3 BUKOPWUCTAHHAM 3arnpo-
NoHOBaHOro koedilieHTa 3cyBy, He Npuaeeae 40
nepemiweHb BinbL Hixk 0,3 MM NPOTArOM CTPOKY
Ccny>x6n KOHCTPYKUIi, B3ATUM aK 50 pokiB, SIKLLO
He 3a3HauveHo iHWe. KpnBa "nepemilleHHs — no-
rapucpm vacy" Moxe ByTu NiHINHO eKcTpanosbLo-
BaHa, siK TiNbKN MOXHa Byae 3 4OCTATHLOK ToM-
HICTIO BU3HAYUTU TaHTEHC.

If the standard deviation, Sgg , of the 10 values
(obtained from the five test specimens) for the slip
load exceeds 8 % of the mean value, test addi-
tional specimens. Determine the total number "n"
of test specimens (including the first five) from:

> (s/3,5)%,

where:

n is the number of test specimens;

s is the standard deviation, Sg, , for the slip load
from the first five specimens (10 values) ex-
pressed as a percentage of the mean slip load
value.

D.5 Extended creep test procedure and
evaluation

If it is necessary to carry out extended creep tests
following D.4, test at least three test specimens
(six connections).

Apply a specific load, determined so as to account
both for the result of the creep test carried out in
D.4 and for the results of all preceding extended
creep tests.

NOTE A load corresponding to the slip factor proposed
for use in the structural application may be adopted. If
the surface treatment is to belong to a specified class,
a load corresponding to the slip factor for that class
may be used.

Plot a 'displacement — log time’ curve (see Fig-
ure D.2) to demonstrate that the load determined
using the proposed slip factor will not cause dis-
placements greater than 0,3 mm during the life of
the structure, taken as 50 years unless specified
otherwise. The ’'displacement — log time curve’
may be extrapolated linearly as soon as the tan-
gent can be determined with sufficient accuracy.
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» A

log ¢, log ¢, logt,,
Mo3Haku: Key:
t; — MiHiManbHa TpuBanicTe AN BUNpobyBaHHN 1 t;  minimum duration for test 1
t, — MiHiManbHa TpuBanicTe Ans BuNpobyBaHHA 2 t  minimum duration for test 2
fLq — NPOEKTHUI CTPOK CIY>kBU KOHCTPYKLT fLq design life of structure
A — norapudm yacy, poku A log time (years)
B — nepemilleHHs 3cyBy, MM B  Displacement (millimetre)
HaBaHTaxeHHs (koedpiuieHT 3cyBy) Ans sunpobyBaH- The loading (slip factor) for test 3 is set too high.

HA 3 3a4aHO 3aHAATO BUCOKUM.

PucyHok D.2 — BukopucTtaHHs KpuBoi "nepemillleHHs — norapudgm vacy" ans poswmnpeHoro
BMNpobyBaHHA Ha NOB3YYiCTb
Figure D.2 — Use of the displacement — log time curve for extended creep test

D.6 Pesynbtatn BunpobyBaHb D.6 Test results
Okpemi 3HayeHHs1 KoedpilieHTa 3cyBy BU3Ha4a- Individual slip factor values are determined as fol-
tOTb HACTYMHUM YUHOM: lows:
W = Fsi
' 4Fc
CepefHe 3HaYeHHA HaBaHTaXEHHA 3CyBY Fg, i The slip load mean value Fg,,, and its standard de-
MOro ctaHAapTHUA BiOXWUN Sgg BU3HAYaKOThb Ha- viation Sg¢ are determined as follows:

CTYNHAM YUAHOM!

D Fsi
Fsm==—,
n
2
Spe = (Fsi —Fsm)
s n-1
CepefiHe 3HadeHHs KoeddiujeHTa 3CyBY W, Ta The slip factor mean value u, and its standard
NOro CTaHOapTHUA Bigxun S, BM3Ha4alTb Ha- deviation s, are determined as follows:
CTYMHUM YUHOM:
Y
bm=——>
n
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Sy =
XapaktepuCcTUYHe 3HaveHHA KoedilieHTa 3cyBY L
cnig NPUAHATA SIK KBaHTUMb-3HaYeHHSa 5 % 3 go-
BipYMM piBHEM 75 %.

Ona 10 3HayeHb, (n = 10), 3 N'ATN 3paskiB xa-
paKTEepUCTUYHE 3HAYEHHA MOXHA MPUAHATK SK
cepefHe 3HaJYeHHA MiHYC CTaHOapTHUA Bigxun,
NOMHOXeHUn Ha 2,05.

AKWwo poswmpeHe BUNPoBYBaHHA Ha MOB3YMICTb
He noTpibHO, cnig NpUNMaTKU HOMIHANBHUA Koe-
ilieHT 3cyBY, LLO OOPIBHIOE MOr0 Xapakrepuc-
TUYHOMY 3HAYEHHIO.

Onsa poswmpeHoro BunpobyBaHHA Ha NOB3YYiCTb
HOMiHanbHUM koedilieHT 3CyBY MOXe posrnsaia-
TUCH SAIK 3HAYEHHs, SIKe OEeMOHCTPYE, LU0 BOHO
3a[10BOJIbHAE 3a3HaYeHy MeXy MoB3yJvOoCTi, AUB.
D.5.

KoedpiuieHTn 3cyBY, BU3HaueHi 3 BUKOPUCTAHHAM
fonTie knacy MiuHocTi 10.9, TakoX MOXHa BU-
KopucToByBaTK Ang 60NTiB knacy miuHocTi 8.8.

Ak anbTepHaTMBY MOXHA MPOBOOUTU OKpeMi
BUNpoboBYyBaHHs Ans 6oNTiB kNacy MiLHocTi 8.8.
KoedpiuieHTn 3cyBY, BU3HaueHi 3 BUKOPUCTAHHAM
fonTiB Knacy MiyHocTi 8.8, He MOXHa BBaXxaTu
AincHumn ans 6ontie knacy 10.9.

Ao notpibHo, 0bpobky NoBepxHi MaKwTh Bia-
HeCTu 0 HareXHOoro Krnacy TepTs, ik 3a3HaJeHo
Aani, 3rigHo 3 XapaKTepUCTUMHMM 3Ha4YeHHsIM
KoedilieHTa 3cyBy |, B1U3HadeHoro B D.4 abo D.5,
Ae Le AopevHo:

(Wi —Hm)
n-1

2

The characteristic value of the slip factor u shall
be taken as the 5 % fractile value with a confi-
dence level of 75 %.

For 10 values, n = 10, from five specimens, the
characteristic value may be taken as the mean
value minus 2,05 times the standard deviation.

Unless extended creep testing is required, the
nominal slip factor shall be taken equal to its char-
acteristic value.

For extended creep test, the nominal slip factor
may be taken as the value demonstrated to sat-
isfy the specified creep limit (see D.5).

Slip factors determined using bolts property class
10.9 may also be used for bolts property class 8.8.

Alternatively separate tests may be carried out for
bolts property class 8.8. Slip factors determined
using bolts property class 8.8 shall not be as-
sumed valid for bolts property class 10.9.

If required, the surface treatment shall be as-
signed to the relevant friction class as follows, in
accordance with the characteristic value of the
slip factor pu determined in D.4 or D.5 as relevant:

u > 0,50 knac TepT4 (friction class) A;
0,40 < pu < 0,50 knac TepTa (friction class) B;
0,30 < u £ 0,40 knac TepTa (friction class) C;
0,20 < pu £ 0,30 knac TepTa (friction class) D.
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OJOIOATOK E
(OooBigkoBui)

KPINNEHHA XONOOAHO®OPMOBAHUX
ENEMEHTIB TA IMCTOBOIO MATEPIANY

E.1 3aranbHi nonoXxeHHA

BukoHaHHs kpinunbHuX 3acobiB Byae 3anexatu
B4 meTopgoriorii pobiT Ha ByaMangaHumky, Lo
MoXe BYTU BU3HAYeHO 3a BUNPOBYBaHHSAMMU Tex-
HoJsoriT.

BunpobyBaHHs1 TexHOMOrii MOXHa 3acTOCOBYBa-
TM AN NiaTBEepIKEHHS MOXKNUBOCTI BUKOHAHHS
noTpibHMX 3’eaHaHb B ymoBax ByaiBensHOro Mam-
AaHyuka.

HeobxigHo BpaxoByBaTu HACTYMHI acnekTu:

— 3[aTHICTb BUKOHAHHA OTBOpPIB MNPaBUSILHOIO
poaMipy Onsi CaMOHapi3yBasibHUX TBUHTIB i
3aKnenok;

— 3[aTHIiCTb NPaBUSILHOrO HanawTyBaHHA ramn-
KOBepTIB 3 NpaBUITbHUMWU KPYTHUM MOMEHTOM
3aTAryBaHHA/IMMOUHOK po3TallyBaHHS;

— 3[aTHIiCTb YKpydyBaTWU camocBepaslyBanbHUN
rBUHT MNeprneHaMKyNsipHC A0 NOBepXHi 3'ed-
HaHHSA 1 YyCTaHOBIMIOBATU YLUISTbHEHHS,

— Wwanbwn ans Kopekujii CTUCKAHHA B MeXax 3Ha-
YeHb, BU3HA4YeHUX BUPODBHMKOM LWand, AuB.
pucyHok E.1;

— 34aTHicTb OpPMYBaHHS HANEXHOro 3'€QHaHHSA
Ta po3ni3HaBaHHsS HeaAeKBATHOrO 3'€QHaHHA.

Cnig 3asHauntM TMN KpinWNbHUX BUPOBIB, SKi
OyayTb 3aCTOCOBYBATUCH, @ TaKOX SIKICTbL MaTe-
piany B YacTWHi YMOB HaBKOJULLHLOIO cepefo-
BuLLAa (BUMOMM OO eKkcrnnyaTauiinHUX napamMeTpis,
Kopos3is).

Cnig BukopucToBYBaTK KPinNunbHi BUpoBK (rnyxi
3akrenkn, camoHapisyBarbHi Ta camocBepany-
BanbHi rBMHTK) Nuwe 3rigHo 3 EN 1999-1-4.

CneujanbHi rnyxi 3aknenky Ta cneujiasnbHi camo-
HapisyBarnbHi/caMmocBepanyBanbHi rBUHTU MOXHa
BUKOPUCTOBYBATU NULLIE, KONW iCHye €Bponemn-
Cbka TexHidHa cneuudikaLis, i SIKLWo 3a3Ha4veHo.

CneujanbHi MeToan KpinfneHHs MOXHa 3acToCo-
BYBaTU, TiMbKN SAKLO € €Bponencbka TexHivHa
cneuundikadis, i SIKLWO 3a3Ha4vYeHo.

E.2 BUKOpUCTaHHA caMOHapi3yBalibHUX Ta
caMocBepAnyBalibHUX IBUHTIB

KpinnnbHi Bupo6wu 3rigHo 3 EN 1999-1-4, NoBWHHI
3aCTOCOBYBATUCH, TiSTbKM SKLLO BUPOOHMK IHCNEK-

84

Annex E
(informative)

Fastening of cold formed members and
sheeting

E.1 General

The performance of fasteners will depend on the
site methodology that may be determined by pro-
cedure testing.

Procedure tests may be used to demonstrate that
the required connections can be performed under
site conditions.

The following aspects should be considered:
ability to produce correct hole size for self-
tapping screws and rivets;

— ability to correctly adjust power screwdrivers
with the correct tightening torque/depth loca-
tion;

— ability to drive a self-drilling screw perpen-
dicular to the connected surface and set
sealing;

— washers to correct compression within the
limits specified by the manufacturer of those,
see Figure E.1;

— ability to form an adequate connection and to
recognize an inadequate one.

The type of fasteners to be applied should be
specified and also the material quality with regard
to exposure conditions (performance require-
ments, corrosion).

Only fasteners (blind rivets, self tapping, self drill-
ing screws) according to EN 1999-1-4 should be
applied.

Special blind rivets and special self tapping/self
drilling screws should be used only if a European
Technical Specification exists and if specified.

Special fastening methods should only be applied
if a European Technical Specification exists and if
specified.

E.2 Use of self-tapping and self-drilling
screws

Fasteners according to EN 1999-1-4 should
be applied only if the manufacturer confirms by
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LinH1Um ceptrdikatom 3.1 nigTBEpAKYE BiANOBIA-
HICTb MBUHTIB rEOMETPUHHAM | MEXAHIMHUM BUMO-
ram, BusHadeHum y EN ISO 1479, EN ISO 1481 |
EN ISO 7049 ana camoHapizyBanbHWX rBUHTIB, |
B EN ISO 15480 i EN ISO 15481 ans camo-
CBepANyBanbHUX rBUHTIB.

JosxunHy Ta cdopmy pi3bbneHHss rBuHTIB cnig
obnpatn Tak, abu BOHM BigNOBIgANK NEBHOMY
BMKOPWCTAHHIO Ta TOBLUMHI MaTepiany, wo byae
3'egHaHo. Poboya poBkMHA pisbOneHHs Mae
OyTn Takow, abu gindHka 3 pisbboto 3axoguna B
HECYYMIA KOMMNOHEHT.

Mpumitka 1. Y gesknx 3acTocyBaHHAX HeobXigaHo, abu
camocBepanyeaneHi Ta camMoHapidyBanbHi BUHTH
Manu nepepusyacty pisbby, aue. 5.6.4. Y pasi Buko-
PUCTAHHS YLWINBHIOBANBHOI Wanbn ii TOBWMHY cnig
ypaxoByBaTW Npy BUBOPI AOBKUHA Pi3bou.

Axkuio camoHapidyBanbHi Ta camocBepanyBantGHi
FBMHTK 3aCTOCOBYIOTb ANA KPiNNeHHA npodinbo-
BAHOro NWCTA, KPiNWnbHI BUpobK cnia poaTallo-
BYBATW Y BNaaWHi XBUMi, KLLO HE 3a3HAYEHO iHLLe.
Mpumitka 2. Akwo camoHapidyBanbHi Ta camocBep-
NnyBalribHI TBUHTU KPINMNATb Y BEPLWUKMHY XBWUITI NOKPI-
BEMNBHOIO npodinto, cnig nogdatv Npo  YHUKHEHHS
BM’AITWH Y NIUCTI.

EnekTpuyHi iHCTpyMeHTW ana dikcauii camoHa-
pidyBaneHUX Ta CaMOCBepAryBarbHUX TBUHTIB
NOBWHHI MaTW PerynaTopu rmwbuHu ta/abo KpyT-
HOMO MOMEHTY, fKi MatoTb OyTW HanawToBaHi
3rigHo 3 pekoMeHaauissMm BUpobHMKa. AkLo ans
KpiNnNeHHs camoHapisyBanbHMX Ta camocBepa-
nyBanbHUX FBUHTIB BUKOPUCTOBYHOTb EMEKTPUYHI
BUKPYTKU, LUBUOKOCTI CBEPANIHHSA Ta NPOXOKEH-
HS (06epTiB 3a XBUNMHY) Y3romKyTb 3 IHCTPYK-
LigMnM BUPOBHKMKA KPinMMbHUX BMpoOGIB. Y pasi
BMKOPWUCTAHHA YLUINbHIOBAMNBHWUX WAaNG rBUHTK
MaloTh By Ty BKpYYeHi Tak, LWob gocsartu npaBunb-
HOMO CTUCKAHHA, K NO3HAYEHO Ha pUCYHKY E. 1.
Mpumitka 3. O6MexxyBay rMWOWHNM NPOHUKHEHHA abo
KPYTHOrO MOMEHTY ereKTPOBUKPYTKN Mae peryniosa-

TMCs, abu 3abe3neunmTu CTUCKAHHS enacToMepHOl
wanbu B Mexax, BCTaHOBMNEeHUX BUPOGHUKOM BUPOBY.

Inspection Certificate 3.1 the conformity of the
screws with the geometrical and mechanical re-
quirements defined in EN ISO 1479, EN ISO 1481
and EN ISO 7049 for self-tapping screws and
EN ISO 15480 and EN ISO 15481 for self drilling
screws.

The length and thread form of screws should be
selected to suit the specific application and the
thickness of the material to be fastened. The ef-
fective thread length should be such that the
threaded portion engages in the supporting com-
ponent.

NOTE 1 Self-drilling and self-tapping screws for certain
applications require an interrupted thread, see 5.6.4. If
a sealing washer is used, the thickness of the washer
should be taken into account in selecting the thread
length.

If self-tapping and self-drilling screws are used to
fasten profiled sheeting, the fasteners should be
located in the valley of the corrugation unless oth-
erwise stated.

NOTE 2 If self-tapping and self-drilling screws are

fastened in the crown of a roofing profile, care should
be taken to avoid dents in the sheet.

Power tools for fixing self-tapping and self-drilling
screws should possess an adjustable depth
and/or torque control and should be set in accor-
dance with the manufacturer's recommendations.
If power screwdrivers are used to set self-tapping
and self-drilling screws, the drilling and driving
speeds (revolutions per minute) should be in ac-
cordance with the fastener manufacturer's in-
structions. If sealing washers are used with
self-tapping and selfdrilling screws, the screws
should be set to achieve the correct compression
as indicated by Figure E.1.

NOTE 3 The depth locator or torque control of a power
screwdriver should be adjusted to compress the
elastomeric washer within the limits set by the manu-
facturer of those.

K0 =0 KO

PucyHok E.1 — [HCTPyKUist 4O CTUCKAHHS YLWLiNbHIOBANBHUX LWAanb
Figure E.1 — Guide for compression of sealing washers
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o6 yHWKHYTW HaaMIpHOro HaTsry, camoHapisy-
BarnbHi Ta camocBepanyBanbHi rBUHTU 6e3 yLLin.-
HIOBanNbHUX Wanb cnig BKpyvyBaTh 3 HaNeXHUM
NPUCTPOEM KOHTPOJTIO KPYTHOTO MOMEHTY.
Mpumitka 4. KoHTponb KPYTHOTO MOMEHTY Mae byTu
HanawToBaHO Tak, abu MOMEHT HapizaHHa Mir 6yTu
AocArHyTUM 6e3 NepeBULLIEHHA IK MOMEHTY 3pi3aHHs
rOMNoBKM, TaK i MOMEHTY 3puBY pi3bbK.
3acTocyBaHHA yaapHoro ravikosepTta 3abopoHs-
€TbeA.

HiameTp BUCBepOnOBaHOINO OTBOPY ANsl CaMo-
HapisyBanbHUX rBUHTIB 3rigHO 3 EN I1SO 1479,
EN I1SO 1481 i EN ISO 7049 anga reuHTiB Aia-
MeTpoM 6,3 MM Mae€ BianoBigatn 3HaYeHHsM Yy
Tabnuusax E.1i E.2.

Self-tapping and self-drilling screws without seal-
ing washers should be set using an appropriate
torque control device to avoid overtightening.

NOTE 4 The torque control should be set such that the
threading torque may be achieved without exceeding
either the headshearing torque or the thread stripping
torque.

The use of impact screwdrivers is not allowed.

The hole diameter to be drilled for self tapping
screws according to EN ISO 1479, EN ISO 1481
and EN ISO 7049 for screws with diameter 6,3
mm should correspond to the values of Table E.1
and E.2.

Tabnuus E.1 — liameTp nonepeHbLO BUCBEPASIEHNX OTBOPIB Y antoMiHIEBMX NIAKOHCTPYKLISIX

Table E.1 — Diameter of predrilled holes in aluminium substructures

ToBLUMHA NIAKOHCTPYKLUIT, MM <30 >3,0 > 40
Thickness of substructure in mm ’ <4,0 ’
ﬂlameTp OTBOPY, MM 3.3 3.5 41
Hole diameter in mm

Tabnuusa E.2 — [liameTp nonepeHLO BUCBEPANIEHUX OTBOPIB Y CTaneBuX NiAKOHCTPYKLIAX

Table E.2 — Diameter of predrilled holes in steel substructures

ToBLUMHA NIOKOHCTPYKLUIT, MM <075 > 0,75 >15 >3,0 >5,0 >70
Thickness of substructure in mm - <15 <3,0 <5,0 <70 ’
fliametp oTBODY, MM 33 35 4.1 48 5,5 6.0
Hole diameter in mm

HiameTp oTBOpY, WO HeoOXigHO BUCBEPOSINTU
Onsl  cneujanbHUX HapidyBanbHWX TIBUHTIB 3a
€Bponencbko TeXHIYHOK cneumndikauieto, cnig
BMKOHYBAaTM 3riHO i3 3a4aHot0 cneundikauieto.

E.3 BukopucTaHHA rnyxux 3aknenok

Inyxi 3aknenku B cnnasi EN AW-5019 3rigHo 3
EN 1999-1-4 HeoOxigHO 3acTocOByBaTW, nNuLie
SIKLLO BMPOBHWK NiATBEpAXKYE IHCNEKLIMHUM cep-
TugikaToM 3.1 BiAMOBIAHICTL 3aKrenok reoMeTt-
PUYHMM | MeXaHiMHMM BMMOraMm, BU3HauYeHUM Yy
EN I1SO 15973, ENISO 15974, EN ISO 15977,
EN I1SO 15978, EN ISO 15981 i EN I1SO 15982.
[nyxi 3aknenky B iHWKX MaTepianax MoXHa BU-
KOpUCTOBYBATU TiMNbKN y 3B’A3KY 3 €BPONENChKO
TEXHIYHOW cneumdikauieto.

Bubip 4OBXWHU TNyXOl 3aknenkun Mae yaromxy-
BaTUCh i3 3aranibHO0 TOBLUWHOK 3'€HaHHS.
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The hole diameter to be drilled for special tapping
screws with European Technical Specification
should be executed according to the specification
given.

E.3 Use of blind rivets

Blind rivets in EN AW-5019, according to
EN 1999-1-4, should be applied only if the manu-
facturer confirms by Inspection Certificate 3.1 the
conformity of his rivets with the geometrical and
mechanical requirements defined in EN ISO 15973,
EN ISO 15974, EN ISO 15977, EN ISO 15978,
EN ISO 15981 and EN ISO 15982. Blind rivets in
other materials should only be used in connection
with a European Technical Specification.

The choice of the length of the blind rivet should
be according to the total thickness to be fastened.


arymarenko
Прямоугольник


BcTaHoBNeHHA crig BMKOHYyBaTW 3rigHO 3 peko-
MeHAauigsMn BUpOOHMKa 3aKenok.

MpumiTka. BinbLWicTe BUPODOHUKIB MPONOHYOTE LUNPO-
KW CNEKTP PYYHUX i MEXAHI30BaHWUX IHCTPYMEHTIB Ans
BCTaHOBMEHHSA 3aKnenok y MicLAX K 3 AOCTaTHIM, TaK i
obMexeHUM poboyuM MPOCTOpOM. YacTo HanawTy-
BaTW Ui iIHCTPYMEHTU MOXKHa JOCUTL Nerko, 3amMmiHuBLIN
nuwe HakoHe4yHUK Ta/abo 3aTuckHi rybku, abu yteo-
pWUTK Aiana3oH TUMIB i po3mipiB rMyxunx 3aknenok. 3ara-
NIOM € 3MiHHi TONoBKW ANA BCTAHOBIIEHHA B MiCLAX 3
obMexeHUM OOCTYMNOM, TakuX AK ycepeauHi WBenepis
abo umniHapwyHMX npodinise.

LiameTp BUCBepASIOBAHOIO OTBOPY ANS TMyXUX
3aKnenok MoBUMHEH OOPiBHIOBATU fiaMeTpy Kop-
nycy saknenku + 0,1 Mm (Makc. 0,2 Mm).

LiameTp BUCBepanoBaHOroO OTBOPY ANA cne-
LianbHMX 3aKnenok 3a €BponencbKor TEXHIYHO
cneuundikalieto NOBUHEH BUKOHYBATUCS 3rigHO i3
3ajaHolo cneumdikaieto.

E.4 KpinneHHA 60KOBUX HanyckKiB

3’eHaHHs, B kX 3abe3nevyeTbcsl NOB30BXKHE
KpinneHHa naHenen mix coboto, a Takox Taki
erieMeHTH, siKk PapTyxy Ta KOMNIIeKTytoui aeTarni,
MatoTb OYTU NPUAHATHUMMW AN 3'€QHaHHA NUCTIB
BHanyck.

Mpumitka. KpinneHHa npodinboBaHUX NUCTIB Bigkpu-
TOI NOBepXHi MOKPiBNi HeobXigHO BWKOHATWU 3rigHO 3
pekoMeHaauiasMu BUPobHMKa. MiHiManbHUI giameTp
Takux kpinunbHux BupobiB mae cknagatu 4,8 Mm ans
camMoHapisyBanbHUX i caMmocBepanyBarnbHUX rBUHTIB i
4,0 MM ONA rnyxux 3akrernoxk.

Akwo nucTtoBa o6LIMBKA NpuU3HayveHa AiaTn aK
HanpyxeHa o0O0O0MoOHKa, HeoDbXigHO 3a3Ha4uTu
BMMOTM 10 KpiNUNbLHUX BUp0BIB BOKOBUX HaMyCKiB
SIK 4O KOHCTPYKUINHUX KpinUNLHUX BUPOBIB.

Installation should be performed according to the
rivet manufacturer’'s recommendations.

NOTE Most manufacturers offer a range of manually
and power operated setting tools to suit high or low
volumes’ usage. These are often readily adaptable by
changing only the nosepiece and/or setting jaws to set
a range of blind rivet types and sizes. Usually
interchangeable heads are available for setting where
tool access is limited such as inside channels or
cylindrical sections.

The hole diameter to be drilled for blind rivets
should be shank diameter + 0,1 mm (max. 0,2 mm).

The hole diameter to be drilled for special rivets
with European Technical Specification should be
executed according to the specification given.

E.4 Fastening sidelaps

Connections securing panels to each other
(sidelaps) and such items as flashing and acces-
sories should be adequate to draw together over-
lapping sheets.

NOTE Sidelaps of profiled sheets of the exposed
surface of a roof should be fastened according to
the manufacturer’'s recommendations. The minimum
diameter of these fasteners should be 4,8 mm for
self-tapping and self-drilling screws and 4,0 mm for
blind rivets.

If the sheeting is intended to act as a stressed
skin, the requirements for the side lap fasteners
as structural fasteners should be specified.
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OOOATOK F
(OooBigkoBui)

OBPOBKA NMOBEPXHI

F.1 AHoayBaHHsA

AKLLO He 3a3HayeHo iHLWe, MiHIMarbHa TOBLUWHA
OKCUAHOroO Lapy noBuvHHa cknagatm 20 MKM,
SKLWO BIH MaE BMKOPUCTOBYBATUCH SK 3aXUCT
Big koposii. Cnig yaroauTn cneuiansHi BUMOrn Ao
30BHILUHBLOIO BUNAAY.

MeToa onga cneundikaLii AeKOpaTUBHUX i 3axXuc-
HUX MOKPUTTIB aHOOYyBaHHSM MO asoMiHil0 Ha-
naHo B EN 12373-1.

MpumiTka. 3abesneyeHHA Ta OUIHKY SKOCTI MOXHa

BMKOHYBaTM B paMKax BW3HaHO! €BPOMenchKol npor-
pamu 3 sIKOCTi.

F.2 NokpuTTtA

F.2.1 3azanbHi No10)XXeHHSA

3axuLyBaHi NOBEPXHi CNig OYNCTUTU HANEXHUMMN
3acobamu, TakMMM SIK BOSTOKHUCTI LLiTKKW, YncTsva
BOBHA, M'slke abpasuBHO-CTPYMUHHE OYULLLEHHSI
BIgNOBIAHMM  ApiBHOMpaKUinHUM  MaTepianom,
aani cnig peTtenbHO 3HEeXUpUTU (Hanpuknag,
OpraHiYHUMKN peareHTOM, LU0 PO3LLENSIE XUp,
abo BOOHOK UYMCTSIMOK PEYOBUHOM, LLO He 3a-
nuwae cnigis). B ocobnmeux BuMnagkax MoXKHa
BUKOPUCTOBYBATU LLUITKM, LLLO HE MICTATbL Hepxa-
Bitovoi cTani i migi. OunLLEHHS N 3HEXUPEHHS
TaKoX MOXNUBeE nepesipeHMMn cnocobamm none-
peaHbOol XiMivHOT 06po6KM (Hanpuknag, TpaBneH-
HA, aue. Takoxk EN 12487). Cnig suaanntu kopo-
3it0. OQunLLLEHHA NONYM'AIM He JO3BOJSEHO.

3BapHi LWBM crig 06pobuTu LWLITKOK A0 A3epKanb-
HOro nonipyBaHHs meTany.

Mpumitka 1. Ounwartn abpasmBHO-CTPYMEHEBO Crif
nve 3a TOBLMHKM > 3 MM. HanexHum cTpyMUHHUM
ApoboM YUK KpUXTOK €, HanpuKnag, antoMiHii, KopyHg
(HepereHepoBaHuit), ckno. MpuknagamMmu HeHaneHUX
MaTepianis gna CTPYMWHHOTO OYULLIEHHA antoMiHilo €
cTanb, 3anizo Ta Migb. |HWi marepianu cnig nepe-
BipATW Ha NpUAATHICTb IX WOAC arntoMmiHilo, Hanpuknag,
Ha BICYTHICTb 3anisa, Mii Ta Hikenw.

AKwo nepen cknagaHHAM nucTy, npodini abo
YacTUHWU KOHCTPYKLUIT Byno nonepeAHbo 06pob-
neHo abo 3arpyHTOBaHO, BCi YacTUHW, sIKi KOH-
TakTyBasnu 3 MacTuriamu, crig ouncTuTn e pas
HaneXHUM cnocobom nepeg HaHeCeHHAM Hac-
TYMHWX LWapiB.
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Annex F
(informative)

Surface treatment

F.1 Anodic oxidation

If not otherwise specified, a minimum thickness of
the oxide layer of 20 um is required if it is to be
used as corrosive protection. Special require-
ments for the appearance should be agreed.

A method for specifying decorative and protective
anodic oxidation coatings on aluminium is given in
EN 12373-1.

NOTE Quality assurance and quality assessment can

be done in the framework of a recognized European
quality programme.

F.2 Coatings

F.2.1 General

The surfaces to be protected should be cleaned
using suitable equipment such as fibre brushes,
cleaning wool, careful abrasive-blast cleaning us-
ing suitable blasting material and thereafter
carefully degreased (e.g. using organic grease
dissolving agent, or aqueous purifying agent with-
out leaving residuals). In special cases, stainless
steel and copper free brushes can be used.
Cleaning and degreasing is also possible by
proved chemical pretreatment methods (e.g.
etching, see also EN 12487). Corrosion should be
removed. Flame cleaning is not allowed.

Welds should be brushed to a metal bright finish.

NOTE 1 Abrasive blast only if the thickness is > 3 mm.
Suitable blasting shot or grit are e.g. aluminium,
corundum (no regenerate), glass. Examples of unsui-
table blasting materials are steel, iron and copper. For
other blasting materials, the suitability for aluminium
should be proved, e.g. they should be free from iron,
copper and nickel.

If sheets, profiles or parts of the structure already
have been pre-treated or primed before assem-
bly, all parts that were in contact with grease
should be cleaned once more with a suitable
method before subsequent coats are deposited.
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INoKpUTTA BCi€i KOHCTPYKLUIT LISIKOM chnifi BUKO-
HyBaTW neped ckragaHHaAM abo Bigpasy nicnsi
cKnagaHHs.

HaHeceHHs1 nokpuTTiB Mae Bigbysatuca nuwe,
KOS TemnepaTypa NoBepxHi TUX YacTUH, dKi Nig-
naralTb 3axXUCTy, BULLe 3a 5 °C, BigHOCHa Bono-
ricTe HWx4e 85 %, a TemnepaTypa NoBepxHi Ha
3 °C BuLe TOYKM pocU, KpiM BMNAAKIB, KONU BU-
POBHMK NOKPUTTA O03BOSMB iHLUI rpaHUYHi 3Ha-
YeHHs.

Cnig yneBHuTUCA, WO MaTepian, 3acTOCOBaHUN
Ansa nonepeaHbLOro MOKpUTTH, abo BUKOHaHa Ha
3aBoai 06pobka 3abe3neuyoTb 3aXUCT, NMPUAHAT-
HWUIA ON9 cKnajaHHs Ta OTOUYHOYMX YMOB.

Cnig nposBuTU 0BEpPEeXHICTb, BUKOPUCTOBYHOUM
CUCTEMMW MOKPUTTSA, AKi MaIOTh CYLUUTU TEPMIYHOK
0b6pobkoto. TemnepaTypu CyLUIIHHA Naky B neMi i
yac BUCMXaHHA He MalTb MepeBULLyBaTW rpa-
HUYHMX 3HaJYeHb AN Martepiany, siki BU3HAUYUB
BUpPOBHUK HaniBchabpukarTis.

MpumiTka 2. AnoMmiHiesi mMartepianM MoOXyTb nocrta-
yatuca Bxe nogapboBaHUMy abo pigKMM pPO3UMHOM,
abo cyxvm MeToaoM (nopoLlkose NokputTa). MNosepx-
HeBe MOKPUTTA MOXe HaHOCUMTUCA Neped NiaroTOBKOK
Ha 4YacTKOBO NigroToBnNeHW Matepian abo nicna nig-
roToBkW. Pigki nokputTd, siK npasuno, TBepailTb B
nedvi 3a nigeBuwleHol Temnepatypu. NOpoLIKOBI Mok-
puUTTA 3aBXaW BUTPUMYIOTL Y nedi. B obox Bunagkax
MOKPUTTSA, BUCYLWeEHi y nedvi, ByayTb MaTu noninweHi
BNacTMBOCTI LOAO MILHOCTI W OOBroBiYHOCTI NOpIB-
HAHO 3 NOKPUTTAMM, BUCYLIEHWMU Ha nosiTpi. Taki
BMAW 0BPOBKM € HanexXHUMKU Anga cMmyr, pynoHis abo
npecoBaHux npodinis. MokpnTTa Moxe ByTWM AOCUTb
enacTuyHuM, abu BuTpumatun nerky gedopmadio 6e3
YLWKOMKEHHSA, Hanpukniag, 3ruHanbHUM fnpecom abo
npointoBaHHAM NpokaTkol. BukopucTaHHA 3aBofa-
CbKMX MOKPUTTIB | MaTepianie nonepegHeoi 0b6pobku
3aranom Hagae NpUAHATHWA CTYMiHb 3aXUCTY.

Mpumitka 3. BinbLWicTe 3aBOACLKUX NOKPUTTIB BUCY-
WYHTb HarpisaHHsaM go npubnunsHo 180 ° C abo Tpoxu
BULLE MPOTArOM KOPOTKOro NPOMIXKKY yacy, Lo 3a3Bu-
Yal Mae He3HauHi BNIMBW Ha MexaHi4Hi BNacTUBOCTI.
[MpoTe MoXe BUMHMKATK 3HaAYHe ocnabrneHHs 3anexHo
BiZl CNnaBy, WOro CTaHy, a TakoX Bid TemnepaTypHoi
KpUBOI MpoLecy BUCYLWYBaHHA B nedi. HopmansHow
NpakTUKOK € CTaHAapTHUM TenmnoBWWA  KOHTPOSb,
0CcobBNUBO BaXNMBUIA ANs TOBCTUX Npodinis, Ae icHye
6inbWINA pU3MK Hedo- YK NepecyllyBaHHA. PekomeH-
OyeTbCA HafaBaTu 3BIiT Npo TEMNNOBY iCTOPIlD MeTany
32 HaneXHoK CUCTEMOKD KOHTPOSTH BUCYLLYBaHHS.

MpumiTka 4. TexHiuHi yMOBM Ha 3abe3neyeHHa Ta
OLiHKY AIKOCTi MOXyTb ByTW 3pobrneHi B pamkax BW3-
HaHuX €Bponencbkux nporpam 3abeaneyveHHs AKOCTI.

Coating of the whole structure should be carried
out before or directly after the assembly.

Execution of coatings should only be done when
the surface temperature of the parts to be coated
is higher than 5 °C, relative humidity is less than
85 % and the surface temperature is 3 °C above
the dew point, unless other limits are permitted by
the manufacturer of the coating.

It should be ensured that the use of pre-coated
material or factory applied finishes affords the
protection appropriate to the assembly and to the
environment.

Care should be taken when using coating sys-
tems to be dried by heat treatment. Temperatures
of stove lacquering and drying time should not ex-
ceed material specific limits, which are to be de-
fined by the manufacturer of the semi products.

NOTE 2 Aluminium materials may be supplied ready
painted, using either a based liquid or a dry (powder
coating) process. The finish can be applied prior to
preparation, to partly prepared material, or following
preparation. Liquid coatings are usually cured by
stoving at an elevated temperature. Powder coatings
are always cured by stoving. In both cases the stoved
coatings will have improved properties with regard to
hardness and durability compared to an air-dried
coating. Such finishes are suitable for application on
strip, coil or extruded sections. The coating may be
ductile enough to permit slight deformation without
damage, as by press-braking or by roll forming. The
use of factory applied finishes and pre-coated mate-
rials, generally provides an acceptable degree of pro-
tection.

NOTE 3 Most factory applied finishes are cured by
heating to about 180 °C or slightly more for a short
time, which normally has only low effects on the
mechanical properties. It is however possible for
significant weakening to occur, depending on the alloy,
its condition and also on the temperature profile of the
stoving process. Routine thermal monitoring is normal
practice and is particularly important with thick
sections, where there is more risk of under or over
curing. A report on the thermal history of the metal from
a suitable cure monitoring system is recommended.

NOTE 4 Specification, quality assurance and quality
assessment can be done in the framework of recog-
nized European quality programmes.
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LWoao nopowkoBux nokputTis ane. EN 12206-1.

F.2.2 MMonepedHs o6pobka

BesnocepeaHbLO Nicns BUCUXaHHSA Ha OMULLEHi Ta
3HEeXXUPEHi NOBEPXHI CNiJ HAHECTW LLap HANEeXHOoI
I'PYHTOBKM, SIKLLO NOBEPXHi He Byno nonepeaHLo
06pobneHo B iHWWA cnocib.

MpumMiTKa. HanexHow rpyHTOBKOK MOXe ByTW KOH-
BepciiiHe NOKPUTTS, TpaBUrbHa I'pyHTOBKa abo BogHa
IPYHTOBKa, SKLLO NOBEPXHSA MeTary € YACTOR Ta Ha Hild
BiZICYTHi TOBCTi Y/ HEOOHOPIAHI OKUCHI MOKPUTTA.
Woao xpomaTHUX NOKPUTTIB CNig KepyBaTtucs
EN 12487.

HewlinsHe aHOOYBaHHA TAKOX € NPUAHATHUM A1
nonepeaHbLoT 06poBKN.

F.2.3 Bazoeuli wap nokpumms

Ha nonepeaHbo o6pobneHi nosepxHi cnig Ha-
HecTn 6a30BUM LLAP 3 HANEXHUM NirMEHTOM-iHTri-
BITOpOM, CYMICHUM 3 'PYHTOBKOH MO artoMiHito Ta
3 yciMa HacTyrnHMUMM NOKPUTTAMMK. Y Ba30BUX MOK-
PUTTSAX SIK NiIrMeHTW.He JO3BOJEHi CBMHELb, Midb,
pTyTb abo onoso, rpadiT, Kaamin un Byrneuesi
MaTepianmu.

F.2.4 ®iviwHul wap nokpumms

Micna pocrtaTHLOro BUCMXaHHA ©a30BOro MNOK-
PUTTA HAHOCUTLCHA NMPUAHATHUIA QDIHILLHWA Wap B
3aNeXHOCTI BiJ YMOB 30BHILLHIX BNNUBIB. DiHilIHe
NOKPUTTA He MOBUHHO MICTUTU CBUHLIO, Migi,
pTyTi abo ono.a, rpadity, kagmito abo ByrneLe-
BMX MaTepianie gk nirmeHTn (aue. 10.3 anga no-
KPUTTIB KOHTAKTHUX AINAHOK YaCTUH KOHCTPYKLLiN)
i Mmae ByTu cyMicHUM i3 6a30BUM NOKpUTTAM abo
BOyab-SIKUMW HAaCTYMHUMU Lapamu.

F.2.5 Mokpumms 3 eukopucmaHHAM 6imymy
a6o 6imymMHuUX cnoJiyK

Martepianu BiTYMHOro MNOKPUTTA MNOBUHHI ByTU
HEeNTpanbHUMK, Hanpukiag, 6iTym.

MokpuBHI NoBepxHi MawTbL ByTK HeobBpobneHu-
MU. AKLLO NOTPIBGHO, iX Crig OYNCTUTKU 1 peTeNbHO
3HEXVPUTK, ane He MOXHa nonepeaHbo HaHo-
CUTU I'PYHTOBKY.

F.2.6 PemoHmHi nokpumms

lNepen HaHeCeHHAM PEeMOHTHOrO MOKPUTTS Mo-
BEPXHIO cnif oumcTuTh Big 6pyay. MNolukomkeHi
YAaCTUHW HAsIBHOTO MOKPUTTA HeobXxiaHO BuAaa-
ANTK; YaCTUHW NOBEPXHi 3 MOKPUTTAM, LU0 MILHO
TPUMAETLCH, MOXKHA 3anUnTU. 3a UMM NOBeEpX-
HI0 chig 06pOBUTU BOSIOKHUCTOD LLITKOHO.
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For powder coatings, see EN 12206-1.

F.2.2 Pre-treatment

Directly after drying a suitable priming coat should
be deposited onto the cleaned and degreased
surfaces if these are not already pre-treated in an-
other way.

NOTE A suitable priming coat can be a conversion
coating or an etch-primer or wash primer, provided that

the metal surface is clean and free from thick or
irregular oxide coatings.

For chromating, EN 12487 should be followed.

Unsealed anodization is also suitable as a pre-
treatment.

F.2.3 Base coat

Pre-treated surfaces should be covered with a
base coat with an appropriate inhibiting pigment
compatible with the aluminium substrate and any
subsequent coats. Lead, copper, mercury or tin,
graphite, cadmium or carbonaceous materials as
pigments are not allowed in basic coatings.

F.2.4 Final coat

After sufficient drying of the base coat, a suitable
final coat should be applied depending on the
exposure conditions. The final coat should not
contain lead, copper, mercury or tin, graphite,
cadmium or carbonaceous materials as pigments
(for coating of contact areas of structural parts,
see 10.3) and should be compatible with the base
coat or any subsequent coats.

F.2.5 Coatings with bitumen or bituminous
combinations

The bitumen coating materials should be neutral,
e.g. bitumen.

The surfaces to be coated should be blank. If nec-
essary they should be cleaned and carefully
degreased but have not to be pre-treated with a
primer.

F.2.6 Repair coatings

The surface should be cleaned from dirt before re-
pair coating. Damaged parts of the existing coat-
ing should be removed; parts of the coating-
sticking surface can be left. Afterwards the sur-
face should be brushed with a fibre brush.
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HeobxigHo nigrotyBaTu MnaBHWUA nNepexia Mix
HasIBHUM NOKPUTTAM Ta YncTuM meTarnom. Kopo-
3ito cnig Buganutn. He 03BONAETLCHA BUOANATH
KOpO3ito KayCTUYHOLO COAOLD, WO po3d'igae meTan,
NONYM'SHAM OYMLLEHHAM ab0 MeXaHi4HO, BUKO-
PUCTOBYIOUM yaapHe Npunagas.

Ha ouynweHnin metan cnig nonepeHbLO HaHEeCTH
r'pyHTOBKY, NoTiM ©6asoBe MOKpUTTA W doiHilHe
NOKpUTTA.

F.3 MNacuBauin

Mae 6yTn 3asHadeHo Byab-AKy HeobXiaHy nacu-
Baujto abo creuianbHy ob6pobky noBepxHi. oT-
piGHO BMKOHYBATWM BUMOMM A0 3aCTOCYBaHHSA, siKi
ony6nikosaHi BUPOBHUKOM peqoBMHM ANA nacu-
BaLlii. FKLLo He 3a3Ha4YeHO HeobXiaHWI TN nacu-
BaLji, MiHiMansHO crig BUKOPUCTaATU PO3YMH XPO-
MOBOT KNCNOTW (LLOA0 XpOMaTyBaHHS AMB. TAKOX
EN 12487) abo, sIKLIO Lie MOXITMBO, pO3vnH hoc-
dopHoi kncnotu (chocaTyBaHHS).

Mpumitka. [NacuBauia anoMiHilo 6e3 HaHeceHHs

A0JAaTKOBOTO MOKPUTTA € JULE KOPOTKOCTPOKOBUM
3axXMCTOM ab0 NPUAHATHA AN M'AKUX YMOB.

A smooth passing between existing coating and
the plain metal should be prepared. Corrosion
should be cleaned off. Removal by caustics at-
tacking the metal, flame cleaning and mechanical
removal using striking tools are not allowed.

Plain metal should be pre-treated with a primer
and then base coating and final coating should be
applied.

F.3 Passivation

Any required passivation or special surface treat-
ment should be specified. The requirements for
the application published by the manufacturer of
the passivation agent should be followed. If the
required type of passivation is not specified, the
minimum should be a chromic acidic solution (for
chromating, see also EN 12487) or if possible,
phosphoric acidic solution (phosphating).

NOTE Passivation of aluminium without additional
coating is only a short-term protection or for mild
conditions.
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ODOOATOK G
(oboB’s3k0BUIN)

FrEOMETPUYHI AOMYCKU - OCHOBHI
AONYCKHU

G.1 TexHonoriyHi AONyCKN

G.1.1 3azanbHi NO/10XeHHS

TexHonoriyHi AONYCKW, WO MICTATLCS B LIbOMY
MYHKTi, 3aCTOCOBYKOTbCA A0 BCIX TUMIB KOMMO-
HEHTIB Ta KOHCTPYKLIN.

G.1.2 3eapHi dsomasposi npopini

Bioxunn 3BapHux pgBoTaspoBux npodoinis Bif
3a3Ha4yeHnX pPO3MIpIB MOMEPEYHOro nepepisy
He MOBWHHI NepeBMLIYBaTU 3HaYeHb, HaJaHWX Y
Tabnuui G.1.

Annex G
(normative)

Geometrical tolerances — Essential
tolerances

G.1 Manufacturing tolerances

G.1.1 General

The manufacturing tolerances given in this clause
apply to all types of components and structures.

G.1.2 Welded I-sections

The deviations of welded I-sections from the
specified cross-sectional dimensions shall not ex-
ceed the values given in Table G.1.

Ta6bnuua G.1 — JonycTuMmi BiXunu y 3BapHNX ABOTaBPOBUX Npodinsax

Table G1  — Permitted deviations for welded I-sections
Bunagok Tun Bigxnny PoamipHui napameTp Honyctumui Bigxun
Case Type of deviation Dimensional parameter Permitted deviation
A BucoTta BucoTta npodginto
Depth Depth of section:
— h <900 mm (mm) A =%£3 MM (mm)
900 < h <1 800 mm (mm) A=1%5mmM (mm)
< h>1800 mm (mm) A =+8 MM (mm)
é abo (or) =5 mm (mm)
—— 1
B WwnpuHa nonwuui WwnpuHa b4 abo b,
Flange width Width b4 or by:
b +A b < 300 mm (mm) A =13 MM (mm)
— b > 300 mm (mm) A=1%5mmM (mm)
— —1
1
b,+A
C b PosTaluyBaHHSA CTiHKK A = b/50,
Position of web arne He MeHLLE Hi 2 MM
——
; but not less than 2 mm
| bI2+A
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Kineub Tabnuui G.1

Out of flatness

Bunagok Tun Bigxuny PoswmipHuit napameTp HonycTtumunia Bigxun
Case Type of deviation Dimensional parameter Permitted deviation
D —__ } Bioxun Bia nepneHauky- A = b/50,
L \Qlﬁ{ NAPHOCTI ane He MeHLUE HiXK 2 MM
Out of squareness: but not less than 2 mm
E Bigxun Big nnowmHHOCTI A = b/50,

arne He MeHLUe HiXK 2 MM
but not less than 2 mm

G.1.3 3eapHi npogpini kopob4acmozo

nepepisy

Bioxunn 3BapHux npodginiB kopoByactoro ne-
pepisy Big4 3as3HadeHux pPO3MipiB MOMepeyYHoro
nepepisy He MNOBWHHI MNepeBULLYBaTU 3HAYEHb

3rigHo 3 Taon. G.2.

G.1.3 Welded box sections

Tabnuusa G.2 — [lonyctumi Bixunu y 3BapHux npodinsax kopobyacTtoro nepepisy

The deviations of welded box sections from the
specified cross-sectional dimensions shall not ex-
ceed the values given in Table G.2.

Table G.2 - Permitted deviations for welded box sections
Bunagok Twn Bigxuny PoamipHui napametp Honyctumunia Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A Poamipn nepepisy Bigxun A no wupwuHi

Section dimensions

b,

OKPEMOI NNAaCTUHM:
Deviation A in the widths of
an individual plate:

b; < 300 mm (mm)
b; > 300 mm (mm)
e (where) i = 1 abo (or) 2

Mpumitka. [Ans sigxunie pebep >XOPCTKOCTi NNacTUHWU 3aCTOCOBYIOTLCA 3HaYeHHs 3 Tabnuui G.3, Bunagok B.
NOTE The deviation for plate stiffeners the values of Table G.3, case B apply
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G.1.4 Cminku

BukpuBneHHs1 CTiHOK He MalTb NepeBuLLyBaTU
3HaueHsb, Lo MicTATLeA y Tabnuui G.3. JonycTumi
BIOXUNW ONA BUKPUBIIEHHA CTIHOK TaKOX 3aCTO-

COBYHOTb A0 BUKPUBIEHHA NOJINUb.

G.1.4 Webs

The distortion of webs shall not exceed the values

given in Table G.3. The

permitted deviation for

web distortion also applies to flange distortion.

Ta6bnuua G.3 — JonycTumi Bigxunum ans cTiHoK
Table G.3 - Permitted deviations for webs
Bunapox Twn Bigxuny PoamMmipHuin napametp Honyctumun Bigxun
Case Type of deviation Dimensional parameter Permitted deviation
A BukprBneHHa cTiHkn BukpuBneHHA A no BUCOTI i

lNonepeyHun nepepis
Web distortion
Cross section

— —
A

LA - -
— —

lMNo3aoBxHin nepepia:
Longitudinal view:

JOBXWHI CTiHKN

Distortion A on web depth
and length:

9 . g0

t

80< %< 200

%2200

t — TOBLLMWHA CTiHKWN
t — thickness of web

Pebpa xopCcTKOCTi CTiIHOK
Web stiffeners

Bigxun A Big npsimoniHin-
HOCTI B MJIOLLWHI CTiHKW
Deviation A from straightness
in the plane of the web:

ans (for) b < 750 mm (mm)
ana (for) b > 750 mm (mm)

A =3 MM (mm)
A = b/250

Bigxun A Big npsimoniHin-
HOCTi, HOpMaSibHWUA O0
NSIOLMHWN CTiHKN

Deviation A from straightness
normal to the plane of the
web:

ans (for) b < 1 500 mm (mm)
ana (for) b > 1 500 mm (mm)

A =3 MM (mm)
A = b/500
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G.1.5 KomnoHeHmu

Bioxun nepneHOVKynApHOCTI KOMMOHEHTIB Big
3a3HaJeHNX pPo3MipiB He Mae nepeBuLlyBaTU
3HauveHb, NokasaHux y Tabnuui G.4.

G.1.5 Components

The deviations of the squareness of components
from the specified dimensions shall not exceed
those shown in Table G.4.

Tabnuua G.4 — Jonyctumi Bigxmnm ansa KOMNOHEHTIB

Table G.4 — Permitted deviations for components
Bunapok Twn Bigxuny PoamipHuin napametp Honyctnmnn Bigxvn
Case Type of deviation Dimensional parameter Permitted deviation
A lNepneHONKyNSpHICTL Ha onopax BepTukanbHicTb CTiHKM HA | A = b/300,

Squareness at bearings

3

N —

onopax Ans KOMMOHEHTIB
©e3 onopHux pebep
JKOPCTKOCTI

Verticality of web at
supports, for components
without bearing stiffeners

arne He MeHLUe HiXK 3 MM
but not less than 3 mm

MpsAMOniHiNHICTb:
Straightness:

MpsaMoniHinHicTE B 060X
ocax:

Straightness on both axes:

A = b/750,

arne He MeHLUe HiXK 3 MM
but not less than 3 mm

G.1.6 3’e0HaHHs OMOPHUX MJIUM Ma
KiHYyeeux nnacmux

HesapaHuin ekCLEHTPUCUTET Y 3'eaHaHHAX onop-
HUX MAWUT Ta KiHUEBMX MSAcTUH ANA BCiX TUNIB
3'edHaHb He MOBWHEH MEPEBULLYBATU 3HAYEHb,
Lo mictateca B Tabnuui G.5. Jonyctumi Biaxunum
A8 3'eQHaHb ONOPHMX NAWT Ta KIHLEBMWX NNACTUH
TakoX MOLLUMPIOKTLCS N Ha MOKPUBHI NITUTU.

G.1.6 Base plates and end plate connections

The non-intended eccentricity of a base plate and
end plate connections for all types of connections
shall not exceed the values given in Table G.5.
The permitted deviations for base plates and end
plate connections apply also to cap-plates.
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Ta6bnuua G.5 — JonycTumi Bigxunu ang 3’eaHaHb ONOPHUX NANT Ta KiHUEBWX NacTUH

Table G.5 - Permitted deviations for base plates and end plate connections
Bunapox Twun Bigxuny PoamipHui napametp | HdonyctMui Bioxun
Case Type of deviation Dimensional parameter| Permitted deviation

A 3’eAHaHHsS ONOPHUX NNINT Ta KiHUEeBMX NiacTuH| HesagaHui ekcueH-
(TakoXX NOLUMPIOETLCA HA MOKPUBHI NANTH)

Base plate and end plate connections (apply
also to cap-plates)

TpUCUTET €
Non-intended eccen-
tricity e

e =5 MM (mm)

G.1.7 CmuKu KoJ10H

HesagaHuin eKCUEHTpUCUTET B CTUKaX KOMOH ANis
BCiX TUNIiB 3'¢AHaHb He Mae NepeBuLLyBaTU 3Ha-
YeHb, HadaHux y Tabrmui G.6.

G.1.7 Column splices

The non-intended eccentricity of a column at a
splice for all types of connections shall not exceed
the values given in Table G.6.

Tabnuua G.6 — JonycTumi Bigxunu ans CTUKIB KOSOH

Table G.6  — Permitted deviations for column splices
Bunapox Twn Bigxuny PoamipHui napametp Honyctumni Bioxun
Case Type of deviation Dimensional parameter Permitted deviation

A CTWK KOJToHM
Column splices

HesagaHnin ekcUeHTpUCUTET e
(byab-sikoi oci)

€ = MeHLLOMY 3 ABOX
e = less of

ceKuii

= tion

d

Non-intended eccentricity e
(about either axes)

d = rmnbunHa HanrnmmbLoi

d = depth of the deepest sec-

d
50 ,
5MM (mm)
arne He MeHLUe HiXK 2 MM
but not less than 2 mm

G.1.8 I'pamyacmi KoMrIoHeHMu

Bigxnnu BUrotoBneHunx rpatyactmx KOMMoHeHTIB
He MOBWHHI NepeBuLLYyBaTW 3Ha4YeHb, HaaHUX B
Tabnuui G.7.
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Tabnuua G.7 — [lonycTuMi BigXunu ans BUroTOBNEHNX rpaTyacTUx KOMMOHEHTIB

Table G.7  — Permitted deviations for manufactured lattice components
Bunapok Twn Bigxuny PoamipHuin napameTp Honyctumni Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A ExcueHTpUCHTET 3'€QHaHHSA EkcueHTpucuTteT
Joint eccentricity 3’'eQHaHHS

1 — BiCb paKTUYHOIO pPO3TaLLyBaHHS

2 — hakTn4He posTallyBaHHS

3 — npuaHaveHe poaTallyBaHHS

4 — BiCb NPU3HAYEHOro PO3TallyBaHHS

1 Centre line of actual location

2 Actual location

3 Intended location

4 Centre line of intended location

Joint eccentricity

EkcueHTpucuteT y
3'egHaHHi @

Eccentricity at joint?

b — HOMiIHanNbLHUIN PO3MiIp
nonepeyHoro nepepisy
peLuiTkn, MM

b is nominal cross sec-
tional dimension of bracing
in mm

A =b/20 + 5 MM (Mmm)

F'paTqaCTi KOMMOHEHTK nicns
3BapHOBaHHS
Lattice components after welding

MpwmiTka. [na npaMoniHIMHOCTI BEPXHBOIO
Ta HWKHbOro nosca Aue. Tabnuu G.4, Buna-
nok B

NOTE For the straightness of the upper and
lower chords, see Table G.4 case B

Bigxunun okpemunx Big-
CTaHen p MiXk nepeTnHamm
ocen y By3nax naHeni
Deviation of individual dis-
tances, p, between inter-
sections of centre lines at
panel points

CykynHuin poamip 2A
po3TaluyBaHHA By3na
naHeni

Cumulative dimension,

2 A, of panel point posi-
tion

[MpsAMONIHIMHICTL peLuliTky,
BiAXWN Big OCi Big npsaMoi
niHii

[< 1500 mm (mm)
[>1500 mm (mm)
Straightness of bracing,
deviation from centreline
from a straight line:

2 A, £10 MM (mm)

A; =3 MM (mm)
Ay =1/500,

ane He GinbLue
Hi>XK 6 MM

but not greater
than 6 mm

@ Biaxun BUMIPIOETLCS BIQHOCHO BY/1b-AKOro 3a3HAYEHOTO eKCLEHTPUCHTETY.
@ Deviation is measured relative to any eccentricity specified.
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G.2 MoHTaxHi gonycku G.2 Erection tolerances

G.2.1 KonoHu G.2.1 Columns

Bioxunu konoH/BepTuKanbHUX €NEMEHTIB He No- The deviations of columns/vertical members shall
BMHHI NepeBULLYBaTUN 3HayeHb 3 Tabnuui G.8. not exceed the values in Table G.8.

Ta6nuua G.8 — [Jonyctumi Bigxunu ansa KonoH
Table G.8 - Permitted deviations for columns

Bunagok Tun Bigxuny Po3mipHuiA napameTp Honyctumuin Bigxun
Case Type of deviation Dimensional parameter Permitted deviation

A Haxun KonoHu Mix piBHAMU CyMix-
e HUX noBepxiB y GaraTonoBepxoBil
S KOHCTPYKU,T
< Inclination of a column between ad- 500
- jacent storey levels in a multi-storey
structure

B PosTaluyBaHHs 3’eHaHHA KOMOHU
= BiJHOCHO MPAMOT NiHil MiX TOYKaMK
3’edHaHb Ha PiBHAX CYMiXXHUX noBep- e =+ S
J q XiB y baratonoBepXoBil KOHCTPYKLT 500
€ Location of a column splice com-
pared to a straight line joining
connection points at adjacent storey
levels in a multi-storey structure

Cc PosTallyBaHHA KONMOHU Ha piBHI

6yab-aKoro noeepxy BiAHOCHO

e BEPTUKaNbHOI MiHil, L0 NpOXoaAnTb

Kpi3b LLeHTp i1 nepepisy Ha piBHi baau
y BaraTonoBepxoBiA KOHCTPYKLUIT: Z h;

/ < Location of a column at any storey e=—“=1_

< / o~ level, from a vertical line through its 300-n

< centre at base level in a multi-storey

= tructure:
Z _[ & s uc.u e. |
. ——1 | n = kinbkicTb NoBepxiB

n is the number of storeys

Haxun KonoH ogHoNoBepXoBUX
6yaisens.

[nsa konoH, siki NiATPUMYIOTL
MOCTOBUI KpaH, AnB. BUnaaok E.
Inclination of a column in a single-
storey building. 300
For columns supporting a crane
gantry see case E.

[}
Il
H
E
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KiHeub Tabnuui G.8

Bunagok
Case

Twvn Bigxuny
Type of deviation

PoamipHui napameTp
Dimensional parameter

Honyctumni sigxun
Permitted deviation

E

Haxmn KonoHwu, Ha 9Ky cnvpaeTLes
MOCT KpaHa, BKIK4at4dm KONoHu
nopTansHUX pam:

Inclination of a column supporting a
crane gantry, including columns of
portal frames:

h<5m(m)

5mMm(M)<h<25m(m)
h>25m(m)

e =15 MM (mm)
e =t h/1 000
e =125 mMm (mm)

Haxwun konoH y 6yaisnsx 3 noptane-
HAMW pamMamu, siki He NiATPUMYIOTb
MOCTOBUI KpaH:
Inclination of columns of a portal
frame not supporting a crane gantry:
— Haxun OKpPeMMX KOFOH

Inclination of individual columns

— Yy BUNagKy 4BOX KOJIOH B pami,
HaxXMNeHnx B 04HaKOBOMY Har-
PAMKY, CepeHin Haxur KONMoH
Where both columns of a frame
lean in the same direction, the
mean inclination of columns

=

€eq+€es h
2 500

Il
-+

G.2.2 banku

HesagaHuii ekcueHTpucuTeT 6anku, 3'egHaHoi 3
KOMOHO, BUMIPSHWIA BIQHOCHO KOMOHW, HE Mae
nepeBnLyBaTN 3HAaYEHHSs1, HaBeAeHOro B Tabnuui

G.9.

G.2.2 Beams

Ta6nuua G.9 — JonycTtumi Biaxunu anga 3'eaHaHb "6anka-konoHa"

The non-intended eccentricity of a beam connec-
ted to a column, measured relative to the column,
shall not exceed the value given in Table G.9.

Table G.9 - Permitted deviations for beam to column connections
Bunagok Twn Bigxuny PoamipHuii napametp Honyctumui Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A PosTawyBaHHs 3’egHaHHS € = MeHLle i3 ABOX

"Banka-konoHa", BUMipsiHe
BiZIHOCHO 3a3Ha4eHOoro
MONOXEHHS

Location of a beam-to-column
connection, measured relative
to the specified position

750

e = less of

[5MM (mm)]

are He MeHLUEe HiX 2 MM
but not less than 2 mm
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G.2.3 OnopHi YacmuHuU NO8HO20 KOHMakmy

Y Bunagkax, konv B 601TOBUX CTUKaX 3a3HayYeHo
Hecyui OKIHLIBKM MOBHOMO KOHTAaKTY, NiAroHKa Mix
NOBEPXHAMU 3MOHTOBAHUX KOMMOHEHTIB Mae
OyTn 3srigHo 3 Tabnuueto G.10 nicna cymilleHHs
Ta KpinneHHs 6onTamu.

G.2.3 Full contact bearing

Where full contact bearing is specified in bolted
splices, the fit-up between surfaces of erected
components shall be in accordance with Table
G.10 after alignment and bolting-up.

Tabnuua G.10 — JonycTtumi Bigxunu Ans HECy4MX OKiHLiBOK NOBHOMO KOHTAKTY

Table G.10 — Permitted deviations from full contact bearing
Bunapgok Tun Bigxuny Po3mipHuin napameTp Honyctummn Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A 3asop A <£1,0 MM NpUHaNMHI Ha
Air gap 2/3 KOHTaKTHOT AinsiHKK

A6 mae 6yTn 3rigHo 3 Tabnuueto G.8,
BUNaAoK B, nepen Bumipamun 3asopy.
A6 shall be in accordance with Table
G.8 case B before the gap is measured.

A < 1,0 mm over at least
2/3 of the contact area

A £ 2,0 MM SK NoKanbHUI
MaKkCMMyMm

Max. A < 2,0 mm locally
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OOOATOKH
(oBoB’A3k0BMN)

FEEOMETPU4YHI OOMYCKWU —
®YHKUIOHANBHI AOMNYCKAU

H.1 3aranbHi nonoxeHHsA

[ns KOMNOHEHTIB i AeTanei KOHCTPYKLUIN Wnpo-
KOro 3acToCyBaHHsI B LLbOMY AOAATKY BU3HAYEHO
TUMW TFeoMEeTPUYHKX BIOXUMIB, SIKi CTOCYHOTbCA
BUKOHAHHS antoMiHIEBUX KOHCTPYKUIiA, Ta HaBse-
OeHO JonycTuMi sHaveHHa Ana yHKUioHanbHNX
JOMNYCKIB.

FeoMeTpUYHiI BIgXMNK, SIKI BIQHOCATb OO0 KOHCT-
PYKTUBHOI LiNiCHOCTI antoMiHiEBUX KOHCTPYKLIN,
HaBogATbCA B gogatky G.

Honyctumi 3Ha4YeHHs1 3a3HayeHo Ans npuimarns-
HOro BUNPOOYBaHHS 3aBepLUEHOT KOHCTPYKLT.

H.2 TexHonoriyHi gonycku

H.2.1 lMpodghini kopobyacmozo nepepizy
Biaxunn BuroToBneHux npodinis kopobyacTtoro
nepepisy i3 gedopMoBaHNX NNACTUH Ta BIgXMAK
Big NPSIMONIHIMHOCTI MNNacTUH XOPCTKOCTI He
MalTb MnepeBullyaTM 3HadeHb, HaBeAeHUX Y
Tadnuui H1.

Annex H
(normative)

Geometrical tolerances — Functional
tolerances

H.1 General

For commonly used components and structural
details, this Annex gives types of geometrical de-
viations relevant to the execution of aluminium
structures, and gives permitted values for func-
tional tolerances.

Geometrical deviations relevant to the structural
integrity of aluminium structures are given in An-
nex G.

The permitted values are for acceptance testing
of the completed structure.

H.2 Manufacturing tolerances

H.2.1 Box sections

The deviations of manufactured box sections
from the distortion of the plates and the deviations
in the straightness of plate stiffeners shall not ex-
ceed the values given in Table H.1.

Ta6nuusa H.1 — Jonyctumi Bigxmnu gns npodinie kopobyacToro nepepiszy

Table H.1 — Permitted deviations for box sections
Bunagok Twvn Bigxuny PoamipHuin napameTp Honyctnmun Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation

A [MpAMOKYTHICTB

(B micusax giadpparm)
Squareness

(at diaphragm positions)

6‘\/

Pi3HMua Mk HOMiIHanNbLHO
OAHaKOBUMW po3Mipamu
aiaroHanem:
A=(d1-dy)

Difference between nom-
inally similar diagonal
distances:

|A| = GinbLwe 3:
|A| = greater of:
d1 +d2
400
5MM (mm)
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Kineub Tabnuui H.1

Bunagok
Case

Twn Bigxuny
Type of deviation

PoamipHuii napameTp
Dimensional parameter

Honyctumunia Bigxmn
Permitted deviation

B Hedopmauis nnactnHu
Plate distortion

LLlabnoH goBKMHOWO L = BUCOTA CTiHKM b
Gauge length L = web height b

|A| = 6inbLue 3:
|A| = greater of:

Y450 ]

4mm (mm)

Hedopmadis A no
WWPWHI nnacTuHu abo
WwabnoHy AOBXWUHU
Distortion A on plate [
width or gauge length

H.2.2 KomnoHeHmu

Bigxvnu no goBXuHi, NPSAMOMIHIRHOCTI, KPUBU3HI
Ta MNPSIMOKYTHOCTI KOMMOHEHTIB Bif 3adaHuX
pPO3MIpiB He MNOBWHHI MNepeBuLlyBaTU TUX, WO

H.2.2 Components

The deviations of the length, straightness, cam-
ber and squareness of components from the
specified dimensions shall not exceed those

3a3HauveHi B Tabnuui H.2.

shown in Table H.2.

Ta6nuua H.2 — JonyctuMi Bigxmnu gns KOMMOHEHTIB

Table H.2 - Permitted deviations for components
Bunagok Tun sigxuny PoaMipHuin napameTp JlonycTime BiOxXurieHHs
Case Type of deviation Dimensional parameter Permitted deviation
A JoBxuHa HoBxuHa, BiMipsiHa B3O0BX OCi
Length abo kyTa npodinto Npu 3agdaHin

L+A

Temnepartypi:

Length measured along the cen-

tre line or along a corner of the

section at a given temperature:

— BiApi3Ha OOBXWHa;
cut length

— KOMMOHEHTN 3 oboma KiHUSMN,
NigroToBNEHVMY Ans ornopu
MOBHOMO KOHTAKTY, BKINOYaoum
KiHUEBI NNacTMHKW, Oe HanexuTb
component with both ends
finished for full contact bearing
including end plates as applica-
ble
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Kineub Tabnuui H.2

Camber

OOBXVHW, SKUA BUMIPSHO 0
ropM3oHTanbLHOT Nonuui
Camber f at mid-length, mea-
sured with the web horizontal

Bunagok Twn Bigxuny PoamipHui napameTp [lonycTnme BigXureHHs
Case Type of deviation Dimensional parameter Permitted deviation
B ByaisensHun nignom Miginom f B cepenHin Touui |A] = 6BinbLue 3:

|A| = greater of:

Y50 ]

[6MM (mm)

MepneHAVKYNSIPHICTb OKIHLIBOK
Squareness of ends

A
]

1
1
i
i
Q 1
i
1
1
]
1

Lli 3HayeHHs TakoX JifcHI ans
TOpLEBMX MOBEPXOHb 3 HAXUITOM
This values are also valid for
inclined end faces

MepneHAMKyNspHICTb 4o

NO340BXHbOI OCi:

Squareness to longitudinal axis:

— OKiHLiBKM, He 06pobneHi ans
Onopw 3 NOBHUM KOHTaKTOM;
not finished for full contact
bearing

— OKiHLiBKM, 0BpobneHi gns
Onopw 3 NOBHUM KOHTaKTOM
finished for full contact
bearing

D — rnnbuHa/BucoTa npodinto, Mm

D is depth/section height in mm

A =% D/300

A = D/1 000

@ NlosxuHa L mae 6yTn B3ATa B MM.
@ The length L shall be taken in mm.

H.2.3 Pe6pa xxopcmkocmi

Bigxunn B posTallyBaHHi pebep KOpPCTKOCTi He
NMOBWHHI NepeBu1LLYyBaTU 3Ha4YeHb, LLIO HAaBEAEHO B

Tabnuui H.3.

H.2.3 Stiffeners

Tabnuua H.3 — Jonyctumi Bigxnnu ansi pedep KOpCTKOCTi

The deviations in the locations of stiffeners shall
not exceed the values given in Table H.3.

Table H.3  — Permitted deviations for stiffeners
Bunagok Twn Bigxmny Po3mipHui napameTp Honyctmnin Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A PosTtawyBaHHsA peGep XopcTKocTi | Bigxun A Big 3agaHoro A =15 MM (mm)

Location of stiffeners
A
e
A
A
A — 3agaHe posTallyBaHHSA
A = Intended location

pO3TaLLYyBaHHS
Deviation A from the in-
tended location

EkcueHTpucuTeT e y napi
pebep KopCTKOCTI
Eccentricity e between a pair
of stiffeners

e =1t/2,
are He MeHLe HiX 3 MM
but not less than 3 mm
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H.2.4 Omeopu kpinunsHux eupobie, euiMKku

ma o6pi3Hi kpaliku

Bioxunu B posTawyBaHHi OTBOPIB KPIiMWUIbHUX
BUpOBGIB, pO3MipM BUIMOK Ta NPAMOKYTHICTL 0B-
Pi3HUX KpanloK He MalTb MepeBuLLlyBaTU 3Ha-

YeHb, HaBegeHux y Tabnuui H.4.

H.2.4 Fastener holes, notches and edges

ble H.4.

Tabnuusa H.4 — JonycTumi Bigxmnu Ansi 0TBOPIB, BUIMOK Ta Kpamok

The deviations of the locations of fasteners holes,
the dimensions of notches and the squareness of
cut edges shall not exceed the values given in Ta-

Table H4 - Permitted deviations for holes, notches and edges
Bunapox Twun Bigxuny PoamMmipHuin napametp HonyctMunn Bigxun
Case Type of deviation Dimensional parameter Permitted deviation
A PosTalwysaHHA rpyn oTBOpIiB AN Biaxun A rpynu oTBopis Big it

KpinunsHUX BUPOBIB:
Position of groups of fasteners
holes:

3aaHOro po3aTallyBaHHS:
Deviation A of a group of holes
from their intended position:

— po3amip (Dimension) a

A=+5mMM (mm)/

Free edges

I
| -
|

r-_l ! — 0 MM (mm)
& | — po3amip (Dimension) b A =12 MM (mm)
+ i — poamip (Dimension) ¢ A=%5MM (mm)
| — poamip (Dimension) d,
\ I‘Q'I‘Q'I | akwo (if) h <1 000 Mmm (mm) [A =2 MM (mm)
\ + + | akwo (if) A > 1 000 mm (mm) [A =4 MM (mm)
\ & & |
\ + 4 |
| |
| i ¢ | |
B o ¢
I+ % L
|+ % < |
| |
L —re |
s !
\ N | =
o +* i
| |
B BuiMku Bioxun A oCHOBHUX pO3MipiB
Notches BUIMKW:
i Deviation A of the main notch
i | |dimensions:
T—I | |- poamip (Dimension) d A=+2MM (mm)/
© \ — 0 MM (mm)
- poamip (Dimension) ! A=+2MM (mm)/
| — 0 MM (mm)
C BinbHi kparku Bioxun A BigpisHoi kpanku Big |A =+ 0,1 ¢

kyTa 90°:

Deviation A of a cut edge
from 90°:

t — TOBLLWHA, MM

t thickness in mm

MaKCcUMaribHO 3 MM
maximum 3 mm
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H.2.5 I'pamyacmi KoMnoHeHmu

Biaxvnu BUroToBNEHUX rpatyacTnx KOMMOHEHTIB
He MOBWHHI NepeBULLYyBaTU 3HAYEHb, HaBeaeHUX

y Tabnuui

H.5.

H.2.5 Lattice components

H.5.

Taébnuua H.5 — [JonycTnmi Bigxmnm Ans BUroTOBMAEHUX I'paT4acTUX KOMMOHEHTIB

The deviations of manufactured lattice compo-
nents shall not exceed the values given in Table

Table H.5 - Permitted deviations for manufactured lattice components
Bunapok Tun Bigxuny Po3amipHuiA napameTp Honyctumui Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A FrabapuUTHUI NonepeYHunin Bioxun poawmipie d, w Ta X, AKLLO:

nepepia peLuiTkm

Overall lattice cross-sections

Deviation of distances d, w and x if:
§ <300 MM (mm)

300 MM (mm) < s <1000 MM (mm)
s>1000 mm (mm),

ne s =d, wun X, ik HanexHo

d o3Havae "rnmbnHa"

W 03Ha4vae "lumpuHa"

X O3Ha4ae "giaroHans"

where s = d, w or x as appropriate
d means depth

w means width

X means diagonal

H.3 MoHTaxHi ponycku

H.3.1 KosoHu

Bioxvnu KkonoH/BepTUKanNbHUX €neMeHTiB He
NOBUHHI NepeBULLYBaTU 3HAYEHb, HAaBEAEHUX Y
Tabnuui H.6.

H.3 Erection tolerances

H.3.1 Columns

The deviations of columns/vertical members shall
not exceed the values in Table H.6.
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Tabnuua H.6 — JonycTumi Bigxvnu Anst KONoH

Table H.6

— Permitted deviations for columns

Buna-
[OK
Case

Tun Bigxuny

Type of deviation

PoamipHui napameTp
Dimensional parameter

Jonyctumun Bigxun
Permitted deviation

A

|-—

I <
4

M2

PoaTtallyBaHHA B nnaHi
LleHTpa antoMiHIEBOI KOMOHN
Ha piBHi il 6a3un BiAHOCHO
Touku npue’askn (PP)
Position in plan of the cen-
tre of an aluminium column
at its base relative to its po-
sition point (PP)

A =45 MM (mm)

h+A

3aranbHa BUCOTa KOMOH,
BUMIpSIHA BIHOCHO PiBHSA
6a3n

Overall height of columns
measured relative to base
level:

h<20m (m)

20Mm (M)<h <100 ™ (m)
h>100m (m)

A =110 Mmm (mm)

A =+ 0,25(h + 20) mm (mm)
A =+0,1(h + 200) MM (mm)
h B meTpax (in meter)

-
.

o

BiactaHb MiX KiHLEBMMUK
KOMOHaMM B KOXXHOMY psfi
Ha piBHi 6a3n

Distance between end col-
umns in each line at base
level:

L <30m(m)

30mM (m)<L<250m(m)
L>250m(m)

A =% 20 mm (mm)
A=+
A=1%
L

0,25(L+ 50) mm (mm)
0,1(L+ 500) mm (mm)
B MeTpax (in meter)

BigctaHb Mix cycigHimm
KONOHaMM

Distance between adjacent
columns

A =%10 mm (mm)

Po3mileHHsA KornoHn Ha
piBHI 6a3n Ta no3Ha4ka
NoBepXy WoAo MiHil, Aka
3’eqHye CYCiaHi KONOHN
Location of a column at
base and storey level com-
pared to a line joining adja-
cent columns:

e =110 mm (mm)
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H.3.2 Banku, kpoksu, chepmu

PiBHi 6anok BMMIipOOTb BIAHOCHO piBHIB NOOY-
A0BaHNX NOBEPXIB, AKi HalKpalle niaxoasaTb Ans
HeobXigHUX NO3HaYOoK, BIAKOPUroBaHUX 3 ypaxy-
BaHHAM JOMYCKIB Y JOBXWHI KOMOH.

HonycTumMme BigxuneHHs B cepeivHi NporoHy Ans
OypisenbHOro NignoMy 3MoHToBaHOl 6ankum cra-
HOBWTbL NporiH/500, Wo BUMIpOeTbCS BIQHOCHO it
OMOPHUX TOYOK.

Honyctumun Bigxmn ansa éyaisensHoro nignomy
3MOHTOBaHOT hepMmn 3 NPOroHoMm, Binbwnm 20 M,
i IKy CKNageHo Ha MangaH4YuKy, CTaHOBUTb NPo-
rin/300, Wo BUMIpOETBCA BIQHOCHO Ti OMOPHMX
TOUOK.

Honyctmni Bigxmn Big 3agaHoro HanawTyBaHHS
Kpato KOHCOrnbHOI 6ankn cTaHoBUTL AoBXMHa/300,
O BUMIPHETBLCA BIAHOCHO i OMOPHOT TOUKN.

Tabnuua H.7 — Jonyctumi Bigxunu ansa 6anok

H.3.2 Beams, rafters and trusses

The levels of beams are measured relative to the
as-built storey levels, which are best fits to the re-
quired level adjusted for tolerances in the column
lengths.

The permitted deviation at mid span for the cam-
ber of an erected beam is span/500 measured rel-
ative to its support points.

The permitted deviation for the camber of an
erected truss spanning over 20 m and assembled
on site is span/300 measured relative to its sup-
port points.

The permitted deviation for the pre-set of the end
of a cantilever beam is length/300 measured rela-

tive to its support point.

Table H.7 - Permitted deviations for beams
Bunagok Twn Bigxuny PoamipHuii napameTp HonycTtumuia Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation
A | ﬂ PiseHb 6anku B 3'egHaHHi A =%10 MM (mm)
A "Ganka-konoHa", BUMipsiHWUIA

— 1

A = PiBeHb "sk nobygosaHo"

BiIHOCHO piBHS1 MOBEpPXY

"ak nobygosaHo"

Level of a beam at a
beam-to-column connection,
measured relative to the
as-built storey level

A = As built level
B PiBeHb Ha NpoTUNeXHoOMy  |A = MeHLLe 3:
{ KiHLi 6ankm A = smaller of:
Level at opposite end of L
beam AOO
< 10MM (mm)

PiseHb B cycigHix bankax,
BUMIpPSIHWIA Ha BiANOBIAHMX
KiHLSAX

Level at adjacent beams,
measured at corresponding
ends

A =+10 Mm (mm)
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Kineub Tabnuui H.7

Bunagok Twn Bigxuny PoamipHuin napametp Oonyctmun Bigxvn
Case Type of deviation Dimensional parameter Permitted deviation
D i | | l BiactaHb Mix cycigHimm A =+ 10 MM (mm)
R S B B . Sankamu, BUMipsHa Ha
i S+A i BiAMOBIAHMX KiHLIAX
! ! ; ! Distance between adjacent
i i i i beams, measured at corre-
! ! ! ! sponding ends
F 1 4 F
I 1 l 1
E PiBHi Ha cyciaHix noBepxax |A =+ 10 MM (mm)
Levels at adjacent floors
<
+
<
H.4 MocTtu H.4 Bridges

HactynHi BMMOrn oo BigxuniB MOCTIB 3acCTOCO-
BYHOTb Ha AoAayy A0 iHWMX AONYCKiB, siKi HaAaHo

B Aoaatky G T1a gogatky H.

The following requirements to deviations for
bridges apply in addition to the other tolerances

given in Annex G and Annex H.

Ta6nuua H.8 — JJonyctumi Bigxmnu, cneundivHi 4nst MocTis

Table H.8 - Permitted deviations specific for bridges
Buna- . L T

oK Twn Bigxuny PoamipHuii napametp Honyctumuin Bigxmn
Case Type of deviation Dimensional parameter Permitted deviation

Span length

A | OoBxuHa NporoHy

Bigxun A Bigctani L mixk gBoma
cycigHiMun onopammn, BUMipsIHOT
Mo BepXy BepXHbOI NoNuLi
Deviation, A, of distance, L, be-
tween two consecutive sup-
ports measured on top of upper
flange

Mpumitka. EdekTuBHE 3HaYeHHS
BiACTaHi MK onopamu Moxe OyTu
TakoX BUMipsaHe GesnocepeaHbo,
AKLLO e Jae nepeBaru.

NOTE The effective value for the
distance between supports may
also be directly measured if this is of
advantage.

A=+%3-1/1000
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KiHeub Tadbnuui H.8

Buna-

Orthotropic deck welding

Z

OTOYYIOHO MOBEPXHELD
Protrusion, h, of weld above
surrounding surface

Twn Bigxuny PoamipHui napametp Honyctimui Bigxun
A0K . . . . .
Case Type of deviation Dimensional parameter Permitted deviation
B |lMpodinb mocTy, 6okoBMiA abo B Biaxun A Big HOMiHaNbHOrO
nnaHi: npocinto 3 ypaxyBaHHsIM
Bridge elevation or plan profile haKkTMYHKX piBHIB onop:
Deviation, A, from nominal pro-
file adjusted for as-built levels
of supports:
L <20 m(m): A=1L/1000
L>20m(m): A =+ [/2 000+10 mm (mm),
arne He MeHLLe Hix abo
nopiBHIOE £ 35 MM
but less than or equal
+35mm
C |MNigroxka opTtoTponHux HacTuniB 3 | MNNOWMHHICTb B yCiX
TOBLLWHOW nnacTuHu/npodinio T HanpsMKax:
nicrns MOHTaxy Flatness in all directions:
Fit-up of orthotropic decks of T <10 Mm (mm): P,=3MmHa 1M
plate/profile thickness, T, after erec- P,=3 mmover1m
tion P,=4 MM Ha 3 ™
OoxuHa wabnoHa: L P” =4 mmover3m
L Gauge lenght: L . Pr =5MMHA5 M
] ]I P,=5mmover5m
, I_ T>70 mm (mm):
Bigxun: P, .
Deviation: P, — 3aranbHWi BUNagokK: P,=5MMHa 3 M
— General case: P,=5 mmover 3 m
— NO3A0BXHbLO: P,=18 MmHa 3 M
— Longitudinal P,=18 mm over 3 m
Mpumitka. 3HayeHHsA P, Moxe OyTK
iHTepI‘IOJ'IbOBaHO ana
10 MM < T<70 Mm
NOTE Values for P, may be interpo-
lated for 10 mm < T <70 mm
PisHunus piBHiB (ycTyn) B
Yetyn: Ve ggﬂ;éi%r 3’?ﬂHaHH|: .
Step: V, Difference in level (step) at
junction:
T <10 mm (mm): Ve =2 mMm (mm)
10 MM (Mm) < T < 70 mm (mm): |V, =5 MM (mm)
T>70 MM (mm): Ve =8 MM (mm)
Yxun B 3’eQHaHHI:
Slope at junction:
T <10 Mm (mm); D,=8%
10 MM (Mm) < T< 70 mm (mm): | D, =9 %
T>70 mm (mm): D,=10%
D |3BaptoBaHHs OPTOTPONHOrO HacTuny |BucTyn h 3BapHOro wea Hag h=+1/-0mMm (mm)
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OOJATOK |
(oBoB’a3koBUN)

FEOMETPU4HI JOMYCKU — OBONOHKOBI
KOHCTPYKL]JI

.1 3aranbHi noNnoXxeHHA

OuiHIoBaHHS reoMeTpudHMX Hedonikis Mae€
NPoBOOUTUCA MepeBipKaMu penpeseHTaTUBHOIo
3paska Ha HeHaBaHTaXeHiN KOHCTPYKLUIi (3a Bu-
HATKOM BNACHOI Barn) i, sSIKLWO MOXIMBO, Y rpa-
HUYHMX YMOBaX eKcrnyaTtauii.

AKwo BUMIpY reoMeTpuUYHNX HeAOoNIKiB He 3a40-
BOJILHAKTL FeOMEeTPUYHI JOMNYyCKWN, 3a3HaJveHi B
LbOMY Oo04aTKy, KOXeH eTan KopekLuii, Hanpuk-
nag, pyuxTyBaHHs, Crig aHanisyesatn n npumuMmaTtu
iHOMBIAyarbHe pilUeHHS.

1.2 Jonycku Ha BiaXvunu Big KPyrnocTi

Y BUNAAKY KPYrIIMX 3aMKHYTUX 0O0NOHOK BIAXmnm
BiZl KPYrnocTi MaloTb OLHIOBATUCA B NOKa3HUKaX
napametpa U, (ams. pucyHok |.1), wo Bu3Hava-
€TbCHA Tak:

Ur _ dmax _dmin

ne:

dpax — MakcuManbHWA BUMIPAHWA BHYTPILLIHIA
diameTp;

din — MIHIManNbHUIA BUMIPAHWIA BHYTPILLHIN Aia-
MeTp;

dom — HOMIHaNbHWA BHYTPILLHIA AiaMeTp.

a) CrnLLyBaHHSA
flattening

Annex |
(normative)

Geometrical tolerances — Shell structures

.1 General

The assessment of geometrical imperfections
shall be done by representative sample checks
undertaken on the unloaded structure (except for
self-weight) and, if possible, with the operational
boundary conditions.

If the measurements of geometrical imperfections
do not satisfy the geometrical tolerances stated in
this Annex any correction steps, such as by
straightening, shall be investigated and decided
individually.

1.2 Out-of roundness tolerances

In case of circular closed shells, the out-of-round-
ness shall be assessed in terms of the parameter
U, (see Figure I.1) given by:

d nom

where:

dhax 18 the maximum measured internal diame-
ter;

dinin is the minimum measured internal diameter;

d,om is the nominal internal diameter.

b) HeCMMETPUYHICTL
unsymmetrical shape

PucyHok .1 — BumiptoBaHHA fiaMeTpiB NS OUiHIOBAHHSA BiAXUNIB Big KpYrnocTi

Figure 1.1 — Measurement of diameters for assessment of out-of-roundness

BumipaHuin BHYTpiWHIA OiameTp Big 3agaHoi
TOYKM CNig po3rnagaTv gk Hambinblly BigcTaHb
Kpi3b 0BONIOHKY Bid TOYkM A0 ByAb-sIKOT iHLWOT
BHYTPILLHBOT TOYKM Ha Til 3Ke oci KoopaWHaT.
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HeobxigHo BUMIpSTM OOCTaTHIO KiNbKIiCTb AiameT-
piB, abu igeHTUdpikyBaT MakcumansHe W MiHi-
MallbHe 3HaJYeHHs.

Mapamatp Biaxuny Biag kpyrnocti U, NoBuHeH
3a0BOJIbHATU YMOBI:

number of diameters shall be measured to identify

the maximum and minimum values.

The out-of-roundness parameter U, shall satisfy

the condition:

U, < Ur,max J

ne:
Uy max — NapameTp Aonycky Biaxuy BiA KpyrnocTi
A9 HANEXHOTro Knacy OOMycKiB Ha BUKOHAHHS.

3HayeHHs napameTpa [onycky Biaxwny Bifg

KpyrnocTi U, .., HaBoaATbCA B Tabnuui 1.1.

where:

Ur max is the out-of-roundness tolerance parame-

ter for the relevant execution tolerance class.

Values for the out-of-roundness tolerance param-
are given in Table I.1.

eter U, yax

Tabnuusa 1.1 — 3HaveHHs napameTpa AONYcKy Biaxuny Bif KpyrnocTi Ur max

Table 1.1 — Values for out-of-roundness tolerance parameter Uy max
_ HianasoH piameTpis
Knac gonyckis Diameter range
Tolerance class
d<0,5m(m) 05M(m)<d<125m(m) d>1,25m (m)
1 0,030 0,015 + 0,0200 (1,25 —d) 0,015
2 0,020 0,010 + 0,0133 (1,25 —d) 0,010
3 0,014 0,007 + 0,0090 (1,25 —d) 0,007
4 0,010 0,005 + 0,0067 (1,25 —d) 0,005

1.3 HezapaHui eKCLEHTPUCUTET B pe3ynbTaTi
BUKOHaHHS

Y 3'egHaHHAX B CTiHKax OOOSIOHKW, NeprneHau-
KYNSIPHUX A0 CTUCKanbHMX 3ycunb MeMOpaHu,
He3alaHWN eKCUEeHTpUCUTET CIig OuiHIBaTU Ha
OCHOBI BMMIpIOBaHOIoO 3aranbHOro ekcueHTpUcK-
TETY &y, | 38aHOTO 3MilLleHHSA e, 3a:

1.3 Non-intended eccentricity due to
execution

At joints in shell walls perpendicular to membrane
compressive forces, the non-intended eccentric-
ity shall be evaluated from the measurable total
eccentricity e;; and the intended offset e;,; from:

€3 = €t — Cint »

ne:

€, — HesaJaHuh eKCLeHTpUcCUTeT YyHacnigok
HeCyMICHOCTI UEHTpIB MOBEPXOHb 3’€HYBaHUX
NaacTuH, AMB. PUCYHOK |.2 a);

8ot — EKCLIEHTPUCUTET MiXK LleHTpamMmn NoBepXoHb
3'eQHyBaHMX NMacTuH, ANB. PUCYHOK |.2 C);

€t — 3aflaHe 3MilleHHA MK LeHTpamu noeep-
XOHb 3'€HYBaHUX NNAcTWH, AUB. pUCYHOK |.2 b)

HesanaHui ekcLueHTpUCUTET e, B pesynbTarTi Bu-
KOHaHHSA NOBWHEH 3a[OBOSMBLHATU MaKCUMalibHO
OONyCTUMWA He3adaHWn eKCUeHTpUcuUTeT AN
HamneXHoro Kracy AonycKiB Ha BUKOHAHHS.

3HaueHHA Ans MakCUMarnbHOMO eKCLeHTpUCHUTeTY
B pes3ynbTaTi BUKOHAHHA HaBoaATbcs B Tabnu-
uo 1.2,

where:

e, is the non-intended eccentricity due to mis-
alignment between the middle surfaces of the
joined plates, see Figure 1.2 a);

eyt IS the eccentricity between the middle sur-
faces of the joined plates, see Figure 1.2 c¢);

e, is the intended offset between the middle sur-
faces of the jointed plates, see Figure 1.2 b).

The non-intended eccentricity e, due to execution
shall satisfy the maximum permitted non-intended
eccentricity for the relevant execution tolerance
class.

Values for the maximum eccentricity due to exe-
cution are given in Table |.2.
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a) He3aJaHun ekcueHTpucuTeT  b) 3agaHe 3MilLeHHS NPK 3MiHi C) 3aranbHUN eKcLeHTpucuTeT

(aonyck Ha BMKOHaHHSA) 6e3 TOBLUWHW NNAacTUHU 6e3 He3a- (He3agaHuM NoC 3agaHnn)
3MiHU TOBLUMHUW MIIAaCTUHN [aHOro eKcueHTpucuTeTy npw 3MiHi TOBLLUWHN
non-intended eccentricity (exe-  intended offset at a change of total eccentricity (non-intended
cution tolerance) when there is  thickness without non-in- plus intended) at change of
no change of plate thickness tended eccentricity thickness

MosHaku: Key:

p — ideansHa reoMeTpia 3'edHaHHA p perfect joint geometry

PucyHok 1.2 — HezagaHun ekcLeHTpUCUTET Ta 3alaHe 3MiLLeHHs 3'€AHaHHSA
Figure 1.2 — Non-intended eccentricity and intended offset at a joint

He3agaHuin ekcLEHTpUCUTET e, Mae TakoX oLli- The non-intended eccentricity e, shall also be as-
HIOBaTUCH B NOKa3HUKaxX NapamMeTpa HesansiaHo- sessed in terms of the non-intended eccentricity
BaHOro ekcueHTpucuteTy U, oiepxaHoro Tak: parameter U, given by:

e

Ug =2,

tave
ne: where:
tave — CEPEMHSA TOBLUMHA NNACTVH B 3’€HAHHI. tave IS the mean thickness of the plates at the joint.
[MapameTp HesaaaHoro ekcueHTpucutety U, no- The non-intended eccentricity parameter U, shall
BWHEH 3a40BONbHATN YMOBY: satisfy the condition:

Ue < Ue, max

ne: where:

Ug max — NapaMeTp HesaaaHOro ekcueHTpucu- Ue max is the non-intended eccentricity parameter
TeTy ANA HANeXxHoro Knacy Aonyckis. for the relevant tolerance class.

3HaveHHa Ana napaMeTpa MakcuMmansHo Jonyc- Values for the maximum permitted non-intended
TUMOTO He3afaHoro ekcLeHTpucuTeTy Ug nax eccentricity parameter U, . are given in Ta-
HaBoaATbLCA B Tabnvui 1.2. ble 1.2.

Tabnuus 1.2 — 3HayeHHs MakcUMarbHO JO3BOSIEHOIO HE3aAAaHOIO EKCLEHTPUCUTETY

Table 1.2 — Values for maximum permitted non-intended eccentricities
Knac gonyckis U ]
Tolerance class &,max a
1 0,30 €,< 4 MM (mm)
2 0,20 e, < 3 MM (mm)
3 0,14 €, < 2 MM (mm)
4 0,10 €,< 1 MM (mm)
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MpumiTka. 3agaHi 3milleHHa B 0BONOHKAX 3i CTyMiH-
YaCTOK TOBLUMHOK CTIHOK | 3’€QHaHHAX YHanycToK
posrnsgatoTbes B EN 1999-1-5. BoHW He BigHOCATLCA
00 reOMeTPUYHNX HEAOMIKIB.

1.4 Jonycku no BM’ATUHaX

LWabnoH Anst BUMIpHOBaHHA BM'ATUH Chifl BUKO-
pucToBYBaTU B KOXHIW NO3ULi (OUB. pUCYHOK 1.3)
i B MepudiaHHOMYy, i B KiNbLEeBOMY HanpsMKax.
MepwuaiaHHWi WwabnoH NoBUHEH BYTU NpsiMUM, ane
KinbLeBUI NOBUHEH MaTW KPUBU3HY, LLIO BiAMoBiJae
HOMiHanNLHOMY pafiycy r cepefUHHOI MOBEPXHI
06onoHkuK. [ina cchep cnig BUKOPUCTOBYBaTH LLAG-
NOH ANSA BUMIPIOBaHb Y KinbLEeBOMY HanpsiMKy.

lg =lgx Ta(ahd) Awp = Awg
Yy BUNaAKy OCbOBOIO CTUCKY
in case of axial compression
a) BUMIpIOBaHHSA B MepiaMaHHOMY HarnpsiMKy
Measurement on a meridian
5

Aw,

(b)
(@)

A
~2
A

lg = 1lgx a6o (or) Iy

Awy = Aw  abo (or) Aw

C) BUMIipIOBaHHS1 BNonepek 3BapHOro LWBea
cneuianbHUM WabnoHoM
Measurement across a weld with special gauge

Mo3Haku:
a) 3BapHWA LWoB (W)
b) BM’siTuHa BCepegunHy (x)

NOTE Intended offsets in shells with stepwise wall
thickness and lapped joints are treated within
EN 1999-1-5. They are not treated as geometrical
imperfections.

.4 Dent tolerances

A dent measurement gauge shall be used in ev-
ery position (see Figure 1.3) in both the meridional
and circumferential directions. The meridional
gauge shall be straight, but the gauge for mea-
surements in the circumferential direction shall
have a curvature equal to the nominal radius r of
the middle surface of the shell. For spheres, the
gauge for circumferential direction shall be used.

ly =140 Ta (ahd) Awp = Awg g

y BUNaAKy KinbLEBOro cTUCKY abo 3cyBy

in case of circumferential compression or shear

b) BUMiptoBaHHS B KiNbLEBOMY HanpsamMky
Measurement on a circumferential circle

Aw,

\\\\\\ »I‘\\I\\

RIS, SSssS

Iy

lq = 1qx @60 (or) Iy = I, o (abo) or Iy \,

Awy = Aw , abo (or) Awg g abo (or) Awg ,,

d) BUMipIOBaHHS B KinbLEBOMY HanpsiMKy Briorepek
3BapHOro LWBa
Measurement on a circumferential circle across
aweld

Key:

a) weld (w)

b) inward dent (x)

PucyHok 1.3 — BuMiptoBaHHS rMnbuHN Aw, NoYaTKoBUX BM ATUH
Figure 1.3 — Measurement of depths Aw, of initial dents
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MnbrnHa Aw, NovaTKoBMX BM'SITUH HAa CTiHKax
obornoHok Mae 6yTn BuMipaHa LwabnoHamu

The depth Aw, of initial dents in the shell wall shall
be measured using gauges of length l4 according

JOBXWUHOK lg arigHo 3 Tabnuueto 1.3. to Table 1.3.
Tabnuua 1.3 — JoexuHa wabnony
Table 1.3 — Gauge length
HaBaHTaxeHHs Hanpsamok JoBxuHa LWwabnoHy
Loading Direction Gauge length
OCbOBUI CTUCK MepuaiaHHUi i KinbLeBuin, Ig.x = a-Jrt

Axial compression BKITIOMaOYM HanpsMOoK Bnonepek
3BapHUX LUBIB
Meridional and circumferential,

including across welds

CTuck y Kinbuesomy
Hanpsmky abo acys
Circumferential compres-
sion or shear

Kinbuesun

lg.o =2,3(%rt) % ane (but)ly g <,
Circumferential

e | — ocboBa JOBXWHA cerMeHTa
0B0NOHKK

where [ is the axial length of the shell
segment

lgw =25tabo (or)lg y =25t ,

Byab-siki HanpyXeHHsA Bnonepek 3BapHuX WBIB, AK

CTUCKY
Any compression stresses

MepuaiaHHWIA, TakK i KinbLeBuin
Across welds, both meridional

ane 3 (but with) [ , < 500 Mmm (mm),
ne i, TOBLIMHA HANTOHLLOI

and circumferential

MNacTMHU Npyu 3BapHOMY LLBI
where .., is the thickness of the
thinnest plate at the weld

MnbrHa novaTKoBUX BM'ATUH Ma€ OLiHIOBaTUCA
B MOKa3HMKax napametpis BM'ATUH Ug,, Ugg Ta
Ug,w » LU0 BU3HAYAIOTD Tak:

UO,X = AWO,X/Z

The depth of initial dents shall be assessed in
terms of the dent parameters Uy ,, Ug ¢ and Uy
given by:

gx>

Uge = Awgg /lgo

UO,W = AWO,W/lg,W -

3HaueHHsa napameTpis BM'SATUH Ug ., Ug g Ta
Up w MaloTb 3a40BOJTbHATN YMOBU:

ae:
Ug,max — NapameTp Jonycky BM'ATUHW Anst obpa-
HOro Knacy AOMycCKiB.

3HaJyeHHA MakcumanbHO JoMycTUMOro napa-
MeTpa HesaaaHoro ekcueHTpucuteTy Ug may 3a-
3HaveHo B Tabnuui 1.4.
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The value of the dent parameters Ug , Ug g and
Ugw shall satisfy the conditions:

where:
Ugmax Is the dent tolerance parameter for the
chosen tolerance class.

Values for the maximum permitted unintended
eccentricity parameter Uy o« are given in Table
1.4.
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Tabnuus 1.4 — 3HaueHHs NapameTpa Aonycky WoA0 BMATUH Ug ax

Table 1.4

— Values for dent tolerance parameter Ug max

Knac gonyckis

3HaueHHsA Ug max AN rpaHnyHmnx ymos (BC)
Value of Ug max for boundary conditions (BC)

Tolerance class

BC1r, BC2r

BC1f, BC2f

0,016

0,010

0,006

R

(f,B H/Mm?2)

e,

(f,in N/mm?)

1.5 AlonycKn Ha NNOWMWHHICTL CTUKOBUX
NoBepPXOHb

AKLLo iHWa KOHCTPYKLUiA Be3nepepBHO NIATPUMYE
0bonoHKy (Hanpuknag, dyHaameHT), Ti Bigxunu
BiZl MITOLLMHHOCTI HAa CTUKOBUX MOBEPXHSX HE Mo-
BWHHI BKNIOYATU NOKaNbHUMA yXun B KifbLesBomy
HanpAMKY BinbLue HiX Bg.

3HaueHHa By cTaHoBUTL: By = 0,1 % = 0,001
pagiaH.

1.5 Interface flatness tolerances

If another structure continuously supports a shell
(such as a foundation), its deviation from flatness
at the interface shall not include a local slope in
the circumferential direction greater than .

The value of By is Bg = 0,1 % = 0,001 radians.
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OJOOATOK J
(OooBigkoBui)

NO3HAYEHHA BUMOI' O 3BAPHUX LLUBIB
HA KPECNEHHSAX

J.1 3aranbHi NnonoXxeHHA

Llen nogatok MIiCTUTL HACTaHOBWM LIOOO 3a3Ha-
YeHHS1 BUMOT 0 3BapHMX LLUBIB Ta X BUNpobyBaHb
arigHo 3 12.4.3, 12.4.4.1 1 12.4.4 2. lHdhopmauid,
SIK NPaBWmo, Ha4aeTbCA Ha KPECNeHHsIX.

e ue OopeyHo, Ha KpecneHHi (KpecneHHsx) no-

BMHHa ByTW 3a3HavyeHa HacTyrnHa iHpopmauis:

— KNlacu BMKOHAaHHA MatoTb OYyTW Mo3HadeHi siK
EXC1, EXC2, EXC3 abo EXC4;

— KaTeropis BUKOpUCTaHHA Mae ByTU No3Ha4YeHa
sk SC1 (ctatnyHe) abo SC2 (BTOMa);

— 06csar BunpobyBaHb Cig 3a3HavnTyh y BiAcoT-
Kax Ta MOXKHa 3a4aTu Y HACTYNMHUX 3HAYEHHSIX:
5, 10, 20, 50 4n 100;

— piBHI sIKOCTi MalTb BYTU 3a3HadeHi 3rigHoO 3
popaTtkom L sk D, C abo B;

— Y BuUMNagkax, konv JoOaTkoBi BUMOMM 0 PIBHIB
skocTi D, C 1a B € HeobxigHi 3rigHO 3 Ao-
AaTkoMm L Ta Bu3HadeHi y Tabnumuax 11, 12, 13,
ix cnig 3asHaunTtn 9k D+, C+ abo B+;

— Ang BUNagkKie, Konu AOMOMIXKHI BUMOTM Haaa-
Ho y EN 1999-1-3 (amB. Takox Tabnuuto L.4),
X cnifg viTko 3a3HaYNTM.

Ornag BU3HaYeHHs1 BUMOT NS KOHCTPyKUji y SC2
MiCTUTbCA B gogatky M.

J.2 €auHa cneuundpikauis

AKWo BUMOTK 3 SAIKOCTI MOXKHA 3a3HAYUTU YHidDi-
KOBaHO, Ha KpecrneHHAX MOXHa HaZaTu HacTynHy
dopMy NpeacTaBneHHs1 BUMOT 3 SIKOCTI:

Ta6bnuua J.1 —MNpuknag 1
Table J.1 — Example 1

Annex J
(informative)

Designhation of requirements to welds on
drawings

J.1 General

This Annex gives guidelines on how to specify the
requirements to welds and their testing in accor-
dance with 12.4.3, 12.4.4.1 and 12.4.4.2. The in-
formation is normally given on drawings.

The following information should be given on the

drawing(s), as relevant:

— The execution class should be designated as
EXC1, EXC2, EXC3 or EXC4;

— The service category should be designated as
SC1 (static) or SC2 (fatigue);

— The extent of testing should be given in per
cent and may be given in the following values:
5,10, 20, 50 or 100;

— The quality levels should be given according to
AnnexL as D, C or B;

— For cases where additional quality require-
ments to the quality levels D, C and B are
required in Annex L and defined in Tables 11,
12 and 13, these should be given as D+, C+ or
B+;

— For cases where supplementary requirements
are given in EN 1999-1-3 (see also Table L.4),
they should be specified explicitly.

An overview for specifying the requirement for
structures in SC2 is provided in Annex M.

J.2 Global specification

When the quality requirement can be specified glo-
bally, the following form of presentation of the qual-
ity requirements may be given on the drawings:

Bumorn go sikocti Ta BUNpobyBaHb:
Quality and testing requirements:

Knac BnkoHaHHSA
Execution class

EXC2

KaTeropisi BUKOpUCTaHHSA
Service category

SC1

PiBeHb akocTi srigHo 3 EN 1SO 10042:2005
Quality level acc. to EN ISO 10042:2005

Ob6car NDT
Extent of NDT

10 %
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MpumiTtka. Lle Mmoxe 4acTo cTocyBaTtnCs KOHCTPYKLUIN 3 NOTE This may often be the case for predominately

NepeBakHO CTAaTUYHUM HaBaAHTaXKEHHAM. static loaded structures.
J.3 Ocobnuei No3Hakn gnsa 3BapHUX WBIB, J.3 Specific designations for welds, part of
YacTWH WBIB, geTaneun welds, details
Mo3Hakn BMMOr A0 SIKOCTi Ta KOHTPOR/BUNPO- The designation of the quality and inspection/test-
OyBaHb Cnig 3aHOTOBYBATM ANA KOXHOrO 3Bap- ing requirements should be noted for each weld or
Horo wBa abo getani a3rigHo 3 EN 22553, po- detail according to EN 22553 by adding a refer-
pawodun cumson nocunaHHa QTR n (Bumora go ence sign, QTR n (quality and testing require-
sikocTi Ta BunpobysaHb Ne n), wo mictuTs iHdop- ments no. n) that contains information given in
mMadito, HaBeaeHy B J.1. J.1.

QTR 1

‘Q} QTR 3

QTR 2

[8,](3;]

/—¥—<QTR 4

)

PucyHok J.1 — [Mprknag no3Hak Ha KPECNEHHsIX
Figure J.1 — Example of designation on drawings

Tabnuus J.2 — lNprknag ymoBHOT no3Hakn sumory QTR

Table J.2 — Example for a QTR-requirement key
PiBeHb sikocTi ans . . LonomixkHi
L .| PiBeHb akocTi ans )
Bumora KaTeropis BHYTPILLHIX AedeKTiB reOMETPIYHIX BMMOTM 3rigHO
QTR Knac B UKODIC- arigHo 3 echeKTiB 3riaHo 2 3 EN 1090-3, | Ob6csar
BVIKOHAHHS P EN ISO 10042:2005 A 'D'_ nopatok M | NDT, %
QTR . TaHHS . EN ISO 10042:2005
. Execution . i (and) EN 1090-3 . Supplemen- |Extent of
require- Service . Quality level for geo- .
Class Quality level for S tary require- |NDT [%]
ment Category |, . . metrical imperfec-
internal imperfections| . ) ment accor-
. tions according to .
according to ding to
QTR 1 3 sc1 C C Hewae 20
None
QTR 2 3 SC2 C D 5.5 10
QTR 3 3 SC2 B C 11.3 50
QTR 4 3 SC2 C D 5.5 20
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OJOOATOK K
(OooBigkoBui)

PEKOMEHOALII O OMNUCY YMOB
HA BYAIBENIbHOMY MANOAHYUKY
TA MOHTAXY B TEXHIMNHUX YMOBAX
HA BUKOHAHHA

K.1 YMoBu GyaiBensHOro MangaH4uka

MoHTaX He NOBWHEH NOMMHATUCA LOTU, MOKU
MangaHumk anga oyaisenbHUX cnopyad He Oyae
BignNoBiaaT BUMoram woao 6eanekn pobit. Ons
NiAroTOBKA TEXHIMHMX YMOB Ha BUKOHaHHA cnig
3BaXKMTU HA HACTYIHI MYHKTW:

a) 3abesneyeHHsl Ta TexHidHe oBCNyroByBaHHS
MangaH4uKiB 3 TBEPAUM MOKPUTTAM OS151 KpaHiB
Ta NighnoMHoro obnagHaHHs;

b) wnsxu goctyny oo 6yaisensHOro MavaaH4mka
Ta B NOro Mexax;

C) 'PYHTOBI YMOBM, LU0 BNNUBalOTL Ha Be3neyHy
eKkcnsyartadito obnagHaHHs;

d) MoxnuBe ocigaHHA onop KOHCTPYKLUIi nia vac
MOHTaxYy;

e) JoknagHa iHpopmaLia Wwoao HasBHOCTI nig-
3eMHMX KOMYHiKaLin, nosiTpsiHMX kabenis abo
nepeLuKos Ha MardaHuunky;

f) obmexeHHs Woao poamipis abo Baru KoOMmMo-
HEeHTIB, sIkKi MOXyTb OyTW goctaeneHi Ha ©Oyai-
BENbHUIA ManJaHyuK;

g) cneuianbHi YMOBWM 30BHILLUHLOIO cepeaoBuLla
Ta KniMaTU4Hi yMOBM Ha OyaMangaHuuky Ta
HaBKpYI HbOTO;

h) ocobnuBOCTI CYMiDKHUX KOHCTpPYKUiN, siki abo
BMMMBaOTL Ha cnopyan, abo cami € ob’ekTom
BMMMBY.

Mpoisg oo Ta BcepeauHi ByamanaaHydvka cnig
yKasaTu Ha NOro nnaHi i3 3a3HavYeHHAM LUMPUHU
Ta KnipeHcy LWAXiB, PiBHA NIArOTOBIIEHOT po-
Bov0oi AiNsHKM Ana nepecyBaHHs TpaHCNopTy Ta
obnafHaHHs, a TakoX AiNstHOK Ans 36epiraHHs.

Akwo poboTn MoB’A3aHO 3 iHWKMMKW gucumnni-
Hamu, TexHiyHi BuMorn wono 6esnekn cnopyn
HeobxigHO nepeBipuUTH, LWOBK BOHW He cynepe-
UMW BUMOTaM CTOCOBHO iHLUMX YacTWH ByaiBerib-
HUX crnopyl. Taka nepesipka Mae BpaxoByBaTw,
e ue JOpeyHOo, HACTYMHI NyHKTK:
— HasiBHICTb ManJaH4YMKOBUX KOMYHIKaLin Ta 3a-
34anerigb NiAroToBNeHi Npoueaypw cnisnpadui
3 iHWMMKW NigpsaHNKaMK;
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Annex K
(informative)

Recommendations for description of site
conditions and erection in the execution
specification

K.1 Site conditions

Erection should not commence until the site for
the construction works conforms to the require-
ments with respect to the safety of the works. The
following items should be considered for prepara-
tion of the execution specification:

a) provision and maintenance of hard standing for
cranes and access equipment;

b) access to the site and within the site;

¢) soil conditions affecting the safe operation of
plant;

d) possible settlement of supports to the structure
during erection;

e) details of underground services, overhead ca-
bles or site obstructions;

f) imitations on dimensions or weights of compo-
nents that can be delivered onto the site;

g) special environmental and climatic conditions
on and around the site;

h) particulars of adjacent structures affecting or
affected by the works.

Access to the site and within the site should be
given on a site plan showing width and clearance
for access, level of the prepared working area for
site traffic and plant, and areas available for stor-
age.
If the works are inter-linked with other trades,
technical requirements with respect to the safety
of the works should be checked for consistency
with those for other parts of the construction
works. This check should consider such of the fol-
lowing items as are relevant:
— availability of site services and prearranged
procedures for cooperation with other contrac-
tors;
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— Bara KOMMNOHEHTIB KOHCTPYKLUIN, obnaaHaHHs
Ta HaBaHTaXeHHA Big 30epiraHHs, WO A03BO-
NeHi Ha KOHCTPYKLT.

K.2 MpoeKT BUKOHaHHA pobiT 3 MOHTaxXy

HeobxigHo nigroTyBaT NpoekT BUKOHAHHA pobiT
3 MOHTaXy Ta NepeBipuTyH, LLIO METO BUKOHAHHSA
poBiT BiAMOBIAAE NPOEKTHUM MPUMNYLLEHHAM,
0cobn1MBO B YaCTUHI OMOPY YacTKOBO 3BeAeHO!
KOHCTPYKUii HaBaHTaXXeHHSAM, siKi BAHUKaOTL Mig
yac 6yaisHuuTBA.

MpumiTka 1. MpoekT BWKOHAHHA pPOBIT 3 MOHTaxy
MOXe BIAPI3HATUCA BI4 NPOEKTHMX OCHOB WOA0 Cno-
coby MOHTaxy 3a ymoBuM He3nevHOCTi Takoro BapiaHTy.
Y UbOMY NPOEKTHO OBr'pYyHTOBAHOMY METOAI MOH-
Taxky Mae ByTn BpaxoBaHO HACTYMHI MOMOXEHHS,
e ue € JOPeYHUM:

a) poaTallyBaHHs Ta TMNW NigKNKYeHb HA Maw-
AaHJKKY;

b) MakcMMansHUA po3Mmip YacTUHKM, Bara Ta Micue
po3TallyBaHHS;

C) NOCniAOBHICTE onepawin MOHTaxXYy;

d) KOHLLeNUisi CTINKOCTI YaCTKOBO 3BEEHOT KOHCT-
pyKuii, BKNovawum Byab-aki BUMOrM Ao TUMmda-
COBMX 3B's13KiB @aD0 NigkpinneHsb;

€) YMOBU OEMOHTaxy TUMYacoBUX 3B'si3kiB abo
nigkpinneHb 4y 6yab-aKki BUMOIrM 4O 3HATTS Harn-
pyxeHb abo nigaaBaHHA Hanpy>XeHHSM KOHCT-
PYKLT;

f) ocobnueocTi, aki 6yayTb CTBOpPIOBATK 3arposy
Besneui nig Yac 6yaiBHALTBA;

g) po3paxyHOK Yacy Ta crnocib KopurysaHHs 3'eq-
HaHb oyHOaMEHTIB AN ONOpHUX YacTuH Ta/abo
ANA NiANMBAHHA PO3YMHOM;

h) 6yaiBenbHWMI NigNOM | BUXiQHI YCTAHOBKM, siKi
BUMAararTbCs, BKITOMAOYM 3HaYEHHs, Lo MalTb
nepeBipsATV Ha cTagil BUpOOHNLTBA;

i) BUKOpUCTaHHA MpodhinkoBaHoro nucra Ans
3abe3neveHHs CTINKOCTI;

j) BUKOpUCTaHHA nNpodinLoBaHoOro nucra, Lwob
BMpOBagMTU NonepeyHe 3akpinneHHs;

k) nepeBeseHHsa 6riokiB, BaHTaxonignomHe ob-
nagHaHHs;

[) poaTallyBaHHs Ta YMOBM NS OMNOP | AOMKpATIB;

M) KOHUEeNUjisi CTINKOCTI ANsl ONOPHUX YaCTUH;
n) aechopmadiii HacTKOBO 3Be4EHOT KOHCTPYKLi;
0) oMiKyBaHi ocigaHHA onop;

— weights of structural components, equipment
and storage loads allowed on the structure.

K.2 Erection method statement

An erection method statement should be pre-
pared and it should be checked that the method
conforms to the design assumptions, notably with
regard to resistance of the partly erected structure
to loads applied during construction.

NOTE 1 The erection method statement may deviate
from the design basis method of erection, provided that
it is a safe alternative.

This design basis method of erection should have
considered such of the following items as are rele-
vant:

a) the position and types of site joints;
b) the maximum piece size, weight and location;

c) the sequence of erection;

d) the stability concept for the part-erected struc-
ture including any requirements for temporary
bracing or propping;

e) conditions for removal of temporary bracing or
propping, or any requirement for de-stressing or
stressing the structure;

f) features that would create a safety hazard dur-
ing construction;

g) timing and method for adjustment of foundation
connections for bearings and or for grouting;

h) camber and presets required including values
to be checked at manufacturing stage;

i) use of profiled sheeting to ensure stability;

j) use of profiled sheeting to provide lateral re-
straint;

k) the transportation of units, hoisting attach-
ments;

I) positions and conditions for supporting and
jacking;

m) the stability concept for the bearings;

n) the deformations of the partly erected structure;
0) expected settlements of the supports;
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p) NeBHi po3TallyBaHHS Ta HaBaHTaXKeHHs Bif
KpaHiB, MaTepianis Ha 36epiraHHi, KOHTp-Barn Ta
iHLIe Ha pi3HMX eTanax byaiBHULTBA;

q) IHCTPYKLUIT LLLOAO NocTavaHHs, 30epiraHHs, nig-
MNOMYy, BCTAHOBJIEHHSA Ta MonepeaHboro Hatsry-
BaHHS PO3KPINHUX KaHaTiB;

r) AetanbHa iHOpMaLisa Npo HaHEeCeHHs Lapy
3HOLWYBaHHA  (MOCNIAOBHICTE,  TemnepaTtypa,
LWIBWAKICTb HAHECEHHS);

$) AeTanbHa iHcbopMaLlig Npo BCi TUMYACOBi Cno-
pyan Ta obnagHaHHsA, HeobxigHi Ansa 3BedeHHs
MOCTIMHMX cnopya, 3 IHCTPYKUiAMU 40 X AEMOH-
Taxy.

3MiHM 0O NPOEKTY BMKOHaHHA poBiT 3 MOHTaxy,
BKITIOMAOMN Ti, HEOBXiOHICTL SKMX BUKNUKaHa
ymoBaMu ByaiBenbHOro ManjaH4yvka, cnig nepe-
BipUTWN Ta PO3MMSAHYTU 3riOHO 3 UMM MYHKTOM.

Y NpoekTi BUKOHaHHA pobiT 3 MOHTaxy HeobXxiaHO
onucaTtn npoueaypu, siki 6yayTb BUKOPUCTOBY-
BaTMCA AN 6esnedHoro MOHTaxy antoMiHieBoi
KOHCTPYKUiXA, Ta cnif y3siTM 0O yBarM TexHiuHi
BUMOTN LWodo 6e3nekn cnopya.

MpumiTka 2. TexHonorito cnig nos’aA3atv 3 NEBHUMM
poboYMMM IHCTPYKLIAMN.

Y NpoekTi BUKOHaHHA pobiT HeobXiaHO 3a3HauNTH
BCi HameXHi NYHKTW, Ha Ki € NOCUMaHHA BULLE, a
TaKoX ypaxyBaTu Ha AoaToK Ta Je Le € Aopey-
HWUM, HAcTyMHi MOMEHTMU:

i) goceig Oyab-sikoro NpoBHOrc MOHTaXy, Lo
3a0KyMEHTOBaHO B aKTi NPOBHOro cknagaHHs;
i) po3kpinneHHs1, HeobxiaHi, Wob Ao 3BapOBaHHSA
3abe3neynTn CTINKICTL | MonepeauTn MicueBy
PYXMUBICTL 3'€QHAHHS,;

iii) Heo®xiaHi NiAMOMHI NPUCTPOI;

iv) HeoBXiaHICTL NpomapKyBaTu BaHTaxi Ta/ abo
LEHTPWN TSXKIHHA Ha Benukux abo HenpaBUNbHOI
dopMU enemeHTax;

V) 3B'AI30K MK BaHTa)kamu, WO HeobxigHo nig-
HATW, Ta padiycom pobovoi 30HU KpaHiB,

Vi) BU3HAYEHHs1 cun, LLO BUKMNUKAKOTL po3ronay-
BaHHA, 0COBNMBO 3yMOBIeHUX nepeabavysa-
HUMMW BITPOBMMW YMOBaMW Ha MandaHyuky nig
Yac MOHTaxy, a TakoX 4iTki metoau 3abesne-
YEHHS 4OCTaTHLOT CTIMKOCTI O pO3ronayBaHHS;
vii) 3axoaun 60poTLbU i3 Byab-AKMMK 3arposamu
Beaneu;;

viii) MmeToamn 3abesnedeHHs Ge3neyHUx pobounx
Micupb Ta 6e3nevHoro AoCTyny A0 HUX.
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p) particular positions and loads from cranes,
stored material, counter weight, etc. for the vari-
ous construction phases;

q) instructions for the delivery, storage, lifting,
building in and pre-tensioning of stayed cables;

r) details for laying the wearing surface (se-
quence, temperature, laying speed);

s) details of all temporary works and attachments
to permanent works with instructions as to their
removal.

Amendments to the erection method statement,
including those necessitated by site conditions,
should be checked and reviewed in accordance
with this Clause.

The erection method statement should describe
procedures to be used to safely erect the alu-
minium structure and should take into account the
technical requirements regarding the safety of the
works.

NOTE 2 The procedures should link to specific work
instructions.

The erection method statement should address
all relevant items referred to above, and should
consider in addition such of the following items as
are relevant:

i) experience from any trial erection documented
in the report on trial assembly;

i) the restraints necessary to ensure stability prior
to welding and to prevent local movement of the
joint;

iii) the lifting devices necessary;

iv) the necessity to mark weights and/or centres of
gravity on large or irregularly shaped pieces;

v) the relationship between the weights to be lifted
and the radius of operation where cranes are to
be used;

vi) the identification of sway forces, particularly
those due to the forecast wind conditions on site
during erection, and the exact methods of main-
taining adequate sway resistance;

vii) measures of coping with any safety hazards;

viii) methods of providing safe access to positions
of work and safe working positions.
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OJOOATOK L
(aosigkoBui)

HACTAHOBA 3 NIAroTOBKU TEXHIYHUX
YMOB HA BUKOHAHHA LLOAOO BUMOI
3 AIKOCTI 3BAPHUX LLBIB

L.1 3aransHi nonoXxeHHA

Llen pgopaTtok npusHadeHO Ansi BUKOPUCTAHHSA

npu NiarotoBui TEXHIMHUX YMOB Ha BWKOHAHHSA

wodo obcary BunpobyBaHb i BUMOr OO SKOCTI

3BapHUX WBIB. [locuaHHs 1 HacTaHOBW A0 MyHK-

TiB, IO MalOTb OYTK 3a3HaueHi 3rigHo 3 12.4.3.1,

HaBoAATLCA Aani:

— Kflac BUKOHaHHSI.
Knac BWKOHaHHA 3anexuTb Big Knacy Hac-
nigkis, kaTteropii BUKOPUCTAHHA Ta KaTteropii
BUPOBHMLTBA.
MoxyTb OyTWM HauioHasbHI NOSMIOXKEHHSA, K
HeobxigHO BpaxoByBaTy;

— KaTeropisi BAKOPUCTaHHA Ta KaTeropis BUpob-
HUUTBA.
KaTeropii BUKOpUCTaHHS pPO3AINATL KOMIMO-
HEHTU 3 KBasiCTAaTUHMHUMMK HaBaHTaXXEHHAMU
(SC1) i KOMNOHEHTM 3 HaBaHTa)KEHHAMW BTO-
Mu (SC2). BupobHudi kaTteropii po3ginsawTtb
KOMMOHEHTU Ta KOHCTPYKLIT 3 6BonToBMMM 3'€a-
HaHHAMM (PC1) Ta KOMMOHEHTW N KOHCTPYKLT
3i 3BapHUMUK 3'¢aHaHHAMM (PC2);

— piBeHb SIKOCTi AONA 3BapHUX LWBIB 3rigHO 3
EN ISO 10042.
OcHOBOW AN BUMOT 3 SIKOCTi 3BapHUX LUBIB €
nonoxeHHsa B EN ISO 10042:2005, pe BcTa-
HOBMIOOTL BUMOTU AN TPbOX PIBHIB AKOCTI,
Wwo nosHavatwTb B, C i D, 3 HMX B BM3Ha4vae
HambinbL cyeopi BumMorn. Bumorn o pisHs
SIKOCTi 3arnexarb Bi Knacy BMKOHaHHs, KaTe-
ropii BUKOPUCTaHHSA N CTyNeHs 3acCTOCYBaHHSA,
K HagaHo B Tabnumuax L.4 i L.5;

— [04aTKoBi BUMOIM 3 SKOCTi OO0 MOMOXKEeHb
EN ISO 10042.
Axkwo gna gedkux TN gedekTiB 3BapHi
WBM MaKwTb BUCOKUA CTYNiHb 3aCTOCYBaHHSA,
To nopisHAHO 3 EN ISO 10042 Bumorn oo HMX
3pOCTaKTh;

— pgonoMixHi Bumorn go EN 1ISO 10042.
Ona sBapHux weis y SC2 EN 1999-1-3 Bu3Ha-
YalTbCa AONOMDKHI BAMOTU ANA OesIKUX TUNMiB
petanen, aki He MictaTbeda B EN 1ISO 10042;

Annex L
(informative)

Guide for preparation of the execution
specification for quality requirements of
welds

L.1 General

This Annex is intended to be used for preparation
of the execution specification of the extent of test-
ing and the quality requirements of welds. Refer-
ences and guidance for the items to be specified
according to 12.4.3.1 are given below:

— execution class
The execution class is dependant on the con-
sequence class, service category and produc-
tion category.

There might be national provisions which need
to be observed;

— service category and production category
The service categories distinguish between
quasistatic loaded components (SC1) and fati-
gue loaded components (SC2). The produc-
tion categories distinguish between compo-
nents and structures with bolted connections
(PC1) and components and structures with
welded connections (PC2);

— quality level for welds
EN ISO 10042
Basis for the quality requirements for welds
are the provisions in EN 1SO 10042:2005,
where the requirements are specified for three
quality levels, designated B, C and D, where B
gives the most stringent requirements. The
requirements to quality level is dependent on
execution class, service category and utiliza-
tion grade as given in Tables L.4 and L.5;

— additional quality requirements to the
provisions of EN ISO 10042
If for some types of imperfections the welds
have a high utilization grade, the requirements
are increased as compared to EN 1ISO 10042;

according to

— supplementary requirements to EN ISO 10042
For welds in SC2, EN 1999-1-3 defines for
some detail types supplementary require-
ments that are not listed in EN ISO 10042;
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— obcAar 4oaaTKoBOro HEPYWMHIBHOTO KOHTPOSIO,
NDT.
Hopatkosuin NDT — Ue KOHTpOSb Ha OodaTok
0o BisyanesHoro. Bumorun go gogatkosoro NDT
HaBegdeHo B Tabnuui L.2 ana SC1 i B Tabnu-
ui L.3 ansa SC2. BisyanbHuWi KOHTpOSib Mae
nposoantnca ana 100 % Bcix 3BapHMX LUBIB,
— Oyab-aki goaaTtkoBi BUNpobyBaHHA Ta MeToam
BUNpOBYBaHb.
Y pasi HeobxigHOCTi goaaTKoBuX BUNPoOBYy-
BaHb CNid 3a3HayunTn MeToau BUNPoOyBaHb i
Kputepil NpuAMaHHsI.

L.2 CTyneHi 3acTocyBaHHs Ta AiianazoHu
3acTocyBaHHA

L.2.1 3azanbHi NO10XeHHSA

CTyneHi 3acTocyBaHHS BifobBpaxaloTh piBeHb PO3-
paxyHKOBOro BNSMBY Aii B NOPIBHSAHHI 3 po3pa-
XYHKOBVM OMOPOM MonepeyHoro nepepisy. Moro
BUKOPUCTOBYIOTb SIK NapameTp ANsl BUSHAYEHHsI
obcsary BunpoByBaHb | KpuUTepiiB NpUMaHHSA
LwBiB.

Y uboMy cTaHAapTi 3a3HayeHOo Tpw Adiana3oHu
ONsl CTyneHsl 3acTocyBaHHA, nosHadeHi URT,
UR2 i UR3 Ta HasBaHi AianazoHamu 3acTtocy-
BaHHA, AMB. Tabnuuio L.1.

— extent of additional non-destructive testing,
NDT
Additional NDT is inspection in addition to
visual inspection. The requirements to
additional NDT are given in Table L.2 for SC1
and Table L.3 for SC2. Visual inspection shall
be carried out 100 % for all welds;

— any additional tests and testing methods
In case additional tests are required, the test
methods and the acceptance criteria shall be
specified.

L.2 Utilization grades and utilization ranges

L.2.1 General

Utilization grades express the level of the design
action effect as compared to the design resis-
tance of the cross section. It is used as a parame-
ter to determine the extent of testing and the
acceptance criteria for welds.

This European Standard specifies three ranges
for the utilization grade, denoted UR1, UR2 and
UR3, called utilization ranges, see Table L.1.

Tabnuusa L1 — [ianasoHn 3acTocyBaHHs
Table L.1 — Utilization ranges
KaTteropis
BMKOPUCTaHHS HaBaHTa?KeHHﬂ UR1 UR2 UR3
Service Loading
Category
Postarism U<0,30 | 030<U<060 | 060<U
SCA Tension and bending
3cys i cTvck . U<0,30 | 030<U<0,80 | 080<U
Shear and compression
Broma U<0,30 | 030<U<060 | 060<U
Fatigue
sSc2 Broma U, SAKLLO OUiHKa YLUKOOXeHHs D
arigHo 3 EN 1999-1-3
Fatigue U, if damage assessment D U<030 0.30<U<070 0.70<U
according to EN 1999-1-3

L.2.2 CmyniHb 3acmocyeaHHs 0511 KOMITO-
HeHmie ma KoHCmpyKuili y kamezaopii
euxkopucmanHsa SC1

lNpaBura BM3HAYEHHST CTyMeHs1 3acTocyBaHHA U
Mictatbesa B EN 1999-1-1.
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L.2.2 Utilization grade for components and
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Rules for determination of the utilization grade U
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L.2.3 CmyniHb 3acmocyeaHHs 0519 KOMITO-
HeHmie ma KoHCmpyKuiti y kamezaopii
euxkopucmaHHs SC2

lMpaBnna BM3HaJeHHs1 CTyNeHs1 3acTocyBaHHA U
MictaTbea B EN 1999-1-3.

L.3 O6car gopatkosoro NDT
L.3.1 O6csz NDT (%) dnss komnoHeHmie/KoH-
cmpykuil y kamezopii eukopucmaHHsa SC1

O6¢car NDT (y %) mae 6yTn 3a3HaUYeHUN He HWXKYe
HiX 3rigHO 3 NONOXEHHSAMW y Tabnmui L.2.

L.2.3 Utilization grade for components and
structures in service category SC2

Rules for determination of the utilization grade U
are given in EN 1999-1-3.

L.3 Extent of additional NDT

L.3.1 Extent of NDT (%) for components/
structures in service category SC1

The extent of NDT (in %) should be specified not
less than according to the provisions of Table L.2.

Tabnuusa L.2 — O6car goaatkosoro NDT (y %) AN KOHCTPYKLI/ KOMNOHEHTIB KaTeropil BUKopUC-

TaHHa SC1
Table L.2 — Extent of additional NDT (in %) for structures/ components in service category SC1
HianasoHn
Twn 3BapHoro wea 3aCTOCYBAHHA | Ly~ EXC2 EXC3 EXC4
Type of weld Utilization
ranges
CTuKoBi 3BapHi LUBK Mig Adieto po3Tary UR3 5 10 20 _
Ta 3CyBY B MONepeyHOMy HanpsimMKy Cnia 3asHauntn
Butt welds under transverse tension To be specified
and shear UR2 B 5 10

Bci iHWi TMNW 3BapHKX WBIB UR3 - 5 10 Cnig 3a3HaunTH
All other welds UR2 - - 5 To be specified

L.3.2 O6¢csi2 dodamkoeozo NDT (%) dnsa
KOMIoHeHmMis/KOHCMpPYyKUil y kamezopii
euxkopucmaHHs SC2

O6¢car NDT (y %) mae 6yTn 3a3HaUYeHUN He HWXKYe
HiX 3rigHO 3 NONOXKEHHsIMK y Tabnumui L.3.

L.3.2 Extent of additional NDT (%) for compo-
nents/structures in service category SC2

The extent of NDT (in %) should be specified not
less than according to the provisions of Table L.3.

Tabnuus L.3 — O6csr goaatkosoro NDT (%) A1 KOHCTPYKLIA/ KOMMOHEHTIB KaTeropii BUkopuctaHHa SC2

Table L.3 — Extent of additional NDT (%) for components/ structures in service category SC2
HianasoHn
Twn 3BapHoro wea 3aCTOCYBAHHA | tyv~1 | Exco | EXC3 | EXC4
Type of weld Utilization
ranges
CTuWKOBI 3BapHi LWBM? (KOXKHOTO piBHS sikocTi QL)
Ta KyToBi 3BapHi WwWew QL BP nig gieto aycunns UR3 - 20 50 100
po3TAry© abo 3cyBy, BUKITHOYAOYN TUNK AeTa-
nen 3.5 ta 3.6 3a EN 1999-1-3:2007, Tabn. J3
Butt welds? (each QL) and fillet welds QL BP
both under tension® or shear excl. DT 3.5 and UR2 - 10 20 50
3.6 in EN 1999-1-3:2007, Table J3
KyToBi 3BapHi WwBw nig gieto postary abo 3cysy UR3 - 10 20 50
Fillet welds under tension or shear UR2 _ 5 10 20
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KiHeub Tabnuu,i L.3

HianasoHn
Twn 3BapHoro wea 3aCTOCYBAHHA | by ~1 | Exco | EXC3 | EXC4
Type of weld Utilization
ranges
Bci iHWi TMNW 3BapHKX LUBIB UR3 - 5 10 10
All other welds UR2 - - 5 5

@ CTuKOBI 3BapHi LWBKM 3 YACTKOBUM NponnasneHHsam (ave. EN 1999-1-3 ons HanexkHoro Tuny getani DT), aki
3aranom He Jo3BoneHo nigaasatu BToMmi, ane. EN 1999-1-1.

@ Butt weld with partial penetration (see EN 1999-1-3 for the relevant detail type DT) are basically not allowed for
fatigue, see EN 1999-1-1.

b Lle ctocyeTbca nuile KyTOBMX 3BapHUX WBIB, Wwodo Akmx y EN 1999-1-3 3asHaveHo piBeHb sikocTi B ang
BHYTPILLHIX AedeKTiB.

® This concerns only fillet welds, where EN 1999-1-3 specifies quality level B for internal imperfections.

° Bkrovae No3AoBxXHi 3BapHi WBK, AKi NiAOaTLCA HaNpyKeHH!O B CyCiAHbOro enemeHTa.

¢ Includes longitudinal welds that are subject to the strain of adjacent member.

L.4 KpuTepii npuimaHHA ansa 3BapHUX WBIB L.4 Acceptance criteria for welds

L.4.1 Kpumepii npuliMmaHHs1 38apHuUX weis y
kamezopii eukopucmarnHsa SC1

L.4.1 Acceptance criteria for welds in service
category SC1

AKLLO He BU3HAYEHO XOOHWNX cneujanbHUX YMOB,
piBeHb AKOCTi Mae ByTW 3a3HaJeHo 3rigHo 3 no-
noxeHHaAMK y Tabnuui L.4.

If no special conditions are given, the quality level
should be specified according to the provisions of
Table L 4.

Tabnuus L.4 — PiBHi sikoCcTi Ans 3BapHUX LUBIB Y KOHCTPYKLISIX/ KOMMOHEHTax KaTeropii BukopuctaHHs SC1
TableL.4 - Quality level for welds for structures/ components in service category SC1

PiseHb akocTi 3rigHo 3
Quality level in accordance with
EN ISO 10042:20052b¢

LianasoH 3acTocyBaHHSA
Utilization ranges

UR1 D
UR2 D
UR3 C

a8 Ina pedekTis 2.7 Ta 2.9 3rigHo 3 EN ISO 10042:2005 BMMOrM 3aCTOCOBYIOTLCS, AKLLO OOBXKWHA 3BApHOro LBa
6inbLe Hixk 25 MM. [1na WBIB MEHLOT JOBXMHM Taki 4edeKTN He NPUNyCTUMI.

@ For the imperfections 2.7 and 2.9 according EN ISO 10042:2005, the requirements apply when the weld length is
more than 25 mm. For shorter weld lengths, these imperfections are not permitted.

® Bumorm 00 HacTynHux gedekTis 3rigHo 3 EN ISO 10042:2005 He 3acTtocoBytoTbea: 1.4, 1.11, 1.12, 1.14, 1.15,
1.17,2.21a2.5.

® The requirements for the following imperfections according to EN ISO 10042:2005 do not apply: 1.4, 1.11, 1.12,
1.14,1.15,1.17,2.2 and 2.5.

¢ Nonatkosi BuMoru Ao EN 1ISO 10042:2005 zazHaueHo y Tabnuui 10.

° Additional requirements to EN ISO 10042:2005 are given in table 10.

L.4.2 Kpumepii npuliMaHHs1 38apHuUX wWeis y
kamezopii eukopucmaHHs SC2

L.4.2.1 Tunu demanel 32idHo 3 EN 1999-1-3
AKWo He BU3HAYEHO KOOHUX crneujaribHUX YMOB,
piBEHb AKOCTI Mae 3asHayaTucsa 3rigHO 3 Moso-
XeHHAMKM ¥y Tabnuui L.5. Akwo 3asHavaTb 40-
aaTkosi Bumorn (B+, C+ abo D+), cnig ypaxo-
BYBaTU HaMNpsMOK NpUKNageHHs HaBaHTaXKeHHs
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L.4.2 Acceptance criteria for welds in service
category SC2

L.4.2.1 Detail types according to EN 1999-1-3

If no special conditions are given, the quality level
should be specified according to the provisions of
Table L.5. When additional requirements (B+, C+
or D+) are specified, load direction and the diffe-
rence between geometrical and internal imperfec
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tions should be considered. The guidelines given
in Annex M may be used.

Ta PiSHULIO MK reOMEeTPUYHUMU Ta BHYTPILLHIMK
Aedekramn. MoxHa BUKOPUCTOBYBaTW HacTta-
HOBMW, LLLO HaBeJeHo B AofaTky M.

Tabnuus L.5 — PiBHi sikoCTi Ans 3BapHUX LUBIB Y KOHCTPYKLISIX/ KOMMOHEHTaXx KaTeropii BukopuctaHHss SC2

Table L.5 - Quality level for welds for structures/ components in service category SC2
. . L
HianazoHu PigeHb SKoCTi SMAHO 3 HopaTtkosi BUMoOrHy, LLio MatoTb HonomixHi® Bumorn, Lo
3aCTOCYBaHHA ) ) OyTn 3a3HaudeHi MaloTb ByTK 3a3HaueHi
o Quality level according to ” . a .
Utilization i Additional requirements to be | Supplementary? require-
EN ISO 10042:2005 e e
ranges specified ments to be specified
UR1 IuB. pekomeHaauii gns SC1 B Tabnuui L.4
See recommendations for SC1 in Table L.4
UR2 Oue. EN 1999-1-3:2007, Hemae Oue. EN 1999-1-3:2007,
gopaTok J None gopatok J
See EN 1999-1-3:2007, See EN 1999-1-3:2007,
Annex J Annex J
UR3 Oue. EN 1999-1-3:2007, B+, C+ abo D+ BignosigHo, B | Aue. EN 1999-1-3:2007,
HopaTok J 3anexHocTi Big Tmuny ,EI,eTaJ'Iib gopatok J
See EN 1999-1-3:2007, B+, C+ or D+ respectively, See EN 1999-1-3:2007,
Annex J depending on detalil ’[ypeb Annex J
@ [lonoMixXHi BUMOTY BU3HAUYEHO ANA HanexHUX Tunis aeTtanen y EN 1999-1-3:2007, nopatok J.
@ The supplementary requirements are defined for the concerned detail types in EN 1999-1-3:2007, Annex J.
® |HCcTpyKLis MICTUTBCS Y AoaaTky M.
® Guideline is given in Annex M.

L.4.2.2 /Hwi munu 0emanel

Onsa tvnie getanei, He 3a3HaveHnx y EN 1999-1-3,
AKLWO onip A0 BTOMM BasyeThbcA Ha BUNpoby-
BaHHAX, abo fAKLIO AeTarni 3BapHOro LiBa Bigxu-
nsawTbed Big onvcy Aetani B EN 1999-1-3, piseHb
SIKOCTi MOXXHA BM3HAYaTK 3riHO 3 MOSTOXEHHSAMU
y EN 1999-1-3.

Y pasi BUHMKHEHHSA CYMHIBY Cri 3acTocyBaTu
piseHb B. Onsa kaTeropii BukopuctaHHa SC2 Ta
AianasoHy 3acrtocyBaHHs UR3 Takox 3actoco-
BYHOTb A0AATKOBI BUMOrM 3 sikocTi B+ (ame. go-
patok M).

L.4.2.2 Other detail types

For detail types not listed in EN 1999-1-3, if the fa-
tigue capacity is based on tests or if weld details
deviate from the detail description in EN 1999-1-3,
the quality level may be defined corresponding to
provisions in EN 1999-1-3.

In doubt the quality level B should be applied. For
the service category SC2 and the range of utiliza-
tion grade URS3, the additional quality require-
ments B+ also apply (see Annex M).
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OJOOATOKM
(OooBigkoBui)

HACTAHOBU 00 BU3HAYEHHA BUMOTI
3 AKOCTI ANA KOMMNOHEHTIB
| KOHCTPYKLIN Y SC2

Ller gogaTtok npuaHaveHo 40 BUKOPUCTaHHS A1
BM3HAYEeHHS BUMOT 3 SIKOCTi 3BapHMX LUBIB KOMMO-
HEHTIB i KOHCTpyKLiN y SC2.

Tabnuus M1 MicTUTb HeoBXiaHi piBHI SKOCTI
arigHo 3 EN ISO 10042:2005, gonomixkHi BUMOTH,
BM3Hau4eHi B EN 1999-1-3 onsa TmMnie aetanen, wo
nepeniveHo B EN 1999-1-3:2007, gopatok J, i
HacTaHoBM ANs cneumdikaii Jo4aTKOBUX BUMOT,
siki HagaHo B EN 1090-3 (B+, C+ 1a D+).

Annex M
(informative)

Guide for specification of quality
requirements for components and structures
in SC2

This Annex is intended to be used for specifica-
tion of the quality requirements of welds for com-
ponents and structures in SC2.

Table M.1 includes the required quality levels ac-
cording to EN ISO 10042:2005, the supplemen-
tary requirements defined in EN 1999-1-3 for the
detail types listed in EN 1999-1-3:2007, Annex J,
and guidelines for the specification of additional
requirements given in EN 1090-3 (B+, C+ and
D+).

Tabnuua M.1 — HacTtaHoBM ANsi BU3HAYEHHSA BUMOT [0 3BapHUX LUBIB AN KOMMNOHEHTIB Ta KOHCTPYKLiN

y SC2
Table M.1 — Guide for specification of requirements for welds for components and structures in SC2
Bumoru 0o AKOCTi Ta BUKOHaHHSA
Quality and execution requirements
HianaszoHn YMOBM Bigxunis
Tun netani | BUKOPUCTaHHA | AnNA NOBepXHi Ta
Detail type Utilization ranges reoMeTpUdHI HonomixkHi Bumorm 3rigHo 3 EN 1999-1-3, w0 cnia
EN 1999-1-3: HeJonNiKW 3ridHO 3 | 3a3Ha4yaTW B TEXHIMHMX YMOBaX Ha BUKOHaHHSA
2007 EN 1999-1-3 Supplementary requirements according to
Deviating provisions EN 1999-1-3 to be given in the execution
UR2 UR3 " for surface and geo- specification
metrical imperfec-
tions according to
3awnidysaTtu nigpia piBHO
3.1-3.5 C C Grind undercut smooth
3awnidysaTtn pagiyc napanensHo HanpsmKy
HanpyxeHb. Kpanka 30BHILUHbOT NOBEPXHi 3Bap-
3.6-3.8 C C - Horo LiBa mMae ByTu NOBHICTHO BiaLWNichoBaHa
Grind radius parallel to stress direction. Weld toe
shall be fully ground out
5 1 B B+ c Eesn_epepBHe aBTOMAaTU4HE 3BaPIOBAHHS
Continuous automatic welding
5.2 C C - -
Bci nigknagHi nnaHkn MarTb BYTH CyLinbHUMN.
HecyuinbHiCTb B HAaNpsAMKy No340BXHLOIO 3Bap-
Horo LwBa He Mae ByTn Bue 1/10 ToBLUMHM Nnac-
53 c c D+ TUHM abo NepeBULLYBaTN HaXMM KPyTille Hix 1:4
' Any backing bar to be continuous. Discontinuity
in direction of longitudinal weld shall not be
higher than 1/10 of plate thickness or exceed a
slope steeper than 1:4

126


arymarenko
Прямоугольник


MpogosxeHHs Tabnmui M. 1

Twn getani
Detail type
EN 1999-1-3:
2007

Bumoru go skocTi Ta BUKOHAaHHA
Quality and execution requirements

HianasoHn
BUKOPUCTaHHSA
Utilization ranges

UR2 UR3

YMOBM Bigxunis
Ons1 MOBEpPXHi Ta
reoMeTpUdHi
HeOonMiKN 3rigHo 3
EN 1999-1-3
Deviating provisions
for surface and geo-
metrical imperfec-
tions according to

HonomixkHi Bumoru 3rigHo 3 EN 1999-1-3, o cnig
3a3HavyaTh B TEXHIYHMX YMOBAX HA BUKOHAHHS
Supplementary requirements according to
EN 1999-1-3 to be given in the execution
specification

54

C

55

D+

HecyuinbHiCTb B HAaNpsAMKy No340BXHLOIO 3Bap-
Horo LwBa He Mae ByTu Bue 1/10 ToBLUMHM Nnac-
TUHW abo NepeBULLYBaTU HaXMM KPyTille Hix 1:4
Discontinuity in direction of longitudinal weld shall
not be higher than 1/10 of plate thickness or exceed
a slope steeper than 1:4

56,57

D+

7.1.1

B+

C+

Bigwnidpyeatu KopiHb LLUBa; NOOOBXYBarbHi nnac-
TUHU, LLIO BUKOPUCTOBYIOTL MO Kpasix, obpisaTtn Ta
3awnidpysaTtu BpiBeHb B HAMPSIMKY HarMpy>XeHHs
Root ground off; extension plates used on ends,
cut off and ground flush in direction of stress

7.2.1

B+

Biawwnidpyeatu KopiHb LLUBa; NOOOBXYBarbHi nnac-
TUHU, LLIO BUKOPUCTOBYIOTL MO Kpasix, obpisaTtn Ta
3awnidyysaTt BpiBeHb B HAMPSIMKY HaMpy>KeHHs;
KyT Habiry > 150°. 3aranom, MoxnuBo 3abeane-
YnTK BUMOTrY > 150° nuLle 3a TOBLLMHW NNACTUHU
>10 MM

Root ground off; extension plates used on ends,
cut off and ground flush in direction of stress;
overfill angle > 150°. Normally it is only feasible
to keep the requirement > 150° with a plate thick-
ness > 10 mm

7.2.2

B+

Ci(and) C+

7.2.3

C+

BiawwnidpyeaTtu KopiHb LUBa; NOOOBXYBarbHi nnac-
TUHW, LLLO BUKOPUCTOBYIOTE MO Kpasix, 0bpizaTn Ta
3awnidpysaTtu BpiBeHb B HAMPSIMKY HarMpy>XeHHs
Root ground off; extension plates used on ends,
cut off and ground flush in direction of stress

7.3.1,73.2

C+

MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, 0bpiszatn Ta 3awunicgysaTn BpiBEHL B
HanpsaMKy HanpyxeHHs

Extension plates used on ends, cut off and
ground flush in direction of stress
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MpogosxeHHs Tabnmui M. 1

Twn geTani
Detail type
EN 1999-1-3:
2007

Bumoru go skocTi Ta BUKOHAHHA
Quality and execution requirements

HianasoHn
BUKOPUCTaHHSA
Utilization ranges

UR2 UR3

YMOBM Bigxunis
Ons1 MOBEpPXHi Ta
reoMeTpUdHI
HeOoniKn 3rigHo 3
EN 1999-1-3
Deviating provisions
for surface and geo-
metrical imperfec-
tions according to

HonomixkHi Bumorm 3rigHo 3 EN 1999-1-3, w0 cnia
3a3HadaT B TEXHIYHMX YMOBAX HAa BUKOHAHHSA
Supplementary requirements according to
EN 1999-1-3 to be given in the execution
specification

7.4.1

B+

MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, obpiszatn Ta 3awunicgysaTn BpiBEHL B
HanpsMKy HanpyxeHHs1; KyT Habiry > 150°.
3aranom, Moxnuneo 3abeaneuntn sBumory > 150°
nve 3a TOBLUMHM MiacTuHn = 10 MM

Extension plates used on ends, cut off and ground
flush in direction of stress; overfill angle > 150°.
Normally it is only feasible to keep the require-
ment > 150° with a plate thickness > 10 mm

742,743

C+

MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, obpiszatn Ta 3awunicgysaTn BpiBEHL B
HanpsaMKy HanpyxeHHs

Extension plates used on ends, cut off and
ground flush in direction of stress

7.5

lMoooBxyBanbHi NNACTUHN, LLLO BUKOPUCTOBYIOTh
no kpasix, obpiszatn Ta 3awunicgysaTn BpiBEHL B
HaMpPsIMKY Hanpy>KeHHs1; LWBWU 3 YaCTKOBUM MPo-
NNaBfeHHAM He JO3BONAKTLCA B 3'€4HAHHSX,
Lo NiaaaTbea 3HaVHIN BTOMI

Extension plates used on ends, cut off and
ground flush in direction of stress; seams with
partial penetration are not allowed for joints sig-
nificantly fatigue loaded

7.6

B+

9.1-93

C+

MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, obpiszatn Ta 3awunicgysaTn BpiBEHL B
HanpsaMKy HanpyxeHHs

Extension plates used on ends, cut off and
ground flush in direction of stress

9.4-9.6

C+

B+

BiawwnidpyeaTtu KopiHb LUBa; NOOOBXYBarbHi nnac-
TUHW, LLLO BUKOPUCTOBYIOTE MO Kpasix, 0bpizaTn Ta
3awnidpysaT BpiBeHb B HAMPSIMKY Hanpy>XeHHs
Root ground off; extension plates used on ends,
cut off and ground flush in direction of stress

B+

MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, obpiszatn Ta 3awunicgysaTn BpiBEHL B
HanpsaMKy HanpyxeHHs

Extension plates used on ends, cut off and
ground flush in direction of stress
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Kineupb Tabnuui M.1

Bumoru go skocTi Ta BUKOHAaHHA
Quality and execution requirements

HianaszoHn YMOBM Bigxunis
Tun netani | BUKOPUCTaHHS | Ans noBepxHi Ta
Detail type Utilization ranges reoMeTpUYHi HonomixkHi Bumoru 3rigHo 3 EN 1999-1-3, o cnig
EN 1999-1-3 HeJonNiKW 3rigHO 3 | 3a3Ha4yaTW B TEXHIMHUX YMOBaX Ha BUKOHaHHS
2007 EN 1999-1-3 Supplementary requirements according to
Deviating provisions EN 1999-1-3 to be given in the execution
UR2 URS  ffor surface and geo- specification
metrical imperfec-
tions according to
BiawwnidpyeaTtu KopiHb LUBa; NOOOBXYBarbHi nnac-
TUHW, LLLO BUKOPUCTOBYIOTE MO Kpasix, 0bpizaTn Ta
3awnidyysaTt BpiBEHb B HAMPSIMKY HaMpy>KeHHs.
KyT Habiry > 150°. 3aranom moxnueo 3abeane-
UnTK BUMOTrY > 150° nuwe 3a TOBLUMHW MNACTUHU
11.3 B B+ C >10 MM
Root ground off; extension plates used on ends,
cut off and ground flush in direction of stress.
Overfill angle > 150°. Normally it is only feasible
to keep the requirement > 150° with a plate thick-
ness > 10 mm
MoaoBxyBanbHi NNAcTUHW, L0 BUKOPUCTOBYHOTh
no kpasix, obpizaTn Ta 3awnicpysaT BpiBeHb ¥
11.4 C C - HaMpsIMKY Harnpy>XeHHs
Extension plates used on ends, cut off and
ground flush in direction of stress
13.1 C C - -
3BapeHi 3 ycix CTopiH
132 C C B Welded on all sides
13.3 C C - -
13.4 C C+ C -
135 c c B 3BapeHi 3 ycix CTopiH

Welded on all sides

129


arymarenko
Прямоугольник


OOOATOK N
(nosigkoBun)

CXEMA PO3POBKU TA BUKOPUCTAHHSA
TEXHIYHUX YMOB HA TEXHONOT IO
3BAPIOBAHHS (WPS)

Pospo6ka nonepeaHix pWPS

ATtecTaudia TexHonorii
3BaplOBaHHA METOA0M
srigHo 3 EN ISO 15612, EN 1ISO15613
abo EN ISO 15614-2 (WPQR)

MiarotoBka WPS
Onsi BUpOOHMLTBa HA OCHOBI
HaneXHOro NPOTOKOMNy Npo aTecTauilo
TexHonorii 3eapoBaHHsA (WPQR)

ave. EN ISO 15607

Annex N
(informative)

Chart for development and use of a welding
procedure specification (WPS)

Development of a
preliminary welding procedure
specification (pPWPS)

Qualification of the
welding procedure by a method
according to EN ISO 15612, EN ISO15613
or EN 1SO 15614-2 (WPQR)

Preparing the
welding procedure specification
(WPS) for production based
on the relevant (WPQR)

T see EN ISO 15607 |

l ams. EN 1090-3

BukopuctanHa WPS
AnA nepwmnx 5 3sapHuUX LWBIB Yy
BUPOOHMUTBI 3rigHo 3 12.4.3.1

BukopuctanHs WPS
nicna 5 nepwunx 3sapHUX LUBIB y
BUpo6HMUTBI 3 06csairom NDT
3rigHo 3 Tabn. L.2i L.3

Mo3Haku:
WPQR — npoTokon npo atecTaLito TexHonorii asapto-

BaHHA

l see EN 1090-3

Use of the WPS for
the first 5 welds in production
in accordance to 12.4.3.1

Use of the WPS after
the first 5 welds in production
with NDT extent according to
TableL.2and L.3

Key:
WPQR welding procedure qualification record

PucyHok N.1 — HactaHoBM o po3pobku Ta BukopuctaHHs WPS
Figure N.1 — Guide for development and use of a welding procedure specification
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OJOIOATOK HA
(noBigkoBuni)

MEPENIK MPKHAPOOHUX TA PEMNOHAJIIbHUX CTAHOAPTIB, MOCUNTAHHA HA AKI € B
EN 1090-3:2008, TA BIAMNOBIOHMX HALIIOHATbHUX CTAHAAPTIB YKPAIHM (3A X HAABHOCTI)

Tabnuua HA.1

MixkHapoaHi Ta perioHanbHi cTaH4apTv

HauioHanbHi cTaHaapTh YkpaiHu

Normative references

HopmaTuBHI nocunaHHA

EN 473 Non destructive testing — Qualification and
certification of NDT personnel — General principles

OCTY EN 473:2012. HepyWHIBHWIA KOHTPOTb.
Keanidpikauis i ceptudikaria nepcoHany. OCHOBHi
nonoxeHHsa (EN 473:2008, IDT)

EN 485-1 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 1: Technical condi-
tions for inspection and delivery

EN 485-3 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 3: Tolerances on
shape and dimensions and form for hot-rolled
products

EN 485-4 Aluminium and aluminium alloys —
Sheet, strip and plate — Part 4: Tolerances on
shape and dimensions for cold-rolled products

EN 515 Aluminium and aluminium alloys —
Wrought products — Temper designations

EN 571-1 Non destructive testing — Penetrant test-
ing — Part 1: General principles

OCTY EN 571-1-2001 HepyWHIBHWUI KOHTPOTb.
KaninapHun koHTponbk. YacTuHa 1. 3aransHi
Bumorun (EN 571-1:1997, IDT)

EN 573-1 Aluminium and aluminium alloys — Che-
mical composition and forms of wrought products
— Part 1: Numerical designation system—

EN 573-2 Aluminium and aluminium alloys — Che-
mical composition and form of wrought products —
Part 2: Chemical symbol based designation sys-
tem

EN 573-3 Aluminium and aluminium alloys — Che-
mical composition and form of wrought products —
Part 3: Chemical composition and form of prod-
ucts

EN 586-1 Aluminium and aluminium alloys — For-
gings — Part 1: Technical conditions for inspection
and delivery

EN 586-3 Aluminium and aluminium alloys — For-
gings — Part 3: Tolerances on dimensions and
form

EN 754-1 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 1: Technical condi-
tions for inspection and delivery
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaHgapTv

HauioHanbHi cTaHaapTh Ykpainu

EN 754-3 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 3: Round bars, tol-
erances on dimensions and form

EN 754-4 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 4: Square bars, tol-
erances on dimensions and form

EN 754-5 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 5: Rectangular
bars, tolerances on dimensions and form

EN 754-6 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 6: Hexagonal bars,
tolerances on dimensions and form

EN 754-7 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 7: Seamless tubes,
tolerances on dimensions and form

EN 754-8 Aluminium and aluminium alloys — Cold
drawn rod/bar and tube — Part 8: Porthole tubes,
tolerances on dimensions and form

EN 755-1 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 1: Techni-
cal conditions for inspection and delivery

EN 755-3 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 3: Round
bars, tolerances on dimensions and form

EN 755-4 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 4: Square
bars, tolerances on dimensions and form

EN 755-5 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 5: Rectan-
gular bars, tolerances on dimensions and form

EN 755-6 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 6: Hexago-
nal bars, tolerances on dimensions and form

EN 755-7 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 7: Seam-
less tubes, tolerances on dimensions and form

EN 755-8 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 8: Porthole
tubes, tolerances on dimensions and form

EN 755-9 Aluminium and aluminium alloys — Ex-
truded rod/bar, tube and profiles — Part 9: Profiles,
tolerances on dimensions and form

EN 970 Non-destructive examination of fusion
welds — Visual examination
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaH4apTv

HauioHanbHi cTaHaapTh Ykpainu

EN 1011-1 Welding — Recommendations for weld-
ing of metallic materials — Part 1: General guid-
ance for arc welding—

EN 1011-4 Welding — Recommendations for weld-
ing of metallic materials — Part 4: Arc welding of
aluminium and aluminium alloys

EN 1090-2 Execution of steel structures and alu-
minium structures — Part 2: Technical require-
ments for steel structures

OCTY b EN 1090-2-2014 BukoHaHHs cTaneBuXx i

aroMiHIEBUX KOHCTPYKUINA. YacTnHa 2. TexHiuHi
BUMOTM OO0 CTaneBuUX KOHCTPYKLIRA
(EN 1090-2:2008+A1:2011, IDT)

EN 1301-1 Aluminium and aluminium alloys —
Drawn wire — Part 1: Technical conditions for
inspection and delivery

EN 1301-3 Aluminium and aluminium alloys —
Drawn wire — Part 3: Tolerances on dimensions

EN 1320 Destructive tests on welds in metallic
materials — Fracture test

EN 1321 Destructive tests on welds in metallic
materials — Macroscopic and microscopic exami-
nation of welds

EN 1337-3 Structural bearings — Part 3: Elasto-
meric bearings

EN 1337-4 Structural bearings — Part 4: Roller
bearings

EN 1337-5 Structural bearings — Part 5: Pot bear-
ings

EN 1337-6 Structural bearings — Part 6: Rocker
bearings

EN 1337-8 Structural bearings — Part 8: Guide
bearings and restraint bearings

EN 1337-11 Structural bearings — Part 11: Trans-
port, storage and installation

EN 1418 Welding personnel — Approval testing of
welding operators for fusion welding and resis-
tance weld setters for fully mechanized and auto-
matic welding of metallic materials

EN 1435 Non-destructive examination of welds —
Radiographic examination of welded joints

OCTY EN 1435:2005 HepynHiBHMI KOHTPONb
3BapHUX 3’e¢aHaHb. KOHTponb 3BapHUX 3'eéQHaHb,
BUKOHAHWX MJ1aBfieHHAM, paiorpadivuHui

EN 1559-1 Founding — Technical conditions of
delivery — Part 1: General

EN 1559-4 Founding — Technical conditions of de-
livery — Part 4: Additional requirements for alu-
minium alloy castings
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaHgapTv

HauioHanbHi cTaHaapTh Ykpainu

EN 1706 Aluminium and aluminium alloys — Cast-
ings — Chemical composition and mechanical
properties

AOCTY EN 1706:2006 AntoMiHin Ta anoMiHiesi
cnnaeun. Bunmnekn. XimivHUI cknag i MexaHiyHi
BnactmeocTi (EN 1706:1998, IDT)

EN 1714:1997 Non destructive examination of
welds — Ultrasonic examination of welded joints

OCTY EN 1714:2005 HepynHiBHMI KOHTPONb
3BapHUX 3'¢AHaHb. KOHTponb 3BapHMX 3'¢QHaHb
ynbTpassykosun (EN 1714:1997, IDT)

EN 1999-1-1:2007 Eurocode 9: Design of alu-
minium structures. Part 1-1: General structural
rules

OCTY-H B EN 1999-1-1:2010 €Bpokoa 9. lNpoek-
TYBaHHS artoMiHIEBUX KOHCTPYKUin. YacTtnHa 1-1.
3araneHi Npasuna Anst KOHCTPYKLin

(EN 1999-1-1:2007, IDT)

EN 1999-1-2 Eurocode 9: Design of aluminium
structures. Part 1-2: Structural fire design

OCTY-H B EN 1999-1-2:2010 €Bpokoa 9. lNpoek-
TYBaHHS artoMiHIEBUX KOHCTPYKUin. YacTtnHa 1-2.
Po3paxyHOK KOHCTPYKUiA Ha BOTHECTINKICTb

(EN 1999-1-2:2007, IDT)

EN 1999-1-3:2007 Eurocode 9: Design of alu-
minium structures. Part 1-3: Structures suscepti-
ble to fatigue

OCTY-H B EN 1999-1-3:2012 €spokoa 9. lNpoek-
TYBaHHS artoMiHIEBUX KOHCTPYKUin. YacTtnHa 1-3.
KoHcTpykUil, YyyTnuei 4o BUTPUBAOCTI

(EN 1999-1-3:2007, IDT)

EN 1999-1-4 Eurocode 9: Design of aluminium
structures. Part 1-4: Cold-formed structural sheet-

ing

OCTY-H B EN 1999-1-4:2012 €spokop 9. lNpoek-
TYBaHHS artoMiHIEBUX KOHCTPYKUin. YacTnHa 1-4.
XonoaHodopmoBaHi fimctu (EN 1999-1-4:2007,
IDT)

EN 1999-1-5 Eurocode 9: Design of aluminium
structures. Part 1-5: Shell structures

OCTY-H B EN 1999-1-5:2012 €pokog 9. lNpoek-
TYBaHHS artoMiHIEBMX KOHCTPYKUin. YacTtnHa 1-5.
KoHcTpykuii o6onoHok (EN 1999-1-5:2007, IDT)

EN 10204 Metallic products — Types of inspection
documents

OCTY EN 10204-2001 Bupobu meTtanesi. Bugu
AokymeHTiB KoHTpono (EN 10204:1995, IDT)

EN 12020-1 Aluminium and aluminium alloys —
Extruded precision profiles in alloys EN AW-6060
and EN AW-6063 — Part 1: Technical conditions
for inspection and delivery

EN 12020-2 Aluminium and aluminium alloys —
Extruded precision profiles in alloys EN AW-6060
and EN AW-6063 — Part 2: Tolerances on dimen-
sions and form

EN 12206-1 Paints and varnishes. Coating of alu-
minium and aluminium alloys for architectural pur-
poses — Part 1: Coatings prepared from coating
powder

EN 14399-2 High-strength structural bolting as-
semblies for preloading — Part 2: Suitability test for
preloading

EN 14399-3 High-strength structural bolting as-
semblies for preloading — Part 3: System HR —
Hexagon bolt and nut assemblies
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaH4apTv

HauioHanbHi cTaHaapTh Ykpainu

EN 14399-4 High-strength structural bolting as-
semblies for preloading — Part 4: System HV —
Hexagon bolt and nut assemblies

EN 14399-5 High-strength structural bolting as-
semblies for preloading — Part 5: Plain washers

EN 14399-6 High-strength structural bolting as-
semblies for preloading — Part 6: Plain chamfered
washers

EN 14399-7 High-strength structural bolting for
preloading — Part 7: System HR — Countersunk
head bolt and nut assemblies

EN 14399-8 High-strength structural bolting for
preloading — Part 8: System HV — Hexagon fit bolt
and nut assemblies

EN 15088 Aluminium and aluminium alloys —
Structural products for construction works — Tech-
nical conditions for inspection and delivery

EN 20898-2 Mechanical properties of fasteners —
Part 2: Nuts with specified proof load values —
Coarse thread (1ISO 898-2:1992)

EN 28839 Mechanical properties of fasteners —
Bolts, screws, studs and nuts made of non-ferrous
metals (ISO 8839:1986

EN ISO 898-1 Mechanical properties of fasteners
made of carbon steel and alloy steel — Part 1:
Bolts, screws and studs (ISO 898-1:1999)

AOCTY ISO 898-1:2003 MexaHiuHi BSTacTUBOCTI
KpinunbHUX BUPOBIB, BUrOTOBNEHUX 3 BYINeLeBoi i
nerosaHoi ctani. YactuHa 1. bonTtu, reuHTH i
wnunekm (1ISO 898-1:1999, IDT)

EN ISO 1479 Hexagon head tapping screws
(1ISO 1479:1983)

ACTY ISO 1479:2008 ['BUHTM camoHapi3yBanbHi 3
LIECTUIPaHHO rOSTIOBKOK. TeXHiYHI yMOBU
(1ISO 1479:1983, IDT)

EN ISO 1481 Slotted pan head tapping screws
(1ISO 1481:1983)

ACTY ISO 1481:2007 'BUHTM camoHapi3yBarnbHi 3
UUNIHAPUYHOI OKPYTIIOK FOMNOBKOK Ta NPSMUM
winivom. TexHiyvHi ymosu (1ISO 1481:1983, IDT)

EN ISO 2009 Slotted countersunk flat head
screws (common head style) — Product grade A
(ISO 2009:1994)

EN ISO 3506-1 Mechanical properties of corro-
sion-resistant stainless-steel fasteners — Part 1:
Bolts, screws and studs (ISO 3506-1:1997)

OCTY ISO 3506-1:2006 MexaHi4Hi BMacTUBOCTI
KpinuUnbHUX BMPOBIB i3 KOPO3INHOCTINKOT HepXkas-
Koi ctani. YactuHa 1. Bontu, 'BUHTY Ta LLUNWUNbKX
(1ISO 3506-1:1997, IDT)

EN ISO 3506-2 Mechanical properties of corro-
sion-resistant stainless-steel fasteners — Part 2:
Nuts (ISO 3506-2:1997)

OCTY I1SO 3506-2:2008 MexaHivHi BNacTUBOCTI
KpinuUnbHUX BMPOBIB i3 KOPO3INHOCTINKOT HepXkas-
Koi ctani. YactuHa 2. Mankn (ISO 3506-2:1997,
IDT)
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaHgapTv

HauioHanbHi cTaHaapTh Ykpainu

EN ISO 3834-2 Quality requirements for fusion
welding of metallic materials — Part 2: Compre-
hensive quality requirements (ISO 3834-2:2005)

OCTY I1SO 3834-2:2008 Bumorn oo sIKOCTi 3Bapto-
BaHHs NSIaBNEeHHAM MeTaneBux maTtepianis.
YacTnHa 2. BcebivHi BUMOrn Oo AKOCTI

(1ISO 3834-2:2005, IDT)

EN ISO 3834-3 Quality requirements for fusion
welding of metallic materials — Part 3: Standard
quality requirements (1ISO 3834-3: 2005)

OCTY I1SO 3834-3:2008 Bumorn oo sKOCTi 3Bapto-
BaHHs NSIaBNEeHHAM MeTaneBux maTtepianis.
YacTtuHa 3. Tunosi BUMOIN A0 SIKOCTI

(1ISO 3834-3:2005, IDT)

EN ISO 3834-4 Quality requirements for fusion
welding of metallic materials — Part 4: Elementary
quality requirements (ISO 3834-4:2005)

OCTY I1SO 3834-4:2008 Bumorn oo sKOCTi 3Bapto-
BaHHs NSIaBNEeHHAM MeTaneBux maTtepianis.

YacTtuHa 4. EnemeHTapHi BUMOIM 40 AKOCTI
(1ISO 3834-4:2005, IDT)

EN ISO 4014 Hexagon head bolts — Product
grades A and B (ISO 4014:1999)

OCTY I1SO 4014-2001 bontu 3 lWWecTUrpaHHo
ronoekoto. Knacu TovHocTi A i B. TexHivHi yMOBU
(1SO 4014:1999, IDT)

EN ISO 4016 Hexagon head bolts Product
grade C (ISO 4016:1999)

OCTY ISO 4016:2007 bonTun 3 WeCTUrpaHHO
ronoskot. Knac TouHocTi C. TexHiuHi ymoBU
(1SO 4016:1999, IDT)

EN ISO 4017 Hexagon head screws — Product
grades A and B (ISO 4017:1999)

OCTY 1SO 4017-2001 ['BUHTM 3 LIECTUrPAHHOIO
ronoekoto. Knacu TovHocTi A i B. TexHivHi yMOBU
(1ISO 4017:1999, IDT)

EN ISO 4018 Hexagon head screws — Product
grade C (ISO 4018:1999)

OCTY 1SO 4018:2009 ['BUHTM 3 LUECTUIPAHHOK
ronoekoto. Knac touHocTi C. TexHivHi BUMOrn
(1ISO 4018:1999, IDT)

EN ISO 4032 Hexagon nuts, style 1 — Product
grades A and B (ISO 4032:1999)

OCTY I1SO 4032-2002 Nanku wecTturpaHHi, Tmn 1
knacu TouHocTi A i B. TexHiYHi yMOBU
(1SO 4032:1999, IDT)

EN ISO 4034 Hexagon nuts — Product grade C
(1SO 4034:1999)

OCTY I1SO 4034-2003 lNanku wecturpaHHi. Knac
TouHOCTI C. TexHiyHi ymoBu (1ISO 4034:1999, IDT)

EN ISO 4063 Welding and allied processes — No-
menclature of processes and reference numbers
(1ISO 4063:1998)

EN ISO 4288 Geometrical product specifications
(GPS) — Surface texture: Profile method — Rules
and procedures for the assessment of surface tex-
ture (1SO 4288:1996)

OCTY ISO 4288-2001 TexHiuHi BUMOTM A0
reomeTpii BUpobiB (GPS). CTpykTypa noBepxHi.
MpodinbHun meTon. lNpasuna i npoueaypu
ouiHeHHs cTpykTypu (1ISO 4288:1996, IDT)

EN ISO 4762 Hexagon socket head cap screws
(1ISO 4762:2004)

OCTY I1SO 4762:2006 ['BUHTM 3 LMMIHAPWUYHO
rONOBKOIO Ta LECTUrPaHHO 3arnnMbuHoto "nig
krnoy". TexHidHi ymosu (ISO 4762:2004, IDT)

EN ISO 6520-1 Welding and allied processes —
Classification of geometric imperfections in metal-
lic materials — Part 1: Fusion welding

(1ISO 6520-1:2007)
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MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaH4apTv

HauioHanbHi cTaHaapTh Ykpainu

EN ISO 6789 Assembly tools for screws and

nuts — Hand torque tools — Requirements and test
methods for design conformance testing, quality
conformance testing and recalibration procedure
(ISO 6789:2003)

EN ISO 7046-2 Cross recessed countersunk flat
head screws (common head style) — Grade A —

Part 2: Steel of property class 8.8, stainless and
non-ferrous metals (ISO 7046-2:1990)

OCTY ISO 7046-2:2006 ['BUHTU 3 Nnackow notaii-
HO FONOBKOHKO (3BMYANHOTO BMAY) | XpecTonoait-
HUM WwrniueM. Knac TouHocTi A. YactuHa 2. ['BUHTU
3 HepkaBiloyoi cTasi Ta KoNMbOopOoBUX MeTariB
Knacy MiuHocTi 8.8. TexHiuHi BUMoru

(1ISO 7046-2:1990, IDT)

EN ISO 7049 Cross recessed pan head tapping
screws (ISO 7049:1983)

ACTY ISO 7049:2007 'BUHTM camoHapi3yBarnbHi 3
UUNIHAPUYHOK CKPYTNEHOI rONOBKOK | XpecTono-
AiBHMM winivoM. TexHiyvHi ymosu (ISO 7049:1983,
IDT)

EN ISO 7089 Plain washers — Normal series —
Product grade A (1ISO 7089:2000)

EN ISO 7090 Plain washers, chamfered — Normal
series — Product grade A (ISO 7090:2000)

EN ISO 7091 Plain washers — Normal series —
Product grade C (ISO 7091:2000)

EN ISO 7093-1 Plain washers — Large series —
Part 1: Product grade A (ISO 7093-1:2000)

EN ISO 7093-2 Plain washers — Large series —
Part 2: Product grade C (ISO 7093-2:2000)

EN ISO 7094 Plain washers — Extra large series —
Product grade C (ISO 7094:2000)

EN ISO 9000 Quality management systems —
Fundamentals and vocabulary (ISO 9000:2005)

OCTY I1SO 9000:2007 Cuctemu ynpaBniHHSA
AKICTH. OCHOBHI NONOXEHHS Ta CNOBHUK TEPMIHIB
(1SO 9000:2005, IDT)

EN ISO 9013:2002 Thermal cutting — Classifica-
tion of thermal cuts — Geometrical product specifi-
cation and quality tolerances (ISO 9013:2002)

EN ISO 9018 Destructive tests on welds in metal-
lic materials — Tensile test on cruciform and
lapped joints (ISO 9018:2003)

EN ISO 9606-2 Qualification test of welders — Fu-
sion welding — Part 2: Aluminium and aluminium
alloys (ISO 9606-2:2004)

OCTY I1SO 9606-2:2008 ATecTauinHe BUNpoby-
BaHHS 3BapPHWKIB. 3BaptoBaHHSA M1aBAeHHAM.
YacTtuHa 2. AntomiHin Ta antoMiHiesi cnnasu
(1ISO 9606-2:2004, IDT)

EN ISO 10042:2005 Welding — Arc-welded joints
in aluminium and its alloys — Quality levels for im-
perfections (ISO 10042:2005)

EN ISO 10642 Hexagon socket countersunk head
screws (ISO 10642:2004)

OCTY ISO 10642:2006 'BUHTK 3 NOTAAHOID
rONOBKOIO Ta LUECTUIPaHHUM 3arnubieHHaM "nig
knou". TexHidHi ymosu (1ISO 10642:2004, IDT)

139


arymarenko
Прямоугольник


MpoaosxkeHHs Tabnuui HA.1

MixkHapoaHi Ta perioHanbHi cTaHgapTv

HauioHanbHi cTaHaapTh Ykpainu

EN ISO 13918 Welding — Studs and ceramic fer-
rules for arc stud welding (ISO 13918:1998)

EN ISO 13920 Welding — General tolerances for
welded constructions — Dimensions for lengths
and angles — Shape and position (ISO 13920:1996)

EN ISO 14731 Welding coordination — Tasks and
responsibilities (1ISO 14731:2006)

OCTY ISO 14731:2008. KoopavHauisa 3gaptoBarib-
HUX pobiT. 3aBaaHHA Ta dyHkuii (1ISO 14731:2006,
IDT)

EN ISO 15480 Hexagon washer head drilling
screws with tapping screw thread
(1ISO 15480:1999)

ACTY ISO 15480:2007 I'BUHTM camocBepanyBarbHi
CaMoOHapisyBarnbHi 3 LUECTUTPAHHOIO TOSTOBKOK 3
BypTom. TexHiuHi ymoBu (1ISO 15480:1999, IDT)

EN ISO 15481 Cross recessed pan head drilling
screws with tapping screw thread
(1ISO 15481:1999)

ACTY ISO 15481:2007 I'BUHTM camocBepanyBarbHi
CcaMoHapisyBanbHi 3 UMIIHOPUYHOKD CKPYITEHO
rONOBKOH Ta XPECTONOAIBGHUM LUSTILLOM. TexHiuHi
ymoBu (ISO 15481:1999, IDT)

EN ISO 15609-1 Specification and qualification of
welding procedures for metallic materials — Weld-
ing procedure specification — Part 1: Arc welding
(1SO 15609-1:2004)

OCTY ISO 15609-1:2008 TexHiuHi ymoBu i
aTecTalisi TeXHONOTIT 3BapoBaHHA MeTareBnx
MaTepianie. TexHonoriuHa iHCTPYKUis 3i 3Bapto-
BaHHA. YactuHa 1. [lyrose 3BapioBaHHSA

(1ISO 15609-1:2004, IDT)

EN ISO 15612 Specification and qualification of
welding procedures for metallic materials — Quali-
fication by adoption of a standard welding proce-
dure (ISO 15612:2004)

EN ISO 15613 Specification and qualification of
welding procedures for metallic materials — Quali-
fication based on pre-production welding test
(1SO 15613:2004)

OCTY ISO 15613:2005 TexHiuHi ymoBM 11 aTec-
TaLisi TEXHOSOrYHUX NPOoLLECiB 3BapOBaHHA MeTa-
neBux MaTepianis. ATecTtallisi Ha OCHOBI 4OBUPOB-
HU4KMX BUNpobyBaHb (1ISO 15613:2004, IDT)

EN ISO 15614-2 Specification and qualification of
welding procedures for metallic materials — Weld-
ing procedure test — Part 2: Arc welding of alu-
minium and its alloys (ISO 15614-2:2005)

EN ISO 17659 Welding — Multilingual terms for
welded joints with illustrations (ISO 17659:2002)

EN ISO 18273 Welding consumables — Wire elec-
trodes, wires and rods for welding of aluminium
and aluminium alloys — Classification

(1ISO 18273:2004)

ISO 4463-1 Measurement methods for building —
Setting-out and measurement — Part 1: Planning
and organization, measuring procedures, accep-
tance criteria

ISO 7976-1 Tolerances for building — Methods of
measurement of buildings and building products —
Part 1: Methods and instruments
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ISO 7976-2 Tolerances for building — Methods of
measurement of buildings and building products —
Part 2: Position of measuring points

ISO 8062 Castings — System of dimensional toler-
ances and machining allowances

ISO 10509 Hexagon flange head tapping screws

OCTY I1SO 10509:2009 ['BUHTH 3 LIECTUIPAHHOO
FOMOBKOIO 3i CKOLLEHMM DYpPTOM CaMOHapiay-
BanbHi. TexHiyHi Bumorn (ISO 10509:1992, IDT)

ISO 17123-1 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 1: Theory

ISO 17123-3 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 3: Theodolites

ACTY ISO 17123-3:2006 OnTtmka Ta onNTUYHI
npunagn. Metogukun BunpoByBaHHA reoae3anyHmx
Ta 3HiManbHWX NpunNagis y NofibOBUX YMOBaX.
YacTtuHa 3. Teogonitn (ISO 17123-3:2001, IDT)

ISO 17123-4 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 4: Electrooptical distance
meters (EDM instruments)

ACTY ISO 17123-4:2009 OnTtmka Ta oNTUYHI
npunagau. Metoavkn BunpoBbyBaHHS reofe3nyHnx
i 3HiIManbLHUX NpUNaais y NoribOBUX YMOBaX.
YactnHa 4. EnekTpoonTuyHi ganekomipu

(1ISO 17123-4:2001, IDT)

ISO 17123-7 Optics and optical instruments —
Field procedures for testing geodetic and survey-
ing instruments — Part 7: Optical plumbing instru-
ments
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EN ISO 2320, Prevailing torque type steel hexa-
gon nuts — Mechanical and performance require-
ments (1ISO 2320:1997)

EN ISO 7040, Prevailing torque type hexagon
nuts (with non-metallic insert), style 1 — Property
classes 5, 8 and 10 (ISO 7040:1997)

EN ISO 7042, Prevailing torque type all-metal
hexagon nuts — Property classes 5, 8, 10 and 12
(ISO 7042:1997)

EN ISO 7719, Prevailing torque type all-metal
hexagon nuts, style 1 — Property classes 5, 8 and
10 (1ISO 7719:1997)

EN ISO 10511, Prevailing torque type hexagon
thin nuts (with non-metallic insert)
(ISO 10511:1997)
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EN ISO 10512, Prevailing torque type hexagon
nuts (with non-metallic insert), style 1, with metric
fine pitch thread — Property classes 6, 8 and 10
(1ISO 10512:1997)

EN ISO 10513, Prevailing torque type all-metal
hexagon nuts, style 2, with metric fine pitch thread
— Property classes 8, 10 and 12 (ISO 10513:1997)

EN 12373-1, Aluminium and aluminium alloys —
Anodizing — Part 1: Method for specifying decora-
tive and protective anodic oxidation coatings on
aluminium

EN 12487, Corrosion protection of metals —
Rinsed and non-rinsed chromate conversion coat-
ings on aluminium and aluminium alloys

EN 22553, Welded, brazed and soldered joints —
Symbolic representation on drawings
(1ISO 2553:1992)

EN ISO 15973, Closed end blind rivets with break
pull mandrel and protruding head — AlA/St
(ISO 15973:2000)

EN ISO 15974, Closed end blind rivets with break
pull mandrel and countersunk head — AIA/St
(ISO 15974:2000)

EN ISO 15977, Open end blind rivets with break
pull mandrel and protruding head — AlA/St
(1SO 15977:2002)

EN ISO 15978, Open end blind rivets with break
pull mandrel and countersunk head — AIA/St
(1SO 15978:2002)

EN ISO 15981, Open end blind rivets with break
pull mandrel and protruding head — AIA/AIA
(1ISO 15981:2002)
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