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HAUIOHANBHUN BCTYN

Llen crtaHpapT € ToTOoXHMM nepeknagoM EN 1993-1-11:2006 Eurocode 3 — Design of steel
structures — Part 1-11: Design structures with tension components (€spokoa 3. NpoekTyBaHHA cTanesmx
KOHCTPYKUIN. YactuHa 1-11. MpoekTyBaHHS KOHCTPYKUiA 3 PO3TATHYTUMW €NlEMEHTaMU) 3 TEXHIYHO No-
npaekoto EN 1993-1-11:2006/AC:2009.

EN 1993-1-11:2006 nigrotoBneHo TexHiuHMM komiTeToM CEN/TC 250, cekpeTapiaTom sikoro kepye BSL.

[lo HauioHanbHOro cTaHaapTy A0NYYEHO aHIMOMOBHUI TEKCT.

Ha TepuTopii YKpaiHu ik HauioHansHWA cTaHaapT Aie niea konoHka Tekcty [ACTY-H b EN 1993-1-11:2006
"€spokog 3. [poekTyBaHHS CTaneBux KOHCTPYKUiA. YacTnHa 1-11. MpoekTyBaHHA KOHCTPYKLiN 3 pO3TAr-
HyTUMK enemenTamu (EN 1993-1-11:2006, IDT)", BuknageHa ykpaiHCLKO MOBOIO.

Bignosigxo go ObH A.1.1-1-2009 "Cuctema ctaHgapTusadii Ta HopMyBaHHs B OyaiBHULTBI. OCHOBHI
nonoxeHHs" uen craHgapT BigHOCUTLCA A0 komnnekcy B.1.2 "Cuctema HagiHocTi Ta 6eaneku B
OygiBHULUTBI".

CrangapT micTuTb BUMOTH, SKi BiONOBiAai0Tb YAHHOMY 33KOHOaBCTRY.

HaykoBo-TexHiyHa opraHnizadis, BignosiganbHa 3a Uel cTanHaapT, — ToBapucTBO 3 0OMEXEHO
BiANOBIAANbLHICTIO "YKpaiHCbKUIA IHCTUTYT CTaneBUX KOHCTPYKLin im. B.M. LLinmMaHoBckkoro".

[o craHaapTy BHeCeHO Taki peaakuitHi 3miHu:

— cnosa "uen MiXHapoaHUIn cTaHgapT" 3aMiHeHo Ha "uel cTaHgapT”;

— CTPYKTYPHi enemMeHTn cTaHaapTy: — "O6knaauHky", "Mepeamosy”, "HauioHansHui BcTtyn", "Busna-
YeHHS NOHSTL" — 0hOPMNEHO 3rigHO 3 BUMOramMu HaUioHanNbHO! CTaHAapTM3aUii YkpaiHu,

— 3 "lMepeamosu go EN 1993-1-11" y uen "HauioHaneHui BcTyn" B3siTe Te, w0 6e3anocepeaHbO CTo-
CYETbCS LbOro CTaHAapTy.

— Fepenik HauioHanbHWUXx cTaHgaprTis Ykpainn (ACTY), ineHtnynnx MC, nocunaHHs Ha sk € B
EN 1993-1-11:2006, HaBefeHo B foaatky HA.

Konii MC, He npuiHAaTUX 5K HaLioHanbHi cTaHaapTk, Ha siki € nocunadHsa B EN 1993-1-11:2006, mox-
Ha oTpumartu B ['onosHoMY choHai HopMaTuBHUX AokymeHTis AN "YkpHOHL".

TexHiyHa nonpaeka EN 1993-1-11:2006/AC:2009 ao EN 1993-1-11:2006 noaaHa B kiHui ACTY-H b
EN 1993-1-11:2012 nicns gopaTtka HA.
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BCTYN

Hannin esponencokun ctaHgapt EN 1993-1-11,
"€spokog 3. [poekTyBaHHA MeTaneBuX KOHCT-
pykuin. HactnHa. 1-11 NpoekTyBaHHA KOHCTPYK-
Uit 3 po3TArHYTUMU enemeHTamu", nigroTtos-
neunn  TexHiyHum komitetom CEN/TC 250
"byaisenbHi  eBpokogu", cekpeTapiaTt  SKoro
nigtpumyetbca BSI. CEN/TC 250 eignosigans-
HWA 3a BCi ByaiBenbHi €Bpokogu.

[aHoMmy €eBponencbkoMy CTandapTy HagaeTbest
CTaTycC HallioHanbHOro ctaHaapTy nicnsi nybnika-
Uii igeHTWYHOro TekcTy abo nigTBEpPAXKEHHAM
He nisHiwe kBiTHA 2007 p. | anbTepHaTUBHI
HalioHanbHi CTaHaapTN NOBUHHI BYTW BigKNMKaHI
He nisniwe 6epesna 2010p.

Hanun €Bpokog yactkoso 3amiHioe ENV 1993-2.

Y BignoBIAHOCTI 3 BHYTPIWHIMKM NOCTaHOBaMMU
CEN-CENELEC rauionanbHi opranun ctangaptm-
3auii HaCcTYNHUX KpaiH NOBMHHI 3abe3neynTn BU-
KOHaHHA OaHoro €BpPONEencLKOre craHaapTy:
AscTpisi, benbria, Benukobputauia, epmania,
I'peuia, [auia, EctoHia, Ipnangis, lcnaHgis,
ITania, Icnadia, Jlateis, Jlutea, Ilrokcembypr,
ManbTa, Hinepnanau, Hopseeris, Monbua, TNop-
Tyranisi, PymyHisi, Cnosauyuna, CnoseHisi, Yrop-
wwuHa, PiHnsHais, PpaHuin, Yecbka Pecnybnika,
LWesenuapis.

HALUIOHANBbHUA OOOATOK
0o EN 1993-1-11

€BpPONENCLKMIA CTaHAaPT MICTUTL NO3HAYEHHS Ta
OKpEMi anbTepHaTuBHI MeTOoaMW, Ans SKMX Ha
HauioHanbHOMY piBHI NOBMHHI OyTK BKasaHi 3Ha-
yeHHs1 abo Bignosighun BWMbIp. Ona uboro vy
BiANOBIgHY HauioHanbHy pefakuiio 4aHoro Hop-
MaTUBHOTO AOKYMEHTa BKMOYatThb HauioHanbHI
A0OaTKM 3 napameTpamu, WO YCTaHOBMEHI Ha
HauioHanbHOMY piBHI, WO poBUTE MOXMIUBUM
pO3paxyHOK KOHCTPYKUi ByaiBens | iHXeHepHUX
crnopyd, wo byayoTbCs B KOHKPETHIN KpaiHi.
HauionanbHui BUGIp 4ONYCKAETLCS B TAKUX MYHK-
Tax 4aHoro HOPMaTUBHOMO JOKYMEHTA:

- 236 (1)

- 23.6(2)

- 241Q1);

- 3.1(1)

- 44(2)

- 45 (4);

- 52()

— 5.3 (2)

FOREWORD

This European Standard EN 1993-1-11, Euroco-
de 3: Design of steel structures: Part 1-11 Design
of structures with tension components, has been
prepared by Technical Committee CEN/TC250 "
Structural Eurocodes ", the Secretariat of which is
held by BSI. CEN/TC250 is responsible for all
Structural Eurocodes.

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

This Eurocode partially supersedes ENV 1993-2.

According to the CEN-CENELEC Internal Regu-
lations, the National Standard Organizations of
the following countries are bound to implement
this European Standard: Austria, Belgium, Cy-
prus, Czech Republic, Denmark, Estonia, Fin-
land, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxem-
bourg, Malta, Netherlands, Norway, Poland, Por-
tugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.

NATIONAL ANNEX
FOR EN 1993-1-11

This standard gives alternative procedures, val-
ues and recommendations with notes indicating
where national choices may have to be made.
The National Standard implementing EN 1993-1-11
should have a National Annex containing all Na-
tionally Determined Parameters to be used for the
design of tension components to be constructed
in the relevant country.

National choice is allowed in EN 1993-1-11
through:

- 236 (1)

- 2.3.6(2)

- 24.1(1);

- 3.1(1);

- 44 (2)

— 4.5 (4),

- 5.2(3);

- 53(2);
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6.2 (2);
6.3.2 (1):
6.3.4 (1):

6.4.1 (1) P;

7.2 (2);
A.4.51(1);
A4.52(1);
B(6).

6.2 (2);
6.3.2 (1);
6.3.4 (1);

6.4.1 (1) P;

7.2 (2);
A.4.51(1);
A.4.5.2(1);
B(6).
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1 3ATANbHI NONOXEHHA

1.1 Cdepa 3acTocyBaHHA

(1) B naHoMy HOpPMaTUBHOMY AOKYMEHTI HagaHi
OCHOBHi NpaBuna NPOEKTYBaHHS HECYUYMX KOH-
CTPYKLUI# 3i CTanesummn pos3TArHyTUMKU efemeHTa-
MU, sk 3rigHO i3 cnocobom ix 3'eQHaHHA 3
KOHCTPYKUIEO Aal0Tb MOXIUBICTb iX perynioBaH-
HA Ta 3aMmiHu (Tabnuus 1.1).

MpumiTka. BHacnigok suMor Ao posTArHyTMX ene-
MEHTIB oA iX TOYHOI YCTAHOBKM i 3aMiHN BOHU (Ui
€NeMeHTH), AK Npasuno, SBNATbL cobolo panile Bu-
rotoenexi smpobu, ski goctaBnalTbcH Ha Byaisensb-
HUA MangaHumk  y roToBOMy BUrNAaaji i
YCTaHOBMOWTLCA B KOHCTPYKUiil. EnemeHTy, Wo He pe-
ryniooTbCA | He MOXYTb By Ty 3aMiHEHUMK, Hanpuknag,
BaHTW BUCAYMX MOCTIB abo MOCTIB i3 30BHILIKIM none-
pefHiM HanpyXeHHsIM, He € NpeaMeTOM po3rnsay B
AaHiA 4aCTWUHI TEXHIYHOro cCTaHAapTY, WO He BUKIIoYaE
MOXIMBOCTI 3aCTOCYBAHHSI HOPM AAHOIC HOPMaTUBHO-
ro AOKYMEHTA i B UMX BUN3AKax.

(2) [daHuln HOpMaTMBHUIA OOKYMEHT TaKoX
MicTuUTb B cobi npaBrna ansa po3pobku TeXHIYHUX
BUMOr WoAo 36ipHUX pOITANHYTUX E€NEMEHTIB,
ANs OuiHKM TxXHbOI Oesnekun, ekcnnyaTauinHoi
HaAiNHOCTI Ta JOBroBiYHOCTI.

Tabnuusa 1.1 — [pynu po3TArHYTUX enemeHTis

Table 1.1 — Groups of tension components

1 GENERAL

1.1 Scope

(1) prEN1993-1-11 gives design rules for struc-
tures with tension components made of steel,
which, due to their connections with the structure,
are adjustable and replaceable see Table 1.1.

NOTE: Due to the requirement of adjustability and
replaceability such tension components are generally
prefabricated products delivered to site and installed
into the structure. Tension components that are not
adjustable or replaceable, e.g. air spun cables of
suspension bridges, or for externally post-tensioned
bridges, are outside the scope of this part. However,
rules of this standard may be applicable.

(2) This standard also gives rules for determining
the technical requirements for prefabricated ten-
sion components for assessing their safety, ser-
viceability and durability.

pyna ['ONoBHUIA PO3TArHYTUA enemMeHT KOHCTPYKUiAHNIA enemMeHT
Group Main tension element Component
CTpuxeHb (NpyTokK) Cucrtemu i3 po3TaryBanbHUX CTPUXHIB, none-
A rod (bar) peaHbo HaNpyXeHW CTPUXKEHb
tension rod (bar) system, prestressing bar
Kpyrnui apit KaHnart cnipansHoO-nacmMoBuin
B circular wire spiral strand rope
Kpyrnun gpit Ta Z-nogibHun apit KaHarT i3 NOBHICTIO 3aKPUTUM 3BUBAHHAM
circular and Z-wires fully locked coil rope
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KiHeub Tabnuui 1.1

pyna [[ONOBHWUIA PO3TATHYTUN enemMeHT
Group Main tension element

KOHCTPYKUIMHUIA eneMeHT
Component

Kpyrnuii Ta CKpyyeHun gpit
circular wire and stranded wire

[NacmoBui KaHaT
strand rope

Kpyrnui gpit
circular wire

Macmo 3 napanenbHux apoTis (PWS)
parallel wire strand (PWS)

Myuyok i3 napanensHX 4poTiB
bundle of parallel wires

[Macmo i3 cemu napanensbHUX ApoTis (none-
peAHbO HaMnpyxeHe)
seven wire (prestressing) strand

My4oK i3 napanenbHUX nacom
bundle of parallel strands

Mpumitka 1. Bupobu rpynu A maloTe cyuinsHWiA none-
pevYHui Nepepi3 Kpyrnoi hopMK Ta NoeAHaHI 3 KiHLe-
BUMMW KPINNEHHSMA, CROPSAXKEHUMN pi33to. 3BUYaANHO
BOHW BUKOPUCTOBYIOTLCS ANS:

— B'AI3EBUX eNeMeHTIB Y NOKPIiBNSAX, CTIHOBUX Oropoa-
XKYBaNbHUX KOHCTPYKUIRX, CUCTEMAX NPOroHIB;

— BIATSKOK eNleMeHTiB NOKpiBNi, NiINOHIB;

— cucTeM HaTsary ana Metano-gepes'sHux depm, cTa-
NEeBNX KOHCTPYKLi# Ta NPOCTOPOBUX CUCTEM.

MNpuwmitka 2. Bupobu rpynu B cknagatotbes i3 gpoTie,
Wwo 3akpinneHi B mydtax abo maioTb iHWI KiHUEBI
KpinNeHHs Ta BUrOTOBMSIOTHCR MONOBHUM YMHOM gia-
meTpamu Big 5 mm go 160 mm, gue. EN 12385-2.

CnipanbHo-nacMoBi KaHaTW BUKOPUCTOBYHOTBLCA [O-
NOBHMM YMHOM ONS:

— BIATAXKOK @HTEH, AUMOBMKX TpyD, WOrN Ta MOCTIB;

— HECYYMX i KOHTYPHWUX BaHT NErkMx BUCSYMX KOHCT-
pyKuin;

— nigsicok abo BigTKOK BUCAYNX MOCTIB;

— crabini3ylounx BaHMT Yy BaHTOBUX Mepexax,
OepeB'sHnX Ta cTanesux dpepmax;

— Nopyy4HiB BaNKOKIB, OropoX MOCTIB TOLLO.

KaHaTtu i3 NOBHICTIO 3aKpUTUM 3BUBAHHAM BUTOTOBNSA-
toTbeCs giameTpamu Big 20 mm go 180 mm Ta BUKopUC-
TOBYHOTLCS Y BUrNA4:

— BIATAXOK HECYYMX BAHT Ta NiABICOK ANS MOCTOBUX

cnopya;
— Hecy4ux Ta cTabinisyounx BaHT y BaHTOBUX dhepmax;

— KOHCTPYKUfIHUX BaHT Y BAHTOBWX Mepexax;
— BiATAXOK NINCHIB, WOrn, aHTeH.

KoHCTpyKUifiHi nacMoBi KaHaTW BUKOPUCTOBYHOTLCS
rONOBHWUM YUHOM ANS:

— BIATSKOK LLON | aHTEH;

~ MigBICOK y BMCSYMX MOCTax;

— raciie KonMBaHb/NONEPEYHMX B'A3E NOMIX BigTAXKKAMM;
— KOHCTPYKUiHUX BAHT Anst 060NOHOK i3 TKaHUHK;

— OropoXyBanbHKUX BaHT ANK Nopy4yHie 6ankoHie, Moc-
TiB Ta OrOpPOX.

2

NOTE 1: Group A products in general have a single
solid round cross section connected to end termina-
tions by threads. They are mainly used as

— bracings for roofs, walls, girders

— stays for roof elements, pylons
— tensioning systems for steel-wooden truss and steel
structures, space frames

NOTE 2: Group B products are composed of wires
which are anchored in sockets or other end termina-
tions and are fabricated primarily in the diameter range
of 5 mm to 160 mm, see EN 12385-2.

Spiral strand ropes are mainly used as

— stay cables for aerials, smoke stacks, masts and bridges
— carrying cables and edge cables for light weight
structures

— hangers or suspenders for suspension bridges

— stabilizing cables for cable nets and wood and steel
trusses

— hand-rail cables for banisters, balconies, bridge rails
and guardrails

Fully locked coil ropes are fabricated in the diameter
range of 20 mm to 180 mm and are mainly used as

— stay cables, suspension cables and hangers for
bridge construction

— suspension cables and stabilizing cables in cable
trusses

— edge cables for cable nets

— stay cables for pylons, masts, aerials

Structural strand ropes are mainly used as

— stay cables for masts, aerials

— hangers for suspension bridges

— damper / spacer tie cables between stay cables

— edge cables for fabric membranes

— rail cables for banister, balcony, bridge and guide
rails.
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Mpumitka 3. Bupobu rpynu C notpebytoTh iHAMBIAY-
anbHOro Ta 3aranbHOFO 3aKPiNMeHHs i BiANOBIAHOro
3axXuUCTY.

flyykv napanenbHWX [pPOTIB BWMKOPUCTOBYIOTBCS rO-
NOBHUM YUHOM SIK BIATSKKW, HECYYi BAHTU BUCHYMX
MOCTIB Ta 30BHILLHIX HATAHYTUX BHT.

nyHKVI napanenbHWX NacomM BUKOPUCTOBYOTLCH rONOB-

HUM YMHOM ANA BIGTSHKOK KOMBIHOBaHUX Ta cTanesunx

MOCTIB.

(3) KiHueBi mMydhTi, WO po3rNsgalnTLCs B AaHiN

YacTuHi, ansa supobis rpynu B i C moxyTb OyTh Ta-

KUX TUNiB:

— MerTanesi Ta noniedipHi My, ave. EN 13411-4;

— MydTW i3 UEMEHTHOIO 3aNNBKOIO;

— BTYIKOBi HAKOHEYHUKW Ta BTYNKOBI 3'eaHyBaui,
ave. EN 13411-3;

— 0BTUCKHI MydTH i rinb3u;

— U-nogi6Hi 6onTosi 3aTuckadi ApoTAHUX KaHa-
TiB, EN 13411-5;

—  KIMHKKW QNS 3aKpinNeHHs nyJkis, cepudHi ro-
NOBKM X0NoaHOT hOPMOBKM ANS APOTiB Ta ram-
KW ONS CTPUXKHIB.

Mpumitka. TepmiHonoris aue. gogaTtok C.

1.2 HopmaTuBHI NocMNaHHA

(1) QaHni eBponercLKUA cTaHaapT MICTUTL Aa-
TOBaHi Ta He4aTOBaHi NOCUNAHHA Ha NOMNOXEHHSA
3 iHwwux nybnikauii. Ui Hopmatuehi nocvnaHHs
HaBeAeHi Yy BIANOBIAHUX MicUAX TekCTy, a nyo-
nikauii HaBefeHi HWXxYe. [ina gatoBaHUX nocu-
naHb HacTynHi X nonpaeku abo nepernag
Byab-sakux 3 uux nybnikaui 3acTocoBylTb 40
UbOro €BPONENCLKOIO HOPMATUBHOIO [IOKYMEHTa
Mpy BHECEHHI B HLOTO Nonpasok. ANs HepaToBa-
HUX NOCMNaHb 3aCTOCOBYHOTb OCTAaHHE BUAAHHSA
nybnikauii, Ha sKy NOCUNAaKTLCS.

EN 10138. MNonepeaHL0 HanpyxeHa apmarypa
YactuHa 1. 3aransbHi BUMoru

YactuHa 2. Opit

Yactuna 3. MNMacma

YactuHa 4. CTpuxHi

EN 10244. Ctanesuii gpiT i ApoTsaHi BUpobu. Mok-
PUTTS 3 KOAIbOPOBUX METaNIB Ha CTanesoMy ApOTi

YacTtuHa 1. 3aranbHi BUMOru
YacTtuHa 2. [oKpUTTS i3 UMHKY | ULMHKOBMX CNNaBiB
YacTtuHa 3. AntoMiHieBi NOKpUTTS

EN 10264. Ctanesui gpit i gpoTsHi Bupobu. Cta-
neBwWl ApiT Ans KaHaTiB

NOTE 3: Group C products need individual or collec-
tive anchoring and appropriate protection.

Bundles of parallel wires are mainly used as stay cab-
les, main cables for suspension bridges and external
tendons.

Bundles of parallel strands are mainly used as stay
cables for composite and steel bridges.

(4) The types of termination dealt with in this part
for Group B and C products are

— metal and resin sockets, see EN 13411-4
— sockets with cement grout
— ferrules and ferrule securing, see EN 13411-3

— swaged sockets and swaged fitting
— U-bolt wire rope grips, see EN 13411-5

— anchoring for bundles with wedges, cold
formed button heads for wires and nuts for
bars

NOTE: For terminology see Annex C.

1.2 Normative references

(1) This European Standard incorporates dated
and undated reference to other publications.
These normative references are cited at the ap-
propriate places in the text and the publications
are listed hereafter. For dated references, subse-
quent amendments or revisions to any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision.
For undated references the latest edition of the
publication referred to applies.

EN 10138 Prestressing steels
Part 1 General requirements
Part 2 Wires

Part 3 Strands

Part 4 Bars

EN 10244 Steel wire and wire products — Non-fer-
rous metallic coatings on steel wire

Part 1 General requirements
Part 2 Zinc and zinc alloy coatings
Part 3 Aluminium coatings

EN 10264 Steel wire and wire products — Steel
wire for ropes
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YacTtuHa 1. 3aransHi Bumoru

YactnHa 2. XONOAHOTArHYTMWA HeneroBaHumn
cTanesuin JpiT ANsi KaHaTiB 3aranbHOrO KOpUCTY-
BaHHs

YactuHa 3. XONoAHOTArHYTUN HenerosBaxnuin cTa-
nesun ApIiT XoNOOHOro GOPMYBaHHS NS BUKO-
PUCTaHHA B BMPpODax, WO NpaullTb B YMOBaX
BUCOKWUX PO3TAryBanbHUX 3yCcunb

YactuHa 4. Hepxasitounin ctanesunin apit

EN 12385. Cranesi gporosi kaHatu. Bumoru
6eaneku

YactuHa 1. 3aransHi BUMOTU

YactuHa 2. BuaHadyeHHs, no3HavyeHHs Ta Knacu-
thikauid

Yactrea 3. IHopmMaLis 3 BUKOPUCTaAHHA Ta eKe-
nnyartaui

Yactn-a 4. NacmoBi kKaHaTU ANA BUKOPUCTaHHS
Ha NiZAOMHMX POBOTax 3aranbHOro NPU3HaAYEHHs

YactuHa 10. Karatu cnipanbHi anst KOHCTPYK-
LINHOro 3aCTOCYBaHHA 3aranbHOro NpU3HaYeHHs.

EN 13411. 3akpinneHHs KiHUIB cTanesnx ApoTo-
BUX KaHarTis. Bumorun 6eaneku

YactuHa 3. Btynku ans obnpecysaHHs Ta npouec
obnpecyBaxHs

YactnHa 4. 3annBaHHsa METaANOM | CURTETUHHUMM
cMmonamm

YactmnHa 5. U-nopibri GonTtosi 3aTuckadi apots-
HUX KaHaTiB

1.3 TepMiHn i BU3HaYeHHA

(1) B naHoMy HOpMaTMBHOMY NOKYMEHTI BUKO-
pPUCTOBYIOTL TaKi TEPMIHM i3 BiANOBIAHUMK BU3HA-
YEHHAMU:

1.3.1 nacmo

EnemMeHT kaHaTa, wo 3a3BU4Yal cknagaetbes 3
nydka gpoTy BignosigHol dopmMu Ta po3Mipis,
3BUTOrO cnipanbHO B 0gHOMY abo iHWoMy Har-
psiMi, 8 oauH abo binblue wapis HaBKOMO LEHTPY

1.3.2 nacmMoBW#M KaHaT

MMy4yok i3 KiNbKOX MAacoM, 3BUTUA cnipanbHO B
oavH abo Ginblue Wapis HaBkono ocepast (0gHo-
1apoBoro kaHarta) abo ueHTpa (LWo YMHUTL onip
poO3Kpy4yBaHHIO, abo napanenbHo — 3aKpUTUA
KaHar)

Part 1 General requirements

Part 2 Cold drawn non-alloyed steel wire for ropes
for general applications

Part 3 Cold drawn and cold profiled non alloyed
steel wire for high tensile applications

Part 4 Stainless steel wires
EN 12385 Steel wire ropes — safety

Part 1 General requirements
Part 2 Definitions, designation and classification

Part 3 Information for use and maintenance

Part 4 Stranded ropes for general lifting applica-
tions

Part 10 Spiral ropes for general structural applica-
tions

EN 13411 Terminations for steel wire ropes —
safety

Part 3 Ferrules and ferrule-securing
Part 4 Metal and resin socketing

Part 5 U-bolt wire rope grips

1.3 Terms and definitions

(1) For the purpose of this European Standard the
following terms and definitions apply.

1.3.1 strand

an element of rope normally consisting of an as-
sembly of wires of appropriate shape and dimen-
sions laid helically in the same or opposite
direction in one or more layers around a centre

1.3.2 strand rope

an assembly of several strands laid helically in
one or more layers around a core (single layer
rope) or centre (rotation-resistant or paral-
lel-closed rope)
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1.3.3 kaHart cnipansHUi

lMy4oK i3 WoHanmeHwe ABOX LWapis APOTY, 3BU-
TUA cnipanbHO HaBKOMO LIEHTPANbLHOTO APOTY

1.3.4 KaHaT cnipanbLHO-NacMoBUiA

CnipanbHuid kaHaTt, WO MICTUTL NUWIE KPyrnui
Apit

1.3.5 kaHaT i3 NOBHICTIO 3aKPUTUM 3BMBAHHAM

CnipaneHni kaHaT, WO Mae 30BHIWHIA wap 3
NOBHICTIO 3aKpuTOoro Z-noaibHoro ApoTy

1.3.6 koedpiLieHT 3anoBHeHHA f

BipHoweHHA cyMn HOMIHaNbHUX NnoLy nonepeY-
HOro nepepisy Metanesoi 4acTuHN BCiX ApOTiB B
kaHarti (A) po onucaHoi nnowi kaxara (A ), ogep-
XXaHol, BUXOAS4M i3 Ioro HoMiHanbHoro giameTpa (d)

1.3.7 koediuieHT BTpaT Big 3BUBaHHA Kk

FloHnxkysanbHUin  KoedpilieHT, WO 3anexuTb Big
KOHCTPYKUiI KaHaTa, Ta BKMNOYAETLCH B KoedilieHT
pospusHoro cycunnsa K

1.3.8 koediuieHT po3puBHoro 3ycunna K

Emnipnanunia koedilieHT, 1o BUKOPUCTOBYETHCA
NPpU BU3HAYEHHI MiHIMaNbLHOIO PO3PUBHOIO 3Yy-
CUMNNs KaHaTta i OTPUMYETLCS i3 TaKol 3aneXHOCTi:

1.3.3 spiral rope

an assembly of a minimum of two layers of wires
laid helically over a central wire

1.3.4 spiral strand rope
spiral rope comprising only round wires

1.3.5 fully locked coil rope

spiral rope having an outer layer of fully locked
Z-shaped wires

1.3.6 fill factor f

the ratio of the sum of the nominal metallic
cross-sectional areas of all the wires in a rope (A)
and the circumscribed area (A,)) of the rope based
on its nominal diameter (d)

1.3.7 spinning loss factor k

reduction factor for rope construction included in
the breaking force factor K

1.3.8 breaking force factor (K)

an empirical factor used in the determination of
minimum breaking force of a rope and obtained
as follows:

K=17 (1.1)

Ae — koecpilieHT 3anoBHEHHSA KaHaTa;
k — koediuieHT BTpaT Big 3B8UBaHHSA

Npumitka. Koedidientu K ansa kaHatis Hanbinbw no-
WMpEHUX MapoK HaBeaeHi y BIANOBIAHIA YacTuHi
EN 12385.

1.3.9 miHiManbHe po3puBHe 3ycunnsa Fnin

MiHimanbHe po3puBHE 3ycunns, Ske BU3HA4aETbCsA
Tak:

min =

he d — paiameTp KaHara;
K — koedilieHT po3puBHOro sycunns;
R, - Mapka kaHata, H/mMm?

1.3.10 mapka kaHarta R,

PiseHb BUMOr A0 3ycunnsa po3pusy, sike No3Ha-
YaeTbCA 4ucnom (Hanpuxnag, 1770 H/MMm2,
1960 H/mm?)

d?R.K
1000

where fis the fill factor for the rope

k is the spinning loss factor

NOTE: K-factors for the more common rope classes
and constructions are given in the appropriate part of
EN12385.

1.3.9 minimum breaking force (Fmin)

minimum breaking force which should be ob-
tained as follows:

(1.2)

where d is the diameter of the rope in mm
K is the breaking force factor
R, is the rope grade in N/mm?

1.3.10 rope grade (R))
a level of requirement of breaking force which is

designated by a number (e.g. 1770 [N/mm?],
1960 [N/mm?])
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Mpumitka. Mapku kaHaTta He 0DOB'A3KOBO BignoBiga-
IOTb MapKam MiLHOCTi Ha po3TAr ApPOTiB Y KaHaTi.

1.3.11 noroHHa Bara w

BriacHa Bara kaHaTa, oB4McreHa Ha OCHOBI NNo-
Wi NonepeyvyHoOro nepepisy MeTaneBoi YacTUHU
(A,,) 1 BOBXUHM KaHaTa 3 ypaxyBaHHAM LLiNbHOCTI
cTani i CUCTEMMN aHTUKOPO3IAHOTO 3aXMCTyY

1.3.12 BaHTa

TONOBHUA PO3TATHYTUN €NeMeHT Yy KOHCTPYKUil
(Hanpuknag, BIATSXKKA BaHTOBOro MOCTa), WO
MOXe cKknagaTtucs i3 kaHaTta, nacma abo nydkis
napanenbHUX ApOTiB 4YM NACoM.

1.4 Mo3Haku

(1) B paHoMy HOpMaTUBHOMY [JOKYMEHTI MOXYTb
ByTM BMKOpPUCTaHI NO3HakW, HaBedeHi B 1.6
EN 1993-1-1 Ta 1.6 EN 1993-1-9.

(2) JopatkoBi no3Hakn HaBegeHi 3a MicueM ix
NepLLOro 3acTOCyBaHHS B TEKCTI.

Mpumitka. OgHi i Ti cami NO3HAKM MOXYTb MaTK Pi3Hi
3HAYEHHS.

2 OCHOBU NPOEKTYBAHHA

2.1 3aranbHi NOMoXeHHsA

(1) MNMpoexTyBaHHA KOHCTPYKLIRA i3 PO3TArHYTUMMU
enemMeHTamMn NOBUHHO 34INCHIOBATUCL 3TiAHO 3
3aranbHUMK HopMaMmu, HaseneHumu B EN 1990.

(2) Npw npoekTyBaHHI TaKOX NOBUHHI BUKOPUCTO-
BYBaTUCL A0AaTKOBI NOMNOXEHHS LOAO PO3TSArHY-
TUX €NeMeHTIB, HaBeeHi B [JaHOMYy HOpMaTuB-
HOMY [LOKYMEHTI.

(3) Bnsa xapakTepuCTukM NigBULLEHOT HALINHOCTI
enemeHTiB MOXe ByTU BUKOopUCTaHa knacudika-
Lis 3a CTYNneHeMm BMMYBY HABKOIUUIHBOTO cepe-
JoBuila, fiKa HaBefeHa y Tabn. 2.1.

NOTE: Rope grades do not necessarily correspond to
the tensile strength grades of the wires in the rope.

1.3.11 unit weight (w)

the self weight of rope based on the metallic
cross-section (A,,) and the unit length taking ac-
count of the densities of steel and the corrosion
protection system

1.3.12 cable

main tension component in a structure (e.g. a stay
cable bridge) which may consist of a rope, strand
or bundles of parallel wires or strands

1.4 Symbols

(1) For this standard the symbols given in 1.6 of
EN 1993-1-1 and 1.6 of EN 1993-1-9 apply.

(2) Additional symbols aredefined where they first
occur.
NOTE: Symbols may have various meanings.

2 BASIS OF DESIGN

2.1 General

(1)P The design of structures with tension compo-
nents shall be in accordance with the general
rules given in EN 1990.

(2)The supplementary provisions for tension com-
ponents given in this standard should also be ap-
plied.

(3)For improved durability the following exposure
classes may be applied:

Tabnuua 2.1 — Knacu, L0 BpaxoByHTb HEraTUBHI BNNUBK

Table 2.1 — Exposure classes

i sTomu

[is koposii
Corrosion action

Fatigue action

6e3 30BHIWHBOrO BNNNBY
not exposed externally

i3 30BHILWHIM BNNUBOM
exposed externally

Bes cyTTeBOI gji BTOMYK
no significant fatigue action

Knac1 Knac 2
class 1 class 2
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KiHeub Tabnuui 2.1

is BTomMu

His kopoasii
Corrosion action

Fatigue action

Be3 30BHILWHBOro BNMAWBY
not exposed externally

i3 30BHiLLUHIM BNIUBOM
exposed externally

MepeBaxHa Aisn 0CLOBOT BTOMU knac 3 xnac 4
mainly axial fatigue action class 3 class 4

[is ocboeoi | 6okoBOi BTOMM krnac 5

axial and lateral fatigue actions (wind & rain) class 5

(4) 3'egHaHHA PO3TArHYTUX ENEMEHTIB i3 KOHCT-
PYKUi€EO NOBMHHO BYyTW Takum, W06 3abe3aneqnT
X 3aMiHy i perynioBaHHs.

2.2 Bumoru

(1) MNpn npoekTyBaHHi PO3TATHYTUX EMeMeHTIB

HeobXiZiHO po3rnsaaT Taki rpaHnYHi CTaxu:

— ULS (rpaHunyHi cTaHu 3a Hecy4o 30aTHICTIO):
OCbOBi HaBaHTaXEHHs, WO NPUKNaaarTbes,
HE MOXYTb NEpPEBULLYBATU PO3PaxyHKOBOro
3HaYeHHA Hecyyol 34aTHOCTI npu po3TAry,
AuB. po3gin 6;

— SLS (rpaHundHi ctaHn ekcnnyatauifiHoi npwu-
AaTHoCTi): piBHI HanpyxeHb i aecdopmauin B
eneMeHTi He MOXYTb NepeBuLLYBaTN rPaHnY-
HUX 3HaJYeHb, AnB. po3ain 7.

Mpumitka. 3 metolo 3abesnedeHHs noTpiGHOT AOB-

FOBI4YHOCTI NepeBipPKU Ha eKcnnyaTau,MHy FIpM,D,aTHiCTb

MOXYTb MaTth Ginblw BUCOKUA NPUOPITET Hag nepe-
Bipkamu Ha ULS.

— Broma: giana3oHu HanpyxeHb Big KONWBaHb,
CMPUYMHEHUX OCLOBOIO CUNOID Ta BibGpauieto
Bifj BITPY Ta CHiry, He MOXyTb NepeBuLLyBaTH
rPaHNYHNX 3HAYEHb.

Mpumitka. BHacnigok TpyaHoulis MoaenosaHHA 30ya-

>KEHOrO CTaHy PO3TANyBaHOro enemMeHTa nepesipkv 3a

SLS nosuHHi 6yTK npoBeaeHi 4OAATKOBO A0 Nepesipok

Ha BTOMY.

(2) Ons 3anobiraHHA MOXNUBOMY 3MEHLIEHHIO

Hanpy>xeHHA PO3TArHYTUX enemeHTis (TobTo cTa-

HY, KON BEMNUYMHA HanNPyXeHHA [0CArae B HUX

3HauYeHb, MEHLWNX HyNs, WO BUKNUKAE BTpaTy

CTIAKOCTI, BTOMY ab0 YWKOMKEHHSI KOHCTPYKTUB-

HUX €NEeMEHTIB), @ TaKOX iHLMX TUNIB KOHCTPYK-

LiMHUX eneMeHTiB, pO3TArHYTI ENEMEHTH MOXYTb

ByTn nonepeaHLO HaBaHTaXeHi LWNAXOM iX ae-

thopMyBaHHs Big NpUKNageHnx sycunb nonepeg-

HbOro HaTAry.

B Takux BuMnagkax nocTinHi Aii, AKi cknagaloTbea
i3 Aiv rpasiTauinHux cun G i nonepeaHboro HaTaAry

(4) Connections of tension components to the
structure should be replaceable and adjustable.

2.2 Requirements

(1) The following limit states shall be considered

in designing tension components:

— ULS: Applied axial loads shall not exceed the
design tension resistance, see section 6.

— SLS: Stress and strain levels in the component
shall not exceed the limiting values, see
section 7.

NOTE: For durability reasons, serviceability checks
may govern over ULS-verifications.

— Fatigue: Stress ranges from axial load
fluctuations and wind and rain induced
oscillations shall not exceed the limiting
values, see sections 0 and 0.

NOTE: Due to the difficulties in modelling the excitation

characteristics of tension elements, SLS checks
should be carried out in addition to fatigue checks.

(2) To prevent the likely de-tension of a tension
component (i.e. the stress reaching below zero
and causing uncontrolled stability or fatigue or
damages to structural or non structural parts) and
for certain types of structures, the tension compo-
nents are preloaded by deformations imposed on
the structure (prestressing).

In such cases permanent actions, which should
consist of actions from gravity loads "G"and

7
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[EAVE IS NI S R ENL B VIV b B RVAVE Pa

P, NOBUHHO po3rnNsgaTuch ik CyMapHe NocTiHe
HaBaHTaxeHHs1 G + P, 0o sikoro HeobxigHo 3acTo-
CyBaTu 4acTkoBi koediuieHTn 6eanekn G;, aus
poagin 5.

Npuwmirtka. Ans iHwWKWx matepianis i MeTogis OyaiBHULT-
Ba MOXyTb OyTW 3acTocoBaHi iHWI BuMOTrM ANs
kombiHauih HaBaHTaxeHb G i P.

(3) Byab-sKi NpUCTOCYBaHHA A0 PO3TArHYTUX ene-
MEHTIB 3aBOACHKOro BUrOTOBIEHHS (Hanpwuknaga,
ciona abo 3aTuckadi) NOBWHHI NPOEKTYBATUCh i3
ypaxyBaHHSM TPaHWYHOrO CTaHy 3a HEeCy4ow
30aTHICTIO | rPaHMYHOrO CTaHy ekcnnyartauinHol
npUAaTHOCTI, BUKOPUCTOBYHOUN PO3PUBHE 3yCUN-
nst abo ycTaneHy MiLHICTb KaHaTIB Ha CUMINoBe Ha-
BaHTaXeHHs, aume. po3gin 6. Btoma - Aaus.
EN 1993-1-9.

Mpuvmirtka. [lis BTOMU Ha kaHaTy 3anexuTs Big pagiyca
ciana abo nnowi 3akpinneHHs (WoA0 MiHIManbHOro
paaiyca — aus. puc. 6.1).

2.3 Aii
2.3.1 BnacHa eaza poamsi2Hymux efieMeHmie

(1) HopmaTusHe 3Ha4YeHHs BENMYMHM, L0 Xapak-
TEepU3ye BRacHy Bary po3TArHYTUX eNeMeHTIB i
NPUCTOCYBaHbL [0 HUX, BU3HAYeHy 3 ypaxyBah-
HRM NNOLWi NONePeyYHOro Nepepiay i YacTuHU Ma-
Tepiany, KpiM BUNaaKis, KONW Taki AaHi HaBegeH y
BlLaAnoBIAHMX YacTnHax EN 12385.

(2) Ans cnipanbHWX nacoMm, NMacoM i3 3aKpUTUM
3BMBAHHAM abo KOHCTPYKUIAHWUX OPOTOBMUX Ka-
HaTIiB HOMIHanbHa BnacHa sara g, mMoxe ByTu
BU3HA4YeHa TakuM YUHOM:

prestress "P",should be considered as a single
permanent action "G + P" to which the relevant
partial factors "G;" should be applied, see sec-
tion 5.

NOTE: For other materials and methods of construc-
tion other rules for the combination of "G" and "P" may
apply.

(3) Any attachments to prefabricated tension
components, such as saddles or clamps, should
be designed for ultimate limit states and service-
ability limit states using the breaking strength or
proof strength of cables as actions, see section 6.
For fatigue see EN 1993-1-9.

NOTE: Fatigue action on the ropes is governed by the
radius in the saddle or anchorage area (see Figure 6.1
for minimum radius).

2.3 Actions
2.3.1 Selfweight of tension components

(1)The characteristic value of the self weight of
tension components and their attachments
should be determined from the cross-sectional
area and the density of the materials unless data
are given in the relevant parts of EN 12385.

(2) For spiral stands, locked coil strands or struc-
tural or structural wire ropes the nominal self
weight g, may be calculated as follows:

g=WA,, (2.1)

Ae A, — nrowa nonepeYHoro nepepisy mMetane-
BUX €NEMEHTIB, MMZ;

W — NOroHHa Bara 3 ypaxyBaHHsIM ryCTUHU cTani i
CUCTEM aHTUKOPOSINHOMO 3axucty (Tabnuus 2.2),
H/MMm3.

(3) A, Moxe ByTn BU3Ha4eHa 3a hopmynow
Am

Oe d — 30BHIWHIA giaMeTp kaHaTa abo nacma i3
ypaxyBaHHAM aHTUKOPO3IMHOro NOKPUTTS, MM;

f — koedilieHT 3anoBHEHHS, gus. Tabnuuw 2.2.

where A, is the cross-section in mm? of the me-
tallic components

w [N/(mm3)] is the unit weight taking into account
the density of steel including the corrosion protec-
tion system, see Table 2.2

(3) A,, may be determined from

2
" (2.2)

where d is the external diameter of rope or strand
in mm, including any sheathing for corrosion pro-
tection

fis the fill-factor, see Table 2.2
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Tabnuusa 2.2 - MNorokHa Bara w i KoediuieHT 3aMOBHEHHS f

Table 2.2 — Unit weight w and fill-factors f
KoediuieHT 3anoBHeHHs f
Fill factor f
. . AOpit ocepas +! Kinbkictb Wapie APOTY |MoroHna Bara
Apir OCepAA Apir OCePAT 1 Ginbuue 2-x HaBKkono ocepas wx 107
+1 wap i3 +2 wapwm i3 = . 3
Tun kanata Z-nopi6Horo | Z-nogiboro wapie i3 Number of wire layers H/mm
Z-nogibHoro around core wire Unit weight w
ApoTy ApoTy poT welgnt u
Core wires Core wires Y x107 N/mm
Core wires +
+1 layer +2 layer 1 2 36 | >6
- . >2 layer
Z-wires Z-wires .
Z-wires
1 |KaHaTu cnipanbHo- 0,77 10,76 10,75 |0,73 | 830
nacMosi
Spiral strand ropes
2 |KaHatn i 3 noBHic- |0,81 0,84 0,88 830
THO 3aKpPUTUM
3BMBaHHAM
Fully locked caoil
ropes
3 |KaHaTtu nacmosi i3 930
Kpyrnoro ApoTy
Circular wire
strand ropes

(4) Ona kaHaTiB, cknagenux i3 napanenbHuX
Apotis abo napanenoHWX nNacom, nnowa none-
peyHoro nepepisy mertaneeoi 4acTuHM BU3Ha-
YaeTbea 3a hopmMynoto

Am =nap, ,

e n — KiNbKicTb okpemnx apoTie abo nacom kaHa-
TY;

a,,— nnoui nonepeyHnx nepepisis (L0 BU3HAYEHI
no ix giameTpy) abo nacma (i3 BignosigHoro ctax-
AapTy).

(5) Ansa posTarHyTux enemenTis rpynn C BnacHy
Bary BM3HA4aloTb 32 Barol) OKpeMuX CTaneBux
Apotie abo nmacom Ta Barok 3axUCHOTO Ma-
Tepiany (IMNEBI, Bocky Towio).

2.3.2 flin eimpy

(1) Bitposi edpextu, w0 noBrHHI GpaTtnck 4o ysa-

4, BKNIO4aTh:

— CTaTudHi  edpexkT  BITPOBOrO  NOTOKY, [AMB.
EN 1991-1-4, BKMO4aK4M NPOrMHK | KyTi NOBO-
POTY, SKi BUKNMKAIOTb 3rMHaNbHi MOMEHTU
BinA KiHUEeBWUX KPiNNeHb BaHT;

— aepoavHaMiyHi Ta iHWi 3bypeHHs, WO BUKMAK-
KalTb MOXNUBI KONMBAHHA BaHT, [AOMB.
po3gin 8.

(4) For parallel wire ropes or parallel strand ropes
the metallic cross-section

(2.3)

where n is the number of identical wires or strands
of which the rope is made

a,, is the cross-section of a wire (derived from its
diameter) or a (prestressing) strand (derived from
the appropriate standard)

5) For group C tension components the self
weight should be determined from the steel
weight of the individual wires or strands and the
weight of the protective material (HDPE, wax etc.)

2.3.2 Wind actions

(1) The wind effects to be taken into account

should include:

— the static effects of wind drag on the cables,
see EN 1991-1-4, including deflections and
bending effects near the ends of the cable,

— aerodynamic and other excitation causing pos-
sible oscillation of the cables, see section 8.
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2.3.3 HaeanmaixeHHs ¢id ob6nedeHiHHS

(1) HaBaHTaxeHHA Big obneaeHiHHs AuB. y O0-
aatky B EN 1993-3-1.

2.3.4 Tennosi dir

(1) Tennosi aji, ski HeobxigHo 6paTy go yearw,
NOBMHHI BKNtoYaTu edekT Big Ail pisHULi Temne-
paTyp MK BaHTaMM i iHLLMMK KOHCTPYKLLISSMU.

(2) ina BaHT, WO nignagarTe Nia 30BHIWHI AT, Aii
Bi pi3HMUiI TeMnepaTyp Takox NoBWUHHI GpaTucs
ao yearn, ame. EN 1991-1-5.

2.3.5 lNonepedHiti Hams2

(1) NMonepepaHin HaTar BaHT NOBUHEH BYTW TaknM,
wob nicns npuknNageHHs BCiX NOCTIAHNX HaBaH-
TaXeHb KOHCTPYKUisi Habysana noTpibHMX reo-
MeTpuuHUX obpucie i HeobxigHoro posnoginy
HanpyXeHb B HAX.

(2) NosuHHI ByTK 3aB4acHo nepenbadeHi npu-
nawTyBaHHs ANS NONEPEAHbOro HaTAry BaHT i
A0ro perynioBaHHsl, a HOpMaTtuBHI 3HaYEHHS Mo-
nepeaHLoro HaTary nosuHHI 6yt 3agaHi Takumu,
sIKi HeoOXxigHi ANs OOCsArHEeHHA noTpibHoro reo-
MeTpUYHOro obpucy 3rigHo 3 (1), NpURHATOrO B
rPaHU4HOMY CTaHi, WO po3rnsgaeTsCes.

(3) Akuwto perynioBaHHsA HaTAry BaHT He nepeaba-
YaEeTLCA, TO MPU NPOEKTYBAHHI KOHCTPYKLii no-
BUHHI OyTu BpaxosaHi TiNbky AiloYi 308BHIWHI
HaBaHTaXeHHs.

2.3.6 3amina ma empama po3msicHymux eJle-
MeHmia

(1) 3amiHa He MeHLW HiX O4HOro PO3TArHYTOro
eniemeHTa nosuHHa ByTW B3siTa 4O yBarn npu
NPOEKTYBaHHI SIK NepexigHa pos3paxyHKoBa Cwu-
Tyauist CTaH KOHCTPYKU,T.

Mpumitka. HauioHanbHKUA OO4ATOK MOXE BM3HaAYaTU

nepexifHi yMOBY HaBaHTAXEHHS | YacTkoBi KoedilieH-
Tv 6e3nekun ans ix 3amMiHu.

(2) Moxnuea HecnogisaHa BTpaTa Gyab-AKoro i3
PO3TArHYTUX €feMeHTiB NoBUHHA ByTu B3ATa A0
yBaru sik agapiniHa po3paxyHKkoBa cuTyauis.

MNpumitka 1. HadioHanbHWiA foaatok Moxe BU3HaYa-
TW, e Taka asapiliHa po3paxyHKOBa CUTyallisi MOXe
3'ABUTUCH, @ TAKOX BKNIOYATU BUMOTY Woao 3abesne-
YeHHs Be3nekn Ta YMOBU HaBaHTaXEHHNA ANS po3Tsr-
HYTUX ENEMEHTIB.

Mpumitka 2. 3a BIACYTHOCTI NEBHUX JOCTiAXEeHb AW-
HaMiyHMX edeKTiB HeCnoAiBaHoOro BUNYYEHHS MOXe
B6yTn nepenbayveHnin gna HeobxigHoro 3anacy Miu-
HOCTI LWINAXOM BUKOPWUCTaHHS edekTy [04aTKOBOI
ait Eg
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2.3.3 Ice loads
(1) For ice loading see Annex B to EN 1993-3-1.

2.3.4 Thermal actions

(1) The thermal actions to be taken into account
should include the effects of differential tempera-
tures between the cables and the structure.

(2) For cables exposed externally the actions from
differential temperature should be taken into ac-
count, see EN 1991-1-5.

2.3.5 Prestressing

(1) The preloads in cables should be such that,
when all the permanent actions are applied, the
structure adopts the required geometric profile
and stress distribution.

(2) Facilities for prestressing and adjusting the ca-
bles should be provided and the characteristic
value of the preload should be taken as that re-
quired to achieve the required profile in (1) at the
limit state under consideration.

(3) If adjustment of the cables is not intended to
be carried out the effects of the variation of
preloads should be considered in the design of
the structure.

2.3.6 Replacement and loss of tension compo-
nents

(1) The replacement of at least one tension com-
ponent should be taken into account in the design
as a transient design situation.

NOTE: The National Annex may define the fransient
loading conditions and partial factors for replacement.

(2) Where required a sudden loss of any one ten-
sion component should be taken into account in
the design as an accidental design situation.

NOTE 1: The National Annex may define where such
an accidental design situation should apply and also
give the protection requirements and loading
conditions, e.g. for hangers of bridges.

NOTE 2: In the absence of a rigorous analysis the
dynamic effect of a sudden removal may conserva-
tively be allowed for by using the additional action
effect E4
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Ey =kEgzy —Eg4q, (2.4)

e k=1,5;

E 4 — edekT poapaxyHkoBoi aii 6e3 Buny4YeHHs
BaHT,

E ., — po3paxyHKkoBa fis npu BUMyYeHHi signo-
BiAHOI BaHTH.

2.3.7 BmoMHe HagaHMaXeHHs

(1) BromHe HaBaHTaxeHHsA ans. EN 1991.

2.4 Po3paxyHKOBi cuTyau,ii Ta 4acTKoBi
koediuieHTN 6e3neku

2.4.1 [lepexidHi po3paxyHkoei cumyauii 6ydie-
Huymea

(1) Ha nepiop 6ygisHuuTea YacTkoBuit KoedilieHT
6e3neky ANA NOCTIMHUX HaBaHTaXeHb Moxe ByTu
3MIHEHUI BIANOBIAHO [0 KOHKPETHUX PO3paxyH-
KOBUX CUTYaLit | Moaenei rpaHuYHUX CTaHiB.
MNpumitka. B HauioHaneHoMy goaatky Moxe 6yTu Bka-
3aHui koediuieHT Besnekn ans nepioay 6yaisHuyTea.
PekomeHpoBaHi 3Ha4eHHS g ;-

vs =1,10 — ana kopoTko4acHoro nepiogy (Kinbka ro-
OVH), ANa yCTaHOBKM NepLUoro nacMa npu TexHonorii
YCTaHOBOK "Nacmo 3a nacMom";

vg =1,20 — 4NA YCTAHOBOK iHLWKX NACOM;

v =1,00 — ans cnpusTnuemx edexTis.

2.4.2 Nocmilxi cumyauit npomsi2zoM ekcnya-
mauii

(1) Bns nepesipok Ha ULS, SLS 1a sTOMYy vac-
TKOBI koedilieHTn 6eanekn MoXyTs ByTH 06TpyH-

TOBaHUMW:
— CKnagHowamu yMoB AOCHiaXeHb;

— 3axofamMu 3 BUKINOYEHHS 3ruHanbHUX edexTis.

Mpumitka. BignosigHi 3Ha4eHHs yy, HaBeaeHi 8 pos-
Aini 6.

where k=15

E 4 represents the design effects with all cables
intact;

E, represents the design effects with the rele-
vant cable removed.

2.3.7 Fatigue loads
(1) For fatigue loads see EN 1991.

2.4 Design situations and partial factors

2.4.1 Transient design situation during the
construction phase

(1) For the construction phase the partial factor for
permanent loads may be amended to suit the par-
ticular design situation and limit state model

NOTE: The National Annex may define the partial
factor yg; for the construction phase. Recommended
values yg; are:

vg = 1,10for a short time period (only a few hours) for
the installation of first strand in strand by strand
installations

16 =1,20 for the installation of other strands

v = 1,00 for favourable effects.

2.4.2 Persistent situations during service

(1) For ULS, SLS and fatigue verifications partial
factors y,, may be based on

— the severity of the conditions used for proving
tests

— the measures employed to suppress bending
effects.

NOTE: Appropriate values for vy, are given in section 6.

1"
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3 MATEPIAN

3.1 MigHicri ctanen i aporTis

(1) XapakrepucTuyHi 3Ha4eHHs fy i f, KOHCTPYK-
uinHoi crani Ta f , abo fy 4 Ta f, Ans apoty npui-
MaloTb 3a BiANOBIAHUMMW TEXHIMHUMM cneundika-
UistMu.

Mpumitka 1. Ona crani — ave. EN 1993-1-1 T1a
EN 1993-1-4.

MpumMitka 2. Anga apoty — ane. EN 10264 yactuHa 1 —
YactvHa 4.

Mpumitka 3. [Ina kanaTie — aus. EN 12385, yactunHa 4
Ta 4YactmHa 10.

Mpumitka 4. Onsa kiHuesnx Myt — ane. EN 13411-3.
Npumitka 5. Ansa nacom — gue. EN 10138-3.

MNpumitka 6. HauioHanbHWiA 4ONaTOK MOXE BCTaHOB-
MOBaTH MakcumarnbHi 3HaueHHs f, i3 yMOB JOBroBiy-
HOCTI.

3HadeHHs, wo pekomMeHayrTbeA:

ANs cTanesoro Apory:
— KpYrnoro fiepepisy: HoMiHanbHa MitHICTb Ha pO3THAr —
1770 HimMm;

— Z-nopibHoro nepepisy: HOMiHanbHa MiUHICTb Ha po3-
TAr — 1570 HiMM;

— ANs HEPXAaBito4Oro CTaneBoro ApoTy KPYrnoro ne-
pepisy HOMiHanbHa MiLHICTb Ha poaTar — 1450 H/MM2.

3.2 Mogynb NpyXHOCTI
3.2.1 PosmsazHymi enemeHdmu 2pynu A

(1) Moaynb NpY>XHOCTi ANS PO3TArHYTUX eNeMeH-
TiB £ = 210 000 H/MMZ2, ans cucteMm, BUroToBne-
HUX i3 HEpXasitunx cranen, gue. EN 1993-1-4.

3.2.2 PosmsieHymi enemesmu 2pynu B

(1) Moaynb NpyXHOCTI NS pO3TArHyTUX ene-
MeHTIB rpynun B BU3HauyaeTbCca Ha OCHOBI pe3ynb-
TaTis sunpobysaHb.

NMpumitka 1. Mooynb NPYXHOCTI 3anexuTb Bif piBHA
HanpyxeHHs i Big Toro, 4u Byna BaHTa nonepeaHLo
PO3TArHYTOIO, Ta UMKIIYHOTO HABAHTaXXEHHS! | PO3BaH-
TaXeHHs1.

Mpumitka 2. XXopcTkicTe Npy HATRry BaHTK ANs pos-
TArHyTMX enemeHTis rpyn B i C BusHauaeTbes nobyT-
KOM MOZynsi MPYXHOCTI Ha nnowy nonepeyHoro
nepepizy MeTaneBol YacTUHN KaHaTy A,

(2) CiyHuI MoAaynb BUKOPUCTOBYHOTH K MOOYNb
NPYXHOCTI  ANA  KOHCTPYKUIMHOIO pO3paxyHKy
PO3paxyHKOBWUX CUTYaLin NPOTATOM BCbOro CTPO-
Ky cnyxbu. BnacHe 3Ha4eHHs! yCTAHOBMOIOTL 3
ypaxyBaHHsM TUMy BaHTuU Ta il giaMeTpa i BU3Ha-
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3 MATERIAL

3.1 Strength of steels and wires

(1) The characteristic values fy and f, for struc-
tural steel and f,, , or f; 1 and fu for wires should be
taken from the relevant technical specifications.

NOTE 1: For steel see EN1993-1-1 and EN1993-1-4.
NOTE 2: For wires see EN 10264, Part 1 to Part 4.
NOTE 3: Forropes see EN 12385, Part 4 and Part 10.

NOTE 4: For terminations see EN 13411-3.
NOTE 5: For strands see EN 10138-3.

NOTE 6: The National Annex may give a maximum
value for f, for durability reasons.

The following values are recommended:

steel wires
— round wires: nominal tensile strength: 1770 N/mm?

— Z-wires: nominal tensile strength: 1570 N/mm?

— stainless steel wires: round wires: nominal tensile
strength: 1450 N/mm?

3.2 Modulus of elasticity
3.2.1 Group A tension components

(1) The modulus of elasticity for Group A tension
components may be taken as E = 210000 N/mm?;
for systems made of stainless steels see EN 1993-14.

3.2.2 Group B tension components

(1) The modulus of elasticity for Group B tension
components should be derived from tests.

NOTE 1: The modulus of elasticity is dependant on the
stress level and whether the cable has been prestret-
ched and cyclically loaded and unloaded.

NOTE 2: The tension stiffness of the cable for tension
compoenents of Group B and C may be determined by
multiplying the modulus of elasticity by the metallic
cross section A,

(2) The secant modulus should be used as the
modulus of elasticity for structural analysis for
persistent design situations during service. Char-
acteristic values should be obtained for each ca-
bie type and diameter and should be determined
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H4alTb 38 pe3ynbTaTaMn O0CTaTHLOI KiNbKOCTI
LMKNIB HABAHTaXeHb (He MeHLWe HixX 5) Big Fiy i
Fsyp ANsi TOTO, 1106 3a6e3neunTn ogepaHHs Ao-
CTOBIPHUX 3HaueHb, Ae Fiy i Fg,, — BiANOBIAHO
MiHIManbHi | MakcMmanbHi CUnu, WO AT HAa BAHTY
B YMOBaX KOHKPETHUX NOCTIMHWUX Ta 3MIHHUX filA.

(3) Ans BunpobyBanbHWX 3paskis Manol 4OBXUHA
(MeHLWe HiX AecCATUKpaTHa QOBXWHA CNETIHHS)
oAepXXaHe 3HaYeHHs Nos3yyocTi byge MeHLue HiX
ONSi BaHT BENWKOT AOBXUHU.

Mpumitka 1. 3a BigcyTHOCTI 6iNbW TOYHMX 3HAYEHb
edekT, Wo BKasaHWi Buwe, BepeTbcs Ao yBaru npu
pisaHHi N0 AOBXUHI LUNAXOM J0AATKOBOTO CKOPOYEHHS
Ha 0,15 Mm/m.

MNMpumitka 2. 3a BiacyTHocTi pesynbTaTis BUNpo6y-
BaHb HOMIHanNbHE 3HA4YEHHA MOAYNS NPYXHOCTI ANs
BUKOPUCTaHHA Y neplioMy HabnukeHHi HasegeHe B
Tabnuui 3.1. Binbw goknagHiwe — ams. EN 10138.

after a sufficient number of (at least 5) load cycles
between Fi s and F,, to ensure stable values are
obtained, where Fi,; and F,, are the minimum
and maximum cable forces respectively under the

characteristic permanent and variable actions.

(3) For short test samples (sample length < 10 x
lay length) the value of creep obtained will be
smaller than for long cables.

NOTE 1: In the absence of more accurate values this
effect may be taken into account for cutting to length by
applying an additional shortening of 0,15 mm/m.

NOTE 2: When test results are not available, nominal
values of moduli of elasticity for use as first estimates
are given in Table 3.1. For further information see
EN 10138.

Tabnuus 3.1 — Moaynb npyxHocTi Eq, BiN0BIAHWA 3MIHHUM HABaHTAXEHHAM Q

Table 3.1 — Modulus of elasticity Eq corresponding to variable loads Q
Eq, kHIMM?
BucokomiyHa crane ans [kN/mm?]
PO3TArHYTUX €NEMEHTIB " i 5 T
High strength tension component Cranesun gpit Hepmagmouwm CTanegww apit
steel wires stainless steel wires
1 Cnlpan'bHo-nacmom KaHaTu 150 + 10 130 + 10
Spiral strand ropes
5 KaHaTtu 3 noeHicTio 38KPUTUM 3BUBAHHAM 160 + 10 _
Fully locked coil ropes
Macmosi apoToei kaHath CWR
+ +
3 Strand wire ropes with CWR 100+ 10 90+ 10
4 Macmosi ,quTosu KaHaT! CF 80 + 10 _
Strand wire ropes with CF
5 [My4ok napanensHUx Aporie 205 + 5 _
Bundle of parallel wires
My4ok napanenbHUX Nacom + _
6 Bundle of parallel strands 1955

MpumiTka 3. HomiKanbHi 3Ha4YeHHS MOAYNA NPYXHOCTI
E pns xaHarTiB i3 NOBHICTIO 3aKPUTUM 3BUBAHHAM HaBe-
AeHi B Tabnuui 3.1. Ui po3paxyHKoBi 3Ha4eHHS 3acTo-
COBYIOTBLCS NPU LUKNIYHOMY HABaHTaXXEHHI B iiana3oHi
30% — 40% Big obuncneHoi MiLHOCTI Ha po3puB F .

Mpumirtka 4. BauTu rpynu B 6e3 nonepegHboro Hanpy-
XEHHSA BUABNAIOTL SK NPYXHi, TaK i 3annWKoBi gedop-
Mauii nNpyM CTaTU4HOMY HaBaHTaXeHHi. Taki BaHTW
pekoMeHgyeTbCa NigaaBaTv NonepeaHLOMY po3TAry
nepep abo Nicns ix yCTaHOBKW LUNAXOM LMKITIYHOIO Ha-
BaHTaXeHHs A0 MakcMmanbHo! BenuuuHn 0,456 o .

NOTE 3: The nominal values of the modulus of elasti-
city E for fully locked coil ropes are given in Figure 3.1.
These estimated values apply to cyclic loading range
between 30 % and 40 % of the calculated breaking
strength F .

NOTE 4: Non pre-stretched Group B cables exhibit
both elastic and permanent deformations when
subjected to static loading. It is recommended that
such cables are pre-stretched before or after
installation by cyclic loading up to a maximum of
0,4560 . For cutting to length such cables should be
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[ns po3pisaHHs Ha piBHIi Bigpi3kK Taki BaHTV nonepeg-
HbO PO3TAryIOTb i3 TOYHICTIO, WO NpUNycKaeTsca 0b-
NnagHaHHAM AN perynioBaHHs B ymoBax bygisensHoro
MargaH4uka.

MNpumitka 5. [na pucyHka 3.1 3acTOCOBYIOTb TaKki
AONYLLEHHS:

— AOBXWHA CNNeTiHHSA npuiMacTbea binbwe 10 gia-
MeTpiB;

— MiHiMankHe 3HaueHHs HanpyxerHs cknagae 100H/Mm2.
JliHiHe 3Ha4YeHHSA HanPYXEHHSA NPUAMAETBCA TaKuUM,
L0 AOPIBHIOE HWXHIA MEXi Oiana3oHy Npy»KHOCTI.

1,8 x10°
N/mm~

1,7 x10°

1,6 x10°

2

T L5xI10°

E 14x10°

1,3 x10°

1,2 x10°

1,1 x10°

1,0 x10°

]

05 06 0,7 08 09
GG-Q
UG'? TU@

GG+p — HANPYXEHHA NPU XapakTePUCTUHHUX NOCTIMHUX
oiax;

0 qQ — MaKCMMarbHEe Hanpy>XeHHsi NPy XapakTepucTud-
HUX 3MIHHUX Jiax;

Eq — Modynb NpyxHOCTi ANs cTanvx po3paxyHKoBuX
CTaHiB KOHCTPYKLif NPOTSrom CTPOKY Cnyxou;

Eg+p — MOAYNb NPYXHOCTI ANA BignosigHWx pospa-
XYHKIB epexigHnx po3paxyHKOBUX CUTYaLiN;

E4 — Mooynb npyXHOCTi AN po3pi3aHHa Ha MipHi No
OOBXWHI Biapi3ku;

G — HanNpy>XeHHA AN po3pi3aHHs Ha MipHI NO JOBXWHI
Bigpi3Ku

|

1,0

pre-stretched with a precision related to the facilities for
in-situ adjustment.

NOTE 5: For Figure 3.1 the following assumptions
apply:
— the lay length is greater than 10 x the diameter

— the minimum value of stress is 100 N/mm?

The minimum value of stress is the lower bound of the
elastic range.

e e i e e SDAHUYHE FHAYCHNS

limiting value
CEPEONE BHAYCHHS
mean value

og+p Stress under characteristic permanent actions

og maximum stress under characteristic variable ac-
tions

Eq modulus of elasticity for persistent design situations
during service

E;.p modulus of elasticity for an appropriate analysis
for transient design situations during construction
phase up to permanent load G+P

E, modulus of elasticity for cutting to length

o4 stress for cutting to length

PucyHok 3.1 — Moaynb NpyXHOCTi £ Ans KaHaTiB i3 NOBHICTIO 3aKpUTUM 3BMBEHHAM
Be3 nonepegHbOro po3TAry
Figure 3.1 — Modulus of elasticity E for non pre-stretched fully locked coil ropes for bridges
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3.2.3 PoamseHymi enemenmu 2pynu C

(1) Moaynb npyXHOCTi ONs poO3TArHyTMX ene-
mMeHTiB rpynu C npuimaeTbes 3a EN 10138 abo
Tabnuueto 3.1

3.3 KoedbiuieHT TennoBoro po3wmupeHHs

(1) KoeiuieHT TENNOBOro po3WUPEHHA NpUima-
€TbCA:
— [OnsA cTaneeBoro ApoTy

3.2.3 Group C tension components

(1) The modulus of elasticity for Group C tension
components may be taken from EN 10138 or Tab-
le 3.1.

3.3 Coefficient of thermal expansion

(1) The coefficient of thermal expansion should be
taken as
— for steel wires

ar =12x1078°C;

— ANA Hepxasito4oro ApoTy

— for stainless steel wires

ar =16x107°°C. (3.1)

3.4 Po3pisyBaHHA Ha MipHi N0 JOBXWUHI
BiAPi3KM PO3TArHYTUX eneMeHTiB rpynu B

(1) Nacma MoxyTb BYTWU 3amapKoBaHi TiNbKX ANs
pi3aHHA Ha 3agaHy AOBXWHY i TiNbKW ANA pisaHHA
3a NpUNUCaHo0 NepepisansHO CUIOK.

(2) Ana ToYHOro pospisaHHA Ha 3agaHy JOoBXUHY

nosuHHi OyTK BpaxoBaHi Taki AaHi:

— BUMIPSHI 3HAa4YEHHS NOAOBXEHHS Bifl G4 i Og4p
NiCASt LMKMIYHOMO HaBaHTaXeHHs — 3rigHo 3
3.2.2(2);

— PIi3HNLUA MDK pO3paxyHKOBOKW TeMnepaTypolo
(3suyaitHo 10 °C) i TeMnepaTypolo HagkoNuLL-
HbLOro cepeaoBuLLa NP Po3pi3aHHi Ha 3agaHy
DOBXUHY;

— [OBroYacHa NOB3ydviCTb BaHTW Nig HaBaHTa-
XKEHHAM;

— poAaTtkoBe MOAOBXEHHS enemMeHTa nicns
YCTaHOBKA 3aTUCKaMIB Ha HUX;

— Aedopmadin Nicns nepworo HaBaHTaXKeHHS.

MpumiTka. MNos3yuicTe BaHTH | ycagka koHyca Oyne

NPOAOBXYBAaTUCH MiCNS YCTAHOBKM, OTXKe BinblL BUCOKI

HaBaHTaXXeHHA MOXNNBO ByayTb NOTPIOKI Nig 4ac MoH-

Taxy, wob sbanaHcysaT¥ NOB3Y4YiCTb BAHTU i TBEp-

AIHHA  3anBanbHOro KOHYyCa nMICNA OXONOAXEHHS

po3nnaBneHoro Metany i NPpUKNaaeHHA no4aTtkoBoro
HaBaHTaXeHHSA.

3.5 MipHi no poBxuHi Bigpi3ku Ta goNycku Ha
BUIOTOBJEHHSA

(1) Po3mivaHHA NOBHOI JOBXWHWU BaHTU | BCIiX
BUMIPSHMX TOYOK ANS KpinneHHs cigen Ta
3aTUCKayiB BUKOHYETBLCA Nig NEBHUM NonepeaHim
HaTaArom.

Npumitka. HaHeceHHs Q0QaTKOBUX KOHTPONBHUX

MITOK A03BoONse 3gincHioBaTy Binbu NisHi nepesipky
TOYHOCTI AOBXWUHW NiCNS YCTAHOBKM YacTWH Ha MicLe.

3.4 Cutting to length of group B tension
components

(1) Strands may only be marked to length only for
cutting at a prescribed cutting load.

(2) For exact cutting to length the following data

should be considered:

— measured values of the elongation between c 4
and og,p after cyclic loading according to
3.2.2(2)

— difference between the design temperature
(normally 10 °C) and the ambient temperature
when cutting to length

— long term cable creep under loads

— additional elongation of cable after installation
of cable clamps

— deformation after first loading.

NOTE: Cable creep and cone setting will continue after
installation, therefore higher loads may be required
during erection to account for cable creep and setting
of the pouring cone after cooling of molten metal and
after the initial load is applied.

3.5 Lengths and fabrication tolerances

(1)The total length of the cable and all me-asuring
points for the attachment of saddles and clamps
should be marked under a defined preload.

NOTE: The provisions of additional control markings
allow for later checks of the exact length after parts
have been installed.
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(2) Bonycku Ha BUrOTOBNEHHSN NOBWUHHI ByTW NpuiA-
HATUMK NICNA NONEPeaHbLOro Po3TAry i LUKMIYRO-
ro HaBaHTaXeHHsA Ta PO3BaHTaXKEHHS.

(3) Akwo KOHCTPYKUii 4yTnuei Ao Bigxunis Big
HOMIHanNbHUX FEOMETPUYHUX BENUYUH (Hanpuk-
nag, BHacnigoK NOB3y4oCTi), HeobxigHO nepe-
A6aunMTn HanawTyBaHHs NS perynioBaHHs.

3.6 KoediuieHT TepTs

(1) KoedhiuieHT TepTa MK KaHaTaMu i3 NOBHICTIO
3aKpUTUM 3BUBAHHSM | CTAaneBnM ynawTysaHHaM
(3aTuckayamiu, cignamn, diTuHramMn) Bu3Haua-
€TbCH HA OCHOBI pe3ynbTartis BUNpobyBaHb.
Mpumitka. Cunn TepTa MOXYTb BYTU 3HKEHI LINAXOM
3MeHLLIEHHS fiameTpa, SKLO 3ycunns poaTtsry 36ins-
LYETLCA.

(2) KoedbiuieHT TepTs Ans iHWKWX TUNIB KaHaTiB Ta-
KOX BM3HA4YaeTbCA Ha OCHOBI BUNPODYBaHb, OUB.
gogatok A.

4 NOBroOBIYHICTb APOTIB, KAHATIB TA
NACOM

4.1 3aranbHi BUMOrun

(1) Ana po3rarHyTux enemenTis rpyn B i C 3 kna-
camu ain 2, 4 i 5 arigHo 3 Tabnivuero 2.1 cucrema
3aXMCTY Bif KOPO3il NOBUHHA OYTH TaKo:

— 1) okpeMi 4pOTU NOBUHHI BYTK 3axuLIEHNMHU
BiJl KOpO3ii;

— 2) BHYTPILWHI WWapy KaHaTy NOBUHHI ByTH 3axu-
LWEHUMMU Bi NPOHWUKHEHHSA BOMNOTU;

— 3) 30BHIWHIV Wap KaHaTy NOBUHEH MAaTW aHTU-
KOPO3iHUIA 3axXuUCT.

(2) PoaTtarnyTi enemMeHTn rpynu C, siKk BU3HAYEHO
B8 Tabnuui 1.1, NOBMHHI MaTK ABa B3aeMONOB'A3a-
HUX Wapu aHTUKOPO3inHOro 3axmucty abo byTtu i3
BHYTPILLHIM HanoBHIOBAYEM MOMIX ABOMA CUCTeE-
Mamu.

(3) B micusax yctaHoBkM 3aTuckadiz abo 3akpin-
neHb HeobOXxigHO BXMBATW OOAAaTKOBUX 3acobis
LLIOA0 aHTUKOPO3IHOro 3axncTy 4ns 3anobiraHHsA
NPOHNKHEHHIO BONOTH.

(4) TpaHcnopTyBaHHs, ckriagyBaHHs Ta 06Cnyro-
BYBaHHA — AuB. AogaTok B.
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(2) The fabrication tolerances should be taken
into account after pre-stretching and cyclic load-
ing and unloading.

(3) When structures are sensitive to deviations
from nominal geometrical values (e.g. by creep),
facilities for adjustments should be provided.

3.6 Friction coefficients

(1) The friction coefficient between fully focked
coil cables and steel attachments (clamps, sad-
dles, fittings) should be determined from tests.

NOTE: The friction forces may be reduced by reduction
of the diameter if tension is increased.

(2) The friction coefficient for other types of cables
should also be determined from tests, see Annex
A.

4 DURABILITY OF WIRES, ROPES AND
STRANDS

4.1 General

(1) For Group B and C tension components with

exposure classes 2, 4 and 5 according to Table

2.1 the corrosion protection system should be as

follows:

— 1. Individual wires should be protected against
corrosion;

— 2. Therope interior should be protected to stop
the ingress of moisture;

— 3. The outer surface should be protected
against corrosion.

(2) Group C tension components as defined in Ta-
ble 1.1 should have two layers of corrosion pro-
tection systems with an interface or inner filler
between the two systems.

(3) At clamps and anchorages additional corro-
sion protection should be applied to prevent water
penetration.

(4) For transport, storage and handling, see An-
nex B.
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4.2 AHTUKOPO3IiIMHWI 3aXUCT OKPEMUX APOTIB

(1) KoxxHuw ctanesuin ApiT y cknaai posTarHyTux
enemeHTis rpyn B i C nOBMHEH MaTu NOKPUTTA Ha
OCHOBI LIMHKOBOTO cnnasy.

(2) B po3tsarHyTux enemeHTax rpynu B nokputrta
Ha OCHOBI LIMHKY abo Ha OCHOBI LUMHKOBOTO cnna-
BY ANSA OpOTIB KPYrnoro nepepizy NOBUHHO ByTu
BUKOHaHO 3rigHo 3 EN 10246-2, knac A. Ons
ApoTiB (hirypHOro nepepily Take NOKPUTTA NOBUH-
HO BignosiaaTun sumoram EN 10264-3, knac A.
Mpumitka 1. Z-nogi6Huin B nepepisi apit 3asuyaiHo Mae
BinbWw TOBCTE ranbBaHiYHE MOKPUTTRA i3 PO3PaxyHKY
300 /M2, BPaXOBYIOHM MOXIMBICTL 3MEHLLEHHS TOB-
LLIMHW NOKPUTTA HA FOCTPUX KyTax.

Mpumitka 2. AHTUKOPO3IAHWIA 3aXUCT APOTY i3 LMHKO-
soro crnnasy Zn95A15 e Ginblu HAAIAHWUM HiX 3aXUCT i3
LIMHKY 0aHakoBoi ToBwmHN. Cnnas Zn95A15 moxe Bu-
KOpPUCTOBYBATUCH ANS NOKPUTTA KPYrnoro i Z-noaibHo-
ro B Nepepisi APOTY AK OCHOBHUA 3@ BArO KOMMOHEHT,

(3) AHTUMKOPOSINHWIA 3axXUCT OpPOTIB €nNeMeHTIB,
WO pos3TAryoTLES, rpynu C 34iNCHIDETLEA BiANo-
BiaHo no EN 10138.

4.3 3axucT Big Kopo3ii BHYTPIlWHbOT YacTUHU
PO3TArHYTUX eneMeHTiB rpynu B

(1) Bci BHYTpILUHI KAaHATHI NYCTOTY 3aNOBHIOIOTHLCH
aKTMBHUM abo NacvBHUM HaNOBHIOBAYEM, L0 NPO-
Tuaie BONo3i, BUCOKi TeMnepaTypi abo eibpauii.

Mpumitka 1. [lo knacy akTUBHUX HanNOBHIOBAYIB BiAHO-

CUTLCA noniypetaHoBe Mactuno 3 NiACTUNBHUM Wwa-
pom i3 hapbu 3 LMHKOBUM NUSOM.

Mpumitka 2. Ak nacusHWin BHYTPIWHIA HanosHoBaY
MOXe BUKOPUCTOBYBATUCL NEPMEHEHTHUIA eNacTUHHO-
nnNacTuyHU BicK abo BYrneBOAHUA NoniMep i3 ano-
MiHIEBUM HANOBHIOBaYaMm.

Mpumirka 3. BHyTpiwHe 3anoBHEHHS, BUKOHaHe Nig
4Yac BUrOTOBNEHHS PO3TArHYTOrO eNeMeHTa, MoXe BU-
0asnioBaTUCL NPU KOO HaBaHTAXEHH|, TOMYy 3 4acoM
HeobxiaHO nepeabaunTy iHWI 3aX0aM aHTUKOPO3iAHO-
ro 3axucry.

Mpumitka 4. BHYTpiWHE 3anOBHEHHA NOBUHHO ByTw
nigibpaHvm Tak, wob YHUKHYTU Byab-sikoi HecyMic-
HOCTi 3 iHWWMKN 33X0AaMN aHTUKOPOS3INHOTO 3axuCTy,
IO 3aCTOCOBYIOTLCA ANA 4AHOTO KaHary.

4.4 AHTUKOPO3iINHKIM 3aXUCT 30BHIWHLOI
YacTUHU POITArHYTUX enemMeHTiB rpynu B

(1) Micns 3aBepLueHHs ByAiBHULITBA BXUBAIOTLCS
AoAaTkoBi 3axoAu WOAO 3axucTy Big Kopoasii i3
METOI KOMMEeHCcaUii MOXIUBOro NOLUKOMKEHHS
NPOTMUKOPO3INHOro 3ax1CTy Ta BTpaTWU LUMHKY.

4.2 Corrosion protection of individual wires

(1) Each steel wire within group B and C tension
components should be coated with either zinc or
zinc alloy compound.

(2) For group B tension components zinc or zinc
alloy coating for round wires should be in accor-
dance with EN 10264-2, class A. For shaped
wires coating should comply with EN 10264-3,
class A.

NOTE 1: Generally Z-shaped wires are galvanized with
a thicker coating thickness of up to 300g/m? to allow for
a reduction in thickness on sharp corners.

NOTE 2: Wires coated with a Zn95Al5 alloy have a
much improved corrosion protection than galvanizing
with zinc of the same coating thickness. Round and
Z-shaped wires can be coated with a Zn95AI5 basis
weight.

(3) For Group C tension components, coating of
wires should comply with EN 10138.

4.3 Corrosion protection of the interior of
group B tension components

(1) All interior voids within cables should be filled
with an active or passive inner filling that should
not be displaced by water, heat or vibration.

NOTE 1: Active fillers are polyurethane-oil based with
zinc dust paint.

NOTE 2: Passive inner fillers can be permanent
elastic-plastic wax or aluminium flake in hydrocarbon
resin.

NOTE 3: The inner filling applied during the manufac-
ture of the tension components can extrude when the
component is loaded (bleeding), so that other corro-
sion protection measures should be timed accordingly.

NOTE 4: The inner filling should be selected to avoid
any incompatibility with the other corrosion protection
measures being applied to the cable.

4.4 Corrosion protection of the exterior of
group B tension components
(1) After construction additional corrosion protec-

tion measures should be applied to compensate
for any damage incurred and for the loss of zinc.
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Mpumitka. Takum 3axucToMm Moxe ByTH nonieTuneHo-

Ba izonsuia 4m 3baraveHa umHkom capba. MiHimanbHa

TOBLINHA NONieTUNEHY NOBUHHA OOPIBHIOBATW 30BHILLI-

HbOMY AjamMeTpy kaHaTy, nogineHomy Ha 15, ane He

MEHLUa HiX 3 MM.

Cucrema 3axucTy Ha ocHoBI hapbu noBuHHA, AK

MiHIMYM, BKMoYalo4dn B cebe:

— [Ba rpyHTyBanbHUX LUapW noniyperaHy TOB-
WKrHo 50 MKM i3 LLUHKOBUM MUNOM;

— [Ba 3asepuwanbHUX Wwapwn noniypetasy ToB-
tMHOKW 125 MKM i3 crnoao, Lo MICTUTb B COBi
3aniso.

(2) BanTw i3 Hepxasgilo4oro ApoTy i kiHLeBi MydTu
i3 Hepxagilouoi cTani 6e3 [oAaTKOBOrO 3axXuUCTy
Bif, KOpO3ii MalTb BigNOBIAATM NEBHOMY Kriacy
KOPO3iNHOT CTIAKOCTI.

Mpumirka 1. HauioHanbHWM 4O4ATOK MOXE YCTaHOB-

NoBaTK KNacu KOPO3iMHOT CTIMKOCTI ANst HepaBitouoi
crani.

MpumiTka 2. OpiT 3 nokputTAM i3 cnnaey Zn95A15 3a-
Hesneyye B ineHTU4HNX YMOBaxX B 3 pasu Kpatuy onip-
HICTb KOPOSii HK NOKPUTTS i3 HinbLUMM BMICTOM nue
OAHOrO LUHKY.

4.5 3axucT Big KOpo3ii PO3TArHYTUX eNeMeHTIB
rpynu C

(1) PostarHyti enemeHTH rpynu C 3Bu4aiiHo 3a-
MUKaloTb B 3axucHy obonoHky i3 ctanesoi abo
nonieTMNeHoBol Tpybku, ska 3a10BONbHAE BUMO-
3i BIiANOBIgHUX CTaHAAPTIB, a NPOCTIp MK BHYT-
PiLHBLOK NOBEPXHEK 3ANOBHIOTbL CyMilUWIO 3
AHTUKOPO3INHUMKU BNAcCTUBOCTSAMMU abo pifgkum
YEMEHTHUM PO3YUHOM.

(2) Ak anbTepHaTMBa MoXe DyTU BUKOPUCTaHA
nonietunexHoBa obonoHka, copmoBaHa Gesno-
cepeHbO Ha KaHaTi, abo enokcuaHe NoKpUTTS,
HaHeceHe NOBEpX OKPEMUX NAcoM abo BaHT.

(3) OBoNoHKM, L0 BUKOPUCTOBYOTLCH ANSA 38XUC-
Ty BaHT, MalTb ByTU BUKOHAHI HEMNPOHUKHUMW B
MiCcUsIX 3'eHaHb IX i3 KiHLIEBUMUW NS KpinneHHs
00 KOHCTpyKUii. Micus KpinneHb NMOBUHHI OyTH
CKOHCTpyHoBaHUMK Tak, Wob He 3'aBnanucs Ha
HUX PO3puBK Yy BUNagkax, konu o60noHKa nians-
rae gii 3ycunb posTsry.

(4) NycToTn MaTe ByTU 3aN0BHEHUMW CYLINEHUM
BOAOHENpPOXiAHUM MaTtepianoM, WO He YUHWUTL
WKIANWBUX O Ha po3TAryBaHi eneMeHTu. fK
anbTepHaTUBa KaHaTn MaKTb BYTU 3aXuULLIEHUMU
WASAXOM UMpKynauii nig obonoHKOK cyxoro fo-
BITPA.
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NOTE: This protection may consist of polyethylene
sheathing or zinc rich paint. The minimum thickness of
polyethylene should be equal to the outer rope
diameter divided by 15 and should not be less than
3 mm.

The paint system should comprise a minimum of:

— 2x50 um polyurethane with zinc dust prime
coats;

— 2x125 um polyurethane with iron mica fini-
shing coats.

(2) Cables with stainless steel wires and stainless
steel terminations without additional corrosion
protection should comply with the relevant corro-
sion resistance class.

NOTE 1: The National Annex may specify the corro-
sion resistance classes for stainless steel.

NOTE 2: Zn95Al5-coated wires provide up to 3 times
better resistance compared with heavy zinc coated
wires under identical conditions.

4.5 Corrosion protection of group C tension
components

(1) Group C tension components should normally
be sheathed using steel or polyethylene tube
complying to relevant standards with the space
between the inside of the sheath and the cable
filled with a suitable corrosion protection com-
pound or cement grout.

(2) Alternatively polyethylene sheathing extruded
directly or epoxy coating over the individual
strands or cables may be used.

(3) The sheaths used for the cables should be
made impermeable at the connections to the an-
chorages. The joints should be designed so that
they do not break, when the sheath is subjected to
tension.

(4) Voids should be filled with continuous hydro-
phobic materials with no detrimental effects on
the tension components. Alternatively, the cable
may be protected by circulation of the dry air
within the sheath.
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NpumiTtka 1. CyuinbHi BOAOHENPOHUKHI MaTepianu 6y-
BatOTb M'SKMMM HanosHBa4Yamu (Mactuna, Bick a6o
m'akma  nonimep) abo TeBepaumn (uemeHT). [lMpwu-
AaTHICTb HanoOBHIOBaYiB NOBUHHA GyTU BCTaHOBEHa
Wwnsaxom BunpobyeaHb. MNepenik NpUAHATUX HaNoOBHIO-
BauyiB MOXe ByTu BKasaHuii y HauioHanbHOMY ooaatky.

MpuvmiTka 2. 3ax1CT Bi KOPO3ii HECYYMX BAHT BUCAYMX
MocTiB noTpebye cnedianeroro nigxoay. MNicna o6Tuc-
HEHHS KaHaTy HeCy40i BaHTWU 0 NEBHOIO NONEPEYHOro
nepepisy Noro WinbLHO 0BEPTaKTb i3 HATAXIKHAM M's-
KM OpOTOM 3 ranbBaHiYHUM NOKPUTTSIM, WO Hakra-
OAETLCA Ha wap 3axUCHOI NacTu, JOoCTaTHIn gns
NOBHOrO 3aNOBHEHHS NYCTOT MiX APOTaMU 30BHILUHLO-
ro wapy BaHTu Ta obmoTysansHoro gpoty. Micns Bu-
OaneHHs HagnNWUWKB NAcT 3 30BHIWHLOI CTOPOHW
06MOTYBanNbHOTO APOTY NOKPUTA ranbBaHIYHUM UMH-
KOM noBepxHs 3aunwaeTbes i hapbyeTtsca. Ocobnu-
BOrO BigHOWeEHHA noTpebyloTb MicUs KpinneHdb BaHT
BUCAYMX MOCTIB, e 0B6MOTYBanNbHUIA APIT BIACYTHIN.
PosnosciogxeHm cnocobom 3axucTy € CylliHHs
HaBKONO NAcOM KaHaTy.

4.6 3axucT Bif KOposii B Micuax 3'egHaHb

(1) NosuHHI BYyTU BXUTI 3ax04WN 3aCTEpPEXEHHS
ans Toro, wo6 3anobiratyv nonagaHHo AOWOBOT
Boau, wo 36irae no BaHTi, B 3aTuUcKadi, cigna i
MiCUS aHKepyBaHHS.

(2) Micus kpinneHb BaHT OO0 KOHCTPYKLUii MaloTh
ByT¥ 3arepMeTN30BaHi.

5 KOHCTPYKLIMHUWA PO3PAXYHOK

5.1 3aranbHi NnonoxeHHA

(1) PospaxyHOK BUKOHYETLCS 3@ rpaHUYHNM CTa-
HOM NS TaKUX po3paxyHKOBUX CUTYaLlil:

1) nepexigHa da3sa byaisH1UTBa;

2) TpuBani yMoBM ekcnnyarawji nicns 3aBepiueH-
HA byaiBHUUTBA.

5.2 NepexipHa daza 6yaiBHMUTBA

(1) Mpouec ByaiBHMUTBA, WO BKIHOYAE BUTOTOB-

NEeHHs, NonepeaHin HaTAr i reoMeTpudHy CXemy

cnopyau, HeobxiaHO NnaHyBaTu Tak, Wob 3abes-

NEeYnTM OOCArHEHHA TaKUX CTaHis:

— reoMeTpuyHa cxema Crnopyam, Wo BUMAaraeTsCs;

— PO3nogineHHs NOCTINHO it04UnX 3yCunb Tak, Wwob
BOHW 33710BOMLHSNN BUMOram ekcryaTtauiiHol
NpWAATHOCTI HeCY40i 34aTHOCT ANs BCIX rpaHny-
HUX PO3PaxyHKOBUX CUTYaLi KOHCTPYKLi.

(2) Bns KOHTPONIO BiANOBIAHOCTI 3axogaM, 34ilc-

HIOBaHUM MPOTSAroM BCLOro Npouecy byaisHuuTea

NOTE 1: Continuous hydrophobic materials are soft
fillers, such as grease, wax or soft resin, or hard fillers,
such as cement. The suitability of the fillers should be
proved by tests. The choice of the acceptable fillers
may be specified in the National Annex.

NOTE 2: Corrosion protection of main cables of
suspension bridges requires a special approach. After
compacting the main cable into the required cross-
sectional area the cable is closely wrapped with
tensioned galvanized soft wire laid in a suitable paste
sufficient to fill completely the voids between the outer
cable wires and the wrapping wire. After removal of the
surplus paste from outside of the wrapping wire the
zinc-coated surface is cleaned and painted. Special
treatment is required for suspension bridge cable
anchorages where the wrapping wire is removed.
Dehumidification of the air around the wires is a
common method of protection.

4.6 Corrosion protection at connections

(1) Provision should be made to prevent rainwater
running down the cable from entering the clamps,
saddles and anchorages.

(2) Cable structure connections should be sealed.

5 STRUCTURAL ANALYSIS

5.1 General

(1) The analysis shall be carried out for the limit
states considered for the following design condi-
tions:

1. the transient construction phase

2. the persistent service conditions after comple-
tion of construction.

5.2 Transient construction phase

(1) The construction process including forming

cables, pre-stressing and the geometry of the

structure should be planned such that the follow-

ing conditions are attained:

— the required geometric form

— a permanent stress distribution that satisfies
the serviceability and ultimate limit state con-
ditions for all design situations.

(2) For compliance with control measures throu-
ghout the entire construction process (e.g.
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(TO6TO BMMIpIOBAHHAM 30BHILLHIX PO3MIpiB, CXM-
nis, aedopMauin, yactot i cun Big byab-siKuxX
MOXIUBUX Ain), BCi pO3paxyHKW NOBUHHI 3AiAcHtO-
BaTUCb 3 ypaxyBaHHAM MOCTINHUX HaBaHTaXeHb,
aedopmauin Ta iHnX ain.

(3) Tam, pe rpanunyHi CTaHn 3a Hecy4oto 3naTHic-
TIO NI, Yac nonepeaHbOro HaTary KOHTPOnoTh-
cs aucbepeHuinoBaHUMKU  aiaMu  rpasiTayinHux
cvun G i nonepenHLoro HaTary P, 4acTKOBUIA Koe-
diuieHT Besnekun yg;, WO BUKOPUCTOBYETLCA ANS
P;, noBuHeH ByTn BU3HAYEHU NS AAHOTO KOH-
KPETHOro CTaHy.

MNpumitka. Y HauioHaneHOMy acaatky MOXyTb OyTu
BKasaHi yp; = 1,00.

5.3 MNocTinHi po3paxyHKoBi cuTyauii nig yac
ekcnnyaTtauii KOHCTPYKUin

(1) Ans 6yns-5KOi NOCTINHOT PO3paxyHKOBOT CUTY-
auii B npoueci excnnyarauii nocTiini gii G sig cvn
TSXKIHHS | NnonepeaHe HaBaHTaxeHHs abo none-
peaHin Hatar P noBuHHi Oyt ob'egHadHi B
noctinHy Ao G + P, sika Bignosigae NocTiHin
30BHILWHIN reomeTpii cnopyau.

(2) Ons nepesipKkn rpaHUYHNX CTaHIB ekcnnyara-
uinHoi npugaTHocTi fgis G + P nosuHHa 6yTu
BKAOYEHa B BigNoBigHY kombiHauito HaBsaHTa-
KeHb. [NA nepesipkM rpaHUYHOTO CTaHy 3a
Hecy4yoo 3paTHicTio EQU abo STR (awus.
EN 1990) noctiihi gii G + P noBuHHI ByTK
NOMHOXEHI Ha 4acTKkoBUWA KoediuieHT beaneku
YGsupr FKWO BNNMB NOCTINHOI Aii i 3MiHHMX it
BUABNSAETLCA HECNPUATNMBUM. AKLLO NOCTIAHI 4il
G + P BUABNSOTLCA COPUATIMBUMMK, TO BOHU
NOBUHHI BYTW MOMHOXEHI Ha YacTKOBUA Koe-
ilieHT 6e3neknt vg inr-

MNpumitka. B HauioHansHoMy AoaaTKy MOXyTh HaBo-
OVTUCA BKA3IBKU Ha Te , B AKUX BUNAAKax 3a Mexeto 06-
nacti sukopuctasHa EN 1993 moxe 6ytu 3acTtoco-
BaHW YacTKoBWUN koedillieHT 6eaneku yg ana G + P.

(3) Akwo B npoueci ekcnnyaTadii HeniHiAHI pe-
thekTn BHacnigok aedopmadii enemMeHTis BUAB-
NSATLCA 3HAYHUMU, TO Ui edeKTU NOoBUHHI ByTu
BpaxoBaHi Npun pospaxyHkax, Aus. 5.4.

5.4 HeniHinHi edhekT npn BpaxyBaHHi
aedopmauii

5.4.1 3azanbHi nonoxeHHs

(1) Mpn po3paxyHKy KOHCTPYKUIA NOBWUHHI ByTK
BpaxoBaHi epekTn aechopmauinn Big NaHLIOroBUX
edeKTiB, a TaKOXK YKOPOYEHHS i MOJOBXEHHS
BHaCcNi4oK NoB3y4oCTi.
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measurements of shape, gradients, deforma-
tions, frequencies or forces) all calculations
should be carried out using characteristic values
of permanent loads, imposed deformations and
any imposed actions.

(3) Where ultimate limit states during pre-stress-
ing are controlled by the differential effects of
gravity loads "G" and prestress "P", the partial fac-
tor P to be applied to "P" should be defined for that
situation.

NOTE: The National Annex may define yp, the value of
vp = 1,00 is recommended.

5.3 Persistent design situation during service

(1) For any persistent design situation during the
service the permanent actions "G" from gravity
and preloads or prestressing "P" should be com-
bined in a single permanent action "G + P" corre-
sponding to the permanent shape of the structure.

(2) For the verification of the serviceability limit
states the action "G + P" should be included in the
relevant combination of action. For the verification
of the ultimate limit state EQU or STR (see
EN 1990) the permanent actions "G + P" should
be muitiplied by the partial factor y¢ 5, when the
effects of permanent action and of variable ac-
tions are adverse. If the permanent actions
"G + P" are favourable they should be multiplied
by the partial factor yg i

NOTE: The National Annex may give guidance where
outside the scope of EN 1993 the partial factor yg to
"G + P" may be used.

3) When nonlinear action effects from deforma-
tions are significant during service these effects
should be taken into account, see 5.4.

5.4 Non-linear effects from deformations

5.4.1 General

(1) The effects of deformations from catenary ef-
fects and the shortening and lengthening of the
components including the effects due to creep
should be taken into account.
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5.4.2 Jlanyrozoei echekmu

(1) NaHurorosi echekT MOXYTL GpaTuca 4o yBaru
WNAXOM BUKOPUCTAHHA Mogyns E; Ansi KOXHOI
BaHTW abo il cermeHTa

5.4.2 Catenary effects

(1) Catenary effects may be taken into account by
using the effective modulus E; to each cable or its
segment:

E =—0Ft (5.1)

w212’
14X
1263

ae E — Moaynb NpyXHOCTi BaHTK, H/MmZ;

w — MNOroHHa Bara, wo I‘IpMVIMaeTbCﬂ 3a Tabnu-
uero 2.2, Himm3:

| — DoBXKHA BaHTHU, MM;

C — Hamnpy»XeHHs B BaHTI, H/MM2, ONs CTaHiB, BKa-
3aHUX B 5.3, NPUNMAETLCA Gy p.

5.4.3 Bnnue deghopmayiti Ha KOHCMPYKYiro

(1) B poapaxyHkax Apyroro nopsaky (ypaxyBaHHs
AedopmaLinHoi reoMeTpii KOHCTPYKLT) edekTn
3MiHHUX HaBaHTaXeHb NOBUHEH BPaxoByBaTH No-
YyaTkoBy AedOpMOBaHy reomeTpuyHy hopMy Ko-
HCTPYKUii BiA4 NOCTIAHONO HaBaHTaXeHHs aNns
AaHol Temnepatypu T,

(2) Ons po3spaxyHKiB Apyroro NopsaKy Npu ouiHLi
fpaHn4HUX CTaHiB eKcnnyartauilHol NnpugaTHoOCTI
Ui ebeKTn NOBUHHI BU3HAYATUCS 3 BMKOPUCTaH-
HAAM XapaKTepUCTUYHOro CrONyYeHHs HaBaHTa-
XeHb. Llen snnus moxe ByTn BUKOopUCTaHUiA aAns
Nepesipkn  rfpaHU4HUX CTaHiB 33 HECy4ol
30ATHICTIO 3rigHo 3 7.2,

(3) B pospaxyHkax gpyroro nopsaky Ans OuiHku
HeNiHIWHOT NoBediHKN KOHCTPYKLUiT (HeniHinHa pe-
akuis KOHCTPYKUIT) NpU BU3HAYEHHI rPaHUYHOTO
CTaHy 3a HEeCcy4olo 34aTHICTIO ROCTiHa reomer-
pudHa (popMa KOHCTPYKUIT Npy NoYaTKoBi Tem-
nepatypi Ty NoBMHHa npuAmaTtucs B kombiHauisx
HaBaHTaxeHb v (G+P). Po3paxyHKoBi 3Ha4eHHSs
3MIHHUX 4R 7q Quq + YqW2Quo MOXYTb NpuiAma-
TUCA i3 BIANOBIZHUMU OONYCKaMW Ha HeOoCKO-
HaniCTb KOHCTPYKUIl.

Mpumitka. [ns BU3HayeHHs v ame. 5.3 (2).

E is the modulus of elasticity of the cable in N/mm?

w is the unit weight according to Table 2.2
in N/mm?

I is the horizontal span of the cable in mm

o is the stress in the cable in N/mm?2. For situa-
tions according to 5.3 itis o.,p.

5.4.3 Effects of deformations on the structure

(1) For the 2nd order analysis the action effects
due to variable loads should take into account the
initial geometrical form of the structure due to the
permanent loading "G+P" for a given temperature
To.

(2) For the 2nd order analysis at serviceability
limit state the action effects should be determined
using the characteristic load combination. These
action effects may also be used for ultimate limit
state verifications according to 7.2.

(3) For 2nd order analysis for the non-linear be-
haviour of structures (over-linear structural re-
sponse) at the ultimate limit state the required
permanent geometrical form of the structure at
the reference temperature T, should be combi-
ned with the stresses due to "yg (G+P)". Design
values of the variable actions yq Quq + 7QuoQyo
may be applied together with the appropriate as-
sumptions for the imperfection of the structure.

NOTE: For yg see 5.3(2).
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6 IPAHWYHI CTAHWU 3A HECY4OIO
3O0ATHICTIO

6.1 CUCTEMU 3 PO3TATHYTUMU CTPYIKHAMMU

(1) Cuctemu i3 pO3TATHYTUMMN CTPUKHAMWN NOBUH-
Hi ByTW po3paxoBaHi i3 ypaxyBaHHAM rpaHn4HnX
CTaHiBs 3a Hecydolw 3gaTtHicTio  3rigHo 3
EN 1993-1-4 B 3anexHoCTi Big Mapok cTari, Wwo
BUKOPUCTOBYETHLCS.

6.2 NonepeaHLO HaNpyXeHi CTPUXKHI Ta
cKnapnosi enemeHTu cuctemm rpyn Bi C

(1) P ins rpaHn4HOro CTaHy 3a HeCy4ol 34aTHICTIO
MiLIHOCTi MOBMHHa BUKOHYBATUCb YMOBa

6 ULTIMATE LIMIT STATES

6.1 Tension rod systems

(1) Tension rod systems should be designed for
the ultimate limit state according to EN 1993-1-1
or EN 1993-1-4 depending on the type of steel
used.

6.2 Pre-stressing bars and group B and C
components

(1) P For the ultimate limit state it shall be verified
that

Eﬂsx (6.1)

Fra

Ae Fgy— po3paxyHKOBe 3Ha4eHHS OCHOBHOTO 3y-
CUNNS, WO Ji€ Ha kaHaTw;

Frq— PO3paxyHKOBWIA ONip po3Tary.

(2) PospaxyHkosui onip postary Fgy npuima-
€TbCs 3a HoOpMYNoIo:

FRd =min{

Ae F . — HopMaTuBHE 3HaAYEHHST PO3PUBHOIO 3Y-
cunns;

Fy — xapakTepucinyHe 3HaudeHHst YMOBHOI rpa-
HWULLE TEKYYOCTi rpaHUYHOro 3yCuUnnst po3TAarHyTo-
ro enemeHTa 3rigHo 3 Tabnuueto 6.1

YR — 4acTKOBUI KoediLieHT Beanekn.

where Fg; is the design value of the axial rope
force

Frqis the design value of the tension resistance.

(2) The design value of the tension resistance Fgy
should be taken as follows:

P -_FE.} (6.2)
115YR TR

where F,, is the characteristic value of the break-
ing strength,

F, is the characteristic value of the proof strength
of the tension component as given in Table 6.1;

Yr is the partial factor.

Tabnuua 6.1 — YMoBHa rpaHULst TEKYHOCTi PO3TATHYTOroO enemeHTa

Table 6.1 — Proof strength of tension components
{pyna Bignosignnit ctangapT YMOBHa rpaHunus TeKy4ocTi F
Group Relevant standard Proof strength F;,
A EN 10138-1 Fo1x
B EN 10264 Fo 2k
C EN 101381 Fo 1k
)ﬂnﬂ nonepeaHbo HanpyxeHux cradie gue.EN 1993-1-1 i EN 1993-1-4
) For prestressing bars see EN 1993-1-1 and EN 1993-1-4

Mpumirtka 1. F BiANOBIAAE HOPMATUBHOMY 3HAUYEHHIO
MaKCcMManbHOT MiLJHOCTI Ha pPO3TAT.

Mpwmitka 2. MepeBipka Fy rapaHTye, WO Lei enemMeHT
3aNUWAETBCA THYYKUM, KON Ail 4OCATHYTL iX pospa-
XYHKOBOTO 3HauveHHf. [ins enemeHTiB (Hanpuknag,
KaHaTu i3 MOBHICTIO 3aKpUTUM 3BWBAHHAM, [ae
Fr = Fu 11,5, us nepeeipka He noTpibHa.
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NOTE 1: F corresponds to the characteristic value of
the ultimate tensile strength.

NOTE 2: The check against F, ensures that the
component will remain elastic when the actions attain
their design value. For components (e.g. fully locked
coil ropes) where F, > F, /1,5 this check is not
required.
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Npuwmitka 3. 3a pesynbratamu BUNpobyeaHs Npu Aoc-
TaBui BKa3yeETbCH, WO eKCnepuMeHTanbHi NOKasHUKM
Fuke | Fre 3200BONBHSIOTL BUMO3I:

= Fuke > Fuk;

- er > Fk

Oue. EN 12385, yactuHa 1.

MpumiTtka 4. YacTkosuin koediuieHT Geanekun vz MOXe
ByTu BraszaHuit y HauioHanoHomy popatky. Moro aHa-
UYEHHS 3anexuTb Bif TOro, NpuMaloTbes abo Hi 3axo-
OV DO KIHUEBWKIB BaHT, W06 3MEHLUMTM 3ruHanbHi
eneMeHTH Bif X CKpyYeHHs, AuB. 7.1. 3HaueHHs YR B
Tabnuui 6.2 MawTb pekoMeHaaLifHWiA xapakTep.

Tabnuus 6.2 — 3HayeHHs yg, WO peKOMEHAYTECS

Table 6.2 ~ Recommended yg, values

NOTE 3: By tests on delivery it is demonstrated that the
experimental values F, and F, satisfy the require-
ment

— Fuke Fuk;

- er > Fk-

see EN 12385, Part 1.

NOTE 4: The partial factor vz may be specified in the
National Annex. The value is dependent on whether or
not measures are applied at the rope ends to reduce
bending moments from cable rotations, see 7.1(4). The
values for yg in Table 6.2 are recommended.

B MIiCLISIX 3aKpinneHHs

3axoam Woao 3MEHWEHHS 3ruHanbhux HanpyxeHb

Measures to minimize bending stresses at the anchorage

R

Tak
Yes

0,90

Hi
No

1,00

(3) Ons nonepeHbLO HaNPYXEeHNX CTPUXKHIB | po3-
TArRYTUX eneMeHTiB rpynu C HopmaTtvueHe 3Ha-
YEeHHs1 MIUHOCTI Ha Ppo3puB BU3HAYaAETbLCA 3a
cdhopmynoto

Fuk = Amfuk s

Ae A,, nnowia nonepeyHoro nepepisy mertanesoi
yactuHun, gus. 2.3.1;

f — XapaKTepuUCTU4He 3HAYEHHS MILHOCTI Ha
pO3pWB CTPUXHIB ApOTy abo nonepegHLO Hanpy-
XXEHMX NacoM 3rigHo 3 BiANOBIAHUM CTaHAaPTOM.

(4) Ons po3TArHyTUX enemenTis rpynu B F,, Bu3-
Ha4a€eTbCA Tak:

Fuk =F
Ae k, — xoediLjeHT BTpaT, HasegeHwh B Tabnuui 6.3
ANA AesiKnX TUMIB KiHLEeBUX 3a TUckadis (MydT);
Fin — BU3HavaeTbes 3rigHo 3 EN 12385-2:

_Kd®R,
N 1000

Ae K — MiHimaneHui koedilieHT BnnNuBy Ha pos-
puBs, 6epy4un 40 yBaru BTpaTu Npu 3BUBaHHI;

d — HOMiHanNbHWI giameTp KaHaTta, MMm;

R, — mapka kanata, H/mMm2,

Mpumitka. k, d, R, BkasaHi gns BCix KaHaTie 3rigHo 3
EN 12385-2.

min

(3) For prestressing bars and group C tension
components the characteristic value of the break-
ing strength should be determined from:

(6.3)

where A, is the metallic cross-section, see 2.3.1;

fu is the characteristic value of the tensile

strength of bars, wires or (prestressing) strands
according to the relevant standard.

(4) For group B tension components F,, should
be calculated as:

ke, (6.4)

ko is the loss factor given in Table 6.3 for some
types of and terminations.

where F;, is determined according to EN 12385-2 as:

, kKH (6.5)

where Kis the minimum breaking force factor tak-
ing account of the spinning loss;

d is the nominal diameter of the rope in mm;

R, is the rope grade in N/mm?.

NOTE: K, d, R, are specified for all ropes in the
EN 12385-2.
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Tabnuusa 6.3 — KoediuieHT BTparT kg

Table 6.3 — Loss factors kg
Tun 3aTuckava KoediuieHT BTpaT K,
Type of termination Loss factor &,
KaHaTHUIM 3aMOK, YWiNbLHEHUIA MeTanom 10
Metal filled socket '
KaHaTHWIn 3aMOK, yLinbHeHUA nonimepomM/emMansio
o 1,0
Resin filled socket
MeTns i3 obnpecoraHo MydTOH 09
Ferrule-secured eye '
LWramnosaHuiA 3aMokK
0,9
Swaged socket
U — nogi6Hun 6ontoeui 3atuckay 0.8)
U-bolt grip ’
%) ﬂﬂﬂ U- nO,D,iﬁHOI’O 60nTOBOrO 3aTUCKA4Ya MOXIMUBE 3HAYEHHS nonepeaHboro HaTary
) For U-bolt grip a reduction of preload is possible.

6.3 Cigna

6.3.1 N'eomMempuyHi ymoeu

(1) Ha pucyuky 6.1, a Takox B (2) i (3) HaBepeHi
TEOMETPUYHI BUMOIM, KOMNWN HaMNpPyXeHHAMMW BHaC-
NiJOK KPUBU3HK APOTY B PO3PaxXyHKY MOXHA 3HEX-
TyBaTH

IMo3Haku:

1 — nacmo/kaHarT;
2 — cigno;

L, — poBxu1Ha nacmalkaHaTa MK ABOMA TEOPETUHHM-
M TaHreHUianbHUMN JOTUYHUMK TOMKaMn T4 Npy Hai-
Binbl HECNPUATNUBOMY XapPAKTEPHOMY CHOMYHEHH
HaBaHTaXKeHb i NAHLIOTOBUX eeKTiB;

Al, — popatkoBa gyra oGxsary;

6.3 Saddles

6.3.1 Geometrical conditions

(1) Where the saddle proportions meet the re-
quirements given in Figure 6.1, (2) and (3),
stresses due to curvature of wires may be ne-
glected in the design.

1 strand/rope
2 saddle

L, length of strand/rope between the two theoretical
tangent points T, under the most unfavourable charac-
teristic combination of loads and the catenary effects

AL, additional length of wrap

PucyHok 6.1 — YknagaHHsa nacMa/kanaTta no cigny
Figure 6.1 — Bedding of a strand/rope over a saddle
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MpumiTtka. BignosigHicTs BuMoram (1) npuBoguTs 40
3HVKEHHSI OMOpy Ha PO3puUB nacma i kaHaty He 6inb-
we 3%.

(2) Papiyc cinna ry nOBUHEH ByTN HE MEHLLUM HiX
Binbwa 3 Asox BenuumnH: 30d abo ry = 4009;

ae & — fiameTp ApoTy;
d — piaMeTp BaHTW.

d’' — lWMpUHa KOHTaKTy.

(3) 3HaueHHs ry, MOXe ByTH 3meHweHo Ao 20d,
SIKLWO OCHOBa KaHaTy He MeHule HiX Ha 60 %
diameTpa nokpuTa M'sikuM metanom abo LUHKO-
BMM HaNUNEHHAM TOBLUMHOK 1 MM.

(4) MeHwi pagiycn MoxyTb 6yTu BUKOpPUCTaHi Ans
cnipanbHUX KaHaTiB, SKIWO Ue NiaTBEPAXYETLCH
BUNpoByBaHHAMM.

MNpumitka. Touku cigna T4 i T, noBUHHI BYTY BU3HAYEHI

ANA BIANOBIAHWX BUNAAKIB HABaHTaXeHHs, Bepy4mn o
yBarv pyx onop i BaHT.

6.3.2 [Ipokoe3yeaHHs eaHm y cidnax

(1) LLo6 sanobiratv npokoBayBaHHW, HeobXxigHe
BUMKOHAHHA TakUX yMOB

max{—@} < e{

P

Ae Fgy | Fego — PO3paxyHKoBi 3HAYEHHA Mak-
CUManeHoro i MiHiManbLHOro 3ycunns BignosigHo
Ha KOXHIN CTOPOHI BaHTHU;

u — koediUieHT TepTs MiX BaHTOO i Cianom;
oL — KYT BaHTH, WO NPOXoaUTbL Yepes Ciano, paj;

Ypm fr— YACTKOBWI KoedilieHT Beaneku Ans onopy
TepTio.

Mpumitka. HacTkosuin KoediLieHT Ge3nekn vy, ; MOXe
OyTu BkasaHumM B HauioHanbHOMY foaaTKy. 3HaqYeHHs,
LLIO PEKOMEHOYETLCA, Yuy s = 1,65.

(2) Axwo ymoBa (1) He 3a40BONLHAETLCS, HEOD-
xigHo nepenbdaunTn TUckadi ANa BUHWKHEHHS 00-
AaTKoBOI pafiansbHoi cunu Tuckava £, wob

kF,
Feg1——"
YM. fr
Feq2

ae k — 3su4anHo gopieHioe 2,0 , AKWO Mae micue
noBHE TepTs MiX nasamu/kaHasBkamMu cigna i
TUckaveM, Ta F,He nepesuLLye onip BaHTU cunam
Tuckayva, omB.6.3.3, iHakwe k = 1;

Y,y — HACTKOBUM koediuieHT Beaneku Ans onopy
TepTa.

e M, fr

TMir
’

NOTE: Compliance with the requirements in (1) above
will result in the breaking resistance of the strand and
rope being reduced by not more than 3 %.

(2) The radius r; of the saddle should not be less
than the greater of 30d or ry > 400&, where

& is the diameter of wire;

d is the diameter of the cable;

d' is the contact width

(3) The value of r; may be reduced to 20d when
the bedding of the rope on at least 60% of the di-
ameter is coated with soft metal or zinc spray with
a minimum thickness of 1 mm.

(4) Smaller radii may be used for spiral ropes
where justified by tests.

NOTE: The locations of Ty and T, should be determi-
ned for the relevant load cases taking into account the
movements of bearings and cables.

6.3.2 Slipping of cables over saddles

(1) To prevent slippages the following condition
should be met:

po |
|

(6.6)

Where Fgy and Fgy, are the design values of the
maximum and minimum force respectively on ei-
ther side of the cable;

u is the coefficient of friction between cable and
saddle;

ais the angle in radians, of the cable passing over
the saddle;

Yum £ 1S the partial factor for friction.

NOTE: The partial factor vy ¢ may be given in the Na-
tional Annex. The value yy 4 = 1,65 is recommended.

(2) If (1) is not satisfied, clamps should be pro-
vided to impart an additional radial clamping force
F, such that

: (6.7)

where k is normally as 2,0 where there is full friction
developed between the saddle grooves and the
clamp and F, does not exceed the resistance of the
cable to clamping forces, see 6.3.3, other k= 1,0

.- I8 the partial factor for friction resistance.
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(3) Mpu Bu3HaueHHI F, Big nonepeaHbO Hanpyxe-
HWUX BONTiB MOBMHHI BYTWN po3rnaHyTi Taki BNMWMBU:

a) TpyMBana noB3ydicThb;

b) 3meHweHHA AiameTpa, skulo 36iNbWYETLCNA
HaTar;

C) CTUCHEHHA BaHTW abo OBanbHICTb;

d) 3MeHWeHHs NOoNepeaHbLOro HaBaHTaXEeHHSA B
6onTax XoMyTiB 30BHILLHIMK cMNamu;

€) pisHuua TeMmnepaTtyp.
6.3.3 MNonepeyruil muck

(1) P Monepe4Hnit TUCK qg, BHAcNigoK pagians-
HOI cMnu 3aTuckayva F, noBuHeH 6yTn obmexeHnm
ao

(3) In determining F, from preloaded bolts the fol-
lowing effects should be considered:

a) long term creep;
b) reduction of diameter if tension is increased;

¢) compaction/bedding down of cable or ovalisation;

d) reduction of preload in clamp bolts by external
forces;

e) differential temperature.
6.3.3 Transverse pressure

(1) P The transverse pressure gqg, due to the ra-
dial clamping force F, shall be limited to

JEd <, (6.8)
e where
— FI’
deq = di, ,
Ta
06d <d'<d
(d’' — gue. puc. 6.1 b);
ARy = Rk ,
Y M,bed

TYT Qry— FPAHNYHE 3HAYEHHSA TUCKY B NONEPEYHO-
My nepepisi, ke Mae ByTW BU3HAUEHUM 3rigHO 3
pesynsTaTamu BUNpoOyBaHb;

YM.ped — HACTKOBWUI KoediLlieHT Geaneku.
Mpumitka. [ns pospaxyHKy gry THUCK Big Fgg, HE NO-
Tpebye posarnsgy, 60 Ue Bxe HaBepeHo B 6.3.1.

(2) 3a BiacyTHOCTI AaHUX BUNPOOYBaHb rpaHuYHi
3Ha4YeHHA TUCKY B MONepeqHoMy nepepisi qpy
npuiMaloTs 3a Tabnuueto 6.4

Tabnuus 6.4 — paHnYHi 3HAYEHHA QRk

Table 6.4 — Limiting values qrk

Qryx I8 the limiting value of the transverse pressure
which shall be determined from tests;

YM ped 1S the partial factor.

NOTE: For calculating grythe pressure from Fgyq need
not be considered as itis covered by the rules in 6.3.1.
(2) In the absence of tests the limiting values of
the transverse pressure gg, should be obtained
from Table 6.4.

Twvin BanTH

Gric H/mm?
qrx [IN/'mm?]

Type of cable

Cranesi mydTu i cigna
Steel clamps and saddles

AmMopTuU3aLiiHi 3aTUcKavi/MydTu Ta cigna
Cushioned clamps and saddles

KanarT i3 NoBHICTIO 3aKpUTUM

Spiral strand rope

3BUBAHHAM 40 100
Fully locked coil rope
KaHaT cnipansHo-nacMoBuia 25 60
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Mpumitka 1. BUKOPUCTaHHS TPaHNYHMX 3HAYEHb Gy
NPY Yus peg = 1,0 NOBUHHO NPUBECTN A0 3MEHLUEHHS He
Binblue Hix Ha 3 % MILUHOCTI HA PO3pUB BaHTK.

Mpumitka 2. 3aTUcKayi NOBUHHI Matn 3axXUCHWUIA Wwap
M'siKOro MeTany abo HanUNEeHoOro LMHKOBOIO NOKPUTTS
MiHiManbHOI TOBWWHU 1 MM.

6.3.4 lIpoekmysaHHs ciden

(1) Cigna po3paxoBylTb Ha 3yCUNNA B BaHTI, fike
AopisHioe JobyTKy KoediuieHTa k Ha pospusHe
3ycunns F, kaHaris.

Mpumitka. KoediuieHT k moxke ByTn BKasaHuMm y Ha-

LioHanbHOMY A0AaTKy; 3Ha4YeHHs, WO PEeKoMeHAy-
eTbea, k=1,10.

6.4 3aTuckaui

6.4.1 [Ipokoe3yeaHHsA 3amucKadie

(1) P Akwo 3atnckadi nepefaroTs no3O0BKHE 3y-
CUNNA Ha BaHTU, 8 MeXaHIYRi YaCTUHW He cKpin-
neHi pasoM (pucyHok 6.2), NpPOKOB3yBaHHS
3anobiraeTbCs NepeBipKoo

Feq) <

Ae FEd|| — KOMIMOHEHT 30BHILUHLOTO PO3paxyHKo-
BOro HaBaHTaXXeHHA, napanenbHoro BaHTi;

Fgq), — KOMNOHEHT 30BHILWHLOMO PO3PaxyHKOBOTO
HaBaHTaXeHHSs, NePNEHANKYNAPHO A0 HANPSMKY
BaHTH;

F, — papianbHa cvna 3atuckada, ska Moxe 6yTtu
3MeHweHa [o 0;

i — KoedilieHT TepTs;

Y M. fr — HacTKoBUI KoedilieHT BGesnekn Ans onopy
TepTio.

Mpumitka 1. YactkoBui koedilieHT Geanekm vy ¢ Mo-

*e 6yTun BkasaHui y HaulionanbHOMY AoaaTky; 3Ha4YeH-
HSA, WO PEKOMEHAYETLCR, Yp 4 = 1,65.

Mpumitka 2. F, moxe 6yTu 36inblueHa abo 3meHweHa
30BHILIHIMKU 3YCUNNAMW 3riQHO 3 XapakTepom ix npu-
KNaaeHHs [O 3aTucKaya BaHTu.

6.4.2 [TonepeyHull muck

(1) Nonepe4Hnin TUCK Y 3B'A3KY i3 TUM, LLIO MOXe
Oyv BxuTa Ginbwa i3 senuuuHu Fg,, abo
Fgq,* Fr, NOBUHEH 3300BONLHATY BUMOTram 6.3.3.

6.4.3 [IpoekmyeaHHs 3ackayie

(1) 3aTuckaui Ta 3'eaHyBanbLHi eNeMeHTU (Hanpuk-
nag, nigBick1 40 HECY4OI BaHTU) pPO3PaxX0OBYHOTHLCA
Ha TEeOpeTUYHO po3paxoBaHe 3yCUnns, ske
aopisHioe AobyTKy koediuieHta 1,15 Ha HopMa-
TUBHE 3HAYEHHSA rPaHNYHOro 3ycunns £, pospaxo-
BaHWX JOMOMIXKHUX ENEMEHTIB (AUB. pUCYHOK 6.2).

(Fear +Fr )
YM.fr ,

NOTE 1: The use of the limiting values gg, with
Ympeg = 1,00 should lead to a reduction of not more
than 3 % of the breaking strength of the cable.

NOTE 2: Cushioned clamps should have a layer of soft
metal or sprayed zinc coating with a minimum thick-
ness of 1 mm.

6.3.4 Design of saddles

(1) Saddles should be designed for a cable force
of k times the characteristic breaking strength F
of the cables.

NOTE: The factor k may be specified in the National
Annex. The value of k = 1,10 is recommended.

6.4 Clamps
6.4.1 Slipping of clamps

(1) P Where clamps transmit longitudinal forces to
a cable and the parts (see Figure 6.2) are not me-
chanically keyed together, slipping shall be pre-
vented by verifying

(6.9)

where Fg, | is the component of external design
load parallel to the cable;

Fgq, 1s the component of the external design load
perpendicular to the cable;

F, is the radial clamping force considered that
may be reduced by items in 0(3);

u is the coefficient of friction;
Ym f 1S the partial factor for friction.

NOTE 1: The partial factor vy, ¢ may be specified in the
National Annex. vy ¢ = 1,65 is recommended.

NOTE 2: F, may be increased or reduced by external
forces according to the manner in which they are
applied to the cable clamp.

6.4.2 Transverse pressure

(1) The transverse pressure due to the application
of the greater of Fg,,or Fg4, + F, should meet the
requirents of 6.3.3.

6.4.3 Design of clamps

(1) Clamps and their fittings connecting compo-
nents such as hangers to a main cable should be
designed for a notional force equal to 1,15 times
the proof force F, of the secondary components
clamped, see Figure 6.2.
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Mpumitka. F, He Mae NpsIMOro 3B'A3KY i3 rPaHNUYHUM
CTaHOM 3a Hecy4ol 3gathicTio (ULS). MNpu Bukopuc-
TaHHi Fy BUKOHYETLCS BUHEPIHE NMPOEKTYBAHHS.

NOTE: F,is not directly related to ULS. By the use of F;
capacity design is applied.

Mo3Haku:
1 — oTBip ANS NonepeaHbO HAaTArHYTUX BonTis;

2 — papianbHa cuna 3aTvckada F, Big nonepeaxboro
HaTary 6onrie.

Key:
1 hole for preloaded bolts
2 preload F, from preloaded bolts

PucyHok 6.2 — 3aTtuckay
Figure 6.2 — Clamp

7 TPAHWYHI CTAHU EKCITNYATAUIAHOI
MPUOATHOCTI

7.1 KpuTepii ekcnnyaraudinHoi npuaaTHocTi

(1) BpaxosyloTbecs Taki kputepii 4o ekcniyara-
UiNHOT NpMaaTHOCTI:

1) nedopmauii abo BiGpauil;

2) NpyXHi yMOBU pexumy poGoTu.

Mpumirka 1. O6mexeHHs No gedopmadisx abo sibpa-
Lisgx noB'A3aHi i3 HeoOXigHICTIO HOPMYBaHHS XOp-
CTKOCTi KOHCTPYKLIiMHOI Cxemu, po3mipie i nonepepn-
HbOTO HATArY PO3TArHYTUX BUCOKOMILHUX eNEeMEHTIB, a
TaKOX BENUYMHK OMNOPY NPOKOB3YBAHHIO KPINMeHb.
Mpumitka 2. OBMexeHHs WoAo 306epeXeHHs NPYXHOI
pob0oTY | 4OBroBIMHOCTI NOB'A3aHi i3 MAKCUManNbLHUMU i
MiHIManbHUMNU 3yCUnnamm (HanpyXeHHSMKU) 4ns cro-
fny4yeHb HaBaHTaXeHb, CYTTEBUX A8 NpUaaTHOCTi A0
HOpMarnbHOI ekcnnyaTadii.

(2) HanpyxXeHHs BUrMHY B 30Hi KpINNEHHS MOXYTb
ByTM 3MmeHwWweHi BignoBigHMMKM 3axodamu (Ha-
npuknag, HeonpeHoBUMU NigknagkaMyv Ans no-
NEPEYHOro HaBaHTaXeHHS).
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7 SERVICEABILITY LIMIT STATES

7.1 Serviceability criteria

(1) The following serviceability criteria should be
considered.

1. Deformations or vibrations;

2. Elastic service conditions.

NOTE 1: Limits for deformations or vibrations may
resuit in a stiffness requirement governed by the
structural system, the dimensions and the preloading
of high strength tension components, and by the
slipping resistance of attachments.

NOTE 2: Limits to retain elastic behaviour and
durability are related to maximum and minimum values
of stresses for serviceability load combinations.

(2) Bending stresses in the anchorage zone may
be reduced by suitable measures (e.g. neoprene
pads for transverse loading).
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7.2 T'paHUYHi HanpyXeHHSA

(1) 'paHnyHe HanpyxeHHs moxe GyTW BKasaHo
AnS po3paxyHKOBUX KOMOIHALiN HaBaHTaXeHb 3
TaknMU LiNAMU:

YTPUMaHHA HanpyXeHb B MeXax NPYXHUX ae-
dopMaLii Ans BIANOBIAHUX CUTyaUid KOH-
CTPYKUIM Ha cTagisx OyaiBHuuTBa i nig vac
ekcnnyaTalulif;

obmexeHHs pgedopmauin, wob 3anobirtu
MOXITUBOMY HEraTUBHOMY BMNNUBY Ha 3axogu
3axXMCTy Bid KOPO3ii, TOOTO PO3TPICKYyBAHHIO
0BONOHOK, TBEPAIHHIO HAMNOBHIOBAYIB, PO3-
KPUTTIO CTUKIB TOLLIO, @ TaKOX ypaxyBaHHIO He-
TOYHOCTI B PO3paxyHKax Ha BTOMY;

nepesipok Ha ULS (rpaHnyHmnx CTaHiB 3a Hecy-
YOIO 3AaTHICTIO) Big RIiHIAHMX Ta HENiHInHMX
peakuin Ha gii.

(2) I'paHuyKi HanpyXeHHs 3anexaTb Bif MiLHOCTI
Ha pospwus, AuB. chopmyny (6.3).

~n

7.2 Stress limits

(1) Limiting stress may be specified for the char-

acteristic load combination for the following

purposes:

— to keep stresses in the elastic range for the
relevant design situations during construction
and in the service phase;

to limit strains such that corrosion control
measures are not affected, i.e. cracking of
sheaths, hard fillers, opening of joints etc., and
also to cater for uncertainty in the fatigue
design;

ULS verifications for linear and sub-linear
structural response to actions.

(2) Stress limits should be related to the breaking
strength as follows see equation (6.3)

uk
Ouk =—, (7.1)
uk Am
MpwvmiTka 1. HauioHanbHWi 4OAATOK MOXeE BKa3yBaTH NOTE 1: The National Annex may give values for
3HaUEHHA rPAHUYHUX HANPYXEHb foopst i fs1 5. 3HAYEHHS stress limits f,ng and fg; 5. Recommended values for
TPAGHUYHUX HanpyXeHb, WO PEeKOMEHAYIOTLCH, ANSA stress limits f,,, are given in Table 7.1 for the con-
ctagji 6yaisHUUTBa f.onse HABedeHi B Tabnuyi 7.1 Ta struction phase and for stress limits fg; g in Table 7.2 for
rPaHUYHKUX HANPYXeHb ANs yMOB ekcnnyaTauii fg s — B service conditions.
Tabnuui 7.2.
MpumiTka 2. MpaHWyHi HaNpyXeHHs BU3Ha4YaloTL 3a NOTE 2: The stress limits follow from
dopmynoto
0,66
feonst = 2 uk = 2 uk ; (7.2)
1.50vrYE  YRYE

npu with
YrYF=1,0x1,10 = 1,10 — ansa KopoTKOTPMBANNX yrYF= 1,0 x 1,10 = 1,10 for short term situations
CTaHiB;
YrYF= 1,0 x 1,20 = 1,20 — ans goBroTpMBanmx vrYE= 1,0 x 1,20 = 1,20 for long term situations
CTaHis.
Mpwvumitka 3. MpaHWYHi HanNpyXeHHs BU3HayYalOTL 3a NOTE 3: The stress limits follow from
dopmynoto

fors = vk _0009uc (7.3)

1.90YRYF  YRYF

YrRYE=0,9 x 1,48 = 1,33 — 3 ypaxyBaHHsIM Hanpy-
XEHb Bif BUTUHY;

YrYF= 1,0 x 1,48 = 1,48 — He3 ypaxyBaHHS Han-
PYX€EHb Bif BUMMHY.

ae YE = 'YQ =1 ,50 R~ 1,48

yrYF = 0,9 x 1,48 = 1,33 with bending stresses

vrYF=1,0x1,48 =1,48 without bending stresses

where v =vy45=1,50 ~ 1,48

29


arymarenko
Прямоугольник


MNpumMiTka 4. [paHn4He HanpyxeHHs fg; s = 0,456, BU-
KOPUCTOBYIOTL ANst BUNPOoBOBYBaHbL, AMB. AOOATOK A,

NOTE 4: The stress limit fg; 5 = 0,456, is used for

testing, see Annex A.

Tabnuua 7.1 — MpaHnyHi HanpyXXeHHA Ans cTagii 6yaiBHULTBA fyopst

Table 7.1

— Stress limits f,ns for the construction phase

Crapis MOHTaxy
Stage of installation

const

First tension components for only a few hours

Mpu ycTaHoBLi NepLMX enemMeHTIB NPOTAroM KiflbKOX roguH

O’GOGUK

MNicnsa ycTaHOBKW IHWUX enemMeHTIB
After instalment of other tension components

0’556Uk

Tabnuua 7.2 — pannyHi HanpyXeHHs Ang yMoB ekcnnyaraduil

Table 7.2

— Stress limits fgy g for service conditions

YMOBU HaBaHTaXEHHS
Loading conditions

fsis

Fatigue design including bending stresses )

Po3paxyHOK BTOMM 3 ypaxyBaHHAM HanpyXeHb Big BATUHY )

O’SOGUK

Fatigue design without bending stresses

PoapaxyHok BToMu 6e3 ypaxyBaHHS HanpyXeHb Big BUrMHY

0,45(5uk

) HanpyxehHs BUMMHY MOXYTb ByTu 3MeHLIEeHi nokansHUMK 3axodamu , ams. 7.1(4)
) Bending stresses may be reduced by detailing measures, see 7.1(4).

8 BIBPAUII BAHT

8.1 3aranbHi BigoMocTi

(1) Ons BaHT, CXUNbHUX OO0 30BHIWWLHIX BNAWBIB
(ranpuknag, BiaTAXKN), NepesipsaTLCA ByAb-AKi
Bibpauii, wo BUHMKaTL Big Aif BiTPY (nig 4ac
ByanisHnuTBa abo ekcnnyaradii), a Takox iX Bnnm-
By Ha besnexky.

(2) AepoguvHamiyHi BNAMBU Ha BaHTU MOXYTb
ByTu 3anogisHi:

a) nowToBxamu (Big Ait TypbyneHTHOCTI nosiTps-
HOro roToKy);

b) Big BuxpoyTBOpeHHs (Big BuxpiB KapmaHa B
NOTOKax NoBITPA 32 BAHTOK);

C) ranonysaHHAM (Big camoiHgyKLUiT);

d) MOTOKOBUM ranonyBaHHSiM (NPYXXHO-TEKy4a
B3aEMOZis CyCifHiX BaHT);

€) B3aeMogisl BaHTW 3 BiTpOM Ta Jowem.

MpumiTtka. ManonyBaHHA HeMoXNuUBe ANSA BaHTU 3
KpYroBUM MonepeyHvM Nepepisom y 38'A3Ky i3 cumeT-
pieto. Lie sBvLLE MOXE BUHWUKHYTW ANS BaHT, y AKWMX
30BHIWHA ¢opmMa 3MiHMNACL Yepe3 BUHUKHEHHNA Ha
HUX wapie nsogy abo nuny. Brinuewn, ski BUKAWKaHI
nporuHamu, nepepaxosaHnmm B c), d), e), € PyHKL e
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8 VIBRATIONS OF CABLES

8.1 General

(1) For cables exposed externally (e.g. stay ca-
bles) any wind-induced vibrations during and after
erection and their impact on safety should be
checked.

(2) Aerodynamic forces on the cable may be
caused by:

a) buffeting (from turbulence in the air flow)

b) vortex shedding (from von Karman vortexes in
the wake behind the cabie)

c) galloping (self induction)

d) wake galloping (fluid-elastic interaction of
neighbouring cables)

e) interaction of wind, rain and cable

NOTE: Galloping is not possible on a cable with a circu-
lar cross-section for symmetry reasons. This phenom-
enon may arise with cables where apparent shapes
have altered, due to formation of layers of ice or dust.
Forces due to c¢), d) and e) are a function of the motion
of the cable (feedback) and are due to the ensuing
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pyxy BaHTU (OBOPOTHIN 3B'S30K) i BMHWUKaKOTL BHAaC-
nigok aeponpyxHot HecTabinbHOCTI, Ska NpU3BOAUTL
Ao sibpauii 3 BENUKOI amMnNiTyaoto, WO NOYMHAETHEA
npu OesKin KPUTUYHIA LWBWAKOCTI BITPY. Y 3B'A3KY 3
TUM, LLO A8 HAZIKHOTO NPOrHO3yBaHHA MEXaHiaMm an-
HaMi4HOro 36ypKeHHn He Moxe ByTH 3Mo1enbLOBaHUM
3 [JOCTaTHBLOK TOYHICTIO, MOBUHHI Byt BXWTI 3axoam
ans obMexeHHsA HenepeabadeHux BiGpauii.

(3) Bibpauil BaHT MOXyYTb OYTU TAKOX BUKIUKAHI
AUHAMIYHUMK CUNaMK, WO AiloTb Ha iHWI YaCcTUHU
KOHCTPYKLUIiT ( ronosHy Barnky, ninoH Towo).
Mpumirtka. Lie ABuLLE 4acTo Ha3nBaOTL NAapaMeTpuy-
HM 36YKEHHAM | BOHO € BignoBigansH1M 3a Bibpauii
3 BENMKOK amnniTy4olo, Ae BNacHi 4acToTW BaHT Ta
BCIET KOHCTPYKLIi HAKNaAaTbLCA oaHa Ha OgHy.

8.2 3axoau wono obmexeHb Bibpauii BaHT

(1) KoHcTpykuii, Wo NiaTpumyoTbCs BaHTaMu, Mno-
BUHHI 3HAXOAWUTUCH NiJ MOHITOPUHIOM Y 3B'SI3KY 3
BiGpaLiamu, BUKAMKAHUMKU HAAMIPHUMMK OLOBU-
MW | BITPOBUMW HaBaHTaXEHHSAMM, LIMSIXOM Bi3y-
anbHoro ornsany abo iHwuMKn cnocobamn, Ak
DO3BONATL  OiNbll  TOMHE  BU3HAYEHHS  1X
amnniTya, pexumis poboTn Ta 4acToT.

(2) Mpu npoekTyBaHHi KOHCTPYKLiA BaHT He-
06xigHo nepenbadunTt MOXIUBICTL 36iNbLIEHHSA
3axodiB  KOHTponw 3a Bibpauielo nig 4ac
ByniBHUUTBA | NiCNA AOro 3akiHYeHHs.

(3) Taki 3axoan MOXyTb BKMOYaTH B cebe:

a) moaudikaLito NOBEpxXHi BaHTK 3 HAJZAHHAM A
aepoauHaMiyHoi hopmu;

b) AemndyBanbHi NpUCTPOI;

c) ctabinisytodi BaHTW (Hanpwuknag, KpinunbHi

KaHaTu i3 BignoBigHUMMK 3'eaHyBanNbLHAMU NPUCT-
posimn).

8.3 OujiHka pusukis

(1) Bibpauisim BaHT nig gieto gouly i BiTpy Tpeba
3anobiratu KOHCTPYKTUBHUMM 3aXOAaMW; BOHU
MOXYTb BKITIOMATU BUKOPUCTAHHS BAHT, NOBEPXHI
SIKUX HaZaHa 3afaaHa dakTypa.

(2) Hebeaneka Bibpauii 36inbwyeTsca npu Ginb-
Wi OOBXMWHI BaHT-BIATsH»KOK. KOpOTKi BaHTK-BIA-
TSKKM (DOBXUHOK MEHLLIE HiXK NpnbnunaHo 70—-80 m)

3BUY4AMHO He 3aBAal0Tb HISKOro pu3nKy 3a BUHAT-
KOM BUMagKy, KONuM BHACMILOK HECTIAKOI KOHCT-
pykuii (aedexTHa dopma Ta THYYKUIA HaACTUN)
MOXE BUHWKHYTW NapaMeTpuyHui pesoHatc. OT-
Xe, Ans KOPOTKUX BaHT-BIATSHKOK racii KonneaHb
He NoTPiIbHNIA.

aeroelastic instability leading to vibrations of large
amplitudes starting at a critical wind speed. As the
mechanism of dynamic excitation cannot yet be
modelled with sufficient accuracy to make reliable
predictions, measures should be provided to limit
unforeseen vibrations.

(3) Cable vibrations may also be caused by dy-
namic forces acting on other parts of the structure
(girder, pylon).

NOTE: This phenomenon is often referred to as
"parametric excitation" and is responsible for large
amplitude vibrations where the eigen-frequency of the
cable stays and the structure overlap.

8.2 Measures to limit vibrations of cables

(1) Structures supported by cables should be
monitored for excessive wind and rain induced vi-
brations either by visual inspection or other meth-
ods that allow a more accurate determination of
their amplitudes, modes and frequencies.

(2) In the design of a cable structure provisions
should be made for installing vibration controlling
measures during or after erection.

(3) Such measures may include:

a) modification of cable surface (aerodynamic
shape);

b) damping devices;

c) stabilizing cables (e.g. tie-down cables with ap-
propriate connections).

8.3 Estimation of risks

(1) Vibration of cables due to rain and wind should
be prevented by design; this can involve utilising
cable stays with texturing.

(2) The risk of vibration increases with cable stay
length. Short cable stays (less than about 70 m to
80 m) generally impose no risk, except that in the

case of a particularly unstable structure (poorly
shaped and flexible deck) parametric resonance
occurs. Dampers are therefore not needed for
short cable stays.
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(3) Ans BaHT-BIATSHKOK BENWUKOI AOBXUHU (>80 M)
HeobXiaHO, o6 KPUTUYHUIA KoedilieHT 3aTyxaH-
HA nepesuwysas BenuyuHy 0,5%. lacii konu-
BaHb MOXyTb OyTW BCTAHOBREHI Ha BaHTax
KpanHix nNporoHis, Ae ManonmoBipHi byab-aki Be-
MUK 3MiLLLEHHS MICLE KpPiNMEeHHS, OCKiNbKU OOBXN-
Ha NPOroHy He € BENNKOID.

(4) Puank napamMeTpuyHoOro pesoHaHcy noTpibHo
OUIHIOBATW Ha cTafii NPOEKTYBaHHSA LUMAXOM fe-
TanbHOrO BWBYEHHA MOXIWBUX TWUMIB BTpPaTU
CTIMKOCTi KOHCTPYKLUIT i BaHT-BiATSXOK 3 ypaxy-
BaHHAM KoedilieHTa KyTOBUX 4acToT i 3MilleHb
MiCUb KpinneHb 4115 KOKHOro TUNy.

(5) Wob yHukHYTM HaknagaHHs 4actoT, To6To
CTaHiB, KoNW YactoTa 3bygxeHHs () BaHTU-BiA-
TSKKW 3HaxoauTbest B mexax 20 % Big 4acTtoTu
KOHCTPYKUii ®, abo 2 o, HeobxigHi cneujanbHi
3axoan. 3a HeobxigHOCTI cTabinisytodi BaHTU MO-
XyTb ByTW BUKOpWUCTaHi AN 3cyBaHHS MOAYNb-
HUX KYTOBUX YacTOT BaHT-BiATSXOK.

(6) Ons sabesneyeHHs ©Oesnekn i 3py4HOCTI
KopucTysada amnniTyga sibpalii noBuHHa GyTu
0BMEXeHOI LLNAXOM BUKOPUCTAHHA Takoro Kpu-
Tepito peakuii, wo6 NPy NOMIPHIN WBKUAKOCTI BITPY
(15 wM™/c) amnnityaa Bibpauii BaHT He
nepesuwysana L/500, ae L — goBxuHa kaHaTy.

9 BTOMA

9.1 3aranbHi BigoMocTi

(1) BroMHa MIiLHICTb pO3TArHYTUX eNeMeHTIB Ans
knacis snnueis 3, 4 i 5 nosuHHa BM3Ha4YaTUCHL
3rigHo 3 Tabnuueto 2.1 i3 BUKOPUCTAHHSAM BTOM-
Hux Bnnusis 3a EN 1991 i sBignosigHot geTaniso-
BaHOI KaTeropii KOHCTPYKUIl.

(2) BTomHe pynHyBaHHA BaHTOB CUCTEM 3BUYalA-
HO 30IACHIOETLCA B MICLUSIX KpINneHHs ciaen i 3a-
Tuckadis. EdekTuBHy aetanizoBaHy KaTeropiwo
Ana uUMX MiClb peKoMeHAyeTbCs BU3HavaTu 3a
BUNPOBYBaHHAMM, B SIKMX BiATBOPIOTLCA Oyb-
AKi NPaKTUYHO MOXNUBI 3ruHanbHi BnnueKn abo
nonepe4Hi HanpyxeHHst. OuiHka AaHux Bunpoby-
BaHb NOBWHHA 34ircHoBaTUCH 3rigHo 3 EN 1990,
gopatok D.

9.2 dnykTyauiiHi OCbOBi HaBaHTaXeHHs

(1) 3a BiacyTHOCTI AeskMx BUNpobyBaHb, onuca-
HUX B 9.1 (2), KpMBI BTOMHOI MiUHOCTI | geTaniso-
BaHi KkaTeropii MOXyTb Oyt ogepxaHi i3
pucyHka 9.1 i Tabnuui 9.1 BignosigHo.
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(3) For long cable stays with length greater than
80 m provisions should be made for the installa-
tion of dampers to ensure that the critical damping
ratio exceeds 0,5 %. Dampers may be dispensed
with on the back span cable stays where it is un-
likely to have any major displacement of the an-
chorage as the span is short.

(4) The risk of parametric resonance should be
assessed at the design stage by means of a de-
tailed study of the buckling modes of the structure
and cable stays, considering the ratio of angular
frequencies and anchorage displacement for
each mode.

(5) Measures should be taken to avoid overlap-
ping of frequencies, i.e. situations where the cable
stay's frequency of excitation Q is within 20 % of
the structure's frequency o, or 2 @, If necessary,
stability cables can be used to offset the modal
angular frequencies of the cable stays.

(6) For users comfort and safety, the amplitude of
cable stay vibration should be limited using a re-
sponse criterion such that with a moderate wind
velocity of 15 m/s the amplitude of cable stay vi-
bration should not exceed L/500, where L is the
length of the cable.

9 FATIGUE

9.1 General

(1) The fatigue endurance of tension components
in exposure classes 3, 4 or 5 to Table 2.1 should
be determined using the fatigue actions from
EN 1991 and the appropriate category of struc-
tural detail.

(2) Fatigue failure of cable systems usually occurs
at anchorages, saddles or clamps. The effective
category of detail at these locations should prefer-
ably be determined from tests representing the
actual configuration used and reproducing any
flexural effect or transverse stresses likely to oc-
cur in practice. The test evaluation should be car-
ried out according to EN 1990 — Annex D.

9.2 Fluctuating axial loads

(1) In the absence of the tests described in 9.1(2)
above, fatigue strength curves and detail catego-
ries may be obtained from Figure 9.1 and Tab-
le 9.1, respectively.


arymarenko
Прямоугольник


-

log AGR 1

A —————

|
|
l
|
l

2x10

log Nk

PucyHok 9.1 — Kpusi BTOMMIOBaHOI MIJHOCTI ANSA pO3TArHYTUX E€NEMEHTIB KOHCTPYKLT

Figure 9.1 — Fatigue strength curves for tension components

Tabnuun 9.1 — JevanizoBaHi KOHCTPYKLIT AeTanen Ans BTOMHOT MilHocCTi 3rigHo 3 EN 1993-1-9.

Table 9.1

— Detail categories for fatigue strength according to EN 1993-1-9

pyna
Group

PoaTarHyTi enemeHTH
Tension components

[eTanisoBaHa kateropis, H/mm?
Detail category Ac, [N/mm?]

[MTonepeiHb0 HANPYXXEeHi CTPUXKHI

A 1
Prestressing bars

105

KaHar i3 NoBHICTIO 3aKpUTUM 3BUBaAHHSAM 3 MeTa-
nesum abo noniMepHUM MydTOBUM 3'€QHAHHAM
Fully locked coil rope with metal or resin socketing

150

CnipaneHi nacma i3 metanesum abo noniMepHUM

3 My TOBUM 3'€AHAHHAM

Spiral strands with metal or resin socketing

150

4 CUAHUM MY(PTOBUM 3'€ZIHAHHAM

My4yok i3 napanensHUX APOTOBUX NACOM i3 enok-

Parallel wire strands with epoxy socketing

160

C [My4ok napanenbHUX rnacom
Bundle of parallel strands

160

6 [My4ok napanenbHUX ApoTis
Bundie of parallel wires

160

Npumitka. [eTtanizoBaHa karteropis 8 Tabnuui 9.1
BiAHOCUTBCA A0 KNaciB HeCnpuATNMBUX BNNMBIB 3 i 4
3rigHo 3 Tabnuueto 2.1. [INs OCbOBMX i NMOMNEPEYHUX
BTOMHUX Ai# (knac snnuvey 5 3rigHo 3 Tabnuuew 2.1)
HeobOXigHi AopaTKOBI 3axUCHi 3axogu Ans Toro, ujob
3BECTW 3rMHAnNbHi HaNPYXXeHHst A0 MiHIMyMYy.

(2) Kateropii getanein, HaseaeHi B (1), AiACHI 3a
Taknx yMOB:

a) BaHTu 3 mydTamMu BignosigawTs OCHOBHUM BU-
Moram gopaTtka A,

NOTE: The detail categories in Table 9.1 refer to
exposure classes 3 and 4 according to Table 2.1. For
axial and lateral fatigue actions (exposure class 5
according to Table 2.1) additional protective measures
are required in order to minimise bending stresses.

(2) The categories givenin (1) are only valid when
the following conditions apply:

a) cables with sockets comply with the basic re-
quirements in Annex A;
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b) KOHCTpYKUIi BaHT, cigen Ta 3aTuckadis Bigno-
BidaloTb po3ainy 6;

C) 3Ha4Hi aepoanHaMidHi KONUBaHHS BaHT obme-
XEHI, aus. po3ain 8;

d) 3abesnevyoTb BiANOBIAHWIA 3aXUCT BiA KOPoai,
avB. posgin 4.

(3) Ouinka BTOMHK, AnB. EN 1993-1-9.
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b) the design of cables, saddles and clamps com-
plies with 6;

c) large aerodynamic oscillations of cables are
prevented, see 8;

d) adequate protection against corrosion is pro-
vided, see 4.

(3)For fatigue assessments see EN 1993-1-9.
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OOLOATOK A
(noBigkoBwuiA)

BMAMOI' 0O BUPOEIB
ONA PO3TAMHYTUX ENEMEHTIB

A.1 Ccepa 3acTocyBaHHA

(1) B paHomy gogaTky HaBeAeHi BUMOrU 40 BU-
pobiB ANsi PO3TArHYTUX eNeMeHTIB Ta iX KiHLeBMX
3aKkpinneHb, siki BAKOPUCTOBYHOTLCS B OyaiBNsxX Ta
iH)XKEHEepHUX cnopyaax

(2) Bumorn 6asyroTbes Ha cneulndidHux acnekTax

BMKOPUCTaHHSA 36ipHUX PO3TATHYTUX ENEMEHTIB 3

ypaxyBaHHsIM YMOB HaBKOAMWLLUHLOTO Cepeaosu-

La Ta HaBaHTaXeHb.

(3) HaBepeHi HacTynHi rpynu 36ipHUX pO3TArHy-

TUX €MEMEHTIB:

— I'pyna A: pO3TSrHyTi CTPUXKHEBI CUCTEMMU, OK-
peMi CTPUXHI;

— [I'pyna C: nyykn napanenbHUX ApoOTiB, My4KW
CTPWXHIB, NYYKN NapanenbHUx NacoMm

A.2 OcHOBHI BUMoOru

(1) Po3TarHyTi enemMeHTH NOBUHHI Bignosigatu
TakuM KpuTepisim:

1) 3abe3neyvyBaTy MiLHICTL Ta THYYKICTb BAHTOBO!
CUCTEMM i Ti KIHLUEBUX 3aKpiNneHb;

2) 6yTu BUTpUBanumu Ao Ail KONMBaHb Big 0CbO-
BUX HaBaHTaXKeHb, 3rMHANbHUX HaMNPYyXeHb KyTo-
BUX BigxunNis, NaHLrosux edekTis 8ig BiTpoBUX
HaBaHTaxeHb Ta gedekTiB MOHTaxy;

3) X NO340OBXHSA Ta 3rMHanNbHa XOPCTKICTb NOBUH-
Ha 3abeanedvysaTu CTINKICTb BAHTOBOI CMCTEMU
(ranpuknaa, 3a AOMOMOIoK rapaHToBaHoOro no-
nepeaHbLOro HaTary);

4) 3abesneyyBaTM 3axUCT BaHTU | aHKEpPHUX
npucTpoiB 8ig KOPO3il;

5) CTiRKICTb A0 CTUPAHHS B MiCLSIX KOHTAKTY pyXoO-
MUX cTanesux getanen.

(2) KiHuieBi Ta aHKepHi NPUCTPOI pO3TArHYTUX ene-
MEHTIB NOBUHHI ByTK 3anpoekToBaHi Tak, Lob:

1) Hecyya 3pgaTHiCTb pO3TArHYTOro enemeHTa
pocaranacek o nosisv Byab-sikol nnactTu4Hoi abo
HWOT 3anuwkosoi aedopmauil B MiCUAX aHKe-
pyBaHHA abo Ha KOXHOMY HECYYOMY €NEMEHTI;
2) ix po3spaxyHKOBMWI ofip yTOMi NepeBwllyBaB
MILIHICTb €MEMEHTIB NpY po3paxyHKax Ha BTOMY;

NPT D IN TJI9T 17114V L

ANNEX A
[informative]

PRODUCT REQUIREMENTS
FOR TENSION COMPONENTS

A.1 Scope

1) This annex gives the product requirements for
tension components and their terminations to be
used for buildings and civil engineering works.

(2) The requirements are based on the specific
use of the prefabricated tension component in-
cluding environmental and loading conditions.

(3) The following types of prefabricated tension
components are covered:
— Group A: tension rod systems, bars;

— Group C: bundle of parallel wires, bundle of
bars, bundle of parallel strands.

A.2 Basic requirements

(1) Tension components should comply with the
following criteria:

1. strength and ductility of the cable system and
its terminations;

2. fatigue resistance due to axial load fluctuation,
bending stresses, angular deviations caused by
catenary effects, wind forces and erection
imperfections;

3. stable condition of axial and flexural stiffness of
the cable system (e.g. by guaranteed pre-stret-
ching);

4. protection of cable and anchorages against
corrosion;

5. resistance to fretting at any contact between
steel parts.

(2) Terminations and anchorages of the tension
components should be designed such that:

1. the ultimate resistance of the tension compo-
nent would be reached before any yielding or
other permanent deformation of the anchoring or
any bearing elements would occur;

2. their fatigue resistance exceeds that of the
components;
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3) 6ynu nepeabayeHi 3acobu ans perynioBaHHA
AOBXNHN eneMeHTa, Wwob 6ynu BUKOHaHI BUMOTU
LL{oA0 NoNepeaHbLOro HaBaHTaXEHHSA reoMeTpuy-
HUX JONYCKiB TOWO;

4) B Micusax 3akpinneHHs 6yno nepegbayeHo 4o-
CUTb PyXOMe 3'€QHaHHA ANs KoMneHcalii Hegoc-
KOHanocTen Npu BUrOTOBNEHHI | MOHTaXI;

5) Matn MOXNUBICTE 3aMiHN PO3TArHYTUX ene-
MEHTIB NpW Nnepexarsry.

(3) BuweHaBeneHi BuMorn nosuHHi 3abeaneuy-

BaTUCb TakKUM YMHOM:

— BignosigHuM Nigbopom martepianie Ana gpoTis
nacom cranesmx enemeHTIB i 3aXUMCHUX no-
KpUTTIB;

— BNBOPOM (POPMU KOHCTPYKLi 3 BpaxyBaHHAM
HeoBXigHUX MILHOCTI, XXOPCTKOCTI, nnactuy-
HOCTIi, JOBrOBIMHOCTI Ta HaZiNHOCTI NPWU BUro-
TOBMEHHI, TPaAHCNOPTYBaHHI, BioBaHTaXEHHI
Ta MOHTaxi;

— KOHTpONEeM SIKOCTi TOYHOFO BUKOHAHHSA KiHLe-
BWX 3akpinneHb Ans 3abe3neveHHs TOYHOI
LeHTpauil po3TArHyTOro enemeHTa B ymoBax
ekcnnyaTadii.

(4) BukoHaHHs BulieHaBeaeHNX BUMOr HEObXxia-
HO MEepesipATU LINAXOM BUNPODYBaHHA, sike €
4YacTUHOIO  BIANOBIAHOI CUCTEMU  KEepyBaHHS
AKICTIO.

A.3 Marepianu

(1) Bci matepiann, siki BUKOPUCTOBYIOTLCH, MO-
BMHHI 3a10BONbLHATY BiANOBIAHUM EBPONENCHKUM
TexHiYHUM cneumdikauiam.

(2) MpupaTHiCTL CUCTEMU 3axXUCTY Big KOPO3il 3
BUKINIOYEHHAM HAOIAHOCTI 3anoBHiOBaJiB Ta 3a-
XWCHUX MaTepianis noBuHHa byTu ninTBepokeHa
BigNoBigHMMK BUNPOOYBaHHAMN.

Npumitka. BunpobysaHHst MOXYTb NigTBEpaUTH Take:
— 3aXUCT Bif arpecuBHOro cepegoBuila (XiMiuHi pea-
FeHTWN, KOpO3ifiHe PO3TPiCKyBaHHA B peaynbraTi ne-
peHaTsary, yneTpadioneToBoro BUNPOMIHIOBAHHS);

— BOJOHENPOHUKHICTb (THYYKICTL BaHTH i Ti HagiRHICTb
npw 3ruHi);

~ AOBrosiYHicTb dapbu (3a HeobxigHocTi).

A.4 Bumoru oo BunpobyBaHb

A.4.1 3azanbHi nonoxexHHs

(1) BunpobyBaHHsA opoTiB, NAacOM CTPUXKHIB po3-
TATHYTUX €MeMEHTIB Yy CKNnagaHHi NOBMHHI rapaH-
TyBaTH ix poboTy y BiANOBIAHOCTI 3 HEOBXiAHNMM
BUMOramu.,
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3. facilities for adjustment of the component
length are provided to meet the requirements for
preload, geometrical tolerances etc;

4. sufficient articulation is provided in the anchor-
age to cater for manufacturing and erection im-
perfections;

5. the tension components can be replaced.

(3) The above requirements should be met by:

— appropriate choice of materials for wires,
strands, steels and protective coatings;

— choice of the form of construction in respect of
strength, stiffness, ductility, durability and ro-
bustness for manufacturing, transport, han-
dling and installation;

— quality control of accurate fitting of the end
termination to ensure the correct alignment of
tension component in service.

(4) The compliance of the above requirements
should be verified by testing as part of an appro-
priate quality management system.

A.3 Materials

(1) All materials used should comply with the rele-
vant European technical specifications.

(2) The suitability of the corrosion protection sys-
tem including the durability of fillers and protection
materials should be proved by appropriate
testing.

NOTE: The testing may prove the following:

— protection against aggressive agents (chemicals,
stress corrosion cracking, UV);

— water tightness (flexibility and durability when cable
bends);
— durability of colour (if required).

A.4 Requirements for tests
A.4.1 General

(1) The following tests on wire, strands, bars and
complete tension components should ensure that
they perform as required.
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(2) Fre Ta F e (OMB. 6.2) CNig BU3HAYUTK B Nepioa
BMNPODYBaHHA Ha PO3TAr Npu Ail cTaTUYHOro Ha-
BaHTaxeHHs. 3a HeobxigHOCTI (Hanpuknaa, Ans
po3pidy No A0BXMHI (AuB. 3. 4) i po3paxyHKy
ByniBensHUX KOHCTPYKLi (aune. po3gin 5) Bunpo-
ByBaHHS MOBUHHI OpieHTyBaTUCL Ha nepegbadye-
HWA piBEHb HATAry BaHTU B KOHCTPYKUii 4ns
BMMIipy BCiX HeOBXiAHNX NapaMeTpiB.

(3) OnAa Bu3Ha4YeHHNA KPUBOI MILHOCTI Big yTOMN,
3a HeobxigHOCTI, cnig NpoBecTn [OCTaTHIO
KiNnbKiCTb BUNpobyBaHb Ha Ail0 OCLOBOrO HaBaH-
TaXeHHs, AKWO og, = 0,450, (AnB. 7.2(2) npn
Pi3HUX 3HAYEHHSX AF, Tabnuus A.4.1.

Mpumitka. BunpobyBaHHA Ha BTOMY CRif BUKOHYBaTH
NpU KOHTPOIi HaBaHTaXEHHS, a He KOHTponi BUAOB-
XEHHS.

(2) Fye and F ;. (see 6.2) should be determined in
a static tension test. If required (e.g. for cutting to
length (see 3.4) and structural analysis (see 5))
the test should follow the predicted stress profile
of the cable in the structure for measuring all rele-
vant data.

(3) To determine the fatigue strength curve,
where required, a representative number of axial
tests should be carried out at o4, = 0,450,
(see 7.2(2)) with different values of AF, see
Table A.4.1.

Note: The fatigue testing should be carried out under
load control and not under extension control.

Ta6bnuusa A.4.1 - Bumoru oo BunpobysaHs Ha BTOMY

Table A.4.1

— Testing requirements for fatigue

Tun BunpobyBaHb
Type of test

HaBaHTaxeHHs Npy BTOMi Y BUNpobyBaHHAX A0
pynHauii
Fatigue loading before fracture test

BunpobyBaHHS Ha fit0 0CLOBOro HaBaHTaXEHHS
(knacu 3i 4)
axial test (class 3 and 4)

Osup = 0,450

Ac BIANOBIAHO AG,, HaBedeHoMy B Tabn. 9.1 uukni
HaBaHTaXeHb

Ac according to Ao, given in Table 9.1

Aa=0

n = 2x10° unknm (cycles)

BunpobyeaHHs Ha [0 OCLOBOrO HABAHTAXEHHS i
BUNPOBYBaHHS Ha Ail0 3rMHaNbHUX MOMEHTIB
(knac 5)

axial and flexural test (class 5)

Osup = 0,456
Ac BIANOBIOHO Ac, HaBegeHOMy B Tabn. 9.1 yukni
HaBaHTaXeHb
Ac according to Ac,, given in Table 9.1
Ao = 0 ~ 10 minipagianu (milli radians)
(0 — 0,7 rpanycwu (degrees))
n = 2x108 uuknu (cycles)

(4) AKLWIO POITATHYTUI eNEMEHT 3HAaX0AMTLCA Nia
Jict0 HaBaHTaXXeHHs1 BTOMU i onip BTOMI nepe-
BipAETLCH BIANOBIAHO 40 9.2(2), TO CNig BUKOHATU
xo4a 6 nNo ogHOMy BUNpoGyBaHHIO ANA KOXHOIO
diameTpa enemeHTa. Cnig nepesipaTn, wob npu
BUNPOBYBaHHSIX Ha 40 OCbOBOrO HAaBAaHTAXKEHHS,
KO og,, = 0, 451 Ac = 1, 25Ac, (avB. Tabn. 9.1)
KinbKiCTb posipsaHux apoTie nicns 2x108 yuknis
HaBaHTaXeHHs He nepesuulysana 2% Big 3a-
ranbHoi KinbkocTi gportis. Mia Yac sunpobyBaHb
Ha BTOMY He NOBWUHHO BYTU XOQHOTO PYMHYBaHHS
B aHkepHOMy Martepiani abo B8 byab-skomy ene-
MEHTI aHKepyBaHHs. XKogHe pyrWHYBaHHA He [0o-
NYCKaeETbCA 4N5 CTPUXKHIB.

(4) If the tension component is to be subjected to
fatigue loading and the fatigue resistance is veri-
fied according to 9.2(2) at least one test for each
diameter of the component should be undertaken.
It should be checked that in an axial test with
ogup= 0, 45 oy and Ac = 1, 25Ac, (see Table 9.1)
the number of broken wires after 2x10° cycles is
less than 2% of the total. No failure should occur
in the anchorage material or in any component of
the anchorage during the fatigue tests. No failure
is acceptable for bars.

37


arymarenko
Прямоугольник


(5) Axwo paniyc ckpyrneHHs Ha BXofAi KaHaTy B
cinno cknapae meHwe 30d (auB. pucyHok 6.1), To
HeobXxifHO NpoBeCTH BUNPOOYBaHHS, Sk ONMCaHO
B (2)i (3), np1 LbOMY Ac BU3HA4aETLCS NO 3aKPYT-
NEeHUM paniycom.

(6) Micns HaBaHTaxeHHS BTOMU 3pa3oK, AKUIA
BUNPOBOBYETHCA, CNiA 3aBaHTaXUTU [0 PYWHY-
Ba@HHSA / 3NOMY | BUTPUMATKN MiHIManNbHE 3ycunns
Ha po3TAr, Wo AopiBHIOE BinblwoMy 3 aABoX: 92 %
BiA dbakTUYHOT MILHOCTI Ha po3Tar BaHTK abo 95
% BiAl MiHIManbHOTo OMnopy Ha po3Tar BaHTW. [le-
cdropmalis Npu TakoMy HaBaHTAKEHHI NMOBMHHA
ByT! He MeHwe Hix 1,5%.

(7) BunpobyeaHHst Ha BTOMY Yy BignoBiAHOCTI 3
EN 10138 noBuHHI NpOBOAUTUCS Ha OKPEMUX
nacmax, ApoTtax abo CTPUXHSX, B3ATUX i3 3paskiB
ANA PO3TAryBaHUX €NEMEHTIB KOXHOI NapTil, aka
BUrOTOBMAETLCS.

A.4.2 OcHosHi poamsizHymi enemMeHmu
A.4.2.1 [Opim

(1) OpiT, nokpuTHUA UMHKOM abo LUMHKOBUM Crina-
BOM, NOBWHEH BUNpoboByBaTUCL Ha cepTUdiKo-
BaHi BuNpobysanbHin MaLlmWHi.

A.4.2.2 [lacma

(1) MoBuHKI NpoBOAUTUCE BUNPODYBaHHS Ha BU3-
HaveHHA onopy Ha posTar, 0,1 % Big rapaHTosa-
Horo onopy i aedopmMadii BUOOBXEHHS y Bigno-
sigHocTi 3 EN 10138.

A.4.2.3 CmpuxHi

(1) NosuKHHI NpoBOANTUCE BUNPOOYBaHHA Ha BU3-
Ha4yeHHsa onopy Ha po3Tsr, 0,1 % Big rapanToBa-
HOro onopy i gedopmadii BUOOBKEHHS y BiAnO-
signocTi 3 EN 10138.

A.4.3 Macma i eanmu y cknadaHHi

(1) Ao BUKOPUCTOBYIOTLCA Pi3HI PO3MIpU OO HO-
ro Tuny nacom abo KkaHaTis, HeOOXiAHO NPOBECTH,
AK MiHIMYM, TpU XapaKTepHUX BUNpobyBaHHS.
BaHTu BUNpobo8yoTLCA 3 yCiMa BCTAHOBMEHUMMU
Ha HUX 3aKpinfeHHaMW Ansa nepeaadi HasaHTa-
XEHHS, | HaBaHTaXeHHs npu BUNPOOYBAHHSIX
NPUKNaaeHi TakuM e YNHOM, 5K | B peanbHii KOH-
CTPYKUIi.

A.4.4 KoegbiyieHm mepms

(1) Axwo koediuieHT TepTsa Mixx nacMamu i ciana-

MU, 3aTMUCKaYyaMu TOULO BU3HAYAETLCA BUNPODY-

BaHHAM, TO HEODXIAHO BpaxyBaTu HACTYMHE:

— BMAMB OCbOBUX HaBaHTaXeHb Ha AiaMeTp
nacom;
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(5) If the round-out radius at the entrance of the
cable in the socket is less than 30d (see Figu-
re 6.1) the tests as described in (2) and (3) should
be undertaken with Ac being governed by the
round-out radius.

(6) After fatigue loading, the test specimen should
be loaded to fracture and should develop a mini-
mum tensile force equal to 92% of the actual ten-
sile strength of the cable or 95% of the minimum
ultimate tensile strength of the cable, whicheveris
greater. The strain under this load should not be
less than 1,5%.

(7) Fatigue tests in accordance with EN 10138
should be carried out on single strands, wires or
bars taken from samples of each manufactured
length of tension components.

A.4.2 Main tension elements
A.4.2.1 Wires

(1) Wires coated in zinc or zinc alloy should be
tested in an approved testing machine.

A.4.2.2 Strands

(1) Tests shouid be carried out for tensile
strength, 0,1% proof strength and elongation ac-
cording to EN 10138.

A.4.2.3 Bars

(1) Tests should be carried out for tensile
strength, 0,1% proof strength and elongation ac-
cording to EN 10138.

A.4.3 Strands and complete cables

(1) If different sizes of one type of strand or ropes
are used at least 3 representative tests should be
carried out. Cables should be tested with all
load-bearing components attached to them and
the test load should be applied in the same way as
in the structure.

A.4.4 Coefficient of friction

(1) If the coefficient of friction between the strands

and saddles, clamps etc. is determined by testing

the following should be taken into account:

— the effects of axial loads on the diameter of the
strands;
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— MOB3yYiCTb BHACMIQOK NONepeaHbLOro none-
PEYHOro HaBaHTaXeHHA (Ha MaTepian 3anos-
HIOBa4a i LMHKOBOFO NOKPUTTS).

(2) Mpw ouiHui pesynbTaTie BMNpobyBaHb cnig
BpaxoByBaTu TON (pakT, WO TepTs MOXe BMIMBa-
TN 8K NO3UTUBHO, TaK | HEraTUBHO Ha B3aemoail,
AKi pO3rNsganTLES.

A.4.5 3axucm eid Kopozii
A.4.5.1 BoOoHernpoHukHicme

(1) JoBroBivHiCTb BAHTOBOI CUCTEMM NOBUHHA Ne-
PEBIPATUCE 3 BUKOPUCTAHHAM LITYYHOrO CTapiH-
HA, B AKOMY LUTY4YHO CTBOpPEHi Mogeni uuknis
OCbOBUX HaBaHTaXeHb, 3rMHY | TEMNepaTypu.

BunpobyBaHHSA NOBUHHI NpOBOAMTUCE ANA Xapak-
TEPHOI AINAHKW HUXKHLOTO KiHLS BaHTW Yy CKna-
OaHHi, BKMIOYHO 3 aHKEPHUMMK MNPUCTPOAMM,
BaHTOBOIO 3aXUCHOK TPYDOKOK TOLWO.

Mpumitka. JetaneHuid onuc Takux BunpobyeaHb Ha-
AaeTteen B HauionaneHomy aoparky.

A.4.5.2 AHTUKOPOS3INHWUIA 3axXucCT

Mpumitka. [etancHuit onuc BunpobysBaHb (HanNpuk-
naa, sunpobysBaHHA Ha COMAHWUIA TYMaH) HagaeTLCH B
HauioHansHoMy gopaTky.

— the creep due to transverse preloading (on
filler material and zinc coating).

(2) In the evaluation of the test results account
should be taken of the fact, that friction can be ei-
ther beneficial or adverse depending on the effect
being considered.

A.4.5 Corrosion protection
A.4.5.1 Waterproofing

(1) The durability of the cable system should be
verified using "accelerated ageing" in which the
cycles of axial loads and bending and tempera-
tures can be simulated.

The test should be carried out for a representative
section of the complete lower end of the cable in-
cluding anchoring devices, stay pipe etc.

NOTE: Details for tests may be given in the National
Annex.

A.4.5.2 Corrosion protection barriers

NOTE: Details for tests, e.g. salt fog tests, may be
given in the National Annex.

39


arymarenko
Прямоугольник


OOOATOK B
(noBigkosnia)

TPAHCNOPTYBAHHA, CKNAOYBAHHA |
BAHTAXHO-PO3BAHTAXYBANLHI
POBOTU

(1) CnipaneHi nacma i kaHaTyM i3 NOBHICTIO
3aKpMTUMK 3BMBAHHAM NOCTaBNAKTLCA B OyxTax
abo HamMoTaHUMK Ha GapabaH.

(2) Ans Toro, wWo6 cTpuMartn ApiT 30BHILLHLOrO
wapy B cnNneTiHHi, MiHiManbHWI giameTp Gapaba-
Ha noeuHeH ByTn He MeHwe 30 aiametpiB Ans
cnipanbHO-NacMoBOro kaHaty i 16 pgiametpis —
AN KaHaTy i3 nacom.

Mpumitka. MiHiManbHUiA giamMeTp 3anexuTs Big cTyne-
HS 3axucTy, TepMiHy 36epiranHs i temnepatypu. Cnig
6yt 0bepexHUM Npy 3aKpy4yBaHHI KaHaTiB 3a TeMne-
patypu Hwxue +5 °C.

(3) Axwo BaHTK 36epiratoTbca B ByxTax, TO KOXHA
fyxTa noBWMHHa MaTtu BIANOBIAHY BEHTUNAUIO
(6e3 NpsAMOro KOHTaKTY 3 rpyHTOM), W06 nonepe-
ANTK CTBOPeHHA BiNoro HanbOTY Big KOHAEHcATy
abo sonoru.

(4) NigsunweHy obepexHICTb cnig BUABNATH B NO-
BOKEHHI 3 BaHTamu. T1ig yac BcTaHOBNEHHA Oyx-
TW noOTpibeH CTin, sAKkun noBepTacTbeA, Ans
FOPU30OHTANBLHOrO PO3MOTYBaHHA BaHTH.

(5) 3abopotsieTben:

— BUAaneHHsa 3axucHOro NOKPUTTA A0 YCTAHOB-
KW BaHT;

~ 3ruH BaHTM pagiycom MeHwe 30 giameTpis
BaHTK;

— nepeTaryBaTu BaHTU Yepes rocTpi KyTw;

— CKpydyBaTW i po3kpy4dyBaTu BaHTH (HeobxigHo
cnigkyeBaTu 3a MapKyBanbHOIO NiHie BaHTH).

(6) PoaTarHyTi eneMeHTV NignaratoTb KOHTPOSH i
ornagy sNpoAOBX BCLOro TepMiHy ekcnnyartauil
Ha npegMeT BUSBMEHHS BigxwniB Big NPOEKTHUX
YMOB, KOpO3il Ta NOLKOAXEHD.

Mpumitka. HauioHanbHUi cTaHgapT Moxe HagasaTw

A0AaTKoBi pekoMeHaaLjii, BKasiBKU 3 OrNsay Ta KOHTPo-
no.
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ANNEX B
[informative]

TRANSPORT, STORAGE, HANDLING

(1) Spiral strands and fully locked coil cables are
supplied in either coils or on reels.

(2) To keep the out cover wires in lay the minimum
diameter of the reel should not be less than 30
times the rope diameter of fully locked coil ropes,
24 times the rope diameter of spiral strand ropes
and 16 times the diameter of strand ropes.
NOTE: The minimum diameter depends on the protec-
tion system, storage time and temperature. Caution
should be taken when unreeling at temperatures below
5 °C.

(3) If cables are stored in coils each coil should be
properly ventilated (no direct ground contact) to
prevent any formation of white blister which may
be caused by condensation or moisture.

(4) Cables should be handled with utmost care
during installation. Coils require a turntable for
horizontal unreeling.

(5) Cables should not:

— have their serving removed before they have
been installed;

— be bent through a radius smaller than 30 x
cable diameter;

— be pulled across sharp edges;

— be neither twisted or untwisted (observe cable
marking line).

(6) Tension components should be monitored and

inspected during working life for deviations to de-

sign conditions, corrosion and damage.

NOTE: The National Annex may give further guidance
on monitoring and inspections.
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OOOATOK C ANNEX C

(noeigkosuin) [informative]
CNOBHUK TEPMIHIB GLOSSARY
Mpumitka. gue. EN 12385, yactuHa 2 NOTE: See EN 12385, Part 2.

C.1 Bupo6u rpynu A
C.1 Products Group A

Cuctema 3 HaTATHYTUMKU CTPUXKHSAMU
Tension rod system

m - pu——
P  w—

C.2 Bupo6u rpynu B
C.2 Products Group B

KaHaTtu cnipansHo-nacMoBi
Spiral strand rope

KoHcTpykuinHa hopmyna

1x61 1x91
Construction 119 137 X X
Riametp dg, MM 3 o (to) 14 610 (to) 36 | 20p0(to) 40 | 30 go (to) 52
Diameter d. [mm]
Macmo 1 1 1 1
Strand
KinbkicTe gpoTiB Ha nacmo 19 37 61 91

Wire per strand

KinbkicTb ApOTiB B 30BHill-
HbOMY LIapi nacma 12 18 24 30
Outer wire per strand

HomiHanbHuit koedidieHT
NNoLLi nonepe4vHoro ne-
pepi3y meTany C 0,6 0,59 0,58 0,58
Nominal metallic area
factor C
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MponoBxeHHs Tabnuui C.2

KoediuieHT po3punBHOro
sycunns F
Breaking force factor K

0,625

0,52

0,51 0,51

[NacmoBi kaHaTu
Strand rope

KoHcTpykuinHa cdopmyna
Construction

6x19 - CF

6x36WS — CF

AiameTp dg, MM
Diameter d. [mm]

6 o (to) 40

6 no (to) 40

KinbkicTb nacom
Strand

6 6

KinekicTe ApoTiB Ha nacMo
Wire per strand

18

36 36

KinbkicTb ApOTiB B 30BHiLLI-
HbOMY LIapi nacma
Outer wire per strand

12

12

14 14

HomisanbHui koediuieHT
nnowi nonepeyHoro nepe-
pisy meTtany C

Nominal metallic area
factor C

0,357

0,414

0,393 0,455

KoeiuieHT po3puBHOro
3ycunns F
Breaking force factor K

0,307

0,332

0,329 0,355

Fully locked coil rope

KaHaTtu 3 NOBHICTIO 3aKPUTUM 3BUBAHHAM

KoHcTpykuis
Construction

1 wap Z-noaibHoro

Aapoty
1 layer Z-wires

1 wapwm
Z-nopibHoro
apoty
2 layer Z-wires

> 3 wapam Z-noaibHoro apoTy

> 3 layer Z-wires

HiameTp dg, MM
Diameter d. [mm]

20 go (to) 40

25 o (to) 50

40 po (to) 180
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KiHeub Tabnuui C.2

Honyctumi Bigxunu ansa dg

+5%
Tolerance for d. >%

+5%

+5%

HomiHanbHui koedilieHT
nnouli NonepeYHoro ne-
pepizy metany C 0,636
Nominal metallic area
factor C

0,660

0,700

KoediuieHT poapusHoro
aycunns F 0,585
Breaking force factor K

0,607

0,643

3ycunns npunMatoTbes y BignosigHocTi 3 EN 12385-2.

NOTE: Nominal metallic area factor and breaking force factor acc. EN 12385-2.

Mpumitka. HauioHaneHui koedilyieHT NNoLLi NonepeYHOre Nepepisy MeTaneBoro ApoTy i koedilieHT po3puBHOro

C.3 3'epHyBadi KiHUIB ApOTOBOro KaHara

C.3 Wire rope end connectors

EN 13411-4

Wire rope end connectors — Metal or resin socketing acc. EN 13411-4

3'eAHyBa4i APOTOBUX KaHaTIB — Le KiHUEBI 3akpinneHHA MmeTanesi abo noniMepHi y BignoBsigHoCTi 3

Bigxpurta oymHkoBaHa MydTa
Open spelter socket

::: ==

™

hguilh §

UuningpynyHda mydra
Cylindrical socket

KoHivHa MydTa 3 BHYTPILLUHLOI Pi33t0 | PO3TArHY-
TUM CTPUKHEM

Conical socket with internal thread and tension
rod

Luningpuyina mydTa 3 BHYTPILLHBLOIO Pi33k0 | pO3-
TATHYTUM CTPVDKHEM
Cylindrical socket with external thread and nut

UuningpynyHa mydta 3 30BHILLHBLOIO
BHYTPILUHBLOO Pi33to i rarkoto

Cylindrical socket with internal and external
thread and nut

S\

AN

¥

UunnivapvyHa MydTa 3 30BHILLHLOIO Pi33io | pos-
TAMHYTUM CTPUXHEM

Cylindrical socket with internal thread and tension
rod
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Kineub Tabnuui C.3

3eHyBavi APOTOBUX KAHATIB KiHUEBI, OB TUCKHI
Wire rope end connectors swaged

Bigkputa obTtuckra mydTa
Open swaged socket

3akputa 0bTuckHa Mydta
Closed swaged socket

O67T1cKHa KiHLiBKa 3 pi33to
Swaged fitting with thread

Koyw 3 antoMiHieBum 06TUCkHUM obogom y
BignosigHocTi 3 EN13411-3

Thimble with swaged aluminium ferrule acc.
EN 13411-3

U — nogibHuin 6onT 3 ABOMA raitkamn aAns 3aTvUcky
KaHaTta y BignosigHocTi 3 EN 13411-5
U-bolt grip acc. EN 13411-5
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C.4 Bupo6bu rpynu C
C.4 Product Group C

Heizonnsopaui nacMma, nacma, HOKPHT CHOKCHINOK cM04010 abo noiicereponm
Bare strands, PE- or epoxy-coated strands

AHKCPYBaHils HAKOHCHIIHKA (KIHIIBKY BAHTH) AHKCPYBAHHA 32 JOHOMOIOI0 KAHUIB 1 3'€HYBUILHOT MydyIH
Live end anchorage Live end anchorage

AUKCPYBAHIA 34 AOHOMOIOI) KIHHIB | 3 ¢IHYBAILHOT MYQITH 3 3aLPABACHHAM PO3HHHOM — HCIZ0ALOBAHI [1ACMA,
HOKPRTI HHoiccTepoM a60 CHOKCHANOK CMOI0I0
Anchorage with wedges and postgrouted bond socket — bare strands, PE- or epoxy-coated strands

AHKCPYBAHHSA 32 JIOHOMOIOI0 KIHHIB 1 YHLIBHIOIOMHX IHIACTHH — HOKPHTI HOAICCICPOM Macnma
Anchorage with wedges and sealing plates — Pl-coated strands

L eeer——

i

ANKCPYBAHHS 33 JIOHOMOTOI0 KIHHIB | TPYOKH HOUCPCIILO JANOBICHOT POSHIIIOM — HOKPHTI TI0OSCCTEPOM TlacMa
Anchorage with wedges and pregrouted pipe — PE-coated strands

AHKCPYBAUA 33 FOHOMOIOI KIMHIB 1 HEPCXLUIOT TpYOKH, 3ait0BHCIOT BOCKOM, - HOKPHTI 1101CCTEPOM HMYTH
Anchorage with wedges and wax filled transition pipe — PE-coated strands

Jdpots

Wires
AHKCpYBabfl BAKONCHHUKA (KIHUIBKH BauTH) AuKepyBanis HaKoHedIMKa (KIHIUBKIE BAHTH)
Live end anchorage Live end anchorage

AHKCPYRAIHE 3 IPOTOM 1 CKAQJIHHM KUTICBHM KPULTCHUAM, JUTHTHM KOMHAYHAOM

Anchorage with wires and compound filled socket
=il

i

AUKCPYBAHHA APOTOM 1 JIHCKOBHMH OPOJOBKAMH 3 3AHBKCIO CHOKCH/IHOIO CMOI0I0
Anchorage with wires and button heads filled with cpoxy resin

[nj 1 L

Crpuxui

Bars
ABKepyRanHs HAKOUCHIINKA {KIHIHBKY BaliTH) AbkepyBanfs Hakoneunuka (KINILBKYE BAHTH)
Live ¢nd anchorage Live end anchorage

ABKepyRanus OMHAPHOTO CTPHKHA
Anchorage with single bar

———— |

AHKCPYBAHHS JICKLIBKOX CTPHIKHIB 31 CTAHCROIO 0B0HMOIO 3 JAHPABICHIAM POIIHHOM
Anchorage with multiple bars and steel sheathing, grouted

% T ; . . Wﬁiitfkvvim_é«@w
T -] T e T g Tia
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OOOATOK HA
(nosigkoBun)

MEPENIK HAUIOHANNBbHUX CTAHOAPTIB YKPAIHU (ACTY),
INEHTUYHUX MC, MOCUNAHHA HA AKI € B EN 1993-1-11

lMo3HaueHHs Ta Ha3Ba €BPOMNENCHLKOro Crynitb Mo3HaveHHs Ta Ha3ea HaLiOHAMNBHOIO
cTaHgapty BigNoBIAHOCTI ctaHgapty Ykpainm (QCTY)
EN 1990 Eurocode — Basis of structural ACTY-H b EN 1990:2008 €spokog. OcHo-
design IDT BW NPOEKTYBaHHS KOHCTPYKUIN
(EN 1990:2002, IDT)
EN 1991 Eurocode — Actions on structu- DT AOCTY-H b EN 1991:2010 E€spokog 1. Lii
res Ha KOHCTPYKLi, BCi YaCTuHU
EN 1991-1-4 Eurocode 1: Actions on OCTY-H B EN 1991-1-4:2010 €spokog 1.
structures — Part 1-4: General actions — DT [ii Ha koHCTpyKUil. YacTuHa 1-4. 3aranbHi
Wind actions nii. BiTpoei HaBaHTaXeHHs
(EN 1991-1-4:2005, IDT)
EN 1991-1-5 Eurocode 1: Actions on AOCTY-H B EN 1991-1-5:2012 €Bpokog 1.
structures — Part 1-5: General actions — IDT [ii Ha koHCTpykKUii. YacTuHa 1-5. 3aranbHi
Thermal actions Aii. Tennoei gii (EN 1991-1-5:2003, IDT)
EN 1993-1-1 Eurocode 3: Design of steel ACTY-H B EN 1993-1-1:2010 €spokoa 3.
structures — Part 1-1:General rules and DT lMpoekTyBaHHSA CTaneBMUX KOHCTPYKLIN.
rules for buildings YacTtuHa 1-1. 3aranehi npasuna i npasu-
na ans cnopya (EN 1993-1-1:2005, IDT)
EN 1993-1-4 Eurocode 3: Design of steel AOCTY-H B EN 1993-1-4:2012 €spokog 3.
structures — Part 1-4:General rules — MpoekTyBaHHA CTaneBuUX KOHCTPYKLIN.
Supplementary rules for stainless steels IDT YacTtuHa 1-4. 3aranbHi nonoxeHHs. Jo-
naTKoBi NpaBMna Ans HepxXaeir4voi cTani
(EN 1993-1-4:2004, IDT)
EN 1993-1-9 Eurocode 3: Design of steel AOCTY-H B EN 1993-1-9:2012 €Bpokoga 3.
structures — Part 1-9: Fatigue DT [MpoekTyBaHHA CTaneBnX KOHCTPYKLiNA.
YacTtuHa 1-9. Butpusanicrb
(EN 1993-1-9:2005, IDT)
EN 1993-3-1 Eurocode 3: Design of steel JOCTY-H B EN 1993-3-1:2012 €Bpokoa 3.
structures — Part 3-1: Towers, masts and [MpoekTyBaHHA cTaneBnX KOHCTPYKLUINA.
chimneys — Towers and masts IDT YacTtuHa 3-1. BawTty, wornu i auMosi Tpy-
6un. BawTu i wornu (EN 1993-3-1:2006,
IDT)
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€BPOINENCBKUH CTAHJIAPT EN 1993-1-11:2006/AC
Ksirens 2009 pix

ICS 91.010.30; 91.080.10; 93.040

(YkpaiHcekuil repexnaz aHr TOMOBHOI BepCii)

€ppoxoa 3: [IpoexTyBanns CTaTeBHX KOHCTPYKHiH
YacTuna 1-11: [IpoexTyBanusi KOHCTPYKHIN 3 PO3TATHYTHMH €JIEMEHTAMH

[la Texniuna HoNpaBKa BCTYHAC ¥ Aito 3 29 kpiTHa 2009 poxy i BKmouactses v pu odiuifni mosni Bepeii EN.

E€BPOTERCHKHI KOMITET HO CTAHJIAPTHIALTT
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EUROPEAN STANDARD EN 1993-1-11:2006/AC
NORME 'EUROPEENNE
EUROPAISCHE NORM April 2009

1CS 91.010.30; 91.080.10; 93.040

English version

Eurocode 3 - Design of steel structures - Part 1-11: Design of structures
with tension components

Eurocode 3 - Caleul des structures en acier Eurocode 3 - Bemessung und Konstruktion
- Partie 1-11: Calcul des structures 4 cables von Stahlbauten - Teil 1-11: Bemessung
ou éléments tendus und Konstruktion von Tragwerken mit

Zuggliedern aus Staht

This corrigendum becomes effective on 29 Aprit 2009 for incorporation in the three official language versions of
the EN.

Ce corrigendum prendra effet le 29 avril 2009 pour incorporation dans les {rois versions linguistiques officielles de
la EN.

Die Berichtigung tritt am 29.Aprii 2009 zur Einarbeitung in die drei offiziellen Sprachfassungen der EN in Kraft,

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG
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1) 3mina po BeTyny

3-” NyHKT 3amiHumu "3amidioe ENV 1993-2" Ha
"zamiHioe ENV 1993-2, [logatok A".

2) 3miHa go 2.3.1

NyHkT "(2)", 3amiHumu "chipanbHUX NacoM,
NacoM 3aKpUTOro 3BUBaHHA abo KOHCTPYKLIAHKUX
OPOTOBUX KaHaTiB" Ha "cripanbHL-NacMOBKX Ka-
HaTiB, KaHaTiB i3 NOBHICTIO 3aKPUTUM 3BUBAHHAM
abo 3 nacMOBMX KaHaTiB Kpyrnoro ApoTy.

3) 3miHa po 2.3.6

MNyukr “(2)", pisHaHHa "(2,4)", 3amiHumu Ha
piBHAHHA "Ed = k(Ed2 — Ed1)".

4) 3miHa go 2.4.2

3aronoBoK Nigpo3ainy 3amMiHumu "NocTinHi cn-
Tyauii Ha npoTtssi ekcnayatauii® Ha "NOCTIAHI
po3paxyHKoBi cuTyauii NpoTsrom ekcnnyatauii”

5) 3minu o 3.2.2

fynkr "(3)", "PucyHok 3.1", nepemicmumu Ha
fipagy CmMopoHy 8i0 pUCYHKA "- - - - FpaHUYHe 3Ha-
YeHH4, cepeaHe 3HaYeHHsa"
Mynkr “(3)", "PucyHok 3.1", knio4oBi enemeHTu,
BUOANUTU "o HaANPYXEHHA Ans PO3pidyBaHHA Ha
MipHI NO QOBXUHI Bigpiskn".

6) 3miHa go 4.5

MyHkT "(3)", 3amMiHUMUu "HenpPoHUKHUMN" Ha "BO-
AOHENPOHUKHUMKU"

7) 3miHu o 6.2

Oyukr "(3)", "Tabnuus 6.1" 3amiHumu Ha 3aro-
nosky "Jonyctumun onip" Ha "XapaktepucTuyHe
3HayeHHs gonyctumoro onopy FkK"

fynkr "(2)", "Tabnuusa 6.1", 1 psag, 3 KonoHka,
sudanumu "Qonyctumuni onip".

fyHkT "(2)", "Tpumitka 4", 3aminumu "7.1 (4)" Ha
"7.1(2)".

8) 3miHa po 6.3.2

Nynkr "(1)", 3aminumu "BiNOBIAHO HA KOXHilA
CTOPOHI BaHTU" Ha "BigNOBIAHO Ha KOXHIN CTOPOHI
cipna"

9) 3miHn no 6.4.3

Nyukt "(1)", 3amiHumu "rpaHnyHe 3ycunns" Ha
"XapakTepucTudHe 3adeHHs OOonyCTUMOro ono-

py"

1) Modification to Foreword

3rd paragraph, replace "supersedes ENV 1993-2"
with "supersedes ENV 1993-2, Annex A".

2) Modification to 2.3.1

Paragraph "(2)", replace "spiral strands, locked
coil strands or structural wire ropes" with: "spiral
strand ropes, fully locked coil ropes or circular
wire strand ropes™.

3) Modification to 2.3.6
Paragraph "(2)", Equation "(2.4)", replace equa-
tion with: " £Ed = k(Ed2 — Ed1)".

4) Modification to 2.4.2

Subclause Title, replace "Persistent situations
during service" with: "Persistent design situations
during service".

5) Modifications to 3.2.2

Paragraph "(3)", "Figure 3.1", shift to the right-
hand side of the Figure: "- - - - limiting value mean
value".

Paragraph "(3)", "Figure 3.1", key elements, de-
lete: " A o stress for cutting to length"”.

6) Modification to 4.5
Paragraph "(3)", replace "impermeable” with: "im-
permeable to water".

7) Modifications to 6.2

Paragraph "(2)", "Table 6.1", replace in Title
"Proof strength” with: "Characteristic value of the
proof strength FK".

Paragraph "(2)", "Table 6.1", 1st row, 3rd column,
delete: "Proof strength™.

Paragraph "(2)", "NOTE 4", replace "7.1(4)" with:
"7.1(2)".
8) Modification to 6.3.2

Paragraph "(1)", replace "respectively on either
side of the cable" with: "respectively on either side
of the saddle".

9) Modifications to 6.4.3

Paragraph "(1)", replace "proof force" with: "char-
acteristic value of the proof strength™.
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MyHkT "(1)", "Tpumitka", 3amiHumu "BudyepnHe
NPoeKTyBaHHA" Ha "BUYEPNHE MPOEKTYBAHHSA
(ams. EN 1993-1-1, 1.5.8)".

10) 3mina po 7.2

Nyuxkr "(2)", "Mpumitka 2", "Tabnuus 7.2",
OCTaHHin psag, 3amiHumu "7.1(4)" Ha "7.1(2)".

11) 3miHu o 8.3

NyHkT "(2)", 3amivumu "(MeHW HiX npubnuaHo
70 m...)" Ha "(meHwWw HiX 70 m...)"

NyHKT "(4)", 3amiHUMU "MOXNMBUX TUNIB" Ha "xa-
paKkTepHUX TMnis"

50

Paragraph "(1)", "NOTE", replace "capacity de-
sign" with: "capacity design (see EN 1993-1-1,
1.5.8)".

10) Modification to 7.2

Paragraph "(2)", "NOTE 2", "Table 7.2", last row,
replace "7.1(4)" with: "7.1(2)".

11) Modifications to 8.3

Paragraph "(2)", replace "(less than about
70 m....)" with: "(less than 70 m....)".

Paragraph "(4)", replace "buckling modes" with:
"eigen modes".
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Kog YKH[ : 91.010.30; 91.080.10; 93.040

KnrouoBi cnoBsa: BaHTu, BTOMa, nacMa, BaHTW, NonepeaHe HanpyxXeHHs, CTPUXHI, pO3TArHyTi ene-
MEHTHW.
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HALIOHANBHWUN CTAHOAPT YKPAIHW

€BPOKOA 3. NPOEKTYBAHHA CTANEBUX
KOHCTPYKLIA
YacTuHa 1-11. NMpoeKkTyBaHHA KOHCTPYKLiN 3

PO3TATHYTUMMU efNnleMeHTaMu
(EN 1993-1-11:2006, IDT)

3miHa Ne 1
OCTY-H B EN 1993-1-11:2012

BulOaHHs oghiyiliHe

Kuis
MinperioH Ykpainu
2014


arymarenko
Прямоугольник


CropiHka 1
CropiHok 18

€BPOKO[ 3. NPOEKTYBAHHA CTANEBUX KOHCTPYKLUIN
YactuHa 1-11. [lpoekTyBaHHA KOHCTPYKLUIN 3 PO3TATHYTUMMU efieMeHTaMu
(EN 1993-1-11:2006, IDT)

1 PO3POBNEHO: ToBapucTBO 3 0OMEXEHOK BiANOBIAANBHICTIO "YKPAIHCLKUIA IHCTUTYT
cTanesux KOHCTpyKuin iMeHi B.M. WinmanoBcbkoro”
PO3POBHMKW: B. AgpiaHoB, K). lMepmsikoBa, b. PypmMaH,
P. XapueHKo, kaHA. TEXH. HayK (kepiBHUK po3pobkn);
O. llumaHOBCLKUNA, [-p TEXH. HAYK

2 MPUMNHATO TA
HAOAHO YMHHOCTI: Haka3 MiHperioHy Ykpainu Big 27.12.2013 p. Ne 623, 4nHHuia 3 2014-07-01

3 YBEJJEHO BIMEPLIE
TEKCT 3MIHU

1 NepeamoBa. MyHkT 3. [licns cnie "3 po3TArHyTUMY eneMeHTamun)" mekcm ornogHUMU c1oeamu ma
yugppamu "3 TexHivHow nonpaskoto EN 1993-1-11:2006/AC2009".

2 HauioHanbHu# BcTyn donosHUmMuU rnoIOXEeHHMU HacmynHo20 3Micmy:

"TexHiyHa nonpaska EN 1993-1-11:2006/AC2009 no EN 1993-1-11:2006 HaBepeHa B KiHUi
BCTY-H B EN 1993-1-11:2012.

na 3abe3neveHns rapmoHisauii HopmaTuBHOT 6a3un YkpaiHu 3 HopMmaTUBHOK Hasoto €BponencbKoro
COl03y BCTaAHOBIMIOETHCA Nepiog ogHoYacHo! Aii 6yaiBenbHUX HOPM, po3pobneHux Ha OCHOBI HatioHanb-
HWUX TEXHONOTIYHUX Tpaauuin, Ta OyadiBenbHUX HOPM, rapMOHI30BaHUX 3 HOPMATUBHUMU AOKYMEHTaMU
€sponeicbkoro cot3ly (abo iHwux ByaiBenbHUX HOpM, koais). Mopsaok 3acToCyBaHHA BU3HAYAETLCS
MocTtaHosot KabiHeTy MinicTpiB Ykpaitu Big 23.05.2011 Ne 547 "Mpo 3ateepaxeHHA MNopaaky 3actocy-
BaHHs GyaiBenbHUX HOPM, po3po6eHNX Ha OCHOBI HaLlioHaNbHUX TEXHOMOTYHUX Tpaauuin, Ta byaisens-
HWX HOPM, rapMOHI30BaHWUX 3 HOPMATUBHUMM LOKYMEHTaMn E€BPONENCHKOro Co3y".

Mepion ogHo4acHOI Ail BCTaHOBNHOETLCA 3 Aat HabpaHHsa YnHHocTi ABH A.1.1-94:2010 "MpoekTy-
BaHHs1 ByaiBenbHUX KOHCTPYKLUi 3a €spokogamu. OCHOBHI NONOXEHHS" 4O BTPATVW HUM YMHHOCTI abo
BTpaT¥ YMHHOCTI BianosigHuMK byaiBenbHMMM HOpMamu, po3pobneHnMm Ha OCHOBI HalioHaNbHUX TEXHO-
NOTIYHUX TpaauLin.

Lien ctangapT Ha TepuTopil YkpaiHu cnig 3acToCOBYBaTH pa3oMm 3 NapameTpamMu, BCTAHOBEHUMU Ha
HauioHansHOMYy piBHi, HaBeaeHUMU y gogatky Hb.

BumMoru woao 3actocyBaHHS UBOro CTaHA4APTY pa3om 3 HauioHanbHUM 000aTKOM BCTAHOBNEHI Y
OBH A.1.1-94:2010 [1].

3 3MicT donosHUMU HacmynHUMU 3a20/1068KaMu CMPYKMYPHUX eneMeHmie:

"Nopatok HA Mepenik mixHapogHux (MC) i eBponencbkux ctangapTis (€C), Ha Siki € NOCUNaHHA y
OCTY-H B EN 1993-1-11:2012, Ta BignoBigHvX HOPMaTUBHMX AOKYMeEHTIB YkpaiHu (HO)";

"OonaTok HB HauioHansHwii gogatok ao ACTY-H B EN 1993-1-11:2012";

"Nopatok HB Bibniorpacis”;

"TexHiyHa nonpaska EN 1993-1-11:2006/AC2009".

4 ONopartok HA suxknacmu y Hosill pedakuii:
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"OOOATOK HA
(noBinkoBuMi)

MEPENIK MDKHAPOOHMUX (MC) | EBPONEUCBLKUX CTAHOAPTIB (€C), HA AKI € MOCWNAHHA
Y OCTY-H B EN 1993-1-11:2011, TA BIANOBIAHUX HOPMATUBHUX JOKYMEHTIB YKPAIHW (HO)

Ne 3/n

Moznaka MC abo €C,
HaBefeHoro y
OCTY-H B EN 1993-1-11:2011

MosHaka H[],
skun Bignoeinae MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-1-11:2011,
[e € HOPMAaTUBHI NOCWIAHHS

IHhopmaLuist Npo HopMaTUBHI
aKTW Ta HOPMaTUBHI [LOKYMEHTH
y BijnoBigHin coepi

EN 1990 Eurocode: Basis of struc-
tural design

OCTY-H b EN 1990 — OcHoBu
MPOEKTYBaAHHSA KOHCTPYKLIN
(EN 1990:2002)

n.2.1 (1) 3aransHi nonoXeHHs

n.5.3 (2) MocTifHi po3paxyHKoBi
cuTyauiil nig yac ekcnnyaTauii
KOHCTPYKLIN

n.9.1 (2) 3aransHi BiAOMOCTI

2 EN 1991 Actions on structures BCTY-H B EN 1991 — [lii Ha n.2.3.7 (1) BromHe HaBaHTaxeH-
KOHCTPYKUiT HSA
n.9.1 (1) 3aranbHi BigoMocTi
3 EN 1991-1-4 Eurocode 1: Actions |OCTY-H B EN 1991-1-4 n.2.3.2 (1) fia siTpy
on structures — Part 1-4: General YacTturHa 1-3. SaranbHi aii. 1.2.3.7 (1) BToMHe HaBaHTaxeH-
actions — Wind loads Bitposi aii (EN 1991-1-4) HE
4 EN 1991-1-5 Eurocode 1: Actions |BCTY-H B EN 1991-1-5:2012 n.2.3.4 (2) Tennosi aii
on sfructures — Part 1-5: General €spokop 1. Aif Ha KoHCTpyKU i, 1.2.3.7 (1) BToMHe HapaHTaxeH-
actions — Thermal Actions YacTturHa 1-5. 3aranbHi gii. us
Tennosi aii (EN 1991-1-5:2003)
5 EN 1993 Design of steel structures | QCTY-H B EN 1993 €spokoa 3. | n.5.3 (npumitka) MocTinHi pospa-
[MpoekTyBaHHA cTaneBux XYHKOBI cuTyalil nig vac ekcnnya-
KOHCTPYKLiN Tauil KOHCTPYKLIN
6 EN 1993-1-1 Eurocode 3: Design of| BCTY-H b EN 1993-1-1:2010 n.1.4 (1) MosHaku

steel structures — Part 1-1: General
rules and rules for buildings

€spokop 3. NpoeKkTyBaHHA cTa-
NeBYX KOHCTPYKLIR. HYactuHa 1-1.
3aransHi Npasuna i npasuna
ans cnopyn (EN 1993-1-1:2005)

n.3.1 (npumitka 1) MiuHicTb
cTanen i gporis

Tabnuusa 6.1 YMoBHa rpaHuus Te-
KYy4OCTi pO3TSArHyTOro enemMmeHTa

g| »oHidolD
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1 IPOLOBXEHHA Aojalka mnA

Ne 3/n

[No3Haka MC abo €C,
HaBeAeHoro Y
OCTY-H b EN 1993-1-11:2011

MoaHaka HL,
sikui Binnosinae MC a6o €C

Ne 3/n y TeKkcTi
ACTY-H b EN 1993-1-11:2011,
Ae € HOPMaTUBHI NOCUAHHSA

IHbopmaLis Nnpo HopMaTUBHI
aKTW Ta HOpPMAaTUBHi AOKYMEHTH
y BignoBigHin coepi

EN 1993-1-4 Eurocode 3: Design of
steel structures — Part 1-4: General
rules — Supplementary rules for
stainless steels

[OCTY-H B EN 1993-1-4:2012
€spokoa 3. NpoekTyBaHHs cTa-
neBmnx KOHCTPYKLUiA. YacTnHa 1-4.
3aranbHi nonoxeHHs. [lonaTkosi
npaewvna Ans Hepkaegitoyoi ctani
(EN 1993-1-4:2006)

n.3.1 (npumitka 1) MiuHicTe cTa-
nen i gpoTis

n.3.2.1 (1) PostarHyTi enemeHTn
rpynm A

n.6.1 (1) Cucrtemu i3 po3TarHyTv-
MW CTPVOKHAMM

Tabnuus 6.1 YMoBHA rpaHuus
TEKYYOCTi pO3TATHYTOro ernemMeH-
Ta

EN 1993-1-9 Eurocode 3: Design of
steel structures - Part 1-9: Fatigue

OCTY-H B EN 1993-1-9:2012
€spokog 3. lNpoekTyBaHHs CTa-
NeBMX KOHCTPYKLUiY. HacTuHa 1-9.
Butpmeanicts (EN 1993-1-9:2005)

n.1.4 (1) Mo3Hakm

n.2.2 (3) Bumorn

Tabnuus 9.1 [letanizoBaHi kaTe-
ropii ans BTOMHOI MillHOCTI 3rigHo
3 EN 1993-1-9

n.9.2 (3) ®nykTyauinHi OCboBI
HaBaHTaXeHHS

EN 1993-3-1 Eurocode 3: Design of
steel structures — Part 3-1: Towers,
masts and chimneys — Towers and
masts

AOCTY-H B EN 1993-3-1:2012
€spokof 3. NpoekTyBaHHs
cTaneBnX KOHCTPYKLIN.
Yacrtuna 3-1. Bawitn, wornu i
Avmosi Tpybu. bawTv i wornm
(EN 1993-3-1:2006)

n.2.3.3 (1) HaBaHTaxeHHs Bif
obrnepeHiHHSA

10

EN 10244-1 Steel wire and wire
products — Non-ferrous metallic
coatings on steel wire — Part 1:

General principles

OCTY EN 10244-1:2006 [piT
cTanesuit Ta 4poTaHI BUPoOW.
MokpuBM 3 KONMBLOPOBUX MeTaniB
Ha cTanesBoMy AporTi. Yactuha 1.
3aranbHi BUMOrn

(EN 10244-1:2001)

n.1.2 (1) HopmaTtueHi nocnnaHHs

g1 MoHido1n

¢ exHidoLr)

1L0Z:L1-1-€661 NI 9 H-ALOT | 3N VHINE


arymarenko
Прямоугольник


MNponosxeHHs nopatka HA

Ne a/n

MNo3naka MC abo €C,
HaBeOeHoro y
NCTY-H b EN 1993-1-11:2011

NosHaka HA,
akui sBignosinae MC abo €C

Ne 3/ny TekcTi
ACTY-H B EN 1993-1-11:2011,
Ae € HOPMaTUBHI NOCUNaHHA

IHbopmaLlist Npo HOpMaTUBHI
aKTW Ta HOPMATUBHI JJOKYMEHTK
y BignosigHin cdepi

11

EN 10244-2 Steel wire and wire
products — Non-ferrous metallic
coatings on steel wire — Part 2;

Zinc or zinc alloy coatings

AOCTY EN 10244-2:2006 Opit
cTaneswit Ta OpOTAHI BUpobu.
MokprBK 3 KONLOPOBUX MeTanis
Ha cTanesomy gpoTi. YacTtnHa 2.
MokpuBaHHs uyHkom abo uuHKo-
BuM crnasoM (EN 10244-2:2001)

n.1.2 (1) HopmaTtueHi rnocunaHHs

wire ropes ~ Safety — Part 5: U-bolt
wire rope grips (includes Amend-
ment A1:2008)

NoBaHHA KiHUIB cTanesux KaHa-
Tis. Bumoru 6eanekun. YactuHa 5.
U-nopioHi bonTtosi saTuckaui
cTaneBux KaHaTis

(EN 13411-5:2003)

12 EN 13411-3 Terminations for steel |ACTY EN 13411-3:2005 3akpin- | n.1.1(npumitka 3) Cchepa
wire ropes — Safety — Part 3: Fer- | neHHs KiHUiB CTanesBnx KaHaTiB. | 3aCTOCYyBaHHSA
rules and ferrule-securing (includes | Bumorn 6eaneku. Yactuna 3. n.3.1 (ApumiTka 4) MiLHicTb
Amendment A1:2008) Bryrnku ans o6npecoByBaHHs Ta | cranei i aporis
npoLiec obnpecoByBaHHs ,
(EN 13411-3:2004) n.1.2 (1) HopmaTueHi nocunaHHs
13 EN 13411-4 Terminations for steel |OCTY EN 13411-4:2005 n.1.1(npumitka 3) Cchepa 3acto-
wire ropes — Safety — Part 4; Metal | 3akpinneHHs kiHuiB cTaneBux CcyBaHHs
and resin socketing kaHaTiB. Bumoru 6eaneku. n.1.2 (1) HopMaTueHi nocHAaHHS
YactuHa 4. 3anmBaHHa MeTanom ' T
| CUHTETUYHMMM CMONaMMU Tabnuus C.3 3'egHyBadi KiHUiB
OpOTSHOrO KaHaTa
14 EN 13411-5 Terminations for steel |QCTY EN 13411-5:2007 3akpin- | n.1.1(npumitka 3) Cchepa

3aCTOCYyBaHHA

Tabnuua C.3 3'eaHyBadi KiHUiB
APOTAHOrO KaHaTa

n.1.2 (1) HopmaTtueHi nocMnaHHs

g1 MoHidoLD

¥ exHidoLr)
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fpoposxeHHss pogaTtka HA

MosHaka MC abo €C,

Ne 3/n y TekcTi

[HbopmMaLlis Npo HOpMaTUBHI

Ne 3/n HaBe[leHoro y . ﬂoar_iaka HA, OCTY-H b EN 1993-1-11:2011, | aKkTv Ta HOPMATUBHI JOKYMEHTH
akun signosinae MC abo €C
AOCTY-H B EN 1993-1-11:2011 e € HoOpMaTUBHI NOCUNAHHSA y BiAnoBigHin coepi
15 EN 10138 Prestressing steels n.3.2.2 (npumitka 2) Postarkyti | ABH B.2.6-163:2010 KoHcTpykuii

enemeHTun rpynu B

n.3.2.3 (1) PostarHyTi enemeHTH
rpynm C

n.4.2 (3) AHTUKOPO3INHWIA 3axncT
OKpemMmnx aporTis

[opnatok A.4.1 (7) 3aranbHi
NONOXEHHS

[opatok A.4.2.2 (1) Macma

[opatok A.4.2.3 (1) CtpwxkHi

6yaisens i cnopya.Crtanesi
KOHCTPYKLIiT. Hopmu
NPOEKTYBaHHA, BUTOTOBSTEHHS |
MOHTaXy

16 EN 10138-1. Prestressing steels. n.1.2 (1) HopmaTtneHi nocunanHsa | ABH B.2.6-163:2010 KoHcTpykuii
General requirements Tabnuus 6.1 YMOBHa rpaHmus 6ygaiBens i cnopya. Ctanesi
TeKy4OCTi po3TATHYTOro enemen- | KOHCTPYKUIT. Hopmu .
Ia NPOEKTYBAHHS, BUTOTOBIIEHHS i
) , MOHTaXy
17 EN 10138-2. Prestressing steels. n.1.2 (1) HopmaTuBHi nocunaHHA
Wire
18 EN 10138-3. Prestressing steels. n.1.2 (1) HopmaTtyeHi nocunaHHsA
Strand n.3.1 (npumitka 5) MiunicTb
cTanem i gporis
19 EN 10138-4. Prestressing steels. n.1.2 (1) HopmaTtueHi nocunaHHA
Bars
20 EN 10244-3 Steel wire and wire n.1.2 (1) HopmatueHi nocunauus | OCTY EN 10244-2:2006 Apit

products — Non-ferrous metallic

coatings on steel wire — Part 3: Alu-

minium coatings

cTaneBwuil Ta ApOTSAHI BUPOOU.,
Mokpuen 3 KONbOPOBUX MeTaniB
Ha cTaneBomy ApoTi. YacTtuHa 2

g1 doHidoL)
G BMHIdOLD)
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I I|pogoBXeHHA goaaTtka HA

MNosHaka MC abo €C,

MNosHaka HA,

Ne 3/n y TekcTi

IHbopmauis Nnpo HopMaTUBHI

Steel Wire

TEKY4OCTi pO3TArHYTOro enemeH-
Ta

Ne a/n HaBseneHoro y akvi Bionosinae MC a6o €C ACTY-H B EN 1993-1-11:2011, | akTu Ta HOpMaTUBHI JOKYMEHTU
OCTY-H B EN 1993-1-11:2011 A A e € HOpMaTUBHI NOCUNaHHA y BiancBigHin cepi
21 EN 10264 Roping wire Galvanized Tabnuvuga 6.1 YMoBHa rpaHuus [BH B.2.6-163:2010 KoHcTpykuii

Bypiesens i cnopya.Ctanesi
KOHCTpyKUiT. Hopmun
NPOEKTYBaHHS, BUrOTOBIEHHS i
MOHTaXy

22

EN 10264-1:2002 Steel wire and
wire products ~ Steel wire for
ropes — Part 1: General require-
ments

n.1.2 (1) HopmaTueHi nocunaHHa

n.3.1 (npumitka 2) MiyHicts
CTanen i gporis

OBH B.2.6-163:2010 KoHcTpykuii
Bypisens i cnopya.Cranesi
KOHCTpYKLiT. Hopmu
NPOEKTYBaHHS, BUrOTOBIEHHS
MOHTaXY

23

EN 10264-2:2003 Steel wire and
wire products — Steel wire for
ropes — Part 2: Cold drawn non al-
loy steel wire for ropes for general
applications

n.1.2 (1) HopmaTuBHiI NnocunaHHA

n.3.1 (npumitka 2) MiyHicTb
cTanew i ApoTiB

OBH B.2.6-163:2010 KoHcTpykuii
Bypisens i cnopya.Cranesi
KOHCTpyKUiT. Hopmu
NPOEKTYBaHHS, BUTOTOBMEHHS i
MOHTaXy

n.4.2 (2) AHTUKOPO3iHWIA 3axXuCT
OKpeMnx OpoTie

AOCTY EN 10244-2:2006 Opit
cTaneewin Ta ppoTaHi BUpobu.
MNokpueK 3 KONbOPOBMX MeTaniB
Ha cTaneBomy aporti. YacTnHa 2

24

EN 10264-3:2003 Steel wire and
wire products — Steel wire for
ropes — Part 3: Round and shaped
non alloyed steel wire for high duty
applications

n.1.2 (1) HopmaTneHi nocunanHs

n.3.1 (npumitka 2) MiyHicTb
cTanew i ppotis

ABH B.2.6-163:2010 KoHcTpyxkujii
Byaieens i cnopya.Cranesi KOH-
CTPyKUii. Hopmn npoekTyBaHHs,
BMIOTOBEHHA | MOHTaXY

n.4.2 (2) AHTUKOPO3INHMIA 3aXUCT
OKpemmx ApoTis

AOCTY EN 10244-2:2006 Opit
cTaneswn Ta opoTaHi BUpobu.
MokpuBY 3 KONLOPOBUX MeTaniB
Ha cTaneBOoMy ApoTi. YacTuHa 2

g1 doHidoLD

g edHidoLD
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MpopoexeHHs gogaTka HA

lNosHaka MC abo €C,

[NosHaka HA,

Ne 3/n y TekcTi

IHchopmaLlis Npo HopMaTHBHI

Ne 3/n HaBedeHoro y Akuit Binnosinae MC abo €C OCTY-H b5 EN 1993-1-11:2011, | aKkTW Ta HOPMAaTUBHI JOKYMEHTH
[JCTY-H B EN 1993-1-11:2011 A A e € HOpMaTMBHI NoCUNaHHA Y BignosiaHin cdepi
25 EN 10264-4:2003 Steel wire and - n.1.2 (1) HopmatmeHi nocunanHs | ABH B.2.6-163:2010 KoHcTpykuil
wire products — Steel wire for n.3.1 (ApumiTka 2) MiLHicTb 6yaisens i cnopya. Cranesi
ropes — Part 4: Stainless steel wire cTanew i apoTis KOHCTPYKLUIT. Hopmu
NPOEKTYBAHHS, BUTOTOBIEHHS i
MOHTaXy
26 EN 12385-1:2002 Steel wire ropes. |— n.1.2 (1) Hopmartueri nocunanxst | ABH B.1.2-2:2006. Hopmu
Safety. General requirements n.2.3.1 (1) Qi npoekTyBaHHA. HaBaHTaxeHHs i
BNMMBMU
27 EN 12385-2:2002 Steel wire ropes. |~ n.1.1(npumitka 2) Cchbepa OBH B.2.6-163:2010 KoHcTpykuii
Safety. Definitions, designation and 3aCTOCYBaHHs 6ypisens i cnopya. Ctanesi
classification n.1.2 (1) HopmaTuaHi nocunaxts KOHCTPYKLUiT. Hopmu
NPOEKTYBAHHA, BUTOTOBIEHHS |
n.2.3.1 (1) dii MOHTaXY
n.6.2 (npmumitka) MNMonepeaHso
HanpyXeHi CTPWKHI Ta cknanoBi
enemeHTn cuctemmn rpyn B i C
[opnatok C CnoHWK TepMiHiB
(npumiTka)
Tabnuusa C.2 KaHaTtu 3 noBHicTO
3aKpUTUM 3BMBaHHAM
28 EN 12385-3:2004 Steel wire ropes. |— n.1.2 (1) HopmatueHi nocunaxua | ABH B.1.2-2:2006. Hopmwu
Safety. Information for use and n.2.3.1 (1) Qii npoekTyBaHHA. HaBaHTaxeHHs i
maintenance BNNMBY
29 EN 12385-4:2002 Steel wire ropes. |— n.1.2 (1) HopmaTueHi nocunanHsa | ABH B.1.2-2:2006. Hopmu

Safety. Stranded ropes for general
liting applications

n.2.3.1 (1) Oii

NpoekTyBaHHs. HaBaHTaXeHHs i
BNNUBK

8| MoHidoL)

/ exHidol)

LLOZ:bL-1-€661 N3 9 H-ALOT L N VHINE


arymarenko
Прямоугольник


KiHeub nopatka HA

MNosnaka MC abo €C,

Ne 3/n y TekcTi

IHdbopmalist Npo HOPMAaTUBHI

Steel wire ropes — Safety — Part 10:
Spiral ropes for general structural
applications

n.2.3.1 (1) Gii

Ne 3/n HaBeeHoro y kUit Bi :g:::a:: I\};IIJC]I)’aGO ec AOCTY-H 5 EN 1993-1-11:2011, | akTh Ta HOPMaTUBHI JOKYMEHTH
AOCTY-H B EN 1993-1-11:2011 A A e € HOpMaTUBHI MOCUNAHHA y BignosigHin ccepi
n.3.1 (npumitka 3) MiuHicTb [BH B.2.6-163:2010 KoHCcTpy«Kuii
cTanen i gporis Byanisens i cnopya. Ctanesi
KOHCTpYyKLii. Hopmun
NPOEKTYBaHHS, BUTOTOBMNEHHS |
MOHTaXy
30 EN 12385-10 Berichtigung 1:2009 n.1.2 (1) HopmaTmeHri nocunanHs | A6H B.1.2-2:2006. Hopmu

NpoeKkTyBaHHA. HaBaHTaXeHHS i
BNJIMBY

n.3.1 (npumiTka 3) MiuHiCTb
cTanenm i gporis

IBH B.2.6-163:2010 KoHcTpyKLil
Bynisens i cnopya. Ctanesi
KOHCTPYyKLii. Hopmu
NMPOEKTyBaHHA, BUrOTOBMEHHS i
MOHTaXy

g1 MoHidoLD

g exHidoLn
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CropiHka 9
CTopiHok 18

5 TekcT HauioHanbHOro crangapTy 0onosHumMu dodamkom HE:

"0OOATOK HB
(o6oB'A3KOBUNA)

HALIOHANBbHUA OOOATOK O ACTY-H B EN 1993-1-11:2012

HB.1 NAPAMETPU, WO 3ANKWKNNNCA BIAKPUTUMU B ACTY-H b EN 1993-1-11:2012 OANA
HALIOHANBLHOIO BUBOPY

HaujioHansHui BuGip ao3sonsetbes B EN 1993-1-11:2012 yepe3a HacTynHi NONOXEHHS, siki HaBeeHi
y Tabnuui HB.1.

Tao6nuua HB.1

Nea/nj  [lyHkT KopoTkuh onmnc napameTpa, skui O3BONIEHO BU3HAYaTH Ha HauioOHaNnsLHOMY piBHI

1 12.3.6 (1) MepexigHi yMOBK HaBaHTaXeHHs | YacTKoBi koedilieHTn 6e3neku ans 3aMiHuv ene-
MEHTIB

2 1236(2) Bu3HaveHHs aBapidHOT po3paxyHKOBOT CUTyaLii KOHCTPYKLUi NPy HECNOAIBaHIN
BTpaTi byab-aKoro enemeHTa

3 1241 (1) 3HayeHHs YacTkoBUX koedilieHTiB Beanekn ans NOCTIMHMX HaBaHTaXeHb Ha nepio
OynienuuTBa

4 131(1) HopmaTuBHi 3Ha4YeHHs XapakTepucTUK MiLHOCTI ANs cTani | 4poTiB i3 ymoB A0B-
FOBIMHOCTI

5 14.4(2) Knacu KOpo3iliHOT CTIMKOCTi KaHaTiB i KIHUEBUX MydT

6 |45@4) Marepianu ans cyuinbHUX BOGOHENPOXIAHUX HAaNOBHIOBAYIB NyCTOT

7 15.2(3) YacTkoBuin koedilieHT 6e3nekn yp;, L0 BUKOPUCTOBYETLCA ANS CUIT NONEPEAHbOro
HaTAry NS AaHUX KOHKPETHUX CTaHIiB

8 15.3(2) YacTkoBuit koedilieHT Beaneku yg NPU po3paxyHKOBMX CUTyaLlisX y NpoLeci
ekcnnyarauii Big Air NOCTINHUX CUN Ta CUN nonepegHboro HaTary

9 16.2(2) Po3paxyHKoBuii onip po3Tsary Ta YacTkosi koediuieHTn 6esneku

10 16.3.2(1) |YacTkoBui KoediuieHT Beaneku vy NPy NepesipLi kaHaTiB y cignax

11 16.3.4 (1) KoediuieHT K Ha BenMYMHY pO3pUBHOro 3yCcunns kaHaTiB Npu NPOeKTyBaHHI cigen

12 16.4.1 (1) P {YacTtkoBui koediuieHT 6e3neku Ans onopy TepTIO KaHarty

13 |7.2(2) 3HaYEHHS TPaHUYHUX HAMPYXeHb BENUYUHW foongt Ta Fgs ANSA PO3PaXyHKOBUX HaBaH-
TaeHb ANs cTagin byaiBHuUTBA Ta ekcnnyaTtauii

14 |A.4.5.1 (1) |Metoauka BunpoboByBaHb 3pa3kiB CTaNeBUX €NeMeHTiB Ha [JOBroBi4YHICTb

15 |A4.5(2)

16 |B.(6) KoHTpons Ta ornsg po3TArHyTUX eNeMeEHTIB

HB.2 NAPAMETPU, BU3HAYEHI HA HALIOHANIBHOMY PIBHI

HBE 2.1 MepexigHi yMOBU HaBaHTa)XeHb i YacTKOBI koediliceHTH 6e3neku onsa 3amiHn enemMeHTIB
Lo nyHkmy 2.3.6(1)
HopaTtkoBa iHhopMaLis He HagaeTbes.
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HB 2.2 BusHa4eHHA aBapiiHOT po3paxyHKOBOT CUTyauUil KOHCTPYKUi Npu HecnoaiBaHin BTpari
bynb-AKOro enemeHTa

Ao nyHkmy 2.3.6(2)

HopaTkora iH(hopMaLis He HafaeTbeA.

HB 2.3 3HauyeHHA YacTkoBuUX KoeddilliceHTIB 6e3neku yg ANA NOCTINHMX HaBaHTaXeHb Ha nepion
oyniBHMUTBA

Mo nyHkmy 2.4.1(1)

HoaaTkoea iHbopMaLis He HagaeTbes.

HB 2.4 HopmaTuBHi 3HauyeHHA XapaKTepUCTUKM MILHOCTI AnA ctani i AgportiB i3 yMmoB
DOBroBiYHOCTI

Ao nyHkmy 3.1(1)

Kpim 3a3Ha4eHunx y uboMy NyHKTi, 4NA POITArHYTUX €NEeMEHTIB MOXYTb BYTU NPUAHATI Taki 3HaYEeHHSN
XapaKTepuCTUHHOro onopy:

ANS cTaneBoro npokary:

Ryn — rpaHnus Teky4ocTi cTani, Wwo AOpIBHIOE rpaHuLL Teky4ocTi oy (BignosigHo ao [14];

AN BUCOKOMILHOro CTaneBoro 4poTy, Y TOMY YMCNi Y BUrMAAI KaHaTiB, NacM, Ny4KiB, XXMYTIB:

Ryun— TMYacoBu1i onip cTani, Wo AopiBHIOE 3HaYEeHHIO o (BianosiaHo fo [5], (6], [71, [8], [9], [10], [11],
[12], [13)).

Mpw 3acTocyBaHHi BenNW4uH Ry, Ta Ry, Npy Nepexoai A0 iX pO3paxyHKOBMX 3Ha4€Hb CNif 3acTocoBy-
BaTu KoedilieHTU HagiiHOCTI 3 MaTepiany 3a BigNoBiAHUM HaLUiOHaNbHUM CTaHOAPTOM.

HB 2.5 Knacu xopo3ifHol CTINKOCTI KaHaTiB i kKiHUeBUX My T
Mo nyHkmy 4.4(2)
NopaTtkosa iHdopmauia go n.4 (4).
3rigHo 3 AepXaBHUMK CTaHZapTamu cTanesi kaHaTu NigpPo3aiNATLCA 3a BUAOM NOKPUTTS NOBEPXHI
Apoty:
i3 opoTy 6e3 NoKpUTTS;
i3 OUMHKOBaAHOIrO 4POTY:
ANs HanbinNbL XXOPCTKNX arpecuBHUx ymos poboTtn OXK;
ANA XOPCTKUX arpecusHUX yMmoB pobotu — XK;
ANA cepefHix arpecuBHUX ymos pobotu — C.
EnemenTu i3 ctani (ByrneueBoi abo nigBULLEHOT KOPO3INHOI CTIAKOCTI) NOTpebytoTb 4O4ATKOBOrO 3a-
XUCTY Bif KOPO3ii B 3aneXHOCTi Bif CTyNeHs arpecuBHOI Aii cepeaosuvLla Ta yMOB ekcniyaTauii:
arpecusHUin 3axncT nakodapboBUM NOKPUTTAM, rapave LUMHKyBaHHA, MeTanisadis;
cnaboarpecusHUin 3axucT nakogpapboBMM NOKPUTTAM , rapave LMHKYBaHHS, MeTanisauis;
cepegHboarpecuBHe metanisauiinHe Ta nakogapbose NOKPUTTA BUCOKUX rpym.

HB 2.6 Matepianu ana cyuinbHUX BOQOHENPOXiAHMX HANOBHIBAUIB NyCTOT

Mo nyHkmy 4.5(4)

HopnaTkoea iHopMauis He HafaeTbes.

HB 2.7 YacTkoBu# kKoediuieHT 6e3nekun yp;, WO BUKOPUCTOBYETLCA ANA CUN NOMNEepPeAHbLOro
HaTary

Ho nynkmy 5.2(3)

HopatkoBa iHdopMauia He HagaeTLEA.

HBE 2.8 YactkoBui koedidieHT Ge3nekn yc NpU PO3PaxXyHKOBUX CUTyauliax y npoueci
eKkcnnyaradii Big Al NOCTiNHKUX cun Ta cun NnonepeaHLOro HaTAry.

Ao nyrkmy 5.3(2)

LopaTtkoBa iHopMaLlia He HapnaeTbes.
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HB 2.9 Po3spaxyHKoBuiIA onip po3TAry Ta YacTkoBi koedilicHTH 6e3neku
Mo nyHkmy 6.2.P(2)
HopaTtkoBa iHOpMaLis He HagaeTbCA.

HB 2.10 YacTtkoBui KoediuieHT 6e3neku v, f NPV Nepesipui KaHaTiB y cianax
Ao nyrkmy 6.3.2(2)
HopaTtkoBa iHhopMauis He HaaaeTbCA.

HB 2.11 YactkoBu# koediuieHT Ge3neky Ha BENMUUYUHY PO3PUBHOIO 3YCWUNMA KaHaTiB npu
NpoeKTyBaHHI cigen

Mo nyHkmy 6.3.4(1)

HopaTtkosa iHhopMaLis He HaaaeTbLCA.

HB 2.12 YacTkoBui KoedpillieHT 6e3neku ansi onopy TePTHO KaHaTy
Lo nyHkmy 6.4.1(1)P
HopaTtkoBa iHbopMalis He HagaeTbCA.

HB 2.13 3HaueHHs rpaHNYHOro HaNPYXeHHA foonst T fgs ANA PO3PAXYHKOBUX HABAHTAXEHb AfA
cTagin 6yaiBHMUTBA Ta eKcnnyarauii

Ho nynkmy 7.2(2)

HopaTtkoBa iHopMauis He HagaeTbes.

HB 2.14 MeToauka BunpoSoByBaHb 3pa3kiB cTaneBUX eNeMeHTIB Ha AOBroBiYHICTb

Ao nyrkmie A.4.5(1) ma A.4.5(2)

Lo 3a3nayeHux nyHkmie cnid dodamu.

AHani3 OOBroBiYHOCTI 3aXWUCTY MeTaneBOoro enemMeHTa Bif KOpo3il 34INCHIETLCA 3 ypaxyBaHHAM
KoedilieHTa roTOBHOCTI CTanNeBUX KOHCTPYKLUIiN K;, L0 € KOMNIIEKCHUM NOKa3HUKOM PEMOHTONPUAATHOCTI
i xapakTepuaye napamMeTpn KOHCTPYKTUBHMX Ta TEXHONOTIYHUX 3aX0/iB NEPBUHHOIO | NOBTOPHOTO 3aXUCTY

K = Tky +sz

3 Ty + Ty, '

ne Tx, — TepMiH cnyx6u KOHCTPYKLUT 3a NOKA3HMKOM KOPO3iNHOI CTINKOCTI (NePBUHHUIA 3aXUCT);

Tz  — PpO3paxyHKOBUIA TEPMIH Cry*Bu 3aXMCHUX NOKPUTL i3 AOBIPYOLO iMOBIPHICTIO ¥ = 0,95
3a pesynbTataMu NPUCKOPeHnX sunpobyBaHsb;
n — KINbKICTb PEMOHTHUX LMKMIB BiAHOBNEHHSE aHTUKOPO3iMHOIO 3aX1CTY NpU BCTAHOBNEHOMY

TepmiHi cnyx6u koHCTPYKUil. BU3HayeHHsiM KoedilieHTa roTOBHOCTI NPW AifX arpeCcuBHUX
cepefioBULL € PO3PaxyHOK CTaneBoi KOHCTPYKLIT 3@ rpaHUYHUM CTAHOM Ha KOPO3ilHY
CTIMKICTb | AOBrOBIYHICTb 3@ pe3ynbTaTammn NPUCKOPEHUX BUNPOOYBaHb 3aXMCHUX NOKPUTTIB,
METOI0 AKUX € OLiHKa NOKa3HuKa T, ANs BUSHAYEHHS BIANOBIAHOCTI PI3HUX CUCTEM 3aXUCHUX
NOKPUTb PO3paxyHKOoBi CUTyaLil 3@ NOKa3HUKaMKW KOPO3iMHOT CTIMKOCTI Ta JOBroOBI4HOCTI.
CyTHicTb MeTO4y NpUCKOpeHUX BUNpobyBaHb CKNaaaeTbCs 3 Ail Ha 3pa3ok i3 3aXMCHUM
NOKPUTTAM LUTYYHO CTBOPEHUX YMOB, LLO iMiTYI0Tb il KOPO3iNHOAKTUBHUX KOMMOHEHTIB
cepegosuia. MNocnifoBHICTL BUKOHAHHS BUNpOoOYyBaHb pernameHTyeTbCst BuMoramu [15].
BunpoByBaHHs Di3nKko-MexaHIiYHNX Ta 3aXMCHUX BACTUBOCTEN BUKOHYIOTECA HA CTaHOAPTHNUX
3paskax, a ouiHka 3axXMCHMX BNacTUBOCTEN NOKPUTE 34IMCHIOETLCS Y BIONOBIAHOCTI 3
sumoramu [3], [4], [5]-

BukopuCTOBYIOTLCA Taki 3acobu ocHaLLEHHS Ta BUMIPIOBarnbHOI TEXHIKU:

— kamepa BonorocTi Tuny M-4;

— Kamepa cipuucToro razy ACC-;

— kaMepa xonoay Tuny Feutron;

— anapar wTy4Hoi norogu (ALUM) Tuny UNM-3;

— ynNbTpasByKOBUIA TOBLUMHOMIP Tuny YI-93T;
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— €MNEeKTPOMOHTaXHUI TOBLWWHOMIP NOKpUTL Ta matepianis "KOHCTAHTA K5" .
YMoBu nposeaeHHs BUNpobysaHb BignosiaaoTs BuUMoram, Buknagenum 8 [7]; [8]; [9].

HB 2.15 KoHTponb Ta ornaa po3TArHyTUX eNeMeHTIiB

[o nynkmy B(6) dodamu:

IMpn KOHTPONI TEXHIYHOrO CTaHy KaHaTiB chnif BUKOPUCTOBYBATW pekoMeHZauii, HaBeaeHi B AepXaB-
HWUX CTaHAapTax 3 OUiHKW TEXHIYHOIO CTaHy Ta BiADpaKOBKM KaHaTiB.

HB.3 PILLEHHA NPO CTATYC AOBIAKOBUX OOOATKIB ACTY-H b EN 1993-1-11:2006

PiweHHs w040 3acTocyBaHHA OOBIAKOBUX AogaTKiB, wo MicTaTeea B ICTY-H b EN 1993-1-11:20086,
HaBegeHo B Tabnuui HB 4.

Tabnuus HB.4 — CtaTyc A0BIigKOBUX foaaTkis

PilLleHHs W00 BUKOPUCTAHHS

Ne 3/n Hasea ooBinkoBOro goaarka .
[0BIAKOBOrO Aogartka
1 |fAopatok A [poBigkosuin] Bumoru fo Bupo6is | Ha TepuTopii YkpaiHu BukopuctosyeTbcs 6e3
ONA pO3TAryBaHUX eNeMeHTIB 3MiH
2 |Hopatok B [pnosigkosuit] TpaHCcnopTyBaHHS, Ha Teputopii YkpaiHu BUkopucToByeThCA 6e3
CKnaayBaHHSA, BaHTaXXHO-PO3BaHTaXyBanbHi 3MiH
pobotu

3 |fopatok C [gosigkosuid] BigomocTi wiogo Big- | Ha Teputopii YkpaiHun BukopuctoByeTbes be3
NOBIAHOCTI AePXaBHUX CTaHAAPTIB €BPONERChb- |3MiH
KAM cTaHgapTam

6 TekcT HauioHanbHOro crangapTy donosHumu dodamkom HB:

"NOOATOK HB
(noBiakoBunn)

BIBNIOIPA®IA

[11ABH A.1.1-94:2010 Cucrema craHgapTu3sauii Ta HopmyBaHHs y OyaiBHnuTBI. [poekTyBaHHsA Byaisent-
HUX KOHCTPYKUi#N 3a €Bpokogamn. OCHOBHI NMONOXeHHS

[2]0BH B.1.2-14:2009 3aranoHi npuHUnnu 3abe3nedyeHHs HaninHOCTI Ta KOHCTPYKUiNHOT Geaneku
Byaisens, cnopya, 6yaiBenbHUX KOHCTPYKLN Ta OCHOB.

[3] B6H B.2.6-163:2010 CraneBi KOHCTpyKLUii. HOpMu NpoekTyBaHHS, BUTOTOBNEHHS | MOHTAXY.
[4] OBH B.1.2-2:2006 HaBaHTaxeHHs i Bnnuesu. HopmMu npoekTyBaHHS

[6] TOCT 3062-80 KanaTtbi ctanbHble. CopTameHT. KaHaT oguHapHoi caueku Tuna JIK-O KOHCTPYK-
umm 1-7(1+6)

[6] TOCT 3063-80 KaHatbl cTanbHble. CoptameHT. KaHat oguHapHoi cBuBKM Tuna TK  KOHCTPYK-
umu 1-19(1+6+12)

[7] TOCT 3064-80 KaHatbl cTtanbHble. CopTtameHT. KaHat oguHapHOW cBuBKM Tuna TK KOHCTPYykK-
uun 1.37(1+6+12+18)

[8] TOCT 3066-80 KaHaTbl cTanbHbie. CopTtameHT. KaHat aBodHOW ceuBkM Tuna JIK-O KOHCTpyk-
uuun 6-7(1+6)+1-7(1+6)
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[9] TOCT 3067-88 KaHnatbl ctanbHble. CopTameHT. KaHaTt cTanbHOW ABOWHOM CBUBKM Tuna TK KOHCTPYK-
umm 6-19 (1+6+12)+1.19 (1+6+12)

[10] FTOCT 3068-88 KaHaTbl cTanbHble. CopTamMeHT. KaHat ctanbHoW ABOWHON CBMBKK TUNa TK KOHCTPYK-
unn 6-37(1+6+12+18)+1.37(1+6+12+18)

[11] TOCT 3081-80 KaHaThl cTtanbHbie. CopTtameHT. KaHaT gBonHon ceuBkn Tuna JIK-O KOHCTpyK-
unn 6-19(1+9+9)+7.7(1+6)

[12] TOCT 7669-80 KanaTbl ctanbHbie. CoptameHT. Kanat asonHon csuekun tuna JIK-PO KOHCTpyK-
unn 6-36(1+7+7/7+14)+7-7(1+6)

[13] FOCT 14954-80 KaHatbl cTtanbHble. CopTameHT. KaHaTt asonHon caueku Tuna JIK-PO koHCTPyK-
unn 6-36(1+7+7/7+14)+7-7(1+6)

[14] FOCT 19281-89 MNpokaT u3 crany NoBbILIEHHON NPOYHOCTU. OBWMe TEXHUYECKNE YyCnoBUs

[15]1SO 12944-6:1998 ISO 12944-6:1998 Paints and varnishes -- Corrosion protection of steel structures
by protective paint systems -- Part 6: Laboratory performance test methods (®apbu 1a naku.
AHTUKOPO3IAHUIA 3aXMUCT CTAaNeBUX KOHCTPYKLIiA 32 AOMOMOToH0 3axXMCHUX NakotapboBux cuctem. Hactu-
Ha 6. NlabopaTtopHi MeToaun BUNPODYBaHb ANS BU3HAYEHHA pOBOUYMX XapakTepucTuk)".
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7 TekcT HalioHanLHOro cTaHAapTy 00rMo8HUMU MEXHIYHO nonpaskoro EN 1993-1-11:2006/AC:2009:

EUROPEAN STANDARD
NORME EUROPEENNE
EUROPAISCHE NORM

EN 1993-1-11:2006/AC April 2009

ICS 91.010.30; 91.080.10; 93.040

English version

Eurocode 3 - Design of steel structures - Part 1-11: Design of structures
with tension components

Eurocode 3 - Calcul des structures en acier Bemessung und Konstruktion von
- Partie 1-11: Calcul des structures & cables Stahlbauten - Teil 1-11: Bemessung
ou éléments tendus und Konstruktion von Tragwerken mit

Zuggliedern aus Stahl

This corrigendum becomes effective on 28 April 2009 for incorporation in the three official language
versions of the EN.

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EGROPEEN DE NORMALISATION
EURQPAISCHES KOMITEE FUR NORMUNG
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«€EBPONENCbLKUM CTAHJAPT EN 1993-1-1:2006/AC:2009
Ksitenn 2009

ICS 91.010.30; 91.080.10; 93.040

Ykpalucokuit nepexiiajl aHrjioMoBHol sepeil

€Bpoxoa 3: TIpoexTyBaHHs CTaACBUX KOHCTPYKILA
Yactuna 1-11. [TpoekTyBaHHS KOHCTPYKLT 3 PO3TATHYTHMH €/ICMEHTaMH

L# nonpaska Betynac y aito, nounnaoun 3 29 ksivas 2009 poxy s BHOUSHHS ¥ TpH obiilifini MOBHI
sepeil EN.

CBPOTENACHKHM KOMITET 110 CTAHJAPTU3ALYT
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1) 3miHa go BCTYNY

TpeTin ab3ay 3amiHumu "3amiHioe ENV 1993-2"
Ha "3amiHoe ENV 1993-2, NopaTok A".

2) 3mina go n. 2.3.1

NyHkT “(2)", 3amMiHumu "cnipanbHWUX Nacom, na-
COM i3 3aKpUTUM 3BUBAHHAM ab0 KOHCTPYKLINHUX
OpOTOBUX KaHaTis" Ha "kaHaTv cnipanbHo-nac-
MOBI, KaHaT! 3 MOBHICTH) 3aKPUTUM 3BUBAHHAM
abo KaHaTK Kpy4eHi 3 NnacmoBoro ApoTy".

3) 3mina pno n. 2.3.6

NyHkT "(2)", dhopmyny "(2.4)" 3amiHumu Ha ¢op-
myny "Ed = k(Ed2 — Ed1)"

4) 3miHa go n. 2.4.2

HasBy nignyHkry 3aminumu "MocTidHi cutyauii
Ha npoTsasi ekcnnyaTtauii” Ha "TToCTifHI po3paxyH-
KOBi cuTyauii MpoTarom ekcnnyaradii”.

5) 3mina go n. 3.2.2

Nyukr “(3)", "Pucyrok 3.1" samiHumu, rnepemic-
mumu o npasy cmopoHy €id PucyHka: "- - - - rpa-
HUYHE 3HAYEHHS, cepeaHe 3Ha4YeHHa".

Nyuxt "(3)", "PucyHok 3.1" kmovoei enemeHmu
gudanumu: "G, HaNPyXeHHA ANA po3pi3aHHsA Ha
MipHIi O JOBXWHI Bigpi3KK".

6) 3miHa go n. 4.5

NyHkT "(3)", 3aMiHUMU "HENPOHUKHUMU" Ha "BO-
OOHENPOHUKHNMN".

7) 3miHa go n. 6.2

Nyukr "“(2)", "Tabnuus 6.1", 3amiHumu y Hasei
"YMOBHA rpaHvuUs TekyyocTi" Ha "Xapakrtepuc-
TUYHE 3HAYEHHA YMOBHOT rpaHunui Teky4ocTi FK".
Nyukt *(2)", "Tabnuys 6.1", nepwud psd, mpemsi
KonoHka, eufanumu "YMOBHa rpaHuus Teky-
YocTi".

NMyHkT “(2)", "Npumitka 4", 3aminumu"7.1(4)" Ha
"7.1(2)".

8) 3miHa po n. 6.3.2

NyHkT *(1)", 3amirumu "BignNOBIAHO Ha KOXHIN
CTOPOHi BaHTW" Ha "BiaNoBIAHO HAa KOXHil CTOPOHI
cigna".

9) 3miHa go n. 6.4.3

Nynkr "(1)", 3amirumu "rpaHnyHe 3ycunns" Ha
"XapakTepucTudHe 3HadeHHsT YMOBHOI rpaHuui
TekyJocTi".

1) Modification to Foreword

3rd paragraph, replace "supersedes ENV 1993-2"
with "supersedes ENV 1993-2, Annex A".

2) Modifications to 2.3.1

Paragraph "(2)", replace "spiral strands, locked
coil strands or structural wire ropes" with: "spiral
strand ropes, fully locked coil ropes or circular
wire strand ropes”.

3) Modification to 2.3.6

Paragraph "(2)", Equation "(2.4)", replace equa-
tion with: "Ed = k(Ed2 — Ed1)".

4) Modification to 2.4.2

Subclause Title, replace "Persistent situations
during service" with: "Persistent design situations
during service".

5) Modification to 3.2.2

Paragraph "(3)", "Figure 3.1", shift to the right-
hand side of the Figure: "- - - - limiting value mean
value".

Paragraph "(3)", "Figure 3.1", key elements, de-
lete: " o4 stress for cutting to length”.

6) Modification to 4.5

Paragraph "(3)", replace "impermeable” with: "im-
permeable to water".

7) Modification to 6.2

Paragraph "(2)", "Table 6.1", replace in Title
"Proof strength” with: "Characteristic value of the
proof strength Fk".

Paragraph "(2)", "Table 6.1", 1st row, 3rd column,
delete: "Proof strength”.

Paragraph "(2)", "NOTE 4", replace "7.1(4)" with:
"7.1(2)".
8) Modification to 6.3.2

Paragraph "(1)", replace "respectively on either
side of the cable" with: "respectively on either side
of the saddle".

9) Modifications to 6.4.3

Paragraph "(1)", replace "proof force" with: "char-
acteristic value of the proof strength".
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Myukr “(1)", "MNpumiTka", 3amiHumu "BudepnHe
NPOEKTYBaHHA" Ha “"BUYEpPNHE NpPOEKTYBaHHS
(aue. EN 1993-1-1, 1.5.8)".

10) 3miHa go n. 7.2

Nyukr "(2)", "Mpumitka 2", "Tabnuus 7.2°,
ocTaHHi? psag, samiHumu "7.1(4)" Ha "7.1(2)".

11) 3mina go n. 8.3

NyHkr "(2)", 3aminumu "(MeHLWe HiX NpUONMU3HO
70 M...)" Ha "(meHwe Hix 70 M...)".

MyHKkT "(4)", 3amMiHUMU "MOXJTMBUX TUMIB BTPATU
CTIKOCTI" Ha "BNacTMBi TMNW BTpaTU CTIAKOCTI".

Paragraph "(1)", "NOTE", replace "capacity de-
sign" with: "capacity design (see EN 1993-1-1,
1.5.8)".

10) Modification to 7.2

Paragraph "(2)", "NOTE 2", "Table 7.2", last row,
replace "7.1(4)" with: "7.1(2)".

11) Modifications to 8.3

Paragraph "(2)", replace "(less than about
70 m....)" with: "(less than 70 m....)".

Paragraph "(4)", replace "buckling modes" with:
"eigen modes".
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Kog YKH[ 91.010.30; 91.080.10; 93.040

KntovoBi cnoBa: po3TarHyTi eneMeHTH, kaHaTu, ApOoTy, NacMma, 3aTtuckadi, MydTu, NJOBroBiYHICTb,
HaginHicTb, 6e3neka, aHTUKOPOSIAHWUIA 3aXUCT.
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