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HAUIOHATNIBHUIA BCTYN

Lein ctaHaapT € TOTOXHUM nepeknagom EN 1993-3-1:2006 "Eurocode 3: Design of steel structures —
Part 3-1: Towers, masts and chimneys — Towers and masts" (€spokoa 3. [TpoekTyBaHHs CTaneBux KOoH-
cTpykuin. YactuHa 3-1. bawTtu, wornu i aumosi Tpybu. BawTtn i Wwornm) 3 TEXHIYHOK nOonpaBKoo
EN 1993-3-1:2006/AC:2009.

EN 1993-3-1:2006 nigrotoeneHo TexHidHum komiteTtom CEN/TC 250, cekpeTapiaTom SKOro Kkepye
BSI.

[lo HauioHanbHOro CTaHAapTy AOMYYEHO aHTNIOMOBHUA TEKCT.

Ha TepuTopii YkpaiHu sk HauioHanbHWI cTaHaapT Aie nisa konoHka Tekcty ACTY-H b EN 1993-3-1:2012
"€spokog 3. MNpoekTyBaHHS cTaneBux KOHCTPYKLiA. YacTtuHa 3-1. bawTwn, wornu i auMosi Tpybu. bawTtu i
uornum (EN 1993-3-1:2006, IDT)", BuknageHa ykpaiHCbKOK MOBOIO.

BignosigHo ao A6H A.1.1-1-2009 "Cuctema cTaHaapTu1aauii Ta HopMmyBaHHS B byaisHnUTBI. OCHOBHI
nonoxeHHs" LEeW cTaHAapT BigHocuTbecs Ao komnnekcy B.1.2 "Cuctema HaginHocTti Ta 6e3neku B
6yniBHMUTBI".

CraHpapT MiCTUTb BUMOTY, SIKi BiANOBIAaTb YUHHOMY 3aKOHOAABCTBY.

HaykoBo-TexHiuHa opraHisauis, BignosiganbHa 3a uei ctaHgapt, — TOB "YkpaiHCbKuit iHCTUTYT cTa-
neBuUx KOHCTpYykKUin im. B.M. LlumaHoBCbKOrO".

[lo cTaHaapTy BHECEHO Taki pefakuiiHi 3MiHN:

— CNoBa "uen MiXHapOAHWA cTaHZ4apT" 3aMiHEHO Ha "uen ctaHaapT";

— CTPYKTYPHI enemMeHTu ctangapTy — "O6knaguHky", "MNepeamosy”, "HauioHansHui Bctyn”, "BusHa-
YeHHsi NoHATL" Ta "Bibniorpadivni aaHi" — ohopMneHo 3rigHo 3 BUMOramu HauioHanbHOT cTaHaapTM3auii
Ykpainu;

~3"Mepeamosu go 1993-3-1"y uewn "HauioHanbHWI BCTYN" B3siTE TE, WO 6e3nocepeHbO CTOCYEThCA
UbOro craHaapTy;

— HauioHanbHWI 4OBIAKOBUIA AOAATOK HABEAEHO SIK HACTAHOBY ANS KOPUCTYBauiB.

Mepenik HauioHanbHWx ctaHaaptie Ykpainv (OCTY), iaeHTuHnx MC, nocunaHHs Ha AKi € B
EN 1993-3-1:2006, HaBefeHo y goaaTky HA.

_ Konii MC, He npurHATUX siK HauioHanbHi HOPMaTUBHUX AOKYMEHTIB, Ha siKi € NOCUNaHHA B LbOMY
CcTanaapTi, MoxHa oTpumaTtn B lonosHomy oHAI HOPMATUBHUX AOKYMEHTIB.

TexHiyuHa nonpaBka EN 1993-3-1:2006/AC:2009 po EN 1993-3-1:2006 nogaHa B KiHUi

OCTY-H B EN 1993-3-1:2012 nicna gonatka HA.
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BCTYN

Lienn eBponencbkuin ctangapt EN 1993-3-1, €s.-
pokoa 3. MNpoeKkTyBaHHS CTaneBuUX KOHCTPYKLIM.
YactuHa 3-1. batuty, wornu i gumosi Tpybu.
BawTn i wornu, niarotoBNeHnn TexHIYHUM Ko-
miTetom CEN/TC250 "byaisenbHi €spokoaun”,
cekpeTapiat skoro nigrpumye BSI. CEN/TC250,
BignosiganbHWit 3a BCi ByaiBensHi €spokogn.

Libomy €poneicbkoMy cTangapTy byae Hapa-
HUIA cTatyc HauioHaneHOro 3 nybnikauicio igeH-
TUUYHOro TekcTy abo cxBaneHHsM Ao KBiTHA 2007
POKY, | anbTepHaTUBHI HauioHanbHIi CTaH4apTH
NOBUHHI ByTK BiAMIHEH] 8O 6epe3Hsa 2010 poky.

Lien €spokog 3amiHoe ENV 1993-3-1.

Y BIONOBIQHOCTI 3 BHYTPIWHIMA NOCTAaHOBaMMU
CEN/CENELEC HauioHanbHi opranu 3i ctaHaap-
TU3aLii HACTyMNHUX kpaiH 3060B'A3aHi NPUAHATH
Luen eeponencbkui cTaHaapT: AscTpis, benbris,
Benunka bpurtanisa, [peuia, [aHisa, EcTOHIS,
Ipnanais, Ilcnangis, Icnauis, ITanis, Kinp, Ilatsis,
INutea, Jliokcembypr, ManeTta, Higepnangw,
HimeuunnHa, Hopeeris, MNonswa, Nopryranis, Py-
myHif, CrnosadymHa, CnoseHisi, Yropwuna, ®iH-
naHgis, dpaxuisa, Yecbka Pecnybnika, Weelis,
Leenuapis.

FOREWORD

This European Standard EN 1993-3-1, Eurocode
3: Design of steel structures: Part 3-1: Towers,
masts and chimneys — Towers and masts, has
been prepared by Technical Committee
CEN/TC250 "Structural Eurocodes”, the Secre-
tariat of which is held by BSI. CEN/TC250 is re-
sponsible for all Structural Eurocodes.

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

This Eurocode supersedes ENV 1993-3-1.

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.

Vil
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OCHOBUW NPOIrPAMU
€BPOKOAOIB

Y 1975 poui Komicia €sponencbkoi crninbHOTH
BMpilLMNA po3noYatu nporpaMmy Aid y ranysi
6yanisHUUTBA Ha niacTagi ctaTTi 95 porosopy. Me-
TOK nporpaMu Byno ycyHeHHs TeXHiYHUX nepe-
WKo4 ANA TOpriBNi Ta y3romKeHHs TEeXHIYHUX
YMOB.

Y paMmkax uiei nporpamun i Komicia B3ana Ha
cebe iHiLiaTUBY BCTAHOBUTU CUCTEMY Yy3roaxe-
HUX TEXHIYHUX npaBunN Ans  MPOEKTyBaHHS
OyniBene i cnopya, siki Ha nepuwii cragii Manm
cnyrysatu anbTepHaTUBOK YMHHUM HauioHanb-
HUM NpaBunam Aepxas-YfeHie, a 3peLToro manu
3aMIHUTK IX.

Ynpoposx n'ATHaAUNaTH pokis Komicis 3a sonomo-
rol0 opraHisauiiHoro KoMiTeTy, A0 cKnagy siKoro
BXOAUNW NpeACTaBHUKU AepXaB-4YneHis, Bena
po3pobky nporpamu €Bpokoais, Aka npueerna a0
ny6nikauii KOMNNEKTy nepLIoro NOKoniHHA €Bpo-
neAcekunx koais y 80-x pokax.

Y 1989 poui Kowmicisn Tta pepxasu-dnenn EU
(EBponeitcbkoi cninbHOTU) Ta EFTA (EBponeiick-
KOi acouiauii BinbHOI Toprieni) Ha ocHoBsi yroan'
Mix Komicieto Ta CEN (€BponeicbkUM KOMITETOM
i3 cTaHAapTuM3aUil) BupiluMnn nepegaTy NigroTos-
Ky Ta nybnikauito €spokoais CEN 3a gonomororo
cepii MmaHparis, Wo Haaano 6 €spokogam y mai-
O6yTHbOMY cTaTycy EBpOMNERcLKOro craHAaapTy
(EN). Lle nos'Asye €spokoau 3 NOMOXEHHAMMU

1 Yropa mix Komicieio eBponeincekoi cninbHoTH | €Bpo-
nencbkum komiTeTom ctaHaapTusauii (CEN) wopao po-
6ot Hap €Bpokogamu Ans NpoekTyBaHHA GyaiBens i
cnopyn (CONSTRUCT 89/019).

BACKGROUND OF THE
EUROCODE PROGRAMME

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

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

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

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement1 between the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to CEN through a series of Man-
dates, in order to provide them with a future status
of European Standard (EN). This links de facto
the Eurocodes with the provisions of all the Coun-
cil's Directives and/or Commission's Decisions

1 Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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AvpekTnB Paau i piweHs Komicii woao €sponent-
cbkux cTangapTiB (To6TO aupektusn  Pagu
89/106/EEC wopo 6yaisensHnx Bupobis — CPD —

Ta [Oupektns Pagn 93/37/EEC, 92/50/EEC Ta-

89/440/EEC BigHOCHO rpoMaacbkux pobiT Ta no-
cnyr i exsiBaneHTHUx Anpektus EFTA, 3anodat-
KOBaHMX, Wo6 AOMOMOITU 3acHYBAHHIO BHYTPILU-
HbOMO PUHKY).

CTpyKTypHa nporpama €BpoKo/iB BKNIOYAE CTaH-
4apTn, AKi B OCHOBHOMY CKNagalTbea 3 AeKinb-
KOX 4acTUH

EN 1990 €spokog: OcHOBM NpOEKTYBAHHA KOH-
CTPYKLIA
EN 1991 €spokog 1: [ii Ha KOHCTpyKUil

EN 1992 €gpokog 2: lMNpoektyBaHHA 3anizobe-
TOHHWX KOHCTPYKLUIRA

EN 1993 €spokog 3: NpoekTyBaHHA cTanesux
KOHCTPYKLN

EN 1994 €spokoa 4: MpoektyBaHHa cranesa-
Ni306eTOHHNX KOHCTPYKLINA

EN 1995 €spokoa 5: NpoekTyBaHHA AepeB'aHNX
KOHCTPYKLUIA

EN 1996 €spokop, 6: [poeKkTyBaHHSA Kam'AHUX KOH-
CTpYKUIN

EN 1997 €Bpokoa 7: [eoTexHiuHe NPOEKTyBaHHSA

EN 1998 €spokog 8: NpoekTyBaHHA CEACMOCTIN-
KMX KOHCTPYKLIRA

EN 1999 €spokog, 9: [MpoekTyBaHHA antoMiHieBUx
KOHCTPYKLA

CraHgapTtu €BpokogiB BU3HalOTL Bignosiganb-
HICTb PErynsaTOpHUX OpraHis AepXas-yneHiB Ta
3axMulatoTb IX NpaBo Ha NPU3HAYEHHSA BENUYUH,
AKi MOB'A3aHi 3 perynioBaHHAM NUTaHb Geaneku
Ha HauiOHanbHOMY piBHI TaM, Ae BOHW BiApi3HA-
toTbCA.

CTATYC TATANY3b
3ACTOCYBAHHA €BPOKOAIB

DepxaBn-unenn EU Ta EFTA Bu3HaOTh, WO
€BpoKOaK Qil0Tb SIK eTANOHHI 4OKYMEHTN ANns Ta-
KUX Linen:

— 9K 3aci® poeeaeHHs sBignosigHocTi Byaisens i
cnopyn OCHOBHWM BUMMOram aupektnen Pagu
89/106/EEC, 3okpema ocHoBHin BUMO3i Ne1 —
MexaHi4yHa cTiiKicTb Ta cTabinbHICTL | OCHOB-
Hin BUMoa3i Ne2 — MNoxexHa besneka;

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

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

EN 1990 Eurocode: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

EN 1994 Eurocode 4: Design of composite steel
and concrete structures

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State
and have safeguarded their right to determine val-
ues related to regulatory safety matters at na-
tional level where these continue to vary from
State to State.

STATUS AND FIELD OF APPLICATION
OF EUROCODES

The Member States of the EU and EFTA recog-
nise that Eurocodes serve as reference docu-
ments for the following purposes:

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne1 — Me-
chanical resistance and stability — and Essen-
tial Requirement N°2 — Safety in case of fire;
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— fIK OCHOBa ANA yKnagaHHsl KOHTpakTiB Ans
byaisene i cnopyd Ta NoB'A3aHnX 3 HUMW iHXe-
HEPHUX NOCNyT;

— K OCHOBa ANA CKNafaHHs Y3rOMKEHWX TeX-
HiYHNX cneuundikauin ans dyaisenbHUX BUPO-
6is (ENs ta ETASs)

€Bpokoau, 0CKinbkM BoHW BeanocepedHbO BigHO-

cAaTbCA 40 ByaiBenbHUX cnopyd, MarTb NPSMUIA

3B'A30K 3 TNYMaYHUMK JOKyMeHTamu? posginy 12

CPD, HesBaxaiouu Ta Te, WO BOHU MaloTL Pi3HY

npvpoay 3 rapmMoHi30BaHUMW cTaHOdapTamu Ha

Bwp06w°’. Taknm 4YMHOM, TEXHIYHI acnekTwu, ki

BUNNUBAaIOTL 3 €BpoKoAis Ana Byaisens i cnopya,

MOBWHHI B NOBHIN Mipi ByTn poarnaHyTuMu Tex-

HidyHUMKU koMiTeTamn CEN Tta/um poboummu rpy-

namn EOTA, gaki po3pobnstoTb ctaHgaptM Ha

6yaiBenbHi BUpOOKU, 3 NO3NUUIN AOCArHEHHS no-

BHOI CYMICHOCTI TEXHIUHUX cneyudikallii 3 €8po-

KOAaMN.

CraHpgaptv €spokogis HaaalTb 3aranbHi npasu-

fa NpoeKkTyBaHHA AN NPakTUYHOro BUKOPUCTaH-

HA BCIX KOHCTPYKUiR Ta X KOMMOHEHTIB 5K

TPAAULINHOIO, TaK i IHHOBALMHOIO Xapaxrepy.

YHikanbHi opmu KOHCTPYKLii a60 yMOBU Npoek-

TYBaHHA HEe OXOMMIOITLCA, | B Takux Bunagkax

NpoeKTyBanbLHUKY NOTpibeH foaaTKoBUA ekcnepT-

HWIA poarnsa.

2 BignosigHo go ct. 3.3 aokymenTa CPD ocHosHi BUMOrn
(ER) oTpuMaloTb KOHKPETHY (hOpMY Y TNYMaqHUX OOKY-
MeHTax ans CTBOPEHHS HEOOXIAHNX 3B'A3KIB MidK OCHOB-
HAMKM BUMOramn Ta MaHgaTammn Ha rapmoHisosaHi EN i
ETAGS/ETAs.

3 BignosigHo ao ct. 12 CPD TnymadqHi 4OKYMEHTU Ma-
0Tb:
a) HagaTU KOHKPEeTHO! (HOPMU OCHOBHUM BUMOTaM,
y3roguBeLUKM TEPMIHONOriIO | TEXHIYHI 3acaay, i BkazasLun
Knacu abo piBHI ANSA KOXHOT BUMOTW, Ae Lie HeobXigHo;

b) ekasatm MeToau BCTAHOBNEHHS CMIBBIAHOLIEHHS
MK LMK Knacamu abo piBHSIMUM BUMOT 3 TEXHIYHUMU
BMMOTraMu, Hanpuknag, MeToam po3paxyHKy i nepesip-
KW, TEXHIYHI NpaBMna NpoeKTyBaHHS TOLLO;

C) cnyryeBaTu SK pekoMeHaaLlist NSl BCTAHOBNEHHS y3-
ropKeHUx cranaapTis i HacTaHoB AN €BpoNENcHKOro
TEXHIYHOrO yXBaneHHs.

€spokoaun dakTU4HO BifirpaloTb noaibHy ponb y cdepi
ER 1 ivactuHi ER 2.

— as a basis for specifying contracts for const-
ruction works and related engineering ser-
vices;

— as a framework for drawing up harmonised
technical specifications for construction pro-
ducts (ENs and ETAs)

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship with the Interpretative Documents?
referred to in Article 12 of the CPD, although they
are of a different nature from harmonised product
standards®. Therefore, technical aspects arising
from the Eurocodes work need to be adequately
considered by CEN Technical Committees and/or
EOTA Working Groups working on product stan-
dards with a view to achieving a full compatibility
of these technical specifications with the Euro-
codes.

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

2 According to Art. 3.3 of the CPD, the essential require-
ments (ERs) shall be given concrete form in inter-
pretative documents for the creation of the necessary
links between the essential requirements and the man-
dates for harmonised ENs and ETAGS/ETAs.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
harmonising the terminology and the technical bases
and indicating classes or levels for each requirement
where necessary;
b) indicate methods of correlating these classes or
levels of requirement with the technical specifications,
e.g. methods of calculation and of proof, technical rules
for project design, etc.;
c) serve as a reference for the establishment of har-
monised standards and guidelines for European tech-
nical approvals.

The Eurocodes, de facto, play a similar role in the field
of the ER 1 and a part of ER 2.
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HAUIOHANBbHI CTAHOAPTW,
O BMPOBAXYIOTb €EBPOKOAU

HauioHanbHi cTaHgapT, WO BNPOBagXYIOTb
€BpoKkoan, 3aBXau BKMKYATb MNOBHUWA TEKCT
€Bpokoay (BKNK4Yawun BCi 4ogaTtku), BUOAAHWNA
CEN, akoMy MoxXyTb Nepegysati HauioHanbHUIA
TUTYNbHUA NUCT Ta HauioHaneHa nepegmoBa, a
TakoX MOXYTb CynpoBogxyBatucs HauioHane-
HUM gogaTtkoM (iHbopMaLiiHUM).

HauioHaneHuit gogaTok (iHhopMauiiHMin) MOXe

BKNIOYaTH iHdbopMaLito LWoA0 TUX NapaMeTpiB, AKi

3anMunnucs  BiAKpMTUMKM B €Bpokogax Ans

HauioHanbHoro Bubopy, Bi4OMI SIK HaLioHaNLHO

BU3Ha4YeHi napameTpu AN BUKOPUCTaHHA Npu

NPoeKTyBaHHI byaiBenb Ta iHXeHepHUX cnopya,

wo 6yayTb nobynoBaHi y 3auikasneHiv kpaiHi, a

came:

— 3HauyeHHs ANA 4YacTKoBUX KoediuieHTiB i/abo
Knacu, ne B €BpoKogi galTeCs anbTepHaTu-
BU;

— 3Ha4eHHs, AKi cnig BUKOPUCTOBYBATH, KON B
€BpoOKOAi HAAa€ETLCA TiNbKU NO3HAKA;

— reorpadidHi i KniMatuuHi cneundiyHi  AaHi
KpaiHy, Hanpuknag, kapra CHiry;

— npoueaypa, fika BUKOPUCTOBYETLCS Y BUNAA-
Ky, KONKU anbTepHaTUBHI Npoueaypu obymoB-
neHi B €8pokoaj;

— NOCUNaHHA Ha A4oaaTKoBY iHhopMaUilo, Aka He
cynepeynTe HOPMaTusHUM BUMOram i gono-
Marae rnpu KopucTyesaHHi EspokogamMu.

3B'A3KU MDK EBPOKOLAAMU TA
FAPMOHI3BOBAHUMU TEXHIYMHUMW
CMNEUUNDIKALIAMU (ENs Ta ETAS)
AnA BUPObBIB

HeobxigHa y3rofXeHicTe MiXX rapMoHi3oBaHUMU
TeXHiYHUMU cneuudikauiammn gns GyaiBenbHUX
supobis Ta TexHiYHMMMK NpaBunamm ans byaisens
i cnopya?. Kpim Toro, nosHa iHdopmallisi, sika cyn-
poBoaxye CE-mapkyBaHHs BygisensHux supobis
i Mae BigHoWeHHA Ao €BpoKoais, NOB1HHA YiTKO
3asHayaTu, SKi HauioHansHO BU3HAYeHi napameT-
pu 6ynu B3ATI Ao yBaru.

4 OIne.c1.3.3icT.12CPD, aTakox4.2,4.3.1,43.21a5.2
ID 1.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

The National Standards implementing Eurocodes
will comprise the full text of the Eurocode (includ-
ing any annexes), as published by CEN, which
may be preceded by a National title page and Na-
tional foreword, and may be followed by a Na-
tional annex (informative).

The National annex (informative) may only con-
tain information on those parameters which are
left open in the Eurocode for national choice,
known as Nationally Determined Parameters, to
be used for the design of buildings and civil engi-
neering works to be constructed in the country
concerned, i.e.:

— values for partial factors and/or classes where
alternatives are given in the Eurocode,

— values to be used where a symbol only is given
in the Eurocode,

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

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

— references to non-contradictory complementa-
ry information to assist the user to apply the
Eurocode.

LINKS BETWEEN EUROCODES
AND HARMONISED TECHNICAL
SPECIFICATIONS (ENs and ETAs)
FOR PRODUCTS

There is a need for consistency between the har-
monised technical specifications for construction
products and the technical rules for works?. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which re-
fer to Eurocodes should clearly mention which
Nationally Determined Parameters have been
taken into account.

4 See Art.3.3and Art.12 of the CPD, as wellas 4.2,4.3.1,
432 and52o0f ID 1.
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DOOATKOBA IHPOPMALIA LLOAO
EN 1993-3-1 TA EN 1993-3-2

EN 1993-3 — ue TpeTs yacTuHa i3 WeCTN YacTuH
EN 1993 — lNpoeKkTyBaHHs CTaneBUX KOHCTPYKLLA —
i oNUCye NPUHLMNKY | NpaBuUNa 3acToCyBaHHA AnNs
0eanekn OOBroBiMHOCTI i exkcnnyaTauiHoi npu-
DATHOCTI cTaneBux KOHCTPYKLUIN, 3okpema GawuT,
worn i AuMoBux Tpyd. bawTuy i wornu aetanb-
Hiwe B YacTuHi 3-1; guMoBi Tpybu — B HacTuHi 3-2.

Y EN 1993-3 HaBefeHO BUMOr# 10 PO3paxyHKis,
140 AONOBHIOKTL 3aranbHi BUMOrU, HaBeaeHi y
EN 1993-1.

EN 1993 npusHayeHuidt ANS BUKOPUCTAHHA 3
EN 1990 — OcHoBu npoekTyBaHHs, EN 1991 — 0ii
Ha KOHCTPYKUIil i 4actuHM 1 AOOKyMeHTiB Big
EN 1992 no EN 1998, ne moBa Aiae npo cTanesi
KOHCTPYKLUiT abo cranesi KOMNOHeHTU ans Gawr,
worn i AuMoBux Tpyb.

Bumoru, ki BXXe HaBefleHi B TUX QOKyMEHTax, He
NOBTOPIOIOTHCH.

EN 1993-3 BUKOPUCTOBYETHLCS ANA HACTYMHOTO:

— €CKi3HOro nNpoeKkTy KOMICii NpUAManbHOrQ KOH-
Tponto Ans sBUpobie Ta CTaHAapTiB BUKOHAHHS;

— KnieHTiB (Hanpuknag, ansa GopMynioBaHHA ix
cneundpivHUX BUMOT);

— NPOeKTyBanbHUKIB Ta KOHCTPYKTOPIB;

— KOMNETEHTHUX opraHis..

Y EN 1993-3 yncnosi 3HaueHHA AAA 4aCTKOBUX
‘koedilieHTiB Ta iHWUX NnapameTpis HagitHOCTI
PEKOMEHAYIOTLCH SIK OCHOBHI 3HA4YeHHSA, W0 3a-
6eaneuyloTe NPUAHATHUIN piBeHb HadiKRHOCTI.
Boxu BigibpaHi 3a ymosu 3abeanedeHHsa Bigno-
BiAHOrO piBHA KBanicpixalii Ta KOHTPONIO AKOCTi.

Hopatok B EN 1993-3-1 po3spobneHo 3aans go-
NoBHEHHs yMOB, BuknaaeHunx y EN 1991-1-4, ana
BpaxyBaHHA BITPOBUX Ai Ha rpartyacti 6awTwy,
Wwornun Ta AMMoBi TpybK 3 BigTsHKKaMu.

Ockinbkn onopu ans NoBiTPSAAHKUX NiHIA posrnsaa-
IOTBCA AK Npaulooyi Nig BiTPOBUM HaBaHTaXEH-
HAM B CNONyYeHHi 3 HaBaHTaXXeHHAM Big oxenegi,
BMMOrY Ge3nekn Ta cneuianbHi BUMOrK (SK, Ha-
npuknag, ans npoBigHUKIB, i3onauii Ta i3ons-
LifHMX NPOMIDKKIB TOLLO) MOBHICTIO BMKNageHi y
CENELEC Code EN 50341, Ha akuit MOXHa no-
CUNaTMCA MpU  BUKOHAHHI pO3paxyHkiB ans
NOAOIGHUX KOHCTPYKUIRA.

Bumoru Wwoao MiLHOCTI CTaneBux enemMeHTiB, Ha-
BEAEHI Y 4aHOMY po3gini, MOXHa po3rnagaTtu sK
npaesuna, oOOB'A3KOBI A0 BWKOHAHHA LOAO

ADDITIONAL INFORMATION SPECIFIC
TO EN 1993-3-1 AND EN 1993-3-2

EN 1993-3 is the third part of six parts of EN 1993
— Design of Steel Structures — and describes the
principles and application rules for the safety and
serviceability and durability of steel structures for
towers and masts and chimneys. Towers and
masts are dealt with in Part 3-1; chimneys are
treated in Part 3-2.

EN 1993-3 gives design rules in supplement to
the generic rules in EN 1993-1.

EN 1993-3 is intended to be used with Eurocodes
EN 1990 — Basis of design, EN 1991 — Actions on
structures and the parts 1 of EN 1992 to EN 1998
when steel structures or steel components for
towers and masts and chimneys are referred to.

Matters that are already covered in those docu-
ments are not repeated.

EN 1993-3 is intended for use by

- committees drafting design related product,
testing and execution standards;

— clients (e.g. for the formulation of their specific
requirements);

— designers and constructors;

— relevant authorities.

Numerical values for partial factors and other reli-
ability parameters in EN 1993-3 are recommen-
ded as basic values that provide an acceptable
level of reliability. They have been selected as-
suming that an appropriate level of workmanship
and quality management applies.

Annex B of EN 1993-3-1 has been prepared to
supplement the provisions of EN 1991-1-4 in re-
spect of wind actions on lattice towers and guyed
masts or guyed chimneys.

As far as overhead line towers are concerned all
matters related to wind and ice loading, loading
combinations, safety matters and special require-
ments (such as for conductors, insulators, clear-
ance, etc.) are covered by the CENELEC Code
EN 50341, that can be referred to for the design of
such structures.

The strength requirements for steel members
given in this Part may be considered as 'deemed
to satisfy', rules to meet the requirements of

5
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BignoeigHocTi Bumoram EN 50341 gns onop no-
BITPSIHUX TiHIA, | BUKOPUCTOBYBATU AK anbTepHa-
TUBHUW KpUTEPIN OO0 npasun, HaBeOEHUX Yy
AaHoMy cTaHaapTi.

YactuHa 3.2 nigrotoBaHa y cnisnpaudi 3 TeXHid-
HUM komiteTtom CEN/TC 297: [lnmosi Tpybu, wo
BINbHOCTOSATb.

Byno BKMOYEHO YMOBM, WO A03BOMSIOTL BUKO-
pUCTaHHS Pi3HUX YacTKoBUX KoediLlieHTiB onopy y
BMNAAKy PO3paxyHKy KOHCTPYKUIA Y4 enemeHTiB
3a pesynbTartamu ekcnepuMeHTis.

HALIOHANBbHUA AOOATOK A0 EN 1993-3-1

Ller cTaHaapT Hagae anbTepHaTUBHI Npoueaypy,
3HaYeHHs | pekoMeHAaUuil 4NA KNaciB i3 NpUMiTKa-
MU, siki MOXYTb BKasyBaTtu Micue, ae HeobxigHo
3pobuTn HauioHanbHUA BubIp. TakMM YUHOM,
HauioHanNbHWA CcTaHAapT, SAKAA  BNPOBaKYE
EN 1993-3-1, noBnHeH matu HauioHanbHuA go-
0aToK, AKWIA BKItouas 6u1 yci HauioHanbHO BU3Ha-
YeHi napamMeTpu, fKi BUKOPUCTOBYKOTbLCS NpuU
npoekTysarHi Byaisens Ta UMBINbHUX CNOPYA, WO
B6yayTe NOByAOBaHI Y BiANOBIAHIA KpaiHi.
HauioHansHMM BUMOOPOM AO3BOMNEHO BBIATU A0
EN 1993-3-1 3a ONOMOTOI0 NYHKTIB:

- 21.1(3)P

- 23101

- 2.3.2(1)

- 2.3.6(2)

- 23.7(1)

- 23.74)

- 2.5(1)

- 2.6(1)

- 41(1)

- 4.2(1)

- 5.1(6)

- 5.2.4(1)

- 6.1(1)

— A1(1)P

— A2(1)P (2 micus)
~ B.1.1(1)

- B.2.1.1(5)

- B.2.3(1)

EN 50341 for overhead line towers, and may be
used as alternative criteria to the rules given in
that Standard.

Part 3.2 has been prepared in collaboration with
Technical Committee CEN/TC 297: Free standing
chimneys.

Provisions have been included to allow for the
possible use of a different partial factor for resis-
tance in the case of those structures or elements
the design of which has been the subject of an
agreed type testing programme.

NATIONAL ANNEX FOR EN 1993-3-1

This standard gives alternative procedures, val-
ues and recommendations for classes with notes
indicating where National choices may have to be
made. Therefore the National Standard imple-
menting EN 1993-3-1 should have a National An-
nex containing all Nationally Determined
Parameters to be used for the design of buildings
and civil engineering works to be constructed in
the relevant country.

National choice is allowed in EN 1993-3-1 through
paragraphs:
- 21.1(3)P
- 2.31(1)
- 2.3.2(1)
- 2.3.6(2)
- 2.3.7(1)
)

- 6.3.1(1)
- 6.4.1(1)
- 6.4.2(2)
- 6.5.1(1)
- 7.1(1)

- 9.5(1)

- A1(1P
- A2(1)P (2 places)
- B.1.1(1)
- B.2.1.1(5)
- B.2.3(1)
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B.2.3(3)
B.3.2.2.6(4)
B.3.3(1)
B.3.3(2)
B.4.3.2.2(2)
B.4.3.2.3(1)
B.4.3.2.8.1(4)
c.2(1)

C6.(1)

D.1.1(1)
D.1.2(2)

D.3(6) (2 micus)
D.4.1(1)
D.4.2(3)
D.4.3(1)
D.4.4(1)
F.4.2.1(1)
F.4.2.2(2)
G.1(3)
H.2(5)
H.2(7).

B.2.3(3)
B.3.2.2.6(4)
B.3.3(1)
B.3.3(2)
B.4.3.2.2(2)
B.4.3.2.3(1)
B.4.3.2.8.1(4)
c.2(1)
C.6.(1)
D.1.1(1)
D.1.2(2)
D.3(6) (2 places)
D.4.1(1)
D.4.2(3)
D.4.3(1)
D.4.4(1)
F.4.2.1(1)
F.4.2.2(2)
G.1(3)
H.2(5)
H.2(7).
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1 3ArAnbHI NONOXEHHA

1.1 Ccpepa 3acTocyBaHHA
1.1.1 Cepepa 3acmocyeanHss €Eepokody 3
AOue. 1.1.1 EN 1993-1-1.

1.1.2 Nanysb 3acmocyeaHHs yacmuHu 3-1 €e-
pokody 3

(1) OaHa vactuHa 3.1 EN 1993 3actocoByeTbes
NpW NpOEKTYBaHHI KOHCTPYKLIA rpat4actux bawT
i Worn 3 BiATSXXKAMW, a TakoX Npy NPOEKTYBaHHI
HeCy4MX KOHCTPYKUi OaHOro Tuny npuamarnd-
HUX, LUMNIHAPUYHUX aBo iHWKWX, eNeMeHTU SKNX
CTBOPIOKTbL 3Ha4HUK onip BIiTpY. YMOBM LWOAO
UMIIHAPUYHUX ONOP, BINIbHO CTOAYUX Ta 3 BiATAX-
Kamu aumoBux Tpyd HaBepeHi B yacTtuHi 3.2
EN 1993. YMo0BM WOAO BIATSXKOK | KOHCTPYKUIA 3
BIATSHKKAMK, BKNOYAK4YM AUMOBI TpYOU 3 BiaTSX-
kamu, HasegeHi B EN 1993-1-11, a Takox B AaHin
YacTuHI.

(2) MonoxeHHs gaHoi YactuHu EN 1993 gonoe-
HIOIOTb NONOXEHHSA, HaBedeHi B YacTuHi 1.

(3) SAKwo BUKOPUCTaHHSA NONOXEHHA 0OMEXeHo,
NOSICHIOETLCA rany3b KOro 3acTocyBaHHs | BKasy-
I0TECA OBMEXEHHA 3aCTOCYBaHHA 3 METOI0 Mpak-
TUYHOTIO BUKOPUCTAHHSA | CNPOLLEHHS.

(4) Y paHin 4aCcTunHi He po3rnNsgaeTbCs NPOEKTy-
BaHHA NONIroHanbHWX i WANIHOPWYHUX OCBITNIO-
BanbHUX ctoBnie, siki poarnagatTecsa B EN 40.
['paTyacTi noniroHansHi 6aLITh TAKOX HE PO3rns-
[anTbcs B Ui YacTUHI. HaBaHTaxeHHa noniro-
HanbHUX, NOCWMEHUX NUCTaMu Onop MoXe
po3paxoByBaTUCS i3 3aCTOCYBaHHAM [aHOl Yac-
TuHK. ue. iHbopMaLiio Npo MILHICTL Takux onop
8 EN 40.

(5) Y naHin 4yacTuHi He po3rNAZalTECA cnedjianb-
Hi YMOBW CEWACMIYHOro po3paxyHky, HaseaeHi B
EN 1998-3.

(6) Y aaHi yacTuHi He poarnsaarTLCs cneuancHi
3axoau, siki MOXyTb 3HagobuTHcs Ansa obMexeH-
HS Hacnigkis HewacHux sunagakis. LLoao noxex-
HOT Ge3nekn HeobXigHO nocunatucs  Ha
EN 1993-1-2.

(7) BigHOCHO BUroTOBNEHHA cTanesBux bawT i
ujorn HeobxigHo nocunatucs Ha EN 1090.

MpumMiTka. BUroToBNeHHN po3rnNsgacTbes B CTYNeEHi,
HeoBXigHOMY ONA BU3HAYEHHSA AKOCTI BUKOPUCTaHMX
KOHCTPYKUINHMX MaTepianie, a Takox CTaHAapTy AKOCTI
pobiT Ha 6yaiBenbHOMY MalaaH4yMKy, SKWMA NOBUHEH
BiANOBIAATM NPUNYWEHHAM NpaBui MPOEKTYBAHHS.

1 GENERAL

1.1 Scope

1.1.1 Scope of Eurocode 3

See 1.1.1 of EN 1993-1-1.

1.1.2 Scope of Part 3.1 of Eurocode 3

(1) This Part 3.1 of EN 1993 applies to the struc-
tural design of lattice towers and guyed masts and
to the structural design of this type of structures
supporting prismatic, cylindrical or other bluff ele-
ments. Provisions for self-supporting and guyed
cylindrical towers and chimneys are given in
Part 3.2 of EN 1993. Provisions for the guys of
guyed structures, including guyed chimneys, are
given in EN 1993-1-11 and supplemented in this
Part.

(2) The provisions in this Part of EN 1993 supple-
ment those given in Part 1.

(3) Where the applicability of a provision is limited,
for practical reasons or due to simplifications, its
use is explained and the limits of applicability are
stated.

(4) This Part does not cover the design of polygo-
nal and circular lighting columns, which is covered
in EN 40. Lattice polygonal towers are not cov-
ered in this Part. Polygonal plated columns
(monopoles) may be designed using this Part for
their loading. Information on the strength of such
columns may be obtained from EN 40.

(5) This Part does not cover special provisions for
seismic design, which are given in EN 1998-3.

(6) Special measures that might be necessary to
limit the consequences of accidents are not cov-
ered in this Part. For resistance to fire, reference
should be made to EN 1993-1-2.

(7) For the execution of steel towers and masts,
reference should be made to EN 1090.

NOTE: Execution is covered to the extent that is
necessary to indicate the quality of the construction
materials and products that should be used and the
standard of workmanship on site needed to comply
with the assumptions of the design rules.
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1.2 HopmaTuBHi nocMnaHHA

HopmaTtuBHi OOKyMeHTUW, sKi HaBedeHi HWKuYe,
MICTATb NOSIOXKEHHSA, SIKi 32 JONOMOroK NOCUNaHb
B TEKCTi CKNagaloTb YMOBU BUKOPUCTAHHA [4aHoro
€BPONENCbKOro ctanaapTy. AKWwo HaBeaeHo Aa-
TOBaHe NOCUNaHHSA Ha AOKYMEHT, TO Ni3HILWi 3MiHK
abo nepernaau Uboro AOKYMEHTA HE BUKOPUCTO-
ByloTbCSl. [poTe 3a0X0UyEThCA, LWOH CTOPOHMU, AKi
nignucanv yroau Ha OCHOBI JaHOro €BPONENCLKO-
ro cTanaapTy, BUBYaNu MOXJIUBICTL 3aCTOCyBaH-
HA HaWOCTaHHIlLMX pedakuin BKasaHUX HUX4e
HOPMaTUBHMX AOKYMEHTIB. AKLL0 NOCUNAHHA He-
[aToBaHe, TO 3aCTOCOBYETLCA OCTAHHE BUAAHHS
AOKyMeHTa.

EN 40 OcsiTnoBansHi ctoBnu.

EN 365 3acobu inauveinyanbHoro 3axucrty BiA
nagiHHA 3 BUCOTU. 3aranbHi BUMOru A0 IHCTPYKLUIA
LIOA0 3acTOCyBaHHs | 06cnyrosyBaHHs, nepiogny-
HOT NepEBIPKK, PEMOHTY, MapKyBaHHS | yNakoBKH.

EN 795 3axuct Big nagiHHAa 3 BucoTu. Mpuctpoi
aHKepHoro kpinneHHa. Bumoruy i sunpobyBaHHs.

EN 1090 BukoHaHHS cTaneBux i antoMiHIEBUX KOH-

CTPYKUin.

EN ISO 1461 Napsaye UMHKyBaHHA cTanesux i me-

Tanesux Bupobie. Cneuudpikayji i MeToau Bunpo-

6yBaHb.

EN ISO 14713 3axucT Big koposii 3ani3ai ctani B
_ KOHCTpyKUisiX. LIMHKOBI i antomiHieBi NOKPUTTS.

HacraHosa.

ISO 12494 Obmep3aHHsa ByaiBENbHUX KOHCTPYK-
uin BHacnigok atMoccepHoro BNnvBy.

EN ISO 12944 Kopo3inHWit 3aX1CT CTaneBux KOH-
CTPyKUiM 3a 4ONOMOro 3axucHux nakodgpapbHmx
cucTem.

1.3 DonyweHHn
(1) Bue. 1.3 EN 1993-1-1.

1.4 BigMiHHOCTI MiX nNpuHUUNaMW i
npaB1naMu 3acToCcyBaHHA

(1) AvB. 1.4 EN 1993-1-1.

1.5 TepMmiHu | BU3HaYeHHA

(1) Y aanivi yactuHi 3.1 EN 1993 3acTocoByloTbCA
TEepMiHW i BUSHAYeHHRA, HasedeHi B 1.5 cTaHaapTy
EN 1990 ans 3aranbHOro BUKOpUCTaHHA B €BPO-
Kogax.

1.2 Normative references

The following normative documents contain provi-
sions which, through reference in this text, consti-
tute provisions of this European Standard. For
dated references, subsequent amendments to, or
revisions of, any of these publications do not ap-
ply. However, parties to agreements based on
this European Standard are encouraged to inves-
tigate the possibility of applying the most recent
editions of the normative documents indicated be-
low. For undated references, the latest edition of
the normative document referred to applies.

EN 40 Lighting columns.

EN 365 Personal protective equipment against
falls from a height. General requirements for in-
structions for use, maintenance, periodic exami-
nation, repair, marking and packaging.

EN 795 Protection against falls from a height. An-
chor devices. Requirements and testing.

EN 1090 Execution of steel structures and alu-
minium structures.

EN ISO 1461 Hot dip galvanized coatings on fab-
ricated iron and steel articles. Specifications and
test methods.

EN ISO 14713 Protection against corrosion of iron
and steel in structures. Zinc and aluminium coat-
ings. Guidelines.

ISO 12494 Atmospheric icing of structures.

EN ISO 12944 Corrosion protection of steel struc-
tures by protective paint systems.

1.3 Assumptions
(1) See 1.3 of EN 1993-1-1.

1.4 Distinction between principles and
application rules

(1) See 1.4 of EN 1993-1-1.

1.5 Terms and definitions

(1) The terms and definitions that are defined in
EN 1990 clause 1.5 for common use in the Struc-
tural Eurocodes apply to this Part 3.1 of EN 1993.
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(2) DopatkoBo ao yactnHu 1 EN 1993 B gaHin
YyacTuHi 3.1 BUKOPUCTOBYIOTLCS HACTYMHi BU3Ha-
YeHHS

1.5.1 3aranbHUM poO3paxyHoOK

BuaHaueHHs Habopy BHYTPILHIX 3yCUMb | MOMEH-
TiB Y KOHCTPYKLIii, AKi 3HaX04ATbCA Y CTaHi piBHO-
Barn 3 KOHKpeTHUM HabOpPOM i Ha KOHCTPYKLIKD

1.5.2 bawrTa

BinbHO cToAYa KOHCOMbHA cTanesa rparyacrta
KOHCTPYKUIS TpUKYTHOI, kBagpaTHoOi abo npsamo-
KyTHOI cdhopmu y nnadi, abo kpyrni Ta noniro-
HanbHi CTOBMM

1.5.3 worna 3 BiATAXKaMH

Cranesa rpaTt4acta KOHCTPYKUIS TPUKYTHOI,
kBagpaTHOi abo npAMOKYTHOI ¢hopMU Yy nnaHi,
abo uuniHgpu4yHa cranesa KOHCTPyKUis, po3da-
rneHa 3 NeBHUM iHTepBanNoM no BUCOTI 3a AONOMO-
rolo BIATSHKOK, NPUKpINNEHUx Ao I'pyHTy abo Ao
KanitanbHoi cnopyav

1.5.4 ctoBbYp
BepTtukanbHa cTanesa KOHCTPYKLIS LWornu

1.5.5 nosicu
Cranesi enemMeHTH, WO (HOpPMYIOTb OCHOBHI He-
Cy4i KOMNOHEHTU KOHCTPYKLIii

1.5.6 OCHOBHI B'A3eBi eneMeHTHn

EnemeHTH, KpiM NOACIB, AKi CnipuitMaloTb 3ycun-
N{, WO BUHUKAKTL B pe3ynbTaTi HaBaHTaXeHb,
sIKi 4il0Tb HA KOHCTPYKLiO

1.5.7 nonomixHi B'A3eBi eneMeHTH
EnemMeHTH, L0 BUKOPUCTOBYIOTLCH ANST 3MEHLLIEH-
Hs1 PO3PaxyHKOBOT AOBXUHU iHLUNX €NEMEHTIB

1.5.8 kyTuKkoBMI Npodcpinb 3irHyTHIA
MoaudikoBanuin 90° piBHOBIYHMIA rapsiyekaTa-
HWIA KYTUK, KOXKHA NONMUUA AKOrO 3irHyTa Nig KyToMm
15° TaKNM YMHOM, LLO KYT MiXK 30BHILHBO YacTu-
HOIO KOXHOT nonuui i Biccto cumeTpii ckrnagae 30°
(av.. pucyHok 1.1)

1.5.9 aepoaguHamiuHun onip

Onip noToky noBiTpA enemeHTiB bawTy abo wor-
nn 3 BIiATSKKaMy i 6yab-AKNX 4ONOMDKHUX onop-
HUX NPUCTPOIB, PO3paxoBaHWM Ha OCHOBI Koe-
diuieHTa onopy i po3paxyHKOBOI NnoLli enemeH-
TiB, 3 ypaxyBaHHAM oxeneai 3a HeobXigHOCTi
1.5.10 niHinHuK cnyx6oBuA enemMeHT
Byab-siki HEKOHCTPYKUiAHI enemMeHTHn, po3rallo-
BaHi Ha AleKinbKoX naHensax, Taki, ik XBUnesoau,
digepwn, cxoam i Tpybonposoau.
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(2) Supplementary to Part 1 of EN 1993, for the
purposes of this Part 3.1, the following definition
apply:

1.5.1 global analysis

the determination of a consistent set of internal
forces and moments in a structure, that are in
equilibrium with a particular set of actions on the
structure.

1.5.2 tower

a self-supporting cantilevered steel lattice struc-
ture of triangular, square or rectangular plan form,
or circular and polygonal monopoles.

1.5.3 guyed mast
a steel lattice structure of triangular, square or
rectangular plan form, or a cylindrical steel struc-
ture, stabilized at discrete intervals in its height by
guys that are anchored to the ground or to a per-
manent structure.

1.5.4 shaft
the vertical steel structure of a mast.

1.5.5 leg members
steel members forming the main load-bearing
components of the structure.

1.5.6 primary bracing members
members other than legs, carrying forces due to
the loads imposed on the structure.

1.5.7 secondary bracing members
members used to reduce the buckling lengths of
other members.

1.5.8 schifflerized angles

modified 90° equal-leg hot rolled angles, each leg
of which has been bent to incorporate a 15° bend
such that there is an angle of 30° between the
outer part of each leg and the axis of symmetry
(see Figure 1.1).

1.5.9 wind drag

the resistance to the flow of wind offered by the el-
ements of a tower or guyed mast and any ancillary
items that it supports, given by the product of the
drag coefficient and a reference projected area,
including ice where relevant.

1.5.10 linear ancillary item

any non-structural components that extend over
several panels, such as waveguides, feeders,
ladders and pipework.


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


1.5.11 okpemuin cnyx6oBui enemMeHT

Byab-siki HEKOHCTPYKUINHI enemeHTW, 3ibpaHi 3
JAeKiNbKOX naHenen, Taki Sk Tapinkosi Binbusaui,
aHTEHWU, CUCTEMU OCBITNEHHSA, Nnatdopmu, no-
PYYHi, i30M1ATOPM i iHWI BUpOOM.

1.5.12 npoekuinHa nnowa

TiHbOBa nnowa AaHoro enemeHTa, CNpoeKkToBa-
Ha Ha NNOLUMHY, NapanenbHy rpaHi KOHCTPYKUT,
HOpManbHIKM OO HanpsiMy BITPY, BKAKOYAOYMK OXe-
neap 3a HeoBXIQHOCTI. AKLLO HanpsaAM BITPY He €
HOpManbHAM [0 OAHIel 3 rpaHed KOHCTPYKUIl,
npoekuinHa nnowa obpaxoByETbCH 3 BUKOPUC-
TaHHAM pO3rNAAYBaHOI rpaHi KOHCTPYKUIT (aue.
poaatok A i gopartok B)

1.5.13 naHenb (6awTH abo wornn)

byab-sika BignosigHa YacTuHa 6awt abo wornu,
BUAiNeHa no BepTukani 3 METO BU3HAYEHHS
po3paxyHKOBOI NMNOLLi Ta aepoauHaMi4HOro ono-
py. Maneni 3a3euyan, ane Heobos'sI3koBO, po3Ta-
LWOBaHi MK TOYKaMu NepeTunHy rNoscie i OCHOBHMUX
B'A3EBUX €NEMEHTIB

1.5.14 cekuin (6awTn a6o wornu)

byab-sika yactnHa bawTtn abo uornu, uio ckna-
AAaeTbCA 3 geKinbKox cxoxux abo ogHakoBux na-
Henewn, ika BUKOPUCTOBYETLCA ONS BU3HAYEHHS
aepoavHaMivyHoOro onopy

1.5.15 BigTsixKa

EneMeHT, WO Npautoe TiNbkn Ha poaTar, Npuea-
HaHWN KOXHWM i3 CBOIX KiHUiB 4O KiHUEBWUX npw-
CTPOiB, 3 METOI CTBOPUTU CUCTEMY BiATAXKOK, AKa
3abeaneuye ropu3oHTanLHOMY AiIATPUMKY LOMIN
Ha OKpeMux piBHAX. HWKHIN KiHeub BiOTSXKKU
3aKpiNMETLECA 40 I'PYHTY ab0 KOHCTPYKLUT | BKNHO-
Yae, AK Npasvno, NPUCTPIA AN perynioBaHHA Ha-
TACY BiATSOKKU

Npumitka 1. Xoua Tepminm "sigTskka” i "posnipka" 3a-
3BUYal B3AEMO3aMIiHHI, B 43HOMY [OKYMEHTI BUKOPUC-
TOBYETLCA CMOBO "BiATAXKA".

Mpumitka 2. CneujanbHi BU3HAYeHHs BIQTAXOK, X
CTPYKTYpa i apmaTypa HaeefieHi 8 goaatky D.

1.5.16 raciit konuBaHb

MpucTpin, wWwo 36inbLye KOHCTpYKUiiHe aemndy-
BaHHSA, OOMEXYIOUN TAKUM YUHOM peakLilo KOHCT-
pyKuii abo BigTsxKKu

1.6 Mo3Hakwu

(1) B OoOnoBHEHHA [0 TepMiHiB, HAaBeoeHUX B
ctaHgapti EN 1993-1-1, 3acTocoBylOTLCS Hac-
TYMNHi NO3HaKW.

1.5.11 discrete ancillary item

any non-structural component that is concen-
trated within a few panels, such as dish reflectors,
aerials, lighting, platforms, handrails, insulators
and other items.

1.5.12 projected area

the shadow area of the element considered, when
projected on to an area parallel to the face of the
structure normal to the wind direction considered,
including ice where relevant. For wind blowing
other than normal to one face of the structure, a
reference face is used for the projected area.
(See Annex A and Annex B.)

1.5.13 panel (of a tower or mast)

any convenient portion of a tower or mast that is
subdivided vertically for the purpose of determin-
ing projected areas and wind drag. Panels are
typically, but not necessarily, taken between inter-
sections of legs and primary bracings.

1.5.14 section (of a tower or mast)

any convenient portion of a tower or mast com-
prising several panels that are nearly or exactly
similar, used for the purpose of determining wind
drag.

1.5.15 guy

a tension-only member, connected at each end to
terminations to form a guy assembly that provides
horizontal support to the mast at discrete levels.
The lower end of the guy assembly is anchored to
the ground or on a structure and generally incor-
porates a means of adjusting the tension in the

guy.

NOTE 1: Although the terms "stay" and "guy" are
generally interchangeable, the word "guy" has been
used throughout this document.

NOTE 2: Specific definitions of guys, their make-up
and fittings, are provided in Annex D.

1.5.16 damper
a device that increases the structural damping
and thus limits the response of a structure or of a

guy.

1.6 Symbols

(1) In addition to those given in EN 1993-1-1, the
following main symbols are used:
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JlamuHcbki eenuki nimepu
D, niameTp kona (4epes ueHTp 60nToBOro 0TBOPY)

D; piameTp onopHoro nosica

G koedilieHT BITPOBOIro TUCKY, SIKUA BPaxoBYE
nynbcauii

M 3ruHanbHWUA MOMEHT

N poaTtsiryBanbHa cuna, KinbkicTb LMKNIB

N; KinbKiCTb UMKNIB

N, ocboBa cuna

T NpPOEKTHWA CTpOK excnnyaTauii KOHCTPYKUil B
pokax

JNNamuxceki mani nimepu

b wuvpwuHa nonuui KyTukKa

C4(2) KoediuieHT nynbcauin

CsCy KOHCTPYKUIAHWI KoedilieHT

€ eKkcueHTpucuteT

h wupyHa nonuui KytTuka

k, KoediuieHT edheKTy Baxens

k. xoediuieHT BTpaTu CTINKOCTI

m Haxun xpusoi S-N

n Kinekicte 6onTie

ry pagiyc BANyKIol 4acTuHW onopu
r, pajiyc yBirHyTol 4acTuHu onopu
! TOBWMHA

Ipeykki eenuki nimepu
¢ Haxvn oci WOorNn B OCHOBI

Ac g AianasoH HanpyxeHb

peybki mani nimepu
B4 KoedilieHT edeKTMBHOI NNowi
Yps HACTKOBUA KoedilieHT

8¢ norapudMiYHUA AEKPEMEHT KOHCTPYKLINHOIO
aemMndyyBaHHsA

£ koedilieHT, 3anexHui Big fy

A napaMeTp 6€3p0o3MipHOT FHYYKOCTI, KOeiLieHT
€KBIBANEHTHOCTI

Xp 6e3poaMipHa rHyuYKiCTb Npu BTpati CTINKOCTI
nucta
XPJ napameTtp 6e3p0o3mMipHOT FHY4YKOCTi Npu BTpa-

Ti CTIKKOCTI nosica 1-ro KyTuka
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Latin upper case letters

Dy, diameter of the circle through the centre of the
bolt hole

D; diameter of the leg member
G gust response factor

M bending moment

N tension force, number of cycles

N; number of cycles

N, axial force

T design life of the structure in years

Latin lower case letters

b width of a leg of an angle

c¢(2) exposure factor

Cc¢C, structural factor

e eccentricities

h width of a leg of an angle

k, prying effect factor

k, buckling coefficient

m slope of the S-N curve

n number of bolts

ry radius of the convex part of the bearing
r, radius of the concave part of the bearing
t thickness

Greek upper case letters
¢ is the inclination of the mast axis at its base

Acg stress range

Greek lower case letters

B4 factor for effective area

Y Partial factor

3 logarithmic decrement of structural damping

& coefficient depending on fy

A non-dimensional slenderness parameter, equi-
valence factor

_ip non-dimensional slenderness for plate buck-
ling
Xp,1 non-dimensional slenderness parameter for

plate buckling of leg 1 of angle
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Ap2 MNapameTp 6e3pO3MipHOT THy4YKocTi npu
BTpaTi CTINKOCTI nosica 2-ro KyTuka

p NOHWXYBaNbLHUA KoedilieHT

(2) BusHaueHHs [oaaTkoBUX BUKOPUCTOBYBAHUX
Mo3HaK HaBOAUTLCS 3a IX Nepuloi NosBu.

1.7 YMOBHiI NO3HaKN O0Cel eneMeHTIiB
KOHCTPYKUiN

(1)YMOBHI no3HaveHHs1 ocen KyToBuX Npodinis,
AKi NPUAHATI B AaHin yactuHi EN 1993, Bignosiga-
I0Tb HABEAEHNM Ha PUCYHKY 1.1.

MpumiTka. Lle ycyeae nnyTaHnHy Npy 3aTBEepPAXKEHHI
pi3HMX YMOBHUX NO3HAK rapayekaTaHux i XONOAHOrHy-
TUX KYTUKIB.

(2) YMOBHI no3Haky ocell HaBeAeHi Ha PUCYH-
Ky 6.9 EN 1993-1-1.

XP,Z non-dimensional slenderness parameter for
plate buckling of leg 2 of angle
p reduction factor

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

1.7 Convention for cross section axes

(1) The convention for axes of angle sections
adopted in this Part of EN 1993 is as shown in
Figure 1.1.

NOTE: This avoids the confusion inherent in adopting
different conventions for hot rolled angles and cold
formed angles.

(2) For built-up members the convention for axes
is that of Figure 6.9 of EN 1993-1-1.

3irHyTHH KYTHK
schifflerized angle

Commonly used sections
[
e
2.
a +
L\' K

TIpodini, mo MHPOKO BUKOPHCTORYIOTHCH

Hpumirka. 7 npuilMacTecs TakuM, WO JAOPiBHIOE
MSKCUMANbHIA [OBXKHHI OKPEMOIrO KYTHKZ, SKIO
BHKOPHUCTOBYIOTBCA HEOLHAKOBI KYTHKH.

NOTE: h is taken as the longest length of the
individual angle, if unequal angles are used.

‘r:?: T N__J
E g Yy b
g‘g o iy Y I | P
‘g5 8
B5) Lokl | _‘ﬁ
b ’ b

PucyHok 1.1 — Poamipun Ta oci nepepisis

Figure 1.1 — Dimensions and axes of sections
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2 OCHOBMU NPOEKTYBAHHA

2.1 Bumorn
2.1.1 OcHoeHi sumMozu

(1)P MNpoektyBaHHA cTanesux bawT [ worn 3
BIATSXKKAMW MNOBWHHE BIiANOBIAATW 3aranbHUAM
npaBunam, HasegeHum B EN 1990.

(2) Takox HeobxigHO 3acTocoByBaTU AOAATKOBI
YMOBU NPOEKTYBAHHA CTaneBuUX KOHCTPYKLIN, Ha-
BeaeHi B EN 1993-1-1.

(3)P Kpim Toro, wornu 3 sigTskkamu ans nigeu-
LWEHHA TX HaginHOCTI (3rigHO 3 BU3HAYEHHAM B
2.1.2) HeobXigHO NpPOEKTYBaTK Tak, Wob MoxHa
6yno yHWKHyTW BTpaTW CTIAKOCTI Npy pO3puBI
O HIET BIATAXKMW.

NpumiTtka. B HauioHansHoMy aoaaTtky Mmoxe 6yTu Ha-
BesieHa iHopmaLllin Npo pospuB BIATSKU. PekoMeH-
AyeTbCA BUKOPUCTOBYBATW HacCTaHOBY, HaBeaEHY B
nopatky E.

2.1.2 3abe3ane4yeHHn HadiliHocmi

(1) MoxyTb 6yTi NPUAHATI pi3Hi piBHI HaailnHOCTI
npu nepesipui rpaHU4HOro CTtaHy 3a Hecy4olo
3gaTHicTio 6aluT i worn 3anexHo Bia MOXNUBUX
E€KOHOMIYHWX | couianbHUX Hacnigkie ix pynHy-
BaHHS.

Mpumitka. BuaHaueHHs pi3HuX piBHIB HAAIMHOCTI AMB.
B AoaaTtky A.

2.2 MpyHUMNKN pOo3paxyHKY 3a rPaHNYHUMU
CTaHamm

(1) O, 2.2 EN 1993-1-1.

2.3 [ii Ta BNNnMBM HAaBKONULIHLOrO CepesoBULLA
2.3.1 Bimpoei dii

(1) Bitposi aji aus. 8 EN 1991-1-4.

MpumiTka. B HauioHansHomy aoaatky moxe 6yTu Bka-
3aHO, AKUM uYMHOM MOXHa aonosuuty EN 1991-1-4
iHopMauieto npo GawTh i wornu. PekomeHayeTbea
BMKOPUCTOBYBATW A0A4aTKOBI Npaswuna, BUKNaAeHi B
poaatky B.

2.3.2 HasanmaieHHs 8id oxenedi

(1) Oii Big oxeneni HeobxiaHO po3rnanaT Woao
iX BNNMBY SIK HA LEHTp Baru, Tak i Ha BiTpoBi Ajl.

Mpumitka. B HauioHansHOMy aopnaTky MOXyTb ByTn
HaBefeHi [AaHi Npo HaBaHTaXeHHa Big oOxeneai,
BiANOBIAHOT TOBLUMHU NbOAY, WINbHOCTI | po3noainy, a
TaKOX BiZNOBIAHI cnonyyeHHs, koedilieHTn cnony4eH-
HA Ain Ha 6awTh i wornu. PekoMeHAYETLCS BUKOPUC-
ToBYBaTW AoaaTtok C.
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2 BASIS OF DESIGN

2.1 Requirements
2.1.1 Basic requirements

(1)P The design of steel towers and guyed masts
shall be in accordance with the general rules
given in EN 1990.

(2) The provisions for steel structures given in
EN 1993-1-1 should also be applied.

(3)P In addition, guyed masts of high reliability (as
defined in 2.1.2) shall be designed to withstand
the rupture of one guy without collapsing.

NOTE: The National Annex may give information on
guy rupture. It is recommended to use the guidance
given in Annex E.

2.1.2 Reliability management

(1) Different levels of reliability may be adopted
for the ultimate limit state verifications of towers
and masts, depending on the possible economic
and social consequences of their collapse.

NOTE: For the definition of different levels of reliability
see Annex A.

2.2 Principles of limit state design

(1) See 2.2 of EN 1993-1-1.

2.3 Actions and environmental influences
2.3.1 Wind actions

(1) Wind actions should be taken from EN 1991-1-4.

NOTE: The National Annex may give information on
how EN 1991-1-4 could be supplemented for masts
and towers. The use of the additional rules given in
Annex B is recommended.

2.3.2 Ice loads

(1) Actions from ice should be considered both by
their gravity effects and their effect on wind ac-
tions.

NOTE: The National Annex may give information on
ice loading, the appropriate ice thicknesses, densities
and distributions and appropriate combinations, and
combination factors for actions on towers and masts.
The use of Annex C is recommended.
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2.3.3 Tennosi dii

(1) Tennosi Aii BM3Ha4awTLCA BIANOBIAHO [0
EN 1991-1-5 Ha ocHOBI TeMnepaTyp HaBKOAULL-
HbOro CcepeaoBuLla.

2.3.4 BnacnHa eaza

(1) BnacHa Bara BM3Ha4ya€eTbLCA BIANOBIAHO A0
EN 1991-1-1.

(2) BnacHa Bara BiATSKOK BU3Ha4acTbCAa BiAno-
sigHo go EN 1993-1-11.

2.3.5 Moyamkoei Hamsi2u 8iOMsXOK

(1) NouaTtkoBi HAaTSAMM BIATSXKOK MOBWHHI pO3rns-
0aTncs sk NMOCTIMHO Aiodi CUNK Y BIATSXKaXxX 3a
BiACYTHOCTI Aii MeTeoponoriYyHNX YMHHKKIB, ANB.
EN 1993-1-11.

(2) HeobxigHo 3abesneunTu perynoBaHHA No-
YaTKOBUX HaTArB BIATSHKOK. 3a BiACYTHOCTI pery-
NIOBaHHs NpU NPOEKTyBaHHI HeobxigHO nepea-
6aunTn HanexHi AoNyCcKu AN BCbOro MOXITUBOIO
fianasoHy novaTkoBux HaTsris, aue. EN 1993-1-11.

2.3.6 Tumyacoei HagaHmMaxxeHHs

(1) EnemeHTu, posraiosaHi nig kytom 30 ° ao ro-
pu3oHTani, NOBWUHHI NPOEKTyBaTUCA Tak, LWo6
BOHU BUTPUMYBanu Bary IOAUHW, §iKa NpUR-
MaETLCA 5K 30CepeKeHe BepTMKanbHe HaBaHTa-
werHa 1 kH.

(2) HeobxiaHo BpaxoByBaTu TUMYAcOBi HaBaHTa-
XeHHA Ha nnaThopmMun | Oropoxi.

NpumiTka 1. B HauiosaneHoMy gogatky MoxyTb ByTu
HasefeHi AaHi NPO TUMYACOBi HABaHTAXKEHHS Ha NnaT-
dopmn i oropoxi. PekomMeHAYHTECS HACTYNHI XapakTe-
PUCTUKN TUMYaCcOBUX HABaHTAXEHb:

— TWUM4acOBE HABAHTAXEHHA Ha nnartdopmu:

2,0 kH/m? (2.1a)
— fOpU3oHTanbHe HaBaHTaXXeHHA Ha Ol'OpO)KiZ
0,5 kH/m (2.1b)

Mpumitka 2. [onyckaeTbes, O Li HaBAHTaKEHHSA
AiloTb 33 BiACYTHOCTI IHLUMX KNIMATUHHUX HBBAHTAXEHb.

2.3.7 Inwi oii
(1) Aeapiiini 1 yaapHi aii ams. B EN 1991-1-7.

Mpumitka. B Hauioranbkomy noaaTky MoXyTb 6yTu
HaBefeHi gaHi npo BUbip aBapiHnX gin.

(2) ii npu BUroTOBNEHHI NOBUHHI PO3rNaAaTUCS 3
ypaxyBaHHAM KOHCTPYKUINHOT cxemMu. HanexHi
CNONyYeHHN HaBaHTaXeHb i MOHWXKYBAanbHi Koe-
oivienTn ane. B EN 1991-1-6.

MpumiTka. Moxe Byt po3rnsHyTUiA obMexeHn vac
AN nepexigHUX po3paxyHKOBMX CUTYaLin.

2.3.3 Thermal actions

(1) Thermal actions should be determined from
EN 1991-1-5 for environmental temperatures.

2.3.4 Selfweight

(1) Selfweight should be determined in accor-
dance with EN 1991-1-1.

(2) Selfweight of guys should be determined in ac-
cordance with EN 1993-1-11.

2.3.5 Initial guy tensions

(1) The initial guy tensions should be considered as
permanent forces, existing in the guys in the ab-
sence of meteorological actions, see EN 1993-1-11.

(2) Adjustment for initial guy tensions should be
provided. If not, due allowance should be taken in
design for the range of initial tensions that might
arise, see EN 1993-1-11.

2.3.6 Imposed loads

(1) Members that are within [30°] to the horizontal
should be designed to carry the weight of a work-
man which for this purpose may be taken as a
concentrated vertical load of 1kN.

(2) Imposed loads on platforms and railing should
be taken into account.

NOTE 1: The National Annex may give information on
imposed loads on platforms and railings. The following
characteristic imposed loads are recommended:

— Imposed loads on platforms: 2,0 kN/m? (2.1a)

— Horizontal loads on railings: 0,5 kN/m (2.1b)

NOTE 2: These loads may be assumed to act in the
absence of other climatic loads.

2.3.7 Other actions
(1) For accidental and collision actions see
EN 1991-1-7.

NOTE: The National Annex may give information on
the choice of accidental actions.

(2) Actions during execution should be conside-
red taking due account of the construction sche-
me. The appropriate load combinations and reduc-
tion factors may be obtained from EN 1991-1-6.

NOTE: The limited time for transient design situations
may be considered.
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(3) HeobxiaHo npoBecTu oLUiHKY ocigaHHsa dyHaa-
MEHTY ¥ BUNaaky, Konu ue HeobxigHo. Moxe 3Ha-
aobutucs ocobnuemin posrnsg rpatyactux Gawr
Ha NanbOBMX OCHOBAXx, a TakoX HepiBHOMIPHOro
ocigaHHAa dyHAAMEHTIB LWOMNKU | BiATSXKOK.

(4) i B pe3ynbTarti KpINNeHHS | aHKepyBaHHA ycTaT-
KYBaHHS ANS OLHKM ©e3Mnekn MOXHa BU3HAYUTH
signosigHo ao EN 795. Akuwio nponoHoBaHuii 6e3-
neYyHuiA MeToa poboTH BUMAarae 3acTocyBaHHA CUC-
TeMU poBOYOro MO3NLOHYBaAHHR abo MOBINbLHUX
CUCTEM 3aXUCTy Bif NagiHHA 3 BUCOTW, TOMKU iX
KpiNneHHs noBuHHI ByTu HanexHWMu, ans. EN 365.
Mpumitka. B HauioHansHoMy aoaatky moxe 6yTn Ha-
BefeHa gopartkosa iHdopmauis.

2.3.8 Poanodin diil

(1) HeobxigHO BpaxoByBaTM HaBaHTaXEHHS MO
JOBXWHI ernemeHTa, BKNioyalouu BiTposi abo Bnac-
Hy Bary KOHCTPYKLUIT, BKIOYao4M NOCTiAHI HaBaH-
TaXEHHSA Ha iHLWi 3aKpinneHi 40 HLOro ENEMEHTH.

2.4 NepeBipka rpaHU4HNUX CTaHIB 3a HECY4OIO
3aaTHIcTIo ’

(1) PospaxyHkoBi 3Ha4eHHA Ai | koedilieHTn
crnony4yeHHs HaaHTaxeHb Aus. B EN 1990.
Mpumitka. YacTkosi koedilieHTV Ai B rpaHn4HOMY
CTaHi 32 HECY4OI0 3aTHICTIO ANB. B AoAaTky A.

(2) YacTtkoBi koeqiUiEHTU HaBaHTAXEHHS Big
BNACHOI Barv i No4aTKOBOro HaTAly BIgTAXOK NO-
BWHHI Bignosigatn HaseaeHum B EN 1993-1-11.

2.5 NpoexkTyBaHHA B KOMMNEKCi 3
BUNPOOYBaHHAMM

(1) HeobxigHo BukoHyBaTy 3aranbHi BUMOrA, BU3-
HadeHi B EN 1990, a Takox ocobnusi Bumoru,
BMKNaaeHi B po3aini 8 gaHoi yactuHn 3.1 EN 1993.

Mpumitka. B HauioHansHoMy goaaTtky Moxe byTu Ha-
BefileHa JoJaTKoBa iHpopMaLia BiGHOCHO KOHCTPYKLIiN
abo enemeHTiB, WO NigNSralnTs BUNpPobyBaHHAM 3a
Y3roKeHo NoBHOMAacLTabHoO nporpamoto, Aue. 6.1.

2.6 JoBroBivHiCTb

(1) JoBrosivHiCTe NOBWMHHA BpaxoByBaTWU BTOMY
(auB. posain 9) i BiANOBIAHWMIA @HTUKOPO3iNHNIA 3a-
XUCT (auB. po3ain 4).

Mpumitka. B HauioHansHOMY AogaTky MOxe ByTu Ha-
BeAeHa [opaTtkoBa iHoOpmauia WoAo MPOEKTHOro
CTPOKY ekcnnyarauil KOHCTPyKUii. PekomeHgoBaHWuA
eKkcnnyaTtauiiHuiA cTpok cnyx6un 30 pokis.
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(3) Where considered necessary, actions from
settlement of foundations should be assessed.
Special considerations may be required for lattice
towers founded on individual leg foundations and
for differential settlement between the mast base
and any guy foundations.

(4) Actions arising from the fitting and anchoring
of safety access equipment may be determined
with reference to EN 795. Where the proposed
safe method of working requires the use of Work
Positioning Systems or mobile fall arrest systems
points of attachment should be adequate, see
EN 365.

NOTE: The National Annex may give further informa-
tion.

2.3.8 Distribution of actions

(1) The loads along the member length including
wind or dead loading on other members framing
into the member should be considered.

2.4 Ultimate limit state verifications

(1) For design values of actions and combination
factors see EN 1990.

NOTE: For partial factors for actions in the ultimate limit
state see Annex A.

(2) The partial factors for gravity loads and initial
tensions in guys should be taken as specified in
EN 1993-1-11.

2.5 Design assisted by testing

(1) The general requirements specified in EN 1990
should be satisfied, in association with the spe-
cific requirements given in Section 8 of this
Part 3.1 of EN 1993.

NOTE: The National Annex may give further informa-

tion for structures or elements that are subject to an
agreed full-scale testing programme, see 6.1.

2.6 Durability

(1) Durability should be satisfied by complying
with the fatigue assessment (see section 9) and
appropriate corrosion protection (see section 4).
NOTE: The National Annex may give information on

the design service life of the structure. A service life of
30 years is recommended.
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3 MATEPIANU

3.1 KoHCcTpyKUiHa cTans

(1) Bumorn go KOHCTpYKUIMHOT cTani Ta i xapak-
Tepuctukm ave. B EN 1993-1-1 i EN 1993-1-3.

(2) Bumorun po B'askocti gue. B EN 1993-1-10.

3.2 3'eOHaHHA

(1) Bumorn pgo 6Gontie i BATpaTHUX maTepianis
ONs 3BaplOBaHHA, @ TaKoX X XapaKkTepucTUKK
ove. B EN 1993-1-8.

3.3 BigTskku | apmaTtypa

(1) Bumoru o Tpocis, kabenis, 4poTy i apmaTypm,
a TakoxX ix xapaktepuctuku aus. B EN 1993-1-11.

Mpumitka. Que. Takox gogatok D.
4 NOBIOBIMHICTb

4.1 lonycku Ha Kopo3ito

(1) HeobxiaHo 3abe3neynTn HanexHuin aWTu-
KOPO3iMHUIA 3aXMCT 3aleXHO Bif po3TallyBaHHS
KOHCTPYKUiT, MPOEKTHOro CTPOKY 1i ekcnnyaTauii i
pexumMy TexobCryroByBaHHs.

Mpumitka 1. B HauioHanbHoMy gogatky Moxe ByTtu
HaBeaeHa aoaaTtkosa iHcopmauis.

fipumiTka 2. [lve. Takox:

-~ EN ISO 1461 — gnsa UMHKYBaHHS,

—EN ISO 14713 — pna HanuNeHHs meTany,

‘w EN ISO 12944 — nns koposiiHOro 3axucty 3a gono-
Morolo dhapbyeaHHs.

4.2 BigTsikku

(1) HacraHoBy 3 KOPQ3ifiHOrO 3axuCTy BiOTSXOK
ave. 8 EN 1993-1-11.

Mpumitka. B HauioHansHoMy popaatky moxe 6yTu Ha-
gefeHa aoaatkosa iHbopmauis. PekoMeHAyIOTLCA Ha-
CTYMHi cnocobu saxucTy:

3anexHo Bi YMOB HaBKOMUUHBLOMO CEPEAOBULLIA TPO-
C¥ BiATAXOK BUrOTOBNSOTLCA 3 OLMHKOBAHUX cTane-
BMX OPOTiB, Ha AKUX HeobXigHO HaHOCUTW We oauH
saxucHwin wap (mactuno abo chap6ba). Ocobnusy yBa-
ry HeobXxiaHO 3BepHyTU Ha 3abe3neyeHHn CyMiCHOCTI
TAKOro 3aXWCHOrO 1Wapy i3 3amMalyBanbHUMK MaTepia-
namn, BUKOPUCTaHUM Npy BUPOBHULTBI TpoCiB.

Ak anbTepHaTUBHWIA 3aXUCHWUI 3aCi6 ANS OLIMHKOBaHMX
cranesux KaHatiB giameTpom Ao 20 MM MOXHa 3acTo-
coByBaTH MoninponineHoBe NpocoyeHHs. B usomy su-
naaKy noAaTKoOBOro 3axuCTy HEe BUMaraeTbCs, AKLLIO Npy
3BefeHHi i ekcnnyaTtauii He nowkogxeHa 060MOHKa,
HeobxinHo npu npoexTyBaHHI 3BEpHYTU yBary Ha
KiHUeBi 3'eaqHaHHA 3 MeTol 3abe3neyeHHN HanexHoro
KOpo3iltHoro 3axucTty. HeiMnperHoeaHi Tpocy B 060N0H-
i He 3acTocoByBaTW Yepes pU3NK HEBYACHOTO BUAB-
NEHHA KOposil.

3 MATERIALS

3.1 Structural steel

(1) For requirements and properties for structural
steel, see EN 1993-1-1 and EN 1993-1-3.

(2) For toughness requirements see EN 1993-1-10.

3.2 Connections

(1) For requirements and properties for bolts and
welding consumables, see EN 1993-1-8.

3.3 Guys and fittings

(1) For requirements and properties of ropes,
strands, wires and fittings see EN 1993-1-11.

NOTE: See also Annex D.
4 DURABILITY

4.1 Allowance for corrosion

(1) Suitable corrosion protection, appropriate to
the location of the structure, its design life and
maintenance regime, should be provided.

NOTE 1: The National Annex may give further informa-
tion.

NOTE 2: See also:

— EN ISO 1461 for galvanising,

— EN ISO 14713 for metal spraying and

— EN ISO 12944 for corrosion protection by painting.

4.2 Guys

(1) For guidance on the corrosion protection of
guys see EN 1993-1-11.

NOTE: The National Annex may give further informa-
tion. The following measures are recommended:

Dependent on the environmental conditions guy ropes
made from galvanized steel wires should be given a
further layer of protection, such as grease or paint.
Care should be taken to ensure that this protective
layer is compatible with the lubricant used in the
manufacture of the guy ropes.

As an alternate means of protection galvanised steel
ropes of diameter up to 20 mm may be protected by
polypropylene impregnation in which case they do not
need further protection unless the sheath is damaged
during erection and use. Care needs to be taken in
designing the terminations to ensure adequate
corrosion protection. Non-impregnated sheathed
ropes should not be used because of the risk of
corrosion taking place undetected.
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MoninponineHoBe NOKPUTTA MOXe BYTH MOLUKOA-
XeHe 6IMCKaBKoLo.

5 KOHCTPYKUIMHUA PO3PAXYHOK

5.1 MogenoBaHHA 3 METOK0 BU3HA4Y€HHA
HacniagkiB pin

(1) BHYTpiWHi cunun i MOMeHTU HeobXxiAHO BU3Ha-
4aTu, BUKOPUCTOBYIOUU 3aranbHUM NPYXHUA pos-
paxyHok.

(2) 3aranbHUA NpPYXHUA po3paxyHOK OUB. B
EN 1993-1-1.

(3) Y pospaxyHKy MOXHa BUKOpUCTOBYBaTWU Xa-
pakTepUCTUKN nepepisis BpyTTo.

(4) HeobxigHO BpaxoByBaTU XapakTepuUCTUKK de-
copmaLil 0CHOB Npu NPOeKTYBaHHI KOHCTPYKLT.

(5) Ao aedopmauis Mae ICTOTHI Hacniaku (Ha-
npuknag, B 6awTax 3 BENMKMM HaBaAHTaXEHHAM
BEPLWUHK), HeobxigHO 3acTocoByBaTU TeEOPIO
Apyroro nopsiaky, avs. EN 1993-1-1.

Mpumitka 1. Ha nouaTkoBin cTagii rpaTtyacti onopu
MOXHa pO3paxoByBaTW, BMKOPWUCTOBYIOUM MOYATKOBI
reoMeTpUuYHi AaHi (Teopia nepluoro nopaaky).

Mpumitka 2. Po3paxyHOK worn i gumosux Tpyb 3
BiATSKKaMU NPOBOAWUTBLCA 3 ypaxyBaHHAM Hacnigkis
nedopmadivi (Teopis Apyroro nopsaaky).

Mpumirtka 3. 3aranbHy BTPATY CTINKOCTI CUMETPUYHUX
worn aus. B B.4.3.2.6.

(6) 3aranbHnii po3paxyHok Lworn i AuMoBux Tpyo
3 BiATSHKKaMM NPOBOAUTLCA 3 ypaxyBaHHAM HENiHiA-
HUX XapakTepucTuk BiaTsbkok, avs. EN 1993-1-11.
Mpumirka. B HauioHansHomy gogatky Moxe 6yTu Ha-
BeZeHa AoaaTkoBa iHhopMalis.

5.2 MogenoBaHHA 3'€eAHaHb
5.2.1 OCHOBHI NONOXeHHSsT

(1) B 3aranbHOMY i NnokanbHOMY po3paxyHKax
KOHCTPYKLUIT HeobXxigHO BpaxoByBaTWM Xapakre-
PUCTUKM 3'eQHaHb.

MpumiTtka. MNopagok po3paxyHky 3'€AHaHb HaBeAeHUA
B EN 1993-1-8.

5.2.2 MMoeHicmio mpiaHa2ynso08aHi KOHCMPYK-
yii (hepmu 3 mpukymuumu rpamgamu)

(1) MoxHa npunycTutn, Wo y depmax 3 TpukyT-
HUMU rpaTkaMu 3'€4HAHHA €NEMEHTIB He Cnpuii-
MalOTb MOMEHTU. Y 3aransHOMY poO3paxyHKy
MOXHa MPUNYCTUTH, WO eneMeHTU edeKTUBHO
3akpinneri 6o0nNToBUM (LLAPHIPHNUM) 3'€QHAHHAM.
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Lightning may locally damage the polypropylene
coating.

5 STRUCTURAL ANALYSIS

5.1 Modelling for determining action effects

(1) The internal forces and moments should be
determined using elastic global analysis.

(2) For elastic global analysis see EN 1993-1-1.

(3) Gross cross-sectional properties may be used
in the analysis.

(4) Account should be taken of the deformation
characteristics of the foundations in the design of
the structure.

(5) If deformations have a significant effect (for
example towers with large head-loads) second or-
der theory should be used, see EN 1993-1-1.

NOTE 1: Lattice towers may initially be analysed using
the initial geometry (first order theory).

NOTE 2: Masts and guyed chimneys should be
analysed taking into account the effect of deformations
on the equilibrium conditions (second order theory).

NOTE 3: For the overall buckling of symmetric masts
see B.4.3.2.6.

(6) The global analysis of a mast or guyed chim-
neys should take into account the non-linear be-
haviour of the guys, see EN 1993-1-11.

NOTE: The National Annex may give further informa-
tion.

5.2 Modelling of connections

5.2.1 Basis

(1) The behaviour of the connections should be
considered in the global and local analysis of the
structure.

NOTE: The procedure for the analysis of connections
is given in EN 1993-1-8.

5.2.2 Fully triangulated structures (Simple fra-
ming)

(1) In simple framing the connections between the
members may be assumed not to develop mo-
ments. In the global analysis, members may be
assumed to be effectively pin connected.
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(2) 3'egHaHHA NoOBMHHI BigNOBIZaTK BAMOram o
HOMiHanNbHUX BONTOBMX (LWAPHIPHUX) 3'€AHaHb

— 9K BKa3aHo B 5.2.2.2 EN 1993-1-8;

— abo sk BkazaHo B 5.2.3.2 EN 1993-1-8.

5.2.3 HempiaHaynbogaHi KOHCMPYKUYii (Hepo3-
pi3Hi rpamexu)

(1) MpyxHMIA po3paxyHOK MOBUHEH I'PYHTYBaTUCS
Ha AonyLlleHHi NOBHOI HEPO3PI3HOCTI XKOPCTKUX
3'eaHaHb BignosiaHo go sumor 5.2.2.3 EN 1993-1-8.

5.2.4 TpiaHzynboeaHi KOHCMPYKUii 3 ypaxy-
8aHHAM Hepo3pizHocmi (Hepo3pi3Hi abo Ha-
'niepoapiaui rpameku)

(1) NpyxHWUA po3paxyHOK NOBUHEH I'PYHTyBaTUCSA
Ha TOYHO nepepdaveHUx po3paxyHKOBUX Xapak-
TepucTukax "MomeHT-noBopoT” abo "cuna-scye"
NS BUKOPUCTOBYBAHUX 3'€4HaHb.

MpumiTka. B HaujoHansHOMY aopatky moxe 6yTh Ha-
BeAeHa AofaTKoBa iHhopMmauis.

6 NPAHUYHI CTAHU 3A HECY40lO
3OATHICTIO

6.1 3arankHi NONOXeHHA

(1) 3actocoByloTbCA HACTYMHI 4aCTUHHI  Koe-

didieHTn vy,

— Onip enemMeHTa TeKyHoCTi: Yy

— Onip enemMeHTa CTINKOCTI: Yy

— onip nepepisy HeTTo y 60NTOBUX OTBOPAX: Yppm

"= onip 3'eQHaHb: AuB. po3ain 6.4

— onip BIATAXOK Ta iX KpinneHb: Tmg: AVB.
EN 1993-1-11

~ Onip i3oNAUIHUX MaTepianis: vy,

Mpumitka 1. B HaujoHanbHoMy foaatky MoxyTb ByTu

BW3Ha4eHi YacTuHHI koedilieHTH yy. PekomeHayoTben

HaCTYMNHI YMCNOBI 3HAYEHHS:

Tmo = 1,00,

Ymr1 = 1,00,

Tmz = 1,25,

Tmg = 2,00,

Tumi = 2,50.

Mpumitka 2. KoedilieHT vy, 3aCTOCOBYETLCA WOA0

siatsxkm i cnonyyHoi Myd Ty (abo iHWoro kpinneHHs).

BiAnOBiAHi cTanesi WUTUPI, 3'€4HAHHA | NNIUTU NPOEKTY-

I0TbCA 3 ypaxyBaHHAM CyMICHOCTi 3 BIATSKKOW | Myd-

TOW, TOMy MOXe 3HagobuTuca 36inblueHe 3HaUYeHHSs

Yumg- OoknagHi aaxi ave. B EN 1993-1-11.

Mpumitka 3. LWoao koHcTpykuih abo enemeHTis, WO

nignaraloTe TUNOBUM BUNpobyBaHHsAM, abo aHanoriy-

HUX KOHdDirypauin, ki nporwnu nonepenHi Bunpoby-

BaHHA, KoemilieHT vy MOXHA 3MEHLUUTN 3aNEXHO Bif,

pesynbTaTiB BUNpobyBaHb.

(2) The connections should satisfy the require-
ments for nominally pinned connections, either:
— as given in 5.2.2.2 of EN 1993-1-8; or

—as given in 5.2.3.2 of EN 1993-1-8.

5.2.3 Non-triangulated structures (Continuous
framing)

(1) Elastic analysis should be based on the as-
sumption of full continuity, with rigid connections
which satisfy the requirements given in 5.2.2.3 of
EN 1993-1-8.

5.2.4 Triangulated structures where continuity
is taken into account (continuous or semi-
continuous framing)

(1) Elastic analysis should be based on reliably
predicted design moment-rotation or force-displa-
cement characteristics for the connections used.

NOTE: The National Annex may give further informa-
tion.

6 ULTIMATE LIMIT STATES

6.1 General

(1) The following partial factors y,, apply:

— resistance of member to yielding: v,
- resistance of member buckling: v,

— resistance of net section at bolt holes: v,,,
— resistance of connections: See Section 6.4

— resistance of guys and their terminations: TMg:
see EN 1993-1-11

— resistance of insulating material: y),;

NOTE 1: The National Annex may give information on

partial factors yy. The following values are recommen-

ded:

Mo = 1,00,

Ym = 1,00,

iz = 1,25,

Ymg = 2,00,

YMi = 2,50

NOTE 2: The factor yy, applies to the guy and its

socket (or other termination). The associated steel

pins, linkages and plates are designed for compatibility

with the guy and its socket and may require an

enhanced value of yy,. For details see EN 1993-1-11.

NOTE 3: For structures or elements that are to be type
tested, or where similar configurations have previously
been type tested the partial factors, vy, may be re-
duced, subject to the outcome of the testing prog-
ramme.
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6.2 Onip nepepisis

6.2.1 Knacudgbikauist nepepizie

(1) Ulogo worn i 6awT 3aCcTOCOBYETLCA KNacu-
dikauis nepepisie, Sk HaBegeHo B 5.5.2
EN 1993-1-1.

Mpumitka. MakcumanbHe cnisBigHOWEHHS "WWpUHa—
TOBWMHA" ¢/t ANA KyTukiB, BKaszaHe 8 tabnuui 5.2

EN 1993-1-1, moxe 6yTW BU3HA4YEHO CMiBBIgHOLWEH-
HsMm (h — 2t)/t 3amicTb A/t

6.2.2 EnemMenmu rpamvacmux 6awm i woan
(1) CneuianbHi ymMOBM LWOAO KYTUKIB, 3'eQHaHNX
oaHieto nonuueto, HaseaeHi 8 3.10.3 EN 1993-1-8
(6onToBe 3'egHaHHsA) ab0 4.13 (3BapHe 3'¢QHaHHSA).
6.2.3 Bidmspkku ma apmamypa

(1) MiyHicTe BIiATSXXOK Ta apmaTtypu OuB. B
EN 1993-1-11 i 8 pogatky D.

6.3 Onip enemeHTiB
6.3.1 CmucHymi enemenmu

(1) MpoekTyBaHHA CTUCHYTUX eneMeHTiB r'paT-
yacTux GatuT i Worn NPoBoAUTLCA 3 BUKOPUCTAH-
HSIM OZLHOrO 3 ABOX HacCTynHKX cnocobis:

a) MeTop BiANoBIAHO A0 yMmoe aogatka G i gogar-
Ka H;

b) metoa, HaeegeHuh B EN 1993-1-1, 3 ypaxyeaH-
HAM EKCLIEHTpUCUTETIB.

MNpumitka 1. Metoa, HasegeHun B EN 1993-1-1,
B.1.2(2)B popatka B, Mmoxxe aasaTtu koHcepBaTuBHi (i3

3anacoMm) pesynbTaTv Ornopy BTpaTi CTINKOCTI enemeH-
TiB rpaTyacTux 6awT i worn.

Mpumitka 2. B HauionanbHomy aoaatky moxe 6ytn
3pobneHuin BUGIp meToay.

(2) Xapakrepuctukun edpeKTMUBHOro nepepisy ene-
MeHTiB HeobxiaHO pospaxoByBaTu 3rigHo 3 4.3.
EN 1993-1-5.

Mpumitka 1. KoedilieHT 3MeHLWeHHA p Ans KyTuka
MOXHA BU3HAYUTW HA OCHOBI THYYKOCTI A, 3 ypaxysaH-

HAM HaNEeXHOT WUPWHW b CTUCHYTOT NONULi TakuM Yu-
HOM:
a) piBHOBIYHWIA KYTUK:

- __ bt

6.2 Resistance of cross sections
6.2.1 Classification of cross sections

(1) For towers and masts, classification of cross-
sections as given in 5.5.2 of EN 1993-1-1 should
be used.

NOTE: The maximum width to thickness ratio ¢/ for
angles defined in table 5.2 of EN 1993-1-1 may be
determined with the ratio (h — 2t)/t instead of h/t.

6.2.2 Members in lattice towers and masts

(1) For angles connected by one leg, special pro-
visions are given in 3.10.3 of EN 1993-1-8 (if bol-
ted) or 4.13 (if welded).

6.2.3 Guys and fittings

(1) For the strength of guys and fittings see
EN 1993-1-11 and Annex D.

6.3 Resistance of members
6.3.1 Compression members

(1) Compression members in lattice towers and
masts should be designed using one of the follow-
ing two procedures:

a) the method according to the provisions of An-
nex G and Annex H;

b) the method given in EN 1993-1-1 taking ac-
count of eccentricities.

NOTE 1: The method given in EN 1993-1-1, Annex B.
B.1.2(2)B may give conservative results for the
buckling resistance of members in lattice towers and
masts.

NOTE 2: The choice of the procedure may be made in
the National Annex.

(2) The effective cross section properties of mem-
bers should be calculated according to 4.3 of
EN 1993-1-5.

NOTE 1: For angles the reduct_ion factor p may be
determined with the slenderness A, taking into account

the appropriate width b of the compression leg as
follows:

a) for equal leg angles:

_(h-2)1t

P 284k, 284e kg

b) HepiBHOBIMHWIA KyTUK

= __ bt

_(h-20)/t

b) for unequal leg angles:

; Ta (and)

P17 284c k, 284k,
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3 b/t

(b-20)/t

P2 8 dcJk, 284s k,

Mpumitka 2. Y BUnagky KyTukie, CNony4YeHUX ogHIieEto
nonuueto, koeilieHT 3MEHLIEHHs p 3aCTOCOBYETLCS
TiNbKW BIAHOCHO NpUeEAHAHOT NOAUL.

Mpumitka 3. k; ave. 8 EN 1993-1-5. [ins nonuyi ctuc-
HyTOro KyTuka k, = 0,43.

(3) KpyyeHHs i/abo KpyTunbHo-3rMHanbHa BTpaTa
CTIMKOCTI niansaraoTe Nepesipui HAaCTYNHKUM cno-
cobom:

a) Ha KpYTUNbHY BTpaTy CTiKOCTi piBHOBIUMHMX Ky-
TYKIB PO3MNOBCIOOXYETLCA NEepeBipka BTpaTu CTin-
KOCTi NnacTuHkun, ams. (2);

b) Aani npo piBHOGIYHI KyTMKW Ta iHWI Nnepepian
HaBefeHi B 6.3.1.4 EN 1993-1-1 i EN 1993-1-3.

(4) QaHi npo xonoAHOTHYTi TOHKOCTIHHI ENEMEHTH
avwe. B EN 1993-1-3.

6.4 3'eaHaHHA
6.4.1 3azanbHi NonoxeHHs
(1) CtocosHo 3'egHaHb ame. EN 1993-1-8.

Mpumitka. Yactkosi koediuieHTn gns 3'egHaHb B LWor-

nax i bawTtax MoxyTb OyTn HaeegeHi B HauioHanb-

HOMy Jofatky. PekoMeHAoBaHi uucnosi aHa4YeHHs Ha-

BegeHi B Tabnuui 2.1 EN 1993-1-8.

(2) Bci bonTy noBuHHI ByTK 3axumLleHi Bifg po3kpy-
" YyBaHHS.

6.4.2 CmskHi 601MmuU 8 aHKepHUX nauUMax
(¢pnaHyesi 3'edHaHHA)

(1) Axwo € MoXNUBICTL poaTary naHLUesoro
3'egHanHA, HeobxiaHo BUKopucToByBaTH BonTn 3
nonepeaHiM Hanpy>XeHHAM.

(2) MiHimanbHWiA pgiametp 6onTa NOBMHEH cKNa-
hat 12 mm.

Mpumitka. B HaujionansHoMy gogatky MOXyTb OyTu
HaseaeHi aoaaTkosi gaHi Npo dnakuesi 3'egHaHHA
KpYrnnx nopoXHUCTUX npodinie i unniHapu4Hux o6o-
NOHOK. NS KpYrnnux NOPOXHUCTUX NPOMINiB PEKOMEH-
BYETbCA BUKOPWCTOBYBATW HACTYMHWIA CAPOLLEHWiA
MeToa ANst PO3TArHYTUX eNeMeHTiB 6e3 3ruRy, AUB. py-
CYHOK 6.1.

Npy BU3HaYeHHi TOBWUHM (hNaHLA BaXNUBO BUSHAUN-
TW HACTYRHi 3HAYEHHS:

a) onip 3cyBy (hnaHus RO NepuMeTpy Kpyroeoro fne-
pepisy;

b) onip kombiHOBaHOMY 3CyBY i 3rMHY hnaHUs 1o Kony

6onToBoro 0TBOPY. 3ruHanbHU MOMEHT M Moxe ByTH
NPUAHATUNIA:

NOTE 2: In the case of angles connected by one leg,
the reduction factor, p, only applies to the connected
leg.

NOTE 3: For k, see EN 1993-1-5. For a leg of an angle
in compression, k; = 0.43.

(3) The torsional and/or flexural-torsional mode
should also be checked as follows:

a) Torsional buckling of equal legged angles is
covered by the plate buckling verification, see (2).

b) For unequal legged angles and all other cross
sections, see 6.3.1.4 of EN 1993-1-1 and
EN 1993-1-3.
(4) For cold formed thin gauge members see
EN 1993-1-3.

6.4 Connections
6.4.1 General
(1) For connections see EN 1993-1-8.

NOTE: The partial factors for connections in masts and
towers may be given in the National Annex. The
numerical values given in Table 2.1 of EN 1993-1-8 are
recommended.

(2) All bolts should be secured against loosening.

6.4.2 Tension bolts in end plates (flanged con-
nections)

(1) Where there is a possibility of tension across
the flange connection preloaded bolts should be
used.

(2) The minimum bolt diameter should be 12 mm.

NOTE: The National Annex may give further informa-
tion on flange connections of circular hollow sections
and cylindrical shells. For circular hollow sections the
following simplified method for members in tension
without bending is recommended, see figure 6.1.

In determining the flange thickness the following is
relevant:

a) the shear resistance of the flange along the peri-
meter of the connected circular leg section;

b) the resistance to combined bending and shear of the
flange along the circle through the bolt holes. The
bending moment (M) may be taken as:
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M=N(Dy -D;)/2,

ae:
N — cuna po3sTary B nosci;
Dy, — piameTp Kona (4epes ueHTp 60NTOBOro OTBOPY);

D; — piameTp nosca.
Mpu BU3HayeHHi cun, aitoumx Ha Bontn, ocbosa cuna

N

pe:
n — KinbkicTb 6onTis;

kp — koedilieHT edekTy Baxens, NPURHATURA, SK:

k, = 1,2 ans GonTie 3 nonepeaHiM HanpyXeHHAM;

kp, = 1,8 ana Gontis 6ea nonepeAHLOrO HANPYXEHHS.

Bci 6onTu noBuHHI 6yTK 3 NoNepeaHiM HaNPYXeHHAM 3
ypaxysaHHAM BToMW, auB. EN 1993-1-8.

where:
N is the tension force in the leg member;

Dy is the diameter of the circle through the centre of the
bolt holes;

D; is the diameter of the leg member.
In determining the forces in the bolts, the axial force

Nk ,

where:

n is the number of bolts

ky, is a prying effect factor taken as
k, = 1,2 for pre-loaded bolts

k, = 1,8 for non-preloaded bolts

All bolts should be preloaded for fatigue, see
EN 1993-1-8

3rviH i 3cys, WO NiANsraoTs nepesipui
combined bending and shear to be checked

3cys, WO nignsirac nepesipui
shear to be checked

PucyHok 6.1 — bonTtoBe dnaHuese 3'egHaHHA

Figure 6.1 — Bolted flanged connections

6.4.3 AHKkepHi 6onimu

(1) Akwo noBMHHa BpaxoBYBaTUCA BTOMA, HEO6-
xigHe nonepeaHe HanpyXeHHst aHkepHUx BonTi..
Y Takux BMnagkax NoOBUHHI 3aCTOCOBYBaTUCA Ha-
nexHi mapku ctani, aus. EN 1993-1-8.

Mpumirtka. 3 BUGOpy NonepeaHboro HanpyXeHHs AvB.
TaKOX NPaBuNa eKCLUEHTPUCUTETY CUNU BaXKENs, piBHi
HanpyxeHocTi HasegeHi B EN 1993-1-8.

6.4.4 3eapHi 3'¢OHaHHA

(1) Ome. EN 1993-1-8.
Mpumitka. BurotosnenHsa aue. 8 EN 1090.
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6.4.3 Anchor bolts

(1) Where fatigue needs to be considered anchor
bolts should be preloaded. In such cases appro-
priate steel materials should be used, see
EN 1993-1-8.

NOTE: For the choice of the preload see also rules for
prying force eccentricity, stress levels etc. in
EN 1993-1-8.

6.4.4 Welded connections
(1) See EN 1993-1-8.
NOTE: For execution see EN 1090.
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6.5 CneuianbHi 3'egHaHHA ansa worn
6.5.1 3'edHaHHa 6a3u woanu

(1) PospaxyHkoBe Hanpy)XeHHAi 3MMHAHHA ce-
PUYHOIO WAapPHIPHOro 3'€gHaHHA NOBUHHO I'PYHTY-
BaTUCS Ha HOpMax NPOEKTYBaHHSA LUApHIpHUX
onop, aue. EN 1337-6.

Mpumitka. B HauioHanbHOMy gogaTtky MOXyTb 6yTn
HaBeAeHi A0AATKOBI AaHi 3 EKCLUEHTPUCUTETIB | rpaHny-
HMX 3HadveHb TucKy Mepua.

Ans nepesipkn BIONOBIAHOCTI NNOLLYi 30HN CTUCKY rpa-
HeW ONopHUX getanew, BpaxoBy4un AiiCHe 3Ha4YEHHSR
KyTa noBopoTy cekuii 6a3u wornu (aMe. pucyHok 6.2) i
BU3HAUEHHS 3rMHANLHUX MOMEHTIB, BUKMWUKAHUX pe-
3yNbTYIOYUMMN EKCLEHTPUCUTETAMM, NPU NPOEKTYBAHHI
6a3M i HXKHLOT CeKUiT LWornu peKoMeHaYETLCA 3aCTo-
COBYBATK HACTYIMHI HOPMU MPOEKTYBAHHA NPU BU3HA-
YeHHi eKCLIeHTpUCUTETIB!

AKWo 6a3a Wwornv BcTaHOBNEHa Ha Waposil onopi, He-
06xigHO AONYCTUTYM, WO TOYKa KOHTAKTY nepeMilly-
€TbCA Y Hanpami Byab-AkOoro Haxuny oci Ljornu,
NoBEePTayYNCh NO ONOPHI NOBEPXHI.

EkcueHTpucuteTn €, i €, (AMB. pUcyHOK 6.2) BU3Haua-
I0TbCA TAKUM HNHOM:

e, =ryxsiny4,

8o =ra(siny{-sing),

fe:

rq — pagiyc BMnyknoi 4acTuHn onopu;

ry — pagiyc yBirHyTol 4acTUHU onopw;
inp>r

¢ Haxun Oci LLOrNKN B OCHOB;

6.5 Special connections for masts
6.5.1 Mast base joint

(1) The design bearing stress on the spherical
pinned connection should be based on the design
rules for rocker bearings, see EN 1337-6.

NOTE: The National Annex may give information on
eccentricities and limit values for the Hertz pressure.

To verify that the area of the compression zone is
within the boundaries of the bearing parts taking due
account of the true rotation angle of the mast base
section (see Figure 6.2) and to determine the bending
moments caused by the resulting eccentricities for
designing the bearing and the bottom section of the
mast the following rules for determining eccentricities
are recommended:

If the mast base rests on a spherical bearing the point
of contact should be assumed to move in the direction
of any inclination of the mast axis by rolling over the
bearing surface.

The eccentricities e, and e, (see Figure 6.2) should be
determined as follows:
(6.12a)

(6.12b)

where:

rq is the radius of the convex part of the bearing;
r, is the radius of the concave part of the bearing;
and r, > ry

¢ is the inclination of the mast axis at its base;

npw with:
yqo=_t28 (6.13a)
ry —ry
Va=yq1-¢. (6.13b)

Akwlo pagiyc r, HeckiH4eHHUIA, To Ue NMouMHHa no-
BEPXHSA, TOAI 3HAYEHHSA e, NPUNMAETLCA €, =TIq ¢ COS ¢.

(2) PospaxyHok cuctemu 3anobiraHHs Ckpyuy-
BaHHIO LWAPHIPHOro 3'¢qHaHHSA OCHOBMW LWOrNK No-
BUHeH 3abeanevyyBaTu NOBOPOT CeKUii OCHOBM
WOrNKN BiAHOCHO ropU30HTAaNbLHOI OCi.

(3) Mpwu npoekTyBaHHI wWornu HeobxigHo Bpaxo-
BYBAaTW MOXNUBE OCifaHHA (pyHAaMEeHTy cTosbY-
pa i byHOAaMeHTIB BIATAXKOK Yy BUNAAKY WOMM 3
)OPCTKO 3aKpinneHum ¢yHaaMeHToM.

If rp is infinite, that is a flat surface, then e, should be
taken as e, = ry ¢ cos ¢.

(2) The system for suppressing twisting of a
pinned mast base joint should be designed to per-
mit rotation of the mast base section around the
horizontal axes.

(3) For a fixed mast base possible settlements of
the shaft foundation and of the guy foundations
should be considered in the mast design.
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g =

1 — Bicb Wornu
2 — nnouja 30HU CTUCKY

E6’u |

1 mast axis
2 area of compression zone

PuUcyHok 6.2 — EKCLEHTPUCUTETH, BUKNIUKAHI HAXUNOM OCHOBM LLOrnu

Figure 6.2 — Eccentricities due to the inclination of the mast base

6.5.2 3'cAHaHHsA 8iOdmsnKoOK

(1) Bci 3'enHanHa BigTAXOK A0 Worny abo ¢pyHaa-
MEHTIB NoBMHHI 3abe3neyyBaTu BiNbHWA NMOBOPOT
BIATSXKOK B FOPU3OHTanNLHOMY i BEPTUKaNbHOMY
Hanpsimax, aue. EN 1993-1-11.

Mpu NpoeKTyBaHHI i KOHCTPYIOBaHHI 3'€HaHb He-
06XiAHO BpaxoBYBATU CXUMNbLHICTb KOHCTPYKLUIA 3
BiATSHKKAMN A0 CKPYYYBaHHA nig BNNUBOM pO3Ts-
ryBanbHOMO HaBaHTaXeHHS.

MpumiTtka. Ak npaBsuno, HanexHa Mipa csobogu ropu-
30HTANbHOIO NOBOPOTY WAPHIPHUX 3'6ﬂHaHb MOXe
6yTW pocsArHyTa 3actocyBaHHsM "cepuyHoi™ hpopmu
OTBOPY Nia CTpWXeHb LWapHipa B n'sTi. LWaposi onopn
MOXYTb BUKOPUCTOBYBATUCA Y BUHSTKOBUX 06CTaBUHAX.
(2) Bci cTpwkHi NOBUHHI ByTK HaneXxHWM YuHom
3aKpinneHi, wob yHUKHyTU BiYHOro NepemilLleHHs.
[ns uboro MoXHa BUKOPUCTaTH, HAaNpuknaza, ran-
KY i3 WNniHTOM.

(3) MnaHky ans kpiNNeHHS BIATSXKKWA Ha wWworni, a
TaKoX CTaneBy aHKkepHy nnuty <yHOaMeHTy
KpiNNeHHs1 BigTSHKKK HeOoOXiAHO NpoekTyBaTU 3
ypaxyBaHHsIM MonepeYHoro BiTPOBOro HaBaHTa-
EHHS, HOPMAanbHOIo A0 NAOLUHU BIOTSKKA.
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6.5.2 Guy connections

(1) All connections of the guys to the mast or to
guy foundations should allow the guy to rotate
freely in both vertical and horizontal directions,
see EN 1993-1-11.

Account should be taken in the design and detail-
ing connections of the tendency for guy construc-
tions to twist under tensile loading.

NOTE: Generally for connections with pins the free-
dom for horizontal rotations can be obtained by a
"spherical" form of the hole in the centre plate for the
pin. Spherical bearings may be used in exceptional
circumstances.

(2) All pins should be adequately secured against
lateral movement by the use, for example, of a nut
combined with a split pin.

(3) The guy attachment plate in the mast and the
steel anchor plate projecting from the guy founda-
tion should both be designed for the lateral force
from the guy due to the wind loading component
normal to the plane of the guy.
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(4) Tam, fe ue moxnuBo, HeobXiAHO KOHCTPYlOBa-
TH 3'egHaHHA, Wo 3abeaneyyioTb NpOBEAEHHSA
Bi3yanbHOro HepywHiBHOrO KOHTPOMIO MPU €KC-
nayartauii.

T FPAHUYHI CTAHM
EKCNNYATAUIAHOI MPUOATHOCTI

7.1 OCHOBHI NOMNOXeHHA

(1) Mpu npoekTyBaHHI BENUKE 3HAYEHHs MaloTb
HaCTYMHI rPaHWUYHI CTaHu ekcnnyaTauitHoi npu-
[aTtHoCTi:

— BiOXMNEHHS | NOBOPOTHU, LLO HeraTUBHO BNNK-
BaloTb Ha eheKTUBHY eKCNnyaTauilo KOHCTPYK-
uii, BKNIOYa4M HanexHe QYHKUiIOHYBaHHA
aHTeH abo o6cnyrosyBaHHs;

— BibpaLisi, KONUBAHHS, O BUKNUKAIOTL BTPATY
curHany, Wo nepegacTLes;

- pedopmauin, siaxuneHHs, Bibpauis, konueaH-
HA, O BUKNUKAIOTL MOLUIKOMKEHHA HEKOHCT-
PYKUIAHUX eNeMeHTIB.

Npumitka. B HauionansHomy gopatky moxyTb GyTu

HaBefeHi AaHi Npo rPaHWYHI | acouiaTUBHI 3HAYEHHS ).

PekxomeHgosaHe 3Ha4eHHs yy, = 1,0.

7.2 Nporuxu i noBopoTH
7.2.1 Bumozau

(1) MakcumanbHi NporuHY i NoBOpoTHU HEOBXIAHO
BU3Ha4aT, BUKOPUCTOBYIOUU CNOMYYEHHs Xapak-
TEPUCTUYHMX [ Ha KOHCTPYKUIO i JONOMDKHI
npucTpoi.

(2) NporvHK i nosopoTy A4NS WOrN i AUMOBKUX TPY6
HeobXigHO po3paxoByBaTU 3 ypaxyBaHHAM
BnnueiB apyroro nopsaaky, ave. EN 1993-1-1, i
AVHaMIYHUX BANUBIB.

7.2.2 BusHa4YeHHA 2paHUYHUX 3Ha4Y€Hb

(1) Bu3HauyeHHs rpaHUYHUX 3Ha4eHb NPOBOANUTL-
CA ANA 4aHOTO PO3PaxyHKOBOro BUNAAKY.
MpumiTtka. Wornu 3 BigTAXkamn gue. B goaatky B.
(2) Woao nepeaaBanbHUX i OCBITNIOBANBHUX KOH-
CTPYKUiA 3a faHi rpaHunyHi 3HauveHHs BepyTben
3Ha4YEHHA FOPU3OHTaNbHOrO NEpPEMILLEHHS i no-
BOPOTY BEPXHLOI YaCTUHWM KOHCTPYKL,ii. [[paHu4Hi
3HAYEHHS ONA HanpaBneHWx aHTeH NpMAMareTb-
€8 B TOYUi KPiNNEeHHA HanpaBneHoi aHTEeHu.

7.3 Bi6pauii

(1) BawTu i wornu HeobxiaHo NepeBipaATU Ha BU3-
HaYeHHR:

(4) Wherever practicable welded connections
should be detailed to enable visual and non-de-
structive inspections to be undertaken in service.

7 SERVICEABILITY LIMIT STATES

7.1 Basis

(1) The following serviceability limit states may be
relevant for design:

— deflections or rotations that adversely affect
the effective use of the structure, including the
proper functioning of aerials or services;

— vibration, oscillation or sway that causes loss
of transmitted signals;

— deformations, deflections, vibration, oscillation
or sway that causes damage to non-structural
elements.

NOTE: The National Annex may give information on

limits and associated y,-values. The value yyy = 1.0 is
recommended.

7.2 Deflections and rotations
7.2.1 Requirements

(1) The maximum deflections and rotations
should be determined using the combination of
characteristic actions on the structure and its an-
cillaries.

(2) The deflections and rotations for masts and
guyed chimneys should be calculated making due
allowance for any second order effects, see
EN 1993-1-1, and any dynamic effects.

7.2.2 Definition of limiting values

(1) Limiting values should be specified together
with the load case considered.

NOTE: For guyed masts see Annex B.

(2) For broadcasting and floodlighting structures,
the limiting values to be considered should be
taken as those for horizontal displacement and ro-
tation at the top of the structure. For directional an-
tennae the limiting values should be taken at the
point of the attachment of the directional antenna.

7.3 Vibrations
(1) Towers and masts should be examined for:
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— Bibpauin, BUKNMKaHux nopmusamm BiTpy (BiGpa-
uii y HanpsaMi BiTpy);

— Bibpauin, BUKIMUKAHUX BUXPOBUMW MOTOKaMMW,
B wornax abo 6awTax 3 npuaMaTUYHUMKU, K-
ningposumn abo poskicHUMU enemMeHTamu, a
Takox obonoHkax (Bibpauii nepneHanKynapHo
A0 HanpAaMmy BiTpy);

— ranonysaHHS BiOTAXOK;

Bibpauin, BUKAUKaHUX A€o BiTPY i gowy.

Mpumitka 1. AuHamiyni Bnnuem gus. B EN 1991-1-1i 8
aogatky B, a Takox B gogatky B EN 1993-3-2.

MNpumMitka 2. Bibpauii MOXyTe BUKNWKATW WLIBUGKUA
PO3BMUTOK BTOMHWUX NOLWKOSKEHb, ANB. po3ain 9.

(2) Axkwo nporHo3yeTLCA, WO r'paTtyacTi onopu i
wornu abo anmosi Tpybu 3 BiaTAXKKaMu niggasa-
TUMYTbCS BiGpauisaM, BUKIKUKAHWX BITPOM (SKLLO
npu NPoEKTYBaHHI He Byae BXUTO 3axoaiB Ans ix
3HWXKEHHS1), 3a HeobxigHocTi HeobxiaHo nepenba-
YMTU BCTAHOBNEHHSA Bibporaciis, BUXogsaum 3 40C-
Biay.

Mpumitka. ue. pogatok B EN 1993-3-2.

8 MPOEKTYBAHHSI B KOMNNEKCI 3
BUNPOBYBAHHAMMU

(1) HeobxigHO BUKOHYBATU YMOBW NPOEKTYBaHHS
B KOMMnekci 3 BunpobysBaHHAMW, HaBeaeHi B
EN 1990.

(2) Axwo 3Ha4YeHHA norapndmidyHOro aekpeMeH-
Ta KOHCTPYKUINHOMO AeMndyBaHHA 3¢, HaBedeHi B
EN 1991-1-4, BBaxawTbca HeBiANOBIAHUMW AN
rpatyacTux GawT i worn i3 uunNiHopUYHUMK ene-
MEHTaMu, MoXHa NpoBeCcTM BUMNPOGYBaHHA Ans
BU3HAYEHHSA TaKUX 3HAYEHb.

MNpumitka. HactaHosa 3a BU3HAYEHHAM HaBeaeHa B
popartky C EN 1993-3-2.

(3) Popmu konuMBaHb NOPSAAKY, BULOIO HiX OC-
HOBHi, MOXYTb MaTu BaXnuBe 3Ha4YeHHSN, 30Kpe-
Ma ans worn 3 sigtsxkkamu. Lle HeobxigHo
BpaxoByBaTW MpuU BU3HAYEHHI HaneXxHoro nora-
PUPMIYHOro AeKpeMeHTa KOHCTPYKUIAHOMo AeMn-
dyBaHHs.

(4) HeobxigHo Takox BpaxoByBaTh TOWA akKT, WO
yacToTa KonuBaHb MOXE 3MiHIOBATUCA BiaNoOBIA-
HO [0 YMOB HaBaHTaXXeHb, WO PO3rnNsaatoTbes,
Hanpuknag, 3a BiACYTHICTIo BiTpy abo npu HaBaH-
TaXeHHi Big oxeneai.
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— gust induced vibrations (causing vibrations in
the direction of the wind);

— vortex induced vibrations for towers or masts
containing prismatic cylindrical or bluff ele-
ments or shrouds (causing vibrations perpen-
dicular to the direction of the wind);

— galloping instability (causing vibrations of the
guys);

— rain-wind induced vibrations.

NOTE 1: For dynamic effects see EN 1991-1-4 and

Annex B and also Annex B of EN 1993-3-2.

NOTE 2: Vibrations can cause rapid development of
fatigue damage, see section 9.

(2) K lattice towers and masts or guyed chimneys
are predicted to be subject to wind vibrations, un-
less other measures are taken to reduce these in
the design, provisions should be made for the in-
stallation of damping devices if found necessary
in the light of experience.

NOTE: See Annex B of EN 1993-3-2.

8 DESIGN ASSISTED BY TESTING

(1) The provisions for design assisted by testing
given in EN 1990 should be followed.

(2) Where the values of the logarithmic decrement
of structural damping 3, given in EN 1991-1-4 are
considered inappropriate for lattice towers and
masts consisting of, supporting or containing cy-
lindrical elements, testing may be undertaken to
determine these values.

NOTE: Guidance for the determination of is given in
Annex C to EN 1993-3-2.

(3) Higher modes than the fundamental might be
significant, particularly for guyed masts, so due
account of this should be taken in determining the
appropriate logarithmic decrement of structural
damping.

(4) Account should be taken of the fact that the
frequencies of vibration vary according to the
loading condition considered for instance in still
air, under wind, or under ice loading.
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9 BTOMA

9.1 3aranbHi NONOXeHHA

(1) Mpu nepesipui BTOMKU 3aCTOCOBYIOTLCH NONO-
*eHHs EN 1993-1-9.

(2) HeobxigHo po3rmnsiHyTu edeKTU HasiBHOCTI
BTOPUHHNX MOMEHTIB B r'patyacTux onopax i wor-
fiax Ha BTOMHY MIL{HICTb, SIKLLO BOHWU LUEe He Bpa-
XOBaHi.

8.2 BToMHe HaBaHTaXeHHSA

9.2.1 KonueanHst s3doex eimpy

(1) Hemae HeobXiAHOCTI y BU3HA4YEHHI BTOMHOIO
HaBaHTaXeHHs1 rpartyactux OGawTt i worn 3
BiTSOKKaMM Yepe3 NiHiAHI konueaHHA (6e3 ypaxy-
BaHHA KONMBaHb, BUKNUKaHWUX BiYHUM BITPOM) B
pesynbTaTti BNNUBY NOPUBYACTOrO BiTPY 3a yMO-
BM, LLO KaTeropia Aetanen enemeHTiB KOHCTPYKUiT
nepesuye 71 H/mm2.

Apumitka. Moxnuee OOMyUWEHHS, WO BTOMHA [0B-
MOBIYHICTE  KOHCTPYKLiA, CXWMMbHUX [0 KOMUBaHb
‘#300BX BITPY (De3 ypaxyBaHHS KOMMBaHb, BUKIMTUKaHNX
‘BiuHMM BITPOM) B pesynbTaTi BNNMBY MOPUBYACTOrO
BiTpy, He nepeBuLLye 50 pokie.

(2) Y iHwux Bunagkax HeobxiaHO 3BepHYTH 0CO6-
fmMBYy yBary Ha aetani, fiki BUKOPUCTaHi B KOHCT-
pyKuii, i BUKOHaHy NnepeBipKy Ha BTOMY.

Npumitka. MNepeBipky Ha BTOMy NpU KONMMBAHHAX
B3a08X BiTPY AUB. B EN 1991-1-4. MoXxHa BUKOpPUCTO-
BYBaTW HACTYMHWUA CMPOLLEHNIA METOA;:

) ouiHka icTopii BTOMHOrO HaBaHTaXeHHSA, BUKNUKAHO-
0 NOPUBHACTMM BITPOM, NPOBOAUTLCA LUMAXOM BU3HA-
YEeHHS LWopiyHOl TpWBanocTi BNNVMBY cepegHboi
LWBMAKOCTI BiTPY Pi3HWUX HANPsAMIB Ha OCHOBI METEOPO-
noriyHmx 3BiTiB B paioHi GyaisenbHOro manaaHumka.
Motim nepepbavaeTbCs, WO KONWMBAHHA CepeaHbol
WBUAKOCTI MAKOTb CTATUCTUYHO HOPMAIbHWIA PO3NoAin
i3 cTaHgapTHWUM BigXMNEHHAM HanpyXeHb, WO Bigno-
BifialoTs HanpyXeHHAM, BUKMUKAHUM BITPOM cepea-
HbOI WBMAKOCTI. HanexHniA nonpaBovHUi koedilieHT
BITPOBOro TUCKY MOXHA BU3HAYUTU TakUM YMHOM:

9 FATIGUE

9.1 General

(1) For fatigue verifications the provisions of
EN 1993-1-9 should be applied.

(2) Consideration should be given to the effects
on fatigue resistance of the possible existence of
secondary moments in lattice towers and masts
that are not already allowed for.

9.2 Fatigue loading
9.2.1 In-line vibrations

(1) Fatigue loading of lattice towers and guyed
masts due to in-line vibrations (without cross-wind
vibrations) induced by gusty wind need not be de-
termined provided that the detail category of the
structural details are greater than 71 N/mm?2.

NOTE: The fatigue life of structures subject to in-line
vibrations only (without cross-wind vibrations) induced
by gusty wind may be assumed to be greater than 50
years.

(2) In all other cases due account should be taken
of the details adopted, and fatigue verification un-
dertaken.

NOTE: For the fatigue verification due to in-line
vibrations see EN 1991-1-4. The following simplified
method may be used:

a) The fatigue stress history due to wind gusts is eva-
luated by determining the annual durations of different
mean wind speeds from different directions from
meteorological records for the site. The fluctuations
about the mean values may then be assumed to have a
statistically normal distribution with a standard devia-
tion in stress corresponding fo times the stress due to
the mean wind speed. The appropriate gust response
factor is defined as

G=ce(z)cscy —1,

fe:
Co(2) — koedbiuieHT nynbcauin, avs. EN 1991-4;

CsCy — KOHCTPYKLIiMHWA koedpiuieHT, ane. EN 1991-4,
NPUAHATWIA BiGNOBIHO A0 AoaaTka B;

b) ponyckaeTben, WO Aiana3oH HanpyXeHb Acs; MOXe
6yt B 1,1 pasa binblwe pisHULi HaNpyXeHb B pe3yrb-
TaTi BKNIOYEHHA NONPaBOYHOIo KoedilieHTa BiTPoBOro
HaTUCKy G i HanNpyXeHb B pesynbTati BANuBY BiTPY ce-
peaHLOoT WBKAKOCTI Npy 10-XBUNMHHOMY OCEpeHEHHI.
ExBiBaneHTHy KinbkicTe Lyknie N; MOXHa po3paxyBaTu
3a hopmynoto:

where:
ce(2) is the exposure factor, see EN 1991-4;

CsCy is the structural factor, see EN 1991-4 derived in
accordance with Annex B.

b) The stress range, Acg;, may be assumed to be 1,1
times the difference between the stress arising from
that incorporating the gust response factor G and that
due to the ten minute mean wind speed. An equivalent
number of cycles N; may then be obtained from:
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N; =10°T /50, (9.1)

ae:
T — NPOEKTHWI CTPOK eKcnnyaTaLlii KOHCTPYKLiT B poKax.

9.2.2 Bi6pauil, euxnuxaHi 6 UXOPOymMeOopPeHHAM

(1) BroMHe HaBaHTaxeHHs GawT i worn 3 BigTax-
KaMu, CKNageHux 3 MpUaMaTuyHuX, UuniHgpud-
HUX aB0 pO3KICHUX eNeMeHTIB, BU3HAYAETLCH Ha
OCHOBI MakcuMarbHOi aMnniTyau npuv Bignosia-
HOMY BMAi KONUBaHL i KINbKOCTI LMKNiB HaBaHTa-
XeHHA N,

Mpumirka. BToMHe HaBaHTaXeHHs OuB. B JoaaTtky E
EN 1991-1-4.

9.2.3 Peakuyis okpemux esieMeHmie

(1) HeobxigHoO BMKOHATW OUiIHKY BONUBY BITPY Ha
OKpEeMi FHYYKi enemMeHTu.

Mpumitka. BtomHe HaBaHTaxeHHs OuB. B foaaTky E
EN 1991-1-4. O6MexeHHs rHy4KkoCTi, HaBefleHi B J0-
aatky H H.2(1) i H.3.1(3), sk npaBuno, gocratHi ans
3anobiraHHs TakoMy Bnnuey. 36inblWEHHs aemndy-
BaHHA KOnNuBaHb (TEpTs, AOHATKOBI racii KonveaHb) €
npakTu4yHUM 3acobom nocnabneHHs TakMx KONUBaHL y
BUNAJKY X BUHUKHEHHS. '

9.3 BromMHa MiyHicTb

(1) Ous. ctangapt EN 1993-1-9, B AKWIA BKNoYe-
Ha BTOMHa MiUHICTb TMNOBUX efnemeHTiB 6aurT,
anMosux Tpyb i Wworn 3 BigTsxkKkamu.

9.4 OuiHka 6e3neku

(1) Oujxka besnekn BTOMK noeuHHa ByTu npoee-
aexa arigHo 3 8(2) EN 1993-1-9 3 sukopuctaHHsaM
dopmynu:

where:
T is the design life of the structure in years.

9.2.2 Cross-wind vortex vibrations

(1) The fatigue loading of tawers and guyed masts
consisting of, supporting or containing prismatic,
cylindrica! or other bluff elements should be deter-
mined from the maximum amplitude for the rele-
vant vibration mode and the number of stress
cycles N.

NOTE: For the fatigue actions see EN 1991-1-4,
Annex E.

9.2.3 Individual member response

(1) Siender individual members of structures
should be assessed for cross-wind excitation.
NOTE: For the fatigue actions see EN 1991-1-4,
Annex E. The limitations on slenderness given in
Annex HH.2(1) and H.3.1(3) will generally be sufficient
to prevent such excitation. An increase of damping
(friction, additional dampers) is a practical means of
suppressing such vibrations if they occur in practice.

9.3 Fatigue resistance

(1) Reference should be made to EN 1993-1-9
which includes resistances of details typical for
towers, chimneys and guyed masts.

9.4 Safety assessment

(1) The safety assessment for fatigue should be
carried out in accordance with 8(2) of EN 1993-1-9,
using:

AGEZ = XAO'E , (92)

ae:

A — koedilieHT ekBiBaNeHTHOCTI AN BU3HAYEHHS
Acg Ha 6a3i N, = 2:108 uuknis;

Acg fianasoH HanpyXeHb, Nos'a3aHni 3 N uuknis

(avB. 9.2), 3 ypaxyBaHHsIM KoedilieHTa KOHLUEeH-
Tpauii Hanpy»eHb 3a HeobXxigHOCTi.

(2) KoedbiuieHT ekBiBaneHTHOCTI A MOXHa BM3Ha-
YUTU TAKUM HUHOM:

x:(
2x108

ae:
m — Haxun Kpusoi S-N.
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where:
A is the equivalence factor to transfer Acg to
N, = 2:10° cycles;

Aog is the stress range associated to N cycles
(see 9.2) allowing for stress concentration factors
where appropriate.

(2) The equivalence factor A may be determined
from:

1

JE : (9.3)

where:
m is the slope of the S-N curve.
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9.5 YacTtkoBi koedilieHTU BTOMHOT Mil4HOCTI

(1) YactkoBi kKoedili€EHTU BTOMHOI MILUHOCTI no-
BUHHI BionosinaTtu BkasaHuM B 3(6) i (7), a Takox
6.2(1) EN 1993-1-9.

Npumitka. B HauionansHoMy aoaatky mMoxyTtb ByTu
HasefeHi YMCNOoBI 3HAYEHHA Yrri vpr. PekoMeHgoBaHe

“3HaveHHs v = 1,00. BHadeHHs yyr ouB. B Tabnuui 3.1
EN 1993-1-9.

9.6 Broma BigTaXOK
.{1) MNepesipka BTOMHOI NOBeAiHKWA BiOTSKOK NPOBO-
AWTLECA 33 BKasiBkamu, HaseaeHnmn B EN 1993-1-11.

ACTY-H b EN 1993-3-1:2012

9.5 Partial factors for fatigue

(1) The partial factors for fatigue should be taken
as specified in 3(6) and (7) and 6.2(1) of
EN 1993-1-9.

NOTE: The National Annex may give numerical values
foryerand vy For the value yg= 1,00 is recommended.
For yyr values see Table 3.1 in EN 1993-1-9,

9.6 Fatigue of guys

(1) The fatigue performance of guys should be ver-
ified using the procedures given in EN 1993-1-11.
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OOOATOK A
(oboB's13K0BUIA)

PAHXYBAHHA 3A HAﬂII?IHICTIO |
YACTKOBI KOE®ILIIEHTU ANA ﬂll7|
Mpumitka. B gaHomy goaaTky po3rnanacTbea paHxy-
BaHHA 3a HAAIMHICTIO | YacTKoBi koediuieHTn gt ans
GawT i worn, nepegbayvacTbCa BKIOYESHHS LUX AaHWUX

B goaaTtok A EN 1990 Ha nisHiwomy eTani.

A.1 PaHXyBaHHA 3a HagiiHicTiO worn i 6awT

(1) PaHxyBaHHA 3a HaQiNHICTIO MOXHa 3acTOCO-
ByBaTW LWOA0 WOrn i 6awT WNsaxoM BUKOPUCTaH-
HA KnaciB HaAiNHOCTI.

Mpumitka. B HauioHansHomy goaatky MoxyTe Bytu
HaBefeHi Knacu HagiiHOCTI Ha OCHOBI aHanisy Hac-
nigkie pynHyBaHHS KOHCTPYKUiv. PekoMeHgyeTbCs 3a-
CTOCOBYBAaTW Knacw, HaBeAaeHi B Tabnuui A.1.

Tabnuuna A.1
Table A.1

ANNEX A
[normative]

RELIABILITY DIFFERENTIATION AND
PARTIAL FACTORS FOR ACTIONS
NOTE: As this Annex deals with reliability differentia-
tion and partial factors for actions for masts and towers,

it is expected that it will be transferred to Annex A to
EN 1990 in a later stage.

A.1 Reliability differentiation for masts and
towers

(1) Reliability differentiation may be applied to
masts and towers by the application of reliability
classes.

NOTE: The National Annex may give relevant reliability

classes related to the consequences of structural failu-
re. The classes in Table A.1 are recommended.

— PaHxyBaHHA 3a HafinHicTIo worn i 6awT

— Reliability differentiation for towers and masts

Knac HaainHocTi
Reliability Class

3 BawTn i wornu, aseaeHi B HaceneHux nyHkrax abo B Mmicusx, Ae ix pynHyBaHHSA MOXe
BMKNMKaTK TpaBMyBaHHA abo 3arubenb niogen; GawTu i Wornu, BUKOPUCTOBYBAHI
ONA XUTTEBO BaXIUBOrO TEMNEKOMYHIKAUINHOrO yCTaTKyBaHHS; iHWI KOHCTPYKLP,
HacniaKn pynHyBaHHA SIKUX MOXYTb 6YTW 3HaYHUMKU

towers and masts erected in urban locations, or where their failure is likely to cause
injury or loss of life; towers and masts used for vital telecommunication facilities;
other major structures where the consequences of failure would be likely to be very
high

2 Bci wornu i 6awTtn, ski He MoXxHa BiaHecTu Ao knacis 1 abo 3

all towers and masts that cannot be defined as class 1 or 3

1 Wornu i 6awiTu, 3seaeHi B HEXUTAOBUX paioHax Ha BIAKPWUTIA MicLEBOCTI
towers and masts built on unmanned sites in open countryside; towers and masts,
the failure of which would not be likely to cause injury to people

A.2 YacTkoBi koedilicHTU AnA Ain A.2 Partial factors for actions

(1)P YacrTkosi koechilieHT# OnA Aid NOBUHHI 3ane- (1)P Partial factors for actions shall be dependant |

XKaTu Big Knacy HaginHocti 6awwtu abo wornu.

Mpumitka 1. Mpu BUGOpI YacTkoBMX KoediLieHTiB Noc-
TIMHWX i1 Y | 3MIHHWX [l Y ANA pO3paxyHKy MOXHa
B3ATU 4O yBarm nepesary aii Bitpy.

Mpumitka 2. B HayioHansHoMy goaaTtky MOXyTb ByTu
HaBegeHi YACNOBI 3HAYEHHKS g | Yq. [1py BUKOpUCTaHHI
KNnaciB HagiiHoCTi, HaBegeHnx B Tabnuui A.1, peko-
MeHAYETLCA 3aCTOCOBYBATU YACNOBI 3HAYEHHS Yg i Yq,
BKasaHi B Tabnuui A.2.
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on the reliability class of the tower or mast.

NOTE 1: In the choice of partial factors for permanent
actions yg and yq for variable actions the dominance of
wind actions for the design may be taken into account.

NOTE 2: The National Annex may give numerical valu-

es of yg and yq. Where the reliability classes recom-
mended in A.1 are used the numerical values in

Table A.2 for yg and yq are recommended.
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¥abnuua A.2 — YacTkosi KOediUiEeHTH NOCTIRHWX | 3MIHHWX gt

Yable A.2 — Partial factors for permanent and variable actions
Knac HagiHocTi,
Tun Hacnigkis AVB. NPUMITKY o 2.1.2 MocTinni gji 3MiHHI aii (Qy)
¢ Type of Effect Reliability Class, Permanent Actions Variable Actions (Q)
see NOTE 10 2.1.2
3 1,2 1,6
Hecnpuatnusi > 1.1 1.4
unfavourable
1 1,0 1,2
Cnpuartnmsi Bci knacu 10 00
) favourable All Classes ’ ’
% ABapinHi cuTyauii 10 10
Accidental situations ’ ’
f

Ppumi‘rxa 3. B HauionansHOMY gogaTtky moxe 6yTu
JAKOX HaBedeHa iHgopMaLis Npo BUKOPUCTAHHA PO3-
PaxyHky AMHaMIYHWUX XapaKTepucTUK WOAO BiTPOBMX

Hﬁ, AmB. nogatok B.

NOTE 3: The National Annex may also give informa-
tion on the use of dynamic response analysis for wind
actions, see Annex B.
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DOOATOK B
(noBigkoBuiA)

MOOENIOBAHHA ATMOC®EPHUX
BMJuBeiB

Mpumitka. B aaHoMy goaatky po3rnagareTbea goaar-
KoBi HOpMaTuBW BITPOBUX Aj Ha rpartyacTti 6awTw,
L1OrNK 3 BiATAXKaMu | AMMOBI TPYOU 3 BiaTSXKKaMM Ta iX
xapaktepuctukn. lepepbavaetbCcs BKNMOYEHHA LNX
aaHux B EN 1991-1-4 Ha nisHiluomy eTani.

B.1 3aranbHi NONOXeHHA
B.1.1 O6niacms 3acmocyeaHHs1 GaHo20 doBamkKa

(1) Y naHomy ponatky HasedeHa HacTynHa fo-
naTkoBa iHpopmauis npo BiTPOBI Ail Ha bawTn i
Wornn 3 BiaTsHKKaMMK:

— BIiTPOBE HaBaHTaXeHHs, aus. B.2;

— peakuis rpatyactux bawr, auns. B.3; i

— peakuis worn 3 sigTshkkamu, aus. B.4.

Mpumitka. B paHoMy fnoaatky HaBedeHO nNOcUNaHHA
Ha I1SO 12494 ujoao HaBaHTaXeHHA Big oxenepi. Y
HauioHaneHoMy gogatky moxe 6yTv Takox HaseaeHa
4oaartkoBa iHcpopmauis.

B.1.2 lMNo3Haku

(1) B ponoBHeHHsA A0 NO3HaK, HaBefeHWX B
EN 1993-1-1 i EN 1991-1-4, B naHOMy Aoaatky
MOXYTb BUKOPUCTOBYBATUCH HACTYNHi:

i cxeMa MicLLeBOro po3noAineHoro HaBaHTaXeHHs
K koediuieHT

L poBxunHa npoekuii, 4oBXuWHA nosica hepmu

N KinbKicTb

Q napameTp

S edekT HaBaHTaXeHHA Ha eneMeHT (Hanpuk-
naa, cunu 3cyey abo 3ruHy)

T KpYTUNBbHUIA MOMEHT

o KyT Haxuny BigTsXKW 0 ropu3oHTani
3 napameTp

1 KoedilieHT ekpaHyBaHHA

0 KyT Mi>XXK HanpsIMKOM BITpY i HOpManso Ao nno-
LLMHKU, Haxun

T KOHCTaHTa

Y KyT MK HanpaMKOM BiTPY i MOB3A0BXHbLOK
Biccilo

® NPOCTOPOBE CMiBBIAHOLWEHHS
k¢ koediujieHT MacwTabyBaHHs
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ANNEX B
[informative]

MODELLING OF METEOROLOGICAL
ACTIONS

NOTE: As this Annex deals with supplementary rules
for wind actions on lattice towers, guyed masts and
guyed chimneys, and on their response, it is expected
that it will be transferred to EN 1991-1-4 in a later
stage.

B.1 General
B.1.1 Scope of this Annex

(1) This Annex contains supplementary informa-
tion about wind actions on towers and guyed
masts as follows:

— wind force, see B.2;

— response of lattice towers, see B.3; and

— response of guyed masts, see B.4.

NOTE: This Annex refers to ISO 12494 for ice loading.
The National Annex may give further information.

B.1.2 Symbols

(1) In addition to those given in EN 1993-1-1 and
EN 1991-1-4, the following main symbols have
been used in this Annex:

i patch load pattern

K factor

L. projected length, chord length
N number

Q parameter

S load effect in a member (e.g. force, shear or
bending moment)

T torque

o slope of guy to horizontal
B parameter

n shielding factor

0 angle of wind incidence to the normal in plane;
slope

t constant

v angle of wind incidence to the longitudinal axis

o spacing ratio
kg scaling factor
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(2) B AONOBHEHHS A0 NigpPAAKOBUX 3HaKIB, HaBe-
peHux B EN 1993-1-1, B AgaHOMY noaaTtky BYKO-
PUCTOBYHOTBECA HACTYMHI:

A DONOMDKHUR eneMeHT

C KOHCOMNb

€ €NeMeHTU 3 KPYIrIMM NonepevyHum nepepisom
e edpekT

F rpaHb

f NNOWWNHHI enemMeHTH

G BigTSXKKA

H BucoTta wornu

L poexunHa

M ocHoBa wornu abo worna
m worna, cepegHin

n oAWHOMYHa pamMa

PL micueBe po3nogineHe HaBaHTaXeHHS
p nokanbHa YyacTuHa

q 3cyB

S KoHCTpyKUinA

SUp HaAKPUTUYHUIA

T bawTa, 3aranbHWUn

W B Hanpamky BiTpy

w nig BNAUBOM BITpY

X B HAaNPSAMKy nonepek BiTpy

. Z 'y BepTUKaNLHOMY HanpsIMKy
Z BACOTa Hap piBHEM 3emni

6 KyT BNNUBY BIiTPY

B.2 BitpoBe HaBaHTaXXeHHA

B.2.1 3azanbHi NonoxeHHs

B.2.1.1 OcHosHi npuryunu

(1) 3 MeToI0 po3paxyHKy BANUBY BiTPY KOHCTPYK-
Lis noBuHHa ByTK posfineHa Ha cekuii, Lo ckna-
[laloTbCA 3 AEKINbKOX iAeHTUYHNX abo NpakTUYHO
ineHTUYHUX NaHenew, aue. pucyHok B.2.1. MNpo-
eKUiT B'A3eBUX eneMeHTIB Ha rpaHsax, napanens-
HUX HanpsMy BITPY, B NNaHi i AiaroHanbHWX B'A3en
XOPCTKOCTi He NnoTpi6Ho 6patu Ao yBaru npu BU3-
HayeHHiI NPOEKUiRHOI NNOLLI KOHCTPYKLUIT.

(2) KoHcTpykuito HeobxigHO po3ginuTn Ha foc-
TaTHIO KiNbKICTb CEeKUiN ANSA HaNeXHoro Moaenio-
BaHHA BITPOBOIO HaBaHTaXEHHA 3 MeTo
3aranbHOro po3paxyHky.

(2) In addition to those given in EN 1993-1-1 the
following subscripts have been used in this An-
nex:

A ancillary item

C cantilever

c circular-section members
e effective

F face

f flat-sided members

G guy

H mast height

L length

M base mast or mast only
m mast; mean

n single frame

PL patch load

p patch

q shear

S structure

sup super-critical

T tower, total

W in the direction of the wind
w with wind

x in the crosswind direction
Z in the vertical direction

Z height z above ground level

6 angle of wind incidence

B.2 Wind force
B.2.1 General
B.2.1.1 Outline

(1) For the purposes of calculating the wind force,
the structure should be divided into a series of
sections, where a section comprises several iden-
tical or nearly identical panels, see Figure B.2.1.
Projections of bracing members in faces parallel
to the wind direction, and in plan and hip bracing,
should be omitted in the determination of the pro-
jected area of the structure.

(2) The structure should generally be divided into
a sufficient number of sections to enable the wind
loading to be adequately modelled for the global
analysis.
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(3) Bnnue BiTpy, Aitodoro Ha cekuiio abo ene-
MEHT, HeobOxigHO Bu3Hadatu arigHo 3 5.3(2)
EN 1991-1-4.

(4) Npu BU3HAYEHHI BITPOBOrO HABaHTaXeHHSA B
ymoBax oXerneai NpoeKuiinHi Nroili KOHCTPYKLUiA-
HUX €NEMEHTIB i ZOMNOMDKHUX MPUCTPOIB NOBUHHI
OyT1 30inbLUEH 3 ypaxyBaHHAM NONpaBKkyu Ha TOB-
LWMHY NboAy, AKWO HeobXiaHo.

(5) Npwv BUKOPUCTaHHI MeToAY, HAaBEAEHOro B Aa-
HOMY AoAaTtky, B Mexax kyta £30° Ao po3paxyH-
KOBOFO HanpsaMmy BITPY HeobXigHO BUKOPUCTO-
ByBaTW MakcUMarnbHe 3Ha4YeHHs BiTPOBOro TUCKY
AN OTPUMaHHSA MaKCMMarnbHOIO HaBaHTaXeHHSA
y Hanpsmi BiTpy.

Mpumitka. B HauioHanoHoMy goaatky MoxyTtb Bytin
HaBefdeHi AaHi Npo BMNPOGYBaHHA B aepOANHAMIYHIA
TPYHi.

B.2.1.2 Memod

(1) MeToa, HaseaeHwin B B.2.1.3, HeobXigHO BUKO-
PUCTOBYBaTHK ANA BU3HAYEHHNA BITPOBOrO HaBaHTa-
KEHHSI Ha I'paTtyacTi KOHCTPYKUii YOTUPUIPaHHOro
abo TpUKyTHOrO (PiBHOCTOPOHHLOrO) KOHTYpA.
Mpumitka 1. NMopsgok, HaeepeHun B B.2.7, 3acToco-
BYETLCA TiNbKK:

a) Ik HaCcTaHoBa WOAO KOHCTPYKLA NPAMOKYTHOrO ne-
pepi3y a6o

b) ANA OuiHKM ICHYIOUYNX KOHCTPYKUiA, BiAHOCHO AKWX
BiJOMi TOYHi OaHi NPO pO3TallyBaHHA [OMOMDKHUX
NPUCTPOIB i aHTEH.

Mpumitka 2. Mopagok, Hasegeunin B B.2.7, moxe
npeacTaBnNATU MiHIMAnbHI 3HA4YEHHA aepoANHAaMIYHO-
ro ornopy y MNOpPIBHAHHI 3 METOAOM, HaBefeHUM B
B.2.1.3, skwo K, npuiiMaeTbcs 1,0 8 B.2.3i B.2.4.

B.2.1.3 Koeghiyienm 3azanbHO20 8impoe0zo Ha-
8aHMaXXeHHs
(1) KoediuieHT 3aranbHOro BiTPoBOro HaBaHTa-
XKEHHR C; Y HaNpAMI BITPY Ha CeKUil0 KOHCTPYKUIT
NpUAMacTLCA:

(3) The wind force acting on a section or compo-
nent should be determined according to 5.3 (2) of
EN 1991-1-4.

(4) In determining the wind force under iced con-
ditions, the projected areas of structural elements
and ancillaries should be increased to take due
account of the thickness of ice as relevant.

(5) In applying the method given in this Annex, the
maximum force within an angle of £ 30° to the
nominal wind direction should be used to obtain
the maximum loading in the wind direction.

NOTE: The National Annex may give information of
wind tunnel tests.

B.2.1.2 Method

(1) The method given in B.2.1.3 should be used to
determine the wind force on square or equilateral
triangular lattice structures.

NOTE 1: The procedure given in B.2.7 only applies for
either:

a) as guidance for structures of rectangular cross
section; or

b) the assessment of existing structures for which the
disposition of ancillaries and aerials is accurately
known.

NOTE 2: The procedure given in B.2.7 may provide
lower values of drag than the method given in B.2.1.3
when K, is taken as 1,0 in B.2.3 and B.2.4.

B.2.1.3 Total wind force coefficient

(1) The total wind force coefficient ¢ in the direc-
tion of the wind over a section of the structure
should be taken as:

Cr =Crs +Cr A (B.1)

ae:
Crg — KoedilieHT BITPOBOrO HaBaHTaXEHHs Ha
CeKuito KOHCTPYKUii 6e3 npucTpoiB, BUSHaAYEHWU
3riaHo 3 B.2.2 Ha ocHOBI koecpiuieHTa CyUinbHOCTI
@, AKUA NPUAMAETLCA 4NN BIGKPUTOI KOHCTPYKLUIT
6e3 [oNOMIXKHMX NPUCTPOIB i

Cra — KOEiLEHT BITPOBOTO HABaHTaXEHHA Ha
Cnyx00Bi eNeMeHTH, BU3Ha4YEHWUI Y BiaNOBIgHOCTI
no B.2.3 abo B.2.4, 3a HeobxigHOCTi.
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where:

Cr s Is the wind force coefficient of the bare struc-
ture section, determined in accordance withB.2.2 |
using the solidity ratio, ¢, appropriate to the bare
structure; and

Cr 4 is the wind force coefficient of the ancillaries,
determined in accordance with B.2.3 and B.2.4,
as appropriate.
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(2) Axwo npoekuiAHi nnowi cny>0oBux enemen-
TiB Ha KOXHIi rpani s3HaxoaaTees B mexax 10 %
ofHa Bif 04HOI, IX MOXHA pO3rnaAaTh SiK HanexHi
KOHCTPYKUiNHI enemMeHTH, i 3aranbHun aepoam-
HaMmiuHUI onip pO3paxoByeTbCA 3rigHo 3 B.2.2.

B.2.2 KoeghiuiecHm eimpoeo2o0 HagaHMaXeH-
HS1 HA KOHCMPYKUilUHi eneMeHmu

B.2.2.1 3azansHi NonoxeHHs

(1) BigHocHO rpatyacTux abo TpUKYTHUX KOHCT-
PYKUi 3 PIBHUMW NNOWamMM KOXHOI rpaHi koe-
¢iuieHT 3aranbHOro BiTPOBOrO HABAHTAXEHHSA Cf
cekuil y Hanpsami BiTpy:

Cr.s

ae:
Ct 5,0 — 3aranbHuiA HopmansbHUI koedillieHT no6o-
BOrO Onopy cekuii j 6e3 ypaxyBaHHA KiHUEBUX
edyekTiB, BU3Ha4eHUn y BignosigHocTi 3 B.2.2.2;

K, — koediuieHT KyTa Bnnusy BiTpy.

(2) Where the projected areas of ancillaries on
each face are within 10% of each other, then they
may be treated as appropriate structural mem-
bers and the total wind drag calculated in accor-
dance with B.2.2.

B.2.2 Wind force coefficient of structural com-
ponents

B.2.2.1 General

(1) For a lattice structure of square or equilateral
triangular plan form, having equal areas on each
face, the total wind force coefficient c;of a section
in the direction of the wind:

= KoCr,5,0 » (B.2)

where:

Crs 0 Is the overall normal drag (pressure) coeffi-
cient of a section j without end-effects, deter-
mined in accordance with B.2.2.2;

Ky is the wind incidence factor.
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NpwumiTtka. I'paHb 1 noBUHHA ByTH HABITPSHOLO:
—45°<0<45°
Mpumitka. Mpads 1 noBuHHa GyTK HaBiTPsHOLO:

NOTE: Face 1 should be taken as windward such that
45°<0<45°
NOTE: Face 1 should be taken as windward such that 60 ° <

—60 ° <08 < 60 °. 3oBHiWHI cxoaM po3rNNAaTLCA 5K Okpe- <0 <60 °. External ladder should be treated as individual item.

MU ENEMEHT.
a — nNnaH KOHCTPYKUIT NpAMOKYTHOTO Nepepisy
(a) Plan on square structure

12

C — CeKUis wornm
(c) Mast section

1—rpaHb 1;
2 —rpaHb 2;
3 —rpaHb 3;
4 —rpaHb 4;

5 — Hanpsm BiTpy;

6 — cnyxboBi eneMeHTN, CNPOEKTOBaHI NepneHauKy-
NApHO Ao rpaHi 1;

7 — NOSiC, CNPOEKTOBaHUIA NEPNEHANKYNSIPHO A0 rPaHi;
8 — cnyx6oBi eneMeHT Ha AaHin AiNsHUi, po3noaineHi
Ha rpaHi 2;

9 — cnyx0oBi eneMeHTH, CNpoeKToBaHi nepneHauKy-
NSPHO A0 TpaHi (BKNOYaK4M CXOONHKA CX0aiB, 3axuc-
HY KiNnblEeBY apMaTypy Towo);

10 — nofic, CNPOEKTOBaKWI NEPNEHAUKYNAPHO A0 rPaHi;
11 — cnyx0boBi eneMeHTX Ha AaHii ginNAxUi, posno-
AineHi Ha rpaHi 2;

12 — cekuis worny;

13 — cnyx06oBi eneMeHTH, NpoekLjinHa nnowa AA;

14 — KOHCTPYKUIMHI enemMeHTH, NpoexuinHa nnowa AS;
15 — BucoTa naHeni (h).

b — nnaH KOHCTPYKUil TPUKYTHOTO NEpPeTUHY
{b) Plan on triangular structure

13...

14-

.
§
%{
%

d — KOHCTPYKLUiAHUIA eneMenT
(d) Structural panel

1 Face 1

2 Face 2

3 Face 3

4 Face 4

5 Wind

6 Ancillary components projected normal to face 1

7 Leg projected normal to face
8 Ancillary components in this area allocated to face 2

9 Ancillary components projected normal to face
(inclusive of ladder rungs, hoops etc.)

10 Leg projected normal to face
11 Ancillary components in this area allocated to face 2

12 Mast section

13 Ancillary components of projected area AA
14 Structural components of projected area AS
15 Panel height (h)

PucyHok B.2.1 — lNpoekujitHa nnowa nadeni, WO BUKOPUCTOBYETLCA Npu po3paxyHKy koedilieHTa CyUinsHOCTI ¢

Figure B.2.1 — Projected panel area used to calculate solidity ratio, ¢
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(2) KoediuieHT kyTa Bnnuey Ky BITPY MOXHa pos-
paxyeBaTtu 3a hopMyrnammu:
— [ONS KOHCTPYKUiA KBaapaTHOro nepepiay

(2) The wind incidence factor Ky may be obtained
from:
— for square structures

Ko =1,0+ KK, sin2 26 ; (B.3a)
— [NS KOHCTPYKUIA TPUKYTHOrO nepepisy — for triangular structures
Ko =Aﬁzzfﬁﬁ+2_;(1—o,1sin21,59), (B.3b)
npu: with:
K, =0 ZZA, X O,B(ACA';AC,SUp) | (B.30)
Ky, =02 ans (for)0 < ¢<0,27a (and)0,8 < ¢ < 1,0, (B.3d)
Ko = oans (for)0,2< ¢< 0,5, (B.3e)
Ky =1-¢ansa (for)0,5< ¢< 0,8, (B.3f)
B SIKUX: in which:

0 KyT BANUBY BITPY 4O HOpMani rpaxi 1 B NnaHi;

¢ koedidieHT cyuinbHocTii, gue. 7.11 EN 1991-1-4;
Af — 3aranbHa npoekuiiHa nnowa npu poarnsai
nepneHauKynaApHO 0O NOBEPXHI enemMeHTiB Nno-
WMHHOrO Nepepisy B rpaHi;

A — 3aranbHa npoekuiiHa nnowa npu po3rnsai
nepneHaMKyNApHO A0 NOBEPXHi eNeMEHTIB Kpyr-
noro nepepisy B rpaHi B AOKPUTUHHUX peXUMax;

Ac,sup — 3aranbHa ApoekuinHa niowia npu pos-
rMsni nepnexHankynsapHo 4o NOBEPXHi eneMeHTiB
KpPYrnoro nepepisy B rpaHi B HAAKPUTUYHUX PeXK-
Mmax;

h — B1UCOTa AaHoi CeKLil;

b — 3aranbHa WKWPUHA CEKLii, SIK NOKa3aHO Ha
pucyHky B.2.2.

Npumitka. Ag =As + Ag + A sp-

(3) BHaueHHs Ky Npy 3HaueHHsX 6, Wo 3BU4aiHO
BUKOPUCTOBYIOTLCS, AUB. HA PUCYHKY B.2.2.

(4) DonyckaeTbCs, WO eneMeHTU KPYrnoro ne-
pepi3y, SKWO BOHW BiNbHi Big Nboay, 3HaxoasaTb-
CA B JOKPUTUYHOMY peXnumi npun uncni PeiHonba-
ca R, < 4.10° i B HAAKPUTUYHOMY PEXUMI — NpK
BULLIMX 3HAYEHHSIX Yuchna PerHonbAaca.

(5) BHaueHHs R, ame. B 7.9.1(1) EN 1991-1-4.

0 is the angle of incidence of the wind to the nor-
mal of face 1, in plan;

¢ is the solidity ratio see 7.11 (2) of EN 1991-1-4;
Asis the total projected area when viewed normal
to the face of the flat-sided section members in
the face;

A is the total projected area when viewed normal
to the face of the circular-section members in the
face in sub critical regimes;

A sup is the total projected area when viewed nor-
mal to the face, of the circular-section members in
the face in supercritical regimes;

h is the section height under consideration;

b is the overall section width, as shown in Figure
B.2.1

NOTE: Ag = Ar + A; + Ag gup-

(3) Values of K, for commonly used values of 6
may be obtained from Figure B.2.2.

(4) Circular-section members should be assumed
to be in a sub critical regime when the effective
Reynold's number R, < 4.10° and may be as-
sumed to be in a supercritical regime for higher
values of R, only when they are ice free.

(5) The value of R, should be obtained from
7.9.1(1) of EN 1991-1-4.
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K, nipu 6, 1110 3BUYAHHO BHKOPHCTOBYIOTHCH

1 —HanpAM BiTpy; 2 — 6alTh KBaAPATHOIO KOHTYPY, HanpsaM BiTPY (6 = 45°); 3 —rpaHb 6alwT KBagpaTHOro i Tpu-
KyTHOFO KOHTYpPY NPOTH BITpY; 4 — GalITH TPUKYTHOTO KOHTYPY, BiTep napanenbHo rpati; 5 — 6awwti TpukyTHOro

K, for commonly used values of 8
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1 Wind; 2 Square towers, diagonal wind (6 = 45°); 3 Square and triangular towers face on wind; 4 Triangular

towers, wind parallel to face; 5 Triangular towers, wind on corner (6 = 180°)

Mosnaku: NosHaku gue. B B.2.2.1.
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Key: For symbols see B.2.2.1.

PucyHok B.2.2 — KoediuieHT KyTa Aii 8iTpy K,
Figure B.2.2 — Wind incidence factor K,
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(6) Axwo BigHOCHO onHoro abo BCiX eneMeHTiB
JOMNyCKaeTbCA HAAKPUTUYHUIA PEXUM, HEODXigHO
nepesiputy, Wob BULLE HABAHTAXKEHHS HE BUHUK-
NO Npwn NOHWXKEHIA WBKMAKOCTI BITPY BigNOBIAHO
[o R, < 4-10°.

B.2.2.2 KoegbiuieHmu 3a2anbHol HOpMansHOI cunu

(1) 3HaueHHn KoedpilyieHTiB 3aranbHOI HopManb-
HOT CUNK Cfg(, BUKOPUCTaHI LWOAO CTPUXKHEBOT
KOHCTPYKUii KBagpaTHOro abo TpUKYTHOro nepe-
pi3dy j, ika CKNafaeTbCA 3 enemMeHTiB 3 NNOoLUH-
HUM i KpYrnvM NepepiaoM, NPUAMaOTLCA:

(6) Where supercritical flow is assumed for any or
all members, it should be checked that greater
loading does not result under a reduced wind
speed corresponding to R, < 4-10°.

B.2.2.2 Overall normal force coefficients

(1) Values of overall normal force coefficients
Crg o that are applicable to the structural frame-
work of a square or equilateral triangular section j
composed of both flat-sided and circular-section
members, should be taken as:

Ac,sup

A Ac
Cf,s,0j =Cr,0f = TCf,0c = +Cf,0c,sup , (B.4)
As As

ae:
Cro,n Croc TaCrocsup KOedilieHTn cunu ans
CeKUir, Lo CKNaaalTbCs 3 €NEMEHTIB NIOWMWH-
HOro, AOKPUTUYHOIO KPYIMoro i HagKpUTUYHOro
Kpyrnoro nepepisis BiANOBIAHO, NpeacTasneHi
thopmMmynamu:

As

where:

Cro.5 Cro,c @Nd Crg ¢ op are the force coefficients
for sections composed of flat-sided, sub critical
circular and supercritical circular-section mem-
bers, respectively, given by:

1,01 =1,76C1[1-Cap+ 7], (B.5a)
¢r,0c = C1(1-Ca9) +(C1 +0,875) ¢ (B.5b)
Cr.oc,5up =19 J{(1-0)(28-114C + )}, (B.5c)
npu: with;

C4 = 2,25 ons KOHCTPYKLIl KBaapaTHOro KOHTYpY;
1,9 ANs KOHCTPYKLiT TPUKYTHOIO KOHTYpY.

C, = 1,5 ANsi KOHCTPYKLiT KBaAPaTHOro KOHTYpPY;
1,4 ANsi KOHCTPYKLUIT TPUKYTHOIO KOHTYPY.

Ae ¢, Ag, Ag Ag, A syp BU3HaYeHI 8 B.2.2.1.

(2) Mpu pospaxyHKy cun BIGHOCHO eneMeHTiB
KpYyrnoro nepepisy B HaAKpPUTUYHUX pexumax
MOXHa KOHCEpBaTMBHO (i3 3anacoMm) 4ONYCTUTH,
L0 Ui eNnemMeHTU 3HaxXo[ATLCA B AOKPUTUYHUX pe-
XUMax.

(3) 3HaveHHs umnx koediuieHTiB cunu ave. Ha pu-
cyHky B.2.3.

C, equal to: 2,25 for square structures,

1,9 for triangular structures.

C, equal to: 1,5 for square structures;

1.4 for triangular structures.

where: ¢, Ag, Ap, A, AC,sup are defined in B.2.2.1

(2) For force calculations circular section mem-
bers in supercritical regimes may conservatively
be assumed to be in sub critical regimes.

(3) Approximate values of these force coefficients
may be obtained from Figure B.2.3.
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b — KOHCTPYKUIT TPUKYTHOIO KOHTYPY

(b) Triangular structures
Key:
1 Flat-sided
2 Circular (sub critical)
3 Circular (supercritical) !
NOTE: For structures with ¢ > 0,6 consideration should
be given to the possibility of cross-wind response due
to vortex excitation, see EN 1991-1-4.

Mo3Hakw:

1 — NNOWMHHWIA;

2 — Kpyrnuia (HaAKPUTUYHWR);

3 — Kpyrnnin (3aKpUTUHHKA).

Mpwumirka. B koHCcTpykLiax 3 ¢ > 0,6 HeobxigHo 3Bep-
HYTK yBary Ha MOXIMBICTb peakLjii Ha KONBaHHA BNO-
nepek Hanpsmy BiTpy, ams. EN 1991-1-4.

PucyHrok B.2.3 — KoediuieHTV 3aranbHoi HOpManbHOI CUNK ANS KOHCTPYKLI KBaapaTHOro
abo TPUKYTHOTO nepepisy Crg g
Figure B.2.3 — Overall normal force coefficients for square and triangular structures ¢ g o ;
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B.2.3 KoeghiyienHm simpoeoz2o HagaHMaXKeH-
HA OnAa ninitHux cnyx6o8ux esieMeHmis

(1) KoedilieHT BITPOBOrO HABaHTAXKEHHS Cf 4 NPU
HanpsMmi BITpPY Ha AKWA-HEOYAb NiHIMHUA CRyX-
00oBUI eNemMeHT B MeXax BUCOTU MaHerni npum-
Ma€eTbCs:

B.2.3 Wind force coefficients of linear ancil-
laries

(1) The wind force coefficient c; 4 in the direction
of the wind of any linear ancillary part (including
waveguides, feeders, etc.) within a panel height
should be taken as:

cr.a =Cr.a0Kasin®y, (B.6)

ne:
C 4.0 — KOEMDILIEHT 3aransHoro aepoanHamiiHoro
ornopy enemeHTa i horo uucno PenHonbaca, 3Ha-
YeHHs AKoro HaBeaeHi B Tabnuui B.2.1 gns okpe-
MUX i30MbOBAHUX €ENeMeHTIB, i fAKe MOXHa
BU3HA4NTK Y BIONOBIAHOCTI 3 B.2.7.2 Ansi 4acTuH,
O CKNaaatoTbCA 3 OA4NHOUYHUX Pam;

K4 — NOHWXYBanbHW KoediuieHT AnA BpaxyBaH-
HA eKkpaHyBaHHA enemMeHTa CaMOl0 KOHCTPYK-
Lieto, nonpaska pobuUTLCS TiNbKA B TOMY BUNaakKy,
AKWO X0o4ya b oaHa i3 rpaHen KOHCTPYKUil edhek-
TMBHO ekpaHye enemeHT (abo HaBnaku); K, Hase-
AeHuii B Tabnuui B.2.2, okpiMm koedilieHTiB ans
CeKui Kpyrnoro nepepisy B HagKpuTU4HOMY no-
TOUj, @ TaKoX AONOMIKHUX NPUCTPOIB, AKWO ANs
HUX HEe BUKOHYIOTLCH 0BbMexeHHs B.2.3(2), B upo-
My Bunaaky K, =1,0;

Npumitka. Akwo A, > Ag, TO NOHWXKYBanNbHUIA Koe-

iLliEHT 3aCTOCOBYETLCA YaCTille BIHOCHO Crs o, HiX
Ct 4. TakuUM YMHOM, B LMX BUNAaKax:

where:

Cs a0 IS the overall normal drag coefficient appro-
priate to the item and its effective Reynold's num-
ber, values of which are given in table B.2.1 for
common isolated individual members and may be
determined in accordance with B.2.7.2 for parts
composed of single frames;

K, is a reduction factor to take account of the
shielding of the component by the structure itself
and may only be taken into account when at least
one face of the structure is effectively shielding
the component (or vice versa); K, is given in tab-
le B.2.2 except for circular sections in supercriti-
cal flow and for ancillaries not complying with the
constraints of B.2.3 (2) in which case ;

NOTE: Where A, is greater than Ag the reduction
factor should be applied to ¢¢ s g rather than ¢; 4. Thusiin
such cases:

¢rs =KoCrs,0Ka

2
Cf,A =Cf,A0$In v,

Y — KYT MiX BiTPOM i BiCCIO NiHINHOrO enemeHTa.

(2) K4 npuitmaetbes 1,0 ans cnyxGosux ene-
MEeHTIB, AKi He BiAnoBiAawTL AKOMY-HeByab 3 Hit-
X4e HaBegeHNx 0bMeXeHb:

a) saaranbHa npoekUuiHa NnoLa AoNOMiKHUX Npu-
CTpoiB, NpUNernux Ao AaHoi rpaHi, MeHLLe Npoek-
UiMHOT NOWi KOHCTPYKUINHAX eneMerTiB Uiei
rpadi (ame. pucyHok B.2.1);

b) 3aranbHa npoekuiHa nnowa, nepneHauKy-
nApHa Ao sKoi-Hebyab NOBEPXHi KOHCTPYKUIT AKO-
ro-Hebyab OKpeMoro BHYTPIWHBOro abo 30BHiLL-
HbOFO CNY)XDOBOrO eneMeHTa, MeHWe NONOBUHU
3aranbHOI NNowi noBepxHi naHeni (ous. pucy-
Hok B.2.1);

y is the angle of wind incidence to the longitudinal
axis of any linear member.

(2) K4 should be taken as 1,0 for ancillary items
that do not conform to any of the following re-
straints:

a) the total projected area of those ancillary parts
adjacent to the face under consideration is less
than the projected area of the structural members
in that face (see Figure B.2.1);

b} the total projected area normal to any face on
the structure of any single internal or external an-
cillary is less than half the gross area of the face of
the panel (see figure B.2.1);
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C) akun-Hebyab crnyBoBUIA enemMeHT He BUCTY- ¢) any ancillary does not extend more than 10%
nae 6inbuw HiXk Ha 10 % 3a 3aranbHy WUPUHY rpaHi beyond the total face width of the structure at that
KOHCTPYKUIT Ha UbOMY piBHI. level.

Ta6bnuusa B.2.1 — Tunosi koedilieHTN CUNN Cra o | Cr g, ANA OKPEMUX ENEMEHTIB

Table B.2.1 — Typical force coefficients ¢r 4 o and ¢y for individual components

KoediuieHT no6osoro

Yucno PeiiHonbaca R, (avs. onopy Cr a0 860 ¢t
Tun enemenTa EN 1991-1-4) (aue. npumitky 1) Drag (pressure)
Member type Effective Reynold's number R, coefficient ¢; 4 o O ¢t
Ice-free Iced
a MnowuHHI NUCTU | npokaTt Bci 3Ha4eHHs 20 20
(a) Flat-sided sections and plates All values ' '
b npokat kpyrnoro nepepisy i rnagkuia <2x10° 1,2 1,2
ApIT 4x10° 0,6 1,0
(b) Circular sections and smooth wire >10 x 10° 0,7 1,0
¢ BaraToXuUnNbHWIA NPOBIA, Hanpuknaa, bes nbony
antoMiHieBui APIT KPYrnNoro nepepisy, Ice free: 1,2
3aKpUTUIA APOTAHUI KaHarT, cTanesun <6 x 10* 0,9
cnipanbHuit kabens Ginbwe HixX i3 7 >10°

Aporis :

(c) Fine stranded cable, e.g. steel core 3 oxeneano

aluminium round conductor, locked coil Iced: 1,25
ropes, spiral steel strand with more than <1x10° 1,0
seven wires >2 x 10°

d ckpyyenuii baraToxunbHun kabeno bes nLoay

BENUKOro nepepiay, kaHart i3 nacmamum Ice free: 1,3

KpYrnoro nepepisy, cnipanbHuit crane- <4 x 104 1.1

BWUW Tpoc i3 7 aporTis (1x7) >4 x 104

(d) Thick stranded cable, e.g. small wire

. 3 oxenepato
ropes, round strand ropes, spiral steel AR

strand with seven wires only (1x7) <1Icec11:05 11,205
<1 x ,
>2 x 10°

€ UMniHApOBUiA eNEMEHT i3 cnipanbHUM
»onobom rnnbuHolo Ao 0,12 D (dus.
NPUMITKY 2)

(e) Cylinders with helical strakes of
depth up to 0.12D (see NOTE 2)

Mpumitka 1. 3HAYEHHA G4 o, BIANOBIAHI NPOMIKHUM 3HAUYEHHAM R, MOXHA OTPUMATH LUNAXOM NiHIAHOT iHTepno- :
nauji.

NOTE 1: For intermediate values of R, ¢4 ¢ should be obtained by linear interpolation.

MpwmiTtka 2. Lli sHaueHHA 3acHOBaHI Ha 3aranbHil WMPWHI, BKIOYA0YM NoABiiHY rMuGuHy Xonobka.

NOTE 2: These values are based on the overall width, including twice the strake depth.

Mpumitka 3. 3HauveHHA AnA obMmep3nux enemMeHTiB NPUIAMAaOTLCA NPKU OXeneai; HeobXiaHO 3BEPHYTU 0COBNUBY
yBsary, AKLIO BOHW BUKOPUCTOBYIOTLCA BiAHOCHO NAaMopo3eBuX BigknaaeHs (avs. 1ISO 12494),

NOTE 3: The values for iced components are relevant for glazed ice; care should be exercised if they are used for
rime ice (see ISO 12494).

Mpumitka 4. B HauioHanbHOMY A0AaTKY Lii 3HaYEHHA MOXYTb BYTU 3MiHEHI.

NOTE 4: These values may be changed in the National Annex.

Bci 3HayeHHs

All values 1.2 1.2
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(3) Oe HeobxigHo, BIGNOBIAHY KPYTUNBHY CUNy
NoTpibHO pPO3paxoByBaTW, BUKOPUCTOBYIOYM Ha-
NexHUn koedillieHT, OTpMMaHWA npu BUNPOLY-
BaHHi B aepogwHamiyHin Tpybi 3 BignosigHUm
MaclTabHUM koediliEHTOM NpY TaKOMY KpYYEHHI.

(3) Where relevant, the corresponding torsional
force TAW should be calculated using the appro-
priate coefficient obtained from wind tunnel tests
with the relevant moment arm for such torsion.

Tabnuusa B.2.2 - MNoHuxyBansHui koedilieHT K, ans cnyxboBux enemeHTis

Table B.2.2

— Table Reduction factor K4 for ancillary items

[MNonokeHHA cnyx60BuX

MoHnxXyBanbHW KoediuieHT K,
Reduction factor, K,

enemMeHTIiB
Position of ancillaries

KeagpatHa abo TpukyTHa
¢dopma B nnaHi
Square or rectangular plan form

TpukyTHa cpopma B nnaHi
Triangular plan form

YcepeauHi cekuii
Internal to the section

0.8

0,8

3308BHi cekuii

0,8

0.8

External to the section

MpumiTtka. B HauioHanbHOMY A0AaTKY Ui 3HaYEHHS MOXYTb BYTU 3MiHeHI.
NOTE: These values may be changed in the National Annex.

B.2.4 KoeghiuieHmu eimposo2o HasaHmMa)KeH-
Hs1 On1s1 OKpeMuXx cnyx6o8ux esnneMeHmis

(1) Anst okpemoro cnyx060BOro eneMeHTa, Takoro
sk pecbnekTop, koedilieHT 3aransHOro BiTPOBOro
HaBaHTaXeHHA Crn Y HaNpPsAMi BITPY npuimMa-
€TbCA:

cr.a=Cra0Ka

ae:

Cia 0 — KOMILIEHT HABAHTAXEHHA OKPEMOro Bu-
poby BiANOBIAHO 40 HanpAMY i WBWAKOCTI BITPY
BU3HaYacTbCA Npu BUNpobyBaHHAX B aepoau-
HamiuHin Tpybi, 3a3zBuuan HagaeTbCcA BUPOOHU-
KOM.

K, — BignosigHo 4o Bu3HayeHHsA B B.2.3.

(2) BignosigHi koedpiuieHTn 6iuHOro BiTPOBOroO Ha-
BAHTAXKEHHS Cy 4 , | KOEMILEHT nigioMHOT cunm
Cy 4, HEODXiAHO po3paxoByBaTH ik AN Cy 4, NPU-
AMalouM NoYaTKOBUIA HanpaAM B NNaHi AK Hop-
“ManbHWiA A0 HanpsMy CEPEAHbOro BITPY, A Ci4 o
fIK BiANOBIAHWA KoedilieHT ansa BiyHoro BITPYy i
NigMoOMHOT CHUnu.

(3) BignosigHnn koedilUieHT 3ycuUNNsa KpyyYeHHs
Ty HEOBXiHO po3paxosysaTn, BUKOPUCTOBYIO-
UM HanexHWn koediluieHT, OTPUMaHUI B peaynb-
TaTti BunpobysaHb B aepoAuHaMiyHin Tpybi, y
cnonyYeHHi 3 mMacwTabHUM hakTOpoOM Takoro
KpPYYEHHS.

B.2.4 Wind force coefficients of discrete ancii-
laries

(1) For any discrete ancillary item such as a dish
reflector, the total wind force coefficient c; 4 in the
direction of the wind, should be taken as:

(B.7)

where:

Cr a0 Is the force coefficient for the item appropri-
ate to the wind direction and wind speed and
should be obtained from wind tunnel tests gener-
ally provided by the manufacturer;

K, is as defined in B.2.3.

(2) The corresponding crosswind force coeffi-
cients ¢ 4 , and lift coefficient ¢, 4 , should be cal-
culated as for c; 4 taking the reference direction in
plan as normal to the mean wind direction, and
Cr a0 @s the appropriate coefficient for crosswind
and lift.

(3) The corresponding torsional force coefficient
T, should be calculated using the appropriate
coefficient, obtained from wind tunnel tests in as-
sociation with the relevant moment arm for such
torsion.
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B.2.5 KoeghiyieHmu aimpoeozo HagaHmMa)XeH-
H$1 Ons1 8i0MsKOK

(1) KoediuieHT 3aransHOro BiTPOBOro HaBaHTa-
KEHHS C¢ ; B HANPSMKY, NepneHanKynsapHomy 4o
NMOWWHK, B SKOMY po3TalloBaHa BiATAXKA i Ha-
NpsMm BITPY, NPUAMAETLCS:

CrG =
ge:
C¢ g — 3aranbHONPUAHATUIA KoedilieHT nobosoro
onopy, BignoBigHun Ynucny PeriHonbaca, 3HaveH-
HSA AIKOro HaBeaeHi B Tabnuui B.2.1 ans sunaakie
6e3 oxenegi i 3 oxeneaaw;

W KYT MK HanpsiMOM BITpY i NOsicoMm.

Mpumitka. [le HeobxigHO, NOBUHHI ByTK BpaxoBaHi
BiTPOBI HaBaHTaXEHHS Ha i30nATOpU BIATAXOK abo
WNSXOM BUKOPUCTAHHA HanexHux koediuieHTis BiTpo-
BOIO HaBaHTaXeHHA Ha OKPEMi eneMeHTW, po3Tawlo-
BaHi NO AOBXKWHI BigTAXKKW, a0 BpaxoByloun edekT
B Cti-

B.2.6 Koeghiyienmu simpoeozo HasaHmMa)xeH-
Hs1 8 yMoeax oxenedi

(1) Npn BU3Ha4eHHi aepognHaMIHHOro ONOpPY KOH-
CTPYKUIT | cny>X60BUX eneMeHTIB B YMOBaX OXe-
nefi KoXeH eneMeHT KOHCTPYKUIi, cnyxbosi ene-
MEHTU | BIATAXKA HeobxigHO npurUMaTun, SK
NOKPUTI NLOAO0M 3 yCix OOKiB 3aBTOBLUKYK 3rigHO 3
popartkom C.

(2) Akwio 3a30pK Mk eneMeHTaMu 3a BiaCyTHOCTI
oxeneni He nepesulLyOTb 75 MM, TO Aonycka-
€TbCA, WO BOHW NOBHICTIO 3aNOBHEHI NLOAOM B
ymoBax oxenefi.

(3) KoedbinieHTM HaBaHTaxeHHA Ha okpeMi ene-
MeHTU ams. B Tabnuui B.2.1.

(4) HeobxigHo posrnagaTv acumeTpuyHe obmep-
3aHHSA, KONW OesiKi BiATSHKKU MOKPUTI NbOAOM, a
OesiKi BinbHi Bif oxenegi (aus. goaatok C).
B.2.7 Hacmanoea dnst ocobnueux eunadkie

B.2.7.1 Koeghiuienm 3a2ansHOo20 6impoeo2o Ha-
8aHmMaXeHHs

(1) KoediuieHT 3aransHOro BiTPOBOro HaBaHTa-
XEHHA C; Yy HanpsiMi BIiTPY Ha BUCOTI rpaHi KOH-
CTPYKUiT TpUKyTHOro abo KBagpaTHOrO nepepiay,
abo KOHCTPYKLIT 3 NPAMOKYTHUM NEPEPi3OM MOX-
Ha BU3HA4MTU y BignoBsigHoCT 3 (2).

Mpumitka. Mpu po3apaxyHKy KOHCTPYKUii TPUMKYTHOrO
abo keagpaTHOro nepepizy HeoGXiAHO BUKOPUCTOBY-
BaTW MeToA, HasegeHun B B.2.1.3.
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B.2.5 Wind force coefficients of guys

(1) Thewind force coefficient ¢; normal to the'
guys in the plane containing the guy and the wind
should be taken as:

cf,G,O sin2\|1 , (BS)

where:

Ct i is the overall normal drag coefficient appropri-
ate to the effective Reynold's number, the values
of which are given in table B.2.1 for both ice-free
and iced conditions;

y is the angle of wind incidence to the chord.

NOTE: The wind force on guy insulators, where rele-
vant, should be accounted for, either by using their
appropriate wind force coefficients as individual ele-
ments along the guy, or by smearing their effect
into ¢t .

B.2.6 Wind force coefficients under iced con-
ditions

(1) In determining the wind resistance of a struc-
ture and ancillaries under iced conditions, each
element of the structure, ancillary parts and guys
should be taken as coated on all sides by ice, with
a thickness equal to that given in Annex C.

(2) Where the gap between components when not
iced, is less than 75 mm, this should be assumed
to be completely filled by ice under icing condi-
tions.

(3) Force coefficients of individual members
should be obtained from table B.2.1.

(4) Consideration should be given to asymmetric
ice in which some guys are iced and some are
ice-free (see Annex C).

B.2.7 Guidance for special cases
B.2.7.1 Total wind force coefficient

(1) The total wind force coefficient c;in the direc-
tion of the wind over a panel height of a square or
triangular structure or of a structure of rectangular
unequal sided cross-section may be determined
from (2) below.

NOTE: For the design of square or equilateral trian-

gular structures the method given in B.2.1.3 should be
used.
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(2) KoedpiuieHT 3aransHOro BiTPOBOro HaBaHTa-

XEHHSA C;Y HanpsAMi BITPY Ha BUCOTI rpaHi MOXHa

BU3HAYUTU TAKUM YUHOM:

— Ans KOHCTPYKUii NpsiMOKyTHOro abo keagpar-
HOro nepepiay:

(2) The total wind force coefficient, ¢y, in the direc-
tion of the wind over a panel height may be deter-
mined as follows:

— for square and rectangular structures:

Cf =Cqg 003291+c26 sin261; (B.9)

— ANS KOHCTPYKUIl TPUKYTHOrO nepepiay:

— for triangular structures:

Cr =C1e COSZ(_32_1)+026 Sinz(g_g.l], (B10)

pe:

C1¢ — KOeilieHT edeKTMBHOIO BiTPOBOro HaBaH-

TaXeHHSA, BU3HaUYEHUA TakUM HUHOM:

— [ANs KOHCTPYKUii npsimokyTHoro abo ksagpar-
HOro nepepiay:

where:

C4. is an effective wind force coefficient given by
the following:
— for square and rectangular structures:

c1e =(C1+n1c3)Ko1:

— ONSA KOHCTPYKUIT TPUKYTHOrO nepepisy:

— for triangular structures:

Cle = {01 +%(Cz +03)}K91 »

Cpe — KOEWILIIEHT €hEeKTUBHOIO BITPOBOro HaBaH-

TaXeHHHA, BU3HAYEHUNA TAKUM YUHOM:

— [ANs KOHCTPYKLii NnpsiMokyTHOro abo keaapart-
HOro nepepiay:

Cpe is an effective wind force coefficient given by
the following:
— for square and rectangular structures:

Coe = (€2 +M2€4) Koz ;

— ANS KOHCTPYKUIT TPUKYTHOrO Nepepiay:

— for triangular structures:

Cop = {cz +p§2—(c1 +c3)} Koo

Cq — €4 — KoediLiEHTU BITPOBOrO HaBaHTaXeHHs,
npeacrasneHi popmynamu:

¢4 — ¢4 to are wind force coefficients given by:

c1=Cr,sAs1/ D A+Cr ahar] ZA;
C2 =Cf,52As2 1 D A+Cr aohn2 | ZA;
C3 = Cr,53As3 1 2 A+Cr azha3 | TA;
C4 =Cr,5ahs4 1 Q A+Cr paPpa | ZA;

Agqy — Agq — NNOWI, CNPOEKTOBaHI NepneHauky-
napHo go rpaden 1, 2, 3 i 4 signosiAHO PO3rnaHy-
TUX KOMMOHEHTIB $IK KOHCTPYKUINHI eneMeHTn B
mexax ogHiei BUCoTh NaHeni rpaHen 1, 2, 3i 4,
BKMNIOYAKYU OXeneap, Ae HeobxiaHo (Aus. pucy-
Hok B.2.1);

Ajq—Aaq— NNOLLI, CPOEKTOBaHI NepneHauKynsap-
Ho Jo rpaHen 1, 2, 3 i 4 BianoBiaHo cnyx6oBux

Agq — Ag, to are the areas projected normal to
faces 1, 2, 3 and 4, respectively, of the compo-
nents treated as structural members within the
same panel height of faces 1, 2, 3 and 4 including
icing, where appropriate (see Figure B.2.1);

A,q —Apq to are the areas projected normal to the
faces 1, 2, 3 and 4 respectively of the ancillary
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e/IEMEeHTIB B MeXax 0Hiel BUCOTW NnaHeni rpaHen

1, 2, 3 i 4, BknoYa4yu oxenenb, Ae HeobxigHO

(avs. pucyHok B.2.1);

Crs1 ~ Crsq — KOE@illieHTW BITPOBOTO HaBaHTa-

KEHHSN, BianoBiaHI rpaHaM 1-4 KOMNOHEHTIB, Lo

po3rNaaaloTbCa AK KOHCTPYKUIAHI eneMeHTH, sKi

MOXHa BU3HaA4YUTW 3rigHo 3 B.2.7.2;

Cra1 ~ Craq — KOediLIEHTH BITPOBOTrO HaBaHTa-

KEeHHs, BiANnoBigHi rpanusim 1-4 cnyxboeux ene-

MEHTIB, O He po3rnaAAarThCa sIK KOHCTPYKLUiAHI

enemeHTH, SKi BU3HaudaloTbes 3rigHo B.2.3 abo

B.2.4 3anexHo Big CUTyauii, ane y BCix Bunagkax

npn K, = 1,0;

N4 i Ny ePEKTUBHI KoediLlieHTU ekpaHyBaHHA rpa-

Her 1 i 2 BiANOBIAHO, BKIIOYAKOYY KOHCTPYKLUIAHI

enemMeHTH i CnyxboBi enemMeHTu:

— Y pasi KOHCTPYKUIA KBaApaTHOro nepepisy ny i
Mo HEOBXiAHO No3HavaTu: 1,

— Y pasi KOHCTPYKLi TPUKYTHOrO Nepepisy nq in,
HeobxiaHo nosHavaTu: 0,677,

— Y pasi KOHCTPYKLi# NPAMOKYTHOrO nepepisy 14
i n, HeobxiaHO nosHa4yatn ne +0,15(w—-1)x
x(¢o —0,1), ane He 6inbwe 1,0;

ne = nr (Ar +0,83A; +21A;

ane He b6inbwe 1,0;

ns NpeactasneHo dopmynow: ny = (1 — ¢)8 i

npeacTaBneHo rpadivyHo Ha pucyHky B.2.4

ne:
Ap Ag Ag sup BU3HAYaKOTECA B B.2.2.1 3acTocoBy-
10TbCA aNnsa rpaHen 1 abo 2;

As =Ar +A; +A; qup (AMB. B.2.2.1(2));

A, — NpoekuiiHa nnouwla, nepnexankynapHa ao
NOBEPXHI CNY)XOOBUX ENEMEHTIB, WO He po3rns-
0alTbCs AK KOHCTPYKLiNHI, 3aCTOCOBYETLCA A0
rpaHen 1-4, 3anexHo Big cuTyauii;

¢ koedilieHT cyuinbHOCTI, BiANOBIAHWIA rpaHsam 1
abo 2, sk nokasaHo Ha pucyHKy B.2.2, ane BknO-
Yalun K KOHCTPYKUIWHI, Tak i cnyx0oBi koMno-
HEHTW.

Takum YnHom

items within the same panel height of faces 1, 2,
3, 4 including icing where appropriate (see Figu-
re B.2.1).

Crs1 — Crsq to are the force coefficients appropri-
ate to faces 1 to 4, respectively, of the compo-
nents treated as structural members which may
be determined in accordance with B.2.7.2;

Cr a1 — Craq to are the wind force coefficients ap-
propriate to faces 1 to 4, respectively, for the an-
cillary items not treated as structural members,
determined in accordance with B.2.3 or B.2.4, as
appropriate but taking K, = 1,0 in all cases;

N, and v, are the effective shielding factors for

faces 1 and 2, respectively, including both struc-

tural and ancillary components:

— for square structures n, and n, should be
taken as: 1,

— for triangular structures n, and n, should be
taken as: 0,677,

— for rectangular structures n4 and n, should be
taken as: ng +0,15(w—1) (9 —0,1), but not grea-
ter than 1,0

sup +AA)/(AS +A4)

but not greater than 1,0;

nyis given by: ns= (1 - )8 and is plotted in Figu-
reB.2.4

where:

A;, A, Acgp are as defined in B.2.2.1 applicable
to faces 1 or 2, as appropriate;

As =Ar +A; +A; syp (se€ B.2.2.1(2));

A, is the projected area normal to the face of the
ancillary items not treated as structural members
applicable to faces 1 to 4, as appropriate;

¢ is the solidity ratio appropriate to face 1 or 2, as
defined in Figure B.2.2, but including both struc-
tural and ancillary components

Thus

Ag +A
(p:s A

® — MPOCTOPOBE CNiBBIAHOLIEHHA AN KOHCTPYKLINA
NPAMOKYTHOIO nepepidy, sike AOPIBHIOE BiACTaHI
MDK AlaHOK rPaHHIo | NapanenbHoto i, noaineHe
Ha LWIMPWHY rpaHi Ha piBHI LeHTpansHoi oci na-
HeNi, ane sike NpUAMaETbCA HE MEHLWNM HiX 1,0;
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o is the spacing ratio for rectangular structures,
equal to the distance between the face consid-
ered and that parallel to it divided by the width of
the face considered at the level of the centroid of
the panel area but not to be taken as less than 1,0;
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Ky1 i Ky, BU3Ha4atoTeCs 3riaHo 3 B.2.2.1, sacto-
COBYIOTLCA LLIOAO rpaHen 1 abo 2, BUKopucToByio-
un (Ag + Ap)Ar i @ B 3HAYEHHAX, HABeAEHUX B
AaHOMY NyHKTI;

04 KyT HanpsamMy BiTPY 4O HOpMani rpaHi 1.

(3) Ans xoHcTpyKUin 3 ¢ > 0,6 HeobXxigHO poarns-
HYTU MOXNMBICTE BNnuBy 6iyHMX cun BHacnigok
BUXPOBOro 36yaxeHHs, ane. EN 1991-1-4.

(4) KoediuieHT¥ 3aranbHOro HaBaHTaXKEHHS
BHacCrifoK BUXPOBOTO 30Y/DKEHHA Ha naHenb Cp,
HeobXigHO BU3HaYaTH 3rigHo (2), ane npUuAMaym
no4aTKoBUIA HANPSIM B MNaHi K HOpManbHUi A0
HanpsiMy cepefHLOrO BITPY.

(5) KoedpiuieHT 3aranbHoro BiTPOBOro HaBaHTa-
XEHHA C;y HanpaAMi BiTPY Ha BUCOTI rpaHi noniro-
HanNbLHOT KOHCTPYKUI (3 KiNbKicTHO rpaHen binb-
we 4) HeobxigHO BU3HAYaTV Ha NigcTasi Hanex-
HUX BUNpoByBaHb B aepoamHamMivHii Tpybi srigHo
31.5EN 1991-1-4.

Kg1 and Ky, are to be obtained from B.2.2.1, appli-
cable to faces 1 or 2, as appropriate, using
(Ag + AyArand ¢ as defined in this subclause;

0, is the plan angle of incidence of wind to the nor-
mal to face 1.

(3) For structures with ¢ > 0,6 consideration sho-
uld be given to the possibility of cross-wind re-
sponse due to vortex excitation, see EN 1991-1-4.

(4) The total crosswind force coefficients over a
panel ¢y, should be determined as in (2), but tak-
ing the reference direction as normal in plan to the
mean wind direction.

(5) The total wind force coefficient, ¢, in the direc-
tion of the wind over a panel height of polygonal
shaped structures (with greater than four faces)
should be determined from properly scaled wind
tunnel tests in accordance with 1.5 of EN 1991-1-4.
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PucyHok B.2.4 — KoediUieHT ekpaHyBaHHA 1, AN OOMHOYHUX paM,
O CKNaAATLCA 3 eNEMEHTIB 3 NNOWUHHUM Nepepisom
Figure B.2.4 — Shielding factor for n; single frames composed of flat-sided members

B.2.7.2 KoeghiuieHm 3acasnibHO20 6impoeoe2o Ha-
8aHMadKeHHs OOUHOYHUX pam

(1) 3HaueHHs koedilieHTiB HOPMANbLHOT CUK Cr ANS
OAVHOYHWUX paM, LLO CKNaaalTbCs 3 eNeMeHTIB 3
NNOWMWHHMUM | KPYITIMM Nepepi3oM, NPUAMAETLCS:

B.2.7.2 Wind force coefficients for single frames

(1) Values of normal force coefficients c,for single
frames composed of both flat-sided and circu-
lar-section members should be taken as:
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(B.11)

Ar Ac
Cr =Crf T*’Cf,c A_+Cf,c,sup A
S S S

ae:
Cef Crel Crosup — KOEDILIEHTU HOPMATBHOT CUMKU
€MeMEHTIB 3 NNOWMUHHUM | AOKPUTUYHWUM KPYTrNUM
nepepiaoMm i 3aKpUTUYHUM KPYravm nepepizom
BiANOBIQHO NpeacTaBneHi hopMynamu:

Cr s~ KOEILLIEHT N AN OKPEMIX PaM, IOPIBHIOE:

where:

Ci Cre @nd Crq g, are the normal force coeffici-
ents for flat-sided, subcritical circular- and super-
critical circular-section members, respectively,
given by:

c¢¢is the force coefficient for single frames equal to:

1,58 +1,05(0,6 — ¢) *° ans (for) ¢ < 0,6,

1,58 +2,625(9-0,6) ans (for) > 0,6,

As Ag Agsups As Ta ¢ BU3HaYaeTbes B B.2.7.1. A, Ag, A supr As and ¢ are as defined in B.2.7.1.

Cro = (0,6 +0, 4<p2)c,,, ,

r.c.sup = (0.33+0,620%% )

(2) Approximate values of these drag coefficients

(2) 3HaueHHs unx koedilieHTiB aepoanHamivyHo-
are given in Figure B.2.5.

ro ornopy HasegeHi Ha pucyHky B.2.5.

z E
N~ — i ‘,v;-il
1 e
— - ‘/./
T '
1. ’
5 Vi
A 4
AT e

S & — 2 AR
= P
= 8 1 -
Mo el
[3] 2 //
£ & _
v 8 S 3
= o
= o
gz
Y G

0

4] o1 G2 03 04 05 06 07 0G8& 09 1

KoegiuienT CyuiibHOCTI @
Solidity factor ¢
Key:
1 Flat-sided
2 Circular (subcritical)
3 Circular (supercritical)
NOTE: For structures with ¢ > 0,6 see B.2.7.1(3).

MosHaku:
1 — nIoWunHHWIA Nnepepis;

2 — kpyrnun nepepis (AOKPUTUYHUIA);
3 — Kpyrnuia nepepis (HAAKPUTUUHWIA).
Mpumitka. KoHcTpykuii 3 ¢ > 0,6 gue. 8 B.2.7.1(3).

PucyHok B.2.5 — Koe@iuieHT HopManbHOi Cunu ¢; ANs OAUHOYHUX pam
Figure B.2.5 — Normal force coefficient c; for single frames
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B.3 Peakuis rpaTtyacTux dawr
B.3.1 Kpumepii cmamu4Hux memodis

(1) Ax npasuno, Npu BUKOHaAHHi YMOB, HaBeEeHUX
B8 B.3.1(3), 3acTocoByeTbCs eKBiBaneHTHUX cTa-
TUYHUIA MeTopa, Ame. B.3.2. IHakwe HeobXxiaHO 3a-
CTOCOBYBaTW CKMadHiWi MeTogu, Hanpuknag,
METOA crekTpanbHoro aHanisy, gme. B.3.3. He-
obxigHa KoHcynbTauia daxisys.

(2) EKBiBANEHTHUA CTaTU4HUMA METOAR BKMOYaE
JOMyCKU Ha AUHaMiYHe NOCUIEHHA peakuii, TUno-
Be AnA binbuocTi GawT, siki MOXyTb ByTu 3anpo-
€KTOBaHi BIAMNOBIAHO O p[JaHoro craHaapTy.
MepeBipka BUKOPUCTaHHA CTATUYHOI Npouesypuy
3rigHo 3 hopmynoio (B.12) po3rnsgaeTbes TinbkKu
B AKOCTi HacTaHoBW. [JUHaMmiuHa peakuis 3a3Bu-
yan 36inblIyeTLCs Y BEPXHIX NaHensix 6yab-sikoi
6awTK, 0cobnNMBO NpU KOHLEHTPOBaHIA ycTa-
HOBLli BENUKOI KiNbKOCTI Cny00BUX eneMeHTiB
abo npu BUKOPUCTaHHI YBIFHYTOrO KOHTYpPY
(Endbenizauis). Y Takux Bunagkax npu BUKOPUC-
TaHHi CTaTUYHOrO MEeTody HeobXiaHO 3BepHYTU
ocobnuey yeary Ha GawTn, B AkuMx Ui ecekTu
3HAYHO BULLI, HXK B TUMOBUX KOHCTPYKLISAX.

(3) EkBiBaNeHTHUI CTaTUYHWIA METOL MOXHa 3a-
CTOCOBYBATH, SIKLLO:

7mr

B.3 Response of lattice towers

B.3.1 Criteria for static methods

(1) The equivalent static method, see B.3.2,
should usually be used if the criteria in B.3.1(3)
are met. If not, more complex methods such as
the spectral analysis method, see B.3.3, should
be used. Specialist advice is necessary.

(2) The equivalent static method includes an allo-
wance for the dynamic amplification of response
that is typical of the majority of towers likely to be
constructed in accordance with this standard. The
check for applicability of the static procedure ac-
cording to equation (B.12) should be considered
for guidance only. Dynamic augmentation gener-
ally increases in successively higher panels of
any tower, particularly when supporting large con-
centrations of ancillary items or when using a con-
cave outline profile (Eiffelization). In such cases
caution should be exercised in applying the static
procedure to towers where these effects are con-
siderably more than those typically encountered.

(3) The equivalent static procedures may be
used if:

(B.12)

(-s——ﬁ——)2<1
psCTAr ydBTto \6 B

pe:

CAAT— CyMa nnouli nadeni, Aka cnpuiimae BiTpo-
BE HaBaHTaXKeHHs (Bkrovaoum cnyxbosi ene-
. MEHTW), NoYMHAMM 3 BEPLUMHK BalTh TakuM Yu-
© HOM, WO C7AT MeHwWwe 1/3 3aranbHoro pesynota-
Ty NiAaCYMOBYBaHHS A1 AN Beiei bawTn (y m2);
 pg — WINbHICTL MaTepiany KOHCTPYKUid GawTy,
Kr/m3;

é My — 3aranbHa Maca naHerei, CknagoBux Cyr, Kr,

h — BucoTa BawTn, M;

hy — 3aranbHa BucoTa naHenen, CKnagoBuX Cr,
ane He 6inbw h/3, m;

19 — KOHCTaHTa 06'em/onip, npuiHsaTa 0,001 m;

dg — BUCOTA Y Hanpsmi BiTpy, sika [OPIBHIOE:

- OCHOBHOMY giamMeTpy d ans GawT npsMokyT-
HOro nepepiay, M;

- 0,75x wupurHa 6a3u bawTu TPUKYTHOrO nepe-
pisy, M.

where:

cA7 is the sum of the panel wind forces (includ-
ing ancillaries), commencing from the top of the
tower, such that cA7is just less than one-third of
the overall summation cHA+ for the whole tower
(in m?);

ps is the density of the material of the tower struc-
ture (in kg/m3);

my is the total mass of the panels making up ¢ 1
(in kg);

h is the height of the tower (in m);

hris the total height of the panels making up ¢y
but not greater than A/3 (in m);

1y is a volume/resistance constant taken as 0,001 m;

dgis the depth in the direction of the wind, equal to:
— base d for rectangular towers (in m);

— 0,75x base width for triangular towers (in m).
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B.3.2 ExeigarienmHull cmamuy4yHul Mmemod
B.3.2.1 3azansHi nonoxeHHA

(1) BigHocHOo HaluT, cnopyaxeHux i3 noscis 3
TpiaHrynbOBaHUMN  B'A3EBUMM  enemeHTamu,
3/6e3 cny6oBUX eneMeHTiIB, onip AKX po3paxo-
BaHWA B B.2.2, MakcumanbHi 3ycurnng 8 eNemeHTi
KOHCTPYKUiT NOBUHHI OyT¥ BM3HAYEHi BIANOBIAHO
noB.3.2.2.1-B.3.2.2.5. BigHocHo BawT HecumeT-
PHYHOT KOHCTPYKLIT 3 MOSACIB 3 TpiaHIyNbOBaHUMM
B'A3€BUMK efleMeHTaMu, 3 CnyX060B1MMi enemeH-
Tamu abo BaluT, onip SKMX Po3paxoBaHWA 3rigHO
3B.2.7, MakcuManbHi 3yCUNns B eNemMeHTI KOHCT-
pykuil HeobXiAHO BM3HAaYaTW y BIAMOBIOQHOCTI 3
B.3.2.2.6.

MpumMiTka. BigHOCHO cMMeTpUYHUX GawT TPUKYTHOIO i
KBaApaTHOro Nepepisy BiTPOBI HABAHTAXEHHS Big BUX-
POBOTO 36YAKEHHNA HE € 3HAYHUMMU | TOMY NPU MPOEKTY-
BaHHi MOXyTb He Bpaxosysartucs. BigHocHO Hecu-
MeTpuYHUX 6awT Taki HaBaHTAXEHHS MOBUHHI ByTu
BpaxoBaHi.

B.3.2.2 Bimpose HagaHmMaxeHHs!
B.3.2.2.1 3aranbHi NONOXEHHA

(1) BiTpoBe HaBaHTaXeHHA Yy Hanpsimi BITpY Ha
BawTy Bu3navaeTeca 3rigHo 3 (5.3) EN 1991-1-4,
ane 3 BUKOPUCTAHHAM KoedilieHTiB BiTPOBOro
HaBaHTaXeHHs!, HaBeaeHux 8 B.2 yboro noagartka.

(2) HaBaHTaxXeHHs1 cepenHbLOro BiTPY NpwU Han-
paMi BiTpy Ha bawTy Fp, 1(z) NpuAMaeTLCR, AK:

Fm,W (2) =
(3) EkBiBaneHTHE HaBaHTaXXEHHA Bif NOPUBIB BIT-

Py Npw Hanpsmi BiTpY Ha 6awTy Fr,(z) Bu3na-
4aeTLCA 32 HOPMYNOL0:

Frw(@) =Fnw (Z)[1 +(1+0,2(zm /h)z)

ae:
[, — iHTEHCUBHICTL TypByneHTHOCTI BiANOBIAHO A0
EN 1991-1-4;

C,Cqy — KOHCTPYKTMBHWA KOedillieHT, AuB. po3-
Ain 6.3 EN 1991-1-4;

Z,, — BUCOTa Haf 3eMneto, Ha Akl HeobxiaHo BM3-
HauNTN ePeKT HaBaHTaXeHHS;

h — 3aranbHa BucoTa bawTy;

Co— oporpadivHun YHHKK 3rigHo 3 EN 1991-1-4.,
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B.3.2 Equivalent static method
B.3.2.1 General

(1) For symmetrical towers constructed of leg
members with triangulated bracings, with or with-
out ancillaries for which the resistance has been
calculated by B.2.2, maximum member forces
should be derived in accordance with B.3.2.2.1 to
B.3.2.2.5. For unsymmetric towers constructed of
leg members with triangulated bracings and con-
taining ancillaries, or for towers for which the re-
sistance has been calculated by B.2.7 the
maximum member forces should be determined
in accordance with B.3.2.2.6.

NOTE: For symmetric triangular and square towers the
wind loads in the cross-wind direction will not govern
design and may thus be ignored. For unsymmetric
towers these loads are taken into consideration.

B.3.2.2 Wind loading

B.3.2.2.1 General

(1) The wind force in the direction of the wind on
the tower should be determined with (5.3) of
EN 1991-1-4, but using the wind force coefficients
given in B.2 of this Annex.

(2) The mean wind load in the direction of the wind
on the tower £, 4(z) should be taken as:

ZcfA,cf . (B.14a)
(3) The equivalent gust wind load in the direction
of the wind on the tower Fr,(2) should be deter-
mined from:

[1+71,(26 )] csCq - 1}

(o) (B.14b)

where:

I, is the turbulence intensity according to
EN 1991-1-4;

C4Cq is the structural factor from section 6.3 of
EN 1991-1-4;

Z,, is the height above the base at which the load
effect is required;

h is the overall tower height;
¢, is the orography factor according to EN 1991-1-4.
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B.3.2.2.2 HaBaHTaXeHHA Npu po3paxyHKy 3y-
CUIb B €NEMEHTI KOHCTPYKUIiT abo dyHaaMeEHTI

(1) MakcumanesHe sycunns S, B eNemMeHTI KOH-
CTpyKUil abo gio4oi cnnu Ha dyHaAamMeHTH Heob-
XiHO BU3HA4aTW Ha OCHOBI F, /i 36inblyBaTm 3
ypaxyBaHHAM KoedpiuieHTa:

Sy = sm,WP +(1+0,2(zm /h)z)

(ams. Takox (B.14b)) (see also (B.14b))

ae:
Sy — 3ycunns B enemeHTi KOHCTpyKLUii abo dyH-
AaMeHTi, BU3Ha4YeHi Ha OCHOBI cepegHLOro BITPO-
BOro HaBaHTaxeHHs F , .

B.3.2.2.3 HaBaHTaxeHHs npu pPo3paxyHKy
3CYBHUX 3yCUNb

(1) HaBaHTa)eHHs, BUKOPUCTOBYBAHE NpU PO3-
paxyHKy 3yCunb Y B'A3€BUX €NeMeHTax, MOBUHHO
6yTn sacHoBaHe Ha KoHirypadii 6awTn.
Npumitka. 3ycunns scyBy y hyHOAMEHTI BU3HAYEHI B
B.3.2.2.2. ,

(2) Wono HawT 3 TakMM HAXMNOM NOSACIB, L0 NpU
NPoeKUil BOHA NEPETUHaTLCA Haa BEPLUNHOLN
6awTn (aue. pucyHok B.3.1(a)), makcumanbHa
cuna B'sisei abo 3cysy Haa 3a4aHUM PiBHEM BU3-
HavaeTbes 3rigHo 3 B.3.2.2.2.

Mpumitka. 3ycunns y B's3eBUX eneMeHTax npy 3MiHi
Haxuny CToAKIB MOXYTb BKNOYaTU CKNagoBl 3ycuib B
nosicax i cunu 3cyey.

(3) Woao Gawr, B Axnx NOACKH HAXUNEHI TaK, WO
npW NpoeKuUil BOHA NEpPEeTUHAOTLCA HWXYEe 3a
BepwuHy GawTn (aus. pucyHok B.3.1(b)), He-
ob6XigHO BWKOHATW ABa PO3paxyHKU MicLeBux
po3nofineHnx HaBaHTaXKeHb, BUKOPUCTOBYIOHM:

a) cepefHe BITPOBE HaBaHTaxeHHa Fp, y, (2) nig
nepepiaoM i ekBiBaneHTHe HaBaHTaXeHHSA BiTPO-
BOTO HaTUCKy Fry (Z) Haa Nepepisom.

b) cepeaHe BiTpoBe HaBaHTaxeHHs F, \y, (2) Hap,
nepepi3oM i ekBiBaneHTHe HaBaHTaXeHHsA BiTPO-
BOTO TUCKY Fty (Z) Nig nepepisom.

(4) 3a HaaBHoCTI Ginblie 3a OAWH TakvMn nepepis
ANSs KOXHOI naHeni HeobXxigHO NpoBecTU pospa-
XYHOK ABOX BUMNaAKiB MicLEBOro po3nogineHoro
HaBaHTaXeHHs, AUB. pUCyHOK B.3.1(c).
Npumitka. BigHocHO B'A3eBUX e€neMeHTIB Hag Bepx-

HLOIO TOYKO Mepepily MOXHa BUKOPUCTOBYBaTU Me-
104, HaBeaeHun B B.3.2.2.3(2).

B.3.2.2.2 Loading for calculating member for-
ces or foundation forces

(1) The maximum member force S, or forces
on foundations should be determined from F,, ,,
and increased by a factor:

[1+71,(2¢ )] csCa —1}
Co (zm)

(B.15)

where:

Sy is the member force or foundation force deter-
mined from the mean wind load F, .

B.3.2.2.3 Loading for calculating shear forces

(1) The loading to be used to calculate bracing
member forces should be based on the configura-
tion of the tower.

NOTE: Shear forces on foundations are determined
from B.3.2.2.2.

(2) For towers in which the leg slopes are such
that, when projected, they intersect above the top
of the tower (see Figure B.3.1(a)) the maximum
bracing force, or shear above a given level should
be determined from B.3.2.2.2.

NOTE: Forces in bracing members at leg slope chan-
ges may have components from the leg force and from
the shear.

(3) For towers in which the legs in the panel being
considered are inclined such that, when pro-
jected, they intersect below the height of the tower
(see Figure B.3.1(b)), two 'patch' loading analy-
ses should be undertaken with:

a) the mean wind loading, F,, (2), considered
below the intersection and an equivalent ‘gust'
wind load Fr , (2) above the intersection.

b) the mean wind loading, F,  (2), considered
above the intersection and an equivalent 'gust'
wind load Fr y (2) below the intersection.

(4) For more than one such intersection, two
patch loading cases should be analysed for each
panel, see Figure B.3.1(c).

NOTE: For bracing members above the highest inter-
section point the procedure of B.3.2.2.3(2) may be
used.

51


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


Bei 3cyBH, BU3HAUCHI Ha OCHOBI CCPCAHBOTO HABAHTAXKCHHA |

a — BUNaoK | . . ”
(a) Case 1 Koedilji€eHTa BITPOBOIO THCKY, SKMA BpaxoBYe Mylbcatii
All shears determined from mean loading and gust response factor
3
R+
b — Bunaaox 2 Micuese posnoziicHe HaBaHTKCHHA Ha NaHexs "A"
(b) Case 2 Patch loading for panel "A"
3
5
Micuese posnoainene Micuese po3noginene
¢ — BAIANOK 3 HABaHTAKCHHA Ha NaHeas "A" HaBaHTaXXCHHA HA naHeas "B"
©) C::e 3 Patch loading for panel "A": Patch loading for panel "B":
JoxanbHa yacThHa (patch) 1 ——  nokaneHa yacTuHa (patch) 1
noxanbHa yacThHa (patch) 2 ————  jokannHa wactuHa (patch) 2 —————
MNosuHaku: Key:
1 —MNaHenb "A"; 1 Panel "A"
2 —lNpoekuin nosicis naHeni "A"; 2 Projection of legs from panel "A"
3 — CepeaHe; 3 mean
4 —MNanenb "A", sk y BUnagxy 1, AvB. naHeni suLle; 4 Panel "A" as case 1, treat panels above
5 —lMNopue BiTPY; 5 "gust"
6 — Maxens "B"; 6 Panel "B"
7 —MaHenb "B", sk y BUNagky 1, AvB. naHeni BuLLe; 7 Panel "B" as case 1, treat panels above
8 — MNpoekuin nosicie naxeni "B". 8 Projection of legs from panel "B"

PyvcyHok B.3.1 — 3cyBHe micuese po3noflineHe HaBaHTaXeHHS
Figure B.3.1 — Shear patch loading
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B.3.2.2.4 HaBaHTaXeHHA HA TPOCHU i BIiATAXKMU,
WO NiaTpUMyTb 6awTy

(1) MakcumaneHe BiTpOBE HaBaHTaXEHHS Ha TPO-
CH i BIOTSHKKM Y Hanpami BiTpy F/q,(2) HeobxiaHo
npuamaTw:

qp(2)

F, Z)=—"——
ciow(2) L)

ne:

qp(2) — BITPOBUIA TUCK HA PO3PaxyHKOBIA BUCOTI

Tpoca, Z MeTPIB Haj PiBHEM I'PYHTY ManfaH4uka,

BU3HaueHui BianosigHo Ao EN 1991-1-4;

ZCf,G — KoediuieHT 3aranibHOro BITPOBOrO Ha-
BaHTaXXeHHs1 Ha BIATSXKKY/TPOC y Hanpsimi BiTpy,
BU3HA4YeHUH Y BignosigHocTi Ao B.2.

B.3.2.2.5 HaBaHTaxeHHA npu po3paxyHKy
BiAXuNneHb i NOBOPOTIB

(1) BinxvneHHs i noBOpPOTH, sIK NpaBuno, MawTb
3HaYeHHS TiNbKM ANA BUKOHAHHA BUMOT ekcnnya-
TauinHoi npuaatHocTi. KpuTtepii ekcnnyaTauinHoi
NPUAATHOCTI NOBUHHI 6YTW BU3HAYEHI 3aMOBHU-
KOM B TEXHIYHUX BUMOrax 10 NPoekTy (au.. 7.2.2).

B.3.2.2.6 BiTpoBe HaBaHTa)XXeHHA HECUMETPUY-
HUX BawT abo GawT 3 ckNagHUM AONOMIXHUM
yCTaTKyBaHHAM

(1) Woao HecumeTpuyHux 6awr abo H6awr 3 He-
CUMETPUYHO PO3TALIOBAHUM AONOMDKHUM yCTaT-
KYBaHHSAM BENUKOro po3mipy i/abo 3 rpocamu, o
BUKMUKAIOTL KPYTUMBHE 3yCUnns i nonepeyHe Ha-
BaHTa)KEHHS, B 3aranbHOMY HABaHTAXEHHi yepes
eheKT BITPOBOrO HaBaHTaXEHHSI HeobXiaHO Bpa-
XoByBaTh kOMBiHOBaHY Ail0 BITPY Ha OKpeMi yac-
TWHU, 8K 3a BITPOM, TaK i NPOTK BITPY, Ae Heob-
XiHO.

(2) Edpekt 3MiHHOIO HaBaHTaXEHHSA, BUKMUKaHI
BUXPOBUM 36yAXKEHHSIM, HEODXiAHO BpaxoByBaTu
y crnony4eHHi 3 edekramu HaBaHTaXeHHR] "3a
BiTPOM™,

(3) Y Takux BuUnagkax pona BU3Ha4YEHHS edpexris
3aranbHOr0 HaBaHTaXeHHS edeKkT cepeaHbLOoro
HaBaHTaxeHHsA “3a BiTpoM" HeobXiAHO BigOKpe-
MWUTU Bifi 3MIHHOrO BiTpOBOro ecekTy. ToMy po3-
paxyHOK KOHCTPyKUii 6awTn noBuHEeH NpoBoau-
TUCA NpU cepeHbOMY BITPOBOMY HaBaHTaXKEHHI
y Hanpsmi BiTpY (F,ul2)), sk BkasaHo B
B.3.2.2.1(1).

ZCf,G AG 41+

B.3.2.2.4 Loading on cables and guys sup-
ported by the tower

(1) The maximum wind loading on cables and
guys in the direction of wind F_/;,,(2z) should be
taken as:

[1+71,(2) ] cscq —1}

T (B.16)

where:

qp(z) is the peak wind pressure at the effective
height of the cable, z metres above site ground
level determined in accordance with EN 1991-1-4;

D ¢t is the total wind force coefficient on the
guy/cable in the direction of the wind, determined
in accordance with B.2;

B.3.2.2.5 Loading for calculating deflections
and rotations

(1) Deflections and rotations are normally only im-
portant to satisfy serviceability requirements. The
serviceability criteria should be defined by the cli-
ent in the project specification (see 7.2.2).

B.3.2.2.6 Wind loading for unsymmetrical tow-
ers or towers with complex attachments

(1) For unsymmetrical towers or towers that con-
tain unsymmetrically placed large ancillaries
and/or cables imposing significant torsional and
crosswind loads, the total forces due to the effect
of wind load should allow for the combined action
of wind on individual parts, both along wind and
crosswind, when appropriate.

(2) The fluctuating load effects caused by cross
wind turbulence should be considered in conjunc-
tion with along wind load effects.

(3) To determine the total load effects in such
cases the mean along wind load effect should be
separated from the fluctuating wind load effect.
Thus the tower should be analysed under the
mean wind load in the direction of the wind
(Fm,wA2)) as determined from B.3.2.2.1(1).
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NpumiTka. 3a HasBHOCTI TpoCiB HEOBXiAHO 3acTOCOBY-
BaTW cepeaHe HaBaHTaxeHHs Ha Tpocu (Fp, wlz)) (avs.
B.3.2.2.4).

(4) Okpemi edekTn HaBaHTaXeHHA HeobXiaHO Y
UbOMY BUMaAKy PO3PaxoByBaTU TakUM YAHOM:

a) ebekT cepefHbLOro BITPOBOIO HaBaHTAXEHHS
Spm,Tw» BU3HAYEHWUA HA OCHOBI BITPOBOrO HaBaH-
TaXeHHs Fp, y2);

b) edekT 3MiHHOro NiHINHOro BITPOBOro HaBaHTa-
XEHHA S 11y BU3HAYAETLCS 3@ HOPMYNOLO:

[1+71,@)]cscq -1

NOTE: If cables are present the mean load on the
cables (F, w(2)) should be used (see B.3.2.2.4).

(4) The individual load effects should then be cal-
culated as:

a) the mean wind load effect, S, 14, determined
from the mean wind load F, 4(2);

b) the fluctuating in line wind effect, S; 14, deter-
mined from:

S1, 7w =SmTw

C) BuXpose 36yapKeHHs B BiYHOMY HANPsAMi BUKIU-
Ka€ 3MiHHe BIiTpOBe HaBaHTaxeHHs (Sy 7x), Ake 3a
BiACYTHOCTI iHwoi iHhopmaLii Bu3Ha4YaeTbLCA 3a
thopmynoio:

S17x =Kx[

ae:
Ky — nonpaBoyHuit KoediliEHT cunu BUXPOBOTO
36yaKeHHs;

Sex — KoedilieHT nonepeyHoi NiIAWOMHOT cunu
KOHCTPYKUi (i cnyxbosux enemeHTiB, 3a HasB-
HOCTi) Ha BUCOTi gaHoi naHeni.

Mpumitka 1. 3HauyeHHsa Ky moxe OyTu HaBegeHe B

HauioHaneHOMy gonatky. PekomMeHgoBaHe 3Ha4YeHHs
Ky =1,0.

MpumiTka 2. Buxpose 30yaXeHHS BUKNMKAE 3MiHHI
BiTPOBi HABAHTAXEHHR HaBITb B CUMETPUYHUX HawTax;
NpoTe TaKi HaBaHTaXKEHHS, SiK NPaBUNo, HE BANWBAKTh
Ha KPUTUYHO HaBaHTaxeHi eneMeHTU (OKpiM BTOMHOIO
HaBaHTaXEHHS).

(5) EdbekT 3aranbHOro HaBaHTaXeHHs XSt B pe-
3ynbTarti BNAMBY BIiTPY B OyAb-sIKOMY €nemeHTi
npuiamacTbCA:

co(zm)

D Cx
f

>

(1+0,2(zm /h)lz); (B.17)

¢) Turbulence in the crosswind direction causes
fluctuating crosswind load effects (S; 1) which, in
the absence of other information should be taken
as:

]31,Tw ) (B.18)

where:

Kx is a factor to allow for crosswind intensity of
turbulence;

S.x is the crosswind lift coefficient of the structure
(and any ancillaries if present) over the panel
height concerned.

NOTE 1: The value of Ky may be given in the National
Annex. The value Ky = 1,0 is recommended.

NOTE 2: Crosswind turbulence will cause fluctuating
crosswind loads even in symmetric towers; however
such loads will not normally affect the critically loaded
elements except for fatigue.

(5) The total load effect S+ in any member due to
wind should then be taken as:

2 2
St = Smaw *+Smow + Sy + S +S2 05 (B.20)

B.3.3 Memod cnekmpanbHo20 aHanisy

(1) Axwo peakuis Ha NOB3OBXHI BITPOBI HaBaH-
TaXeHHS1 pO3paxoBYETbCA 3a [OMOMOrOK CreK-
TpanbHOro aHaniay, T0 MeTeoponorivHi yMoBu
NOBWHHI BignosigaTn BkasaHum B EN 1991-1-4, a
KoedilieHTW BITPOBOrO HaBaHTaXeHHS — BKasa-
HUM B B.2. Kpim TOro, npuiiMaloTeCa napamerpu,
Bu3HadeHi B gonaTtky B EN 1991-1-4, 3a BigcyT-
HOCTi TOYHILLUX OaHUX.
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B.3.3 Spectral analysis method

(1) When response to along wind forces is calcu-
lated by a spectral analysis, the meteorological
conditions to be assumed should be those de-
fined in EN 1991-1-4, and the wind force coeffi-
cients taken as those given in B.2. in addition, the
parameters defined in Annex B of EN 1991-1-4
should be adopted in the absence of more
accurate information.
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fMpumitka. B HaujoHansHOMY goaaTtky Moxe byTtu Ha-
BegeHa goaaTtkosa iHdopMmalis.

(2) Buxpose 30ymKeHHs BUKITMKAE 3MiHHI BIiTPOBI
HaBaHTaXeHHs, fAKi HeobxigHO BpaxosyBaTU
CNiNbHO 3 NIHINHUMK BITPOBUMWN HABAHTAKEHHS-
MU. HeoBXxinHO BU3HAUUTU HanexHi napameTpw,
BiZNOBIgHI NPUIHATUM WOAO edekTiB "3a BiTPOM".
Npumitka. B HauionanbHomy [lonatky Moxe 6yTu Ha-
BeaeHa [oaaTkoBa iHghopmau,is.

B.3.4 KonueanHs/eibpauii, suknukaHi euxpo-
auM 36yOmeHHIM

(1) Akwo GawT € ornopoto ANs NPUIMATHUYHKX,
umnisaposnx abo HeobTiyHMX 06'ekTiB BENMKOrO
po3mipy, abo nepenbayaeTbes, WO BOHU MOXYTb
Byt cytTeBo 3abnokoBaHi nNbLOAOM, HEOOXiaHO
BM3HAYUTU TX CAPURHATIIMBICTL A0 KONUBaHbL/BIO-
pauin, BUKNUKAHUX BUXPOBUM 30yMKeHHAM Bia-
noeigHo oo EN 1991-1-4.

B.4 Peakuin worn 3 BigTsixKkamu
B.4.1 3azanbHi nonoxeHHs

(1) MakcumaneHi cunu, Wo nignaralnTe po3rnsay
npu po3paxyHKy enemeHTis Wworn i hyHaaMeHTIB,
HeobXxiHO BU3HAYATK 3 ypaxXyBaHHAM TypbyneH-
THOCTI BITPY.

(2) Taki cunn noBUHHI BYTN pe3ynbTyIOYOIO Aicto
€KBiBaNeHTHOro CTaTM4HOro HaBaHTaXXeHHs, BUK-
nukaHoro cepeaHim BiTpom 3 10-XxBUNUHHUM Oce-
peAHEeHRHAM  LUBWAKOCTI, a TakoX 3MiHHOro
HaBaHTaXeHHSA Big Nynbcauin.

B.4.2 Kpumepii o6rpyumoeaHocmi 3acmocy-
8aHHsl cmamuyHuUx memodie

(1) 3asBuyan cratuyHi METOAM 3aCTOCOBYIOTLCS
NP1 BU3HAYEHHI MakcMManbHUX CUN B eNeMeHTax
wornwu (ame. B.4.3). MeTtoq guHamiYHUX xapakrte-
pucTuK (aue. B.4.4) HeobxiaHO BUKOPUCTOBYBATH
TiNbKW A8 WOrf, CXUNbHUX 00 3HAYHOI peakuii
Ha AWHaMIYHI ail.

(2) BignosiganbHi 3a NpU3HaAYeHHAM LLIONK, pyr-
HYBaHHA AKMX BUKNWUKAE 3Ha4Hi €KOHOMIYHI Hac-
nigkw abo noteHuinHy Hebesneky (aus. 2.3),
HeobXiAHO JOAATKOBO NEPEBIPATA HA AMHAMIYHY
Jito BITPY, sKWO Le nepenbayeHo B NPOEKTHUX
BUMOrax.

(3) Mpu BUKOPUCTaHHI CTAaTUYHUX METOAIB po3pa-
XYHKY MOBUHHI BUKOHYBATUCH HACTYMHi YMOBM:

NOTE: The National Annex may give further informa-
tion.

(2) Cross wind turbulence will cause fluctuating
load effects which need to be considered in con-
junction with in-line wind loads. Appropriate pa-
rameters, consistent with those adopted for
downwind effects should be adopted.

NOTE: The National Annex may give further informa-
tion.

B.3.4 Crosswind vortex vibrations

(1) If towers support large prismatic, cylindrical or
bluff bodies or may be expected to become
heavily blocked by icing, their susceptibility to vor-
tex-excited vibrations and/or galloping should be
determined, in accordance with EN 1991-1-4.

B.4 Response of guyed masts
B.4.1 General

(1) The maximum forces to be used in the design
of mast components and foundations should be
calculated with due allowance for the response to
wind turbulence.

(2) Such forces should represent the resultant ef-
fect of an equivalent static loading due to wind of
speed equal to the appropriate 10 minute mean
value, acting only in the wind direction, and fluctu-
ating loading both downwind and, where relevant,
crosswind due to gustiness.

B.4.2 Criteria for static methods

(1) Generally static analysis procedures can be
used to determine the maximum forces in the
members of a mast (see B.4.3). Only for masts
which may be prone to significant dynamic re-
sponse is it necessary to undertake dynamic re-
sponse methods (see B.4.4).

(2) The design of major masts whose economic
consequences of failure or potential hazards re-
sulting from failure are high (see 2.3) should be
checked by dynamic response procedures if re-
quired by the project specification.

(3) The following criteria should be satisfied for
the static analytical procedures to be used:
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a) 3aranbHa AoBXWHa Byab-sIKOi KOHCONI Hag, ApY-
COM BEPXHbLOI BIATHXKU CKNagae MeHLe Nnonosu-
HA AOBXWHW MDK NEepeaoCTaHHLOK | BEPXHLOK
BiOTAXKaAMU;

b) napameTp B, MeHwe 1, ge:
Bs =

npu:

Kei =0,5N;AgiEgj cos® agi / Lg;

ae:
N — kinbKicTb ApycCiB BIOTAXOK;

Ag; — nnotla nonepeyHoro nepepisy BiATSXKK B8
SAPYCi KpiNNeHHs f;

Egi — Moaynb OCbOBOI MPYXHOCTI BiATSXKN B
APYCi KpinneHHs J;

L g;— DOBXVHA BIATAXKN B APYCI KpINNEHHs F;

N; — KinbKiCTb BIATSXOK, 3aKpinNeHWX B APYCi Kpin-
neHHs i

Hg; — BucoTa apycy KpinnewHs i Hag OCHOBOIO
wornu;

ag; — Haxun BIATSXKW OO0 ropusoHTani B Apyci
KpinneHHs i

E,, — MOaynb Npy>XHOCTI LWornu,

I, — cepenHin MOMEHT iHepLii LWornu Npu 3ruHi;
L cepenHa BiACTaHb M ipycamu KpinneHHs Bia-
TSKOK.

c) napameTtp Q meHwe 1, ge:

a) any cantilever has a total length above the top
guy level of less than half the spacing between the
penuitimate and top guys; !

b) the parameter f is less than 1, where:

] <1, (B.21a)

[-;—% )

with:
(B.21b;

where:
N the number of guy levels;
Ag; the cross sectional area of guy at level J;

Eg; the elastic axial modulus for guy at level j;

Lg; the length of guy at level /;
N; the no. of guys attached at level J;

Hg;the height above the mast base of thei ith guy,
level;

ag; the slope of the guy chord at level j to the hori-
zontal,

E,, the elastic modulus for the mast;
I, the average mast bending inertia;
L, the average span between guy levels.

c) the parameter Q is less than 1, where:

Q=_tyHV |mo (B.22)
30\ D, VHR

m, — CepeiHA Maca Ha OAVHULII0 JOBXWUHU CTOB-
Oypa wiorny, BKNHOYa4YW OOMOMIKHI NPUCTpPOT,
Kr/m;

D, — cepeaHs WwmpuHa rpaHi wornu, m;

V; cepefiHs LIBNUAKICTb BITPY V,, HA BEPLUWHI LWOT-
nn, m/c;

R cepepHivi 3aranbHUiA aepoanHaMiyHUi onip 3a
A.2, M2/m;

H BucoTa wornu, BKNYaKyy KOHCOMb, 3@ HasAB-
HOCTI, M.
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m, the average mass per unit length of the mast
column including ancillaries (kg/m);

D, the average face width of the mast (m);

Vy the mean wind speed V, at top of mast
(m/sec);

R the average total wind drag obtained from A.2
(m2/m);

H the height of mast, including cantilever if pre-
sent (m).
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(4) Axwio sika-HebyAb 3 yMOB (3) He BUKOHaHa, He-
06xifiHO BUKOPUCTOBYBATU CNexTpanbHUA METOL
aHanisy (aue. B.4.4).

B.4.3 ExeisaneHmHi cmamuy4Hi Memodu
B.4.3.1 3azanbHi NONoxeHHs1

(1) AnA BM3HAYEHHs AWHAMIYHOT peakuii Lworn
. IOQo BiTPOBUX HaBaHTaXeHb HeobXxigHo npoeec-
TW pO3paxyHOK LIOMMKN 3a CEpPiIMU CTaTUYHUX
CXeM MicueBUxX po3nNOAINEHNUX HaBaHTaXeHb Ha
OCHOBI cepelHLOro HaBaHTaXeHHS, B CYKYNHOCTI 3
BITPOBAMW MiCLLEBUMU HaBaHTaXeHHAMN. 3acTo-
CyBaHHA LIbOr0 MeToAy BUMarac BUKOHaHHS
AEKINbKOX CTaTUYHUX pO3paxyHKiB BITPY WOA0
KOXHOro [aHoro HanpsMmy; pesynbTaTi MNOBWHHI
6yTn ckombiHoBaHi anA 3abesneveHHs Makcu-
ManeHOI peakuii.

(2) MakcumanbHi 3ycunns B Wornax cumeTpud-
HOro nepepisy i3 B'A3€BUMMN €rieMeHTaMn y BUr-
nAni  TpUKYTHUX  rpaTok, 6e3 cnyx6osux
enemeHTiB abo 3 TakMMuK, WO PO3TALLOBAHI CU-
METPUYHO A0 AAHOro HanpsiMy BiTPY, HE CXMUIbHI
A0 OuHaMmiuHoi vyTnueocTi (gus. B.4.7), BuBoO-
pAaTees Ha nigcTtasi B.4.3.2.

(3) Wopo worn i3 cnyx60BMMU eneMeHTaMmu,
pO3TalOBaHUMKU HECUMETPUYHO A0 AAHOro Ha-
npaMy BITPY, HeobxigHO BM3Ha4YaTW A04ATKOBI
cunu, Wo AilTb yHacnigok edexTy BUXPOBOrO
30yaxKeHHs, y BignosigHocTi 3 B.4.3.2.8.

B.4.3.2 Bunadku HasaHmaxeHHs, wo nionsea-
1omb po3anAady

B.4.3.2.1 CepepgHe BiTpOBE HaBaHTAXEHHS

(1) BitpoBe HaBaHTaXeHHA NpU HanpaAMi BiTPy Ha
worny F., B pesynbTati BnnnBy cepeaHbOoro
BITPY NPUAMAETLCS, AK:

(4) If any of the criteriain (3) are not satisfied, then
the spectral analysis method (see B.4.4) should
be followed.

B.4.3 Equivalent static methods
B.4.3.1 General

(1) To allow for the dynamic response of masts to
wind loading the mast should be analysed for a
series of static 'patch’ loading patterns based on
the mean loading augmented by wind load 'pat-
ches'. This procedure requires several static wind
analyses for each wind direction considered, the
results being combined to provide the maximum
response.

(2) For masts of symmetrical structural cross sec-
tion with triangulated bracing, either without ancil-
laries or with ancillaries symmetric in the wind
direction being considered, and are not likely to
be dynamic sensitive (see B.4.7), the maximum
forces should be derived in accordance with
B.4.3.2.

(3) For masts containing ancillaries which are
unsymmetric in the wind direction being consid-
ered, the additional forces due to cross wind ef-
fects should be determined in accordance with
B.4.3.2.8.

B.4.3.2 Load cases to be considered

B.4.3.2.1 Mean wind loading

(1) The wind load in the direction of the wind on
the mast column F., ,, due to the mean wind
should be taken as:

Fnw (2) = % 2ew(2)A, (B.22)

he:
CyAZ) — koediLiEHT BITPOBOrO HaBaHTaXKeHHA KOoH-
CTPyKUii (i cnyxboBumMn enemeHTaMn 3a HasiB-
HOCTI) Npy HanpsMi BITPY Ha AaHY CEKLK Wornu
Ha BUCOTI Z M Big pieHA 3eMni ByamangaH4uumka,
BM3HA4YEeHUM BignoBiaHo ao B.4.2.

(2) HapaHTa)eHHs1 NpUAMaloTLCA SK Ailodi Ha piB-
Hi LeHTpa nnow, rpaHern (Bkno4vawum cnyxbosi
€NIMEHTU 3a HasIBHOCTI) B MEXax BUCOTU CeEKLIil.

where:

cul2) is the wind force coefficient of the structure
(and any ancillaries if present) in the direction of
the wind over the mast section concerned, at a
height z metres above the site ground level, deter-
mined in accordance with B.4.2

(2) The loads should be taken as acting at the
level of the centre of areas of faces (including an-
cillaries if present) within the section height.
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(3) BitpoBe HaBaHTaXeHHA Ha BIATAXKN Fgy,
nepneHavKynsapHe A0 BIATSXKOK B MNOLWMHI, o
MICTUTb BIOTSXKKY | Hanpsam BITPY, B pesynbrarti
BNNUBY CEpeAHbOro BITpY NPUAMAETLCA SK:

9p(2)

(3) The wind loading on the guys, Fgy, normal t
the guys in the plane containing the guy and th
wind, due to the mean wind should be taken as:

FGW(Z) :WCG(Z)A. (B.23

he:
C(2) — KoediUieHT BITPOBOro HaBaHTaXeHHs Aa-
HOI BIATAXKW, BU3HAYEHUI BianoBigHo Ao B.2;

(4) AKWO BMKOPUCTOBYETLCA PIBHOMIpHE HaBaH-
TaXeHHs, TO qp(z) HeobxigHO npuimaTty, fAK
LUBMAKICTb BiTPY Ha 2/3 BACOTH KpinneHHsa Big-
TSDKKWA 40 Wornu.

(5) EcbekT HaBaHTaxeHHA S, B pedynbTaTi BNNu-
BY cepeaHboro BiTpy HeobxiaHO BU3Ha4aTU Ans
KOXXHOMO KOMMOHEHTa LWOMMNn WNAXOM reoMeT-
PUYHOrO HENIHIKHOrG CTaTUYHOTO pPO3pPaxyHKy
npu cepeAHbLOMY HaBaHTaxeHHi F, i Foy,.

B.4.3.2.2 Micuesi po3nogineHi HaBaHTaXeHHA

(1) KpiMm cepeaHbOro HaBaHTaXKEHHHA 3rigHO 3
B.4.3.2.1, NocnifoBHi MiCLEBi HaBaHTaXeHHs 40-
[alTbCs TAKUM YMHOM;

— Ha KoxeH nporiH ctoBbypa wornu Mmix cycin-
HIMU fipycaMu KpinneHHs BIATSXOK (i nporid
MiXX 623010 LLOINK i NEpPLLUM APYCOM);

~ Ha KOHCONb, AKWO LUe Ma€ 3HAYEHHS;

— Big UeHTpa [0 ueHTpa npunernux nponboTis;

— Big 6a3n oo cepeanHW BUCOTN NEPLLIOTO APYCY
KpIiNfeHHA BiATSXKOK;

— Bif cepenHu NpoNLOTY MiX NepefoCTaHHbLO
i BEPXHBLOIO BIATAXKKOW, AKWO BIACYTHA KOH-
COMb, ane SKWo LUe Mae 3HaYEeHHsl, KOHCOMb
BKIMIO4AETHCS.

(2) Taka cxema HaBefieHa Ha pucyHky B.4.1. Mic-
LueBe po3nofineHe HaBaHTaXXEHHA BU3HAYaETLCH
3a popmynolo:

where:

c(2) is the wind force coefficient of the guy unde
consideration determined in accordance with B.2;

(4) If a uniform loading is used then q,(z) shoul
be taken as the wind speed at 2/3 the height of th
relevant guy attachment to the mast.

should be determined for each component of th
mast by a geometric non-linear static analysis un
der the mean loading F, ,y and Fgy-

(5) The load effects S,, due to the mean win%-

B.4.3.2.2 Patch loads

(1) In addition to the mean loading derived frorq
B.4.3.2.1 successive patch loads should be ap
plied as follows:

— on each span of the mast column between
adjacent guy levels (and the span between thd
mast base and the first stay level);

— over the cantilever if relevant;

— from midpoint to mid point of adjacent 'spans’;

— from the base to the mid height of the first guy
level;

— from the mid height of the span between th%

penultimate and top guy if no cantilever i
present, but to include the cantilever i
relevant.
(2) These are shown in Figure B.4.1. The 'patch|
load should be taken as:

Foy =2k

fe:
CyAZ) — Bu3HavaeTbcA B B.4.3.2.1;
kg — xoediuieHT MacluTabyBaHHs,;

1,(Z) — IHTEHCUBHICTb TYPOYNEHTHOCTI, K Bka3aHO
B 4.4 EN 1991-1-4, 3anexHo Big ocobnuesocrten
MicueBocTi i oporpadii.

C,(2) — koediuieHT oporpadii, BU3Ha4aeTbCs Bia-
nosigHo go EN 1991-1-4.
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9p(z) W(2) ‘
s 1+;Iv(z) co(2) 2w (2)A, (B.24

where:
culz) is as defined in B.4.3.2.1;
k is a scaling factor,

1 (z) is the turbulence intensity as given in 4.4 o
EN 1991-1-4, depending on the site terrain anq
the orography. |
C,(z) is the orography factor determined from’
EN 1991-1-4.
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Cepenue sitpose
HABAHTAKCHHA

Mean wind loading

3 4 5 6

MicieBi po3noisicHi HABAHTLKEHHS

Patch loads

PucyHok B.4.1 — [IoNOBHEHHA MiCLIEBUX PO3MNOAINEHNX HaBaHTaXEHb
Figure B.4.1 — Application of patch loads

i Mpumitka 1. KoedidieHT macwtabyBaHHA ks BpaxoBye
| MyNbTUMOAANLHY PeaKuito WOrn 3 BiATSXKaMU.
Mpumitka 2. 3HaueHHN KoedillieHTa MaclTabyBaHHS
ks moxe 6yTn HaeegeHe B HauionanbHoMy Aoaatky.
PexomeHgoBaHe 3Ha4eHHs kg = 3,5.

fMlpumitka 3. 3 MeTO CNpOWEHHA MicueBe po3-
NoAineHe HaBAHTAXEHHS MOXe 3aCTOCOBYBAaTUCH i3
|3HAYEHHAM Z, WO AOPIBHIOE BEpXy MiCLEeBOro pos-
MoAINeHOro HaBaHTaXeHHA Npu 1(2) i gy(z).

£(3) Lli micieBi po3nogineHi HaBaHTaXeHHA NOBUH-
Hi po3rnsgaTucs CyMmiCHO i3 cepefHiM BiTPOBUM
HaBaHTaXXeHHAM, BU3Ha4YeHuM 3rigHo 3 B.4.3.2.1.

(4) ins worn 3aeeuvwwku oo 50 M HeobxiaHO Po3-
rmagaTv TinbkM OOUH BUNAAoK i3 cepenHiM i Mic-
UEBUM pPO3NOAINEHUM HaBaAHTAXKEHHAM.

‘fipumiTka 1. B Takmx BMNagkax 3CyeHi B'A3i B KOXKHOMY
APONbLOTi NOBUHHI NPOEKTYBaTUCA 3 ypaxyBaHHAM MaK-
CcUManbHoOro 3cysy (i NOB'A3aHONO 3 HUM KPYYeEHHs1) B
LUbOMY NPONLOTI.

MpumiTtka 2. B Taknx BUNagkax nosick Ta ix s'eqHaHHA
B KOXXHOMY NPONbOTI NOBUHHI NPOEKTYBATKCA 3 ypaxy-
BaHHAM MaKCUMaNbHOrO (MiHIMansHOro) HaBaHTaXeH-
HA Ha NOSIC B LibOMY NPOALOTI.

Mpumirtka 3. B Takux BuNagkax, SKWOo Worna Mae KoH-
coni, To maioTe GyTu BpaxoeaHi: (i) cepeapHe nnioc
MicLieBe po3nofineHe HaBaHTAXEHHA Ha KOHCONb i ce-
peAaHe HaBaHTaXeHHS Ha worny Ta (ii) cepeaxe HaBaH-
TaXeHHRA Ha KOHCONb i CepeAHE HABAHTAKEHHS Noc
MicueBe po3nodineHe HaBaHTAXEHHS Ha worny.

B.4.3.2.3 HaBaHTaXeHHS BiATAXOK
g”

(1) B kOXHOMY BUNaaky MlcueBoro * ineHo-
ro HaBaHTaxeHHs ctoBbypa mornu, ﬂK'B 13aHO B
B.4.3.2.2, BiTpoBi MicLesi posnogifieni rbxansHi

NOTE 1: The scaling factor ks accounts for the multi-
modal response of guyed masts.

NOTE 2: The value of kg may be given in the National
Annex. The value kg = 3,5 is recommended.

NOTE 3: For simplicity uniform patch loads may be
used taking z as the height at the top of the patch for
1(z) and gp(2).

(3) These patch loads should be applied to the
mast, under mean wind loading determined from
B.4.3.2.1.

(4) For masts up to 50 m height only one case
needs to be considered, with the mean and patch
load enveloping the mast.

NOTE 1: In such cases the shear bracing in each span
should be designed for the maximum shear (and
associated torsion) in that span.

NOTE 2: In such cases the legs and their connections
in each span should be designed for the maximum
(and minimum) leg load in that span.

NOTE 3: In such cases if the mast supports a cantile-
ver, then (i) mean plus patch loading on the cantilever
and mean load on the mast and (ii) mean load on the
cantilever and mean plus patch loading on the mast
should also be considered.

B.4.3.2.3 Loading on guys

(1) For each patch loading case on the mast co-
lumn, as given in B.4.3.2.2 patch wind loads, Fpg,
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HaBaHTaXeHHS BIATAXOK fpg NOBUHHI Bpaxosy-
BaTUCA B TUX Xe Mexax, ans. pmcyHok B.4.2. Ll
Mmicuesi pos3nogineHi HaBaHTaKEHHS NOBWHHI
npUKNapaTtuca nepneHankynsapHo OO0 KOXHOI
BiATSXKKM B MIOLUMHI, B SKiA pO3TaLLIOBYHOTLCSA
BiATSIKKA | HANPSM BITPY:

should be applied within the same boundaries,
see Figure B.4.2. These patch loads should be
applied normal to each guy in the plane contain-
ing the guy and the wind, and taken as:

Fpg =

ne:
ks — xoediuieHT maciwTabyBaHHs;

Cg(z) — koedilieHT BITPOBOro HaBaHTaXEHHN
nepnerauKynapHOro 40 BIATAXKA B NNOLWMHI, B
AKIA pO3TalIOBAaHI BIATAXKA | HANPSM BITPY, BU3-
HavaeTbes 3rigHo 3 B.2.

Mpumitka 1. KoediuieHT kg MacwtabysaHHNA BpaxoBye
MYNbTUMOZAanbHY peakuito Lorn 3 BigTsXKaMu.

Mpumitka 2. 3HavyeHHs koedilieHTa mactuTabyBaHHA
ks moxe ByTu HaBefieHe 8 HauioHanbHoMy A0AaTKy.
PexkomeHaoeaHe 3HayeHHA kg = 3,5.

(2) 3 meTol0 CNpoLLERHA MicLeBi po3nogineHi Ha-
BaHTaXXEHHA MOXYTb OyTh po3noginexi no Bcin
BUCOTI OaHUX BIATSKOK LUNAXOM MHOXEHHST BA-
Le3rafaroro BiTPOBOro HaABaHTAXEHHA HA cniB-
BIAHOWEHHA Z,/Z:

ae:

Z, - BucoTa MiCLIleBOI YaCTUHKU HaBaHTaXEHHS Ha

BiOTAXKLL; i

(1) b(@)

*1+71,(2) co(2)

(B.25)

where:
k, is a scaling factor;

cg(2) is the wind force coefficient normal to the
guy in the plane containing the guy and the wind
determined in accordance with B.2.

NOTE 1: The scaling factor k; accounts for the muiti-
modal response of guyed masts.

NOTE 2: The value of ks may be given in the National
Annex. The value ks = 3,5 is recommended.

(2) For simplification the patch loading may be
'smeared’ over the whole height of the guys in
question by multiplying the above wind load by the
ratio z,/z::

where:

z, is the "height” of the patch on the actual guy;
and

. I

n —— Y

Micuese posnoisenc
HABAHTERCHHA Ha C'i‘()B()yp
Horn (TaHose)

Patch loading on mast
column (typical)

HABAHTOKCHHN Ha
Gyru posaineue,
aup. B.4.3.2.32)
Patch load on
guy (3) (may be
smeared, see
B.4.3.2.302)

Micuese posnopisce

ATHRKY (3) (MoXe

@

5 @
Nk
y

Cepetiic HABATAAKCHINA
Ha BirKKy (3)

Mean load
on guy (3)

PucyHok B.4.2 — Micuesi po3nogineHi HaBaHTaXeHHS Ha BiQTSXKW
Figure B.4.2 — Patch loading on guys
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Z — BNCOTA KPINMEeHHs BIATSHXKN SO WOTNK.

B.4.3.2.4 Bu3HauyeHHs xapakTepuUcTUK Ha oc-
HOBI MiCLUEBUX PO3N04iNeHNX HaBaHTaXXeHb

(1) HeobxigHo po3paxyBaTtu ehekT HaBaHTaXKeH-
HS1 Ha KOXEH eneMeHT cToBOypa LWOrMK i BiaTsXK-
KM Ha OCHOBI MOCNIAOBHOIO NPUKAadeHHA Micue-
BUX HaBaHTaXeHb Sp, ;.

(2) Lle npoBoaMTLCA LWASXOM PO3PaxyHKy PisHULI
MiXX eddeKTOM MICLUEBOro po3rnogineHoro HasaH-
TAXEHHS Y CNONYYEHHI 3 cepeiHiM HaBaHTaXeH-
HAM | edpeKkTOM TiNbKK CepenHbOoro HaBaHTa-
KEHHS.

(3) MoTim Ui epexTn KOMBIHYIOTLCH, SIK KOpiHb
KBagpaTHUiA 3 cymun keagparis abo:

Sp

Ae:
Spy i — €heKT HaBaHTaXeHHS (peakuis) CXeMu Ha-
BaHTaXEHHS /;

N — 3aranbHa KinbKicTb HEObXigHUX cxemM HaBaH-
TaXEHHS;

Sp — 3aranbHa fAis Micuesux po3nodineHux Ha-
BAHTAXEHHb.

b.4.3.2.5 3aranbHa fif HaBaHTaXeHb

(1) 3arankHa Aist HaBaHTaXEHb HA KOXXEH ENEMEHT
croBbypa wWornu Sy, BU3HAYAETLCA TAKUM YUHOM:

Stm

ae:
Sy — cepeaHs fis 3MIHHOTO HaBaHTaXeHHS, BU3-
HaveHa B B.4.3.2.1;

S‘D — [is 3MiHHOrO HaBaHTaXXeHHS, BU3HA4YeHa B
B.4.3.2.4, 3 BUKOPUCTAHHAM 3HaKa ANA CTBOPEH-
HSA HAaUbINbLLW CUNbHOI Aji.

(2) Y po3paxyHKy 3aranbHoro 3ycunns y acyBHii
B's13i KOXKHOrO NponbLOTY cToBOYPa WOrnu 3rigHo 3
(1) BUWE MiHIManbHE 3HAYEHHS B MEXaXx Nponbo-
TY NOBUHHE NPUAMATUCH TakUM, WO AOPIBHIOE
MaKCUMarnbHOMY 3HAYEHHID, PO3pPaxOBaHOMY Ha
BiACTaHi B 04HY YBEPTb NPOSLOTY Bif APYCY Kpin-
fneHHNA BiaTsXKK (b0 OCHOBWM WIOrMU, SKWO ue
Ma€e 3HaudeHHs). Y AaHOMY KOHTEKCTi "npofriH”
BiAHOCUTLCA [0 BiACTaHI MiX CyciaHiMu sipycamu
KpinneHHs1 BiATHKOK abo MiXX OCHOBOH i HUXHIM
APYCOM KpinneHHs (ams. pyucyHok B.4.3).

&2
Z1‘SPLi ’
=

=Sy

zs is the height to the attachment of the guy to the
mast.

B.4.3.2.4 Derivation of response under patch
loads

(1) The load effect in each element of the mast
column and guys derived from each patch load
applied successively, Sp,;, should be calculated.

(2) This should be done by calculating the differ-
ence between the load effect from the patch load
combined with the mean load and the load effect
of the mean load alone.

(3) These load effects shoutd then be combined
as the root sum of squares, or:

(B.26)

where:

Sp, i is the load effect (response) from the ith load
pattern;

N is the total number of load patterns required;

Sp is the total effective load effect of the patch
loads.

B.4.3.2.5 Total load effects

(1) The total load effects for each component of the
mast column, Sy, should be determined from:

£S5, (B.27)

where:

Sy is the mean load effect determined from
B.4.3.2.1;

S, is the fluctuating load effect determined from
B.4.3.2.4 using the sign to produce the most se-
vere effect.

(2) In the calculation of the total force in the shear
bracing in each span of the mast column in accor-
dance with (1) above, the minimum value within
that span should be taken as the highest calcu-
lated at a distance of one quarter of the span from
either adjacent guy attachment levels (or the mast
base if relevant). In this context 'span' refers to the
distance between adjacent guy levels or between
the base and the lowest guy level. (See Figu-
re B.4.3))
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La

L2

L1

1 — MiHiManbHe 3Ha4yeHHs, WO BUKOPUCTOBYETLCA A0
[aHOro NporoHy;

2 — Ave. NpuMiTKy;
3 — 3ycunnsa B 3CyBHiI B'A3I.
Npumitka. OrvHaova Kpyea cvn B 3CYBHUX B'A3EBUX

eneMeHTax B pe3ynbTaTi MICUEBOro po3noineHoro
HaBaHTaXeHHS (Noka3aHi abconioTHI 3HaYeHHs).

1 Minimum value to be used in this span

2 See NOTE
3 Force in shear bracing

NOTE: Envelope of forces in bracing members arising
from patch loading (absolute values shown).

PucyHok B.4.3 — MiHiManbHi 3ycunns B 3CyBHil B'A3i cToBbypa wornu
Figure B.4.3 — Minimum forces in shear bracing in mast column

B.4.3.2.6 Hanpsmu BiTpy, WO NignsraiTb po3rnsgy

(1) BigHoCHO KOXHOro enemeHTa wWOrMU Heob-
XiHO BpaxoByBaTW HaNPSM BITPY, WO Hagae Hait-
3Ha4HiwmMK Bnnue. Ha npakTtuui ue o3navae, LWo
NOBUHHI BYTU PO3rNAHYTI AeKinbka HanpaAMIB BITPY.

(2) Axwo worna Mae NpPakTU4YHO CUMETPUMHY
bopMy, HEOBXIOHO POIIMAHYTH HE MEHLUE TPbOX
HanpaAMiB BITPY AN TPWUrpaHHOi LLOMMK, LWO
po3KpinneHa B Tpbox Hanpsimax, To6Tto 90°, 30°
0o rpaHi i 60° go rpaHi. Ans worn 3 kBagpatHUMm
nepepisoM i po3kpinneHux B HOTUPLOX HaNpsiMax
HeoBXiaHO PO3rNAHYTU He MEHLLUE ABOX HanpsMis
BITPY: NnepneHAuKyNsApHO Ao rpaHi i 45° oo rpai.
Mpuknaan HaBegeHi Ha pucyHky B.4.4.
Mpumirka. [ina epaxyBaHHs 3aranbHoOi BTpaTu CTiid-
KOCTi cumeTpudHux worn (aue. 5.1(5)) HeobxigHo ne-
penbaunTth BBEAEHHA GiuHoro edpekTy (Hanpuknag,
6ivHoro BITPOBOro HaBaHTaXkeHHA — 2 % NOB3A0BX-
HbOIro BiTpOBOFO HaBaHTaXeHHs abo Bi,qXMﬂeHHFI Han-
pAMy BiTpy 2° Bi YABHOro Hanpsamy) nNpyv BUKOHAaHHI
pOo3paxyHKy Apyroro nopsaaky.
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B.4.3.2.6 Wind directions to be considered

(1) For each member of the mast, the wind direc-
tion giving the most severe total load effect should
be considered. This in practice means that sev-
eral wind directions should be investigated.

(2) If the mast is nearly symmetrical in geometry
and loading, at least three wind directions should
be analysed for a triangular mast guyed in three
directions, i.e. 90°, 30° to a face and 60° to a face.
For a mast with square cross section and guyed in
four directions, at least two wind directions should
be analysed, normal to a face and 45° to a face.
Examples are shown in Figure B.4.4.

NOTE: To account for overall buckling of symmetric
masts (see 5.1(5)) introduction of a lateral effect (such
as a cross-wind force of 2 % of the along wind force ora
wind direction of 2° off the notional wind direction)
should be provided in undertaking the second order
analysis.
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a—-—’-

/B IOt KPYITIOTo nepepisy

3 4 pOITIKKAMHE)
(4 stayed circular mast similar)

PucyHok B.4.4 — TUnoBsi HaBaHTaXeHHs BITpY, WO NignsrarTs po3rnagy
Figure B.4.4 — Typical wind directions to be considered

B.4.3.2.7 HaBaHTaxeHHA npu po3paxyHKy npo-
MMHIB | NOBOPOTIB

(1) MporuHm i NOBOPOTH, K NPaBUNo, MalTb 3Ha-
YEHHS TiNbKWU ANA BUKOHAHHA BUMOI ekcnnya-
TauinHol npuaaTtHocTi. Kputepil ekcnnyaTtauinHol
NPUAaTHOCTI NOBUHHI 6yTU BU3HAYEHI 3aMOBHU-
KOM B TEXHIYHUX BUMOrax Ao NpoekTy (aue. 7.2.2).

B.4.3.2.8 BitpoBe HaBaHTaXeHHs HECUMETPUU-
HUX worn abo worn i3 cknagHumM AONOMIKHUM
yCTaTKyBaHHSM

B.4.3.2.8.1 3aranbHi NONOXEHHSA

(1) BigHocHO HecumeTpuyHUX worn abo worn 3
HECUMETPUYHO  PO3TaLLOBaHWUA  CNy»x60oBUMU
enemMeHTamMn BEeNUKoro poamipy i/abo Tpocamw,
WO BUKNUKAKOTb KPYTUMbHI 3ycunns i nonepedyxe
HaBaHTaXeHHs, B 3aranbHOMY HaBaHTaXEHHI Ye-
pe3 pilo BITPOBOr0 HaBaHTaXEHHst HeobXiaHo
BpaxoByBaTU KOMOIHOBaHy Ril0 BiTPY Ha OKpeMmi
YyacTUHK, AIK 3a BiTPOM, Tak i NpoTuU BITPY, Ae ue
HeobxigHo.

(2) Buxpose 3bymxeHHSA € 3MiHHUM HABAHTaXEH-
HAM. MOXe BUHUKHYTU HEOBXigHICTb B CyMiCHOMY
BpaxyBaHHi BUXPOBOro 30ymkeHHs i HaBaHTa-
XeHHs "3a BiTpoM".

(3) MeToa BianineHHs cepeAHLOro HaBaHTaXeH-
HS 3a BiTPOM BiA 3MIHHOrO BITPOBOrO HaBaHTa-
XKEHHA HeobXigHO 3acTocoBYyBaTW, SIK BKa3aHO
ans Gawr B B.3.2.2.1. llopo worn 3 Bigtshxkamu

B.4.3.2.7 Loading for calculating deflections and
rotations

(1) Deflections and rotations are normally only im-
portant to satisfy serviceability requirements. The
serviceability criteria should be defined by the cli-
ent in the project specification (see 7.2.2)

B.4.3.2.8 Wind loading for unsymmetrical masts
or masts with complex attachments

B.4.3.2.8.1 General

(1) For unsymmetrical masts or masts that con-
tain unsymmetrically placed large ancillaries
and/or cables imposing torsional and cross wind
loads, the total forces due to the effects of wind
load should allow for the combined action of wind
on individual parts, both along wind and cross-
wind, when appropriate.

(2) Cross wind turbulence will cause fluctuating
load effects. This may need to be considered in
conjunction with along wind loads.

(3) The procedure for separating the mean along
wind loads from the fluctuating loads needs to be
carried out, as set out for towers in B.3.2.2.1. For
guyed masts, however this will necessitate a
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Uue BUKNUKAE HeoDXiQHICTbL AONOBHEHHA HABaHTa-
XEeHb PAOOM MonepedHux MicueBux HasBaHTa-
XeHb TakuM Xe YMHOM, K BKa3aHo B B.4.3.2.2.

(4) EdbekTn 3aranbLHOro HaBaHTaXeHHs Heobxia-
HO ToAi PO3paxoByBaTU TakUM HUHOM:

Stm = Sm

he:
Spyy — edekT NiHIMHUX MiCueBUX PO3NOAINEeHNX
HaBaHTaXeHb;

Spyx — edexT 6ivHuxX BITPOBMX MicLEBUX PO3NO-
LineHnx HaBaHTaxeHb;

Ky — nonpaeo4HuiA KoedilieHT cunu Big BUXPOBO-
ro 3bypKeHHs.
Mpumitka 1. 3HaueHHA Ky Moxe OyTn HaseaeHe B

HauioHanbHoMy aoaartky. PekoMeHaoBaHe 3Ha4YeHHSA
Kx =1,0.

MNpumitka 2. Buxposi 30ymkeHHs BMKMNKAOTb 3MiHHI
BITPOBI HaBaHTaXXeHHA HaBITb B CUMETPU4HUX Lornax;
NpoTe Taki HaBaHTaXeHHS, K NPaBWUIO, HE BINWBAOTb
Ha KPUTMHYHO HaBaHTaXEHi ENEeMEeHTH.

(5) Onsa noHwxeHHN edexTiB Typ6yheHTH00Ti Bifg
BUMXPOBOTO 30yPKEHHA cnig paxyBaTtui He Tak fae-
TanbHO, K NokasaHo suvlle y B.4.3.2.8.1(4), ane
HeobXiiHO nigsuuUTK Oil0 MAKCUMaNbHUX AiHiK-
HUX HasaHTaxeHb Sty Ha 10 %, wob B3saTn oo
yBaru ecbekT BUXpPOBOro 3bymkeHHs.

B.4.4 Memod cnekmpasnbHO20 aHami3y

(1) Po3paxyHOK peakuii 3a [ONOMOrow Ccnek-
TpansHOro aHanisy HeobxiaHo BUKopUCTOBYBaTH
TiNbKW 4NA BU3HAYEHHN peakuil Npyu pe3oHaHci.

(2) HepesoHaHcHWI Biaryk MOXHa BU3HaYUTH, BA-
KOPUCTOBYIOUM 3aranbHW CTaTUYHUA  MeToA
(avB. B.4.3.2), npu 3HaueHHi kg = 3,5.

(3) HonyckaeTbes, W0 METEOPONOoridyHi YMOBU Ro-
BWHHI Bignosiaaty BkasaHum B EN 1991-1-4, a
KoedilieHTH BITPOBOro HaBaHTaXXeHHs1 BKasaHum
8 B.2. Kpim TOro, npunmatotbca napameTpm, BU3-
HadeHi B goaatky B EN 1991-1-4 3a sigcyTHOCTI
TOYHIWNX AaHUX.

(4) Buxposi 36yaxeHHs1 BUKNUKaKOTb 3MiHHI BIiT-
poBi HaBaHTa)XeHHs1, SKi HeobXiaHO BpaxoByBaTH
Y CROMNYyYEHHI 3 NOB30BXHIMU BiTPOBUMU HaBaH-
TaxeHHAMKU. HeobxiaHO NpUAHATY HanexHi napa-
MeTpu, BIANOBIAHI NPUAHATUM BiAHOCHO edbekTiB
"3a BiTpoM".

(5) HeobxigHo po3paxoByBaTW peakuito ansi Bcix
BMAIB KONUBAaHbL 3 BNACHOK YacTOTOK MeHLwwe 2 'y,
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series of transverse patch wind loads to be ap-
plied in a similar manner to those for along wind
as setoutin B.4.3.2.2.

(4) The total load effects should then be deter-
mined from:

+S2, +KEShy (B.28)

where:
Spyy is the load effect from the in-line patch loads;

Spy is the load effect from the cross-wind patch
loads;

Ky is a factor to allow for cross wind intensity of
turbulence.

NOTE 1: The value of Ky may be given in the National
Annex. The value Ky =1,0 is recommended.

NOTE 2: Cross wind turbulence will cause fluctuating
cross wind loads even in symmetric masts; however
such loads will not affect the critically loaded elements.

(5) Alternatively, for simplification the cross wind
turbulence effects need not be calculated explic-
itly as in B.4.3.2.8.1(4) above but the in-line peak
load effects, Sy, from B.4.3.2.5(1) should be in-
creased by 10% to allow for cross wind effects.

B.4.4 Spectral analysis method

(1) When response is calculated by spectral anal-
ysis this should be used for the resonance contri-
bution to the response only.

(2) The non-resonant response may be deter-
mined using the general static procedure (See
B.4.3.2) using kg = 3,5.

(3) The meteorological conditions to be assumed
should be those defined in EN 1991-1-4, and the
wind resistance taken as that given in B.2. In addi-
tion, the parameters defined in Annex B of
EN 1991-1-4 should be adopted in the absence of
more accurate information.

(4) Cross wind turbulence will cause fluctuating
load effects which need to be considered in con-
junction with along wind loads. Appropriate pa-
rameters, consistent with those adopted for along
wind effects should be adopted.

(5) Response should be calculated for all modes of
vibration having natural frequencies less than 2 Hz.
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B.4.5 KonusanHs/eibpauii, suxsiukaHi euxpo-
ymeopeHHsM

(1) Axwo wornu € onopoto A8 NoraHo o6 TIUHKX
ob'ekTiB Benukoro poamipy abo nepegbavaetbes,
LLIO BOHWU MOXYTb ByTK CyTTEBO 3a6N0OKOBaHI NbO-
[OM, HeobXiaHO BM3HAYMTK iX CNPUAHATAMBICTL
A0 konueaHb/Bibpauii, BUKNUKAHUX BUXPOYTBO-
peHHAM signosigHo ao EN 1991-1-4.

B.4.6 Bibpayii eiomsxok

(1) BiaTsixkn worn HeobXigHO NepeBipATH Ha Ha-
ABHICTbL BUCOKOYACTOTHUX BiOpauiin, BUKNNKaHUX
BMXPOYTBOPEHHSIM i ranonyBaHHAM, ocobnueo y
BANagKkax obMep3anHs BigTSXOK, TAKUM YMHOM.

a) Bibpaluii, BUKNUKaHI BUXPOYTBOPEHHSIM

Y BIATSOKKAX MOXYTb BUHMKATU BibpaLii pe3oHaHCHO-
ro TUny Manoi amrutiTyau Npu HA3BbKIN LUBUOKOCTI BIT-
PY, BUKINKaHi BUXPOYTBOPEHHAM BUCOKOT YaCTOTW.

OcKinbku BUXPOYTBOPEHHS MOXE BUHUKATU Ha
BULLNX POPMaX KONNBaHb, HE MOXKHa BCTAHOBUTU
3aransHi npasuna. MNMpoTe AK HacTaHOBY MOXHa
3acTocoByBaTM AO0CBiA, WO NOKasye, WO Taki
BiOpauii 3 HanbINbLIOK BiPOriAHICTIO BUHUKAIOTD,
AKLLO HaMNpPY>KeHHSA BiATSXOK 3a BiACYTHOCTI BITPY
nepesulye 10 % pyriHylOUKMX HaMpy>XeHrb.

b) ManonysaHHs (Bkntodatoun BibpaLii, BUKNvkaHi
aotuem)

Bintskkn mMOXyTb OyTW CxwribHi OO ranonysaHHs,
KON BOHW NOKPUTI NbogoM abo TOBCTUM LUapOM
MacTuna. 36inbLUeHHs TOBLUMHU WApY MacTuna abo
neofly Moxe cchopmysaTi aepoarHaMmivHi popmu,
LLO BUKINUKAIOTL HECTAbINLHICTL TAXIHHA | niaiomy.
PesynbTatoMm MOXe CTaTh BUHUKHEHHSI HU3bKoMac-
TOTHUX BIGpauin Benukoi amnniTtygn. AHanoridHi
Bibpauii MOXyTb BUHUKATK B YMOBAX O0LLLY.

B uboMy BUNAgKy TaKOX HE MOXHA BCTAHOBUTU
3aranbHi npasusia, OCKiNbkn BUHUKHEHHSA ranony-
BaHHS ICTOTHO 3aneXuTb Bif, YTBOPEHHS Nbogy
abo npodpinto Mmactuna. Ak npasuno, ranonysaH-
HA BUHWKaE Ha BigTAXKax BENWKOro Adiametpa i
BOHO BiJHOCHO HEYYTNMUBE 40 NOYATKOBUX Hanpy-
XeHb. [ins. EN 1993-1-11, 8.3.

(2) Npu BUHKUKHEHHI BiIBpauil BiATSXOK HEOBXiAHO
nepenbaunty racii konueaHb (BiGporacii abo
cnonnepun) ans 0OMEeXeHHA NoAanblNX Harpy-
XeHb, gus. D.2.

(3) Axwo BiROMO NPO BMHUKHEHHS Takux Bibpa-
LiRr, a 3axoam 3 iX yCyHEHHs He BXuBanucs, Heob-
XiQHO NPOBECTU NepeBipKy aHKepPYBaHHS BIgTAXOK
Ha BTOMY. Y Takux sunagkax HeobxigHo 3BepHy-
TUCS 3a KOHCYMbTauielo go daxisus.

B.4.5 Vortex-excited vibrations

(1) When masts support large bluff bodies or are
likely to become heavily blocked by icing, then
susceptibility to vortex-excited vibrations, should
be taken into account in accordance with
EN 1991-1-4.

B.4.6 Guy vibrations

(1) The mast guys should be checked for high fre-
quency vortex-excited vibrations and guy gallop-
ing, particularly when the guys are iced, as
follows:

a) Vortex excitation

Guys may be subject to low amplitude resonant
type vibrations at low wind speeds caused by vor-
tex excitation at high frequency.

As excitation can occur in high modes general
rules cannot be set down. However as a guide,
experience shows that such vibrations are likely
to occur if the still air tensions in the guys are in
excess of ten per cent of their breaking load.

b) Galloping (including rain induced vibrations)

Guys may be subject to galloping excitation when
coated with ice or thick grease. The accretion of
ice or grease can form aerodynamic shapes
which provide lift and drag instabilities. These re-
sult in low frequency high amplitude vibrations.
Similar vibrations are also known to occur under
conditions of rain.

Again general rules cannot be provided as the oc-
currence of galloping is critically dependent on the
formation of ice, or profile of grease. It will gener-
ally only occur on large diameter guys and is rela-
tively insensitive to initial stay tensions. See EN
1993-1-11 (Clause 8.3)

(2) If guy vibrations are observed, dampers or
spoilers should be provided as required to limit
the resulting stresses, see D.2.

(3) Fatigue checks of the anchorages should be
made if such vibrations are known to have oc-
curred and no remedial action has been taken. In
such cases specialist advice should be sought.
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JOOATOK C
(nosigkosuin)

HABAHTAXEHHA B OBMEP3AHHA |
cnonyyeHHA OBMEP3AHHA 3 BITPOM
Mpumitka. B gaHomy gogatky po3rnagaeTbca HaBaH-
TaxeHHa Big 0OMep3aHHs | cnony4eHHst obmep3aHHs 3
BiTPOM w040 worn i 6awT. NepenbavyaeTbea BKHO-

4yeHHs uux gaHux B EN 1991 — [ii Ha koHCTpykuii.

C.1 3aranbHi NONoXeHHsA

(1) HaBaHTaxeHHs Big oxenepai Ha wornu i baw-
TU B HE3AXULLEHUX MICLIAIX MOXYTb 30inbLUyBaTU-
csl, | y cnonyyeHHi 3 BiTpoM i 36inNbWweHM
aepoAuHaMiYHUM OrnopoMm 4Yepe3 obMep3aHHs
eNemMeHTIB B AeAKUX BUNaaKax MoOXyTb OyTn BU3-
HayanbHUMK NpU NPOEKTYBAHHI.

(2) Poamipu oxenegHux BigknageHs Ha KOHCTPYK-
UiAx, a TakoX iX WiNbHICTb, pO3TawyBaHHA i
chopma B 3Ha4HIN Mipi 3anexars Big MicueBux Me-
TeoponoriyHnx ymoB, Tonorpacdii i popmu camoi
KOHCTPYKUiT.

(3) O6mepsaHHa TpaauuinHo KnacudikyeTbcs
8igNOBIAHO A0 ABOX Pi3HMX NPOUECIB NbOAOYTBO-
pexHs:

— 0bmep3aHHA BHACMiAoK NiaBULLIEHOT BONOMOCTi;
— obmep3aaHHsA B pe3ynbTaTi aTMocthepHUX onaais.

(4) Ui Tvnu obmep3aHHA MOXYTb NPUBECTU A0
YTBOPEHHSA Pi3HUX TUNIB NbOAY: M'AKUN iHIlA, TBEP-
AN iHIA, MOKPUIA CHIr | oxeneab 3 pisHUMK gisny-
HUMWU  XapakKTepucTukamu LLiNbHOCTI, aaresil,
Koreasii, Koneopy i hopmu. Hanpuknag, WinbHICcTb
3a3Buuait BaptoeTbes Big 200 kr/m3 go 900 kr/m3,
Bifl KOHLEHTPUYHUX BiaKNaaeHsb (oXxeneab i MOK-
PUA CHIr) A0 €KCLEHTPUMHOIO BigKNaAEeHHs Ha
OfHiA rpaHi, 3arocTpeHoro 3a BITPOM (M'SIKMA i
TBEPAWM iHiRn).

(5) Ans iHXeHepHOro NPoekTyBaHHA TpaauL,inHo
LOrMycKaeTbCsl, WO BCi eneMeHTu worn i 6awT no-
KPUTi NbOA0OM NEBHOI TOBLUWUHMU, LLIO Y CNOMYYEHHi
3 WINLHICTIO MOXHa BUKOPUCTOBYBAaTU MpU po3-
paxyHKy Barn nbofdy i aepoiuHaMi4HOro onopy.
Taki meToau MoxHa oBrpyHTyBaTM B MicLEBOC-
TSX, e oXeneab i MOKPUI CHIr hopmyoTs po3pa-
XYHKOBi HaBaHTaXeHHs Big oxeneai, ane y pasi
iHeto (hisuyHa peanbHicTb He 36iracTbes 3 piBHO-
MipHOIO TOBLUMHOKO NbOAY Ha BCiX enemMeHTax
worn i 6awrt. MNpoTe B MicuesBocTax, Ae Bigkna-
AEHHA Nboay Npu NigBULLIEHIA BONOrocTi BifjHOC-
HO Mani, MeTod po3paxyHKy Baru nsogy i
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ANNEX C
[informative]

ICE LOADING AND COMBINATIONS
OF ICE WITH WIND
NOTE: As this Annex deals with ice loading and
combinations of ice with wind for masts and towers it is
expected that it will be transferred to EN 1991 — Actions
on structures.

C.1 General

(1) Atmospheric ice loading on masts and towers
can, for exposed sites, grow to considerable thick-
nesses, and combined with wind the increased
wind drag due to iced members might in some in-
stances govern the design.

(2) The magnitude of ice deposit on structures, as
well as the density, the placing and the shape of
the ice on masts and towers heavily depends on
the local meteorological conditions and the topog-
raphy and the shape of the structure itself.

(3) Atmospheric icing is traditionally classified ac-
cording to two different formation processes:

— in-cloud icing;

— precipitation icing.

(4) These may result in various types of ice as soft
rime, hard rime, wet snow and glaze, having dif-
ferent physical properties concerning density, ad-
hesion, cohesion, colour and shape. For instance
the density varies typically from approximately
200 kg/m® to 900 kg/m?3, and from a concentric
deposit (glaze and wet snow) to an eccentric de-
posit on one face pointing windward for soft and
hard rime.

(5) For engineering design purposes it is tradition-
ally assumed that all members of a mast or a
tower are covered with a certain ice thickness,
which together with a density may be used for cal-
culation of the weight of the ice as well as the wind
drag. Such methods may be justified in areas
where glaze or wet snow form the design ice load,
but in the case of rime the physical reality does
not coincide with a uniform ice thickness on all
members of towers and masts. However in areas
where the ice deposit from in-cloud rime is rela-
tively small, the method of calculating ice weight
and wind drag with ice assuming a uniform
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aepoaAnHaMI4YHOro Onopy 3a HasiBHOCTI oxenegi 3
OONyLWEeHHSIM PIBHOMIPHOro wapy nbogy MoxXe
3aCTOCOBYBATUCS HA NPaKTULi, KO BUKOPUCTO-
BYHOTbCS 3HAYEHHS1, B3ATi i3 3anacom.

(6) 3 iHworo Boky, B €BpoNi € MICLIEBOCTI, CXUMNbHI
0 3HaYHOT OXKeneai, i AnAa Takux perioHie draxisui
NOBUHHI OLiHIOBaATU HaBaHTaXeEHHs Big oxeneai.
Taki OUiHKKM BKNIOYaTbL Bary, po3TallyBaHHA,
thopMy TOLLIO HABaHTaXXEHHSA Bif oxenepji Ha KoH-
CTPYKUIT, @ TAaKOX HanexHe cnonyyeHHs oxenegi
3 BiTPOM, WO Mae OyTu getansHo onucaHe.

(7) Y HWx4e HaBegeHUX NOJOXEHHAX NpeacTas-
NeHun 3aranbHUA ONUC NOBOMXEHHA 3 HABaHTa-
XeHHsIMK Big oXenegi Ta iX CNoNy4YeHHs 3 BiTPOM,
wo Aaie Ha wornu i bawTn.

C.2 HaBaHTaXXeHHA Big oxeneai

(1) OCHOBHI NONOXEHHS XapaKTepUCTUYHOro Ha-
BaHTaXXEHHS Bifg oxenepfi, BKNYaym WinbHICTb
Ta |(HWi NpOeKTHi napameTpu, HaBedeHi B
ISO 12494. Y ISO 12494 HaBaHTaXeHHS Bifg OXe-
nepi 3acHoBaHi Ha knacax oxenegi (NaMoposb i
oxeneab), ane akTUYHi KNnacu oxeneai 3a Mic-
LLeBOCTAMU HE HaBeaeHi, AK i WinbHICTbL oxeneai.

Npumitka. B HauioHansHoMy gopatky moxe 6yTn Ha-
BeleHa aoaaTkosa iHchopmauis.

(2) Ockineku oxeneab MoXe YTBOPIOBaATUCH Ha
fGawTax i Wornax HeCUMEeTPU4HO, Taki cutyauii
HeobXigHO BpaxoByBaTu. HecumeTpuyHa oxe-
neab npeacTtasnse ocobnueui iHTepec BiAHOCHO
LIOrN, Ha SIKUX oXenegb Ha Pi3HMX BIATSHKKAX
MOXe 3HA4HO BiApPI3HATUCH, BUKIUKAOUN 3MUH
ctoebypy wornu. HecumetpuuHe obmepaaHHs
BiATSHKOK MOXe ByTWU 4acTKoBO BUKIIUKAHE Hecu-
METPUYHMM HAPOCTaHHAM NbOAY 3anexHo Bif
HanpsMy BiTPY i YACTKOBO HEPiBHOMIPHUM nafiH-
HAM oXenepai 3 BiATAXOK.

C.3 Bara nboay

(1) Mpu Bu3Ha4veHHi Barn Nbody Ha rparTyacTin
6awTi abo uiorni, Ak NnpaBuno, A0NYCKAETLCS, WO
BCi KOHCTPYKUiMHI €neMeHTHn, 4YacTUHKA CXogis,
cnyx60Bi eNeMeHTH TOWO NOKPUTI NbOAOM OAHa-
KOBOI TOBLUMHW NO BCit NOBEPXHi ENEMEHTA, AUB.
pucyHok C.1.

ice cover can be practical and reasonable if
conservative values are used.

(6) On the other hand there are areas in Europe
that are very exposed to heavy atmospheric icing
and for such areas the ice load should be esti-
mated by experts in atmospheric icing. This sho-
uld include the weight, the location, the shape,
etc. of the ice load on the actual structure, as well
as the appropriate combination of ice with wind
which should be specified in detail.

(7) The following clauses provide a general de-
scription of how to treat ice load and ice in combi-
nation with wind on towers and masts.

C.2 Ice loading

(1) The principles for characteristic ice loading in-
clusive of the density and other design parame-
ters is given in ISO 12494. In ISO 12494 the ice
load is based on Ice Classes for rime and glaze,
but the actual Ice Class for the location is not
given, nor is the density of the ice.

NOTE: The National Annex may give further informa-
tion.

(2) As the ice may deposit asymmetrically on tow-
ers and masts, such situations should be taken
into account. Asymmetrical icing is of particular
interest for masts where icing on the different
guys may vary considerably causing bending ef-
fects in the mast column. Asymmetrical ice on the
guys may partly be caused by asymmetrical ice
accretion depending on wind direction and partly
caused by unequal shedding of ice from the guys.

C.3 Ice weight

(1) When estimating the weight of the ice on a lat-
tice tower or mast column, it may normally be as-
sumed that all structural members, components
of ladders, ancillaries, etc. are covered with ice
having the same thickness over the whole surface
of the member, see Figure C.1.
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PucyHok C.1 — ToBLMHa NbOAY Ha KOHCTPYKUIAHUX eneMeHTax
Figure C.1 — Ice thickness on structural members

C.4 Bitep Ta oxeneab

(1) Y paitoHax BUHUKHEHHA oxenefi cnonyyeHHs
3 BiTPOM 4acTO BNINBAE Ha NPOEKTYBaHHSA LWLOr i
G6awT. 36inbWeHnn aepogMHaMivyHKK OnNip, BUK-
NnKaHW1 BigKNageHHAMM NbOAY Ha OKpeMnx ene-
MeHTax, MOXe npuBectn A0 POPMYBaHHS Kpu-
TUYHOIO HABAHTAXEHHSA, HABITbL AKLWO LWBUAKICTL
BITPY MEHLLE MakCUManbHOro XapakTepucTUHHO-
ro 3HaveHHs.

(2) AepoanHamivHuia onip obmepsnoi 6awTtn abo
wornu Moxe 6yTU po3paxoBaHU 3 BUKOPUCTaH-
HSIM OCHOBHOTIO MEeTOAY, HaBeAeHoro B goaarky B,
3 ypaxyBaHHSIM 36iNbLUEHHsST WWPUHU ENEMEHTIB
yepes TOBLUKHY Lapy oxenegi. AKLLOo 3a30py Mix
eneMeHTamMn HeBenuki (Hanpuknag, MeHwe
75 MM), [ONYCKAETLCA, L0 BOHU 3aNOBHEHI Nbo-
Aom. BuaHaueHHs aepoanHamiyHOro onopy y pasi
namopo3si Habarato cknagiwe i HeobxigHo npwu-
ainutu ocobnuey yeary Bunagkam noBHoro o6-
Mep3aHHA worn abo rpaden worn. HacraHosa
HaBegeHa B 1ISO 12494.

(3) INpu cnonyyeHHi oxeneni i BITpy xapakrepuc-
TUYHWUA TUCK BITPY B Nepiogn 4acy, Konu Moxnuee
YTBOPEHHS OXenegi, MeHLe XapakTepucTUYHOro
TUCKY BITPY Y Oyab-akomy Bunagky. HeobxigHo
B3ATYU Lie A0 YBary, MOMHOXYHOUM XapaKTepucTuu-
HUWA TUCK BiTpy, HaseaeHun B EN 1991-1-4, nHa
koediuieHT k. KoedpiuieHT k HasegeHuh B
ISO 12494 i 3anexwvThb Bif knacy oxenegi.

C.5 AcnMmeTpuryHe HaBaHTaXKeHHA Big
obmep3aHHA

(1) AcumeTpudyHe obMep3aHHa Wornu HeobxinHo

BpaxoByBaT¥ Npu BiaKNageHHi oxeneni Ha CToB-

6yp Wornu i BCi BIATSXKKU 32 BUKNIOYEHHAM:

— OfHiET BIATAXKN BEPXHLOro SIPYCy; i Sk okpe-
MU BUNAAOK;

— [BOX BiATSKOK BEPXHBLOrO APYCY.
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C.4 Wind and ice

(1) In areas where atmospheric icing occurs, com-
binations with wind can often govern the design of
masts and towers. The increased wind drag
caused by the ice deposit on the individual mem-
bers might thus result in critical loading, even -
though the associated wind speeds are less than
the maximum characteristic values.

(2) The wind drag of an iced tower or mast may for
glaze ice be estimated using the same basic pro-
cedure as given in Annex B, taking into account
the increased width of members and component
due to the ice thickness. If the gaps between ele-
ments are small (say less than 75mm) they may
be assumed to be closed by ice. For rime ice esti-
mation of the wind drag is far more complicated,
and for fully iced mast or mast faces special atten-
tion should be taken. Guidelines are given in
ISO 12494.

(3) When combining ice and wind load, the char-
acteristic wind pressure in periods where atmo-
spheric icing can occur is less than the charac-
teristic wind pressure in all situations. This may be
taken into account by multiplying the characteris-
tic wind pressures in EN 1991-1-4 by a factor k.
The factor k is given in ISO 12494 dependent of
the Ice Class.

C.5 Asymmetric ice load

(1) Asymmetric icing on a mast should be taken

into consideration by applying the appropriate ice

to the mast shaft and to all guys apart from:

— onelane of the top guy level; and as a separate
case;

— two lanes of the top guy level.
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C.6 CnonyyeHHs oxeneni i BiTpy

(1) Cnony4eHHs oxenedi i BiTpy HeobxigHO Bpa-
XOBYBaTM K NPU CUMETPUUHOMY, TaK | NpU Hecu-
MeTpU4HOMY 0BbMep3aHHi. Po3paxyHKOBi 3HaYeH-
HA HaBaHTa)eHb HaBedeHi B 2.3, HeobxigHo BU-
KOPWUCTOBYBATW HACTYMNHI CNONYYEHHS:

— MOBHUWA Mif | CynpOBOAXYOUYUA BiTEp:

C.6 Combinations of ice and wind

(1) Two combinations of wind and ice should be
taken into consideration for both symmetrical ic-
ing and asymmetrical icing. The design values of
the loads are as given in 2.3 and the following
combinations should be used:

— for dominant ice and accompanying wind:

Y6 Gk +ViceQukice T TWKYW Qi (C.1)

— TMOBHUM BiTEP | CyNpOBOAXYOYa OXeneab:

— for dominant wind and accompanying ice:

Y6 Gk +Ywk Qi w +YiceVice Qk jice » (C.2)

ae:
k — BusHadvenun B C.4(3).

Npumitka. B HauioHansHoMy aoaatky moxe 6yTn Ha-
pefeHa goaaTtkoBa iHdopmauia wono KoediuieHTis
cnonyyeHb. PekomMeHAytoTbCA HACTYNHi KoeditlieHT
Cnony4eHsb:

where:
k is defined in C.4(3).

NOTE: The National Annex may give information on
combination factors. The following combination factors
are recommended:

ww =05, (C.3a)

Vice

(3) HacTtuHHi koediuieHTn 3aranbHoi Barv yg, Ha-
BaHTaXEHHs oXenefi v, i BiTPOBOro HaBaHTa-
XeHHS y,, HaBeaeHi B foaatky A.

=05. (C.3b)

(3) For partial factors on dead load v, ice load v,
and wind load vy, see Annex A.

69


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


OOOATOK D
(obos'si3k0BUIA)

BIATSXKW, TACII KONIUBAHD, I3ONATOPMH,
CNYXBOBI TA IHWI ENEMEHTU

D.1 Biataxku

D.1.1 Memanesi siOmsixku i enemMeHmu, wo
npayrroms Ha po3msia

(1) MeTanesBi BigTSXKU | eneMeHTH, Lo npauio-
loTbHa poatar, ave. B EN 1993-1-11.

(2) HanoeHoBau B aHTEHax NOBUHEH ByTn MeTa-
nesumM.

Mpumitka. B HauioHansHOMy aofaTky Moxe 6yTu Ha-
BeAeHa Aoaarkosa iHopMalLlis.

D.1.2 Hememanesi eiOmsixku

(1) MoxkHa BUKOpPUCTOBYBATU iHLII MaTepianu,
KpiM cTani 3a yMOBMU, LLO BOHU MaIOTb HaneXHun
MOAyInb MPYXHOCTI | BXUTI BignoBigHi 3axoam ans
3anobiraHHs BUCOKOYACTOTHUM Bibpauism.

Mpumitka. MNMpu BUBOPI CUHTETUYHUX MaTepianie 3
HWU3BLKUM MOAYNEM NPYXHOCTI Moxe 3Hanobutucs no-

CTKOCTi, WO MOXEe NPUBECTU A0 BWHUKHEHHS BUCO-
KoyacToTHux BiGpauii. KiHui Takux KaHaTiB i30nTb-
€A 3 MeTol 3anobiraHHA NPOHUKHEHHIO BONOTW, iHa-
KlWe MOXNUBUIA rpo30BUi po3psa. Moxnneo MoxyTb
3HapobuTucs Binblwi yacTkosi koedilieHTn Ans Heme-
TaneBuXx BIATSKOK, HiX ANSA cTanesBux.

(2) HemeTtanesi BigTSXXKM NOBWHHI BignosiaaTtn
HaneXHUM TexHiYHUM cneuudikauism.

Mpumitka. B HauioHanbHOoMy aoaaTky moxe 6yTtn Ha-
BegeHa AoaaTtkosa iHchopmadis.

D.2 lacii konuBaHb
D.2.1 Iacii konueaHb KOHCMPYKUYiT

(1) MoxnuBsi KonuBaHHSA, AKi MOXYTb BUHUKaTU B
6awrTi abo worni nig BANUBOM BITPY, HeObXigHO
3HWKYBATW 3a JONOMOroI0 raciiB KoOnMBaHb.

MpumiTtka. [jue. nogatok Bigoaatok A EN 1993-3-2.
D.2.2 racii konusaHb 8i0MSIXOK
D.2.2.1 3azanbHi NonoxeHHs

(1) Ansa 3MeHwWweHHA Moxnueux Bibpauin, Wwo su-
HUKaOTb Yy BIATSIKKaxX nif BRAMMBOM BITPy, He-
06XxiAHO BWKOPUCTOBYBATW OOMWH i3 HACTYMHWX
MeToaiB:
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ANNEX D
[normative]

GUYS, DAMPERS, INSULATORS,
ANCILLARIES AND OTHER ITEMS

D.1 Guys

D.1.1 Metallic guys and tension elements

(1) For metallic guys and tension elements see
EN 1993-1-11.

(2) Filling material in antennas should be metallic

NOTE: The National Annex may give further informa-
tion.

D.1.2 Non metallic guys

(1) Materials other than steel may be used pro-
vided that they have an acceptable modulus of
elasticity and provided that appropriate measures
are taken to prevent vibrations in higher frequen-
cies.

NOTE: In the selection of Synthetic materials the low
modulus of elasticity of some products may require a
higher initial tension to compensate for their lower
stiffness, which can lead to possible high frequency
vibrations. The ends of such ropes are sealed to
prevent entrance of moisture which might otherwise
lead to the discharge of lightning. Partial factors for non
metallic guys may need to be higher than for steel

guys.
(2) Non metallic guys should comply with the rele-
vant technical specification.

NOTE: The National Annex may give further informa-
tion.

D.2 Dampers
D.2.1 Structure dampers

(1) The possible structural vibrations that can oc-
cur in a tower or mast under wind should be re-
duced, if necessary, by the use of the damping
devices.

NOTE: See Annex B and Annex A of EN 1993-3-2,

D.2.2 Guy dampers
D.2.2.1 General

(1) To suppress the possible vibrations that can
occur in guys under wind one of the following pro-
cedures should be followed:
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a) Ha BiATAXKaX BCTAHOBIOIOTLCA racil KONMBaHL
y BUNAAKY, AKLWO NoyaTkoBumr po3Tar binbwe 10 %
pPO3paxyHKOBOI MILLHOCTI HA PO3PUB BILTSKKY;

D) AKWO BIATAXKM He obBnagHaHi raciasMu Konm-
BaHb, HEODXiAHO NPOBOAUTU NEPEBIPKY BiATAXKOK
B NepLli poku ekcnnyartauii Ha NpegMeT BUHUK-
HeHHs HaaMipHOT YacToTh i/abo amnnityaun Bib-
pauin. |Hakwe HeobxigHO BCTaAHOBWUTWU racii
KOnuBaHb, ik BKaszaHo B (a).

MpumiTka. ani npo Bi6pavito ame. B gogatky B.
D.2.2.2 [acii konueaHk 0N 3HWXEHHS 8UXPOBO20
Pyxy

(1) HanexHi racii konneaHb HeobXxigHO BCTaHOB-
noBaTtn y BCIX BUNagkax, Ae Nependbayvaetscs
abo cnocTepiraeTbCa BUHUKHEHHA HEMPUUHATHUX
KONMWBaHb, WO BUKNUKAIOTLCA BUXPOBUM PYXOM.
YacToTHui giana3oH KONMMBaHb MOBUMHEH OyTm
BU3HAYEHUN.

D.2.2.3 acii konueaHb Onst 3HUXEHHSI 2anory-
8aHHs (exmoqaroyu 8ibpauii, BUKITUKAHI 6rnAUeoM
dowy/eimpy)

(1) MoxHa 3a6e3neunTyt YacTKOBUIA KOHTPONb ra-
nonyeaHHA i BiOpauifi, BUKNWUKAHUX BRANNBOM
Jowy/BiTpy, 3'€QHaBWIN TOYKM MaKCUManbHOI
aMnniTyau BiATAXKOK kKaHatamu. [pu npoekTy-
BaHHI 3'€HaHb BiaTsHKOK He0bXigHO BpaxoByBaTH
uer epekT B yMOBaAX CUNLHOrO BITpy.

Npumitka. Ana 3abeanedYeHHs YaCTKOBOIO KOHTPOIIO
rafonyBaHHsi MOXHA 3aCTOCOBYBAaTW HaBillyBaHHS
nNaHUoriB, SKWO BOHW AIRTUMYTb Y BignoBigHOMY 4ac-
TOTHOMY flianasoHi.

D.3 IsonsaTopu

(1) Bubip isonsatopis NpoBOAUTLCS 3anexHO Bif
ENEKTPUYHKX | MEeXaHIYHWX XapaKTepUCTUK.
(2) MiHimansHy rpasHMuio mMiLHOCTI auB. y Bigno-
BiAHUX TEXHIYHUX YMOBaX.
(3) Apmartypa izonsTopie BiATSHXKOK NPOEKTYETLCA
Tak, Wo6 HaBiTb y pasi NOLWKOMKEHHSA eNeKTpoyc-
TaTKyBaHHA CTiMKICTE wornv 6yna sabesneyeHa.
Lle MoxxHa gocartu, Hanpuvknag, 3acToCyBaHHSIM
HapiHKX izonaTopie abo napanensHUM Nigknio-
YEHHSM i3onsTopiB.
- (4) MNpucTpoi 3axucTy Bif €NeKTPUYHOI Ayrk no-
' BUHHI 32n06iraTnm BUHUKHEHHIO AyroBoro po3psay
Ha NOBEPXHi i30M0KYMX MaTepianis, npunernux
f10 cTanesoi apmarypu.

a) Dampers should be mounted on guys in all
cases where the initial tension is greater than
10 % of the rated breaking strength of the guy.

b) Where guy dampers are not fitted the guys
should be carefully observed during the first years
of service to ensure that excessive frequency
and/or amplitude of oscillations are not occurring.
Otherwise dampers as described in (a) should be
fitted.

NOTE: For vibrations see Annex B.

D.2.2.2 Dampers to reduce vortex excitation

(1) Appropriate dampers should be installed in all
cases where unacceptable vortex-excited vibra-
tions are predicted or have been observed.
Dampers should conform to appropriate technical
specifications. A frequency band of vibration
should be specified.

D.2.2.3 Dampers to prevent galloping (including
rain/wind induced vibrations)

(1) Partial control of galloping and rain/wind in-
duced vibrations may be obtained by the attach-
ment of a rope from guy to guy, connecting the
points of maximum amplitude of two or more
guys. The effect of this under high wind conditions
should be taken into account in the design of the
connections to the guy.

NOTE: Hanging chains may also be used to provide
partial control of galloping, if the chains will operate
over the relevant frequency range.

D.3 Insulators

(1) Insulators should be selected dependent on
electrical and mechanical requirements.

(2) The minimum ultimate strength should be
taken from relevant technical specifications.

(3) Each guy insulator fitting should be designed
such that even if an insulator suffers electrical fail-
ure the stability of the mast is still ensured. This
may be achieved, for example by the use of fail
safe insulators or insulators in parallel.

(4) Arcing arrangements should be made such
that arcing will not occur along the surface of the
insulating materials adjacent to the steel fitting.

71


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


(5) Axwio B Ba3i WO BUKOPUCTOBYIOTLCA i30N4-
TOpK, HeobxigHo nepenbavnTy NPUCTPI NiGAOM-
KpauyBaHHs Ans 3abeaneyvyeHHs MOXNUBOCTI iX
3amiHn.

(6) MexaHiyHe HaBaHTaXeHHS i PO3BaAHTAXEHHS
KepamivyHOro i30nK4oro martepiany (npu mexa-
HiYHMX BUNPOBYBaHHSAX i/abo Npu MOHTaxi) npo-
BOOUTLCHA BIAMOBIAHO A0 HaNEXHUX TeXHiYHUX
cneuudikauin.

Mpumitka 1. B HauyioHanbHoMy gopatky moxe 6ytu
HaBegeHa goaatkosa iHpopmadin. Y pasi BiaCyTHOCTI
IHWWMX A2HUX HABaHTAXEHHS | PO3BAHTAXEHHS NPOBO-
OATbCA 3i LUIBUAKICTIO NpMBnuaHo 5 % nepepbadyeaHo-
ro HaBaHTaXeHHsA NOCNIAOBHO, 3 iHTepBanNoM NpUbnNUs-
HO 1 xB Tak, o6 TpMBanicTb NPOUECY HABAHTAXEHHS
abo posBaHTaXXeHHA cknagana He meHwe 20 xB.

Mpumitka 2. EnexkTpuyHi xapaktepucTuku aue. B Ha-
UioHanbLHOMY goaaTky.

D.4 Cnyx6os8ii Ta iHWi eneMeHTH

D.4.1 Cxodu, nnam¢opmu mouwio

(1) Cxoou, nnatdopMu, Oropoxi Ta iHLWi enemeH-
TV MOBWHHI BIigNOBIgATU TEXHIMHUM cneumndika-
uisim.

Mpumitka. B HauioHaneHoMy goaatky Moxe 6yTn Ha-
BeaeHa aopartkosa iHcopmauis.

D.4.2 'po3o3axucm

(1) bawTy, WoOrnu1 i BIATAXKA HeobxigHO edek-
TUBHO 3a3eMNSATU 3 METOIO rPO303axUCTy. 3axucT
Moxe ByTu 3abe3neveHuii MeTanesolo CTPIYKoIo,
3aKinbLUb0BaHOKW Haskono 6asu 3 npuegHaHHAM
00 MeTaneBux LUTUPIB i NNUT, BCTAHOBEHUX B
FPYHTi. AHKEPU BIATSXKOK NOBUHHI OyTW 3axuileHi
aHanoriYHUM YUHOM.

(2) Cucrema 3asemneHHs NOBUHHA BYTHU 3MOHTO-
BaHa [0 3BeOEHHSA CTaneBol KOHCTPYKLUii, Heob-
XigHo nepenbaunty 3'eOQHaHHA AN cUcTemMu
3a3eMMEeHHS B NPOLECi MOHTaxy.

(3) AKWO BCi KOHCTPYKLiMHI 3'€QHAHHS enekTpuUd-
HO 3B'A3aHi, HeMae HeobXiQHOCTI B A4OAATKOBUX
NiZKMIOYEHHSAX.

Mpumitka. B HauionansHomy gogaTky moxe 6yTy Ha-
BeficeHa AodaTtkoBa iHdopmauis.

D.4.3 3azopodxyeansHi agiayilHi eozHi

(1) KoHCTpykuii, wo npeacTtasnsoTe Hebeaneky
AN pyxy NOBITPSAHUX CydeH, NOBUHHI 6YTU NO3Ha-
YeHi.

Mpumitka. B HauioHansHoMy aoaatky Moxe ByTu Ha-
BegeHa [oJaTkoBa iHdopmaLis.
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(5) Where insulators are used at the base of the
mast, jacking facilities should be provided to en-
able replacement of units.

(6) Mechanical loading and unloading for ceramic
insulating material (during mechanical tests and/
or during construction) should be carried out in
accordance with the relevant technical specifica-
tions.

NOTE 1: The National Annex may give further informa-
tion. In the absence of other data loading and unloa-
ding should be undertaken at a rate of approximately
5 % of the expected load in steps of approximately
1 minute, such that any loading or unloading will take
not less than 20 minutes.

NOTE 2: For electrical properties see National Annex.

D.4 Anciilaries and other items
D.4.1 Ladders, platforms, efc.

(1) Ladders, platforms, safety rails and other an-
cillaries should comply with the relevant specifica-
tions.

NOTE: The National Annex may give further informa-
tion.

D.4.2 Lightning protection

(1) Towers, masts and guys should be effectively
earthed for protection against lightning. This may
be achieved by a metallic tape ring around the
base connected to metallic plates and rods em-
bedded in the soil. Guy anchors should be simi-
larly protected.

(2) The earthing system should be completed be-
fore erection of the steelwork, and connections
should be made to the stay earthing system as
erection work proceeds.

(3) Provided that all the structural joints are elec-
trically continuous, no further bonding need be in-
corporated.

NOTE: The National Annex may give further informa-
tion.

D.4.3 Aircraft warning

(1) Structures that constitute a hazard to aerial
navigation should be marked.

NOTE: The National Annex may give further informa-
tion.
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D.4.4 3axucm eid eaHdanismy

(1) HeobxiaHO BXUTY BIANOBIAHUX 3AaXUCHUX 3a-
xoaiB ANA obMexeHHA AOCTyny He ynoBHOBaXe-
HUX OCib.

Mpuwmitka. B HauioHanbHOMY goaaTky Moxe byTv Ha-
BeAeHa noaaTknea iHpopmauis.

D.4.4 Protection against vandalism

(1) Suitable protective measures should be in-
stalled to restrict access by unauthorized per-

sSons.

NOTE: The National Annex may give further informa-

tion.
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OOOATOK E
(noBigkoBun)

PO3PUB BIOTAXKU

E.1 Bctyn

(1) Po3pus BigTsixkkn € aBapitiHoIO aieto. HacTkoBi
xoediyieHTu gue. B poanatky A.

(2) TouHni po3paxyHOK JUHAMIYHOT Ail Ha wWwornwn
3 BIATSKKAMU, BUKMUKAHOI panTOBUM pPO3PUBOM
BiATAXKW, BENbMK CKNagHWNA, OCKINbKM AesKi 3
Pi3HUX YMHHWKIB, WO BMSIMBAIOTb Ha MNOBEAiIHKY
wornw Bigpasy nicns po3puey, HEACHI, HaNpPUK-
nap, xapaktep po3puBy, raciHHA KONWUBaHb LWOr-
nu i BIATSXKOK, BibpaList BIiATAXOK i LIOMMu TOU0.
BianosigHO MOXHa NPUAHATH CNpoLleHy Moaenb
po3paxyHky, HaBegeHy B E.2. KoHcepBaTWBHUIA
meTtog (i3 3anacom) Hasegenwi B E.3.

E.2 CnpolueHa po3paxyHKoBa cxema

(1) Npyt BUKOPUCTAHHI CNpoLIEHOT MoAENi po3pa-

XYHKY WOrNK Y 3B'A3KY 3 PO3PUBOM BIATSKKU [0-

NyckaeTbCA, SKUIO AWHaMIYHI Aii ekBiBaneHTHi

CTaTUUHUM CuMaMm, AilYMM Ha Worny Ha piBHi

APYCY KPiNnNeHHs BiATAXOK, Ae, sk nepenba-

YaeTbes, BinbyBcA po3pus.

(2) Npun po3paxyHKy Takoi CTaTUYHOI eKBiBaneHT-

HOi cunn Fp, 4 5 OMUCAHOT HWXKYE, AOMYyCKa-

€TbCA, LUO:

— pPO3puB € NPOCTUM PO3PI3OM BIATSPKKY;

— eHepria NpyxHoi gedhopmadii Biatskkn 1 (ave.
pucyHok E.1) nepen po3pvBOM He BpaxoBaHa;

— He BpaxoBaHO raciHHa KONUBaHb;

I

Tinfiom
Elevation
Mo3Haku:
1 - BiaTaxka 1;
2 — Biataxka 2;
3 - BigTaxka 3;
4 — MporuH

ANNEX E
[informative]

GUY RUPTURE

E.1 Introduction

(1) Guy rupture is an accidental action. For partial
factors see Annex A.

(2) The precise analysis of a guyed mast for the
dynamic actions caused by a sudden rupture of a
guy is very complicated, because several of the
different factors influencing the behaviour of the
mast immediately after failure are uncertain; for
instance the character of the rupture, the damping
of the guys and the mast, the vibration of the guys
and the mast, etc. Accordingly, the simplified ana-
lytical model given in E.2 may be adopted. A con-
servative procedure is given in E.3.

E.2 Simplified analytical model

(1) For the simplified analysis of a guyed mast due
to the rupture of a guy, the dynamic forces should
be assumed to be equivalent to a static force act-
ing on the mast at the level of the set of guys
where rupture has assumed to have occurred.

(2) For the calculation of this static equivalent
force Fy gyn sq described below, it is assumed
that:

— the rupture is a simple cut through the guy;

— the elastic energy stored in guy 1 (see Figure
E.1) before the rupture occurs is neglected,;
damping is not taken into account;

2
! .
3
epepis BepxuboOro ApyCy
Section at top level
Key:
1 Guy 1
2Guy?2
3Guy3
4 Deflection

Pucytok E.1 — PoapuB BiaTaxku
Figure E.1 — Guy rupture
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— HE BpaxoBaHO BITPOBE HaBaHTaXEHHA npwu
pO3paxyHKy eKBiBaneHTHOI CUMu.

(3) Mpw BKazaHOMy NPOrWHI BIATSXKA 2 i 3 AitoTb
Ha worny 3 cunoto Fy, g4. Lle nokasaHo Ha pucyHKy
E.2 y surnagi kpueoi 1. OueBnaHo, WO F,,YSd
3MeHWYeTbCs Npu 30iNblUEHHI NPOTuMHY Yepes
ocnabrneHHs HaTary BiATSHKOK.

(4) Kpim KoMNIekTy BifTsHKOK AaHOTo Apycy, Ans
WIOrNOBOI CUCTEMU MOXe ByTU TakoX nokasaHe
BiHOLWEHHS 30BHILUHLOI FOPUIOHTaNLHOI CUNK |
BioxunenHs uenTtpa. Ha pucyHky E.2 ue sigHo-
LUEeHHA NoKa3aHe 3a JONOMOrol KpuBoi 2. Y Micu
nepepisy kpuBux 1i 2 asi cunu ogHakosi, TO6TO B
HasBHOCTI cTaTu4Ha piBHosara. [litoua cuna Ha
3'eaHaHHs — Fp, oo og-

(5) Y MOMeHT po3puBy eHepris 3ocepefxeHa y
BiATsHKKax 2 i 3. Konu ujorna no4nHae Bigxunatu-
Csl, UA eHepris 4acTkoso TpaHChHOpMYETLCS B
KiIHETUYHY.

(6) Mpu MakcumanbHOMY nNPOruHIi  KiHETUYHA
eHepris OOPiBHIOE HYNIO, OCKINbKKU eHepris, BTpa-
yeHa BiaTAXKamu 2 i 3, nepegaHa worni y surnsgi
eHeprii NpyxHoi Aecdopmadii Ha cToBbyp |
BiATSYKKU. [ACIHHA KONUBaHbL HE BpaxoBaHe.

(7) DonyckaeTbes, WO eHepris, BTpadyeHa BiaTax-
kamun 2 i 3, oopisHIoE AinsAHUi A2 nig kpueoio 1 Ha
pucyHky E.2.

(8) Mporun, B peaynbTaTi aKkoro Asi g4iNaHkN A1 i
A2 cTalTb 0AHAKOBUMU, HEOBXIAHO NPUAHATH AK
OVHaMIYHUA NPOruH Ugyn-

F
A

Fh, dyn, SA] I\

Fh, stat, Sd

— the wind loading when calculating the equiva-
lent force is neglected.

(3) For a given deflection u guys 2 and 3 acton the
mast shaft with a force F, g4 The relation is
shown in Figure E.2 as curve 1. It will be seen that
F},sq decreases with increasing deflection owing
to slackening of the guys.

(4) For the mast system, except for the set of guys
at the considered level, the relation between an
external horizontal force and the deflection of the
node can be shown as well. In Figure E .2 this rela-
tion is shown in curve 2. Where the two curves 1
and 2 intersect, the two forces are equal, i.e. there
is static equilibrium. The force acting on the joint
is F, h,stat, Sd*

(5) At the moment that rupture occurs, energy is
stored in guys 2 and 3. When the mast starts de-
flecting, this energy will partially be transformed
into kinetic energy.

(6) At the maximum deflection, the kinetic energy
will be zero, because the energy lost in guys 2 and
3 has been transferred to the mast as elastic
strain energy in the shaft and the guys. Damping
has not been taken into consideration.

(7) The energy lost in guys 2 and 3 should be as-
sumed to be equal to the area A2 below curve 1in
Figure E.2.

(8) The deflection resulting in the two areas A1
and A2 being equal, should be taken as the dy-
namic deflection v,

Hinsuka Al nia xpusoo 2
Arca Al under curve 2

Ustat

Mo3Haku:
1 - Kpuea 1: BigTaixkn 2 i 3
2 — Kpuea 2: worna 6e3 sigrsikok 1,211 3

Hinanka A2 nin kpusoto 1
Area A2 under curve |

1 Curve 1: Guy 2 and 3
2 Curve 2: Mast excluding guy 1,2 and 3

PucyHok E.2 — padik "cuna-nporuy"
Figure E.2 — Force-deflection diagram
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(9) Onnamivyna cuna Fh,dyn'Sd BignoBsigae ubomy
AnHaMivHoMy nporuHy. KoedpiuieHT auHamivHoi
Jii @ MOXXHa BU3HAUYUTU TAKUM YUHOM:

o

(10) BuwenasegeHnin MeToa po3paxyHKy wornm
Bigpa3sy Micns MOXNUBOIO PO3puBY BIATAXKKU 3a-
CTOCOBYETLCH A0 WO, WO PO3KPINneHi B TpboX
nnowmHax. Woao worn, po3kpinneHnx B YOTUPLOX
(abo BinbLue) NnoLmMHax, NPUAMAaETLCH aHanoriy-
HUW MeTOo/, 3aCHOBaHMUI Ha TUX e NpUHLMNax.

(11) 3a norogkeHHsAM NPOEeKTYBanNbHUKIB, 3aMOB-
HUKa | KOMNETEHTHUX OpraHie BuLle3ragaHa au-
HaMmiyHa cuna, Wo BWHUKAE MNpU po3puBi, He
NoBUHHA KOMBIHYBaTUCA 3 KNIMaTUYHUMWN HABaH-
TaXKeHHAMU.

E.3 KoHcepBaTMBHUM MeTOA (pO3paxyHoK i3
3anacom)

(1) OvHamiuHi cunu B8 cTosBYpi Wornu i BigTsX-
Kax, BUKMNUKaHI pO3PUBOM TpOca, MOXyTb ByTu
po3paxoBaHi i3 3anacom, Ans LUboro éwkopucm-
BYETLCA HACTYMHUIA CTAaTUYHNIA PO3PaxyHOK.

(2) M'opusoHTanbHWn KOMNOHEHT CUNK, Wo Aie y
BiATAXUI nepea po3puBoM, HEOBXiAHO BUKOPWUC-
TOByBaTU K AOAATKOBY cuny, Ailody Ha worny
6e3 NoWKOMKEHOT BIATSKKN.

MNpumitka. 3a BiACYTHOCTI iHWMX KNIMaTU4HUX HABaH-
TaxeHb BOHA BiNOBi4a€ NOYaTKOBOMY pO3TSFY.

(3) PesynbTylody cuny BigaTskkm HeobxinHO
36inbWINTY, BUKOpUCTOBYIOMKU KoediuieHT 1,3,
AIKLLO B LLIOMNi ABa SIPYCH PO3KPINNIOBaHHS, abo y
pasi po3rnsaay po3puBy BEpPXHbLOI BiTAXKKN.

E.4 AHani3 nicns po3puBy BiATAXKK

(1) B ponoBHeHHs [o MeToAiB, HaBeAeHUx B E.2 i
E.3 Buwle, Bigpasy nicna po3puvBy BIATSXKKA LLOT-
na noBWHHa BUTPUMYBATW BITPOBi HABaAHTAXEHHS
NMPOTArOM KOPOTKOro nepiogy 4acy, nok4 He byae
BCTAHOBMEHa TMMYacoBa BiATAXKa.

(2) Akwo He HaBedeHi Aki-Hebyab iHWI BUMOrH,
worna 6e3 3pyHoBaHOI BIATAXKA NOBUHHA BUT-
puUMyBaTU NOHWXKEHEe BITPOBE HaBaHTaXeHHS,
Ailove AK CTaTU4He HaBaHTaXeHHs, | 6e3 micue-
BOrO pPO3MOAINEHOro HaBaHTaXeHHA BITpy. [NoHn-
XeHe BITpoBe HaBaHTa)XeHHA npuAamaeToes 50 %
XapaKTepUCTUYHOrO CepeaHbOro BITPOBOrO Ha-
BaHTa)XeHHs1, Oito4oro Npu Hanbinbi HecnpusT-
NMBOMY Hanpami BiTpy.
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(9) The dynamic force Fh.dyn,sa cOrresponds to
this dynamic deflection. The impact factor ® may
be determined using:

F
_"hdynSd (E.1)
Fh,stat,Sd

(10) The above procedure for the analysis of a
mast just after a possible guy rupture has oc-
curred applies to a mast guyed in 3 directions. For
masts guyed in 4 (or more) directions similar pro-
cedures based on the same principles should be
adopted.

(11) If agreed between the designer, the client
and the competent authority the above dynamic
force arising from the rupture should not be com-
bined with climatic loads.

E.3 Conservative procedure

(1) The dynamic forces in the mast column and
the guys caused by a cable rupture can be con-
servatively estimated using the following static
calculations.

(2) The horizontal component of the guy force act-
ing in the guy before the rupture should be used
as an additional force acting on the mast without
the broken guy.

NOTE: In the absence of other climatic loads this
corresponds to the initial tension.

(3) The resulting guy forces should be increased
by the factor 1.3 in the case of masts with 2 stay
levels or if the rupture of a top guy is considered.

E.4 Analysis after a guy rupture

(1) In addition to the procedures set out in E.2 or
E.3 above, immediately after the rupture of a guy
the mast should be able to withstand wind loads
for a short period until temporary guying can be
arranged.

(2) If no other requirements are given, the mast
without the ruptured guy should be able to with-
stand a reduced wind load, acting as a static load,
and without patch wind loading. The reduced wind
loading should be taken as 50 % of the character-
istic mean wind loading, acting in the most ad-
verse wind direction.
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NOOATOK F
{noBigkosun)

BUITOTOBNEHHA

F.1 3aranbHi nonoxeHHA

(1) BurotoBneHHs i MoHTax 6awwiT i worn nposo-
auTtbes signosigHo ao EN 1090-2.

F.2 BonToBi 3'¢gHaHHA

(1) Bci 6onToBi 3'eaHaHHA B 6awTax i wornax no-
BMHHI OyTn 3axuuleHi Big ocnabneHHs ranok npu
ekcnnyarauii.

(2) Y micusx, oe HeobxiaHO BpaxoByBaT edhekT
BTOMW, 6ONTOBI OTBOPU B enemeHTax MNOBUHHI
6yTn npoceepaneHumun.

(3) MoxxHa BukopucToByBaTH nigirHani un GinbLu
XOPCTKi Aonyckn Ha GonToBi OTBOPU HiXK HaBe-
neHis EN 1993-1-1, B TUxX Micusix, ae 3cyBn Heba-
XaHi (gue. 4.2.2).

F.3 3BapHi 3’'egHaHHA

(1) AkicTb 3BapHUX WBIB, WO AONYCKAETLCS NpU
BU6OPI HaMeXHOro Knacy BTOMHOIO ONOpPY KOHCT-
pykuiiHoi getani (ame. 9.3), noBuHHa 6yTn BKasa-
Ha Ha pobounxX KpeCneHHs X KOHCTPYKLUii.

F.4 Jonyckun
F.4.1 3acanbHi nonoxeHHs

(1) Mpu BurotToBneHHi HeobXiAHO BUKOHYBATH [10-
nycku, HaseaeHi B EN 1090, yactuHa 2.

(2) Axwo ponycku, HaseaeHi B EN 1090, He Bia-
noBigaKTbL BUMOram A0 (PYHKUIOHYBAHHSI KOHCT-
pykuii, HeobxiaHO 3acTocoByBaT¥ BinbLU XKOPCTKi
DOMyCKU.

F.4.2 Jonycku Ha MOHMaX

F.4.2.1 [pamyacmi 6awmu

(1) HeobxigHo BKasaTu mMakcuMansHe BigXunex-
Hs1 Bepxa 6awTu.

Mpumitka. B HauioHansHOMY AoaaTKy Moxe ByTu Ha-
BeAeHa aogatkosa iHchopmalin. PekomeHaoBaHe Mak-
cMManbHe BIAXMNEHHA Bepxa bawTM He NOBUHHO
nepesuwlysatu 1/500 sBucotu Gawitu.

(2) OcraTto4He BUpiBHIOBaHHSA 6awwTn HEOOXIAHO
NPOBOANTU B CMOKIMHUX YMOBAX 3 ypaxyBaHHSIM
TeMnepaTypHOro BnNnNuBy.

F.4.2.2 lljoznu 3 sidmsikkamu

(1) Npy NpoekTyBaHHi HEOBXIAHO BUHAYUTU YyT-
NUBICTb KOHCTPYKLiT A0 3MiHHOT LUBMAKOCTI BiTPY
NpK OCTaTOYHOMY BUPIBHIOBAHHI | HATATY BiATSXOK.

ANNEX F
[informative]

EXECUTION

F.1 General

(1) Towers and masts should be fabricated and
erected according to EN 1090-2.

F.2 Bolted connections

(1) All bolt assemblies on towers and masts
should be provided with suitable measures to
avoid any loosening of nuts in service.

(2) Bolt holes in members should be drilled, where
fatigue effects cannot be ignored.

(3) Fitted or friction grip bolts, or closer tolerances
on bolt holes than those given in EN 1993-1-1
may be used where displacements are critical
(see 4.2.2).

F.3 Welded connections

(1) The quality of welds assumed in selecting the
appropriate fatigue class of a structural detail, see
9.3, should be specified on the drawings for the
fabrication of the structure.

F.4 Tolerances
F.4.1 General

(1) The tolerances given in EN 1090, Part 2
should be satisfied in fabrication.

(2) Tighter tolerances should be used where toler-
ances from EN 1090-2 do not satisfy the require-
ments for the function of the structure.

F.4.2 Erection tolerances

F.4.2.1 Lattice towers

(1) The maximum displacement of the tower top
should be specified.

NOTE: The National Annex may give further informa-
tion. A maximum displacement of the tower top not
more than 1/500 of the height of the tower is recom-
mended.

(2) Final plumbing should be done in calm condi-
tions taking due account of any temperature ef-
fects.

F.4.2.2 Guyed masts

(1) The sensitivity to the structure to varying wind
speeds for final plumbing and guy tensioning
should be determined in design.
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Mpumitka. Ak npaBuno, SKWO Taki onepauii Nposo-
OSTLCA NpU WBWAKCCTI BITPY, WO nepesuLLye 5 m/c, He-
06xigHO BUKOHATK pO3paxyHKM 3 MEeTOl KomneHcauii
BNNMUBY BIiTPY 3 ypaxyBaHHAM TeMnepaTypHOro BrnmBy.

(2) OcTaTouHe BUPIBHIOBAHHSA | HATAr BiATAXOK
NOYMHAETLCA, K NPaBUMNO, 3 HWXKHLOTO SAPYCY
PO3KPINMAOBaHHS.

Mpumitka. B HauionanbHoMy aopatky MoxyTtb ByTu
HaBeOeHi rpaHu4Hi gonyckn. PeKoMeHayloThCA Ha-
CTYNHi 3HAYEHHA:

a) ocTaroyHe NONOXEHHS LeHTPansHOI OCi LWornn no-
BUHHEe BYTW B MeXax BEpTUKaNbHO PO3TALLOBAHOMO
KOHyCa 3 BEPLUMHOIO Ha OCHOBI WOMW, i pagiycom, o
popieHioe 1/1500 Bucotn Hap 6asow wornu. Ue He
BIAHOCWUTLCH A0 BiATSXOK aHTEeH ab0 aHTEHHNX rpaTok;
b) pe3ynbTylounii ropusoHTanbHUA KOMMOHEHT NovaT-
KOBOFO PO3TAry BCiX BiATSOK 4AHOMO SiPyCy He NOBU-
HeH nepesuLlysaTi 5 % cepeaHbOro ropu3oHTanbHONO
KOMMNOHEHTA NOYATKOBOIO PO3TArY BiATSXKOK ANA AaHO-
ro sipycy. Mo4yaTkoBWI pO3TAr OKPEMOT BigTAXKU AAHO-
ro sApycy 3a XogHux o6CTaBWMH HE NOBUHEH Bigpi3-
HSTUCA Bif, PO3PaxyHKOBOTo 3HaAYeHHs Binblue Hix Ha
10 %, ave. EN 1993-1-11;

C) MakcMManbHWUA NOYATKOBWUIA NPOTrUH CTOBBYpA LWwor-
nM MK AgBOMa fipycamu BIiATSXOK MNOBUHEH 6yTn
L/1000, ae L — BigCTaHb MiX 4aHUMKN Spycamu.

d) nicnAa MOHTaxy AONYCK Ha BUPIBHIOBAHHA TPbOX
NoCcNiAoBHUX 3'€HAHb BiOTSHKOK 40 LOriM obMexeHnin
3HadveHHsm (Lq + L)/2000, ge L, i L, — noBXuHU aBox
NOCAIJOBHUX NPOroHiB cToBGYpa Lwornu.

F.4.3 O6MexeHHA Hamsi2y

(1) Nicns MoHTaxy HeobxiAHO HaTArHYTU BIATSX-
KV BignNoBiAHO A0 NPOEKTHUX pO3paxyHKiB 3 ypa-
XyBaHHAM haKTUYHOI Temnepatypu B Micli
ycTaHoBku, ans. EN 1993-1-11.

(2) Wob 3mMeHWUT MOXNUBOCTI BUHWUKHEHHS
gibpadii BiaTAXKOK, HEOOXiAHO NPOBOANTM HATAT
3a BIACYTHOCTI BiTPY, HaTAr KOXHOI BIOATSHKKW MO-
BUHEH ByTu MeHwwe 10% Bia pyHAHYIOYOro HagaH-
Ta)XKEHHSA.

Mpumirka 1. Woao worn Heeenukoi BUCOTU Le 3Ha-
YeHHA Moxe ByTu 36inbLueHe.

MpumMitka 2. HU3LKUA CTyNiHb HATATY 3a BigCyTHOCTI
BITPY MOXe NPUBECTU A0 ranionyBaHHs BigTSXOK.

F.5 MNonepenHin po3Tar BiATAXKOK

(1) Ansa 3abe3neyeHHs NPYXHOrO CTaHy BiaTAXKA
HeobXiaHo ii 3a3pganeriab po3TArHYTH (A0 aHKepy-
BaHHg). Lle MoxHa 3pobuTti Ha BMPOGHULTBI no-
cTavyanbsHuka abo, SKLLO € BiANOBIAHI MOXNNBOCTI,
Ha byaisenbHoMy MaraaHumky, avs. EN 1993-1-11.
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NOTE: Generally if such operations are to be under-
taken in wind speed in excess of 5m/s calculations will
be required to compensate for the effects of wind,
taking due account of any temperature effects.

(2) Final plumbing and tensioning of guys should
normally proceed from the lowest guy level up-
ward.

NOTE: The National Annex may give limits for the
tolerances. The following values are recommended:

a) The final position of the centre line of the mast
should all lie within a vertical cone with its apex at the
mast base and with a radius of 1/1500 of the height
above the mast base. This does not apply to halyards
or aerial array wires.

b) The resultant horizontal component of the initial guy
tensions of all the guys at a given level should not
exceed 5 % of the average horizontal component of the
initial guy tension for that level. The initial tension in
any individual guy at a given level should in no case
vary more than 10 % from the design value, see
EN 1993-1-11.

¢) Maximum initial deflection of the mast column
between two guy levels, where L is the distance
between the guy levels in question, should be L/1000.
d) After erection the tolerance on the alignment of 3
consecutive guy connections on the shaft is limited to
(L4 + L,)/2000, where L4 and L, are the lengths of the
two consecutive spans of the shaft.

F.4.3 Tensioning constraints

(1) After erection, the guys should be tensioned in
accordance with the design calculations, taking
due account of the actual temperature on the site,
see EN 1993-1-11.

(2) In order to minimise the possibility of guy vibra-
tions still air tensions should be selected such that
for each guy the tension is less than 10% of its
breaking load.

NOTE 1: For small masts this figure may be exceeded.

NOTE 2: Low still air tensions can give rise to galloping
of guys.

F.5 Prestretching of guys

(1) In order to ensure that the rope is in a truly
elastic condition guys should be prestretched
preferably prior to terminating. This may be done
at the supplier's works or, if suitable facilities ex-
ist, at the erection site, see EN 1993-1-11.
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Mpumitka. HeobxigricTb nonepegHbLOro posTAry 3a-
NexnTe Big NnadoBaHoOl NporpamMmM nNoganblux Ha-
TAMB, TUNY i PO3MIPY BMKOPMCTOBYBaHKUX kaHaTie abo
TPOCIB, @ TaKoX X CIPUAHATIMBICTL A0 BiOXUNEHb.

(2) MonepeaHin po3TAr NPOBOAUTLCH LWINAXOM
UUKMIYHOTO JoAaBaHHSA HaBaHTaXEeHHA A0 Bia-
TSHKKM, WO cknaaae sig 10 % ao 50 % eig pyHyio-
4oro HasaHTaxeHHs. KinbKicte LUKNiB NOBUHHA
6yT1 He meHwe 10. [aHy npoueaypy He MoxHa
BMKOHYBATW, NPONyCcKatouy HaBaHTaxeHy BigTaX-
Ky Yepes LWKiB.

NOTE: The need for prestretching is dependent on the
planned programme for retensioning, the type and size
of the rope used and the sensitivity to deflections.

(2) Prestretching should be carried out by loading
the guy cyclically betweEN 10 % and 50% of its
breaking load. The number of cycies should not
be less than ten. This process should not be car-
ried out by passing the loaded guy around a
sheave wheel.
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OOOATOK G
(noBiakoBui)

BTPATA CTIMKOCTI
ENEMEHTIB WlOrn | BAWT

G.1 Onip BTparTi CTINKOCTi CTUCHYTUX
eneMeHTiB

(1) PospaxyHkoBuia onip BTpaTi CTIMKOCTi CTUCHY-
TOro eneMmeHTa B rpartyactii bawTi abo worni
BM3HadaeTbea BignosiaHo go EN 1993-1-1 takum
YNHOM:

ANNEX G
[informative]

BUCKLING OF COMPONENTS
OF MASTS AND TOWERS

G.1 Buckling resistance of compression
members

(1) The design buckling resistance of a compres-
sion member in a lattice tower or mast should be
determined according to EN 1993-1-1 as:

Y Af,
Npra ==L
YMA1
ans nepepisis knacis 1, 2 i 3 (for class 1,2 and 3 cross section), (G.1a)
et 1,
Npra = g
YMA1
Ansa nepepisie knacy 4 (for class 4 cross sections), (G.1b)

ne:
¥ — KoediLieHT 3MeHLWeHHA Npu BiaNoBiaHin ¢op-
Mi BTpaTW CTIAKOCTi, BU3HaveHun B 6.3.1.2
EN 1993-1-1.

(2) Npwu nocTiINHOMY OCLOBOMY CTUCKY E€MEMEHTIB
3 NOCTiMHUM Nepepi3om KoediLiEHT 3MEHLLEHHS ¥
i ¢ koediUieHT ANA BUBHAYEHHS ¥ BU3HAYaTbCH
3 BUKOPUCTAHHAM eeKTUBHOI THYYKOCTI Xeff

3amicTb A. EdbekTuBHa rHyuKicTb Xeﬁ pospaxo-
BYETLCS TaKUM YUHOM:

ae:
k — echbekTUBHWIM KoedilieHT rHyykocTi, ane. G.2, i

where

% is the reduction factor for the relevant buckling
mode defined in 6.3.1.2 of EN 1993-1-1.

(2) For constant axial compression in members of
constant cross section, the reduction factor y and
the factor ¢ to determine y should both be deter-
mined with the effective slenderness ratio A o4 in-

stead of 1. The effective slendemess ratio Ao is
defined as:

eff =KX, (G.2)

where:

kis the effective slenderness factor obtained from
G.2 and

T
Aq

A4 — BA3Ha4aeTbes B EN 1993-1-1

A — FHyYKiCTb NpU BIANOBIAHIK DOPMi BTpaTH CTiit-
KocCTi, AuB. gogaTtok H.

MNpumitka. EdpektnsHa rHyuvkicTe BpaxoBye YMOBM
o6NNUpaHHsi CTUCHYTOrO ENEMEHTa.

(3) Onsa okpeMnx enemeHTiB 3 KyTUKOBOIO Mpo-
dinto, obuaga KiHUi AKMX 3aKpinneHo HEXOoPCTKO
(A MiHiMym gBoma GonTtamu, fKuio ue GonToBse
3'eqHaHHA), po3paxyHKOBUA onip BTpaTi CTiMKOC-
Ti, BU3Ha4eHun B G.1(1), HeobXxigHO 3MEHWUTH,
3aCTOCOBYHOUU NOHWXYBanNbHUA koedilieHT 1.
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A4 is defined in EN 1993-1-1

A is the slenderness for the relevant buckling
mode see Annex H.

NOTE: The effective slenderness takes into account
the support conditions of the compression member.
(3) For single angle members which are not con-
nected rigidly at both ends (at least with two bolts,
if bolted), the design buckling resistance defined
in G.1(1) should be reduced by a reduction fac -
tor n.


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


Mpuwmitka. B HauionanbHomy goaatky moxe 6yTv BU3-
HaYeHUN NOHWUXYBanNbHUIA koedpilieHT 1. PekomeHay-
10TBCSA HACTYMHi 3HaYEHHSA:

n = 0,8 ana okpeMux enemeHTiB 3 KYTUKOBOro npo-
Ginto, cnony4eHnx Ha KOXHOMY Kikui ogHuM BonTowm;
n = 0,9 ans okpeMnx enemeHTiB 3 KYTUKOBOIo Mnpo-
binto, cnony4eHnx Ha OAHOMY KiHUi ogHMM GonToMm, a
iHLIWA KiHeUb NPU LbOMY 3aKpiNNeHWUA XOPCTKO.

G.2 EdbekTviBHUI KoeiliEHT rHY4KOCTI Kk

(1) Ana po3paxyHKy HanexHoi 3aranbHol rHy4-
KOCTi enemeHTa MOoXHa BU3HA4YUMTU eeKTUBHUNA
KoedilieHT rHy4KocTi k BignoBigHO 4O KOMMOHOB-
KM KOHCTPYKLIii.

(a) MNosicu
k Hasepenwit B Tabnuui G.1.
(b) EnemeHTyn piaroHanbHux B's3en

k HanexuTb BM3Ha4yaTu 3 ypaxyBaHHSIM CXemu
B'I3€BUX €ENEeMEHTIB XOPCTKOCTI (AuB. puUCy-
Hok H.1) i 3'eaHaHb B'I3eBUX enemeHTiB 4o onop-
HUX CTOfKIB. 3a BiACYTHOCTI TOYHILLUX AaHUX OUB.
3HauyeHHs k B Tabnuui G.2.

(c) ENemMeHT1 ropu3oHTanbHUX B'A3EBUX eNeMEHTIB

Y pasi ropusoHTanbHUx enemeHtis K-noaibHux
po3kociB 6e3 giadparm (gue. H.10), nonosuHa
JOBXWHN AKMX CTUCHYTA, a iHWa PO3TArHyTa npwu
BTpaTi CTINKOCTi nonepeyHoi pamu, etheKkTUBHUN
KoedilieHT rHydkocTi k, BU3Ha4YeHun 3a Tabnu-
uew G.2, HeobxiAHO NOMHOXWTU Ha KoedilieHT
ky, HaBepeHun B Tabnuui G.3, 3anexHWn BIR
BiJHOLWEHHSA PO3TAryBanbHOro HaBaHTaxeHHAa N,
[0 CTUCKaNbHOTO HaBaHTaXeHHA N

NOTE: The reduction factor 1 may be defined in the
National Annex. The following values are recommen-
ded:

n = 0,8 for single angle members connected by one
bolt at each end;

n = 0,8 for single angle members connected by one
bolt at one end and continuous or rigidly connected at
the other end.

G.2 Effective slenderness factor k

(1) In order to calculate the appropriate general-
ised slenderness of the member, the effective
slenderness factor k may be determined accord-
ing to the structural configurations.

(a) Leg members
k should be obtained from table G.1.
(b) Diagonal bracing members

k should be determined taking account of both the
bracing pattern (see Figure H.1) and the connec-
tions of the bracing to the legs. In the absence of
more accurate information values of k should be
obtained from table G.2.

(¢) Horizontal bracing members

In the case of horizontal members of K bracing
without plan bracing (see H.3.10) that have com-
pression in one half of their length and tension in
the other, the effective slenderness factor for
buckling transverse to the frame determined from
table G.2, should be muitiplied by the factor k,
given in table G.3 depending on the ratio of the
tension load, N, to the compression load N,.
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Ta6nuua G.1
Table G.1

— EdbektnBHUI KOeilieHT rRYYKOCTI K AN NoAcis

— Effective slenderness factor k for leg members

CrMeTprYHi B’S3€Bi €IEMEHTH
Symmetrical bracing

Hecumerpruni B 43¢8i eneMenTH
Unsymmetrical bracing

ends

Iepepis I 3 - Tlepepis ]] 3)
Section © + LS Section ( jL ®
Bics - - Bics _ - -
Axis v=v y=y Axis v=v y-y y=y
. A - 2
A Ly
L 0,8+ 'i'-(-)*
Y ®
ane {but) 1,0
209
Bunagoxk (a) R
OCHOBHI B ¥3¢Bi eNEMenTH i (and)
Ha LBOX KIHLAX =10 pospizuuil BepxHiil
Case {a) . -
Primary bracing at both ends “:;‘izgg :t g&“;"m:“ _
with horizontals A A
1,2 0,8+— || 1,2} 0,8+ —
10 10 10
\ #a (on)
L are (bu) 2 1,08 | ane (but) 21,08 | 7 )
) / i(and)<1,2 iand)<1,2
14 Ha (on) 1,2(2) na(on) L,
L
HecHMeTpuune (asymmetric) -
A
0,8+ i—a
% Bunagok (d)
L ane (but) 1,0 OcuopHi B’s3e8]
i 4 >09 €NIEMEHTH Ha ABOX
‘EL i (and) Kisuax
Case (d)
—Y <10 Primary bracing at both
ends
cuMeTpHare (symmetric)
Bunanox (b) \ /
OcHoBHI B’3¢Bi CACMEHTH Ha —x
ofHOMY KiHui | BTOpHHHI - Ha
iHmomy Ly
Case (b)
Primary bracing at one end L ¥
and secondary bracing at the -
other - -
A A
0,8+ — 0,8+ — 1.0
10 10 *
- ane (but) 209 | aneouy 209 | 2OV
0.8+ A Ly if{and) <10 i(and) £ 1,0 L
10 L y wa (on) [2(2) na(on) L,
ane (but) 1,0t
>09
e Bunanox ()
d) <
Bunagox (c) i (and) < OcHosHi B'a3¢8i enemen-
Bropuruuit srin 060X Kinuis ’ T HA JIBOX KIHIAX
Case () Case (e)
Secondary be(r;dmg at both Primary bracing at both
ends
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KiHeub Tabnuui G.1

Mpumitka 1. MNoHnxyBanbHUi KoedilieHT MOxe ByTH nigTeepIPKEHUA PO3PAXYHKOM.

NOTE 1: A reduction factor may be justified by analysis.

Apumitka 2. KpUTUYHO TiNbKWM NPy BUKOPUCTAHHI B 3HAYHIN Mipi HEPIBHOGIMHOIO KYTUKOBOTO Npodinto.
NOTE 2: Only critical if very unequal angle section is used.

Mpumitka 3. BuuieHaBeaeHi 3HayeHHA 3aCTOCOBYIOTLCS TifNbKK Ans KyTie 90 °.

NOTE 3: The above values only apply to 90° angles.

Tabnuusa G.2 — EdekTuBHMI KOedili€eHT rHYYKOCTI kK 4O B'A3EBUX €NEMEHTIB!
(a) ogHo- | ABOGONTOBI 3'€AHAHHSA KYTUKOBOrO Npodinto
Table G.2 — Effective slenderness factor k for bracing members:
(a) Single and double bolted angles
Tun 3akpinneHHn MNpuknagwu Bicb K
Type of restraint Examples Axis
PoapiaHe 3 060x kiHUiB (TOOTO 0A- r 0.7+ 0,35
Ho6onToBe 3'eAHaHHA 3 060X S v=v W
KiHLiB enemeHTa) f
Discontinuous both end (i.e. single i 0,7 + E
bolted at both ends of member) . =y Ay
|
| / s 07+ %58
Zz
Hepo3pisHe 3 ogHOro KiHUA (TO6TO 07+ 0,35
oaHo6oNToBE 3'€AHaHHA 3 OAHOrO v=v W
KiHug i asobonTtoee abo Hepo3pis-
He 3 iHWOoro KiHUA enemeHTa) 07+ 0__40
Continuous one end (i.e. single =y Ay
bolted at one end and either doub-
le bolted or continuous at other 0.40
end of member) z-Zz 0,7 +—=
z
HepoapisHe 3 060x kiHui8 (TO6TO 0.7+ 0,35
asoBonToBe 3'eaHaHHs 3 060X v=v o
KiHUiB, ABOOONTOBE 3'¢AHAHHA 3
OAHOrO KiHUSA | HepO3pi3He 3 iHWo- 07+ 9__59
ro KiHua abo Hepo3pi3He 3'eQHaH- Yy A y
HA 3 060X KiHUiB enemeHTa) i
Continuous both ends (i.e. double I
bolted at both ends, double bolted * 0,40
at one end and continuous at other| -z 07+—=
end, or continuous at both ends of z
the member)
Mpumitka 1. ButliearagaHi YacTMHW HaBedeHi SK NPUKNag i MOXYTb He Bigobpaxaty hakTUHHNX NPOEKTHWX NNaHis.
NOTE 1: Above details are shown for illustrative purposes only and may not reflect practical design aspects.
Mpumitka 2. MokasaHi peTtani Ang 3'egHaHHs A0 NoNULb KyTukoeoro npodinto. KoeilieHT k 3aCTOCOBYETHCS B
OfIHaKoBIN Mipi Ao 3'eAHaHb NOKCIB TpybyacToro abo Kononoro cyuinsHOro nepepisy 3a AONOMOroOK NPUBAPEHNX
aCOHOK.
cr\tIJOTE 2: Details are shown for connections to angle legs. The factor k applies equally to connections to tubular or
solid round legs through welded gusset plates.
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Tabnuua G.3

—~ EdhexTnBHUMi KoegilieHT rHy4KocTi k go B'asen (b) Tpybu i cTpuxHi

Table G.3 — Effective slenderness factor k for bracing members: (b) Tubes and rods
Tun Ble K(3)(5)
Type Axis
n Y NNOLWMHI 0,95(2)
F in plane
annowmHn 0,95
% out of plane
oaHobonToBe 3'egHaHHA Tpyou
single bolted tube
s . y NNOLLUKHI 0,85
[ in plane
3 NNOLWKHN 0,95
'4 l out of plane
m
T
X
b /] ../ oy
28
2> AsobonToBe KiHUeBe 3'edHaHHs Tpybu
(= double bolted welded tubes with tube end plates
Q_ 1%
; 3 b Y NNoLwuHi 0,70
<S5 in plane
o -t
3 U annowuHn 0,85
= out of plane
asapHi Tpy6u(") i cTpyHi i3 npuBapeHUMu hacoHkamu
welded tubes!!) and rods with welded gussets
Y NNOLYUHI 0,70
in plane
3 NNowHu 0,70
out of plane
Tpybu i cTpuxHi 3BapeHi b6e3 acoHok
ABOCTOPOHHIM 3BaplOBaHHAM
directly welded tubes and rods
i Y NNOWUHi 0,85
in plane
| 3 NNOWMHK 0,85
out of plane

bt

3BaAPHi THYTi CTPUXHI
welded bent rods y nnouwuHi
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Kineub Tabnunui G.3

Twun Bicb K(3)(5)
Type Axis

Mpumitka 1. BonTy 3 NnonepegHimM HaTAroM NiANAAaI0TL Nig L0 YMOBY 3aNEXHO Big, PO3paxyHkKy.
NOTE 1: Double preloaded bolts may qualify for this condition subject to analysis.

Mpumitka 2. 3MEHLIEHHSA TiNbKW ANA GINCHOI AOBXMUHW, ane He MeHLUe BIACTaHI MiX KiHLeBUMM GonTamu.
NOTE 2: Reduction for actua! length only, but not less than the distance between end bolts.

Mpumitka 3. AKWO KiHLi HE OAHAKOBI, BUKOPUCTOBYETLCA CepefHE 3HauYeHHs "K".
NOTE 3: Where ends are not the same, an average "K" value should be used.

Mpumitka 4. Buwesaragani YacTuHW HaBeaeHi AK NPUKNag i MOXYTb He Bigobpaxatn hakTUYHUX NPOEKTHUX NAaHIB.
NOTE 4: Above details are shown for illustrative purposes only and may not reflect practicai design aspects.

Mpumitka 5. BuwesaragaHi 3Ha4yeHHA BIGHOCATLCA A0 B'A3EA OOHOMO TUMNY HA KOXHOMY KiHUi. [ins enemeHTiB 3
NPOMIXKHUMM JOMOMDKHUMU B'A3AMU koedbidieHT "K" Moxe 36inblumTucs i HeobXigHO 3acTOCOBYBaTU BEPXHE 3Ha-
YyeHHsA 1,0, SkWwo iHWwe He byae obrpyHTOBaHO B NpoLeci BUNpobysaHb.

NOTE 5: Above values are for bracing members with the same connection type at each end. For members with
intermediate secondary bracing "K" factors may increase and upper values of 1,0 should be used unless justified by
tests.

Tabnuusa G.4 - KoediuieHT Mmoaudikauii k4 ana ropusonTtani K HaniBpoakocy 6e3 giadhparmm
Table G.4 — Modification factor (k¢) for horizontal of K brace without plan bracing
CnisBigHOLLEHHSA & Koec.biuie.HT Moamdikau, Ay
R Modification factor, k4

Ratio LV—’-

NC
0,0 0,73
0,2 0,67
0,4 0,62
0,6 0,57
0,8 0,53
1,0 0,50

. N N,
MNpumitka. 3HaueHHs 1,0 3aCTOCOBYETLCA, AKWIO CMIBBIAHOWEHHSA N—'— HeraTueHe, TO6TO obuaBa eNeMeHTn cTuc-

c
HYTI.
NOTE: A value of 1,0 applies when the ratio %L is negative (i.e. when both members are in compression).
[
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OOOATOK H
(noBiakoBui)

PO3PAXYHKOBA AOBXHWHA
I THYYKICTb ENEMEHTIB

H.1 3aranbHi noNOXeHHA

(1) Y aaHomy gogaTtky HaBegeHa iHdopmauis npo
BU3HAYEHHSA THYYKOCTI | pO3paxyHKOBOT AOBXUHU
enemMeHTIB Wworn i 6awr.

H.2 Nosacu

(1) THyuKiCTb NOACIB HE NOBUHHA, AIK PaBUNo, Ne-
pesuulysatn 120.

(2) Onsa oguHOYHKUX KyTUKIB, Npodinis TpybyacTo-
ro abo cyuinbHOro Kpyrnoro nepepisy, BAKOpUC-
TOBYBaHWUX ANSA BUrOTOBIEHHA CTOSAKIB, CXUNbHUX
[0 OCbOBOIO CTUCKY, i3 CUMETPUYHUMU B'A3SIMU
JKOPCTKOCTI B ABOX NEPMNEHAUKYNAPHUX NIowmn-
Hax abo B nnowuHax nig kytom 60 ° (y pasi Tpu-
KYTHUX KOHCTPYKLUIiA), HeOobXiqHO BU3HAYaTH rHyu-
KICTb Ha OCHOBI pO3paxyHKOBOI SOBXWUHA MiX BY3-
namu.

(3) Axwo B'A3EeBi enemMeHTN po3TalloBaHi CTyNiH-
4acTo B ABOX NepneHaMKyNapHMX NNoWwKnHax abo
B nNowuHax nig kyTom 60 ° (y pasi TPUKYTHUX KOH-
CTPYKLIii1), pO3paxyHKOBa AOBXUHA NPUAMAETLCS
Takow, WO [OpiBHIOE BiACTaHi MK Byanamu.
Hy4KicTb Yy BUNagKy, HaBseaeHomy B Tabnuui G.1,
Bunagok (d), HeobxigHo Bu3HavatTu 3a dopmy-
noto (H.1a) abo (H.1b) aanexHo Big ymoB. MHy4-
KICTb NpMIAMAEThCA:

A= i abo (or)A = i'l ana kytukie (for angles) ,
lyy fyy

A= ﬂ ans Tpy6 (for tubes) .

lyy

. L . :
Mpumitka. 3HaueHHa A = =2 moxe 6yTU NPUIAHSTO i3
IW
3anacoM Mo BigHOWEHHIO A0 GinbL TOYHOrO PO3paxyH-
KY 3 ypaxyBaHHAM pearnbHUX YMOB 06nupaHHs KiHUiB.

(4) Cknaposi eneMeHTU AnA CTOAKIB MOXYTb
chopmyBaTUCA 3 ABOX KYTUKIB Y BUFNAAI XpecTo-
nogibHoro nepepisy abo cnonydeHumu B TaBp.

(5) CknaaoBi eneMeHTH, WO CKNagaTbes 3 ABOX
KYTWUKIB, CIONYYEHUX B TaBp, MOXyTb ByTH BigoOK-
pemMneHi Ha many AOBXWHY i cnony4eHi 3a gono-
MOroto nnaHok i 6onTie. Ix HeoBxinHO nepeBipnTH
Ha CTIfKICTb N0 060X OCAX NPSMOKYTHOT CUCTEMU
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ANNEX H
[informative]

BUCKLING LENGTH AND SLENDERNESS
OF MEMBERS

H.1 General

(1) This annex gives information about the deter-
mination of buckling length and slenderness of
members in masts and towers.

H.2 Leg members

(1) The slenderness for leg members should gen-
erally be not more than 120.

(2) For single angles, tubular sections or solid
rounds used for leg sections with axial compres-
sion braced symmetrically in two normal planes,
or planes 60° apart in the case of triangular struc-
tures, the slenderness should be determined from
the system length between nodes.

(3) Where bracing is staggered in two normal
planes or planes 60° apart in the case of triangular
structures, the system length should be taken as
the length between nodes. The slenderness for
the case shown in table G.1, case (d) should be
determined from equation (H.1a) or (H.1b) as ap-
propriate. The slenderness should be taken as:

(H.1a)

(H.1b)

NOTE: The value k:,L—z may be conservative in
IW

relation to a more refined analysis taking account of

realistic end conditions.

(4) Built-up members for legs may be formed with

two angles in cruciform section or of two angles
back to back.

(5) Built-up members consisting of two angles
back to back (forming a T) may be separated by a
small distance and connected at intervals by spac-
ers and stitch bolts. They should be checked for
buckling about both rectangular axes according
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KoopauHart y signosigHocTi 3 6.4.4 EN 1993-1-1.
MakcumanbHa BigcTaHb Mix cnonyyHumn 6onta-
Mu auB. y 6.4.4 EN 1993-1-1.

Mpumitka. B HauioHansHOMYy noaaTky moxe 6yTu Ha-
BefeHa iHhopmauis Npo TeXHONOTIYHI NPOLEecH, B AKNX
MakcMMarnbHa BiiCTaHb MiX cnony4Humu bontamu ne-
pesuilye BKasaHe y 6.4.4 EN 1993-1-1.

(6) BukrniodaeTbCA AONYLWIEHHA, WO CNOMyYHi
60nTn 3abe3neuyroTL NOBHY CyMICHY PODOTY Y BU-
najkax, sIKWO BifCTaHb MK KyTUKamu nepesu-
wye 1,5¢, a xapakTepucTnkm HeobxigHO po3paxo-
BYBaTW 3 AONYLLEHHAM, WO iHTepBan A0piBHIOE
dhakTnyHoMy 3HaueHH0 abo 1,5t 3anexHo Big
TOrO, fika Benu4nHa MeHLLa, Ae f — TOBLUMHA KYTU-
Ka. AKLLO 3aCTOCOBYOTLCSA CNONYYHI NNaHKK B 40-
NoBHEHHs A0 cnonyyHux 6onrie, HeobxigHO
NpUMMaTn XapakTepuCTUKK, BiANOBIAHI NOBHOMY
3asopy. AuB. 6.4.4 EN 1993-1-1.

(7) Cnony4Hi nnaHKkKM NOBUHHI 3anobiraTtv BigHOC-
HOMY 3CYBY [BOX KYTUKIB, SIKLLIO 3aCTOCOBYIOTLCH
bonToBi 3'eagHaHHA kaTeropin A i B, gus. 3.4
EN 1993-1-8, pniameTp 60NTOBOrO OTBOPY NOBMU-
HeH ByTU 3MEHLIEHNA.

Npumirtka 1. Ymosu (5)—(7) TaKOX 3aCTOCOBYIOTLCA A0
CKNaA0BUX eNIeMEeHTIB B'A3eM XKOPCTKOCTI.

Mpumitka 2. B HauioHanbHOMY aoaaTky Moxe byTu
HaBeAeHa AoJaTKoBa iHdopmauis.

H.3 B's3eBi eneMeHTH

H.3.1 3azansHi NonoXeHHsA

(1) Woao TMnoeBunx cxeM OCHOBHUX B'A3EBUX efe-
MEHTIB, HaBeeHMX Ha pucyHky H.1, 3actocosy-
IOTbCA HacTynHi npasuna. JOnoMikHi B'A3esi
eNeMEeHTN MOXHa BWKOPUCTOBYBaTWU ONA pO3-
JineHHs oCHOBHUX B'A3eBUX enemeHTiB abo ene-
MEHTIB NOACIB, AK NOKa3aHo, Hanpwuknag, Ha
pucyHkax H.1(lA, lIA, llIA, IVA)i H.2.

(2) THyuYKicTb A Ons B'A3eBUX €NEMEHTIB Npun-
MaETbCA:

A= L_i ans kyTukis (for angles)

Iy

A= -IFE’L ans Tpy6 (for tubes) ,

lyy

ne:
L 4 — BU3Ha4aeTbCA Ha pUcyHKy H.1.

. Ly . .
Mpumitka. 3HaYEHHSs )»:—_ﬂ Moxe ByTu npuitHaTte i3
Iyy
3anacom o BigHOLWEHHIO A0 6inblWw TOYHOro po3paxyH-
Ky 3 ypaxyBaHHAM pearnbH1UX YMOB OBNpaHHA KiHUIB.

to 6.4.4 of EN 1993-1-1. For the maximum spac-
ing of stitch bolts, see EN 1993-1-1, 6.4 4.

NOTE: The National Annex may give information on
procedures where the maximum spacing of the stitch
bolts is larger than that given in EN 1993-1-1, 6.4 4.

(6) Stitch bolts should not be assumed to provide
full composite action where the gap between the
angles exceeds 1,5t, and the properties should be
calculated assuming a gap equal to the true figure
or 1,5t, whichever is the lesser where tis the thick-
ness of the angle. If batten plates are used in ad-
dition to stitch bolts the properties corresponding
to the full gap should be taken. See 6.4.4 of
EN 1993-1-1.

(7) Battens should prevent relative sliding of the
two angles; if bolted connections of categories A
and B are used, see 3.4 of EN 1993-1-8, the bolt
hole diameter should be reduced.

NOTE 1: The rules (5) to (7) also apply to built-up
members in bracings.

NOTE 2: The National Annex may give further informa-
tion.

H.3 Bracing members

H.3.1 General

(1) The following rules should be used for the typi-
cal primary bracing patterns shown in Figure H.1.
Secondary bracings may be used to subdivide the
primary bracing or main leg members as shown,
for example, in Figures H.1 (1A, A, IlIA, IVA) and
H.2.

(2) The slenderness A for bracing members sho-
uld be taken as:

(H.2a)

(H.2b)

where:
L 4 is specified in Figure H.1.

NOTE: The value k:ﬁ may be conservative in
Iyy

relation to a more refined analysis taking account of
realistic end conditions.
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Tunosi cxemun ocHoBHUX B'A3el / Typical primary spacing patterns

napanensHi abo Taki, Wo 3BYXy0TbCS

parallel or tapering

3a3BMYaAN Taki, LLO 3BYXYIOTbCS
usually tapering

3a3Bu4an
napanenbHi
usually parallel

//
4
(0'

N

N

X
X

7N

7N

L

/A
/N

s

NS
()
s

Discontinuous
bracing with
continuous ho-
rizontal inter-
sections

Lg =Lg2

PoaTtarHytumn
enemMeHT
Tension member,
I I I v \Y VI
OnuHouHa | MNepexpecHi B’s3i | HaniBpo3akocHi B'A3i | Po3pisHi B'asi 3 | baratopos- PoaTarHyTi
rpatka Cross bracing K-bracing HEepO3pi3HUMK | KiCHI r'paTtku B'A3i

Single lattice Ly =Lgo Ly =Lg> ropusoHTanbHu- [ Multiple lattice Tension
Ly =Ly MU nepeTuHamu bracing bracing

TunoBi cxeMun WNpEeHrenbHUX rpaTok (OnB. TakoX pUCyHoK H.2)
Typical secondary bracing patterns (see also Figure H.2)

Mpumitka. Po3TarHyTi eneMeHTH
B cxemi VI npusHadeHi gnsa cnpui-
HATTS 3aranbHOro 3cyBy NpU pos3-

on rectangular axis

7 TArY, Hanpuknag,
NOTE: The tension members in
4 pattern VI are designed to carry
m the total shear in tension, e.g.
> 7
3 W %
< '
\d
abo (or)
1A A A IVA
MepexpecHi B'\3i | HaniBpo3kocHi B's3i |[lepexpecHi B'asi
Cross bracing K-bracing 3 AONOMKHUMU
Ly =Lg1 Ly =Lgq enemMeHTamu
Lgi =Lgo Cross bracing
Ha ocsx NpsAMOKYT- | with secondary
HOT cucTemu members
KoopauHar Lgi =Lgq
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PucyHok H.1 — Tunosi cxemu rpatok
Figure H.1 — Typical bracing patterns
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(3) MHy4KiCTL A OCHOBHUX B'A3€BUX €NEMEHTIB He
NoBWHHa, Ak NpaBuno, nepesuutysatn 180, a go-
nomickHux B'ssen 250. [na rpartyactux Barato-
poskicHux rpatok (pucyHok H.1(V)) 3aranbHa
FHY4KiCTb HE MOBUHHA, AK NPaBKUNo, NepesuLLlyBa-
™ 350.

Mpumitka. BukopycTanHs BUCOKOro KoedilieHTa rHyu-
KOCTi MOXe NpyBecTy 40 MOXNMBOIT Bibpauii okpemMux
ereMeHTiB Ta X NOWKOAKEHHA Yepes 3rMH Npu Micue-
BVX HABAHTaXEHHSAX.

H.3.2 OduHo4Hi rpamku

(1) OanHo4HI rpaTkun 3aCTOCOBYIOTHCA MPU HU3bL-
KUX HaBaHTaXEHHSAX i HeBenukin OOBXWHI, Ha-
NpyKnaz, y BepxHi YactuHi 6awt abo nerkux
worn (ame. pucyHok H.1(1)).

H.3.3 lepexpecHi 8's3i

(1) 3a ymoBMW, WO HaBaHTaXeHHS MNOpPIBHY
po3aineHe Ha CTUCK i pO3TSr, eneMeHTun 3'eaHy-
I0TLCA B TOMUi NEPETUHY, @ TAKOX 3a YMOBH, LUO
obunaea enemeHTV Hepo3piaHi (aue. pucyHok H.1(1l)),
LUEHTp TnepeTuHy MOXe BBaXaTUCA TOYKOIO
3aKpinNNeHHA AK i3 NNOWMHK, Tak i B NNOLWMWHI B'A3i,
a KpUTUYHa po3paxyHKkoBa AOBXWHA ctae Ly,
BigHOCHO MEHLWOT OCi.

(2) AKwo HaBaHTaXeHHA He MOopiBHY po3fineHe
Ha CTUCK i pO3TAr, a TakoX 3a YMOBMU, Lo obuasa
enemMeHTn Hepo3pi3Hi, CTUCHYTI eneMeHTu He-
06xiAHO nepeBipUTN TakUM e YMHOM Ha Han-
6inbly ctuckansHy cuny. Kpim Toro, HeobxigHo
nepegiputH, Wo6 cyMa onopiB BTpaTi CTIAKOCTI
060X CTUCHYTUX eneMeHTiB 6yna LioHailMeHLWe
Takolo, Wo popisHioe anrebpaiyHin cymi ocbLoBUX
cun, gilounx Ha aABa enemeHTw. Npu poapaxyHky
onopiB BTpaTi CTIAKOCTi po3paxyHKOBa OOBXWHa
npuamaeTbea Ly, a pagiyc iHepuii aopisHioe pa-
Aiycy iHepuii No oci NPAMOKYTHOI CUCTEMU KOOP-
OWHaT, napanencHid nnowuHi B'A3i. [Hy4KicTb
PO3PaxoBYETHCH TAKUM YUHOM:

(3) The slenderness A for primary bracing mem-
bers should generally be not more than 180 and
for secondary bracing not more than 250. For
multiple lattice bracing (Figure H.1(V)) the overall
slenderness should generally be not more
than 350.

NOTE: The use of high slenderness ratios can lead to
the possibility of individual members vibrating and can
make them vulnerable to damage due to bending from
local loads.

H.3.2 Single lattice

(1) A single lattice may be used where the loads
are light and the lengths relatively short, as for in-
stance near the top of towers or in light masts (see
Figure H.1(l)).

H.3.3 Cross bracing

(1) Provided that the load is equally spiit into ten-
sion and compression, the members are connec-
ted where they cross, and provided also that both
members are continuous (see Figure H.1(ll)), the
centre of the cross may be considered as a point
of restraint both transverse to and in the plane of
the bracing and the critical system length be-
comes L 4, on the minor axis.

(2) Where the load is not equally spilit into tension
and compression and provided that both mem-
bers are continuous, the compression members
should be checked in the same way for the largest
compressive force. In addition, it should be
checked that the sum of the buckling resistances
of both members in compression is at least equal
to the algebraic sum of the axial forces in the two
members. For the calculation of the buckling
resistances, the system length should be taken as
L4 and the radius of gyration as that about the
rectangular axis parallel to the plane of the bra-
cing. The slenderness may be taken as:

A= u_L—d- abo (or)A = !_Zd— ans kytukis (for angles) (H.3a)
lyy P2
_Lg
iY.V
ana T1py6 abo npodino kpyrnoro konoeoro nepepisy(for tubes or solid rounds) . (H.3b)

Mpumitka. Akwo AkM-Hebyab eneMeHT € Hepo3pis-
HAM, UeHTP 3'€QHaHHs MOXe BBaXaTUCs >XXOPCTKAM
TiNIbKM B MOMEPEYHOMY HanNpsMi, SKIWO BUKOHAHHS
Take, Wo B 060X enemeHTax eekTnBHa nonepeyHa
XOPCTKICTb 3a6e3neuyeTbes 3'€AHaHHAM, a NOB340BX-
HSt OCbOBA XOPCTKICTb OAHAKOBA.

NOTE: Where either member is not continuous, the
centre of the connection may only be considered as a
restraint in the transverse direction if the detailing of the
centre connection is such that the effective lateral
stiffness of both members is maintained through the
connection and the longitudinal axial stiffness is similar
in both members.
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H.3.4 PozmsaaHymi e'a3i

(1) KoxeH giaroHanbHWi eneMeHT napu pos3Tar-
HYTUX B'A3E€BUAX ENEeMEHTIB i ropU3oHTanLHI ene-
MEHTU NOBWHHI BWUTPUMYBATW MNOBHE 3CYBHE
HaBaHTaXXeHHs Ha B'A3i (ame. pucyHok H.1(V1)).

Mpumitka. Cuctemn, Npauiolodi Ha Po3TAr, CNPUAHNAT-
nuei go cnocoby MoHTaxy, moamdikauin i BIGHOCHOro
nepeMilieHHs. HeobxiaHe NpoeKTyBaHHA 3 ypaxyBaH-
HAM NOYaTKOBOrOo poO3TAry B'A3er i 3abesnedvyeHHs
B3aEMHOI NIATPUMKU B UEHTPanbHIN TouLi nepeTtuHy
ONs MiHiMi3auil BigxnneHHs.

H.3.5 MNepexpecHi e'a3i 3 donomixxHUMU erte-
MeHmamu

(1) Y Bunagky BBeAeHHA QONOMDKHUX eneMeHTIB
ana crabinizauii crosikis (ame. pucyHku H.A(IIA i
IVA)iH.2(a)) noBxuHy npy NoB3A0BXHLOMY 3rviHi
No MiHiManeHin oci HeobXxiaHo NpuMaTH AK L 4.

(2) HeobxiaHo TakoX nepesipuTy BTPATy CTINKOC-
Ti AOBXUHU L 4, NONepeyHoi B'A3i N0 OCi NPSAMOKYT-
HOT CUCTEMM KOOPAUHAT, a NOTIM BTPATY CTiINKOCTI
A0BXUHU L, ANA BU3HaYeHHA anrebpaidHoi cymu
ocboBuUx cun, ame. H.3.3.

H.3.6 Po3pisHi nepexpecHi 8'a3i 3 Hepo3pi3-
HUM 20pU30HMAaNbHUM €JIeMeHMoOM 8 UeHm-
panbHilt movyi nepemury

(1) TopusoHTanbHW enemMeHT NOBUHEH MaTu
OOCTaTHIO XOPCTKICTb B NONEpevHOMY Hanpsimi
ana 3abesneyeHHNA 3aTUCKaHHA Y pasi HaBaHTa-
XKeHb, KONW CTUCK OHOro enemeHTa nepesuLLye
poaTar iHworo abo konu obuasa eneMeHTU cTuc-
HyTi, AuB. pucyHok H.1(IV).

(2) Us ymoBa moxxe ByT¥ BUKOHaHa Tak, Wo ropu-
30HTaNbHUIA eNeMeHT NOBUHEH BUTPUMYBATH (K
CTUCHYTUIA eNeMeHT No BCiA AOBXUHI NO OCi npsi-
MOKYTHOT CUCTeMu KoopauHar) anrebpaiyny cymy
OCbOBOI CUMK B [BOX efleMeHTax nepexpecHux
B'si3el, pPO3KNafeHy B rOPU3OHTaNbLHOMY Ha-
nNpsAMi.

Mpumitka. Moxxe BUHWKHYTU HEOBXIQHICTL B fOAATKO-
BOMY JONYCKY Ha 3rMHanbLHe HanpyXeHHs), BUKNUKaHe
B KiHL\eBMX enemMeHTax MiCL\eBMMM HaBaHTa)XXeHHAMN,
Hanpuknag, BiTPOM.

H.3.7 llepexpecHi e'a3i 3 dia2OHanLHUMU Ky-
moauMu eneMeHmamu

(1) Y peskux cxemax nepexpecHux B'a3en Moxe
OyTM nepeabadveHnint KYyTOBUIA eNEMEHT 3 MEeTOolo
3HWXKEHHA HaBefdeHO! Po3paxyHKOBOI [AOBXWUHM
nonepeYyHoi NNoWMHU B'A3i  (AMB. PUCYHOK
H.2(b)). AHanoriyHuii nopaaoK, BUKOPUCTOBYBA-
Hun BigHocHo H.3.3, moxHa 3acTocoByBaTu Ans
BM3HAYEHHA HANEeXHOro 3aTUCHEHHS.
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H.3.4 Tension bracing

(1) Each diagonal member of a pair of tension
bracing members and the horizontals should be
capable of carrying the full bracing shear load
(see Figure H.1 (V1)).

NOTE: Tension systems are very sensitive to methods
of erection and to modifications or relative movements.
Detailing to give an initial tension within the bracing and
to provide mutual support at the central cross will be
required to minimise deflection.

H.3.5 Cross bracing with secondary members

(1) Where secondary members are inserted to
stabilize the legs (see Figure H.1(lIA and IVA) and
Figure H.2(a)), the buckling length on the mini-
mum axis should be taken as L 4.

(2) Buckling should also be checked over length
L 5, on the rectangular axis for buckling transverse
to the bracing and then over length L ; for the alge-
braic sum of the axial forces, see H.3.3.

H.3.6 Discontinuous cross bracing with con-
tinuous horizontal at centre intersection

(1) The horizontal member should be sufficiently
stiff in the transverse direction to provide re-
straints for the load cases where the compression
in one member exceeds the tension in the other or
where both members are in compression, see
Figure H.1 (IV).

(2) This criterion may be satisfied by ensuring that
the horizontal member withstands (as a compres-
sion member over its full length on the rectangular
axis) the algebraic sum of the axial force in the
two members of the cross-brace, resolved in the
horizontal direction.

NOTE: Additional allowance can be necessary for the
bending stresses induced in the edge members by
local loads transverse to the frame, such as wind.

H.3.7 Cross bracing with diagonal corner
members

(1) In some patterns of cross bracing a corner
member may be inserted to reduce the buckling
length transverse to the plane of bracing (see Figu-
re H.2(b)). A similar procedure to that used for
H.3.3 may be used to determine whether this will
provide a satisfactory restraint.
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(2) B ubomy BuNagky N'ATb NepesipoK BTpaTH

CTINKOCTI NPOBOAATECA TAKUM YUHOM:

— BTparta CTIAKOCTi eneMeHTa npu mMakcumanb-
HOMY HaBaHTaXeHHi Ha [OBXUHY Ly no
MiHiManbHin Oci;

— BTpaTa CTIMKOCTI eneMeHTa npu makcumanb-
HOMY HaBaHTaXEHHI Ha AOBXUHY L ,, no none-
PEYHilA OCi NPAMOKYTHOT CUCTEMU KoopAWUHaT,

— BTparta CTIMKOCTi ABOX enemMeHTiB nepexpec-
Hol B'A3i 3a Aii anrebpaiyHoi cymMu HaBaHTa-
XeHb B NEepPexpecHin B'A3i Ha AOBXKHY L 43 no
nonepeYHin oci;

— BTparta CTIAKOCTi 4BOX €NeMeHTIB (NoOAMHLI B
KOXHill 3 BOX CyMiKHUX rpaHei) 3a aji anreb-
paivHOi CyMu HaBaHTaXeHb B 1BOX eNemMeHTax,
CNONy4YeHWX AgiaroHanbHUM B'SI3€BUM enemMeH-
TOM, N0 A0BXWHI L 44 NO NonepeyHii oci;

Mpumitka. B ubomy BUnNagky saransHuiz onip Heob-

XiQHO pPO3paxoByBaTU SIK CyMy ONOPIB BTPATa CTiNKOCTI

060x cTucHyTUX enemMeHTiB (aue. H.3.3(2)).

— BTparTa CTIAKOCTi YOTUPLOX ENEMEHTIB (KOXKHO-
ro enemeHTa nepexpecHoi B'a3i B ABOX CYMiX-
HUX rpaHsix) 3a aii anrebpaldyHol cyMn HaBaH-
TaXeHb Y BCIX YOTUPbOX enemMeHTax no A0B-
XuHi L ; No nonepeuHiit oci.

H.3.8 Haniepo3skocu

(1) 3a BigcyTHOCTI AONOMDKHUX €neMeHTiB (auB.
pucyHok H.1(l11)) kpuTuuHa poapaxyHkoBa J0BXU-
Ha moxe 6yTu npuitHaTa L, no manin oci.

(2) Axkwo B rpaHsx nepeabayeHi AONOMIXHI B'A3I,
ane Hemae nigkocis (ams. pucyHok H.1(I11A)), kpu-
TMYHA po3paxyHKOBa AOBXUHA NPUAMAETLCA L »
Mo HanexHi oci NPAMOKYTHOI cUcCTEMU KOOpAU-
HaT. TakMm YUHOM, FHYUKICTb AOPIBHIOE!

(2) In this case five buckling checks should be

carried out as follows:

— Buckling of member against the maximum
load over length L ;4 on the minimum axis;

— Buckling of member against the maximum lo-
ad over length L, on the transverse rectan-
gular axis;

— Buckling of two members in cross brace aga-
inst the algebraic sum of loads in cross brace
over the length L ;3 on the transverse axis;

— Buckling of two members (one in each of two
adjacent faces) against the algebraic sum of
the loads in the two members connected by
the diagonal brace over length L, on the
transverse axis.

NOTE: For this case the total resistance should be

calculated as the sum of the buckling resistances of
both members in compression (see H.3.3(2)).

— Buckling of four members (each member of
cross brace in two adjacent faces) against the
algebraic sum of loads in all four members
over length L, on the transverse axis.

H.3.8 Diagonal members of K bracing

(1) In the absence of any secondary members
(see Figure H.1(lll)) the critical system length may
be taken as L, on the minor axis.

(2) Where secondary bracing in the faces is pro-
vided but no hip bracing (see Figure H.1(lllA) the
critical system length should be taken as L, on
the appropriate rectangular axis. Thus the slen-
derness should be taken as:

A =Lf£a60 (or) & =Lf£. (H.4)

lyy

(3) 3a HasiIBHOCTI AONOMIXHUX B'A3€BUX ene-
MEHTIB | TPUKYTHUX B'A3ei (aus. pucyHok H.2(c))
HeobXxiaHO 3acToCOBYBaTU HANEXHY PO3paxyHKo-
BY AOBXWUHY Ly, MK TakumMu enemeHtamu pos-
KOCiB ANs Nepesipkn BTpaTH CTIMKOCTI B HANpsami,
nonepeyYyHomMy B'A3i B8 rpaHi No HanexHin oci nps-
MOKYTHOI CUCTEMU KoopauHAaT. Takum YUHOM,
FHYYKICTb MOXeE NPUAMaTUCs, AK:

Izz

(3) Where secondary bracing and triangulated hip
bracing is provided (see Figure H.2(c)), then the
appropriate system length between such hip
members L 4 should be used for checking buck-
ling transverse to the face bracing on the appro-
priate rectangular axis. Thus the slenderness
may be taken as:

% = L4 360 (or)n = o4

lyy

Izz

Aansi Beix Tunis nepepisie (for all types of section) . (H.5)
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H.3.9 lopu3oHmanbHi enemMeHmu zpaHel 3
2opu3zoHmansHumu diachpazmamu

(1) Akwo AOBXMHA FOPU3OHTANLHUX ENEMEHTIB
rpaHen 36inbLIYETLCA, MOXITMBA YCTaHOBKa fia-
dhparm ans 3abeaneyveHHsi nonepeyHo! CTIAKOCTI.

(2) PospaxyHkoBa [OOBXWHA rOPU3OHTaNbHOrQ
efnemMeHTa npu BTpaTi CTINKOCTI NpUAMacTLCH Ta-
KOI0, O AOPIBHIOE BIACTaHI MiX ToOYKaMu nepeTu-
Hy 8 aiacbparmi npy BTpaTi CTIAKOCTI i3 NNOWMHM i
BiACTaHi MK onopamMu B nnaHi npu BTparti cTin-
KOCTi B MIIOLMHI.

H.3.9 Horizontal face members with horizontal
plan bracing

(1) Where the length of the horizontal face mem-
bers becomes large, plan bracing may be intro-
duced to provide transverse stability.

(2) The system length of the horizontal member
for buckling should be taken as the distance be-
tween intersection points in the plan bracing for
buckling transverse to the frame, and the distance
between supports in plan for buckling in the plane
of the frame.

a) [lIB]
(b) [NC]

—~ in compression)

[MepexpecHi B'A3i 3 AiaroHansHUMMU KYyTOBUMU eneMeHTamu
Cross bracing with diagonal corner members

1 — kyTOBMW NiA-
Koc (obmMexeHo-
ro BNNUBY, SIKLWLO
obuaga ene-
MEHTW CTUCHYTI)
1 corner stay (of
limited effect if
both braces are

MoBHicTIO TpiaHrynwLo-
BaHi niakocu

Fully triangulated hip
bracing

(c) [lliB]

2 - nigkocun
2 hip bracings

Pucynok H.2 — BukopucranHsi cucteM JONOMIKHUX B'A3EBUX €NTeMEHTIB
Figure H.2 — Use of secondary bracing systems

(3) HeobxigHo nposiBNATM 06epexHicTe Npu BU-
Bopi oci v—v abo ocerh NPSIMOKYTHOI cuUCTEMMU
KOOpANHAT eneMeHTiB 3 OAUHOYHOrO KyTUKA.
[MoBMHHA BMKOPUCTOBYBAaTUCA BiCb V-V, SAKILO
He nepenbadeHo BigNOBiAHE 3akKpinneHHA 3a
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(3) Care should be taken in the choice of the v-vor
rectangular axes for single angle members. The
axis should be used unless suitable restraint by
bracing is provided at or about the mid-point of the
system length. In this case buckling should be
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Aonomorolo B'A3i B cepefHin TouLi (abo 6ina Her).
B uboMmy Bunapaky BTpaTy CTIAKOCTI HeODXiAHO Ne-
PEBIPSTU NO OCi v—v Ha NepexigHin YacTuHi i no
HanexXHi OCi NPSMOKYTHOI CUCTEMMK KOOPAMHAT
Mo BCiN AOBXWHI MK 3aTUCHEHHAMM NO TaKil OCi.
Mpumitka. Jaxun mMeToa Moxe Aasatn 3anac (6ytu
KOHcepBaTMBHMM) no BiD,HOLueHHIO A0 YTOYHEHOro
PO3pPaxyHKy 3 ypaxyBaHHAM peanbHuUX ymoB 06nupaH-
HSA KiHUiB.

(4) Axwo giacbparma He NOBHICTIO TpiaHrynLoBa-
Ha, HeoOXxigHO nependaqynuTu 4O4ATKOBUIA AONYCK
Ha HanpyXeHHs B KIHLUEBUX eNeMeHTax, Lo 3r1-
HalTbCA, BUKNUKAHKUX TaKUMWU HABaAHTaXKEHHAMM,
SIK BiTEp B HaNpsMi, nonepeyHoMy pami, AnB. pu-
CyHOK H.3.

checked about the v—v axis over the intermediate
length and about the appropriate rectangular axis
over the full length between restraints on that
axis.

NOTE: This procedure may be conservative in relation
to a more refined analysis taking account of realistic
end conditions.

(4) Where the plan bracing is not fully triangu-
lated, additional allowance should be made for
the bending stresses induced in the edge mem-
bers by loads, such as wind transverse to the
frame, see Figure H.3.

TpiaHrynboBaHi
Triangulated

N

* Akwo e gsi giaroHani, ix MOXXHa NPOEKTYBaTH AK PO3TATHYTI ENEMEHTH
* If there are two diagonals, they may be designed as tension members

He nosHicTio TpiaHrynboBaHi (He peKOMeHAYITbLCS ANA NPOEKTYBaHHA,
AKLO He NpuAaineHa HanexHa yBara eekram 3ruHy)
Not fully triangulated (not recommended for design, unless careful attention is given to bending effects)

N
N

PucyHok H.3 — Tunosi giacbparmu
Figure H.3 — Typical plan bracing

(5) Wo6 yHUKHYTK BTpATK CTINKOCTi Y BUNagkax,

Konu giacpparma He NOBHICTIO TpiaHrynboBaHa:

— ropw3oHTanbHi AiadhparMyu NOBUHHI NPOEKTY-
BaTUCA TakK, W06 BOHKU BUTPUMYBANU 30Cepea-
XEHe TrOpU3OHTanNbHE HaBaHTAXEHHs pxH,
npuknafeHe A0 cepeanHn enemeHTa, ge p —
BiACOTOK Bil MakcuUMarnbHOi OCbOBOI CTUC-
KanbHOi cunn H B enemMeHTax ropusoHTanbHol
diadparmu (aue. pucyHok H.4);

(5) To avoid buckling, where the plan bracing is

not fully triangulated:

— the horizontal plan bracing should be designed
to resist a concentrated horizontal force of pxH
applied at the middle of the member where p is
the percentage of the maximum axial comp-
ression force, H, in the members of the ho-
rizontal plan bracing (see H.4);
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— MPOrUH ropu3oHTaneHOI giadparmu nig aieto
uiei cunun He NoBuHeH nepesuilysati L/500.

H.3.10 NopuzoxmansHi enemeHmu 6e3 diagh-
pazm

(1) NMpw HeBenwukin WKpwHI GawT i worn giadgppar-
MU MOXHa He BCTaHOBMIOBATK Y BIANOBIAHUX BU-
nagkax npu HanexHoMy oBrpyHTYBaHHI.

(2) Mpu nepesipui BTpaTtn CTIRKOCTI NonepeyHoi
pamu no aoexuki L, (ans. pucyHok H.4(a)) Heob-
XiAHO BMKOpPUCTOBYBATW pagiyc iHepLii 8 npamo-
KyTHi#n cuctemi koopaunHart. [NpoTe Ans eneMeHTiB
3 OAMHOMHOTO KyTUKa HeoBXigHO BUKOPUCTOBYBA-
TV paaiyc iHepuil No OCi v—v No AOBXWHI Ly, SKLO
He nepeabadeHo 3akpinnNeHHA QONOMIKHUMMK B'A-
38IMW 3 NEBHUM IHTEPBANOM MO AOBXWHI, Y TakoMy
pasi po3paxyHKoBa AOBXWUHA NPUAMEETLCA L4,
AuB. pucyHok H.4, b.

Mpumitka. [laHuin meton Moxe pasatu 3anac (byTu koH-
CepBaTUBHUIA) MO BIAHOWEHHIO A0 YTOMHEHOro po3pa-
XYHKY 3 ypaxyBaHHAM pearnbHUX YMOB CMIMPaHHA KiHLB.

(3) Ulob yHUKHYTU BTpaTH CTIAKOCTI rOPU30OHTalNb-
HOro enemeHTa, HeobxigHO BUKOHYBATU YMOBM,
HaseaeHi 8 H.3.9(5).

Mpumitka. Moxe BUHUKHYTU HEOBXIOHICTL B A0AATKO-
BOMY AONYCKY Ha 3rMH B KiHLUEBUX eNEMeHTax, BUKNN-
KaHUA MiCLUEBUMW HaBaHTaXEHHAMKW, Hanpuknag,
BiTpOM.

(a)

Z’=Lhz /iw
and(A=L, /1)

A=L, /i, nnatpy6 (for tubes)

s kyTukis (for angles)

— the deflection of horizontal plan bracing under
this force should not exceed L/500.

H.3.10 Horizontal members without plan brac-
ing

(1) For small widths of towers and for masts plan
bracing may be omitted in appropriate cases with
due justification.

(2) The rectangular radius of gyration should be
used for buckling transverse to the frame over
length L, (see Figure H.4(a)). However for single
angle members, the radius of gyration about the
v-v axis should be used over length L, unless re-
straint by secondary bracing at intervals along the
length is provided in which case the system length
should be taken as L, ¢, see Figure H.4(b).

NOTE: This procedure may be conservative in relation
to a more refined analysis taking account of realistic
end conditions.

(3) To avoid buckling of the horizontal member
the criteria of H.3.9(5) should be satisfied.

NOTE: Additional allowance may be necessary for the
bending stresses induced in the edge members by
local loads transverse to the frame, such as wind.

o

(b)

2’=th /i“
and (A=1L, /1)

Juin KyTukis (for angles)

A=L, /i, ns py6 (for tubes)

PucyHok H.4 — Nopu3oHTaneHi eneMeHTU HaniBpo3kicHWX B'si3el 6e3 piacdparm
Figure H.4 — K-bracing horizontals without plan bracing
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H.3.11 K-nodi6ni po3kocu

(1) Mpu Benukin WnpuHi 6alwiT B OCHOBHIW Aiaro-
Hani MoXyTb OyTW OoaaTHi 3rMHW (AUB. pUCY-
HOK H.5), o BuKNUkaiTb e€deKT CKOPOYEHHSsI
JOBXWUHU foaaTtkoBux B'sisert. Ockinbku ue npu-
3BOANUTE [10 BUCOKOrO HAMPYXEHHA eNeMeHTIB, B
3'eIHaHHI HeobXiaHO nepeabaunT NonepeyHy
onopy. [iaroHanbHi i ropuM3oHTanNbHi enemMeHTu
HeobxiaHO NpoeKkTyeaTty, sk aAns K-noaibHux pos-
KOCiB, PO3paxyHKOBi [OBXWHW AiaroHanen npu
UbOMY TNPUAMAOTLCR $IK NPU  WAPHIPHOMY
3'e¢qHaHHI.

H.3.12 NMopmansHa pama

(1) MoxHa BBECTM A0AATKOBUA rOPU3OHTANBHUA
enemeHT ans TpaHcdopmadii naHeni B noptans-
Hy pamy, ams. pucyHok H.6. Ockinbku ue Beae go
BiZCYTHOCTI WapHipHoro 3'egHaHHs B K-nofibHo-
MY pO3KOCi, HeobXxiaHO 3BepHYTH ocobnuBy yeary
Ha ocifaHHs abo 3cyB byHaAaMeHTY.

H.3.11 Cranked K-bracing

(1) For large tower widths, a crank or bend may be
introduced into the main diagonals (see Figure
H.5), which has the effect of reducing the length
and size of the redundant members. As this pro-
duces high stresses in the members meeting at
the bend, transverse support should be provided
at the joint. Diagonals and horizontals should be
designed as for K-bracing, system lengths of di-
agonals being related to the lengths to the knee
joint.

H.3.12 Portal frame

(1) A horizontal member may be introduced at the
bend to turn the panel into a portal frame, see Fig-
ure H.6. Because this leads to a lack of articula-
tion in the K brace, special consideration should
be given to the effects of foundation settlement or
movement.

PucyHok H.5 — K-noaibHi poskocu
Figure H.5 — Cranked K-bracing

PucyHok H.6 — lNoptansHa pama
Figure H.6 — Porta! frame
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H.3.13 Bazamopo3skicHi rpamku

(1) MNpw FpaTyacTin KoHpirypauii 6araTopoakicHi
B'A3€Bi eNeMeHTU, AKi € Hepo3pi3HUMU | crnony-
YeHi B YCiX TOYkax NepeTuHy, HeobxigHO NPoeKkTy-
BaTU 8K OOMOMiXKHI enemeHTu (aue. H.4) 3 pos-
paxyHKOBOK AOBXMHOIO Big ONOpUH 40 ONROpU 3 Ha-
nexHum paaiycom iHepuii iyy abo i,,, AnB. pUCYHOK
H.7. 3 meTol0 3abe3ne4eHHs CTINKOCTI naHeni 3a-

. L
ranbHa rHy4kictb —— nosuHHa 6yTn mMeHwe 350.
i
yy
[na enemMeHTiB 3 OQUHOYHOTO KyTWKa BigHOLLEH-

i
Hst ¥ nosuHHe 6yTu Ginbiue 1,50, ae i, — pagiyc
IVV

iHepuii BiAHOCHO OCi, napanenbHOi rpatkam B
nnai.

(2) Crikicte enemeHTa A-B, nokasaHoro Ha pu-
cyHky H.7, HeobxigHO nepeeipsATW 3a HaBaHTa-
XEHHAM NpU KPUTUYHIA pO3paxyHKOBIA OOBXMHI
L, npu rHy4KocTi

H.3.13 Multiple lattice bracing

(1) In a multiple lattice configuration the bracing
members that are continuous and connected at all
intersections should be designed as secondary
members (see H.4) on a system length from leg to
leg with the appropriate radius of gyration i, or i,,
see Figure H.7. For the stability of the panel the
overall slenderness I—L- should be less than 350.
yy

) i
For single angle members X should be greater
IVV

than 1,50 where i,y is the radius of gyration about
the axis parallel to the plan of the lattice.

(2) The stability of the member A-B shown in Figu-
re H.7 should be checked under the applied force
on the critical system length L, for the slender-
ness:

A= {'—° ang kytukis (for angles), (H.6a)

Iw

A= £°— ans 1py6 abo npodinio cyuineHoro kxpyrnoro nepepisy (for tubes and solid rounds). (H.6b)

lyy

X L
Mpumitka. 3HayeHHA A =-2 Moxe paBaTuM 3anac
Iy
(6yTH KOHCEpBaTUBHMM) NO BiQHOLLEHHIO A0 YTOYHEHO-
ro po3paxyHKy 3 ypaxyBaHHAM peanbHuX yMmoB o6nu-
paHHs! KiHLiB.

NOTE: The value of may be conservative in relation to
a more refined analysis taking account of realistic end
conditions.

Pucyrok H.7 — baratopoaskicHi rpatku

Figure H.7 — Multiple lattice bracing
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H.4 JonomixHi B'A3eBi eneMeHTH

(1) 3 ypaxyBaHHsIM BCi€i HEAOCKOHANOCTI B MNosI-
cax, a TakoX 3 METOH NPOEKTYBAHHA JONOMIXKHUX
B'A3EBUX ENEMEHTIB, HEOBXigHO BBECTU YMOBHY
cuny, Wo Aie nonepeyHo OnopHoMy cTosky (abo
nosica), NpMkKNageHy y By3ni npUueaHaHHA B'A3e-
BOro enemMeHTta. 3anexHo Big rHy4vykocCTi nosaca
3Ha4YeHHs YMOBHOI Cunu Npu po3paxyHKy sIKOro-
Hebyab AONOMIXHOINO enemeHTa BU3HAYaeTbLCH
3rigHo 3 (2) i (3).

(2) Cuna, wo Mae ByTn NpukNageHa A0 KOXHOro
BY3na No 4ep3i ¥ NNOWMHI XKOPCTKOCTI, BUpaXeHa
Yepes p (BiACOTOK) OCLOBOI CUNKU Y CTOSAKY ANS
Pi3HNX BUMaAKIB FHYYKOCTI nosica A, MOXe ByTu
NpUIAHATA SK:

p =1,41konn (when) A < 30,

(40+1)
p = ~——=konu (when)30 <A <135,

50

p =35 konn (when) X >135.

(3) Axwo B naHeni Ginbwe 3a oAUH NPOMIKHUIA
BY30J1, TO CUCTEMY AOMOMDKHUX B'A3ei HeobxiaHO
nepesipsaTM okpemo npu 2,5 % ocbOBOI cCUnu,
Lio4oi B ONoOpi, piBHOMIPHO pPO3MNoAINEHOT MiX
yciMa NpoMiKHUMKM By3namu. [lonyckaerbcs, Lo
Ui YMOBHI CUNu Ait0Tb CNiNbHO i B 0Q4HOMY Hanpsimi
nig, NPAMUM KyTOM 0 ONOPMU i B MIOLUHI CUCTEMMU
B'A3eNn.

(4) B 0o6ox sunagkax (2) i (3) HeobxiaHO BU3HAUK-
TW PO3NOAIN CUN B MexXax TPiaHrynLoBaHoi na-
Heni 3 JONOMIKHUMW B'A3EBUMU E€NEMEHTaMU
METOL0M MiHINHOIO NPYXHOro aHanisy.

(5) Edpextun gii ujiei ymoBHOI cunu, sik npasuno,
A00al0TbCs 10 OCHOBHOI CUNU, LLO pO3paxoBy-
€TbCA B 3aranbHOMYy poO3paxyHKy npu NpOekTy-
BaHHi ByAb-sIKOro Hecy4oro enemMeHTa. ins Binb-
HO pO3TawoBaHWX ONOP 3aranbHONPUHAHATOT
KOHirypauii ymoBHa cuna He AofAaeTbCs [0
OCHOBHUX CUM 332 YMOBW NPOBEAEHHSA NepeBipkn
edbekTiB Aii YMOBHOI CUNKU HA OCHOBHI B'A3i, AKLLO
OcHOBHa cuna Mexwa. MNMpu NpoekTyBaHHi Wworn 3
BiaTAXKKaMK edheKTu Aii YMOBHOI CUNK 3aBXaK 40-
[alTbCcA 40 OCHOBHOI CUNW.

(6) MoxHa NpUIRHATKU JONYLUEHHS NPO AOCTaTHIO
XOPCTKICTb CUCTEMU B'A3ei 3@ YMOBMU, WO BOHA
po3paxoBaHa 3 YypaxyBaHHAM YMOBHWUX cun
3rigHo 3 (1)—( 5).

H.4 Secondary bracing members

(1) In order to allow for imperfections in leg mem-
bers, and for the design of secondary bracing
members, a notional force should be introduced
acting transverse to the leg member (or other
chord if not a leg) being stabilized at the node
point of the attachment of the bracing member.
Depending on the slenderness of the leg member
being stabilized, the value of the notional force to
be used for the design of any secondary member
should be obtained from (2) and (3).

(2) The force to be applied at each node in turniin
the plane of bracing, expressed as a percentage,
p, of the axial force in the leg for various values of
the slenderness A of the leg may be taken as;

(H.7a)
(H.7b)

(H.7c)

(3) When there is more than one intermediate
node in a panel then the secondary bracing sys-
tem should be checked separately for 2,5% of the
axial force in the leg shared equally between all
the intermediate node points. These notional
forces should be assumed to act together and in
the same direction, at right angles to the leg and in
the plane of the bracing system.

(4) In both cases (2) and (3) the distribution of
forces within the triangulated secondary bracing
panel should be determined by linear elastic
analysis.

(5) The effects of this notional force should gener-
ally be added to the primary force as calculated
from the global analysis for the design of any pri-
mary member. Exceptionally for self-supporting
lattice towers of conventional configuration the
notional forces need not be added to the primary
forces, provided that the primary bracing is
checked for the effects of the notional force, when
the primary force is smaller. For guyed masts the
effects of the notional force should always be
added to the primary force.

(6) Provided that it is designed for notional forces
as described in (1) to (5) it may be assumed that
the stiffness of the bracing system will be suffi-
cient.
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(7) SKWwo OCHOBHWIA HECY4MIA eneMeHT HaBaHTa-
XEHUA EKCUEHTPUYHO abo KyT MiX OCHOBHOIO
JiaroHanno HaniBpo3KiCHUX B's3eil i Onopow
cKnagae MeHuwe 25°, To BUles3rajaHe 3HayeHHs
YMOBHOT cunu moxe 6yTWU HegocTaTHIM, TOMY He-
06XigHO BU3HAUNTK TOMHILIE 3HAYEHHA 3 ypaxy-
BaHHAM  MOMEHTY Big eKCUEeHTpucutety i
BTOPUHHWX HanpyXeHb B pe3ynsTati gechopmauii
onopu.

(8) Akwio Hanpsm BTpaTU CTIRKOCTI 3HAXOQNTLCSA
nosa NMOLWMHOK B'A3i, TO 3HaYeHHs, npeacras-
neHi cdopmynamu (H.7) a), b) i c¢), HeobxigHo
po30inuTK Ha xoedpidieHT V2.

H.5 O60noHkoBI KOHCTPYKLiT

(1) MiuHicTb i CTiAKICTE 0BONOHKOBUX KOHCTPYKLiM
aue. B EN 1993-1-6.
Mpumitka. Jue. Takox EN 1993-3-2.

98

(7) 1f the main member is eccentrically loaded or
the angle between the main diagonal of a K brace
and the leg is less than 25° then the above value
of the notional force may be insufficient and a
more refined value should be obtained by taking
into account the eccentricity moment and second-
ary stresses arising from leg deformation.

(8) Where the direction of buckling is not in the
plane of the bracing, then the values given by
equations (H.7) a), b) and ¢) should be divided by
a factor of /2.

H.5 Shell structures

(1) For the strength and stability of shell structures
see EN 1993-1-6.

NOTE: See also EN 1993-3-2.
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OOOATOK HA
(posigkoBun)
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IBEHTUYHUX MC, NOCUNAHHA HA AKi € B EN 1993-3-1:2007

steel structures — Part 1-10: Material
toughness and through-thickness
properties

lNMo3Haka Ta Ha3Ba €BPONENCLKOro CtyniHb MNo3Haka Ta Ha3Ba HaLioHanNbHOro cTaHaapTy
cTaHaapTy BigNoBIiAHOCTI Ykpainu (ACTY)
EN 1990 Eurocode — Basis of IDT OCTY-H b EN 1990:2008 €spokoa. OcHoswM
Structural Design NpoekTyBaHHA KOHCTpykKUiA (EN 1990:2002,
IDT)
EN 1991-1-1 Eurocode 1 — Actions iDT OCTY-H B EN 1991-1-1:2010 €spokog 1.
on structures — Part 1-1 — Densities, Hii Ha koHCTpykKuii. YactuHa 1-1. 3aranbHi
self-weight, imposed loads for Aii. Nutoma Bara, BnacHa Bara, ekcnnya-
buildings TauiHi HaBaHTaXXeHHA ANs cnopyAa
(EN 1991-1-1:2002, IDT)
EN 1991-1-4 Eurocode 1 — Actions IDT NCTY-H b EN 1991-1-4:2010 €spokoa 1.
on structures — Part 1-4: General Lii Ha KoHCTpyKLUii. HacTnHa 1-4.3aranbHi
actions: Wind actions Aii. BiTposi HaBaHTaxXkeHHSA
(EN 1991-1-4:2005, IDT)
EN 1991-1-5 Eurocode 1 — Actions IDT ACTY-H b EN 1991-1-5:2012 npoekT €BpoO-
on structures — Part 1-5: General koa 1. [lii Ha koHeTpykuii. Yactuna 1-5. 3a-
actions: Thermal actions raneHi gii. Tennosi Aii
(EN 1991-1-5:2003, IDT)
EN 1991-1-7 Eurocode 1 — Actions IDT OCTY-H EN 1991-1-7:2010 €spokog 1. Oii
on structures — Part 1-7: Accidental Ha KOHCTpYKUii. HYacTuHa 1-7. 3aranbHi gii.
actions Ocobnusi gMHamiyHi BNNUBK
(EN 1991-1-7:2006, IDT)
EN 1993-1-1 Eurocode 3: Design of IDT ACTY-H b EN 1993-1-1:2010 €spokog 3.
steel structures — Part 1-1: General MpoekTyBaHHs CTanesux KOHCTPYKLUin. Yac-
rules and rules for buildings TMHa 1-1. 3araneHi Nnpaeuna i npasuna ans
cnopya (EN 1993-1-1:2005, IDT)
EN 1993-1-2 Eurocode 3: Design of IDT OCTY-H b EN 1993-1-2:2012 €Bpokog 3.
steel structures — Part 1-2: General MpoekTyBaHHs cTaneBux KOHCTPYKUin. Yac-
rules — Structural fire design TuHa 1-2.3aranbHi nonoxeHHs. Po3paxyHok
KOHCTPYKLUI Ha BOrHECTINKICTb
(EN 1993-1-2:2005, IDT)
EN 1993-1-8 Eurocode 3: Design of IDT OCTY-H b EN 1993-1-8:2011 €spokoga 3.
steel structures — Part 1-8: Calcula- MpoekTyBaHHA cTaneBuX KOHCTPYKUIR. Yac-
tion of joints TnHa 1-8. MNpoekTyBaHHsA 3'€QHaHb
(EN 1993-1-8:2005, IDT)
EN 1993-1-9 Design of steel IDT ACTY-H b EN 1993-1-9:2012 €spokoa 3.
structures — Part 1-9: Fatigue lMpoekTyBaHHA cTaneBux KOHCTPYKUiA. Yac-
TuHa 1-9. Butpueanicts
(EN 1993-1-9:2005, IDT)
EN 1993-1-10 Eurocode 3: Design of IDT AOCTY-H b EN 1993-1-10:2012 €Bpokog 3.

MpoekTyBaHHA cTanesux KOHCTPYKLiA. Yac-
TuHa 1-10. BnacTuBoCTi TPILLIMHOCTINKOCTI |
MILHOCTI MaTepiany y Hanpsami TOBLW{UHN
npokaty (EN 1993-1-10:2005, IDT)
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lNosHaka Ta Ha3Ba EBPONENCHLKOro CtyniHb Mo3Haka Ta Ha3sa HauioHanbLHOro craHaapTy
cTaHaaprty BiANOBIgHOCTI Ykpaiuv (ACTY)
EN 1993-1-11 Eurocode 3: Design of IDT AOCTY-H b EN 1993-1-11:2012 €spokoa 3.
steel structures — Part 1-11: Design lMpoeKTyBaHHA CTaneBUX KOHCTPYKLUiN. Yac-
of structures with tension TuHa 1-11. MNpoekTyBaHHSA KOHCTPYKUIN 3
components PO3TArHYTUMW enemMeHTamu
(EN 1993-1-11:2006, IDT)
EN 1993-3-2 Eurocode 3 — Design of IDT HOCTY-H b EN 1993-3-2:2012 €spokog, 3.
steel structures — Part 3-2: Towers, MNpoekTyBaHHS CTaneBux KOHCTPYKUin. Hac-
masts and chimneys. Chimneys TuHa 3-2. bawTy, wornu i guMoBi Tpyou.
Oumosi Tpybu (EN 1993-3-2:2007, IDT)
EN 1993-1-9 Design of steel IDT OCTY-H b EN 1993-1-9:2012 €spokog 3.
structures — Part 1-9: Fatigue MpoeKTyBaHHA cTaneBux KOHCTPyKLUin. Yac-
TvHa 1-9. Butpueanictb (EN 1993-1-9:2005,
IDT)
EN 1993-6 Eurocode 3 — Design of IDT ACTY-H b EN 1993-6:2012 €8pokoa 3.
Steel Structures — Part 6: Crane MpoekTyBaHHA cTaneBux KOHCTPYKUiA. Yac-
Supporting Structures TUHa 6: MNigkpaHosi KOHCTPYKLUT
(EN 1993-6:2007, IDT)
EN 1998-3 Eurocode 8: Desing of IDT AOCTY-H b EN 1998-3:2012 E€spokog 8.

structures for earthquake
resistance — Part 3: Assessment and
retrofitting of buildings

MpoekTyBaHHSA CEACMOCTIMKUX KOHCTPYKUIN.
YacTtuHa 3. OuiHka cTtaHy Ta BigHOBNEHHS

6yaisens (EN 1998-3:2005, IDT)
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Jluniens 2009 pik
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(YkpainceKuil nepexkaan aHri0MOBHOT Bepceit)

€spoxoa 3. IlpoekTyBaHHA CTAJEeBHX KOHCTPYKUiH
Yacrunua 3-1. Bawrru, moran ta aumosi Tpyou — bawrru ra worau
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1 3miHa po "HauioHanbHoOro gpopnartka 4o
EN 1993-3-1"

Hpyaul nidnyrkm, crnucok, sudanumu psadox:

"- B.2.3(3)".

Hpyeul nidnyHkm, cnucok, 3amiHumu "D.1.1(1)"
Ha "D.1.1(2)".

2 3MiHn go 1.1.2

MidnyHkm "(1)", saminumu "NonoXeHHs ANs Binb-
HOCTOAYMX BawT Ta uuniHgpuuHnx 6awT 3 Bia-
TsXKKamMM" Ha "T1onoXeHHs Ans BiNbHOCTOAYUX
6awT, unniHgpMdrMx BawT 3 BIATAXKaAMKU Ta
KOHi4HUX BawT".

3 3miHn go 1.5.12

3aminumu "(ouB. gogaTtok A Ta gogaTok B.)" Ha
"(ouB. popgatok B.)".

4 3miHn o 2.3.2
Midnywkm "(1)", "Mpumitka.”, 3amiHumu "ansa pin
Ha BawTn Ta wornu" Ha "gns Aaii BiTpy Ta nboay
Ha GawTu i wornn".

5 3miHn go 6.2.2

Midnyukm "(1)", saminumu "sBkaszaHo y 3.10.3
EN 1993-1-8 (npu 6ontoBux 3'egHaHHAX) abo
4.13 (npu 3BapHUX 3'egHaHHsaX)" Ha "BkaszaHo y
EN 1993-1-8, nianynkt 3.10.3 (npu Gontosux
3'eqHaHHAX) abo 4.13 (npy 3BapHux 3’eaHaH-
HAX)".

6 3miuu go 6.4.2

[iényrkm "(2)", 3amiHumu "PucyHok 6.1" Ha Hac-
my/rnHull:

Dy

1 Modifications to "National Annex for
EN 1993-3-1"

2nd paragraph, list, delete the line:
"- B.2.3(3)".

2nd paragraph, list, replace "D.1.1(1)" with
"D.1.1(2)".

2 Modification to 1.1.2

Paragraph "(1)", replace "Provisions for self-sup-
porting and guyed cylindrical towers" with "Provi-
sions for self-supporting and guyed cylindrical
and conical towers".

3 Modification to 1.5.12

Replace "(See Annex A and Annex B.)" with "(See
Annex B.)".

4 Modification to 2.3.2

Paragraph "(1)", "NOTE", replace "for actions on
towers and masts" with "for wind and ice on tow-
ers and masts".

5 Modification to 6.2.2

Paragraph "(1)", replace "given in 3.10.3 of
EN 1993-1-8 (if bolted) or 4.13 (if welded)" with
"given in EN 1993-1-8 clauses 3.10.3 (if bolted) or
4.13 (if welded)".

6 Modifications to 6.4.2

Paragraph "(2)", replace "Figure 6.1" with the fol-
lowing one:
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MidnyHkm "(2)", eudanumu OCmMaHHE PeYeHHsT 3
"TpuMmiTkn".

7 3miHn go 8

Midnynkm "(2)", "MpuMiTka", 3amiHumu "BkasaHo
y nogatky C oo EN 1993-3-2" Ha "BkasaHo y A0o-
patky D po EN 1993-3-2".

8 3miHn go 9.2.1

Midnyskm "(1)", 3amiHumu yeecb nyHkm "(1)
skmoyaioyu "MpuMITKy", HacmyrnHuM MexKcmom:

"(1) BTOMHe HaBaHTaxeHHA rpartyacTux 6Gawr,
BUKNWKaHe NoTouHUMK Bibpauismu (Bes BiGpauin
MoNepPeYHOro BITpy), Aki BUKNMUKaHI NOPUBYaACTUM
BiTPDOM, He NOTPI6HO BU3HAYaTH.

MpumiTka. Ana wornosux 6awT 3 BigTHKKaMH, Bpaxo-
ByIOYM, WO AeTanizoBaHa KaTeropis KOHCTPYKUIMHUX
Aetanen binbwa Hix 71 H/mMm2, sakwo L KOHCTPYKLii 3a-
3HaTh NULWe NoTo4HMX Bibpauin (6e3 Bibpauii none-
PEYHOFO BITPY), BUKNMKaHWX MOPWBYacTUM BiTPOM,
AonycKaeTbCA AOBroBiYHicTb Ginbwa 3a 50 pokis.

9 3miHn no B.2.1.3
MionyHkm "(1)", nepwud pﬂOOK, 3amiHumu "c;' Ha

uch ll.
Mionyxskm "(1)", pieHaHHa "(B.1)", saminumu "c;"
Ha llch ll.

10 3miHn po B.2.2.1

Midnynkm "(1)", samiHumu "c;' Ha "c¢ g".
Midnynkm "(1)", 3amiHumu pieHsHHA "(B.2)" Ha

f,S 6 "“f,S.0 ZA

. 2 A
Cr.a=Ka-Cr a0 -sin \I!-Z—
Lk i A

Mionynkm “(1)", cnucok nid "where:...", dodamu
HacmynHi eneMeHmu:

"Ag— Ue 3aranbHa 3aaHa NNoua 30BHilLHLOI No-
BEPXHi KOHCTPYKUINHUX €NeMEHTIB, BK4Ya4n
cnyx608i KOMNOHEHTU, 5IKi BBKAIOTLCH €NeMeH-
TamMu KOHCTPYKLiT NOBEPXHI, WO pOo3rnaaacTbes, y
MeXax BUCOTU OQHOMO Nepepisy Ha BiANOBIAHOMY
piBHi (OuB. pucyHok B.2.1) Ta Bkmovarouu Aio
nooay Tam, ae ue HeobxiaHo;

> A npuiimactbes 3a Aoy 5.3(2) EN 1991-1-4 |
Moxe matn Oyab-fike HOMiHanbHE 3Ha4YeHHS
(oavHUUID), AKLO A, NPUAMAETLCA 3 TAKUM ca-
MWUM 3HaAYEHHAM.".

Paragraph "(2)", delete the last sentence from the
"NOTE".

7 Modification to Clause 8

Paragraph "(2)", "NOTE", replace "given in An-
nex C to EN 1993-3-2" with "given in Annex D of
EN 1993-3-2".

8 Modification to 9.2.1

Paragraph "(1)", replace the whole paragraph
"(1)" including the "NOTE" with the following text:

"(1) Fatigue loading of lattice towers due to in-line
vibrations (without cross-wind vibrations) induced
by gusty wind need not be determined.

NOTE: For guyed masts provided that the detail catego-
ry of the structural details are greater than 71 N/mm?,
the fatigue life of these structures subject to in-line
vibrations only (without cross-wind vibrations) induced
by gusty wind may be assumed to be greater than
50 years.".

9 Modifications to B.2.1.3
Paragraph"(1)", 1stline, replace "c;' with "Z cr'.

Paragraph "(1)", Equation “(B.1)", replace "c;'
with "> cg".

10 Modifications to B.2.2.1

Paragraph "(1)", replace "c¢' with "c; g".
Paragraph "(1)", replace equation "(B.2)"with

, f,S,0 ZA

.2 A
Cf,A =KA'Cf,A,0 -sin W..__A;

> A
Paragraph "(1)", list under "where:...", add the fol-
lowing elements:

"Agis the total area projected normal to the face of
the structural components, including those ancil-
laries treated as structural elements, of the con-
sidered face within one section height at the level
concerned (see Figure B.2.1) and including icing
where appropriate;

> Ais taken as A, in 5.3(2) of EN 1991-1-4 and
can be taken as any notional value (say unity) as
long as A, is taken as the same value.".
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MidnyHkm "(6)", "PucyHok B.2.2", 3amiHumu pucy-
HOK Ha HacmyrnHut:

11 3minn go B.2.3

flionynkm "(1)", 3aminumu "pisusinHg (B.6)" Ha

" H 2 AA "
Cr.a=Ka Crap-Sin w-ﬁ .

MionyHkm “(1)", cnucok nid "pe:...", dodamu Ha-
cCmynHi enemMeHmu:

"A4 — L€ Nnowa YacTuHK, AKY BUAHO Npu NOrAsALi
y HanpsiMKy BITPY, BKNIOMa0UM Ajto nboay, Ae He-
0bxiaHo. ina umniHapis 3 Nosicamu 3Ha4YeHHs A,
nosuHHo 6asyBatucs Ha rabapwuTHIn LWWPUHI 3
ypaxyBaHHAM MOABINHOT TOBWMHWN NOACA;

> A-sik BkasaHo y B.2.2.1(1).".

MlidnyHkm “(2)", nynkm cnucky "b)", samiHumu
"pucyHok B.2.1" Ha "PucyHok B.2.1".

Paragraph "(6)", "Figure B.2.2", replace the figure
with the following one:

11 Modifications to B.2.3
Paragraph "(1)", replace "Equation (B.6)" with
A
"Gr o =Ka-Cr a0 SN2y A",
f,A=HRACr A0 v Z A
Paragraph"(1)", list under "where:...", add the fol-
lowing elements:

"A, is the area of the part visible when viewed in
the wind direction including icing when appropri-
ate. For cylinders with strakes, the value of A,
should be based on the overall width including
twice the strake depth;

D Aas defined in B.2.2.1(1).".

Paragraph "(2)", list entry "b)", replace "figu-
re B.2.1" with "Figure B.2.1".
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Mionynkm "(2)", "Tabnuua B.2.1", nepwuti psdok
38epxy (3azonosoxk mabnuui), mMpemsi KOJ/I0HKa,
3amiHumu "¢s " Ha "Ceg o -

12 3minmn no B.2.5
Midnynkm "(1)", 3amiHumu:
"ne: cgg —-
Ha:

"Ae: Crgo = -

13 3minn pgo B.2.7.1

Midnynkm "(2)", Mk ab3ayom, w0 NMOYUHaemMbcs
3"Cf 4180 Cr p4", Ma ab3ayom, Wo NoHuUHaembCs 3

"n4 Ta ny", dodamu:

“S"A npuiimMaeTbes sik As SIK Y po3aini 5.3(2)
EN 1991-1-4 i moxe maTu ODyab-sike HOMIHanNLHe
3HayYeHHs (0AMHUUIO), AKLIO Ao NPUAMAETLCA 3
TakuM CamMuM 3HaAYEHHSM.".

14 3minu po B.3.1

Mionyukm "(3)", pieuaHHa "(B.12)", 3amiHumu
"Cf7'" Ha "Cf,T“.

15 3minn po B.3.2.1

Midnynkm "“(1)", samiHumu cnogo "onip", ske
3ycmpidyaemecs d8a pasu, Ha "cvny BiTpy"; nromim
3aMiHumu nocusaHHA Ha "B.2.2" Ha "B.2".

16 3minn no B.3.2.2.1

MidnyHkm "(2)", pieHaHHs "(B14a)", 3amiHumu
"AI'Cf" Ha "AI‘Ef"'

Mionyxkm "(3)", nid "pe:...", 3aMiHumu "“cy" Ha
"Co(zm) -

17 3minn no B.3.2.2.2

MidnyHkm "(1)", 3aMiHumu:

"oe: Sy..."

Ha:

"ne: Sy wee-

MionyHkm "(1)", nid "pe:...", dodamu:
"Co(zm) BU3HAYAETLCA Y B.3.2.2.1(3).".

18 3minn go B.3.2.2.6

MidnyHkm "(4)", nyHkm cnucky "c)", neped "Mpu-
MmiTka 1.", dodamu:

"Xcr BignoeigHo Ao B.2.1.3 (1).".

Midny+xkm “(5)", nid pieHaHHaM "(B.20)", dodamu:

Paragraph "(2)", "Table B.2.1", 1st row at the top
(table heading), 3rd column, replace "c¢g" with

"Cfy G,O .

12 Modification to B.2.5
Paragraph "(1)", replace:
"where: ¢ is..."

with:

"where: ¢¢g g is...".

13 Modification to B.2.7.1

Paragraph "(2)", between the paragraph begin-
ning with "c¢ 51 10 ¢; 54" and the one beginning with
"n¢ and n,", add:

"> Ais to be taken as Ay as in clause 5.3(2) of
EN 1991-1-4 and can be taken as any notional
value (say unity) as long as A, is taken as the
same value.".

14 Modification to B.3.1

Paragraph "(3)", Equation "(B.12)", replace "cg"
with "cg 1"

15 Modification to B.3.2.1

Paragraph "(1)", replace the two occurrences of
"resistance" with "wind force"; then replace refer-
ence to "B.2.2" with "B.2".

16 Modifications to B.3.2.2.1

Paragraph “(2)", Equation "(B14a)", replace "A "
with "A '

Paragraph "(3)", under "where:...", replace "cg"
with "Co(zm)"-

17 Modifications to B.3.2.2.2
Paragraph "(1)", replace:

"where: Sy,..."

with:

"where: S, y-.."-

Paragraph "(1)", under "where:...", add:
"Co(zm) is defined in B.3.2.2.1(3).".

18 Modifications to B.3.2.2.6

Paragraph "(4)", list entry "c)", just before "NO-
TE 1", add:

"¥cr according to B.2.1.3 (1).".
Paragraph "(5)", below Equation "(B.20)", add:
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"ne: S, oy — CepenHin edekT HaBaHTaXeHHs Ha
TPOCU, OTPUMAHUMA 3 eNeMeHTa HaBaHTAXEHHS: Y
(B.16);

S ables — SMIHHUN €PEKT HABaHTAXKEHHA Ha TPOCH,
OTPUMaHKA 3i 3MiHHOrO KOoMnoHeHTa y (B.16).".

19 3miHn no B.4.2

Mionyskm "(3)", nywkm cnucky "c)", 3amiHumu
su3HaveHHs1 "R" Ha: "cepefHe 3aranbHe 3HadeH-
HA BUPOBY KoediuieHTa cunu Npu po3paxyHKosin
nnoLi Y A MOMHOXEHIN Ha Cf SIK BU3HAYEHO Y
B.2.2.1(1);".

20 3miHu oo B.4.3.2.1

Midnynkm "(1)", pieHsHHs "(B.22)", 3amiHumu
"Fow' Ha "FpuA2)", nomim 3aminumu "A" Ha

ref -
ridnyHkm "(1)", ocmanHit psadok, 3aMiHumu no-
cunaHHs "B.4.2" Ha "B.2.1.3".

Midnyrkm "(3)", nepwud psdok, samiHumu "F g,/
Ha "Fgulz)".

flionynkm "(3)", pieHanHa "(B.23)", 3aminumu
"Fow' Ha "FguAz)"; notim 3aMinutn "cgZ" Ha
"¢ o(2)"-

T1idnynkm "(3)", 3amiHumu:

"pe: ... "cg(2)"

Ha

"pe: ... "cr(2)"

flionyHkm "(4)", 3aMiHumu "NOBUHHO NPUAMaTUCH
AK" Ha "noBuHHO BasyBaTucs Ha".

21 3miun go B.4.3.2.2
MlionyHkm "(2)", pieHaHHs "(B.24)", 3aminumu

"Feow' Ha "FpyAz)", ma saminumu "A" Ha "A '
Mliénynkm "(2)", 3aMmiHumu:

"ks — maclTabHui koedidieHT;"

Ha:

"ks — MacwTabHuin KoedilieHT, Wo Bu3HaYae Bipo-
rasICTb BUHUKHEHHS;".

22 3minm no B.4.3.2.3

MionyHkm "(1)", nepwut psdok, 3amiHumu "Fpg"
Ha "Fpg(2)".

fiidnynkm "(1)', pieHaHHsa "(B.25)", 3aminumu
"Fpg" Ha "Fpg(2)".

Midnynxkm "(1)", pieHsiHHA "(B.25)" ma dea psdku
nid pieHsIHHAM, 3aMiHUMU "C(2)" Ha "c¢ (2)" dea
pasu.
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"where: Sm’CW is the mean load effect on the ca-
bles derived from the load component in (B.16);

Scapies 18 the fluctuating load effect on the cables
derived from the fluctuating componentin (B.16).".

19 Modification to B.4.2

Paragraph "(3)", list entry "c)", replace the defini-
tion of "R" with: "the average total of the product of
the force coefficient ¢, times the reference area
> Aas defined in B.2.2.1(1);".

20 Modifications to B.4.3.2.1

Paragraph "(1)", Equation "(B.22)", replace
"Frw With "Fp, y(2)"; then replace "A" with "A ",

Paragraph "(1)", last line, replace the reference to
"B.4.2" with "B.2.1.3". ’

Paragraph “(3)", 1st line, replace "Fgy" with
“FGW(Z)“,

Paragraph "(3)", Equation "(B.23)", replace "F "
with "Foy(2)"; then replace "cgz" with "c; ()"

Paragraph "(3)", replace:
"where: ... "cg(2)"

with

"where: ... "c;5(2)".

Paragraph"(4)", replace "should be taken as" with
"should be based on".

21 Modifications to B.4.3.2.2

Paragraph "(2)", Equation "(B.24)", replace "Fpy,"
with "Fpuz)", and replace "A" with "A "
Paragraph "(2)", replace:

"k is a scaling factor;"

with:

"ks is a scaling factor which defines the probability
of occurrence;".

22 Modifications to B.4.3.2.3

Paragraph "(1)", 1st line, replace "Fpg" with
"FPG(Z)"-

Paragraph "(1)", Equation "(B.25)", replace "Fpg"
with "Fpg(2)".

Paragraph "(1)", Equation "(B.25)" and two lines
below the equation, replace the two occurrences
of "c(z)" with "¢ 5(2)"


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


23 3miHn po B.4.4

MidnyHkm "(2)", 3aminumu "(ous. B.4.3.2), euko-
pucmosyoqu kg = 3,5." Ha "(ams. B.4.3.2). 3Ha-
YeHHs kg NoBUHHE NpuamaTtuca kg = 2,95.".

24 3miHn go C.5

MidnyHkm "(1)", 3amiHumu "OAWH NpoXig, piBHIO
BEPXHLOI BIATAXKU" Ha "BIATANKKA UM BiATAXKKA B
OAHOMY MpPOX0Ai Ha piBHI BEPXHBbOT BIATHKKN";
rnomim 3amiHumu "aBa Npoxoan PiBHIO BEPXHLOI
BiATSOKKKU" Ha "BiOTsKKA YU BIATSXKKA B ABOX Npo-
X0A4ax Ha piBHI BEPXHbLOT BigTSXKU".

25 3miHn po C.6

Baminumu Homep nyHkmy "(3)" Ha "(2)".

26 3minn go F.2

MidryHkm “(3)", samiHumu nocunatHs "EN 1993-1-1"
Ha "EN 1090-2"; nomim 3amiHumu "(avs. 4.2.2)"
Ha "(avs. F.4.2)".

27 3MmiHn go G.2

Midnyuxkm "(1)", "Tabnuua G.1", nepwa KonoHka
3niea, psadok 6ins "Bnnagok (c)", samiHumu "Bto-
pUHHE 3rHaHHA Ha 060X KiHUAX" Ha "BTOpuHHI
B'A3eBi enemeHTH Ha 060X KiHUsX ".

Midonynkm "(1)", "Tabnuusa G.2", vacmuHa "(b)",
nepwuld psdok mabnuyi, ocmaHHA KOIOHKa
cnpaea, 3amiHumu "KEXO" g "k@B)NE)m,

MMionyurkm "(1)", "Tabnuua G.2", vacmunxa "(b)",
ocmaHnHril padok mabnuyi, "Mpumitka 3" ma
"Mpwumitka 5", 3aminumu "K" nHa "K".

28 3minunm go H.3.2

"PucyHok H.1", Huxnili padok pucyHka, niea 4ac-
muHa, komipka 6ins "lIA", doGamu y KOMIpKY:
"OpuHapHa peluitka".

29 3minn go H.4

Midnynkm "(5)", yemeepmul psdoK, 3aMiHumu
"KOMM nodaTtkoBa cuna MeHwa" Ha "konu no4ar-
KOBa cuna MeHLUa, HiXK yMOBHa cuna”.

23 Modification to B.4.4

Paragraph "(2)", replace "(See B.4.3.2) using
ks = 3,5." with "(see B.4.3.2). The value of kg
should be taken as k, = 2,95.".

24 Modification to C.5

Paragraph "(1)", replace "one lane of the top guy
level" with "the guy or guys in one lane of the top
guy level"; then replace "two lanes of the top guy
level" with "the guy or guys in two lanes of the top
guy leve!l".

25 Modification to C.6
Replace the number of paragraph"(3)" with "(2)".

26 Modification to F.2

Paragraph"(3)", replace reference to "EN 1993-1-1"
with "EN 1090-2"; then replace "(see 4.2.2)" with
"(see F.4.2)".

27 Modifications to G.2

Paragraph "(1)", "Table G.1", 1st column on the
left, row about "Case (c)", replace "Secondary
bending at both ends" with "Secondary bracing at
both ends".

Paragraph "(1)", "Table G.2", part "(b)", 1st row of
the table, last column on the right, replace "K3)X&»
with "kG)O),

Paragraph"(1)", "Table G.2", part"(b)", last row of
the table, "NOTE 3" and "NOTE 5", replace "K"
with "K".

28 Modification to H.3.2

"Figure H.1", bottom row of the figure, left-hand
side, cell about "IA", add into the cell. "Single lat-
tice".

29 Modification to H.4

Paragraph "(5)", 4th line, replace "when the pri-
mary force is smaller" with "when the primary
force is smaller than the notional force".
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Koa YKHA: 91.080.10

Knrouosi cnosa: Bibpalii, BinTskka, BTOMa, MaTtepianu, MiURICTb, NPpUAATHICTb, HABAHTaXEHH],
oxenensb.

PR R R R RN N

Pepaxtop — A.O. JlykoBcbka
Komn'lotrepHa Bepctka — 1.C.AMUTPYK

dopmaT 60x84 /. Nanip odceTHUiA. MapHiTypa "Arial".
Opyk odceTHUA.
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HALUIOHANBHWAW CTAHOAPT YKPAIHU

€BPOKOAO 3. NPOEKTYBAHHA
CTANEBUX KOHCTPYKUIN
YacTtuHa 3-1. bawTu, wornu i AumMoBi Tpyou.

bBawTn i wornu
(EN 1993-3-1:2006, IDT)
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CropiHka 1
CropiHok 27

€BPOKOA 3. NPOEKTYBAHHA CTANEBUX KOHCTPYKUIN
YacTuHa 3-1. BawTtK, wornu i gaumMoBi Tpyou. bawTu i wornu
(EN 1993-3-1:2006, IDT)

1 PO3POBJEHO: ToBapucTBO 3 OOMEXEHOI0 BiANOBIAANbHICTIO "YKpalHCbKUM iHCTUTYT
cTanesux KOHCTPYKUin imeHi B.M. LLlumaHoBCLKOrO™

PO3POBHNKW: B. AgpiaHoB; B. FoppeeB, A-p TexH. Hayk; O. KopayH, (Haykosui
kepiBHuK); A. Jinmap; O. LLiIuMaHOBCLKUM, A-p TEXH. HAYK

2 NPUAHATO TA
HAOAHO HAHHOCTI: Haka3 MiKperioHy Ykpaixu Big 27.12.2013 p. Ne 623, umHHa Big 2014-07-01

3 YBEJEHO BMNEPLWIE
TEKCT 3MIHUK

1 HauioHanebHui BCTYN 00rnMo8HUMU MOJIOXKEHHSMU HacmynHo20 amicmy:

"ns 3abe3ne4YeHHA rapmoHisaujii HopmaTusHOI 6a3u YkpaiHu 3 HopmaTuBHOK 6a3010 €BpoNencbKo-
ro Colo3y BCTaHOBMIOETbCA MNEpio4 oaHovacHoi aii OyAiBenbHUX HOPM, pPo3pobNeHnxX Ha OCHOBI
HaLioHaNbHUX TEXHOMNOrYHUX TpaauLin, Ta ByaiBenbHUX HOPM, FAPMOHI30BaHMX 3 HOPMaTUBHUMU [1OKY-
MeHTamu €sponeicbkoro Coay (abo iHwmux byaisensHUX HOpM, KofiB). [Nopsaok 3acToCcyBaHHA BU3HA-
yaeTbes MNocraHoso KabiHety MinicTpis Ykpainu Big 23.05.2011 Ne 547 "TMpo 3atBepakeHHs Mopsaaky
3acTocyBaHHsA OyaiBENbHUX HOPM, PO3pobNeHUX Ha OCHOBI HalUioHanNbHUX TEXHONOrYHWX Tpaauuin, Ta
OyaisenbHNX HOPM, rapMOHI30BaHKX 3 HOPMaTUBHUMK AOKYMeHTaMun €sponencokoro Colosy".

Mepioa oaHo4vacHoi Adii 6yAiBeNnbHUX HOPM, po3pobneHnUX Ha OCHOBI HaUiOHaNbHUX TEXHOMOMYHUX
Tpaguuiv, Ta byaiBenbHMX HOPM, rapMOHI30BaHUX 3 HOPMATUBHUMKW JOKyMeHTaMu €Bponencbkoro Colo-
3y, BCTAHOBIIOETLCA 3 AaTU HabpaHHA YMHHocTi BH A.1.1-94:2010 "Cuctema ctanaapTuaauii Ta Hopmy-
BaHHA y byaisHuLTBI. MpoekTyBarH: ByaiBenbHUX KOHCTPYKLUiM 3a E€BpokogaMu. OCHOBHI NONOXEHHS" A0
BTPaTU HUM YMHHOCTI abo BTpaTu YMHHOCTI BiANOBigHUMK ByaiBensHUMU HOpMaMu, po3pobneHrMu Ha
OCHOBI HaLiOHanNbHUX TEXHOMOMYHUX TPaAULIN.

Liett cranaapt Ha TepuTopii YkpaiHu cnig 3actocoByBaTty pa3oMm 3 napaMeTpamu, BCTAHOBNEHUMMU Ha
HaujioHanbHOMY piBHI, HaBseaerumu y aoaartky Hb.

Bumorn WoAao 3acToCyBaHHA UbOro ctaHaapTy pa3oM 3 HauioHansHum foaatkoM BCTaHOBNEHi Y
OBH A.1.1-94:2010 [1]."

2 Y 3micmi Hazgy nepedoCcmaHHb020 3a20/108Ka CMPYKMYPHO20 eneMeHma sukiacmu y Hogil pe-
dakuir:

"NopaTtok HA Mepenik mixHapoaHux (MC) i eBponenceknx ctaHaapTie (EC), Ha ski € NOCUNAHHA Y
OCTY-H b EN 1993-3-1:2012, Ta BignoBiaHNUX HOpMaTUBHUX AOKYMEHTIB YkpaiHu (HO)".

3 3micT dorosHUMU HacmynHUMU 3a20/108KaMu CMPYKMYypPHUX efleMeHmis:
"NopaTtok HB HauioHanbHuin aoaaTok Ao ACTY-H b EN 1993-3-1:2012";
"NopnaTtok HB bibniorpacisn”.

4 [lo ecbomy mexkcmy HauioHaneHo20 cmaHOapmy 3aMiHUMU C/I080CIONYYEHHS "4aCTUHHI
KoedilieHTU" Ha "JyacTKoBi koedilieHTn"

5 B ¢hopmynax (C.3a) ma (C.3b) saminumu ™y,," Ha "yy," ma “yice" Ha "Vige".

6 Dopatok HA suknacmu y Hosit pedakyir:
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"0OOATOK HA
(noBigkoBuin)

NEPENIK MDKHAPOOHUX (MC) | EBPONENCBLKUX CTAHOAPTIB (EC), HA AKI € MOCUNAHHA
Y ACTY-H B EN 1993-3-1:2012, TA BIANOBIAHUX HOPMATUBHWUX AOKYMEHTIB YKPAIHW (HA)

MoaHaka MC abo €C,

Ne 3/n y TekcTi

IHdhopmaList Npo HOpMaTUBHI

Ne 3/n HaBedeHoro y KUk Bi r;llzz?agz I\H/Ig'a6o eC OCTY-H B EN 1993-3-1:2012, | akTi Ta HOpMaTUBHI OKYMEHTH
ACTY-H B EN 1993-3-1:2012 A A e € HOpPMaTUBHI NOCUNAaHHA y BignoeigHiv coepi
1 |EN 1990:2002 Eurocode: Basis of |OCTY-H B EN 1990:2008 n. 1.5(1) Tepminu i BU3Ha4eHHA |—
structural design €Bpokoa. OCHOBM NPOEKTYBaHHA | o 2.5(1) MpoekTyBaHHs B KOMN-
koHCTpykuivt (EN 1990:2002, IDT)| nekci 3 BMNPOGYBaHHAMM
n. 8(1) MpoekTyBaHHA B KOMNNEK-
Ci 3 BUNpobyBaHHsAMM
HopaTtok A (npumiTka)
AudepeHuialis HaginHOCT | YacT-
KOBI koecpilieHTn ans aiv

2 |EN 1991-1-1:2002 Eurocode 1: Ac- |[ICTY-H B EN 1991-1-1:2010 €8-{n. 2.3.4(2) BnacHa Bara -
tions on structures. Part 1-1: Densi- | pokog 1. [ii Ha koHCTpykUii. Yac- OonaTtok C (NpymiTka)
ties, self-weight, imposed loads for |TnuHa 1-1. 3aranbHi gii. NMnToma HaBaHTaxeHHs B, o6MepaaHhs |
buildings Bara, BrnacHa Bara, ekcnnyara- Cromny4eHHs oBMepaaHHs 3 BITpoMm

LiMHi HaBaHTaXXeHHA Ans cnopya
(EN 1991-1-1:2002, I1DT)

3 |EN 1991-1-2:2002 Eurocode 1: Ac- |ACTY-H B EN 1991-1-2:2010 HopaTtok C (npumitka) -
tions on structures. Part 1-2: Fire | Espoxkog 1. [lii Ha koHCTpyKUii. |HaBaHTaxeHHs Bia o6Mep3aHHs i
actions YacTtuHa 1-2. 3aranbHi gii. dii Ha | cnony4yeHHs o6Mep3aHHs 3 BiTpoM

KOHCTPYKLUiT Nig 4Yac noxexi
(EN 1991-1-2:2002, IDT)
4 | EN 1991-1-3:2003 Eurocode 1: Ac- |[ACTY-H B EN 1991-1-3:2010 Hopatok C (npumMiTka) -

tions on structures. Part 1-3: Gene-
ral actions. Snow loads

€spokog 1. il Ha KOHCTPYKLIii.
YactuHa 1-3. 3aranbHi Ail.
CHiroei HaBaHTaXeHHs

(EN 1991-1-3:2003, IDT)

HaBaHTaxeHHs Big o6Mep3aHHs i
cnony4eHHs obMep3aHHs 3 BiTpoM

LZ MoHIdo1)

Z ®dHidol)
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MpoaoexeHHs pogaTka HA

MNoanaka MC abo €C,

MosuHaxka MM,

Ne 3/n y TekcTi

IHdbopmaLis Npo HOpMaTUBHI

Ne a/n HaBeAeHoro y aKvit Binosinae MC 260 €C ACTY-H B EN 1993-3-1:2012, | axTu Ta HOpMaTUBHI JOKYMEHTH
ACTY-H B EN 1993-3-1:2012 Anosia e € HOPMaTUBHI NOCUNAaHHSA y BignosigHin cdepi
5 [EN 1991-1-4:2005 Eurocode 1: Ac- |CTY-H B EN 1991-1-4:2010 [opatkoBa iHhopmaLis woao -

tions on structures. Part 1-4: Gen-
eral actions. Wind actions

E€spokoa 1. [lii Ha KOHCTPYKuUT.
YacTtuHa 1-4. 3aransHi aii.
BiTpoBi HaBaHTaXeHHA

(EN 1991-1-4:2005, IDT)

EN 1993-3-1 ra EN 1993-3-2

n. 2.3.1(1) (npumitka) BiTposi aii

n. 7.3(1) (npumitka 1) Bibpauji

n. 8(2) MpoekTyBaHHA B KOMNNeK-
ci 3 BUNpobyBaHHAMMU

n. 9.2.1(2) (npumitka) KonvsaHHs
B3A0OBX BiTPY

n. 9.2.2(npumitka) Bibpauii, Buk-
NUKaHi BUXPOYTBOPEHHAM

n. 9.2.3(1) (npumiTtka) Peakuis ox-
pemMnx enemeHTiB

Hopatok B (npumitka) Mogenio-
BaHHA aTMocdepHWX ain

n. B.1.2(1) MoaHakn

n. B.2.1.1(3) OcHoBHI NpUHLMNK

n. B.2.2.1(2), (5) 3aransHi nono-
KEHHS

n. B.2.2.2(3) KoediuieHTn 3aranb-
HOI HOpManbHOI cUnK (NpUMITKa)

Tabnuus B.2.1 Tunosi koediuieH-
TV HaBaHTaXeHHA Cra 0 i Cr g ANA
OKpeMUX enemMeHTiB, NepLini
PAACK, Apyra KoMipka

n. B.2.7.1(3) KoeiuieHT 3arans-
HOTO BIiTPOBOIO HAaBaHTAXEHHS

J2ZoHidoLln
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MpopoexeHHst gopaTtka HA

Ne 3/n

MoaHaka MC abo €C,
HaBefeHoro y
OCTY-H B EN 1993-3-1:2012

Mo3naka HA,
skun Bignosinae MC a6o €C

Ne 3/ny TekcTi
ACTY-H b EN 1993-3-1:2012,
Ae € HOpMaTUBHI NOCUNAHHS

IndpopmaLias Npo HopMaTUBHI
aKTW Ta HOpMaTWBHI [OKYMEHTH
y BianoBigHin cgepi

n. B.2.7.1(5) KoediuieHT 3arans-
HOrO BITPOBOrO HABaHTaXEHHS

n. B.3.2.2.1(1), (3) 3aranbHi nono-
KeHHS

n. B.3.2.2.4(1) HaBaHTaxeHHS Ha
TPOCH i BIATSPKKK, WO NIATPUMY-
0Tb GawTty

n. B.3.3(1) MeTopg, cnekTpanbHoro
aHanisy

n. B.3.4(1) Konvueaxns/Bibpauii,
BMKIUKaHI BUXPOBUM 30YPKEHHAM

n. B.4.3.2.2(2) Micuesi HaBaHTa-
XEHHSA

n. B.4.4(3) MeTtoa cnekTpansHoro
aHaniay

n. B.4.5(1) KonveanHsa/BibpaLiii,
BUKITMKaHi BUXPOYTBOPEHHAM

n. C.4(3) Bitep Ta oxeneab

Oopatok C (npumiTtka)
HaBaHTaxeHHs Big o6Mep3aHHs i
cnony4eHHs obMep3aHHs 3 BiTpOM

EN 1991-1-5:2003 Eurocode 1: Ac-
tions on structures. Part 1-5: Gene-
ral actions. Thermal actions

ACTY-H B EN 1991-1-5:2012 €B-

n. 2.3.3(1) Tennosi Aii

pokog 1. [ii Ha koHCTPYKUii. Yac-
TuHa 1-5. 3aransHi Aii. Tennosi
aii (EN 1991-1-5:2003, IDT)

Hopatok C (npumitka)
HaBaHTaxeHHA Big obmep3aHHs i

cnony4veHHsa obMep3aHHA 3 BiTpOM

12 YoHidoL)
¥ BiHIdoLD
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lNponosxeHHA nonatka HA

Mo3naka MC abo €C,

Ne 3/n y TekcTi

IHbopMaLiss Npo HOpMaTUBHI

Ne a/n HaBegeHoro y SKUIA B TIZ:;'a;: Slg a60 €C ACTY-H b EN 1993-3-1:2012, | akTv Ta HOpMaTUBHI JOKYMEHTH
OCTY-H B EN 1993-3-1:2012 A a Ae € HopMaTUBHI NOCUNAHHSA y BignosigHin cdepi
7 |EN 1991-1-6:2005 Eurocode 1: Ac- |ACTY-H B EN 1991-1-6:2012 €8-{n. 2.3.7(2) IHwi gii -

tions on structures. Part 1-6: Gene-
ral actions. Actions during execu-
tion

pokog 1. [lii Ha koHCTpykuii. Yac-
TuUHa 1-6. 3aranbHi gii. Jii nig yac|
3sefeHHs (EN 1991-1-6:2005,
IDT)

Hopatok C (npumiTka)
HasaHTaxeHHsn Bif 0bmep3aHHA i
cnonyyeHHs obmepaaHHs 3 siTpom

EN 1991-1-7:2006 Eurocode 1: Ac-
tions on structures. Part 1-7: Acci~
dental actions

ACTY-H b EN 1991-1-7:2010 €B-

n. 2.3.7(1) Tennosi gji

pokoa 1. [ii Ha KoHCTpyKuii. Yac-
TWHa 1-7. 3aranbHi gii. Ocobnusi
AVHaMIiYHi BNnsun

(EN 1991-1-7:2006, IDT)

Aopnatok C (npumitka)
HasaHTaxeHHs Big obMep3aHHs i
cnony4yeHHs obmepaaHHs 3 BiTpom

EN 1991-2:2003 Eurocode 1: Ac-
tions on structures. Part 2: Traffic
loads on bridges

ACTY-H B EN 1991-2:2010 €e-
pokop 1. Jii Ha KoHCTpyKuii. Yac-
TWHa 2. PyxoMi HaBaHTaxeHHA Ha
moctu (EN 1991-2:2003, IDT)

DopnaTok C (npumitka)
HaBaHTaxeHHs Big obmepaaHHs i
cnonyYeHHst obmepsaHHA 3
BiTPOM

10

EN 1991-3:2006 Eurocode 1 — Ac-
tions on structures. Part 3: Actions
induced by cranes and machinery

ACTY-H B EN 1991-3:2012 €8-
pokop 1. [lii Ha koHCcTpyKuii. Yac-
TuHa 3. [lii BUKNuKaHi kpaHamu Ta
obnagHanuam (EN 1991-3:2006,
IDT) '

Aopnatok C (npumiTka)
HaBaHTaxeHHs Big oOMep3aHHs i
cnonyyeHHs obMepaaHHA 3
BITPOM

11

EN 1991-4:2006 Eurocode 1: Acti-
ons on structures. Part 4: Silos and
tanks

ACTY-H B EN 1991-4:2012
E€Bpokog 1. [lii Ha KOHCTPYKLUi.

n. 9.2.1(2) (npumitka) KonusaHHsa
B3/J0BX BiTpY

YacTtuHa 4. byHkepwm i pesepsya-
pu (EN 1991-4:20086, IDT)

OopaTok C (npumiTtka)
HaBaHTaxeHHs Big obmep3aHHs i
Cnony4erHs o6Mep3aHHst 3 BiTPOM

12

EN 1993-1-1:2005 Eurocode 3: De-
sign of steel structures. Part 1.1:
General rules. General rules and
rules for buildings

AOCTY-H B EN 1993-1-1:2010
€spokog 3. MNpoekTyBaHHsA cTa-

n. 1.1.1 Ccdepa 3acTocysaHHA
€spokogy 3

neBuX KOHCTPYKUin. HYactuHa 1-1.
3aranbHi npasuna i Nnpasuna ans

cnopya (EN 1993-1-1:2005, 1DT)

n. 1.1.2 (1) Cchepa 3acTocysaHHs
yactnHm 3-1 €spokoay 3

/2 MoHIdoLD
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MpopoBxeHHAa goaaTtka HA

MNoaxaka MC a6o €C,

Ne 3/n HaBegeHoro y

AOCTY-H b EN 1993-3-1:2012

MosHaka HA,
sakuvi Bignoeigae MC abo €C

Ne 3/ny TekcTi
AOCTY-H B EN 1993-3-1:2012,
ge € HOpMaTHBHI NOCUNAaHHSA

IHcbopMauis Npo HopMaTHBHI
aKTU Ta HOPMATUBHI OKYMEHTH
y BignoBigHin coepi

n. 1.3 JonyuweHHs

n. 1.4 BigMiHHOCTI MiXX NnpvHUMNa-
MU | NpaBMNamMu 3acTOCyBaHHA

n. 1.6(1) MosHaku

n. 1.7(2) YMORHI No3Haku ocemn
eNeMEeHTIB KOHCTPYKUIN

n. 2.1.1(2) OcHoBHi BUMOTH

n. 2.2(1) NpuHUMAKM po3paxyHKy
3a rpaHUYHUMKM CTaHaMM

n. 3.1(1) KoHCcTpyKUiMHa cTanb

n. 5.1(2) MogenioBaHHA 3 METO
BU3HAYEHHA pesynbTaTie Al

n. 5.1(5) MogenioBaHHsi 3 METOO
BU3HAYEHHSA pesynbTaTiB Oin

n. 6.2.1(1) Knacudikauis nepepisis

n. 6.3.1(1) CtucHyTi enemeHTH

n. 6.3.1(1) (npumitka 1) CTUCHYTI
enemMeHTh

n. 6.3.1(3) CTUCHYTi enemMeHTH

n. 7.2.1(2) Bumorn

n. B.1.2(1), (2) Nosxaku

n. F.2(3) bonToBi 3'egHaHHsA

n. G.1(1) Onip BTpaTti CTINKOCTI
CTUCHYTUX €NEeMEHTIB

n. H.2(5) (npumitka), (6) Mosicn

J.2 MoHIdoL1)

9 exHIdoL)
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MponoexeHHsa gopgatka HA

Mosnaka MC abo EC,

(Nosnaka HA,

Ne a/n y TexcTi

IHdopmauis Npo HopMaTUBHI

sign of steel structures. Part 1-2:
General rules. Structural fire design

€spokoa 3. lNpoekTyBaHHS cTa-
NeBUX KOHCTPYKLIA. YactuHa 1-2.
3aranbHi nonoxeHHsA. Pospaxy-
HOK KOHCTpPYKUi Ha BOrHECTin-
kictb (EN 1993-1-2:2005, IDT)

YacTUHK 3

-1 €Espokoay 3

Ne 3/n HaBedeHoro y Lo . ACTY-H B EN 1993-3-1:2012, | akTv Ta HOpMaTUBHI JOKYMEHTH
[CTY-H B EN 1993-3-1:2012 sikuit Bianosiaae MC abo €C Je € HOpMaTMBHI NOCUNAHHS y BiAnoBigHin cdepi
13 | EN 1993-1-2:2005 Eurocode 3: De- |1ICTY-H B EN 1993-1-2:2010 n. 1.1.2(6) Cchepa 3actocyBaHHA |—

14

EN 1993-1-3:2006 Eurocode 3: De-
sign of steel structures. Part 1-3:
General rules. Supplementary rules
for cold-formed members and
sheeting

ACTY-H b EN 1993-1-3:2012 €s8-

n. 3.1(1) KoHcTpykuinHa ctans

poxoa 3. lNpoekTyBaHHs ctane-

n. 6.3.1(3) CtncHyTi enemeHTH

BUX KOHCTPYKUiA. HYactuHa 1-3.
3aranbHi npasuna. flogaTtkosi
npasuna ans xonoaxsocopmMosa-
HWUX eneMmeHTIB i NpodinboBaHNX
nucTis (EN 1993-1-3:2006, IDT)

n. 6.3.1(4) CTUCHYTI enemeHTH

15

EN 1993-1-5:2006 Eurocode 3: De-
sign of steel structures. Part 1-5:
General rules. Plated structural ele-
ments

ACTY-H B EN 1993-1-5:2012
€spokop 3. NpoexTyBaHHsA cTa-
neBUX KOHCTPYKUIK. Yactura 1-5.
[nacTHYacTi KOHCTPYKTUBHI
enemenTu (EN 1993-1-4:2006,
IDT)

n. 6.3.1(2) CTucHyTi enemeHTH

n. 6.3.1(2) (npumitka 3) CTUCHYTI

enemMeHTun

16

EN 1993-1-8:2005 Eurocode 3: De-
sign of steel structures. Part 1-8:
Design of joints

ACTY-H B EN 1993-1-8:2011
€spokop 3. NpoekTyBaHHsA cTa-
NeBUX KOHCTPYKUin. YactuHa 1-8.
MNpoekTyBaHHA 3'eAHaHb

(EN 1993-1-8:2005, IDT)

n. 3.2(1) 3'egHanHA

n. 5.2.1(1) (npumiTka) OCHOBHI

NONOXEHHA

n. 5.2.2 (2) NosHicTio TpiaHrynbo-
BaHi KOHCTPYKUiT (cbepmun 3 Tpu-

KYTHUMW rpatkamu)

n. 5.2.3(1) HeTpiaHrynboBaHi
KOHCTPYKLUIi (Hepo3piaHi r'paTkn)

n. 6.2.2(1) EnemeHTH rpatyacTnx

awT i worn

12 MoHidoLr)

/ exHidorn
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arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


MNpopoexeHHs gopatka HA

Ne 3/n

MosHaka MC abo €C,
HaBeOeHoro y
ACTY-H B EN 1993-3-1:2012

Mosanaka HL,
akuin Bignosiaae MC abo €C

Ne 3/ny TekcTi
OCTY-H b EN 1993-3-1:2012,
A€ € HOPMaTMBHI NOCWIAHHS

Indbopmauis Npo HopMaTUBHI
aKTV Ta HOpMaTUBHI AOKYMEHTH
y BignoBigHin cdepi

n. 6.4.1(1), (npumitka) 3aranbHi
MOSIOXKEHHS

n. 6.4.2(2) (npumiTtka)
®yHpameHTHI BonTn B aHKepHUX
nnuTax (dnaHuesi 3'eAHaHHSA)

n. 6.4.3(1) (npumMiTka) AHKepHi
GonTtn

n. 6.4.4(1) 3BapHi 3'egHaHHA

n. H.2(7) Moscun

17

EN 1993-1-9:2005 Eurocode 3: De-
sign of steel structures. Part 1-9:
Fatigue

AOCTY-H b EN 1993-1-9:2012 €8-
pokoa 3. NpoeKkTyBaHHA crane-

n. 9.1(1) 3aranbHi NONOXEHHS

n. 9.3(1) BroMHa MiyHicTb

BUX KOHCTPYKUIA. YacTuha 1-9,
Burpusanictb

n. 9.4(1) Ouinka 6e3nekn

(EN 1993-1-9:2005, IDT)

n. 9.5(1) (npumiTtka) Yacrkosi
KoediyieHT BTOMHO! MiLHOCTI

18

EN 1993-1-10:2005 Eurocode 3: De-

sign of steel structures. Part 1-10:
Material toughness and through-
thickness properties

ACTY-H b EN 1993-1-10:2012
E€spoxon 3. MNpoexTyBaHHA cTane-
BMX KOHCTpYyKUiA. YactnHa 1-10.
YpnapHa B'askicTb

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

n. 3.1(2) KoHcTpyKuitHa cTanb

19

EN 1993-1-11:2006 Eurocode 3: De-

sign of steel structures. Part 1-11:
General rules. Design of structures
with tension components made of
steel

ACTY-H b EN 1993-1-11:2012
€spokop 3. [poeKkTyBaHHA cTane-

n. 1.1.2 1) Cdepa 3actocyBaHHs
yacTuHu 3-1 €Bpokogy 3

BMX KOHCTpPYKLUii. YacTuHa 1-11.

n. 2.3.4(2) BnacHa sara

MpoekTyBaHHA KOHCTPYKLIN 3
PO3TATHYTUMU ENEMEHTaMM
(EN 1993-1-11:2006, IDT)

n. 2.3.5(1) NMouaTkoBsi HaTarK BiA-
TSHKOK

n. 2.3.5(2) NovaTkosi HaTarK BiA-

TAXOK

JZ MoHidoL)

g exHidoL)
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arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


MpopoBxeHHs goaaTtka HA

Ne 3/n

MNosxaka MC abo €C,
HaBeeHoro y
ACTY-H B EN 1993-3-1:2012

MNosxaka HA,
sKui Bignosigae MC abo €C

Ne 3/n y TekcTi
ACTY-H b EN 1993-3-1:2012,
e € HopMaTVuBHi NOCKNaHHS

IHdopmauis Npo HopMaTUBHI
aKTU Ta HOPMAaTUBHI [OKYMEHTH
y Bignosigrin cdepi

n. 2.4(2) NepeBipka rpaHUuHNX
CTaHIB 3a HeCYy4ol0 30aTHICTIO

n. 3.3 Bigrsokku | apmaTypa

n. 4.2(1) BigTsokku

n. 5.1(6) MogenioBaHHA 3 MeTOlO
BM3HAYEHHA pe3ynbTarTis ik

n. 6.1(1) (npumitka 2) 3aranbHi
NONOXeHHS

n. 6.2.3(1) Bigraxkn Ta apmartypa

n. 6.5.2(1) 3'egHaHns BigTsHKOK

n. 9.6(1) Broma BifTsxok

n. B.4.6(1) Bibpauii BigTsxok

n. D.1.1(1) MeTanesi BigTsbkku i
enemMeHTH, Lo NPaLooTb Ha PO3TAT

n. F.4.2.2(2) (npumitka) Wornu 3
BiATsXKaMM

n. F.4.3(1) O6mexeHHs HaTary

n. F.5(1) NonepenHin poaTar
BiATAXOK

20

EN 1993-3-2:2006 Eurocode 3: De-
sign of steel structures. Part 3-2:
Towers, masts and chimneys.
Chimneys

ACTY-H b EN 1993-3-2:2012 €8+
pokoA 3. NpoeKTyBaHHA cTane-

n. 7.3(1) (npumitka 1), (2)
(npumiTka) Bibpauii

BUX KOHCTPYKUiA. HYacTtnHa 3-2.
bawTu, wornu i AMMoBi Tpy6u.

n. 8 (2) (npumiTka) MpoekTysaHHA
B KOMMNEKCi 3 BUNpobyBaHHsIMU

Onmosi Tpybu
(EN 1993-3-2:2007, IDT)

n. D.2.1(1) (npumiTka) Bibporacii
KOHCTPYKUiT

n. H.5(1) (npvmitka) O6onoHkosi

KOHCTPYKUT

JZ MoHidoL)

6 exHidoL)
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arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


MpopoexeHHsa goaaTtka HA

No a/n

MNo3Haka MC abo €C,
HaBefeHoro y
OCTY-H B EN 1993-3-1:2012

Moanaka HA,
AkvA Binnosigae MC abo €C

Ne 3/n y TekcTi
ACTY-H B EN 1993-3-1:2012,
A€ € HOpMaTMBHI NOCWNaHHSA

IHdhbopMaLis Npo HOpMaTUBHI
aKTW Ta HOPMAaTMBHI JOKYMEHTH
y BignoBigHin cdepi

21

EN 1998-3:2005 Eurocode 8: De-
sign of structures for earthquake re-
sistance. Part 3: Assessment and
retrofitting of buildings

ACTY-H b EN 1998-3:2012 €8-
pokog 8. MNpoekTyBaHHA cencMmo-
CTIKUX KOHCTPYKLUiX. YacTuHa 3.
OuiHka cTaHy Ta BiAHOBNEHHS
Oyanisens (EN 1998-3:2005, IDT)

n. 1.1.2(5) Cdpepa 3acTocyBaHHs
yacTuHu 3-1 €spokoay 3

22

EN 365:1992 Personal protective
equipment against falls from a
height. General requirements for in-
structions for use, maintenance, pe-
riodic examination, repair, marking
and packaging

AOCTY EN 365-2001 IHavnsigyans-

n. 1.2 HopmaTtueHi nocunaxHa

He CnopsaaXeHHs ANs 3aXUcTy Bif]
naniHHA 3 BUCOTWU. 3aranbHi BU-
MOIU 10 IHCTPYKLI i3 3acTocy-
BaHHA | MapKyBaHHA

(EN 365:1992, IDT)

n. 2.3.7(4) Hwi pit

23

EN 795:1996 Protection against
falls from a height. Anchor devices.
Requirements and testing

ACTY EN 795:2006 Isausigyans-

n. 1.2 HopmaTtueHi nocunaxHs

He CNOpPSMKEHHSs ANs 3axXUCTy Bif|
nagiHHA 3 BUCOTU. AHKEPHI nNpw-
cTpoi. Bumory Ta BunpobyBaHHsA
(EN 795:1996, IDT)

n. 2.3.7(4) IHwi gii

24

EN 1090-1:2009 Execution of steel
structures and aluminium structu-
res. Part 1: Requirements for con-
formity assessment of structural
components NpoekT

OCTY B EN 1090-1-2014 Buko-

n. 1.2 HopmaTneHi nocunaHHs

HaHHA cTaneBux i antOMiHiEBUX
KOHCTpPYKLUiN. YacTuHa 1. Bumoru

n. 1.1.2(7) Cchepa 3acTocyBaHHs
yacTuHu 3-1 €spokogy 3

LLO10 OUiHKW BifNOBIAHOCTI KOM-
MOHEHTIB KOHCTPYKLIN
(EN 1090-1:2009+A1:2011, IDT)

n. 6.4.4(1) (npumitka) 3BapHi 3'eq-
HaHHs

25

EN 1090-2:2008 Execution of steel
structures and aluminium structu-
res. Part 2: Technical requirements
for steel structures

ACTY B EN 1090-2-2014 Buko-
HaHHg cTaneBuUX i antoMiHie- BUX

n. 1.1.2(7) Ccepa 3acTocyBaHHs
yacTtuun 3-1 €spokogy 3

KOHCTPYKLiN. YacTtuHa 2. TexHiuHi

n. 1.2 HopmaTneHi NocunaHHN

BUMOTMN [10 CTanNeBuX KOHCTPYKLii
(EN 1090-2:2008+A1:2011, IDT)

n. 6.4.4(1) (npnmiTka) 3BapHi
3'eQHaHHA

n. F.1(1) 3aranbHi NONOXEHHSA

n. F.4.1(1), (2) 3aransHi nonoxeHHs

)2 MoHIdoL)
0} exHidoL)
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arymarenko
Прямоугольник
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lMpooosxeHHs noaatka HA

MNoaHaka MC a6o €C,

MosHaka HA,

Ne 3/n y TekcTi

IHchopmaLiia Npo HOpMaTUBHI

Ne 3/n HaBeAEHOro y .. . AOCTY-H B EN 1993-3-1:2012, | aKktv Ta HOpMaTUBHI LOKYMEHTH
ACTY-H B EN 1993-3-1:2012 Akwi sianosinae MC abo €C e € HopMaTUBHI NOCMNaHHSA y BignoBigHin caepi
26 |EN 40 Lighting columns -

n. 1.2 HopMaTvBHi nocunaHHs

1.1.2(4) Cchepa 3acTocysaHHS
yacTuHm 3-1 €spokony 3

[EH B.2.5-28-2006 LUtyuHe i
NpUPOAHE OCBITNEHHS,

OBH B.2.6-163:2010 Cranesi
KOHCTPYKUIii. Hopmy npoekTyBaH-
Hsl, BUTOTOBNEHHSA | MOHTaXY,
Cepus 3.320-1 Onopsbl Hapy»xHo-
O OCBELLEHWS U KOHTAKTHbIX
ceTeil rOpOACKOro TpaHcnopTa

27

EN 1090-3 Execution of steel struc-
tures and aluminium structures.
Technical requirements for alumi-
nium structures

AOCTY b EN 1090-3:2014 Buko-
HaHHst cTaneBux i antoMiHiEBUX
KOHCTpYKUiN. YacTuHa 3. TexHivHi
BMMOTY 00 afOMiHIEBUX KOHCT-
pykuin (EN 1090-3:2008, IDT)

n. 1.1.2(7) Cdepa 3actocyBaHHA
yactuHw 3-1 €spokoay 3

n. 1.2 HopmaTtueHi nocunaxHs

n. 6.4.4(1) (npumiTka) 3BapHi
3'eiHaHHA

28

EN 1337-6:2004 Structural bear-
ings. Rocker bearings

MpoexkT ACTY EN 1337-6:201X
OnopHi yacTuHu ByaisenbHUX
KOHCTpYKLUiN. YacTuHa 6. Banax-
CUPHi ONOPHI YacTUHU

(EN 1337-6:2004, IDT)

n. 6.5.1(1) 3'enHanHa 6a3un wornu

29

EN 50341 Overhead electrical lines
exceeding AC 45 kV General requi-
rements. Common specifications

HopnatkoBa iHdopmauisa woao
EN 1993-3-1 1a EN 1993-3-2

OCTY 3465-96 Cuctemu enekr-
ponocTayarbHi 3aranbHoro npu-
3HayeHHs. TepMiHU Ta BU3HAYEHHS;
OCTY 2790-94 Cuctemu enekt-
ponocTayanbHi HOMiHaNbHOK
Hanpyroto noHag 1000 B: pxepe-
Na, Mepexi, NnepeTsoptoBayi Ta
CNoXuBeadi enekTpU4HOI eHeprii.

TepMiHM Ta BU3HAYEHHSA

/g MOHIdOLD

1| enHidoL)
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KIHELb A04aTKa HA

Ne 3/n

Moanaka MC a6o €C,
HaBeOeHoro y
ACTY-H b EN 1993-3-1:2012

Moanaka HA,
sakun Binnosiaae MC abo €C

Ne 3/n y TekcTi
ACTY-H B EN 1993-3-1:2012,
e € HopMaTUBHiI NOCUIIAHHSA

IlndbopMmaLis Npo HOpMaTUBHI
aKT¥ Ta HopMaTUBHI IOKYMEHTH
y BignosigHin cepi

30

EN ISO 1461 Hot dip galvanized

coatings on fabricated iron and steel

articles. Specifications and test
methods

n. 1.2 HopmaTueHi nocunaxHs

n. 4.1(1) (npumiTka 2) flonyckun Ha
Kopo3ito

ACTY 2733-94 Koposia 1a TUM-
4YacoBWUI NPOTUKOPOSIIAHNA 3aXUCT.
TepMminn Ta BU3HAYEHHA,

CHulM 2.03.11-85 3awmTta cTpou-
TenbHbIX KOHCTPYKLMIA OT KOppo-
3nu

31

EN ISO 12944 Corrosion protection
of steel structures by protective
paint systems

n. 1.2 HopmaTtusHi nocunaHHs

n. 4.1(1) (npumitka 2) fonycku Ha
KOpo3ito

ACTY 2733-94 Koposia Ta TUM-
4aCoBWiA NPOTMKOPO3iAHWIA 3aXMCT.
TepMiHM Ta BU3HAUYEHHS;

CHwvIN 2.03.11-85 3awmTa cTpou-
TENbHbLIX KOHCTPYKLUMK OT KOppo-
3nn

32

EN ISO 14713 Protection against
corrosion of iron and steel in struc-
tures. Zinc and aluminium coatings.
Guidelines

n. 1.2 HopmaTueHiI nocunaxuxa

n. 4.1(1) (npumitka 2) donyckn Ha
Kopoa3ito

CHulM 2.03.11-85 3awmTa cTpom-
TenNbHbIX KOHCTPYKLUA OT KOppPO-
3unn;

FOCT 28302-89 MNMokpbiTKA raso-
TepMUYeckue 3aLnTHble N3 LInH-
Ka ¥ antoMUHUA MeTannM4yecKknx
KoHcTpykuni. Obwme Tpebosa-
HWUS K TMOIMMHOMY TEXHOJSTOMM-
YyeckoMy npoueccy

33

1ISO 12494 Atmospheric icing of
structures

MpoexT ACTY ISO 12494:201X
O6mep3aHHs ByaiBenbHUX KOHCT-
pyKUin BHAcNigok aTMocdhepHOro
Bnnusy (ISO 12494:2001, IDT)

n. 1.2 HopmaTtusHi nocunaHHs

n. B.1.1(1) (npumitka) Cpepa
3aCTOCYyBaHHA JAHOro goaaTtka

Tabnuus B.2.1 Tunosi koedilieH-
TV HaBaHTaXeHHS Cra g | Cr g ANA
OKpPEMUX ENEMEHTIB

n. C.2(1) HaeaHTaxeHHs Big
oxeneni

n. C.4 (2), (3) Bitep Ta oxenegb

1z yoHidoL)
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CtopiHka 13
CropiHok 27

7 TekcT HayioHansHo20 cmaHdapmy oonogHumu dodamkom Hb:

"0OOATOK HbB
(oboB'azkoBMNA)

HALIOHANBHWUA NOQATOK BO ACTY-H B EN 1993-3-1:2012

HB.1 NAPAMETPWY, WO 3ANULIUINCA BIOKPUTUMU B OACTY-H B EN 1993-3-1:2012 Ans
HAUIOHANBHOIO BUBOPY

HauionanbHuin Bubip gossonsietbcs B ACTY-H b EN 1993-3-1:2012 yepe3 HAcTynHi NONOXEeHHS, SKi
HaBegeHi y Tabnuui HB.1.

Ta6nuua HB.1

Ne Mywkr ] KopoTtkun onuc napamnga, o
3/n AKUM AO3BONEHO BU3HAYaTK Ha HalioHanNbHOMYy piBHI
2.1.1(3)P IHcpopMaUisa npo po3puB BIATAKKM

2 [2.3.1(1) HonoBHeHHst EN 1991-1-4 iHcdopMauieto npo 6awity i wornm

3 12.3.2(1) HaHi npo gii Big oxeneai, BiANOBIAHY TOBLWMHY NboAY, PO3NOAIN i WINbHICTb,
koedpilieHT cnonyyYeHHs ain BiTpy i oxkeneni

4 12.3.6(2) [[aHi npo TMUMYacoBi HABaHTaXXEHHS Ha NNaTOPMU | OropoXxi

5 12.3.7(1) HaHi npo Bubip aBapinHUX HaBaHTaXeHb

6 |2.3.7(4) Hopartkoea iHopMaLlis 00 HaBaHTaXeHb Bifl KpiNNeHHA 3acobis 6e3aneku

7 12.5(1) Hopartkosa iHhopmauia BIGHOCHO KOHCTPYKUiN abo eneMeHTiB, WO NiANAraTh)
BANPOOYBaHHSAM 3a Y3r0[DKEHOK NOBHOMACIUTABHOK Nporpamoto

8 12.6(1) Hoaartkosa iHhopmMaLia WOA0 NPOEKTHOro TepMiHy ekcnnyarauil KOHCTPYKUii

9 |4.1(1) HopaTkoBa iHhopMaLia WoAo aHTUKOPO3IAHOro 3axXUCTy

10 |4.2(1) HopaTtkosa iHbopMauia WoA0 aHTUKOPO3INHOIo 3aXUCTY BiATAKOK

11 {5.1(6) [oparkosa iHchopmauia Woao 3aranbHOro po3apaxyHky worn i aumosux Tpyd 3
BiATSHKKaAMU

12 |5.2.4(1) Hopatkosa iHpopMaLia Woao NPY>XHOro po3paxyHKy TpiaHryNbOBaHUX KOHCT-
PYKUiX 3 ypaxyBaHHAM HEPO3PIaHOCTI

13 16.1(1) 3HaueHHA KoediLicHTIB vy

14 16.3.1(1) Bubip meToay npoeKkTyBaHHA CTUCHYTUX EMEeMEHTIB rpardacTtux 6awr i worn

15 [6.4.1(1) YacTkoBi koedilieHTH Ans 3’egHaHb B Wornax i bawrax

16 |6.4.2(2) Hopartkosi aaHi Npo dnaHuesi 3'€eQHaHHA KPYTNUX NOPOXHUCTUX Npodinis i
LUUnNiHAPUYHNX 060NOHOK

17 [6.5.1(1) JonaTkosi aHi WoA0 EKCLUEHTPUCUTETIB | rpaHUYHKUX 3HadYeHb TUCKy epua

18 |7.1(1) [laHi Npo rpaHnyHi i acouiaTMBHI 3HAYEHHN vy

19 19.5(1) YWUCNOBI 3HAYeHHS Yrri Yy

20 [A.1(1) Knacu HaninHoCTi Ha OCHOBI aHani3y Hacniakis pynHyBaHHS KOHCTPYKLiN

21 |A2(1)P, Yncnosi 3HaveHHs Yg i g

npuMmiTKa 2
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Cropirka 14
CropiHok 27

KiHeub Tabnuui HB6.1

Ne MyHKT ) KopoTtkmi onnc napamnga, o
3/n SIKUK [O3BOMEHO BM3HAYaTH Ha HaLliOHANbHOMY PiBHi
22 |A.2(1)P, iHhOopMaLia NPo BUKOPUCTAHHA pO3paxyHKy AUHAMIMHUX XapaKTepUCTuK
npuMmiTka 3 BITPOBMX Aint
23 |B.1.1(1) Jopaartkosi AaHi WOAo HaBaHTaXeHHs Big oxeneai
24 [B.2.1.1(5) [aHi ctocosHO BUNpobyBaHb B aepoauHamivHin Tpy6i
25 |B.2.3(1), 3Ha4eHHs uncen PeliHonbAaca i koediuieHTiB no6osoro onopy
npumitka 4 no
Tabnuui B.2.1
26 |B.3.2.2,6(4) 3HauYeHHss nonpaBOYHOro KoedilieHTa Ky
27 [B.3.3(1) Hoparkosi AaHi W00 METOAY CNEKTPanbHOro aHaniay
28 |B.3.3(2) Hoparkosi aaHi WOAO 3MIHHWX BITPOBUX HAaBaHTaXeHb
29 [B.4.3.2.2(2) 3HayeHHs koedilieHTa macwrabyBaHHs K
30 {B.4.3.2.3(1) 3Ha4YeHHsa koedilieHTa macwTabyBaHHs K
31 |B.4.3.2.8.1(4) 3HadveHHA koedilieHTa Ky
32 |C.2(1) IonartkoBa iHchopmauis uoa0 HaBaHTaXeEHDb BiA oxeneai
33 |C.6.(1) Hopaartkosa iHopmauis woao KoedilieHTiB Cnony4YeHs
34 {D.1.1(2) HopartkoBa iHhopmauis Woa0 MeTaneBux HaNOBHIOBAYIB B aHTeHax
35 |D.1.2(2) Hoparkosa iHhbopMaLin WoA0 HEMETaNeBUX BIATIXOK
36 [D.3(6), npumiTka 1| MexaHi4He HaBaHTaXEHHS | PO3BAHTAXEHHS KePaMiYHOro i30NK4HOro Ma-
Tepiany
37 |D.3(6), npumitka 2 EnekTpuYHi XxapakTepuCTUKM i3051101040r0 Martepiany
38 |D.4.1(1) HopatkoBa iHchopMauis woao cxoais, NNaTopM, OropoXk Ta iHLWKMX eNEeMEHTIB
39 |D.4.2(3) Hoparkosa iHdhopmauis Woao rpo3o3axucTy
40 |1D.4.3(1) Hoparkosa iHhopMauis LWoAo 3aropomKysanbHUX aBialiiHiX BOTHIB
41 |D.4.4(1) Jopatkosa iHhopMauis Woao 3axucTy Big BaHaaniamy
42 [F.4.2.1(1) HopaTtkosa iHhopmMauia WoA0 MaKCUManNbHOMoO BiAXUNEHHNA Bepxa bawTu
43 [F.4.2.2(2) [paHvyHi AONYCKM HA MOHTaX WOTN 3 BiATAKKaM1
44 {G.1(3) KoedilieHT 3MeHLIeHHs 1
45 |H.2(5) IHpopMaLia Npo TEXHONOTiYHI NpoLEecu, B AKX MakCUMarnbHa BiACTaHb MiXK
cnony4yHuMmu bontamu nepesuilye Brkasare y 6.4.4 EN 1993-1-1
46 [H.2(7) DopaTkosa iHpopmauis Woa0 NOSICIB

HBE.2 TAPAMETPU, BUBHAYEHI HA I-TALIIOHAJ'IbHOMY PIBHI

HB.2.1 IndbopmaLia npo po3puB BiATAXKA

Lo nynkmy 2.1.1(3)P.
Cnia kepyBaTuca pekomengauismu [1ICTY-H B EN 1993-3-1:2012.

HB.2.2 fonoBHeHHA EN 1991-1-4 iHdhopmauicto npo 6awiTu i wornm

Lo nynkmy 2.3.1(1).
Cnig xepysaTtuca pekomeHgauiamn OCTY-H B EN 1993-3-1:2012.
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HB.2.3 [aHi npo ail BiA oxenepi, BignNoBiOHY TOBIUWHY Nbogy, PO3NOAIN i WINbHICTb,
KoedilieHTH crnony4YeHHs Ain BiTpY i oxenepi

Lo nynkmy 2.3.2(1).
HeTtanbHa iHpopmalia mictutbes B HB.4.

HB.2.4 [lani npo TMM4YacoBi HaBaHTaXeHHsA Ha nnardopmu i oropoxi

Ho nyHkmy 2.3.6(2).
Cnin kepyBatnca pekomeHaauismu ACTY-H b EN 1993-3-1:2012.

HB.2.5 [ladi npo BuGip aBapinHMX HaBaHTaXeHb

Ho nynkmy 2.3.7(1).
HopaTtkosa iHpopMaLlisa He HaAaeTbeCs.

HB.2.6 [lopaTtkoBa iHdopMaLin Woa0 HaBaHTaXeHb BiA KpinneHHA 3acobiB 6e3nekn

Mo nydkmy 2.3.7(4).
HopatkoBa iHpopmaLin He HaQaeTbCA.

HB.2.7 fopaTkoBa iHdopmauia BiQHOCHO KOHCTPYKUi# abo enemeHTiB, WO nignaraloTb
BANPOGYBaHHAM 3a y3rof)XeHoio NoBHOMacwWwTabHow nporpamoio

Ho nyHkmy 2.5(1).
Dopatkosa iHopmaLlia He HadaeTbes.

HB.2.8 flopaTkoBa iHdopMaLif WoAO0 NPOEKTHOro TepMiHy ekcrsTyaTauii KoHCTPyKUil

Mo nyHkmy 2.6(1).
MPUAHATA pekoMeHOOoBaHe 3HAYEHHSI NMPOEKTHOro TepMiHy ekcnnyartauii KoHCTpykuii — 30 pokis,
AKLLO OinbnA TEPMIH cnyX0bn He 06yMOBNEHWIA ¥ TEXHIMHOMY 3aBAaHHI Ha NPOEKTYBAHHS.

HB.2.9 JopatkoBa iHopMaLifa Woao aHTUKOPO3IIKHOIO 3aXUCTY

Lo nyrkmy 4.1(1).
HonaTtkosa iHpopmaLlia He HafaeTbeA.

HB.2.10 JoaarkoBa iHchopMaLia WoA0 aHTUKOPOIINHOTO 3aXUCTY BiATANKOK

Mo nyHkmy 4.2(1).
Cnig kepyBaTtucs pekomeHaauismu [ICTY-H b EN 1993-3-1:2012.

HB.2.11 fJopaTkoBa iHhopmalif Woao 3aranbLHOro po3paxyHKy LWOrs i AMMOBUX TPYO 3 BiATSXKKaMK

Mo nyHkmy 5.1(6).
Lopatkoea iHdpopmaLis He HafaeTbCS.

HB.2.12 lonaTkoBa iHopMaLif WOAO MPYKHOro po3pPaxyHKy TPiaHrybOBaHUX KOHCTPYKUIN 3
ypaxyBaHHAM HepPoO3pi3HOCTi

Mo nynkmy 5.2.4(1).
HonaTkoea iHpopmaLlia He HagaeTLCs.

HB.2.13 3Ha4eHHA KoedilieHTIB yy

Mo nyHkmy 6.1(1).
Cnin kepyBatucs pekomernaauiamu JCTY-H b EN 1993-3-1:2012.

HB.2.14 Bubip meToay npoeKTyBaHHA CTUCHYTUX eNeMeHTIB rpaT4yacTux 6awrT i worn

Mo nyHkmy 6.3.1(1).
[o3BonsaeTbea KOPUCTYBaTUCA BYAb-AKAM i3 BKa3aHUX MeTogiB.

HB.2.15 YactkoBi Koed)iuieu"‘u ANA 3'eaHadb B wornax i 6awrax
Mo nyHkmy 6.4.1(1).
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MpuiAmaTn pekoMeHaoBaHi 3Ha4YeHHA 3 BpaxyBaHHAM Bumor 3MiHn Ne1 no 1ICTY-H B EN 1993-1-8.

HB.2.16 [doparkoBi AaHi npo dnaHueBi 3'¢AHaAHHA KPYrNUX NOPOXHUCTUX npodiniB i
LMNiHAPUYHUX OBONOHOK.

Lo nyHkmy 6.4.2(2).
JHopaaTtkoBa iHpopmaliisi He HaaaeTbLCS.

HB.2.17 [loaaTKoOBI AaHi WOAQO0 €KCUSHTPUCUTETIB | rPaHMYHKUX 3HaYeHb TUCKY epua.

Lo nyrkmy 6.5.1(1).
LopaTtkoBsa iHpopmaLis He HapaeTbCA.

HB.2.18 [laHi npo rpaHuyHi i acouiaTUBHI 3HAYEHHSA Yy

o nynkmy 7.1(1)
Cnig kepysaTtuca pekomeHpauiamum ICTY-H b EN 1993-3-1:2012.

HB.2.19 Yucnosi 3Ha4YeHHA Yeri Yy

Lo nynkmy 9.5(1).
Cnin kepysaTtuca pekomeHaadismm JCTY-H B EN 1993-3-1:2012.

HB.2.20 Knacu HaginHOCTI Ha OCHOBI aHani3y HacniakiB pyWHyBaHHA KOHCTPYKWiIN

Ao nynkmy A.1(1).
Knac HacniakiB ¢nig BusHayath 3rigHo 3 Bumoramun HB.3.1 3minn Ne2 ao ACTY-H B EN 1990:2008.

HB.2.21 YucnoBi 3Ha4YeHHA yg i YQ

Mo nyrkmy A.2(1)P, npumimka 2.
3HaueHHA koedilieHTiB yg | Yq CNia NpuiMaTK 3rigHo 3 Tabnuueto HB.2.1.

Tabnuua HB.2.1 — YacTtkosi koedilieHTU NOCTIAHUX i 3MiIHHWX il

Tunu BNnNuey Knac HagiiHocTi, aus. HB.2.20 MNocTinyi pit 3MiHHI 4iT (Qs)
CC3 1,2 1,6
Hecnpusitnuasi CC2 1,1 1,4
CC1 1,0 1,2
Cnpusatnusi Bci knacu 1,0 0,0
AsapiiHi cutyauii 1,0 1,0

HB.2.22 Indopmalisa npo BUKOPUCTAHHA PO3PaxXyHKy AWHAMIYHUX XapaKTepucTUK wWoAao
BITPOBUX AiN

Mo nyHkmy A.2(1)P, npumimka 3.
HopatkoBa iHhopmaLlis He HaaaeTbes.

HB.2.23 [loaaTkoOBI AaHI W00 HAaBaHTaXEHHA Bia oxeneai

Mo nyHkmy B.1.1(1).
DopaTkoBa iHdopmauis npuseaeHa B HE.4.

HB.2.24 [laHi ctocoBHO BUNpoGyBaHbL B aepoanHaMIdHIN Tpy6i

Ho nynkmy B.2.1.1(5).

HonaTtkoea iHpopMaLif He HanaeTbLCA. \

HB.2.25 3Ha4veHHs yncen PeiiHonsaca i koedidieHTiB no6oBoro onopy

Ho nynkmy B.2.3(1), npumimka 4 0o mabnuui B.2.1.
HopnaTkoea iHhopmalia He HanaeTbCs.
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HB.2.26 3HaveHHA nonpaBo4vHoro KoediuieHta Ky

Lo nynkmy B.3.2.2.6(4).
Cnig kepyratuca pexomeHgauiamu OCTY-H B EN 1993-3-1:2012.

HB.2.27 JopatkosBi AaHi WOAO METOAY CNEeKTPanbHOro aHanisy
Lo nynkmy B.3.3(1).

HonaTtkoBa iHhopMaLjin He HafaeTbCs.

HB.2.28 NogaTkosi AaHi WoA0 3MiHHUX BiTPOBUX HaBaHTaXeHb
Mo nyrkmy B.3.3(2).

JopaTtkoBa iHdopmalis He HanaeTbCA.

HB.2.29 3HaueHHA koediuieHTa MacwTabyBaHHA kg

o nyHkmy B.4.3.2.2(2).
Cnig kepysatucs pekomergauismu JCTY-H B EN 1993-3-1:2012.

HB.2.30 3HaueHHA koedpilieHTa MaclwTabyBaHHA Kg

Mo nynkmy B.4.3.2.3(1).
Cnig xepyeatuca pekomerngauiamu ACTY-H B EN 1993-3-1:2012.

HbB.2.31 3HaueHHA KoedpilieHTa Ky

Mo nyHkmy B.4.3.2.8.1(4).
Cnin kepyBaTtuca pekomernaauismv CTY-H b EN 1993-3-1:2012.

HB.2.32 lopaTkoBa iH(hopMaLif WO[0 HaBaHTaXeHb Bif oxeneai

[o nynkmy C.2(1).
IHdbopMaLLis CTOCOBHO BU3HAYEHHA HABaHTaXEHHS Bif oxenegi i BiTpy HaseAeHa B HB 4.

HBE.2.33 flomaTtkoea iHdopmMauin womo koedidieHTiB cnonyyeHb

Ho nyHkmy C.6.(1).

CnonyyeHHA HaBaHTaXeHb Big oxeneai i BiTpy He0OXigHO BpaxosysaTtu 3riagHo 3 BuMoramun HE.4.
HB.2.34 flonaTtkoBa iHdopMaUina Woao MeTaneBUX HaNOBHKBa4iB B aHTeHax

Ho nynkmy D.1.1(2).

[oaaTkoea iHhopMallis He HapaeTbCA.

HB.2.35 floparkoBa iHcopMaulina WoA0 HeMeTaneBUX BIATAXOK

Mo nyrkmy D.1.2(2).

JoaaTkoBa iHhopmaLisa He HaaaeTLCA.

HBE.2.36 MexaHiuyHe HaBaHTa)KeHHs | po3BaHTAaXXEHHA KepaMmiyHOro i3ontoYoro martepiany
Ho nynkmy D.3(6), npumimka 1.

JonatkoBa iHhopMaLlis He HagaeTbCA.

HB.2.37 EnekTpuu4Hi xapakTrepucTuku i3onio4oro martepiany

Lo nynkmy D.3(6), npumimxa 2.

Hopatkosa iHopMaLis He HagaeTbCA.

HB.2.38 lopaTtkoBa iHcopmalin woao cxopiB, nnatopm, Oropox Ta iHWKUX enemeHTIiB
Ao nynkmy D.4.1(1).

Jopatkoea iHopmauis He ' HAJaeTbes.

HB.2.39 lopaTkoBa iH¢popmaLin WOoAO rpo303axucTy

Lo nynkmy D.4.2(3).
[Mpu BUKOHAHHI rpo303axucTy HeObXigHO BpaxoByBaTu BuMorn [2] Ta [3].
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HB.2.40 JoaaTtkoBa iHthopMaLin Wwoao 3aropodXyBanbHUX aBiauinHUX BOrHiB

Lo nyHkmy D.4.3(1).
BuMOrM cTOCOBHO 3AaropoaKyBanbHUX BOMHIB i CUTHANMbLHOrO MapKyBaHHA NepeLUKof, BCTaHOBMEHI
B [4]:

HB.2.40.1. Ha aepoapomax Linogo6osoi poboTH CBITNOOropoXi NOBUHHI MaTu BCi HEPYXOMi 06'eKTH,
Wo nignsraloTe AeHHOMY MapKyBaHHIO.

CBiTNoOropoaKeHHI0 NiansaraTs 06'eKTU pafiocBITNOTEXHIYHOIO Ta MeTeoponoriyHoro obnaaHawx-
HSl, IO pO3TaLLlOBaHi Ha TepuTopii aepoapoMy.

JonyckaeTbCsl BiACYTHICTE CBITMOBOI OrOPOXi Ha Nam'ATHUKaXx, KynbTOBUX cnopyaax, a TakoX Ha
o6'ekTax, 3atiHeHUxX 6inbL BUCOKUM HEPYXOMUM OB'EKTOM, LLIO MAE CBITMOOTOPOXY.

Mpumitka. HaeegeHwui y AaHoMy po3gini nepenik o6'ekTiB, WO NigNAraloTs CBITNOBOMY OrOPOKEHKI0, HE O3Ha-
yage, L0 He AOMNYCKAETLCA CBITNOBE OroPOKEHHS iHLWMNX OB'EKTIB, AKi Ha AYMKY eKCryaTytoHoi oprakisallii aepoapo-
My roro notpebyioTs.

HB.2.40.2. MNepelukoan NOBUHHI MATK CBITNOBY OrOPOXY HA HAMBULLIA YaCTUHI (TOYKK) | HUXYe Yepes
KOXHUX 45 M (He Binblue) spycamn, Npu UbOMY Y BEPXHIX TOYKax NepeLukos NoBuUHHI ByTh BCTaHoOBNEHI
ABa 3aropoKyBanbHUX BOMHI, LLO NpauooTb 0AHOYACHO.

Ha aumoBux Tpybax abo iHWKWX aHanoridHNX Cnopyaax BepxHi BOrHi NOBWUHHI PO3MILLIATUCH HUXKYE
3pi3y Tpybu Ha 1,5-3 m.

3aropoaKyBarbHi BOrHi, L0 BCTAHOBNIOWTLCS HA 06'ekTax, L0 3HAaXOAATLCS Ha Kypcax 3MnboTy i No-
cafKu NOBITPAHUX cyAeH (AanbHii NPUBIAHWIA pagioMapKepHUIt NYHKT, BrivdkHi NpyBIAHWIA paaiomapkep-
HWI NYHKT, KYPCOBUIA pagioMask TOLO), NOBUHHI BYTU po3MiILLEeHi Ha MiHii, WO NepneHAnKYNspHa Ao oci
3NiTHO-NOCAAKOBOI CMYTU, 3 IHTEPBArIOM MiXX BOrHSIMW HE MEHLLE TPboX MeTpiB. BoroHb noBuHeH Oytn
NOAABOEHOI KOHCTPYKU,IT.

HB.2.40.3. Ha o6'ektax, WO MawTb BENWKy MPOTSXKHICTb, abo rpynax 6nu3bko po3TalloBaHWUX
06'eKTiB, BEpPXHi 3aropomKyBanbHi BOrHi, NpUHanMHi, Ha Toukax abo kpasix 06'ekTiB, O MatoTb HanbinbLue
NepeBMULLIEHHS CTOCOBHO MOBEPXHI 0OMEXEeHHs NnepeLukon, NoBuHHI BYyTW poaMilleHi Tak, Lob MoxHa
Byno BU3HauYMTH 3aransHi 06pucK i npoTsxHICTL 06'exTa. AKwo ABa abo Ginbwe KpaiB Nepewkoan 3Haxo-
OATLCA Ha OAHIN | Til )Ke BMUCOTI, AONYCKAETbCA MAPKyBaTH TiNbKW Kpar, Hanbnuxx4ni 40 3niTHOro Nons.

IHTepBany Mix 3aropoaxysanbHUMNU BOTHAMU B NOB3J0BXHLOMY BifJHOLLEHHI HE NOBUHHI NepeBuLLly-
BaTh 45 m.

HB.2.40.4. BucoTHi 6yanHkv i cnopyau, posTawloBaHdi BcepeauHi 3abyaoBaHuX panoHis, NOBUHHI
6y T NO3HAYEHI 3aropoKyBansHUMIU BOTHSIMU 3BEPXY BHU3 10 BUCOTU 45 M Haj, cepefiHiM piBHEM BUCOTH
3abynosu (pucyHok HB.2.1).

HB.2.40.5. KinbkiCTb i| po3TallyBaHHA 3aropoaxyBanbHUX BOTHIB Ha KOXHOMY PiBHi, L0 niansrae Map-
KyBaHHI0, NOBUHHI GyTn Takumu, Wob i3 Byab-SKOro HanPsMKy B ropu3oHTanbHin nnowuHi 6yno suaHo
He MEeHLLe ABOX BOrHiIB.

HB.2.40.6. 3aropofxyBarnbHi BOTHI NOBUHHI ByTW BOrHAMU NOCTIAHOrO BUNPOMiHIOBAHHA YepBOHOMO
KONbOPY.

Cuna cBiTna BOrdis noenHHa 6yTu Takow, Wo6 BOoHW Bynu NOMITHI, 3 ornsAy Ha IHTEHCUMBHICTL
CYCifiHiX BOrHIiB i 3aranbHy siCKpaBiCTb (POHY, Ha SKOMYy BOHW ByayTb cnoctepiratucs. pu LbOMy cuna
CBiTNa BOrHW B Byab-siKOMy HanpsiMKy noBuHHa 6yTn He meHwe 10 kaHaen YepBOHOrO CBITNA.

HB.2.40.7. O6'ektn y Burnsaai 6yauHkis i cnopya, NiHiA 3B'A3Ky i NiHiW enekTponepeaay, pagiorex-
HIYHWX | IHLUIMX LWTYYHUX CNOpyA, WO BUCTYNaKTh 3a BHYTPILLHIO rOPM3OHTanbHY, KOHi4HY abo nepexiaHy
NOBEPXHIO; NOBEPXHIO 3MbOTY 260 3axoay Ha nocaaky B Mexax 6000 M Bif IX HXHIX MEX, NOBUHHI MaTu
MapKyBaHHS, SKLWO Lii NepeLIKoan He 3aTiHEHI iHLWUMKY HepyXomuMu 0B'ekTamu.
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Puc. HB.2.1. Mpuknaa cBinooropompxeHHA NepeLukos
Mpumirtka. Poamipu A, b gopierioiote 45-90 m; B, I', [1 meniwe abo gopiBHiow0Te 45 M.

[onyckaeTbCa BiACYTHICTL MapKyBaHHA Ha Tpybax i iHIUX cnopyaax i3 4epBOHOI Liernu, a Takox Ha
naM'aTHUKAX, KyfbTOBUX cnopyaax i 6yanHkax 3a Mmexamun oropoxi aepogpomy.

HonyckaeTbeCa BiACYTHICTL MapKyBaHHSA, AKWO 06'exT:

— 3aTiHEHUI iHLWUM HEPYXOMUM O6'EKTOM;

— OCHALLEHWA 3aropoAKyBansHUMKU BOTHAMU BUCOKOT iIHTEHCUBHOCTI, LLIO BUKOPUCTOBYIOTHCH B AEHHWUA
yac.

HB.2.40.8. [leHHe MapKyBaHHSA MOBUHHE HAHOCUTUCA HA 06'ekTn 06CNYroByBaHHA NOBITPSHOMO PyXy
Ta pagioTexniyHnx 3acobis (kKpim aepoApOMHO-AUCNETHEPCLKOI BULLIKK), pO3TallOBaHUX Y MeXax Oropoxi
aepoapomy.

HB.2.40.9. O6'ekTnt (TPY6W, Tene- i MeTeoLOrNK, ONopu NiHiN enekTponepeaady Touo):

— 3a Bucoty Ao 100 M NOBUHHI MapkyBaTUCA Bif BEPXHBOT TOMKW AC NiHIT NnepeTuHy 3 noBepxHeto 0b-
MEXEHHS NepeLLKod, ane He MeHLUe HiX Ha 1/3 iX BUCOTH, WO YeprylTbCs 3a KOMMbOPOM rOpU30oHTaNbLHN-
MK cmyramu wupuHoo 0,5 M — 6,0 M. MiHimanbHa KinbKiCTb CMYT, WO YeprylTbesa, — TpU, KpanHi cMyru
thapbyloTbCca B TEeMHUM Konip.

HB.2.40.10. Cnopyau BucoToto binbie 100 M i cnopyamn kapkacHO-pewiT4acToro Tuny (He3anexHo
Bif} IX BACOTW) NOBUHHI MapPKyBaTUCA Big BEPXa 4O HU3Y CMYraMmy, WO YeprylTbCa 3a KONbopoMm, WnpuHa
SIKMX NOBUHHA BifNoBiAaTV HaBeaeHUM y Tabn. HE.2.2, ane He 6inble 30 m. CMyrv BapTO HaHOCUTU nep-
NeHanKynapHo Ao 6inbworo BUMIpy, kpaiHi cmyr chapbyioTbcs B TeMHUA konip. LWnpuHa cMyr nosuHHa
OyTv 0aHaAKOBOIO | MOXE BIiAPI3HATUCSA Bif 3a3HaveHoi B Tabnuui HB.2.2 He Ginbwe Hix Ha 20%.


arymarenko
Прямоугольник

arymarenko
Прямоугольник

arymarenko
Прямоугольник


CTOpPIHKE 2V
CropiHok 27

Tabnuusa HB.2.2

BucoTta cnopyau, M unpnHa cmyrun B 4acTkax Big BUCOTU
1 2

100-210 177

210-270 1/9

270-330 1/11
330-390 1/13
390450 115
450-510 M7
510-570 1719
570-630 1/21

HB.2.40.11. O6'ekTI, WO MalOTb NPAKTUYHO CyUinbHI NOBEpXHI, AonyckaeTbca hapbyBaTu:

— Y LWIaxoBOMy NOPAAKY NPAMOKYTHUKaMu (KBagpaTaMu) i3 CTOpoHaMu He meHwe 1,5 m i He Ginblue
3 M, AKWO Npoekuia noBepxoHb 0b6'ekTa Ha Byab-AKy BepTukanbHy NMowWWHY AopiBHIOE abo nepesullye
4,5 M 8 060X BUMIpax, 0 TOrO X KyTu chapbytoTbcs B BinbLu TemHui konip. [ins ¢apbysaHHs BapTo BUKO-

pucToBYBaTW YepBOHUIA i Binuit abo xosTorapsaunii i 6inui koneopu;

— B 04nH pobpe NoMiTHWUM Konip (HepBoHMIA abo XOBTOrapa4mMin), AKLLO iX NpoeKuia Ha Byab-sKy Bep-
TUKanbHYy NMOLIMHY MAE WUPUHY i BUCOTY MeHwe 1,5 M.

HB.2.41 lopaTkoBa iHhopmMauif wWogo 3axucTy Big BaHAAnNiaMy

Lo nynkmy D.4.4(1).
HopaTtkosa iHdopmaLisa He HaaaeTbeA.

HB.2.42 [lopatkoBa iHthopMalis LWOA0 MaKCUManbHOro BiaXUNeHHA Bepxa 6awTm

Mo nynkmy F.4.2.1(1).

Cnia kepysatucsa pekomeraauismu 4CTY-H B EN 1993-3-1:2012.
HB.2.43 MpaHU4Hi AONYCKM HA MOHTAX LWOrN 3 BiATAXXKaMU

Ho nyHkmy F.4.2.2(2).

Cnig kepysaTtucsa pekoMmeHgadismu ACTY-H b EN 1993-3-1:2012.

HB.2.44 KoediuieHT 3MeHLWEHHA n
Ho nynkmy G.1(3)

Cnin kepysatucs pekomergauismmn ACTY-H B EN 1993-3-1:2012.

HB.2.45 Indopmania npo TexHomnorivyHi npouecu, B SAKAX MaKCUManbHa BIiACTaHb MiX

cnony4yHuMn 6onTaMu nepesBullye BkasaHe y 6.4.4 EN 1993-1-1

Ao nyrkmy H.2(5)

Hopatkoea iHhopMaLis He HagaeTbCA.

HbB.2.46 JonaTkoBa iHdopmauina wono noscie
Ho nyrkmy H.2(7)

Hopatkosa iHdopMaLlis He HagaeTbCs.
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HB. 3 PILIEHHA NPO CTATYC AoBIgKOBUX AOAATKIB ACTY-H B EN 1993-3-1:2012

PilweHHs Woao 3actocyBaHHA A0BiAKOBMX AoaaTkis, wo mictateca B ACTY-H B EN 1993-3-1, Hase-
aeHo B Tabnuui HB.2.

Tabnnua HB.2 — CtaTyc 3aCcTOCyBaHHA 4OBIGKOBUX 4OOATKIB

Ne Hassa aoBigkoBoro goaatka PilweHHsa woa0 BUKOPUCTaHHA
3/n 0OBIAKOBOIO aoaaTka
1 |[OopaTok B [noBiakoBuii] — MoaenwBaHHa aTtMoc- | [loaaTok Moxe BUKOpUCTOBYyBaTUCA He3 3MiH
hepHUx aiv Ha TepuTopii YKpaiHu
2 |Hopatok C [posigkoBnin] — HaBaHTaxeHHs Big MonoxeHHA goaaTtka C MOXYTb BUKOPUCTOBY-
obmep3aHHA | cnonydyeHHs obMepaaHHsa 3 BiTPOM | BaTUCA Ha TepUTOPIT YKpaiHu 3 ypaxyBaHHAM
3MiH, Wo HaseaeHi y Hb.4
3 |Bopnatok D [o6oB'sskoBni] — Biarsxkkn, Bibpora- | [logaTok MOXe BUKOpUCTOBYBaTncs be3 amiH
Cii, izonaTopu, cnyx60Bi Ta iHWI enemMeHTn Ha TepuTopil YkpaiHun
4 |[Nopartok E [nosiakosuin] — PO3puUB BIATSKKU Te came
Hopartok F [nosigkosnun] — BurotosneHHs »»
6 |Hoaatok G [moBsiakoBnin] — BTpaTa cTinkocTi npu .
NOB3A0BXHbOMY 3rMHi enemeHTiB worn i bawr
7 ldopatok H [nosigkoeuin] — [JoBXMHa NOB3QOBX- .
HbOFO 3MMHY i FTHYYKICTb ENEeMEHTIB

HB5.4 METOOUKA BUSHAYEHHA OXENEAHO-BITPOBUX HABAHTAXEHD [5]

HB.4.1 OxeneaHo-BITPOBI HABaHTaXKEHHS Crlify BpaxoByBaTW AK CYKYNHICTbL Baryu oxenegHux sigkna-
OeHb | HOpManbHOro TUCKY BITPY Ha MOKPUTI OXeneaglo enemeHTu.

HB.4.2 OxenepfHo-BITPOBi HABAHTaXEHHS € 3MIHHMMMW KOPOTKOYaCHUMW HaBaHTaXEHHAMM, A5 KOX-
HOI CKNafoBOI AKMUX (OXeneaHUX BiaKNaAeHb i BiTPY) BCTAHOBNEHO rpaHuyHi po3paxyHKOBi 3HaUYEHHS.

HB.4.3 paHn4He po3paxyHKOBE 3HaYeHHSA Bark oXeneaHux BigknaaeHs Bu3HavaeTbes 3a hopmMynoo

Gn=GgVm» (HB.4.1)
he Y — KoedilieHT HadinHOCTI 3a rpaHUYHKUM 3HAaYEHHAM Baru OXeneaHux BigknaaeHsb,
wo BU3Ha4vaerbea 3rigHo 3 HE.4.9;
G, — XapakrepucTudHe 3HaYeHHA Baru oxeneaHUx BiaknaaeHs, Wo Bu3HavaeTees 3a Hb.4.4 ana

NiHINHOro oxeneaHoro HapaHTaxeHHs, i 3a Hb.4.5 Ans NnoBepxHEBOrO OXeNneaHOro HaBaHTaXKeHHRA. V

HB.4.4 XapakrepucTuyHe 3HaYEHHA NIHIAHOrO OXefeaHOro HaBaHTaxeHHA (H/M) Ana enemeHTis
KpyroBoro nepepisy giametpom 4o 70 MM BKIOYHO (NPOBOAIB, TPOCIB, BIATSXOK LLIOFM, BAHT TOWO) cnig
BU3Ha4aTn 3a YOpMynolo:

G, = nbkuy(d +bky,)pg1073, (HB.4.2)
ae b — TOBLYMHA CTiHKM OXeneai, MM, WO BU3Ha4YaeTbes 3a Tabnuueio HB.4.1 3 ypaxyBaHHAM BUMor

HB.4.6;

k — KoeilieHT, AKMN BpaxoBye 3MiHY TOBLUMHU CTiIHKM OXeneai no BUCOTI h i npuiAmMaeTLCA 3a
Tabnuueio H6.4.2;

d — fiameTp nposoay, Tpoca, Mm;

L — KoedilieHT, Lo BpaxoBYe 3MiHY TOBLUUHN CTIHKX OXenefi 3anexHo Big fiameTpa enemMeHTiB
KpyroBoro nepepisy d i npniimaeTbcs 3a Tabnuuero Hb.4.3;

p — rycTUHa noboay, sika npuumaeTtsca 0,9 ricm®;

g — MPUCKOPEHHSA BINLHOTO NafiHHA, m/c2.
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Tabnuusa HB.4.1 — 3HauyeHHA TOBLKWHW CTIHKKU oXenegi b

BucoTa Hag nosepx- ToBuUMHA CTiHKW oxeneai b, Mm
Heto 3emni h, M 1-3 oxenegHi panoxu 4—6 oxenefHi panoHn Ta ripcbKi MicUeBocTi
200 35 MpunamaeTbea Ha nigcTasi cnelianeHMX 0bcTeXeHb
300 45 Te came
400 60 »»

Tabnuusn HB.4.2 — 3HaveHHsA koediuieHTa k

Bucorta Haf noeepxHeto aemMni h, M 5 10 20 30 50 70 100
KoediuieHT k , 0,8 1,0 1,2 1,4 1,6 1,8 2,0

Tabnuus HB.4.3 — 3HaueHHA koedilieHTa 1y

HiameTp gpoTy, TpoCca Yn KaHaTa d, Mm 5 12 20 30 50 70
KoeiujieHT piq 1,1 1,0 0,9 0,8 0,7 0,6

Mpwumitkv (go Tabnuui H6.4.1-HB.4.3).

Mpuwmitka 1. MpoMikHi 3HaYEHHS BENWYKH CNig BU3HAYaTU MIHIMHOK iHTepronsuieto.

MNMpumiTtka 2. TOBLUMHY CTIHKU OXenepi Ha MiABILUEHUX rOPU3OHTAlNBHUX eNeMeHTaX KpyroBoro nepepisy (Tpo-
cax, NpoBoAax, kaHaTax) AoMyCKaETLCA MPUAMAaT Ha BUCOTI PO3TalYBaHHA IXHLOrO NPUBEAEHOTO LEHTPa Barv.

Mpuwmitka 3. ToBWKMHY CTiHKK OXenedi Ha NpoBig AiameTpom Ao 10 MM criig NpUiiMaTy, K Ha NPoBig AiaMeTpoM
10 mm.

Mpumitka 4. [ins BU3HaUEHHA OXXeNeAHOrO HABaHTAXKEHHA HA FOPU3OHTANBHI eNeMeHTU KpYroBOi LIMNIHAPUYHOT
dopmu giameTpom Ao 70 mm TOBLUMHY CTiHKWM OXenepai, HaseaeHy B Tabnuvui HB.4.1, cnig snwkyBaTth Ha 10 %.

HB.4.5 XapakrepucTuyHe 3HauYeHHst AN NOBEPXHEBOro oxeneaHoro HasaHTaxeHHs (Ma) Ha nno-
LMHHI eNeMeHTU cnif Bu3HavaTh 3a hopMynoto:

G, =bkp,pg , (HB.4.3)

he L2  — BiQHOWEHHA NNoLUi NOBEpXHi eNneMeHTa, Wo NiaaacTbes obnegeHiHHIg, 40 NOBHOI Nnouli
noBepxHi eneMmeHxTa. 3a BiACyTHOCTI AAHUX CMOCTEPEXEHL [ONYCKAETLCA NPUAMATH [
Takvm, Wwo gopisHtoe 0,6.
IHWi no3Haku Taki cami, sk y popmyni (HB.4.2).

HB.4.6 XapakTepuctuiHe 3Ha4eHHS TOBLUMHM CTiHKW oxeneai b (MM), sike NepeBULLYETLCA B Cepea-
HbOMy 0AMH pa3 3a 50 pokis Ha enemeHTax Kpyrosoro nepepisy giametpom 10 MM, po3TalioBaHmx Ha BUCOTI
10 M Hap NoBepxHEID 3eMNi, BU3HAYAETLCA 3aNEXHO Bif OXenegHoro panoHy no kapTi (pucyHok HB.4.1).

ToswmHa cTiHkn oxenegi b (Mm) Ha BucoTi 200 M i BULWe npuAmaeTbes 3a Tabnuueto HB.4.1.

Onsa ripcekux panoHis Kapnat i Kpumy, a Takox y Aiy)ke nepecidyeHnX MiCUEeBOCTAX (Ha BepLUNHAX rip i
narop6is, Ha nepesanax, Ha BUCOKUX HACUNaX, y 3aKpUTUX FipCbKMX OOMNMHAX, YIOTOBUHAX, IMUBOKUX BUIM-
Kax ToWo) AaHi NPo TOBLUWHY CTiHKK OXeneai cnig npuiMaTi Ha nincTasi cneuianbHUX CrocTepPeXeHb.

HB.4.7 paHW4He po3paxyHKoBe 3HaYEHHA HOpMarbHOFO TUCKY BITPY Ha NOKPUTI oXeneanio enemMeH-
TW BU3HA4Ya€TbCA 3a HOPMynoHo:

W, =Wors, (HB.4.5)

Ae yry — KoediluieHT HaAiRHOCTI 3a rPaHUYHUM 3HAYEHHAM HOPMAarbHOrO TUCKY BITPY Ha MOKPUTI
oxenepaw eneMeHTU, WO BU3HaYaeTLes arigHo 3 HB.4.10.
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HB.4.8 XapakTepuCTnyHe 3HAYE€HHA HOPManbHOrO TUCKY BITPY Ha BKPUTI oxXeneaalo ernemeHTn Ha
BucoTi 10 M Hag NoBEPXHEID 3eMII, Sike NepeBULLYETLCA OANH pa3 3a 50 pokis (Wpg), npuiMaeTLCa 3anex-

HO Bif, BiTPOBOro pancHy Npu oxeneai no kapTi (pucyHok HB.4.2).
Insa ripcekux panodiB Kapnat i KpuMy AaHi npo BiTpoBWil TUCK Npy oxenezi HeobxiagHo npunmaTy Ha

niacTaei cneuianbHUX CNOCTEPEXKEHD.
Tuck BiTpY Wy Ha BKkpuTi OXXeneaaro eneMeHT BU3Ha4aoTb 3rigHo 3 Bumoramu ICTY-H B EN 1991-1-4.

HB.4.9 KoediuieHT HaaiAHOCTI 3a rpaHNYHUM 3Ha4YEeHHAM Barv oXxeneaHux BiAKNaaeHb ygy BU3HA-
4YaETbLCA 3aNeXHO Big 3a4aHOro0 cepeaHboro nepiogdy nosroptoBaHocTi T 3a Tabnuueto Hb.4.4.

Tabnuua HB.4.4 — KoediuieHT HaginHOCTI 3a rpaHUYHUM 3HAYEHHAM Bark oXXenegHux BigknageHs vim

300
1,42

500
1,53

200
1,32

100
1,16

150
1,25

50
1,00

70
1,08

T, pokiB 5 10 15 25 40
Yfm 0,46 | 0,63 | 0,72 | 0,84 | 0,95

Mpumitka. MpomixxHi 3Ha4YeHHs koedilieHTa vy, CNia BU3Ha4YaTy NiHINHOO iIHTEPMNONaLIEto.

HB.4.10 KoediuieHT HaginHOCTI 3a rpaHU4HUM 3HAYEHHAM HOPManbHOrO TUCKY BiTPY HA NOKPUTI OXe-
neaaro eneMeHTU yry BU3HaAYaeTbCa 3anexHOo BiO 3a4aHoro cepeaHboro nepiody nostoptoBaHocTi T 3a
Tabnuueto HB.4.5. CepenHin nepiog noToptoBaHocTi T BU3Ha4aeTben 3a HB.4.11.

Tabnuusa HB.4.5 — KoediuieHT HagiHOCTI 3@ rpaHUYHUM 3HaYEHHSAM HOpManbHOro TUCKY BITpY Ha
NOKPUTI OXXeNneaar eENEMeEHTU Yay

300
1,43

500
1,55

150
1,26

200
1,33

70
1,08

100
1,16

T, pokis 5 10 15 25 40 50
Yiw 045 /0611071083095 1,00

Npwrmitka. MpomixHi 3HaYeHHA koedpilieHTa vy, CNIG BU3HAYaTH NiHIKHOK IHTepnonaulicio.

HB.4.11 ina of'exTie macoeoro 6yAiBHULTBA AONYCKAETLCA cepefHi nepios NOBTOPHOBaHOCTI T
NPUAMATK TakUM, WO AOPIBHIOE BCTAHOBEHOMY TEPMIHY ekcrnnyaTaLlii KOHCTPYKUIT Tef.

Ons o6'ekTiB, WO MalOTb MNiABALIEHNA piBEHb BIAMNOBIAANLHOCTI, ANA AKWX TEXHIYHAM 3aBAaHHAM
BCTAHOBMEHA IMOBIPHICTb P HenepeBuLlleHHs (3abe3neyeHiCTb) rpaHUYHOro po3paxyHKOBOro 3Ha4YeHHS
OXENEAHO-BITPOBUX HABaAHTaXeHb NPOTArOM BCTAHOBNEHOro TEpMiHY Cnyxbu, cepeaHin nepioa NOBTO-
pPIOBAHOCTI FPA@HNYHOr0 PO3paxyHKOBOro 3Ha4Y€HHA OXeneAHO-BiTPOBNX HaBaHTaXXEHb 0B4YMCNIOETECSA 3a

dhopmMyno:

T =TyK,, (HB.4.6)
Ae K, —koediuieHT, wo BU3HavaeTbCA 3a Tabnuueto HB.4.6 3anexHo Big iMOBIpHOCTI P.
Tabnuua HB.4.6 — 3Ha4eHHA koediuieHTa K,
P 0,37 0,5 0,6 0,8 0,85 0,9 0,95 0,99
K, 1,00 1,44 1,95 4,48 6,15 9,50 19,50 99,50
MNpwvmMitka. MpoMikHi 3HaYeHHn KoedilieHTa K, cnif BUSHa4YaTh NiHINHOIO iHTepnonsuyieo.

HB.4.12 Mpy BU3HA4YEHHI BITPOBUX HABaHTaXXEHb Ha €N1eMEHTUN CNOPYA, PO3TalLOBaHUX HA BUCOTI No-
Hag 100 M Hag nosepxHelo 3emni, AiameTp obneaeHinuMx NpoBoAiB | TPOCIB, YCTaHOBNEHWI 3 ypaxyBaH-
HAM TOBLUWHKU CTiHKN oxeneai, HasegeHoi B Tabnuui HB.4.1, ona oxeneaHo-BiTPOBUX paroHiB 1-3 3a
pyucyHkom HB.4.1 HeobXiagHO MHOXUTK Ha KoedilieHT, Wo fopiHioe 1,5.

HB.4.13 TemnepaTtypy nOBITPS Npu OXenedi He3anexHo Bigd BMCOTW cnopya cnig nNpuAMaTi B
ripcbkux panoHax 3 eucototo: noHag 1000 m —miHyc 10 °C; ansa petutv Teputopin Ana cnopyan BUCOTO A0
100 m — MiHyc 5 °C, noHag 100 m — miHyc 10 °C.
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7 TekcT HauioHaneHo20 cmaHOapmy donosHumu dodamkom HB:

"AOJATOK HB
(hoBiAKOBUNA)
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Koa YKHA: 91.080.10

KrouoBi cnosa: sibpayil, BigTsaxka, BTOMa, Matepianu, MiLHIiCTb, NPUAATHICTb, HABaHTAXKEHHS,
oxeneab.
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