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JICTV-H b EN 1993-3-2:20X
HAIIIOHAJIbHUH BCTYII

Hepxauuii crangapt Ykpainu JJCTY-H b EN 1993-3-2:20X "IIpoekTyBaHHS CcTaleBUX
KoHCTpyKIiid. Yactmna 3-2: bamtu, morim 1 auMoBi TpyOu. [AumoBi TpyOH" iZeHTHYHUN
€sporneiickkoMmy crangapty EN 1993-3-2:2007 "Eurocode 3: Design of steelcstmes — Part 3-2:
Towers, masts and chimneys. ChimneySBrokon 3: I[IpoekTyBaHHS CTaleBUX KOHCTPYKIIHA —
Yactuna 3-2: bamrru, mornu i tuMoBi Tpyou. JJluMoBi TpyOm).

EN 1993-3-2:2007migroroneno Texuiunum komitetom CEN/TC 250, cekperapiatom
sxoro kepye BSI.

Jlo HaliOHATLHOTO CTAHAAPTY J0JIYYEHO aHTJIOMOBHHM TEKCT.

Ha Ttepuropii VYkpaiHu $K HaI[lOHAIbHUN CTaHOApT Ji€ JliBa KOJOHKAa TEKCTY
JACTY-H b EN 1993-3-2:20X "IIpoekTyBaHHsl cTalneBUX KOHCTpykuid. Yactuna 3-2: bamtw,
morna 1 auMoBi  TpyOou. JumoBi TpyOM"  imeHTHMUHHMI = €BpOmNEHCHKOMY  CTaHAAPTY
EN 1993-3-2:2007 "Eurocode 3: Design of steel stmgs — Part 3-2: Towers, masts and chimneys.
Chimneys" €Bpokon 3: IlpoekTyBaHHs cTajdeBUX KOHCTpyKuii — YactuHa 3-2: Bamrth, mormm i
IUMOBI TpyOH. JInMOBI TpyOH), sika BUKIIaZieHa YKPaiHCbKOI MOBOIO.

BimmoBinno nmo JBH A.1.1-1-2009 &ucrema craHmapTu3aiii Ta HOPMYBaHHS B
OyniBHUITBI. OCHOBHI MOJIOKEHHS» 1€ cTaHAApPT BiTHOCUTHCS 110 KoMmiuiekcy B.1.2 «Cucrema
HAJIMHOCTI Ta Oe3reku B OyIIBHULITBI».

CrangapT MICTHTh BUMOTH, SIKi BIATIOBIAIOTh YHHHOMY 3aKOHOJIABCTRBY.

HaykoBo-TexHi4Ha oprasizailis, BIANOBiaNbHAa 3a Il craHmapt, — ToBapHCTBO 3
00MeXeHOI0 BINOBIAATIBHICTIO «YKpaiHChKUI IHCTUTYT CTaJIEBUX KOHCTPYKLIH
iM. B.M. I1lumMaHOBCHKOTO».

Jlo ctangapTy BHECEHO TaKi pelaKIliiftHi 3MIHU:

- CIIOBa «Iei MDKHAPOJHUN CTaHAAPT» 3aMIHEHO Ha «IIel CTaHAapT»;

- CTPYKTYpHI eieMeHTH cTaHnapry. «O0knanuHky», dlepenmoBy», «HarioHanbHUN BCTYII»,
«BuzHaueHHs TOHATH» Ta «bibmiorpadiuHi naHi» OQOPMIIEHO 3TiTHO 3 BHUMOTaMHU
HaI[IOHAJILHOT CTaHAapTU3allii YKpaiHu,

- 3 «lepenmoBu 1m0 EN 1993-3-2» y meil «HaliOHAIBHUN BCTYI» B3STE T, IO
6e31mocepeIHbO CTOCYETHCS IIbOTO CTAHIAPTY,

- HaIlOHATBHUH JOBIIKOBHI TOIATOK HABEACHO SIK HACTAHOBY JUISI KOPUCTYBAYiB.

Komii MC, HenpuifHATHX $K HaIliOHAJIbHI CTaHAApTH, HA SKI € TOCHUJIaHHS B
EN 1993-3-2:2007, moxxna oTpumaru B lojoBHOMY (oHAI HOPMATUBHHUX JOKYMEHTIB
JIT «YxpHIHL».
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JACTVY-H b EN 1993-3-2:20X
Beryn

Le#t €Bpomneticeknii Crangapt EN 1993-3-2,
€Bpokon  3:  IIpoekTyBaHHS  CTaleBUX
KoHCTpykiii: Yactuna 3-2: bamtu, mornu i
IUMOBI TpyOH — /IMMOBI TpyOH, MiATOTOBICHUI
TexniyHUM KOMITETOM CEN/TC250
"ByniBenbHi €Bpokomu"”, cekperapiar SIKOTO
ninrpumye BSIl. CEN/TC250BinnoBinansHuit
3a Bci KoHcTpykTHBHI €BpOoKOIH.

Ilpomy €BpormeicbkOMy CTaHAapTy Oyne
HAJaHWI CTATyC HAIlIOHAIBHOTO 3 IMyOJiKaIli€lo
IIGHTUYHOTO TEKCTy, abo CXBaJCHHSM, [0
kBitHs 2007 poky, 1  aJbTepHATHUBHI
HaI[IOHAJIbHI ~ CTaHJApPTH  TMOBHWHHI  OyTH
BigMiHeHi 1o 6epe3ns 2010poky.

Le#t €Bpoxon 3amintoe ENV 1993-3-2.

VY BIiANOBIAHOCTI 3 BHYTPIIIHIMH MOCTaHOBAMH
CEN/CENELEC mHamionanbHi  opranu  3i
CTaHJapTH3allil HACTYITHUX KpaiH 3000B’s3aHi
OpUMHATH 1€l  €BpomelchKUil  cTaHAapT:
Asctpis, benwris, Bemuka bpuranisa, ['permis,
Hanis, Ipnanpmis, Icnanmis, Icmanis, Iramis,
JlrokceMOypr, MauisTa, Hinepnanmy,
Himewuuna, Hopgeris, [Mopryramis, @innsHmis,
Opannis, Yecpbka PecmyOmika, IlIBeiinapis,
[IBemis.

Vi

Foreword

This  European Standard EN 1993-3-2,
Eurocode 3: Design of steel structures: Part 3-2
Towers, masts and chimneys — Chimneys, has
been prepared by Technical Committee
CEN/TC250 «Structural Eurocodes», the
Secretariat of which is held by BSI.
CEN/TC250 is responsible for all Structural
Eurocodes.

This European Standard shall be given the
status of a National Standard, either by
publication of an identical text or by

endorsement, at the latest by April 2007 and
conflicting National Standards shall be

withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-3-2.

According to the CEN-CENELEC Internal

Regulations, the National Standard
Organizations of the following countries are
bound to implement this European Standard:
Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland and
United Kingdom.
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HALIOHAJILHUI CTAHJIAPT YKPATHU

€BPOKO/]I 3: TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIII
YACTHUHA 3-2:BALLTH, IIOI'JIN I JUMOBI TPYBU.
JUMOBI TPYbU

EBPOKO/] 3: IPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIUIA
YACTD 3-2: BAIITHU, MAUYTHI 1 ILIMOBBIE TPYBBI.
JABIMOBBGIE TPYBbI

EUROCODE 3: DESIGN OF STEEL STRUCTURES
PART 3-2: TOWERS, MASTS AND CHIMNEYS.
CHIMNEYS

OcHoBu nporpamu €Bpokoay

Y 1975 poui Kowmicis  €Bpomneiicbkoi
CrnulbHOTH BHpIIIMIIA PO3MOYATH MPOTpamy Aii
y ramy3i OyniBHUITBA Ha mincrtaBi craTTti 95
JloroBopy. Metoio nporpamu Oylio yCYHEHHS
TEXHIYHMX TEpPelIKoA Juis TOpriBili  Ta
Y3TOKEHHS TEXHIYHUX YMOB.

VY pamkax wiei nporpamu Aiii Komicis B3sia Ha
ceOe  IHIUIaTUBY  BCTAHOBUTU  CHCTEMY
y3TO/DKEHUX ~ TEeXHIYHUX  MpaBWwJI  JUIs
NpoeKTyBaHHS OyniBenb 1 coopyn, fAKi Ha
NepuIii cTaaii MaJii CIIyryBaTH aJIbTEPHATHBOIO
YUHHUM HaI[IOHAJIbHUM paBUIIaM
Jep>KaB-4JIeHIB, a 3peIITOI0 MaJIX 3aMIHUTH iX.

VYroponorx m'saTHaausaTH pokiB  Kowmicis 3a
nonomoroto PobGodoro komirteTy, 10 CKIaxy
SIKOTO BXOJMJIM MPEJCTaBHUKU JepKaB-uJICHIB,
Bela po3poOKy mporpamMu €BpPOKOIIB, sKa
npusBena 70 MmyOmikaiii KOMIUIEKTY MEepLIoro
nokoJiHHsA €Bponeichkux KoaiB y 80X pokax.

VY 1989 poui Kowmicis ta nepxasu-wienn EU
(Espomeiicbkoi  CmimpHoTn) Ta  EFTA

YuHHUI BiJ

Background of the Eurocode programme

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

specifications.

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

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

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
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(Epormeticekoi acorriallii BUIbHOI TOPTiBii) Ha
OCHOBI yFO,Z[I/Il mbk  Kowmiciero Ta CEN
(E€BpormeiickkuM KOMITETOM i3 CTaHAapTH3allii)
BUPILIIIN nepenaTi HiATOTOBKY Ta
nyonikanito €Bpoxonie CEN 3a nomomororo
cepii ManaariB, mo Hajmano 0 €Bpokogam y
MailOyTHEOMY cTarycy €BponeicbKoro
Cranmapty (EN). Ile mnos’'si3ye €Bpokomu 3
noyioxkeHHsiMH  [lupexktuB Paam 1 pimeHs
Kowmicii momo €Bponeicbkux cTaHAapTiB
(tro6to JumpexktuBu Pamun 89/106/EEC momno
OyniBenbHuX BUpoOiB — CPD —Tta [lupektus
Pamn 93/37/EEC, 92/50/EEGa 89/440/EEC
BIJTHOCHO CYCHUIBHHMX pOOIT Ta moCayr i
€KBIBAJICHTHUX JTUPEKTUB EFTA,
3al0YaTKOBAHUX, 1100 JTOMIOMOITH 3aCHYBAHHIO
BHYTPIIIHBOTO PUHKY).

CrpykTypHa mnporpama EBpOKOJIIB BKIIOYAE
CTaHJApTH, SKi B OCHOBHOMY CKJIQJalOThCA 3
NEKUIBKOX YaCTHH.

EN 1990 €Bpokoxa: OcHOBH NpPOEKTYBaHHS
KOHCTPYKIIH

EN 1991 €BpoKoJ 1: JLii Ha
KOHCTPYKIIi{
EN 1992  €spokox 2:  IlpoexryBaHHA

3aJ11300€TOHHUX KOHCTPYKITii

EN 1993€Bpokoa 3: IIpoekTyBaHHS CTaleBUX
KOHCTPYKIIH

EN 1994  €Bpoxkox  4:  IIpoekTyBaHHS
CTaje3a1i300eTOHHUX KOHCTPYKLIN
EN 1995 €mpoxkox  5:  IIpoekryBaHH:S

JiepeB’ SHUX KOHCTPYKILIH

EN 1996€Bpoxkon 6: IIpoekTyBaHHS KaM' sTHUX
KOHCTPYKIIH

EN 1997  €spokon 7 I'eoTexniune
MIPOEKTYBaHHS

EN 1998 €Bpoxkox  8:  IlIpoektyBaHH:S
CeMCMOCTIHKHUX KOHCTPYKITIH

EN 1999 €mpoxkox  9:  IIpoekryBaHH:S
AIIOMIHIEBUX KOHCTPYKIIiH

Crannaptu €BpoKOIiB BU3HAIOTh
BIJMOBIJANBHICTh ~ PETYISATOPHUX  OpraHiB

basis of an agreemént between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN). This
links de factathe Eurocodes with the provisions
of all the Councils Directives and/or
Commission's Decisions dealing with European
standards (e.g. the Council Directive
89/106/EEC on construction products — CPD —
and Council Directives 93/37/EEC, 92/50/EEC
and 89/440/EEC on public works and services
and equivalent EFTA Directives initiated in
pursuit of setting up the internal market).

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

EN 1990 Eurocode: Basis of Structural Design
EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5. Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

Eurocode standards recognise the responsibility
of regulatory authorities in each Member State

Wroma wmix Kowmicieo €Bponeiichkux CIinbHOT i
€sporneiickkum komiTeToMm cranmaptusainii (CEN) momo
pobotn Hax €BpoKOmaMH IS IPOSKTYBaHHS OyiBenb i
criopyan (CONSTRUCT 89/019).

!Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil

engineering works (BC/CEN/03/89).



Jep)KaB-4wIEHIB Ta 3axXMINAIOTh iX IMpaBO Ha
NpU3HAYCHHS BEJIIMYMH, SKI TOB’s3aHI 3
peryatoBaHHIM MUTaHb Oe3nexu Ha
HaI[IOHAILHOMY  piBHI ~ TaM, J€ BOHH
BIJIPI3HSIOTHCHA.

CraTyc Ta rajy3b 3acCTOCYBaHHS
€BpokoaiB

Hepxapu-unenn EU ta EFTA Bu3HaioTh, 110
€BpOKOIU MiIOTH SK €TATOHHI JOKYMEHTH IS
TAKUX LUIEH:

— 49K 3aci0 [JOBENEHHS  BIAIIOBIIHOCTI
OyaiBenb 1 CHOpyl OCHOBHMM BHMOTaM
HupexktuBu Pamu 89/106/EEC, 30kpema
ocHoBHii BuMO31 N°1 — Mexaniuna
CTIMKICTE Ta CTAOUIBHICTP 1 OCHOBHIHN
BuMo31 N°2 —IToxexHa Oe3rexa;

—  SIK OCHOBA JUIsl YKJIQJaHHS KOHTPAKTIB JUIS
OyniBenb 1 CrOpyJl Ta IMOB’ A3aHUX 3 HUMHU
IH)KEHEpHUX MOCTYT;

— SK OCHOBa /Uil CKJIQJAAaHHS Y3TOJDKEHHUX
TeXHIYHUX crienudikariil 11 OyaiBeaTbHIX
Bupo6OiB (ENsTa ETAS).

€BpPOKOIM, OCKUIBKM BOHHM 0e3mocepenHbo
BITHOCSATHCSI 10 OyIiBETbHUX CHOPYI, MalOTh
NOPSMUNA 3B’ 30K 3 TIIYyMaYHUMHU JJOKYMEHTaMHU
po3ainy 12 CPD,He3Baxkarouu Ta T€, 110 BOHU
MalOTh pi3HY MPHUPOIY 3 TapMOHI30BAaHUMHU
CTaHZapTaMH Ha BHpPOOW°. TakuM YHHOM,
TEXHIYH]I  aClEKTH, fAKI BUIUIMBAIOTH 3
€BpoKoiB A OyAiBeNb 1 COpyA, MOBUHHI B
NOBHIN Mipi OyTH po3ristHyTUMHU TexHIYHUMH

JCTY-H b EN 1993-3-2:20X

and have safeguarded their right to determine
values related to regulatory safety matters at
national 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
recognise that Eurocodes serve as reference
documents for the following purposes:

— as a means to prove compliance of
building and civil engineering works with
the essential requirements of Council
Directive 89/106/EEC, particularly
Essential Requirement N°1 — Mechanical
resistance and stability — and Essential
Requirement N°2 — Safety in case of fire;

— as a basis for specifying contracts for
construction works and related
engineering services ;

— as a framework for drawing up
harmonised technical specifications for
construction products (ENs and ETAS)

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative Documénts
referred to in Article 12 of the CPD, although
they are of a different nature from harmonised
product standardsTherefore, technical aspects
arising from the Eurocodes work need to be
adequately considered by CEN Technical
Committees and/or EOTA Working Groups

Bignosiguo o Cr. 3.3 CPD,Ocnori Bumorn (ER)
OTpUMaroTh  KOHKpeTHy  ¢opmy y  Tiymadnux
JIOKyMEHTaX JUIsI CTBOPEHHS HEOOXIIHMX B's3iB MiX
OcHoBuumu BuMoraMu ta Mannatamu Ha hENi ETA.

®BianosiaHo mo Cr. 12 CPD, Tnymauni DOKyMEHTH
MaroTh.

a) Hamath KOHKPeTHY (opMy OCHOBHMM BHMOTaM,
Y3TOMBIIY TEPMIHOJIOTIIO i TEXHIYHI 3acajy, i BKa3aBIIn
KJacu abo piBHI JUIs KOXKHOI BUMOTH, Jie 1ie HeoOXiIHO;

b) Bkasarm MeroaM BCTAHOBIICHHS —CIIiBBiTHOMICHHSI
MDK IOUMHJ KJIacaMd a00 PiBHSAMH BUMOTI 3 TE€XHIYHUMH
BHMOT'aMH, HalPHUKJIal, METOIN PO3PaxyHKY 1 IEPEBIpKH,
TEXHIYHI paBHiIa IPOEKTYBAHH, 1 T. iH.;

C) cCiyryBaTd SK PEKOMEHJAIis Ui BCTAHOBICHHS
Y3TO[DKEHHMX CTaHAAPTIB 1 HACTAHOB ISl €BPONEHCHKOro
TEXHIYHOTO YXBaJICHHSI.

€Bpokoan (aKTUYHO BiNIrparoTh MOAIOHY ponb y cdepi
ER 1i gactuni ER 2.

’According to Art. 3.3 of the CPD, the essential
requirements (ERs) shall be given concrete form in
interpretative documents for the creation of theeseary
links between the essential requirements and the
mandates for harmonised ENs and ETAGS/ETAs.
3According to Art. 12 of the CPD the interpretative
documents shall :

a) give concrete form to the essential requirembmgts
harmonising the terminology and the technical bases
indicating classes or levels for each requiremenére
necessary;

b) indicate methods of correlating these classes or
levels of requirement with the technical specifimas,

e.g. methods of calculation and of proof, technicigs

for project design, etc.;

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

The Eurocodes, de facto, play a similar role infigsle of

the ER 1 and a part of ER 2.

3
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komireramu CEN Tta/um poGoummu rpymnamu
EOTA, ki po3poOisioTh cTaHAapTd Ha
OymiBenbHI BUPOOHW, 3 TMO3HINN TOCITHEHHS
MOBHOI CYMICHOCTI TE€XHIUYHUX crenudikamii 3
€BpOKOJIaMHU.

Crannmaptu  €BpOKOJIB  HAJAIOTh  3araybHi
IpaBUja TPOEKTYBaHHS JJIsI  TPAKTHYHOTO
BUKOPDUCTaHHS BCIX KOHCTPYKIIH Ta iX
KOMIIOHEHTIB, SIK TpaauIlifHOTO, TaK i
IHHOBALIITHOTO XapakTepy. YHiKanbHi (hopMu
KOHCTPYKIIi a0o0 YMOBHM TIPOCKTYBaHHS HeE
OXOIUTIOIOTBCS, 1 B TakUX  BHIAAKax
NPOEKTYBAIbHUKY  TOTpIOEH  J10aTKOBUI
€KCIIEpTHUN PO3TIIAL.

HauionauabHi cTanaapru,
10 BIPOBAIKYIOTH €Bpokoan

HarionaneHi cTraHgapTé, M0 BIPOBAKYIOTh
€BpOKO/IU, 3aBXKIM BKIIIOUAIOTH TTOBHUI TEKCT
€Bpokoy (BKJIOYAIOYX BC1 IOJIATKH), BUIAHHIMA
CEN, SAKOMY MOXYTh neperyBaTH
Hamionansaui TUTYJIBHUN JIACT Ta
HarmionanekHa mepenMoBa, a TaKOX MOXYTh
CYIPOBOJKYBaTUCsl HarioHaTbHUM J10aTKOM
(iHpopmariiiHUM).

Harionanpauii  fgomatok  (iHpopmariiHum)
MOX€E BKIIOYAaTH iH(GOpPMALIl0 MOA0 THUX
napameTpiB, SKi 3IMIMIAIACA BIIKPUTUMH B
€BpoKOJax Al HAI[IOHAIEHOTO BHOOpPY, BiOMi
SK HAIIOHAIGHO BH3HAYECHI MapamMeTp i
BUKOPHUCTAHHS IPU NPOEKTYBaHHI OyaiBenb Ta
IH)KEHepHUX CTIOopyH, 0 OyayTh moOyaoBaHi y
3allikaBlieHIl KpaiHi, a came:

— 3HAuUeHHS Ui YaCcTKOBHX Koe(illieHTiB
i/abo xmacu, ne B E€BpPOKOII JAIOTHCS
aJIbTEPHATHBH;

— 3HAYEHHH, AKI CIiJ BHKOPUCTOBYBATH,
KoM B €BpOKOJAI HATA€ThCS  TUIBKH
MO3HAYCHHS;

— reorpadiyni i Ki1iMaTu4Hi crienudivHi JaH1
KpaiHu, HapUKJIaa, KapTa CHITY;

— Tpolenypa, sKa  BHKOPUCTOBYETHCA
BUTIAJIKy, KOJM aJbTEPHATHBHI MPOIETypPH
00yMOBIIeHI B €BPOKOI;

— TIOCWIAaHHS Ha JOJaTKOBY iH(pOpMAIIito,

gKa HE  CyNepeyuTb  HOPMATHBHUM
BUMOTAaM 1 JIOTIOMAara€e Mpu KOPHUCTYBaHHI
€BpPOKOJIaMHU.

working on product standards with a view to
achieving a full compatibility of these technical
specifications with the Eurocodes.

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

National Standards implementing
Eurocodes

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

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

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

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

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

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

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



3B’ a13km Mizk €Bpokogamu Ta
rapMOHI30BAHMMHM TEeXHIYHUMH
cnenudikanisimu (ENsTa ETAS) nas
BHPOOIB

HeoOxigna Y3TOKEHICTh MDK
rapMOHI30BaHUMH TEeXHIYHUMU
cneuu@ikaisMu i OyniBeIbHUX BUPOOIB Ta
TEXHIYHUMU TpaBWwiIamMu Ui Oyx;iBenb 1
criopyx”. Kpim Toro, mosma indopmaris, ska
cynpoBokye MapkyBanHs CE OyniBenbHHX
BUpOOIB 1 Mae BigHOMIEHHS 10 E€BPOKOIB,
IMIOBUHHA YITKO 3a3HAa4yaTH, $KI HAIOHAILHO
BU3HAYCHI MapaMeTpu Oylu MpHHHATI 10
yBaru.

HonarkoBa indgopmaiis moao
EN 1993-3-1ra EN 1993-3-2

EN 1993-3ue Tpets yactuHa i3 mecTH 4acTHH
EN 1993 —  IIpoexryBanHs CTaJIEBUX
KOHCTPYKLINH — 1 ONMUCY€E MPUHIUIM 1 IpaBUiIa
3aCTOCYBaHHS Jis O€3MEKH 1 eKCIUTyaTamiifHOl
NPUIATHOCTI CTaJeBUX KOHCTPYKLIH 30Kpema
Oamt, morna i AuMoBUX TpyO. bamtu 1 mornu
AetanbHie B yactuHi 3-1; numoBi TpyOu — B
qyacTuHi 3-2.

Y  EN 1993-3 wHaBegeHo  BHMOTH O
pO3paxyHKiB, 1[0 JOMOBHIOIOTH  3araibHi
BuUMorH, HaBezeHi y EN 1993-1

EN 1993 npusnaueHuii a1 BUKOPUCTAHHS 3
EN 1990 —  OcHoBH MPOEKTYBaHHS,
EN 1991 —/lii na xoHcTpykuii 1 yactuau 1
EN 1992 — EN 1998ye moBa e npo cranei
KOHCTPYKIlii abo crajgeBi KOMIOHEHTH IS
OarT, mory i AMMOBHUX TPYO.

Bumorw, ski Bxke HaBeJeHI B THX JOKYMEHTaX,
HE TIOBTOPIOIOTHCHL.

EN 1993-3
HACTYITHOTO:

BUKOPHUCTOBYETBCS JUTSt

—  €CKI3HOTr'0 MPOEKTy KOMICii MpUHManbHOTO
KOHTpOJIIO /1 BHPOOIB Ta CTaHIApTIB
BUKOHAHHS,

—  KkiieHTiB (Hanpukiag 1 GopMyITFOBaHHS
iX crenugiuHuX BUMOT);

—  TPOCKTYBAJIbHUKIB Ta KOHCTPYKTODIB,;

JCTY-H b EN 1993-3-2:20X

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

There is a need for consistency between the
harmonised technical specifications for
construction products and the technical rules for
works'. Furthermore, all the information
accompanying the CE Marking of the
construction products which refer to Eurocodes
should clearly mention which Nationally
Determined Parameters have been taken into
account.

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
documents 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;

4I[I/IB. Cr. 3.31 C1.12 CPD,a takox 4.2, 4.3.1, 4.3.2a
5.21D 1.

“See Art.3.3 and Art.12 of the CPD, as well as 4.2,1,
4.3.2and 5.2 of ID 1.
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—  KOMIIETEHTHHX OpTaHiB.

Y EN 1993-34ucnoBi 3HaUYSHHS U1 YaCTKOBUX
KoeIIieHTIB Ta HIIUX MapamMeTpiB HAAIHHOCT1
PEKOMEH/YIOThCSI SIK OCHOBHI 3HAY€HHS, IO
3a0e31euyloTh NPUIHHATHUN piBEHb HAIIMHOCTI.
Bonu BimiOpani 3a yMOBH 3a0e3MEUYCHHS
BIJIOBIAHOTO PiBHS KBamidikallii Ta KOHTPOIIO
SKOCTI.

Honarok B EN 1993-3-1 po3pobneHo 3amis
JOTIOBHEHHSI yMOB, BukiaaeHux y EN 1991-1-4
JUI. BpaXyBaHHS BITPOBOTO HaBaHTAXKEHHsS Ha
IpaTyacTi OMopw, MIOMIM Ta JUMOBI TpyOu 3
BIATSKKAMU.

OCKUTbKM ~ OMOpH Il TMOBITPSHHUX  JIHIN
PO3TIIATAIOTECS K TaKi, IO MPAIIOITh Mij
BITPOBUM HABAHTAKEHHSAM B CIIOJYYCHHI 3
HABaHTAXXEHHSIM Bijl 0KeJelli, BAMOTH Oe3MeKH
Ta CheliajibHi BUMOTH (K, HANpUKIam, s
NPOBIAHMKIB, 130JAIIMHUX  MaTepialiB  Ta
3a30piB 1 T.O1.) TIOBHICTHO BHUKJIAJICHI Yy
CENELEC Code EN 50341pa sixuii MokHa
MOCHUJIATUCS TP BUKOHAHHI PO3PaxXyHKIB JUIst
MO1IOHUX KOHCTPYKIIIH.

Bumorn momo MIIHOCTI CTaJ€BHUX EJIEMEHTIB,
HABEJICH1 Y JAHOMY PO3/IiTi, MOKHA PO3TIISIATH
SK TpaBuja, 000B’ SI3KOBI 0 BHUKOHAHHS 1010
BignoBigHocti BuMoram EN 50341 ans omop
MOBITPSIHUX JIIHIA, 1 BUKOPUCTOBYBAaTH SIK
QIbTePHATHBHUM  KpUTEpid 1O  MpaBui,
HABEJICHUX y JTAHOMY CTaHJIAPTI.

Yactuna 3.2 miaroroBaHa y CHIBOpali 3
texuigauM komitetoMm CEN/TC 297:Oxpemo
CTOSIY1 TPYOHU.

Byno BKIIOYEHO YMOBH, IO JO3BOJISIOTH
BUKOPHUCTaHHS PI3HUX YaCTKOBHMX KOe(IiIi€HTIB
OTIOpYy y BUNAJKY PO3PAaXyHKY KOHCTPYKILIN 4n
€JIEMEHTIB 3a pe3ybTaTaMH €KCIIEPUMEHTIB.

Hanionaaenuii nogatok 10 EN 1993-3-2

Lleii ctanaapT HAJAE aTbTEPHATUBHI MPOLEIYPH,
3HAYeHHs 1 peKoMeHjaulii g KiaciB i3
MPUMITKaMH, SKi MOXYTh BKa3yBaTH MiCIIe, /i€
HEOOXIJTHO 3pOOMTHM HALIOHAJIBHUNA  BHOIp.
TakuM 4rHOM, HAIIOHATBHUI CTaHIAPT, KU
BrpoBapkye EN 1993-3-2, moBunen Matu
HAITIOHATBHUI JTOJIATOK, SIKUU BKJIIOYAaB OW ycCi
HAI[IOHAJILHO  BHW3HAUEHI MapameTpu, SKi
BUKOPHUCTOBYIOTHCS npu MPOEKTYBaHHI
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— relevant authorities.

Numerical values for partial factors and other
reliability parameters in EN 1993-3 are
recommended as basic values that provide an
acceptable level of reliability. They have been
selected assuming 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
respect 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
requirements (such as for conductors,

insulators, clearance, 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
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

resistance 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 1993-3-2

This standard gives alternative procedures,
values and recommendations for classes with
notes indicating where National choices may
have to be made. Therefore the National
Standard implementing EN 1993-3-2 should
have a National Annex containing all

Nationally Determined Parameters to be used
for the design of buildings and civil engineering

works to be constructed in the relevant country.
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OynaiBenb Ta LMBUIBHMX CHOpYJ, IIO OyayTh
noOy10BaHi y BiMOBIIHINM KpaiHi.

HarrionanbHuM BHOOPOM JI03BOJICHO BBIHTH 10 National choice is allowed in EN 1993-3-2
EN 1993-3-2a 1onoMororo miapo3/iuTiB: through paragraphs:
-2.3.3.1(1) -2.3.3.1(1)
-2.3.3.5(1) -2.3.3.5(1)
—2.6(1) —2.6(1)

—4.2(1) —-4.2(1)

~5.1(1) ~5.1(1)

-5.2.1(3) -5.2.1(3)
~6.1(1)P ~6.1(1)P

- 6.2.1(6) - 6.2.1(6)
~-6.4.1(1) ~-6.4.1(1)
-6.4.2(1) -6.4.2(1)
-6.4.3(2) -6.4.3(2)

-7.2(2) -7.2(2)

-7.2(2) -7.2(2)

-9.1(3) -9.1(3)

-9.1(4) -9.1(4)

—-9.5(2) -9.5(1)

~A.1(1) ~A.1(1)

—A.2(1) (2micris) —A.2(1) (2 places)
-C.2(2) -C.2(2)
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1 3AT'AJIBHI ITOJIOKEHHSA

1.1 Cdepa 3acTocyBaHHA

1) Lwo YaCTUHY 3-2 EN 1993
3aCTOCOBYIOTh JI0 MPOEKTYBaHHS KOHCTPYKI[ii
BEPTUKAJIBHUX  CTAJIEBHX JUMOBHUX  TpYyO
Kpyrjioro abo KOHIYHOro mnepepisy. B Hiit
PO3TISHYTI1 JTMMOBI TpyoOH, AK1 €
BUIBHOHECYYMMH, TAKUMH, 1110 MAalOTh ONIOPU Ha
MPOMDKHUX PIBHSIX abo 3aKpiruieH1
BIITSKKAMU.

JTaHO1 YacTUHU
BCTAHOBJIEHI B

(2) TonoxeHus

JNOTIOBHIOKOTH  ITOJIOKEHHS,
yactuni 1.1 EN 1993.

(3) HNana yactuHa 3.2 pO3TIsSgac TUIBKU
BHUMOTH JI0 O1opy (MIIHICTh, CTIHKICTh 1 BTOMA)
CTaJIeBUX JIUMOBHX TPYO.

Mpumitka. B nanomy xourtexcri (ro0TO Omopy) Tepmin

JIMMOBA TpyOa BiZJHOCUTHCS J0:

a)  KOHCTPYKLIi# TUMOBHX TPYO;

b) crameBux HMITIHAPUYHKX €EMEHTIB GarT;

C) crajeBMX  UWIHIPHYHAX  KOJOH  IIOTIT 3
BIATSDKKAMU.

(4) [TonoxkeHHs, MO0 CTOCYIOTBCS TaKUX
ACTICKTIB, SIK XIMIYHHUH BIUTUB, TEPMOIUHAMIUH1
XapaKTepUCTHKH  ab0  TemjuoBa  130JISILis,
posrisiayti B EN 13084-1./1n51 nmpoekTyBaHHs
¢yrepyBanns quB. EN 13084-6.

(5) OyHIaMEeHTH 13 3ali300€TOHY  JUIs
CTaJeBUX AUMOBHUX TpyO po3risiayti B EN 1992
1 EN 1997 lus. Takox 4.71 5.4 EN 13084-1.

(6) BirpoBi HaBaHTaKEHHS pPO3IIISHYTI B
EN 1991-1-4.

IpumiTka. MeTonn BU3HAYEHHS peakiii Ha [Iil0 BITPY
JUISL AMMOBUX TPYO 3 BIATSHKKaMU BCTAHOBJICHI B JIONATKY
B EN 1993-3-1.

(7)  Jlana uvacTMHa HE PO3IIIATAE OCOOTUBI
MOJIOKEHHSI TIPOCKTYBAHHS 3 ypaxyBaHHSIM
CEHCMIYHUX BIUIMBIB, $KI BCTAHOBIIEHI B

EN 1993-3-1i EN 1993-1-11.

(8) TIlonoxeuns st
MPUCTOCYBaHh  BCTAHOBJICHI B
gactuna 21 EN 13084-1.

(9) [Ipy BUTOTOBIIEHHI CTAJIEBUX JUMOBHX
Tpy0 HeoOxinHo BukoHyBatu BuMoru EN 1090,
gactuau 21 EN 13084-1.

Ipumitka. BUroToBieHHS pO3IIIsLIalOTh B TOMY CEHCI,
10 HeoOXiTHO BKa3aTH SIKICTh OyAiBEIbHUX MaTepiajiB i
BHPOOiB, WAIATAI0OYNX BHUKOPUCTAHHIO, 1 CTaHAAPT

BIATSDKOK Ta  iX

EN 1090,
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1 GENERAL
1.1 Scope

(1) This Part 3.2 of EN 1993 applies to the

structural design of vertical steel chimneys of

circular or conical section. It covers chimneys

that are cantilevered, supported at intermediate
levels or guyed.

(2) The provisions in this Part supplement
those given in Part 1.1 of EN 1993.

(3) This Part 3.2 is concerned only with the
requirement for resistance (strength, stability
and fatigue) of steel chimneys.

NOTE: In this context (i.e. resistance) the term chimney
refers to:

a) chimney structures

b) the steel cylindrical elements of towers
c) the steel cylindrical shafts of guyed masts

(4) For provisions concerning aspects, such
as chemical attack, thermo-dynamical
performance or thermal insulation see
EN 13084-1. For the design of liners see
EN 13084-6.

(5) Foundations in reinforced concrete for
steel chimneys are covered in EN 1992 and
EN 1997. See also 4.7 and 5.4 of EN 13084-1.

(6)  Wind
EN 1991-1-4.

NOTE: Procedures for the wind response of guyed
chimneys are given in annex B of EN 1993-3-1.

loads are specified in

(7) This Part does not cover special
provisions for seismic design, which are given
in EN 1998-6. See also 5.2.4.1 of EN 13084-1.

(8) Provisions for the guys and their
attachments are given in EN 1993-3-1 and
EN 1993-1-11.

(9) For the execution of steel chimneys,
reference should be made to EN 1090, Part 2
and EN 13084-1.

NOTE: Execution is covered to the extent that is

necessary to indicate the quality of the constoncti
materials and products that should be used and the



SKOCTI BHUIOTOBJIEHHS Ha MicCll, SKHHA IIOBHHEH
BiJIMIOBiTaTH MOJIOKCHHSAM IIPABUII IPOCKTYBAHHS.

(10) Y EN 1993-3-2 po3risiHyTi HacTyIHI
[HUTAHHS:

Yactunaa 1. 3aranbHi OJI0KEHHS,
Yactuna 2. OCHOBU IPOEKTYBaHHS;
Yactuna 3. Matepianu;

Yacrtuna 4. JJoBroBiuHICTb,

Yactuna 5. CTpyKTypHHIA aHAII3;
Yactuna 6. ['paHnyHi cTaHM 1O MIITHOCTI,

Yactuna 7. ['paHuuHi CTaHM 3a HECYYOIO
3JIaTHICTIO;

YactuHa 8. IIpoextyBaHHS, 110
CYIIPOBOJIKYETHCSI BATIPOOYBAHHSIM;

Yactuna 9. Broma.

1.2 HopmaTuBHi OCUJIAHHSA

(1) Hacrymni HOpMaTUBHI  JIOKYMEHTH
MICTSTh TIOJIOKEHHS, SKi, 3a JOMOMOTOIO
HaBE/JICHHS TMOCWIaHb B LbOMY JOKYMEHTI,
CKJIaJIAl0Th MOJIOKEHHS TaHOMY
€Bponeiicbkoro craHaapry. ns aaroBaHuX
MOCHUJIaHb HE 3aCTOCOBYIOTH MOJAJbINI 1X 3MIHU
abo mepernsaa. 3a0XOUYETHCS  JTOCHIIPKEHHS
MOJXKJIMBOCTI 3aCTOCYBaHHS OCTaHHIX BHUAHb
HaBE/JICHUX HIDKYE HOPMATHUBHUX JIOKYMEHTIB
CTOpOHaMHM IO yrojax, 3aCHOBaHMX Ha
nirouomy EBpomeiicekomy crangapti. s
HE/IaTOBAHUX TMOCUJIAHb 3aCTOCOBYIOTH OCTaHHE
BUJIAHHA HOPMATHBHOTO JOKYMEHTA, Ha SIKUH
HaBE/ICHO MMOCUJIAHHS.

EN 1090 Buecomoenenus cmanesux
KOHCMPYKYIU | ANIOMIHIEBUX KOHCMPYKYIU,

EN 10025 apsiuexamani supobu 3 nene2o8anoi

KOHCMPYKYIUHOI ~ cmaii.
NOCMAYaHHs,

Texniuni  ymoeu

EN 10088Heporcasitona cmany,

EN 13084-1 Oxpemo cmosui npomucnosi
oumosi mpyou. Yacmuna 1: 3azanvui sumozu,

EN ISO 58173saprosanns. 3eapui weu npu
36apIOBAHHI  NINAGNIEHHAM  CMAll,  HIKeo,
mumany ma ix cniaeie (He GKIIOUAIOHU
npomeneee  36apiosanns).  Pieni  sixocmi
3A1eHCHO 810 Oehexmis uisa.
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standard of workmanship on site needed to complly wi
the assumptions of the design rules.

(10) The following subjects are dealt with in
EN 1993-3-2:

Section 1: General,

Section 2: Basis of design;

Section 3: Materials;

Section 4: Durability;

Section 5: Structural analysis;
Section 6: Ultimate limit states;
Section 7: Serviceability limit states;

Section 8: Design assisted by testing;

Section 9: Fatigue.

1.2 Normative references

(2) The following normative documents
contain provisions which, through references in
this text, constitute provisions of this European
standard. For dated references, subsequen
amendments to or revisions of any of these
publications do not apply. However, parties to
agreements based on this European standard ar
encouraged to investigate the possibility of
applying the most recent editions of the
normative documents indicated below. For
undated references the latest edition of the
normative document referred to applies.

EN 1090 Execution of steel structures and
aluminium structures;

EN 10025 Hot rolled products of non-alloy
structural steels. Technical delivery conditions

EN 10088 Stainless steels;

EN 13084-1 Free standing industrial
chimneys — Part 1: General Requirements;

EN I1SO 5817 Welding Fusion-welded joints
in steel, nickel, titanium and their alloys (beam
welding excluded) — Quality levels for
imperfections
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1.3 IlpunymeHHs

(1)  Jus. 1.3 EN 1993-1-1.

1.4 Bigmi"nicTb MiK nNpUHOUNAMH |
NPaBUJIAMHU 3aCTOCYBaHHS

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

1.5 Tepminu i BU3HAYCHHS

gactuai 3.2 EN 1993
3aCTOCOBYIOTH  TEPMIHU 1  BU3HAYEHHI,
BcraoBiaeHi B EN 1990 mmg saramsHOTO
3aCTOCYBaHHs B €BpPOKOJaX.

1) VY  nanid

(2) B nomoBHenns no yactunu 1 EN 1993
naHid yacTuHi 3.2 3aCTOCOBYIOTH HACTYIHI
BU3HAYCHHSL. Buznauenss, 110
BUKOPHUCTOBYIOTHCS [UIsl KOHCTPYKIIIH TUMOBUX
TpyO, moka3ani Ha puc. 1.1.

1.5.1 Jumosea mpyoa

BeprukanbHa craneBa cropyna abo OyaiBenbH1
KOMITOHEHTH, IKi BUBOJSATH BIAMPAI[LOBAHI T'a3u
a0o 1iHIII ra3omofiOHI MPOIYKTH 3TOpaHHS,
NpUIUIMBHE a0o0 BiANpanboBaHE TOBITPS B
HABKOJIMIITHE CEPEIOBUILIE.

1.5.2 Camonecyua oumosa mpyoa

JlumoBa TpyOa, Hecyuuid cToBOyp AKOi HE Mae
3'¢eIHaHb HI 3 OJHIEI0 KOHCTPYKII€IO HaJ
OTIOPHUM pIBHEM.

1.5.3 Jlumoséa mpyba, w0 3aKpinnena
siomsadckamu
JumoBa TpyOa, Hecyuuit CcTOBOYp  SKOi

MIATPUMYETHCS 32 JIOMOMOTOK BIATSDKOK Ha
OJTHOMY a00 JEKUIbKOX PIBHSAX BHCOTH.

1.5.4 Jumoea mpybda 3 00unounorw cminkoro

JlumoBa TpyOa, Hecyda OOOJIOHKA SKOI TaKOXK
BUBOJUTH Ta30MOMIOHI TPOAYKTH 3TOpaHHS.
Bona Mosxe Matu Terioi3osiiaui map i/ado

BHYTpIlIHE PyTepyBaHHS.

1.5.5 Jumoea mpybda 3 noogiiinoro cminkor

JlumoBa TpyOa, 10 CKIAIA€ThCS 13 30BHINTHBOT
crajeBoi Hecydyoi OOOJIOHKM 1  OJHOTO
BHYTPIIHBOTO (pyTepyBaHHs, $Ka BHUBOJUTH
ra3omno/1i0H1 IPOAYKTH 3rOpaHHS.

10

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 for common use in the
Structural Eurocodes apply to this Part 3.2 of
EN 1993.

(2) Supplementary to Part 1 of EN 1993, for
the purposes of this Part 3.2, the following
definitions apply. Definitions used for chimney
structures are shown in Figure 1.1.

1.5.1 Chimney

Vertical construction works or building
components that conduct waste gases, or other
flue gases, supply or exhaust air to the
atmosphere.

1.5.2 Self-supported chimney

A chimney whose supporting shaft is not
connected with any other construction above
the base level.

1.5.3 Guyed chimney

A chimney whose supporting shaft is held in
place by guys at one or more height levels.

1.5.4 Single-wall chimney

A chimney whose structural shell also conducts
the flue gases. It may be fitted by thermal
insulation and/or internal lining.

1.5.5 Double-wall chimney

A chimney consisting of an outer steel
structural shell and one inner liner which carries
the flue gases.



1.5.6 Bazamo cmoebypna oumosa mpyoa

I'pyma 3 pBox abo Ouiblie 3a CTPYKTYPOIO
B3a€MO3B'I3aHUX AMMOBUX TpyO abo rpyma 3
IBOX abo Oublie GpyTepyBaHb B MeXax Hecydoi
0OOJIOHKH.

1.5.7 ®ymepysanns

CtpykTypHuii ejgeMeHT (MeMmOpaHa) CHCTEMHU
¢dbyTepyBaHHsI, 10 MICTUTBCS B Me&XaX HECydoi
0OOJIOHKH.

1.5.8 Cucmema ¢pymepysannsa

[imicHa CHUCTEMA, sIKa B1IOKpPEMITIOE
ra3ono/iibHi MPOIYKTH 3TOpaHHsS Big Hecydoi
oOononku. Bona Bkmouae ¢QyrepyBaHHsS Ta
HOro omopu, NpOMDKOK MDK (yTepyBaHHAM 1
HECY40I0 OOOJIOHKOIO Ta 130JIsAli0 mpH i
HasIBHOCTI.

1.5.9 Hecyua ob6ononka

OcHoBHa cnpuiiMaroua HaBaHTAKEHHS CTalieBa
KOHCTPYKIIS JIUMOBOi TpyOM, 10 $KOi He
BKJIFOUEH1 ()IaHIII.

1.5.10 Aepoounamiunuii npucmpii

[Tpuctpiif, sxuM 3abe3neueHa JUMOBa TpyOa
JUIS 3MCHILIEHHS BUXPOBOTO 30ymKeHHs 0e3
30UIBIICHHS KOHCTPYKLIHHOTO JeMII(pyBaHHS.

1.5.11 /lemnepyrounii npucmpii

[Ipuctpiii, sKMM OCHaIleHa AMMOBA TpyOa IS
3MEHIICHHSI KOJIMBAaHb BUXPOBOTO MOXOHKEHHS
LUIIXOM 30UTbLICHHS KOHCTPYKIIHHOTO
neMIiyBaHHS.

1.5.12 Cnoitnep

[Tpuctpiif, MO NpPUEAHYETHCS IO TOBEPXHI
JIMMOBOI TPYOU 3 METOIO 3MEHILIEHHS il BITPY.

1.5.13 Cnipaneeuoni nosacu, Koxcyxu aoo
waoeni

[Tpuctpoi, MO0 TPHETHYIOTHCS 1O 30BHINTHBOT
MOBEPXHI JUMOBOI TpyOW sl 3MEHLICHHS Jii

BITpY.
1.5.14 Onopna nauma

l'opuzoHTanpHa MJMTa, MO 3aKpiliieHa B
OCHOBI TUMOBOT TPYOHU.

JICTY-H b EN 1993-3-2:20X
1.5.6 Multi-flue chimney

A group of two or more chimneys structurally
interconnected or a group of two or more liners
within a structural shell.

1.5.7 Liner

The structural element (membrane) of the lining
system, contained within the structural shell.

1.5.8 Lining system

Total system, if any, which separates the flue
gases from the structural shell. This comprises a
liner and its supports, the space between the
liner and structural shell and insulation, where
existing.

1.5.9 Structural shell

The main load-bearing steel structure of the
chimney, excluding any flanges.

1.5.10 Aerodynamic device

A device fitted to the chimney to reduce vortex
excitation without increasing the structural
damping.

1.5.11 Damping device

A device fitted to the chimney to reduce vortex
excited oscillations by increasing the structural
damping.

1.5.12 Spoiler

A device attached to the surface of a chimney
with the objective of reducing cross wind
response.

1.5.13 Helical strakes, shrouds or slats

Devices fitted to the outer surface of the
chimney to reduce cross wind response.

1.5.14 Base plate

A horizontal plate fixed to the base of a
chimney.

11



JCTY-H b EN 1993-3-2:20X

%]

] —
7 S

1—a] [ 1 I
1 / i
e d
(| —r: Salll il
Ho R
L1 |2 g;r_t‘_; |
o !
SN
[
I S | :
[ | I
LiLd j ! !
R I I
e ]
N ‘-'I !
iy 2 o
R - 13 o !
N I .
o I !
[ |— 24 | |
n g S
b bd ST &'
b | i
P ' ce==d
3

&JHI 14 d '

2 T 15
|
i 16 14 T 25 o

3 I I

4 I 17 I 17 29

_/_' 418 ® ;18 }ﬂ LN

° 19 —19 19

BaraTtocToBOypoBa JAumoBa Tpy6a 3 JumoBa Tpy6a 3

AUMOBA Tpy6a
Multiflue chimney

1 —xpaBartka; 2 —npomixHui npucTpii; 3 —orasaosi
ABepusita, 4 — nApeHaxXHa Tpy6a, 5 — ocHoBa a0o
Hecyda IUIMTa; 6 — OroioBOK; 7 — BepXHS IUINTA;
8 — kyT orosoBka; 9 — 6iuHi omopu; 10 — izonsmis 3
MiHepaJbHOL BaTH,; 11 —  (yrepyBaHHns,
12 — cmonyynnii ¢ianenp; 13 — Hecyda 000JIOHKA;
14 — pxinnmii orBip; 15 — ocHoBa (yTepyBaHHS,
16 — ocHoBHMii KoHyc, 17 — oO:xkuMHe KiJblle;
18 — ocHoBHa mpomizkHa omopa; 19 — dynnamenTtHi
oosrrn; 20 — Kisibie skopeTkocTi (Mpu HeoOXigHOCTI);
21 — BepxHii KoHyc, 22 — cnipaneBHaHi
aepoauHaMiuHi cTabimizaTtopn; 23 — npoMikHMIA
KOHYC; 24 — cmomyunmii ¢uianenb; 25 — posainoBa
neperopoaka; 26 — nemndyroumii npUCTPIi;
27 — (yrepyBannsi; 28 — CXOIMHKH-CKOOM,;
29 —OmnopHa niuTa

Pucynox
Figure
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OIMHOYHOIO CTIHKOIO0
Single wall chimney

NoABiHOIO CTIHKO0I0
Double wall imney

1 Cravat; 2 Tundish; 3 Access door; 4 Drain pipe;
5 Base or bearing plate; 6 Cope hood; 7 Cap plate;
8 Cope angle; 9 Lateral supports; 10 Mineral wool
insulation; 11 Liners; 12 Jointing flange;
13 Structural shell; 14 Inlet; 15 Liner base; 16 Bae
cone; 17 Compression ring; 18 Base stool; 19 Anchor
bolts; 20 Possible stiffening ring; 21 Top cone;
22 Helical aerodynamic stabilizers; 23 Intermediate
cone; 24 Jointing flange; 25 Splitter plate;
26 Damping device; 27 Liner; 28 Access hooks;
29 Base plate

1.1- BusHaueHHS, 10 BUKOPUCTOBYIOTHCS IS TUMOBUX TPYO
1.1- Definitions used for Chimneys



1.5.15 ®@ynoamenmmuuii 601m

bonr, 1mo BUKOPUCTOBYETHCS JUIS MPUETHAHHS
JIMMOBOI TpyOU 10 GyHIAAMEHTY.

1.5.16 Kinbysa scopcmrxocmi

I'opuzoHTaNmBHI €JIEMEHTH, 110
BUKOPHUCTOBYIOTBCS JIJIs 3aM100IraHHs OBaTi3alii
1 30epexxeHHs Kpyriaoi ¢opmu 000JIOHKH
JMMOBOI TpyOM B TpolleCi BHUTOTOBIEHHS 1
TpaHCHOPTYBaHHS. [ OpHU3OHTANBHI €EeMEHTH,
II0 BUKOPUCTOBYIOTbCA Ui 3a0e3meueHHs
KOPCTKOCTI y BHpi3ax 1 oTBopax abo mpu
HEOOXITHOCTI TpU 3MiHAaX yXWIy Hecydoi
0OOJIOHKH.

1.6 TIlo3HaveHHsI, 0 BUKOPUCTOBYHThHCS
B yacTtuHi 3-2 eBpokoay 3

1) B JIOTIOBHEHHS bi (o) [I03HAYEHb,
BCTaHOBJIEHUX B EN 1993-1-1,
BUKOPHUCTOBYIOTh HACTYMHI OCHOBHI
MMO3HAYCHHS:

c — JIOITCK Ha KOPO3iio;

N — KUIBKICTB IUKIIIB;

b — miamerp;

d — niametp 0oJTa;

h — BHUCOTA,;

m — yXuI,

t —yagc;

w — THCK BITPY;

ref  —mnocunmanns;

Crit —KpWTHYHA BEJIMYUHA,

ext  —30BHINIHINK]

F — HaBaHTa)XKECHHA,

f — BTOMAQ;

int  —BHYTpILIHIIA;

lat  —mnomnepeunwuii (Bitep);

tOp  —BepxHs 4acCTHHA,

R —po3pus;

Temg —Ttemmeparypa;

A — KoeIIi€EHT eKBIBAJICHTHOCTI,

n — Koe(ilieHT 1y BpaxyBaHHS €(eKTiB

JPYroro nopsaxy.

(2) JlogaTkoBi MMO3HAYECHHS BM3HAYEHI TaM,
JIc BOHH 3YCTPI4atOThCs BIIEPIIIC.

JICTY-H b EN 1993-3-2:20X
1.5.15 Anchor bolt

A bolt for the connection of the chimney to the
foundation.

1.5.16 Stiffening rings

Horizontal members to prevent ovalling and to

hold the chimney shell round during fabrication

and transport. Horizontal members to provide

stiffeners at cut outs and openings or possibly at
changes in slope of the structural shell.

1.6  Symbols used in part 3.2 of eurocode 3

(1) In addition to those given in
EN 1993-1-1 the following main symbols are
used.

wind pressure
f  reference

crit  critical value

ext external

F load

f fatigue

int internal

lat  lateral (cross wind)
top top

R rupture

Temg temperature

C corrosion allowance
N number of cycles

b diameter

d bolt diameter

h height

m slope

t time

w

re

A equivalence factor
n factor to account for second order
effects

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

13
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2 OCHOBU ITPOEKTYBAHHSA

2.1 Bumorn

2.1.1 Ocrnoeni éumozu
1) Jus. EN 1993-1-1.

(2P  dumoBa  Tpyba  mOBMHHA  OyTH
CIIPOEKTOBaHAa TakK, MO0 BOHAa BiANOBigaNA
OCHOBHHM BHMoOTraM, BctaHoBiaeHuM B EN 1990
i EN 13084-1,3a ymoBH TOro, IO BOHAa €
BIAMOBIAHUM YMHOM 3MOHTOBAHOIO 1 TEXHIYHO
00CIIyrOBYBaHOIO.

(3) IIpoekr koHCTpyKWii AMMOBOI TpyOH,
3aKpirIeHo1 BIATSKKAMU, IMOBUHEH
BIIIOBiAATH BIAMIOBIAHAM MyHKTaM
EN 1993-3-1a Takox mgaHiil YaCTHHI.

2.1.2 Hacmanoea no 3a0e3neqentro

Haoiunocmi

(1) dns mepeBipoK TIpaHMYHHX CTaHIB 3a
HECYYOI0 3[aTHICTIO JTUMOBUX TPYO MOXYTh
OyTH NPUIHATI pi3HI PiBHI HAIHHOCTI 3aJIEKHO
Bl MOXIIMBUX €KOHOMIYHUX 1 COIIAIBLHUX
HACIIIKIB X pyHHYBaHHS.

Mpumirka. [l Bu3HaueHHS pi3HUX PiBHIB HaAiHHOCTI
nuB. Jlomatok A.

2.2  IlpuHnunu
rPAHUYHHUM CTAHOM

PO3PaxyHKy 3a

(1)  Jus. 2.2 EN 1993-1-1.

23 i i
cepe1oBHINA

BIUIUBH HABKOJMIIHLOIO
2.3.1 3azanwvni nonoscennsn

()P TIloBuHHI  BHUKOHYBATHCS
puMoru gactuad 4 EN 1990.

3arajbHi

(2)  MiuHicTh 1 CTIHKICTH ITUMOBOI TpyOH
MOBHHHI OyTH TMeEpeBipeHi Ha HaBaHTaXECHH,

posrisiayTi B 2.3.21 2.3.3.

2.3.2 IMocmiiini HABAHMAICCHHA

1) I[Ipu  oOumcneHHi  BIacHOi  Baru
HEOOXiJTHO  BpaxyBaTh  IMOBHY  TOBIIUHY
cTajeBoi KOHCTPYKIIi 0e3 BTpaTh BHACIIJOK
KOPO3ii.

(2) TocriifiHi  HaBaHTaKEHHS  TOBUHHI
BKJIIOYATH PO3PAaXyHKOBY Bary BCIX MOCTIMHHUX
KOHCTPYKI[ii Ta HIINUX €JIEMEHTIB, BKIIOYAI0YH
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2 BASIS OF DESIGN
2.1  Requirements

2.1.1 Basic Requirements
(1) See EN 1993-1-1.

(2P A chimney shall be designed so that
provided it is properly constructed and
maintained it is capable of satisfying the
fundamental requirements specified in EN 1990
and in EN 13084-1.

(3) The structural design of guyed chimneys
should be in accordance with the relevant
clauses of EN 1993-3-1 as well as this Part.

2.1.2 Reliability management

(1) Different levels of reliability may be
adopted for the ultimate Ilimit states
verifications for chimneys, depending on the
possible economic and social consequences of
their collapse.

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

2.2 Principles of limit state design

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

2.3 Actions and environmental influences

2.3.1 General

()P  The general requirements of section 4 of
EN 1990 shall be satisfied.

(2) The strength and stability of chimneys
should be verified for the actions described in
2.3.2 and 2.3.3.

2.3.2 Permanent actions

(1) In calculating self-weight, the full
thickness of steelwork should be considered,
with no loss due to corrosion.

(2) The permanent actions should include
the estimated weight of all permanent structures
and other elements, including fittings,



GIiTiHTH, 130JISIi0, MWJ, OCINTAIOYUN TOTILN,
MOKPUTTS. Ta IHIII HaBaHTaXeHHsA. Bary
JIMMOBOI TpyOH Ta ii pyTepyBaHHS BU3HAYAIOTh
BignoBimHo 1o EN 1991-1-1, BpaxoByroun
TpHBaJli HABAaHTAKEHHS ra30IM01iI0HOTO cepeIo-
BUIa ad0 BOJOTHM Ha HIUIBHICTH (hyTepyBaHHS,
SKILO 11€ € BAXKJIUBUM.

2.3.3 3minni nasanmasicenns
2.3.3.1Tumuacosi nasanmasicenns

(1)  [Jdo mmatdopm i HOPy4YHIB 3aCTOCOBYIOTh
TUMYaCOB1 HAaBAaHTAXKEHHS.

Ipumitka 1. Indopmanis po TUMYacoBi1
HABaHTAXKCHHSA, M0 BHUKOpHUCTaHI a0 1athopM i
MOpy4HiB, MOXXe OyTH BcTaHOBJIeHa B HamioHansHOMY
Jonatky. PexoMeHIyIOTbCS HACTYIHI XapaKTepUCTHYHI
BEJIMYMHA THMYACOBUX HABAHTAXKCHB!

— TumuacoBi  HaBaHTaXeHHS  Ha  IUIATGOpPMH:
2,0xH/m? (raxox muB. EN 13084-1) (24)
— TopusoHTanpHI  HaBaHTaXEHHS HAa  ITOPYYHI:
0,5xH/m (2.1b)

[pumitka 2. MoxxHa BBaXaTH, IO JaHi HABaHTAKCHHS
JIFOTH 32 BIJICYTHOCTI 1HIMUX KIIMAaTHIHAX HABAHTAXKCHb.

2.3.3.2Bimposi HaganmasicenHs

(1) BirpoBe HaBaHTaKEHHS MPUHAMAIOTH 32

EN 1991-1-4.

(2) BirpoBi HaBaHTaXCHHS NPUKIAIAIOThH
70 30BHIIIHIX TOBEPXOHb TUMOBOI TpyOH B
HUIOMy 1 [0 JOTNOMDKHUX KOMIIOHEHTIB,
HanpuKIa, 10 cxodiB. OKpiM CHJI Omopy, IO
BUHUKAIOTh BHACTIIOK MyJbCcallid y Hampsami
BITPY, HEOOXITHO PO3IIIAIATH MOTMEPEYHi CHUIH,
0  BHHHUKAIOTh  BHACTIJOK  BUXPOBOTO
30ymKeHHS, 1 BUKIUKAIOTH BiOpamii TuMOBO1
TpyoOu.

Mpumitka. [ng  aumoBux  TpyO,  3aKpiluieHHX
BiaTshKKamHu, Takoxk quB. JJomatok B EN 1993-3-1.

(3)  Iumi BITpOBI HABaHTaXCHHS,
HaIlpUKJIIaJ, BHACJIIJIOK HEPIBHOMIPHOTO
posmoniny TuUcKy BiTpy (oBamizamii) a6o
eQeKTiB iHTepdepenuii, HEOOXiTHO

BpaxOBYBaTH, SKIIO TMEPEBUILIEHI BiAMOBIAHI
Kkputepii, qus. 5.2.1.

(4) HaBanTaxxeuns, 11 (0) BUKJIMKAHI
iHTEepepeHIITHIM raJIOIyBaHHSIM abo
KJIACUYHUM rajJonyBaHHsIM OLIIHIOIOTh

BiamosigHo no EN 1991-1-4.

(5) Sxmo BigOMO, IO JAWMOBI TPYOH
OyayTb CXHJIBHI JI0 HaAMIPHUX BITPOBHUX

JCTY-H b EN 1993-3-2:20X

insulation, dust loads, clinging ash, coatings
and other loads. The weight of the chimney and
its lining should be determined according to
EN 1991-1-1 taking account of long-term

effects of fluids or moisture on the density of
linings if relevant.

2.3.3 Variable actions
2.3.3.1imposed loads

(1) Imposed loads should be applied on
platforms and railings.
NOTE 1: The National Annex may give information on

imposed loads on platforms and railings. The follayv
characteristic values of imposed loads are recordetn

— Imposed loads on platforms: 2,0 kN/ifsee also
EN 13084-1) (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.

2.3.3.2Wind actions

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

(2) Wind loads should be applied on the
external surfaces of a chimney as a whole and
on accessory components, for example a ladder.
Besides the drag forces due to the gusty wind
acting in general in the wind direction, forces
due to vortex shedding that cause cross wind
vibrations of a chimney should be considered.

NOTE: For guyed chimneys see also Annex B to
EN 1993-3-1.

(3) Other wind actions, for instance due to
uneven wind pressure distribution (ovalling) or
interference effects, should be taken into
account if the relevant criteria are exceeded,
see 5.2.1.

(4) Actions caused by interference
galloping or classical galloping should be
assessed according to EN 1991-1-4.

(5) If chimneys are predicted to be subject
to excessive wind vibrations, measures may be

15
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KOJIUBaHb, TO JUIA iX 3MEHIIEHHS MOXYTb OyTH
BXKUTI 3aX0JM TPHU MPOEKTYBaHHI, BKIIOYAIOUH
BCTaHOBJICHHA JeMI(YIOYNX MPUCTPOiB, IUB.
HonaTok B.

2.3.3.3Buympiwinii mucx

1) SIKIO MO’KIIMBI BUIAJKH, SKI MOXYTh
MPU3BECTH 10 HE3BHYHOTO 3HWXKEHHS abo
MABUIICHHS THUCKY, TO TakKi BHIAJKH
PO3IIISIAIOTH SIK BUITAIKOBI HABAHTAKCHHSI.

IIPUMITKA: 3HmKeHHH THCK MOXHA BHU3HAYHTH,
HANPUKJIAM, i3 MIBUAKOCTI Ta30BOTO MOTOKY, MILTBHOCTI
ras3y, 3arajJbHOTO OTNOpPY ITOTOKY i YMOB HaBKOJUIITHHOT'O
cepenoBuma, auB. EN 13084-1]TomaTok A.

2.3.3.4Tepmiyni HasanmagicenHs

(1)  Tepwmiune HaBaHTAXCHHS MOKe
CKJIaZIaTUCS 3 PIBHOMIPHO pPO3MOJUICHOT IO
KOHCTPYKIIi TeMIepaTypH Ta BIUIMBY Iepenany
TeMIeparyp, BUKITUKAHOTO BILJTIBOM
METEOPOJIOTIYHIX 1 EKCIUTyaTallliHUX YMOB,
BKJIIOYAIOYM BIUIMBH, LIO TMOB's3aHI 3 MOTOKOM
rasy.

(2)  Mereoponorivni TeMInepaTypHi
HaBaHTaXeHHs quB. B EN 1991-1-5.

(3) Takox HEOOX1THO BpaxyBaTu
TeMnepaTypu, sSKi ~ BHUKIMKaHI  BIUTMBOM

eKCIUTyaTallii 1 Taki, o TOB's3aHi 3 MOTOKOM
ra3y, quB. EN 13084-1 EN 13084-6.

2.3.3.5Hasanumaosicenns 6io ooxceneoi

(1)  Ans qumoBHX TPYO, AKi OYyAYTh CXHIBHI
JI0 HaBaHTA)XCHb B OXeEJIeHl, BHU3HAYAIOTh
BIIMOBIAHY TOBIIMHY JBbOMY, IIUTBHICTh 1
PO3MO L.

Hpumitka 1. Joknammimia  iHpoOpMamis — II0OI0

HABaHTAXKCHHS BiJ] OXKENeIi Moxe OyTH BCTAaHOBJIICHA B
Harmionansaomy Jlonatky.

Mpumitka 2. Takox mus. 2.3.2 EN 1993-3-1.
2.3.3.6Ceticmiuni nasanmasicenns

(1)  CeiicmiuHi HaBaHTaXXCHHS BH3HAYAIOTh

B EN 1998-6Taxkox nus. EN 13084-1.
2.3.3.7Cnanaxysanns

(1) HeoOXxigHO  pO3MJISHYTH  HEOE3IEKY
CrajaxyBaHHs BCEPEIUHI JUMOBOI TPYOH.

Ipumirka. CnanaxyBaHHS B JMMOBHX Tpy0ax MoOe
OyTH BUKJIMKaHE 3aliMaHHM:

— HE3ropiIoro majuBa BiJ NpHEAHAHOrO Ooiinepa abo
reui,;

— HE3ropiIoro  BUKWAY  BYIJIEBOIHIO,  BHACIHIJOK
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taken to reduce these in the design, or by
installation of damping devices, see Annex B.

2.3.3.3Internal pressures

(1) If events are possible that may lead to

abnormal under-pressure or to over-pressure,
these cases should be treated as accidental
loads.

NOTE: The under-pressure may be determined, for

example, from the gas flow velocity, the gas densite

total resistance to flow and the ambient conditicsee
EN 13084-1, Annex A.

2.3.3.4Thermal actions

(1) The thermal action may be composed of
a temperature uniformly distributed over the
structure and differential temperature action
caused by meteorological and operational
effects including those arising from an
imperfect gas flow.

(2) For meteorological thermal actions see
EN 1991-1-5.

3) Temperatures from operational effects
and due to imperfect gas flow, should also be
taken into account, see EN 13084-1 and
EN 13084-6.

2.3.3.5lce loads

(1) For chimneys that are likely to be
subject to ice loading, the appropriate ice
thicknesses, densities and distributions should
be determined.

NOTE 1. The National Annex may give further
information on ice loading.

NOTE 2: See also 2.3.2 of EN 1993-3-1.

2.3.3.6Seismic actions

(1) Seismic actions should be determined
from EN 1998-6. See also EN 13084-1.

2.3.3.7Fire

(1) The risk of a fire inside a chimney
should be considered.

NOTE: Chimney fires may be caused by ignition of:
— unburned fuel carried over the associated baiter

furnace;
— unburned hydrocarbon carryover following a fumac



PO3pHUBY MIYHOI TPYOH,

— Iapy caxi i HAKOIMYEHHS CipKH;

— Oynmp-SKMX HAKONWYCHb, HAMPHUKIAJ, TEKCTHIBHOI
MIPOMHUCIOBOCTI, MacTHIa a00 KOH/ICHCATIB.

(2) Hecysya KOHCTpyKLis HE IOBHHHA
MilaBaTHCA PYWHYBaHHIO BHACIHIZIOK BIUIMBY
crajaxyBaHHs. [HII YacTHHU MOOIU3Y JUMOBOT
TpyOM HE TOBHMHHI HarpiBaTuca J0 IX
TemmepaTypu  3aiimMaHHA.  SKmo  icHye
HeOe3neKka cranaxy, HeoOxXimHo 3abe3rneuuTH
HAsBHICTh  BIAMOBIIHOTO  MPOTHIIOKEKHOTO

nokputts. Aus. EN 13084-G EN 13084-7.
2.3.3.8Ximiyni ennusu

(1)  Ximiuni BruuBu quB. B EN 13084-1.

2.4 llepeBipku TrpaHUYHMX CTaHiB 3a
HECy4010 31aTHICTIO

(1)  Po3paxyHKOBI BeIMYMHU HaBaHTaKEHb 1
CrOJy4eHb HaBaHTaxeHb uB. B EN 1990.

(2) B nomoBHEHHS 10 TPAHUYHOTO CTaHY IO
MIIHOCTI 1 OI[IHKM BTOMHU BXJIHBHUMH IPHU
MPOEKTYBaHHI MOXKYTh OyTH I'paHUYHI CTAaHH 32
eKCIUTyaTaIliTHOIO MIPUAATHICTIO (muB.
YaCTHHY 7).

Ipumitka. YacTkoBi Koe(illieHTH rpaHUYHUX CTaHIB MO
MimHOCTI 1uB. B JJomaTtky A.

2.5 T'eoMeTpuUYHi XapaKTepUCTUKH

(1)  KopctkicTh 1 MIIHICTE CTPYKTYPHHX
€IIEMEHTIB BH3HAYAIOTh 3 BHUKOPUCTAHHSIM
MOYAaTKOBUX TEOMETPUYHUX XaAPAKTEPUCTHK,
BPaxXOBYIOUH JIONYCKH HAa KOPO3i0 a00 BIUIMB
TEMIIepaTypu MPU HEOOXiTHOCTI, JUB. YACTUHU

3i5.
2.6  JloBromiuHicTh

1) Bumornu JIOBT'OBIYHOCTI
3aJI0BOJIBHSIOTHCS IIUIIXOM 3IMCHEHHS OILIIHKH
BTOMHM (IMB. yacTUHY 9) 1 BIMOBIAHOTO BUOOPY
PO3paxyHKOBOi TOBIIUHH OOOJIOHKH  (ITHB.
nyHKT 4) i/abo BiINOBIIHOTO 3aXHCTy Bif
kopo3ii. Takox nuB. yactuna 4 EN 1993-1-1.

Ipumirka. B Hanionamsnomy [lomatky Moxe Oytu
BCTaHOBJIEHA 1H(OPMAILIS 10 PO3PaxXyHKOBOMY TEpMIiHY
ciryx0u KoHCTpykuii. PekoMenoBanuii TepMiH Ciryx0Ou
30 pokiB.

JCTY-H b EN 1993-3-2:20X

tube rupture;

— soot and sulphur deposits; and

— any deposits, for example from textile industry,
grease or condensates.

(2) The load bearing structure should not
fail due to fire action, and any other parts near
the chimney should not be heated to their
ignition temperature. If there is a risk of fire,

appropriate fire proofing should be provided.
See EN 13084-6 and EN 13084-7.

2.3.3.8Chemical actions
(1) For chemical actions see EN 13084-1.

2.4 Ultimate limit state verifications

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

(2) In addition to ultimate limit state and to
fatigue assessment limiting amplitudes in the
serviceability limit state (see Section 7) may be
relevant for design.

NOTE: For partial factors for ultimate limit states see
Annex A.

2.5 Geometrical data

(1) The stiffnesses and strengths of the
structural parts should be determined with
nominal geometrical data taking account of
both corrosion allowances or temperature
effects if relevant, see sections 3 and 5.

2.6  Durability

(1) Durability should be satisfied by

complying with the fatigue assessment (see
section 9) and appropriate choice of the
calculated shell thickness (see 4) and/or by
appropriate corrosion protection. See also
section 4 of EN 1993-1-1.

NOTE: The National Annex may give information on
the design service life of the structure. A senVite of
30 years is recommended.
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3 MATEPIAJIN

3.1 3arajbHi MoJI0KeHH

(1)  Hus.
EN 1993-1-4.

EN 1993-1-1, EN 1993-1-3i

3.2  KoncrpykuiiiHa cTaab

3.2.1 Bnacmueocmi mamepianis

(1) Hamexny yBary HEOOXiZHO HpPHUIUTHTH
3MiHI ~ MEXaHIYHMX  BJIACTUBOCTEH  cTaii
BHACIHIZIOK Jii TeMIepaTypud HaBKOJIHIIHHOTO
cepenoBuIIa 1 pobovoi TemmepaTypH, IUB.
3.2.2(2).

(2) Ipu Temmeparypax, IO MEPEBUIIYIOThH
400 C, HeoOXimTHO  pO3MIIAHYTH  e(peKTH
MOB3YUOCTI MiA Ji€f0 TemmepaTypu 100
YHUKHYTH PYHHYBaHHS TP ITOB3Y4OCTI.

(3) Bumorm g0 B'SI3KOCTI KOHCTPYKIIHHOT
crani quB. B EN 1993-1-10.

3.2.2 Mexaniuni enacmugocmi
KOHCMPYKUiitnoi gy2neyeeoi cmani

(1) Mexaniuni BIIACTUBOCTI
KOHCTpYKUiHHOI ByrieueBoi crani S 235, S 275,
S 355, S420, S4600 crami, cridkoi 10
atMocdepnoi koposii, S 235, S 275, S 35fus.
B EN 1993-1-1. BnactuBocTi mpu BHUIIHX
temnepatypax auB. B EN 13084-7.

3.2.3 Mexaniuni
Hepotcagitouoi cmani

eénacmueocmi

(1) MexaniuHi BIIACTMBOCTI HEPKaBiOYOT
craii juB. B EN 1993-1-4 gaxuit mificHui s
temrneparyp no 400 T. BmactuBocti mpu
BUIIUX TeMiieparypax nuB. B EN 13084-7.

3.3 3'eaHanHd

1) Marepianu ais 3'€JHaHHS, 3BapIOBATbHI
Mmatepianu, Tomo auB. B EN 1993-1-8.
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3 MATERIALS
3.1 General

(1) See EN1993-1-1, EN 1993-1-3 and
EN 1993-1-4.

3.2 Structural steels

3.2.1 Material properties

(1) Due account should be taken of the
variation of mechanical properties of the steels
due to ambient and operational temperatures,
see 3.2.2(1).

(2) For temperatures exceeding 400 °C the
effects of temperature creep should be
considered to avoid creep rupture.

(3) For toughness requirements of structural
steels see EN 1993-1-10.

3.2.2 Mechanical properties for structural
carbon steels

(2) For the mechanical properties of
structural carbon steels S 235, S 275, S 355,
S 420, S 460 and for weathering steel S 235,
S 275, S 355 see EN 1993-1-1. For properties at
higher temperatures see EN 13084-7.

3.2.3 Mechanical
steels

properties of stainless

(1) For the mechanical properties related to
stainless steels see EN 1993-1-4 valid for
temperature up to 400 °C. For properties at
higher temperatures see EN 10088 and
EN 13084-7.

3.3 Connections

(1) For connection material,
consumables, etc., see EN 1993-1-8.

welding



4 JOBI'OBIYHICTb
4.1 Jlomyck Ha KOpO3il0

(1) dns cxuwipHHX 0 BIUIMBY KOPO3ii
MOBEPXOHb HEOOXIHO POOUTH JIOMYCKH Ha
Kopo3ito. OOuMcneHHS CTIHKOCTI 1 BTOMH
3aJIeXKaTh BIJ TOBIMUHMA CTajl, IO IAHACTHCS
BIUTUBY KOPO3il. SKIIO cTanh HE MiIIaeTbes
BIUIMBY KOpO3ii, TO 1€ HE NPU3BOAUTH 0
HEOOXITHOCTI pOOUTH JOIYCKH.

(2) Homyckum Ha KOpO3il0 TOBHHHI OyTH
pIBHUMH cyMi 30BHIIHIX (C,,) 1 BHYTpIIIHIX
pomyckiB  (C,), SK BKa3aHO HiIkue. Y

BIJITOBIAHAX BHITaAKaX naHi JOTTYCKH
po3paxoBytoThbcs Buxoasuu i3 10-piunoro
nepiofy ekcruryartamii (a00 YacTHMHM LOTO
nepiozy).

(3) 3aranpHUl  JOMyCK  JONAIOTh IO
TOBILUUHU, HEOOXITHOT I 3aJ0BOJIEHHS BAMOT
JI0 MILHOCTI 1 CTIHKOCTI €JIEMEHTIB.

4.2  3oBHiuHIi A0MYyCK HA KOPO3il0

(1)  3oBHimHINA JOMYCK HA KOPO3il0 MOBHHEH
BIIIOBiAATH yMOBaM HaBKOJIUIITHLEOTO
CepeI0BHIIIA.

Ipumirka. B Hanionansaomy lomatky MoxyTh OyTh
BCTAaHOBJICH] BEIMYMHU JUIS 30BHINIHEOTO JOMYCKY C_ .

Jnst 3BUYAHMX YMOB HaBKOJMIIHHOTO CEPEIOBHUIIA
PEKOMEHIOBAHI BEIMYHHH, [0 HaBeeHi B Tabmwmi 4.1.

(2)  3oBHImHI  JONYCKH Ha  KOPO3itO
3aCTOCOBYIOTh TUIBKH JI0 BEPXHBOT yacTUHH 5h
aUMoBOi TpyOH, ne b — 30BHIimHIA aiamerp
auMoBoi  TpyOm. Skmo  amMoBa  TpyOa
3HAXOJUTHCS B arpeCMBHOMY HaBKOJIMIIHBOMY
CepelOBUINl, BUKIMKAHOMY  IMPOMHCIOBUM
3a0pyJHEHHSIM, JIOBKOJHMIIHIMH  JTUMOBUMHU
TpyOamu abo Oe3nocepeTHbOI0 OIM3BKICTIO JI0
MOpsl, TO HEOOXiTHO PO3IIAHYTH 30LIbIIECHHS
JOIYCKIB 200 BXKUTH 3aX0JH 3aXHCTY.

(3) HeoOxigHO BXKHMBATH HACTYITHI 3aXO0/IH:

a) BCI 3'€JJHaHHS MOBHHHI OYTH CIPOEKTOBaHI
Tak, MO0 YyCyHYTH abo MiHIMI3yBaTH
BOJIOIO3aTPUMAHHS. Hanpuxknan,
HEOOXiJTHO PO3IIISHYTH OpieHTAIliI0
€JIEMEHTIB, iX KpaiB 1 BEIUYHMHY KpOKY,
tomo abo  HeoOXigHO  3ale3neunTu

JCTVY-H B EN 1993-3-2:20X
4 DURABILITY
4.1 Allowance for corrosion

(1) When allowance for corrosion is made
for exposed surfaces, the calculations for the
resistance and fatigue should be based on the
corroded thickness of the steel, unless the
uncorroded thickness produces more
unfavourable stress conditions.

(2)  Allowance for corrosion should be the
sum of external ¢,,) and internal allowances

(c,) as given below. Where relevant these

int
allowances should be applied in all or part of
each 10 year period.

3) This total allowance should be added to
the thickness needed to satisfy the requirements
for strength and stability of the members.

4.2 External corrosion allowance

(1) External corrosion allowance should be
appropriate to the environmental conditions.

NOTE: The National Annex may give values for the
external allowancec, . For normal environment the
values in Table 4.1 are recommended.

(2) The external corrosion allowances only
apply to the topbb of the chimney, wher® is

the external diameter of the chimney. When a
chimney is sited in an aggressive environment,
caused by industrial pollution, nearby chimneys
or close proximity to the sea, consideration
should be given to increasing the allowances or
taking protective measures.

(3) The following measures should be
taken:

a) all connections should be designed to
eliminate or minimise moisture retention.
For example orientation of members, edge
and pitch distance, etc., should be taken
into consideration, or detailed protection of
these connections should be provided;
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NEeTAILHUN 3aXUCT JaHUX 3'€IHAHD,

b) Ha piBHI IpyHTY KOHCTPYKIIIO OYHIIYIOThH b) vegetation at the ground line should be
BiJI POCIIMHHOCTI, maintained clear of the structure; and

c) Oe3mocepenHbO 3aMOHOJIYCHI EJIEMEHTH c) direct embedment or foundation
abo gerani QyHIAMEHTY IMOBHUHHI MaTu attachments should be coated to minimize
HNOKPUTTS JUIS  TOTO, LI00 3BECTH [0 the potential for corrosion due to contact
MIHIMYMY MO>JIHMBICTh KOpPO3il BHACIIJOK with soil and exposure to constant moisture.
B3a€MOJIii 3 TPYHTOM 1 BIUIMBY MOCTIHHOI
BOJIOI'H.

Taoauna 4.1—30BHIiNIHINA K0MycK HA KOPO3il0 (C,,)
Table 4.1-External corrosion allowancey,)

Yac BnnmBy
Exposure time

Koxnmnit
Cucrema 3axucty Teowi oAb
Protection system P A .
10 pokiB 10-piynnii nepioxn

First 10 years| Each additional
10 years period

nogpapboBaHa ByrieneBa cranb (0e3 3amIaHOBaHOI TMPOrpaMu IO
nepehapOOByBaHHIO) 0 1mm (mm)
painted carbon steel (with no planned programmedpainting)

nogpapboBaHa ByrieneBa cranb (i3 3alUVIAHOBAHOK MPOrPaMor0 IO

nepehapOOByBaHHIO) 0 0
painted carbon steel (with a planned programmesdioainting)

nodapOboBaHa  ByrJeleBa  CTallb,  3aXWINCHA  i30JIALIEI0 i

BOJIOHEPOHUKHOIO 000JIOHKOIO 0 1mm (mm)

painted carbon steel protected by insulation angnweoof cladding
HE3aXUIICHA BYTJICIICBA CTAJIb

unprotected carbon steel 1.5mm (mm) Ly (mm)
HE3axHIIeHa CTajb, CTiiiKa 10 aTMochepHoi kopo3ii (nuB. (3))

unprotected weathering steel (see (3)) 0.5 mwm (mm) 0,3mm (mm)
HE3aXHIIeHa Hep)KaBiroua CTalb 0 0

unprotected stainless steel

He3aXWIlIeHa BHYTPIIIHS MOBEpXHs Hecydyoi OOOJOHKM 1 He3axHILIeHa
30BHIIIHS TOBEpXHsS (yTepyBaHHA B AMMOBIH TpyOi 3 MOIBiHHOIO
CTIHKOIO a00 OaraTocToBOypHOi nuMoBOI TpyOu (i3 ByriemeBoi craii
a0o crauti, cTiiikoi 0 aTMocdepHoi Kopo3ii) 0,2mm (Mmm) 0,1mMm (mm)
unprotected inner surface of the structural shetl anprotected oute
surface of the liner in a double skin or multi-flcleimney (for carbon of
weathering steel)

-

(4) TIlpu BuUKOpHCTaHHI CTayi, CTIHKOI [0 (4) If weathering steel is used the measures
arMocepHoi KOpo3il, NPUHMAIOTH 3aXO0JH, set out in (3) should be adopted.
BCTaHOBJICHI B yHKTI (3).

4.3  Buyrpimmiii tomyck Ha KOpo3io 4.3  Internal corrosion allowance

(1) BenuuwHM BHYTPINIHBOTO MAOIYCKY Ha (1) Values of internal corrosion allowance
Koposito (C,) I crami BCTAHOBJIEHI B (c,,) for steel are given in EN 13084-7.
EN 13084-7.
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5 CTPYKTYPHUM AHAJII3

5.1 MopeawBaHHsi AUMOBOI TpPyOMm A
BHU3Ha4YeHHs e(eKTiB BiJ BIUINBIB

1) Sk MIPaBUJIO, ISt NepeBIpOK
IPAaHUYHOTO CTaHy 3a HECY4YOl0 3aTHICTIO
IMMOBOI TpyOM HE BpaxXOBYIOTh MOKJIMBY
CyMicHy poboty Hecydoi oOOOJNOHKH 1
¢dyrepyBanns. [Ipore, HeoOXimHO BpaxyBaTu
oOMexXeHHS  (yTepyBaHHSA, SKIi  MOXYTb
HETaTUBHO BIUIMHYTH Ha 0e31eKy 0OOJOHKH.

Ipumitka. Moxna BpaxyBaTu JIemryodi epeKTn Bif
B3aemoaii  Hecydoi  OOONIOHKM 1  QyTepyBaHHS.
Hoxmagninia iHgopMmaris Moxe OyTH BCTaHOBJEHA B
Harmionansaomy [lonatky.

(2) MiunicTh 1 CTiMKiCTh (yTepyBaHHS
OI[IHIOIOTh ~ BpPaxoBYIOYHM Jaedopmailii, 110
HAKJIAIal0ThCS HECYUOI0 000IOHKOIO.

(3) Binnosinny yBary HEOOXITHO
OPUIUTMTH ~ BIUIMBaM  TEMIIEpaTypd  Ha
KOPCTKICTh 1 MIIHICTh CTali, SKa BUKOPUCTaHA
B KOHCTPYKIii AUMOBOT TpyOH.

(4) Ipu oOumcieHHI XKOPCTKOCTI JAUMOBOT
TpyOM mNpHUIIMalOTh TOBIIMHY OOOJIOHKH, IO
3a3Ha€ BIUIMBY KOPO3ii, OKpPIM BHUIIAJKIB, B IKUX
BIJICYTHICTb KOpO3ii IIPU3BOJUTD 10
BUHUKHEHHS  JOJATKOBOTO  HAIPYKEHHS.
BinmoBigHy yBary HEOOXiAHO MNPUALTUTH
30BHIIIHIN 1 BHYTPILIHIM KOpPO3ii BIAMIOBIAHO 10
4.214.3.

5.2 OOuyucJIeHHS BHYTPilIHIX 3ycWJb i
HAIIPy’KeHb

5.2.1 Amnaniz necyuoi o6ononuxku

(1)  Ans oOumcieHHs pe3yabTYIOUUX 3YCHIIb
1 HampyXeHb B Hecydid OOOJIOHI JUB.
EN 1993-1-6.

2) Sk MIPaBUJIO, JOITYCTHMO
BUKOPHUCTOBYBATH JIHIMHUN aHali3 00OJOHKU
(JTA) 3a momomoror aHaJliTHYHUX 3ac00iIB 200
3a JIOMOMOTOI0 KiHIIEBUX €JIEMEHTIB.

Mpumirka. [Ipasuna i dopmynn i JIA nuniHapuaHIX
1 KoHIYHMX 00070HOK BcTaHoBieHI B EN 1993-1-6.

3) Hns HEKOPCTKHX  BEPTHUKAIBHHX
KLUIBI[EBUX TIHAPUIHIX 000JIOHOK
MeMOpaHHE HaNpyXEeHHs, [0 BUHHUKAE Bif
30BHIMIHIX BIUIMBIB, MOJXHA BH3HAYUTH 3a
MEMOpaHHOIO Teopi€ro, ne e(ekTu 3runHy
OoOOJIOHKM MOXHAa HEe BpaxoBYBaTH, 3a

JCTY-H b EN 1993-3-2:20X
5 STRUCTURAL ANALYSIS

5.1 Modelling of the
determining action effects

chimney for

1) Generally for ultimate limit state
verifications of the chimney, possible
composite action between the structural shell
and the liner should be disregarded. Restraints
of the liner that may adversely affect the safety
of the shell should however be taken into
account.

NOTE: Damping effects from interaction of the
structural shell and the liner may be taken intcoaat.
The National Annex may give further information.

(2) The strength and stability of the liner
should then be assessed with due regard to the
deformations imposed from the structural shell.

(3) Due regard should be given to the
temperature effects on the stiffness and strength
of the steels used in the chimney structure.

(4) In calculating the stiffness of the
chimney the corroded thickness of the shell
should be adopted unless the uncorroded
thickness produces more onerous stress
conditions. Due account of both the external
and internal corrosion should be considered in
accordance with 4.2 and 4.3.

52 Calculation of internal stress

resultants and stresses

5.2.1 Analysis of the structural shell

(1) For the calculation of stress resultants
and stresses in the structural shell see
EN 1993-1-6.

(2) In general, linear shell analysis (LA),
either by analytical tools or by finite elements,
may be used.

NOTE: Rules and formulae for LA analysis of
cylindrical and conical shells are given in EN 1998.

(3) For unstiffened vertical circular

cylindrical shells the membrane stresses from
external actions may be determined from
membrane theory, treating the cylinder as a
global beam, where shell bending effects can be
neglected, apart from the circumferential
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BUHSITKOM KOJIOBUX MOMEHTIB 3TMHY BHACIIJJOK
HEPIBHOMIPHOTO pPO3MOALTY THUCKY BITPY IIO
KOJy:

Mpumirka. Kputepii 1u1s BpaxyBaHHs ehekTiB 000I0HKH

MOXyYTb OyTu BcraHoBieHi B HamioHamsHomy JlomaTky.
PexoMeHyI0ThCSl HACTYIHI KPUTEPIi:

bending moments due to non-uniform wind
pressure distribution around circumference:

NOTE: The criteria for neglecting shell effects may be
given in the National Annex. The recommended dater
are as follows:

[/r,=20,14 1t + 10 (5.1)
ae: where:
I — 3araJibHa BHUCOTA; I Is the total height
r, — cepenHiit paniyc 00070HKH (TOOTO B r, is the medium radius of the shell (i.e. in
Cepe/InHI JIUCTA); the middle of the plate)
t — TOBIIMHA JIMCTA, 10 3a3HAE BILIMBY t is the corroded plate thickness

KOPO3ii.

Kom0oBi MOMEHTH 3rMHY Ha OJUHUITIO JOBXKUHU
MO>KHA MTPUOTU3HO BU3HAYUTH TAKUM YHHOM:

The circumferential bending moments per unit
length may be approximately determined from:

m, =0,5rw, (5.2)
ae: where:
W,  —THUCK BITpy, WO Ji€ Ha 3OBHIIIHIO W, is the wind pressure, acting on the

MOBEPXHIO KOHCTPYKIIl, BU3HadaeTbca 3 5.1
EN 1991-1-4, mpuiimatoun 3a Z  BHUCOTY
JIMMOBOT TPyOH.

KooBi MOMEHTH 3THHY BHACHTIIOK THUCKY BITPY
(w1 ocHOBHOI MIBUAKOCTI BITPY 10 25Mm/cex
(muB. EN 1991-1-4))MoxHa HEe BpaxOByBaTH B
HEXOPCTKUX LMIIHAPUIHUX 000JIOHKAX, JIe:

external surface of a structure, determined from
5.1 of EN 1991-1-4 takingz as the height of
the chimney.

Circumferential bending moments due to wind
pressure (for basic wind velocities up to
25 m/sec (see EN 1991-1-4) may be neglected
in unstiffened cylindrical shells where:

r_/t <160 (5.3)

Jnis  MTHAPUYHUX  OOOJIOHOK, MiJACHICHUX
KUTBI[IMA  JKOPCTKOCTi, 1 Ui CYKYITHOCTI
IWTIHIPUYIHUX 1  KOHIYHHX 000JIOHOK,
MIACUIICHUX KUTBIIMU )KOPCTKOCTi, MeMOpaHHe
HaMpYKCHHs] MOKHA BU3HAUUTH 32 JOTIOMOTOIO
MeMOpaHHOT Teopii, HEe3aJIEKHO BIJ
cuiBginnowrens I/r i r /t. Edexru 3rumy

OOOJIOHKM MOXXHAa HE BpaxOBYBaTH SKIIO
JIOTpUMaH1 HACTYITHI YMOBH:

—  KUIBIA JKOPCTKOCTI, IO BCTAHOBIIOIOTHCS
IUIsL TIEpEepO3MOJIUTy TUCKY BITPY, MOBHUHHI
Oy CHpOEKTOBaHI 3  ypaxXyBaHHAM
KOJIOBHX MOMEHTIB 3THHY;

—  KUIBIA JKOPCTKOCTI, IO BCTAHOBIIOIOTHCS
Ha MiICLAX Tepexoay BiA LMIIHIApA [0
KOHYyCa, TOBHMHHI OYTH CHpPOEKTOBaHI 3
ypaxyBaHHAM BiIXWJIEHb MEpPUIIOHAIBHUX
MEMOpaHHUX CHUJI.

Pe3ynbTyroui HampyXeHHs 1 HaNpyXeHHs, 110
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For ring-stiffened cylindrical shells and for
assemblies of ring-stiffened cylindrical and
conical shells the membrane stresses may,
independent of thd/r, - and r_/t -ratios, be

determined from membrane theory treating the
structure as a global beam. Shell bending
effects may be neglected, provided that the
following conditions are fulfilled:

— ring stiffeners provided to carry wind
pressure should be designed for the
circumferential bending moments

— ring stiffeners provided at the intersections
between cylinders and cones should be
designed for the equilibrium forces
resulting from deviating the meridional
membrane forces.

The stress resultants and stresses resulting from



OTPUMYIOTHCS B PE3yJbTaTi BUIIE HABEJCHUX
00YMCIIeHb, BUKOPHUCTOBYIOTH ISl TEPEBIPKH
MII[HOCTI,  JIUB. 6.2.1, 1 mnepeBipku
M03/I0BXKHBOTO 3TUHY OOOJIOHKH, AUB. 6.2.2.

5.2.2 Jegexmu

(1) TopuzoHTanbHi AehEKTH CaMOHECYYHX
IMMOBHX TPYO BpaxoOBYIOTh, NpHUIMAaIOYM 3a
Oiune BiaxwieHHs, A B (M), Bil BepTHKaIi y
BEpXHill YacTUHI:

JCTY-H b EN 1993-3-2:20X

the above calculations should be used for both
the strength verification, see 6.2.1, and the shell
buckling verification, see 6.2.2.

5.2.2 Imperfections

(1) Horizontal imperfections of
self-supporting cantilevered chimneys should
be allowed for by assuming a lateral deviation,
A in [m], from the vertical at the top of:

50

A=—— |1+— (5.4)
500 h
ae: where:
h —3arajgbHa BHCOTA IUMOBOI TPYOH, B M. h is the total height of the chimney in [m].

(2)  JlokanbHi medexTH Hecydoi 0OOJOHKH
BKJIIOYEHI y (QOpPMYITy MIIHOCTI Ul OMOpPY
MO3/I0B)KHBOMY  BUTHHY, BCTaHOBJICHY B
EN 1993-1-6,ta ix He mOTpiOHO BpaxoBYBAaTH
IIPU 3arajJbHOMY aHaJi31.

[pumitka. Takox JAWB. BINNOBITHI T€OMETPUYHI
nomycku B JJonatky E.

(3) JlepekTn IHIIMX EIEeMEHTIB JUMOBOI
TpyOHn npu OCBOBOMY CTHCKYBaHHI
po3risaaroTh BianosigHo 10 5.3 EN 1993-1-1.

5.2.3 3azansvnui ananiz

(1) Skmo o0060JIOHKa PO3PaxOBYETHCS 32
0amoYHOI0 cXeMot0, MuB. 5.2.1,70 oOuncIeHHS
MOJKHA MTPOBOTUTH, BUKOPUCTOBYIOUH 3arajibHy
Teopiro OANOK MEPUIOro HOPSAKY, KOJIH:

Ny

N

ae:
N,  —po3paxyHKOBa BEJIMYMHA 3arajlbHOrO

BEPTUKATHHOTO HABAHTAXKEHHS, OUTSI HUKHBOTO
Kparo 000JIOHKH,

N.: —TpyKkHa  KpUTHMYHAa  cuiIa  Oiid
HIKHBOT'O Kparo 000JIOHKH (muB.
EN 1993-1-6).

(2)  Skmo 000JIOHKA PO3PAaxXOBYETHCS 32
0aJ04YHOIO cXeMo10, AMB. 5.2.1,i 3acTOCOBYIOTH
3arajbHy TEOPIl0 JAPYroro MOPSAKY, TO
MOMEHTH 3TMHY ApYroro mopsaky M/ mosxua
OpUOIM3HO BU3HAYMTH 3 MOMEHTY IEpIIOTrO
nopsaky, M, , 3

crit

(2) Local imperfections of the structural
shell are included in the strength formulae for
the buckling resistance given in EN 1993-1-6
and need not be allowed for in the global
analysis.

NOTE: See also relevant geometrical tolerances in
Annex E.

(3) Member imperfections of other
members of the chimney for members with
axial compression should be considered in
accordance with 5.3 of EN 1993-1-1.

5.2.3 Global analysis

(1) When the structural shell is calculated as
a beam, see 5.2.1, it may be calculated using
global first order beam theory, when:

< 010 (5.5)
where:
N, Iis the design value of the total vertical

load, at the foot of the shell

N, Is the elastic critical value for failure, at
the foot of the shell (see EN 1993-1-6)

(2)  When the structural shell is calculated as
beam, see 5.2.1, and global second order theory
has to be applied, the second order bending

moments, M/ for the beam may be

approximately determined from the first order
moment,M, , from:
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,72
M, =Mb[1+€j (5.6)
npu With
N
=h || =2 5.7
n [EI j 5.7)
ae: where:
h — 3araJibHa BUCOTa 000JIOHKHY; h is the total height of the shell
El — )KOPCTKICTb TIPU 3TUHI OIS HUKHBOTO El is the bending stiffness at the foot of the
Kparo 000JIOHKH. shell
(3)  [Mauwmit CIIPOIICHUI METO/ (3) This simplified method may only be
3aCTOCOBYIOThH TUIBKH TO/Ii, KOJIH: applied when:
n < 08;1(and) (5.8)
P <010 (5.8b)
b
ae: where:
No, —PO3paxyHKOBa BEIHMYHMHA 3arajbHOrO N, Is the design value of the total vertical

BEPTUKAJIHLHOTO HAaBaHTAXEHHS OLIs BEPXHHOTO
Kparo 000JIOHKH.

6 I'PAHUYHI CTAHU 3A
HECYUYOIO 3JATHICTIO

6.1 3araabHi nosoxKeHHS

()P 3a  yacTkOBHH  KOC]Ili€HT Y
[IPUHAMAIOTh HACTYITHE!

— Oomp  eJIeMEeHTIB  KOHCTPyKHii  abo

CIEMEHTIB TpPU PO3paxyHKy WO MExXi
tekydocti f , 3a BimcyTHOCTI 3aranbHOTO
ab0 MICIIEBOTO TO3J0BXHBOTO 3TUHY —

Vwos

OMip  €JEeMEHTIB  KOHCTPYyKHii  abo
CIEMEHTIB TpU PO3paxyHKy IO MExi
tekydocti f,, 3a masBHOCTI 3aranbHOTO
abo MICIIEBOTO TO3JJ0BKHBOTO 3THHY —

e

OMip  €JEeMEHTIB  KOHCTPYyKHii  abo
CIEMEHTIB TpU PO3paxyHKy WO MExi
MinHocTi IpH po3Tsry f, — Vi»;

omip 3'eqHaHp 1 mBiB — nuB. EN 1993-1-8.

Mpumirka. YactkoBi KoedimieHTH I ITUMOBHX TPYO
MOXYTb OyTu BcraHoBieHi B HamionamsHomy JlomaTky.
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load at the top of the shell.

6 ULTIMATE LIMIT STATES

6.1 General

(1)P  The partial factoy,, shall be taken as
follows:

resistance of structural elements or
members related to the yield strength,

when no global or local buckling occurs
Maos

resistance of structural elements or
members related to the yield strength,
where global or local buckling
consideredy,,, ;

is

resistance of structural elements or
members related to the ultimate tensile
strengthf,, Vy»;

resistance of connections and joints see
EN 1993-1-8.

NOTE: Partial factors for chimneys may be defined in
the National Annex. The following numerical value®



PCKOMGHZIYIOTI)CH HaCTyl’[Hi YUCENbHI 3HAUCHHS:

JACTY-H B EN 1993-3-2:20X
recommended:

V.o =1,00;
Y, =1,10;
Y, =1,25

(2P IumoBi TpyOU mepeBipstOTh Ha:

—  CTaTU4HY piBHOBAry;
—  MIIHICTh €JIEMEHTIB KOHCTPYKILii;
—  3arajbHYy CTIHKICTB,

— MicieBa BTpaTa CTIMKOCTI €JIEMEHTIB
KOHCTPYKIIi IpU MO3/10BKHBOMY BUTHHI ;

— BroMmy (mpM HEOOXIHOCTI BKIIOYAIOYU
MaJIOIUKIIOBY BTOMY) eJIEMEHTIB
KOHCTPYKIIi;

—  pyHHYBaHHS 3'€/IHaHb.

6.2 Hecyui 060;10HKH

6.2.1 Ilepesipka miynocmi

(1) Minnicte  Hecywoi  OOOJIOHKH 1
¢byrepyBaHHS TEPEBIPAIOTH Ha  IUIACTHYHE
pyiiHyBaHHS a00 pO3pUB NPU PO3TATY.

(2)  Sxmo Hecyda 000JI0HKa abo
(dyTepyBaHHsS CIIPOEKTOBAaHA 3 YpaxyBaHHSIM
30BHIITHIX BIUIUBIB 32 0AJT0YHOIO CXEMOIO, JTUB.
5.2.1, i mepeBipsAOTH  BIAMOBITHO IO
EN 1993-1-1 a6o EN 1993-1-3, BpaxoByroun
KJIac nepepizy.

(3) B immmx Bumagkax Hecydy OOOJIOHKY
abo (QyrepyBaHHS MEPEeBIPSIOTH BiIMOBIAHO 10
METO/IiB, BCTAHOBJIEHUX B

EN 1993-1-6.

(4) [TocnaGmeHHS MIITHOCTI KOMITOHEHTIB
MOTIEPEYHOr0 Tepepi3y B MICISIX BHPI3IB 1
OTBOpiB  (HAmMpHWKIaJ, OMISIOBUX OTBOPIB,
JIMMOBHX OTBOpPIB, TOIIO) KOMIEHCYIOTh 3a
JIOTIOMOTOI0 apMaTypH BIANOBIAHOTO PO3MIpY,
BPaxXOBYIOUM JIOKAJbHY CTIHKICTH OOOJOHKH 1
epeKTH BTOMH, BHACTIIOK YOTO  MOXKE
3HaZ00UTHCS BUKOPHUCTaHHS eJIEMEHTIB
’KOPCTKOCTI HABKOJIO KpaiB (nuB. puc. 6.1).

(5) [Tpu BUKOPHUCTAHHI MTO3JI0OBXKHIX
€JIIEMEHTIB JKOPCTKOCTI HEOOXiTHO MPHIUTHTH
yBary mepeBipili TOTO, 0 BOHU CIPUIMAIOTh
KOJIOBI MOMEHTH 3THHY CTIHOK OOOJIOHKH, SIKi

(2P Chimneys shall be checked for the
following ultimate limit states:

— static equilibrium;

— strength of its structural elements;

— overall stability;

— local buckling of its structural elements;

— fatigue (including low cycle fatigue if
relevant) of its structural elements; and

— failure of connections.

6.2 Structural shells

6.2.1 Strength verification

(2) The strength of the structural shell and
liner should be verified by checking it for the
ultimate limit state of plastic collapse or tensile
rupture.

(2) When the structural shell or liner is

designed for external actions as a global beam,
see 5.2.1, it should be verified according to
EN 1993-1-1 or EN 1993-1-3, taking due

account of the class of section.

(3) In all other cases the structural shell or
liner should be verified according to the
methods given in EN 1993-1-6.

(4) Weakening of cross-section components
by cut-outs and openings (e.g. manholes, flue
openings, etc.) should be compensated for by
adequately sized reinforcement, taking into

account local shell stability and fatigue effects,

as a result of which stiffeners may be required
around the edges (see Figure 6.1).

(5) When longitudinal stiffeners are used,
care should be taken to ensure that any
circumferential bending stresses of the shell
walls, occurring in the vicinity above and below

25
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BUHHKAIOTh HAJ 1 MiJl BIAMIOBITHUMHU OTBOPAMH,
SKIIO PO3TISIAIOTH PO3MOIUT MEPUAIOHATBHIX
(MO310BKHIX) HAMPYKEHb.

(6) TIlo3moBXKHI  €IEMEHTH  KOPCTKOCTI
MOBHHHI OYTH JIOCTaTHBO JIOBTUMH, 1100
PO3MOAUIATH HANpYXEHHS MO yCii MOBEpXHI
000JIOHKH.

the respective openings are included if load
distribution of the meridional (longitudinal)
stresses is considered.

(6) The longitudinal stiffeners should be
chosen long enough so as to be capable of
distributing stresses into the main area of the
shell.

1 — MOXKTUBI KJIBIS KOPCTKOCTI;
2 — M0310BKHIiil eJIeMeHT KOPCTKOCTI;
3 —Bupi3

1 Possible stiffening rings
2 Longitudinal stiffener
3 Cut out

Pucynok 6.1- HananHs >KOPCTKOCTI KpYIJIMM BHpi3aM i OTBOpam
Figure  6.1- Stiffening round cut-outs and openings

Ipumirka. B Hanionansaomy Jlomatky MoxyTh OyTh
BCTaHOBJICHI OOMEXEHHs sl OTBOPY. PekoMeHmyroThcs
HACTYIHI 0OMEKEHHS:

Pozmoninn j1okaabHOrO HANPYXKEHHS MOXKHA, SIK PaBUJIO,
BBAXXATH 3aJ0BOJIGHSIOYMM BHMOTaM, SIKIIO EJIEMEHTH
KOPCTKOCTI BHCTYNAalOTh Haja 1 TMiJ OTBOPOM Ha,
monaiimenme, 0,8Bincrani MiXx eleMeHTaMH )KOPCTKOCTI
abo 0,8 Bucorn orBOpY, BHOMparoun Oiiblle 3HAYCHHS, 1
MaKCHMaJIbHUH KyT OTBOpPY MOBHHEH ckiagatu 120°.

(7)  Ons cupuiHATTS KOJOBUX HANpYKEHb
OpU  3TUHI  JOIMYCTMMO  BUKOPHUCTOBYBAaTH
JIOJIaTKOBI1 KUIBIIS AKOPCTKOCTI, 1110
NPUEAHYIOTBCS 1O Kpal OTBOPY 1 JI0 KIHIIB
M03/I0BXKHIX €JIE€MEHTIB KOPCTKOCTI.

(8) Kimpus  XKOpCTKOCTI  HEpEBIPSIOTH
BignosiaHo 10 Homarky C EN 1993-1-6.
6.2.2 Ilepegipka cmiiikocmi

(1)  CriiikicTb HeCcy4oi 000JI0HKH
MEPEBIPSIFOTh, BUKOPUCTOBYIOUHM METOJH, IO
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NOTE: The National Annex may define limits for the
opening. The following limits are recommended:

Local stress distribution may generally be deenwetlet
satisfied if the stiffeners project above and belihe
opening at least 0,8 times the spacing of theestéffs or
0,8 times the height of the opening, whicheverhis t
greatest and the maximum angle of the opening dHmril
120°.

(7)  Additional ring stiffeners attached at the
hole’s edge, and at the end of the longitudinal
stiffeners, may be used for the absorption of the
circumferential bending stresses.

(8) Ring stiffeners should be checked
according taAnnex C of EN 1993-1-6.

6.2.2 Stability verification

(2) The stability of the structural shell
should be verified by checking it for the
ultimate limit state of local shell buckling,



BcTaHoBJeHI B yacTuHi 8 EN 1993-1-6.

(2) Skmo mnpu  OOYMCICHHI 30BHINIHIX
BIUTMBIB HeCydyy OOOJIOHKY pO3IJISaloTh 3a
0aJIO4YHOIO CXEMOIO, JIAB. 5.2.1, To
3aCTOCOBYIOTh MPUHIUT PO3paxyHKy
HanpyxeHb, BcraHoBieHuid B EN 1993-1-6.

(3)  Sxmro HeoOXimHO 3acTOCyBaTH OATOYHY
TEOPi0 JPYroro MOPSIKY, IuB. 5.2.3, TO
MEepeBipKy Ha TMO3JIOBXKHIA 3rHH 00OJIOHKH
MIPOBOJISATH 3a MEpPUIIOHATEHUMH
MEMOpaHHMMHU  HAaNpyKCHHSMH  CTHCKY, 3
ypaxyBaHHSAM €(EKTiB IpYroro HOpsaKy.

6.3 Omninka 0Oe3nmexku IiHIIUX eJEeMEHTIB
KOHCTPYKIII AUMOBOI TPYOH

(1) MinHicTh 1 CTIHKICT CTPUKHBOBHUX
CJIEMEHTIB JUMOBOi TpPYOM TEpeBIPSAIOTH 5K
YaCTUHY Hecydoi 000JI0HKH, TUB. 6.2.

(2) MiunicTh 1 CTiMKICTh (yTepyBaHHS
IUMOBUX TpyO 3 TOJBIMHOIO CTIHKOIO abo
06araTocToBOYpHUX JTUMOBHX TpyO
NEPEeBIPSIIOTh 1O aHAIOTH 3  HECYy4oro
000JIOHKOIO, 1UB. 6.2.

(3) Sxmo me AOUITBHO, TO TEPEBIPKY Ha
MO3/I0BXKHIA 3rMH  (yTepyBaHHS 0O0OJOHKU
MOJKHA TPOBOJUTH SIK MEPEBIPKY MPHUIATHOCTI
70 eKCIuTyaTallii, TMB. YacTUHA 7.

(4) Slkmo Hecy4i €JIEMEHTH  CHUCTCMH
JMMOBOI TpyOW IMepenaroTh HABAaHTAXKCHHS Ha
HII eTeMEeHTH KOHCTPYKIlii, TO MIIHICTh 1
CTIMKICTh [aHUX €JIEMEHTIB Ta IX 3'€qHAHD
MePEeBIPSIOTH BIAMOBIAHO 110 6.21 6.4.

6.4 By3aui3'enHanas

6.4.1 3azanoni nonoixcenns

(1) Jns  By3IiB 1 3'eqHaHb JIAB.

EN 1993-1-8.

Mpumitka. YacTkoBi koedimieHTH 1715 BY3JIB 1 3'€THAHD
B JMMOBUX TpyOaXx MOXYTh OyTH BCTaHOBJIECHI B
Hamionansaomy Jlomatky. PexomeHnoBaHI dYwcenbHI
BEJIMYUHU BcTaHOBJIeH] B Tabmuil 2.1 EN 1993-1-8.

6.4.2 ®@nanuyesi 601mo6i 3' cOnanns

(1) Hanmpyxenns B Oonrax 1 (¢uaHmi
OOYHCIIIOIOTh, BPAXOBYIOUH EKCIICHTPUCHUTET
HABaHTAXCHHS, 1[0 IEPEIAETHCS Bill 000TOHKH.

JCTY-H b EN 1993-3-2:20X

using the methods given in section 8 of
EN 1993-1-6.

(2) When the structural shell is calculated
for external actions as a global beam, see 5.2.1,
the stress design concept in EN 1993-1-6
should be applied.

(3) When global second order beam theory
needs to be applied, see 5.2.3, the shell
buckling check should be carried out with
meridional compressive membrane stresses
which include second order effects.

6.3  Safety assessment of other structural
elements of the chimney

(1) The strength and stability of bar type
elements of the chimney should be verified as
part of the structural shell, see 6.2.

(2) The strength and stability of liners of
double-skin chimneys or multi-flue chimneys
should be verified analogously to the structural
shell, see 6.2.

(3) If relevant, the shell buckling check of a
liner may be handled as a serviceability check,
see section 7.

(4) If the load bearing system of the
chimney is connected to other structural
elements, the strength and stability of such
elements and their connections should be
verified in accordance with 6.2 and 6.4.

6.4 Joints and connections

6.4.1 General

(1) For joints and
EN 1993-1-8.

NOTE: The partial factors for joints and connections in
chimneys may be given in the National Annex. The
numerical values given in Table 2.1 of EN 1993-4r8
recommended.

connections see

6.4.2 Flange bolted connections

(2) The stress in the bolts and in the flange
should be calculated taking consideration of the
eccentricity of the loading transmitted by the
shell.
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Mpumirka. [oknangnima iHpopMarllist Mpo MPOeKTYBaHHS
(maHIeBUX OONTOBUX 3'€THAHBb MOXCE OYTH BCTaHOBJICHA
B Hamionansnomy Jlomatky.

(2) ®nanui noBWHHI OyTH TpUBapeHi 0O
Hecydoi O0OOJIOHKH Oe3lepepBHUM 3BapHHM
mBoM.  [lepepuByacTte  3BaplOBaHHS  HE
BUKOPHCTOBYIOTb.

(3)  BukOpHUCTOBYIOTH
HanpyKeH1 BUCOKOMILIHI O0JITH.

HOTIEPEIHBO

(4) MaxkcumanbHa BiICTaHb MDK IICHTpaMU
6ontiB moBuHHA cknazaty 10d . Ilpu posrisai
BIUIMBIB ~ TOCHAa0JIeHb  MOCHUJIAIOThCA ~ HA
EN 13084 Yactuna 6, OCKLUIBKH B
MOJIANBIIIOMY MOX€ BUHHKHYTH HEOOXIIHICTbH
3MEHILICHHS BIICTaHI MK OTBOpaMH (MOIIMBO
1o 5d), ne d — miametp Gora.

(5) MiHiManbHHA JiaMeTp 00JTa MOBHHEH
ckiaagat d =12 mwm.

(6) 3a BiOCYTHOCTI MOXIIMBOCTI KOHTPOIIIO
OO0JITIB BIPOJOBXK TEPMIHY CIyXKOU IUMOBOT
TpyOM, SK TpaBHJIO, HE BUKOPHCTOBYIOTh
BHYTPIIIHI (IIaHIIi.

(7) @unaHii MOBUHHI Matu (HOpMY KiIbIIA,
SK€ TOYHO BIAMOBiNae HeCydidi OOOJOHIII.
Bynp-skuit mpoMbKOK MK (prraHIeM 1 Hecyuoro
00O0JIOHKOIO TOBMHEH OyTH Takum, 11100
3a0BOJIBHATH TEXHIYHHMM  BHMOTaM A
3BapIOBaHHS.

(8) HeoOximHo OpaTH 10 yBard MOXKIIHMBICTb
KOHIIGHTpalii  HampyXeHHs B  OOOJOHII
no0nu3y OonTiB, 3ruH (QuaHms 1 000JIOHKHU 1
JOJJATKOB1 HAINPY)KEHHS BHACTIIOK MOKIIMBHX
nedopmartiii.

(9) [Ipu mnpoekTyBaHHI BINOBIIHY YBary
HEOOXITHO MPUAUIMTH TeMIepaTypi 1 3MiHl
TemIepatypu (IIaHIIEBOTO 3'€THAHHSI.

6.4.3 3'eonamna  Ooumoeoi  mpyou i3
dynoamenmom abo onopHo0 KOHCMPYKUIEIO

(1) 3'ennanHs  crayieBoi  OOOJIOHKH 3
O0eToHHUM  (QyHAAMEHTOM ab0  ONOPHOIO
KOHCTPYKLIEIO MIOBHHHE BUTPUMYBATH

NEPEeKUIAI0UYUil MOMEHT, HOPMajbHY CHIY 1
CHIIY 3CYBY, III0 BUHUKA€ B OCHOBI OOOJIOHKH 1
nepeaaeThest Ha QyHJAMEHT.

(2) SIkmo  3'emHAHHS ~ BUTOTOBJIEHE 3
BUKOPUCTAHHSIM OTOPHOT IJTUTH abo
¢byHIaMeHTHUX OO0NTIB, TO HABAHTAXCHHS B
6onrax 00YHCIIOIOTH, BpaxoBYIOUH
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NOTE: The National Annex may give furth
information on the design of flange bolted conredi

(2) Flanges should be continuously welded
to the structural shell. Intermittent welding
should not be used.

(3) Preloaded high strength bolts should be
used.

(4) The maximum distance between centres
of the bolts should b&0d . When considering
leakage effects, reference should be made to
EN 13084: Part 6 as the spacing may need to be
reduced further (possibly téd ) where d is

the diameter of the bolt.

(5) The minimum bolt diameter should be
d=12 mm.

(6) If the bolts are not inspectable during
the whole lifetime of the chimney, internal
flanges should normally be avoided.

(7) The flanges should be formed into a ring
to accurately fit the structural shell. Any gap
between the flange and the structural shell
should be such as to allow the welding
specification to be met.

(8) The possibility of stress concentrations
in the shell near the bolts, the bending of the
flange and of the shell and additional stresses
due to possible deformations should be
considered.

(9) Due consideration should be given to
temperature and variation of temperature of the
flange joint in the joint design.

6.4.3 Connection of chimney to the
foundation or supporting structure

1) The connection of the steel shell to the

concrete foundation or to the supporting

structure should resist the overturning moment,
normal force and shear force developed at the
shell base and transmitted to the foundation.

(2) When the connection is made using a
base plate and anchor bolts, the load in the bolts
should be calculated taking into consideration
the eccentricity of the loading transmitted by



CKCHCHTPUCUTCT HaBaHTaXXCHHAI, 1o
MepeaeThes Bil 000TOHKH.
Ipumitka 1. B HanionansHomy JlomaTky Moxke OyTh

BCTAHOBJIEHA JTOKJIATHIIIa iHpopMaIIis po
MIPOCKTYBAHHS 3'€THAHD 3 QYHIAMEHTOM.

Ipumirka 2. [TepeBipky BTOMHU 1UB. B 9acThHi 9.

Mpumitka 3. MoxnBo, HAIIPUKIIAJ, Mo O0ITH, SIKi HE €
TorepeJHhO HANPYXCHUMH, BiANOBINAIOTH BHMOTaM [0
BTOMH, SIKIIIO KOJIMBAHHS OOOJIOHKM 3HAYHO 3MEHIIIEH] 3a
JIOLIOMOTOI0 ~ BHKOPHCTaHHS ~ aepOIMHAMIYHUX  abo
JIeMITpyI0UHX IIPUCTPOIB.

(3)  SIkmo BHKOPHUCTOBYIOTH IHIII METOIU
3'eZIHaHHS CTANEBOT 0OOJIOHKH 3 (PyHIaMEHTOM,
HaNpUKIaa, 3a JOMOMOTOI0 MPOJOBXKEHHS 1
3aKkiaJieHHs:  OOOJIOHKM  0e3locepeaHbo B
OeroHHWIl  QyHIAMEHT, TO  HEOOXigHO
NEePEeBIpUTH, L0 KOHCTPYKIS € HaAiifHOIo, 1
HEOOXiJTHO  BpaxyBaTH  OcoONMBI  Jeraii
KOHCTPYKIIii, 1[0 BITHOCATHCS 0 METOMY, KU
MIPUHAMAETHCA.

6.5 3BapHi 3'€qHaHHA

(1) Jlns 3'eqHaHb B CTAlEBUX JUMOBHUX
TpyOax, BHIOTOBJICHHX 3a  JIOTIOMOTOIO
3BaproBanHs, quB. EN 1993-1-8, EN 1993-1-D
EN 13084-1.

7 I'PAHUYHI CTAHM 1o
IMPUIATHOCTI 10 EKCIINIYATALII

7.1 OcHoBH

(1)  Ans craneBux IMMOBUX TPYO HEOOXiIHO
PO3IJISIHYTH HACTYMHI TpaHWYHI CTaHH TI0
MPUAATHOCTI 0 eKCILTyaTallii:

—  nedopmMariii i BIAXWIECHHS Y HalpsMi BITpY
i/abo y HampsiMi TONEpeK BITPY, SKi
HETaTUBHO MO3HAYAIOTHCS HA 30BHIITHBOMY
BUTIIAA a00 e(pEeKTUBHOMY BHKOPHCTaHHI
KOHCTPYKIIT;

— BiOparmii, KOJIMBaHHS YU PO3rOWTyBaHHS,
SIKI MOKYTh BUKJIMKATH TPUBOTY Y JIFOJICH,
10 3HAXOIATHCS TIOPYY,

—  nedopmaitii, BIIXUJICHHS, BiOpaiiii,
KOJIMBaHHS a00  poO3roiiyBaHHs, IIO
MOXYTh  CHPUYUHUTH  TIOLIKO/KEHHS
€JIEeMEHTIB, SKI HE BIOHOCITBECA IO
KOHCTPYKIIii.

(2) SIKmo y BIAMOBITHUX MYHKTax, IO
PO3IIISIAI0Th TPaHUYHI CTAHM MO MPUIATHOCTI

JICTY-H b EN 1993-3-2:20X
the shell.

NOTE 1. The National Annex may give further
information on the design of the connections to
foundations.

NOTE 2: For fatigue verification see section 9.

NOTE 3: It may be possible, for example, that non-
preloaded bolts meet the fatigue requirements if
oscillations are significantly reduced by using
aerodynamic or damping devices.

(3) If other methods of connecting the steel

shell to the foundations are used, for instance
by extending and embedding the shell directly
into the concrete foundation, it should be shown
that the design model is structurally reliable,

and the particular constructional details

associated with the adopted method, should be
taken into account.

6.5 Welded connections

(2) For connections in steel chimneys made
by welding see EN 1993-1-8, EN 1993-1-9 and
EN 13084-1.

7 SERVICEABILITY LIMIT STATES

7.1 Basis

(2) The following serviceability limit states
should be considered for steel chimneys:

— deformations or deflections in the along
wind direction and/or in the cross-wind
direction which adversely affect the
appearance or effective use of the structure;

— vibrations, oscillations or sway which may
cause alarm among bystanders;

— deformations, deflections, vibrations,
oscillations or sway which cause damage to
non-structural elements.

(2) Where simplified compliance rules are
given in the relevant clauses dealing with
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0  eKcIUTyaTalii, BCTAHOBJIEHI CHpOIIEHI
IpaBUja BIAMOBIAHOCTI, TO HE MOTPIOHO
31HCHIOBATH JIOKJIaIH1 o0unCIEeHH,

BUKOPHUCTOBYIOUHU CIIOJY4YEHHS BIUIMBIB.

Ipumitka. YactkoBi KoediumieHTH, SK NPaBUIO,
npuiiMatots piBHEME 1,0017151 BCiX TpaHUYHMX CTaHIB MO
MPUIATHOCTI 0 €KCIDTyaTaIlii.

7.2

(1) MakcuManbHa BeIMYMHA BIIXHUJICHHS
(0,,ax) BII BITPOBOTO HAaBaHTAXCHHS y HANpAMi

Binxniaenns

BiTpYy, 1m0 BH3HauyaeThcss B EN 1991-1-4 )y
BEpXHIi YacCTHHI CaMOHECY40i TUMOBOI TpyOH
MOBHHHA OyTH 0OMEXEHOIO.

serviceability limit states, detailed calculations
using combinations of actions need not be
undertaken.

NOTE: Partial factors are normally taken as 1,00 for all
serviceability limit states.

7.2

(1) The maximum value of deflectiod_, )

as determined from EN 1991-1-4 in the along-
wind direction at the top of a self-supporting
chimney due to the characteristic value of
along-wind loading should be limited.

Deflections

Mpumirka. T'pannyHa  BenuuyMHAa  MOXe  OyTH NOTE: The National Annex may give the limiting value.
BCTaHOBJICHA B HanionansHomy Jonatky. The following value is recommended:
PeKOMeHHy€TBCH HACTyIIHa BCJIMYMHA:

J,.. =h/50 (7.1)
ae: where:
h — 3arajbHa BUCOTA TUMOBOI TPYOH. h is the overall height of the chimney.
(2) MakcuManbHi  BEIMYMHUA  aMILTITY] (2) The maximum values for the vibration
BiOpallii y BEpXHidi YacCTHHI CaMOHECY4Oi amplitudes at the top of a self-supporting
IMMOBOT  TpyOM  BHACHIIOK  BUXPOBOTO chimney due to vortex shedding should be

30y/KEHHS! IOBUHHI OyTH 0OMEKEHUMH.

Mpumitka 1. JIng BU3HAYCHHS MaKCUMAJFHUX BEIUIHH
quB. Jlonatok E EN 1991-1-4.

Mpumitka 2. 'pannyHi BeTMYMHU aMILTITYA BiOpamii
MOXYTb OyTH BcraHoBieHi B HamionamsHomy JlomaTky.
[Ipu BuKOpHCTaHHI KIAaciB HAIIHHOCTI BIiIIIOBIAHO IO
Jlonatky A maHOi YacTHHU PEKOMEHIYIOThCS T'DaHWYHI
BEJIMYUHU BIAOBIAHO 10 Tabmmmi 7.1.

limited.

NOTE 1: For determining the maximum values see
Annex E of EN 1991-1-4.

NOTE 2: The National Annex may give limiting values
for vibration amplitudes. Where the reliability stes
according to Annex A of this Part are used thetiigi
values according to Table 7.1 are recommended.

Taoaunsa 7.1— Pexomenpariii Juiss MakCUMalbHUX aMILTITY/ BiOpalii y HanmpsiMi MOMEpeK BiTpy

Table

7.1— Recommendations for maximum amplitudes of crossdwibration

Kiac magiiinocri
Reliability class

I'pannyHi BeWYMHU aMILTITY 1 BiOpalii y HampsiMi onepek BiTpy
Limits to cross-wind vibration amplitude

Bin 30BHIIHEKOTO MiamMeTpa

3 0,05 times the outer diameter
Bin 30BHIIHEKOTO MiamMeTpa
2 0,10 g X
times the outer diameter
1 0’15 Bl)_'[ 30BHIIIIHEOI'O zuaMeTpa

times the outer diameter

8 INPOEKTYBAHHA, IO CYIIPO-
BO/UKYETHCsA BUIITPOBYBAHHAM

(1) [oBuHHI OyTM AOTPUMaHi MOJOKECHHS
TSt MPOCKTYBaHHS 3a JOTIOMOT 010
BUIpoOyBaHb, HaBeaeHux B EN 1990.

(2) Benuuunm JIorapuMigHOTO
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8 DESIGN ASSISTED BY TESTING

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

(2) Values of decrement

logarithmic



JICKPeMEHTa, BIIMIHHI Bil HaBEIEHUX Y
EN 1991-1-4, HiITBEPUKYIOTHCS 3a
noromMororo BunpoOyBanHs. HactaHoBy nuB. B
Honatky D.

9 BTOMA
9.1 3arajbHi MoJI0KeHH

(1) HeoOximHo OPUALUTHTA yBary
MOXIIMBUM e(eKkTaM BTOMH, BHKIMKaHUX
3MIHHUMHM  HampyXeHHSMH Bifl TMOCTIMHHUX
HaBaHTAXXEHb 1 BITPY.

pumirka. OcCKUIBKH BTOMA, SIK MIPaBUIIO,
OOYMOBIIOETbCS. BUXPOBUM  30yIKEHHSIM, TO NpH
mepeBipi BTOMH He OepyTh 1O yBarm 3MiHHI
HalpY)XEHHS TIpM KOJHMBAHHIX MO3JO0BX BITPOBOTO
TIOTOKY.

(2) Mo
EN 1993-1-9.

(3) IIpu mepeBipui HampyXeHb Ha Kpasx
OoTBOpiB a0o0 3'eHaHb 0cOOMMBOI  opmMuU
JOMYCTUMO ~ BUKOPHUCTOBYBATH  KOEQIIIEHTH
KOHIICHTpalii HampyXeHHs BIAMOBIAHO 0
EN 1993-1-6.

Mpumirka. [Joknagnima iHGopmamis Ipo MOJAETIOBAHHS
aHaJli3y HamnpyXeHb BCTaHOBJIeHAa B HarioHambHOMY
Honatky.

NepEBIpKU BTOMU TIUB.

(4) Jns nuMoBUX TpyO, BHUTOTOBIEHUX 3

KApPOCTIHKUX  JIETOBAHUX crajuei, 110
BUKOPUCTOBYIOTBCS npu TeMIeparypax
ourpmre 400 €, HeoOXimHO  CBOE€YACHO
BpaxyBaTU MO€AHAHHS pYHHYBaHHS,

BHUKJIHNKAaHOI'O TEMIICPATypoOIO, 3 BTOMHHUM
pYHHYBaHHSM.
Mpumitka. Jloxnaguima iHpopmanis Moxke OyTu

BcTaHoBJeHa B HanionansHOMy Jlonatky.

(5)  [ana yacTuHa He PO3rJsiIae KOPO3iiHY
BTOMY.

9.2 BToMHe HABAHTAKEHHSA

9.2.1 Biopauii no3006sc gimpy

1) [Ipu oIiHIII BTOMHOTO HaBaHTaKEHHS
BHACTIIOK BIOpaIliii mo3oBXK BITPY HEOOXIIHO
BpaxoBYBaTH €(heKTH IMyJbcallii BITPY.

[pumitka. ;11 OMIHKK BTOMHOTO HaBAaHTa)KCHHS BiJ
BiOpariif mo3noBx BiTpy muB. 9.2.1 EN 1993-3-1.

9.2.2 Biopauii nonepek simpy

(1) BromHe HaBaHTaXEHHS  BHACIIIOK

JCTY-H b EN 1993-3-2:20X

different from EN 1991-1-4 should be proved
by test. For guidance see annex D.

9 FATIGUE
9.1 General

(1) Consideration should be given to
possible fatigue effects that arise from stress
ranges induced by inline forces and by cross
wind forces.

NOTE: As fatigue from cross wind vortex vibrations
normally governs design, the fatigue verificatiatated
to inline forces need normally not be undertaken.

(2) For verification see

EN 1993-1-9.

(3) Where the geometrical stress method is
used, such as at openings or by a particular
shape of connection, stress concentration
factors may be used according to EN 1993-1-6.

fatigue

NOTE: The National Annex may give further
information on the modelling for stress analysis.

(4) For chimneys made of heat resistant
alloy steels which are used for temperatures
> 400 °C the addition of the temperature
induced damage with the fatigue damage
should be duly accounted for.

NOTE: The National Annex may give further
information.

(5) This Part does not cover corrosion
fatigue.

9.2  Fatigue loading

9.2.1 Along-wind vibrations

(1) In assessing fatigue loading due to
along-wind vibrations, gust effects need to be
taken into account.

NOTE: For assessing fatigue loading from along-wind
vibrations see 9.2.1 of EN 1993-3-1.

9.2.2 Cross-wind vibrations
(1) The fatigue loading for cross-wind
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BiOpaIliii momepek BITpy MOKHA BU3HAYUTH 13
Jiara3oHiB MaKCUMaJIbHOTO HAINPYKEHHS.

Mpumirka. s BU3HAYCHHS Aianla30HIB HANPYKEHHS 1
kimpkocti 1wkniB guB. 2.4 1 1.5.2.6 Hdomatky E
EN 1991-1-4.

(2) Hdo nuMoBHX TpyO 3aBBHIIKH MEHIIE
3 M He 3aCTOCOBYIOTh IIEPEBIPKY BTOMH.

(3) Skmo KpuUTHYHA MIBHIKICTH  BITPY
IUMOBOI  TpyOM  BHACHiIOK  BHUXPOBOTO
30ymwkenns  mepeunrye 20 wm/cek,  TO
KOpEJSAIIiHY MOBXHUHY(HU) Hukue 16 M Haj

piBHEM  3emJli HE  BpaxoBYIOTh,  JIUB.
EN 1991-1-4.

(4) Bumi ¢opmu konmmBaHB HEOOXiIHO
BpPaxoOBYBaTH, SKIO KPUTHYHA IIBUAKICTE BITPY
ISl TaHUX POPM KOJIMBAHb HIDKYA 33 TPAHUYHY
BennuuHy (muB. EN 1991-1-4).

9.3  Omnip BHCOKOIHUKJIOBiH BTOMI

(1) Tabmuui omopiB BTOMI ISl JeTanei
KOHCTPYKIIi 3BapHUX 000JIOHOK JUMOBHUX TPYO
muB. B EN 1993-1-9.

IIpumirka. Hacranosa no Buxopucranaio EN 1993-1-9
301IBIIIEHAS ONIOPY BTOMIi BiJITOBITHO IO SIKOCTI 3BapHUX
mBiB 1uB. B JJomatky C.

(2)  Slkmo cucteMa 3axXUCTy Bij KOpo3ii HE
nependayeHa, 1 i TOBIIUHU JIUCTA € JTOMYCKH
Ha KOpO3ilo, Aerani KIacHu(iKyloTh Ha OIHY
KaTeropito HMWX4Ye, HDK BCTAaHOBJIECHO B

TaOMUISIX Kareropii geramed (muB. puc. 7.1
EN 1993-1-9).

94 Ouinka 0e3nexkn

1) O1iHKy Oe3neKu U1 BTOMH
3MIMCHIOIOTH BIANMOBINHO a0 MyHKTY 8 (2)
EN 1993-1-9puxopucroByrouu:

vibrations may be determined from the
maximum stress ranges.

NOTE: For determining the stress ranges and the number
of cycles see 2.4 and 1.5.2.6 of annex E of EN 41981

(2) No fatigue verification need be
undertaken for chimneys which are lower than
3m in height.

(3) If the critical wind speed of the chimney

for vortex excitation is greater than 20 m/sec
the correlation length(s) below 16 m above
ground need not be taken into account, see
EN 1991-1-4.

(4) Higher modes should be considered
where the critical wind speed for those modes is
below the limiting value (see EN 1991-1-4).

9.3  High cycle fatigue resistances

(1) For tables of fatigue resistances for
constructional details of welded shell structures
of chimneys, see EN 1993-1-9.

NOTE: Guidance on the use of EN 1993-1-9 and

enhancement of fatigue resistances according to the
quality of welds see Annex C.

(2) If there is a corrosion allowance for the

plate thickness instead of a corrosion protection
system, the details should be classified one
detail category lower than that value given in

the tables of the detail categories. (See
Figure 7.1 of EN 1993-1-9.)

9.4  Safety assessment

(1) The safety assessment for fatigue should
be performed according to 8 (2) EN 1993-1-9,
using:

Ao, =00, (9.1)
ae: where:
A —Koe(illieHT eKBiBaNeHTHOCTI 11 AT, A is the equivalence factor to transfer

kB N, =2x106;
Ao, —niana3oH HaIpy>KeHb, 1110

BigHocuThest 10 N nukiiB (muB. 9.2),BpaxoBye
KoeiIieHTH KOHLEHTpAIlil HaNpyXeHHs, 1e e
JOLUIBHO.
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Ao, to N, =2x106 cycles
Ao. is the stress range associated with

cycles (see 9.2) allowing for stress
concentration factors where appropriate
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(2)  KoedimieHT exBiBaIeHTHOCTI A MOXHa (2) The equivalence factorA may be
BU3HAYUTH 32 GOPMYIIOIO: determined from:
N )
A= 9.2
[2><106 j (-2)

ze: where:
m — Haxui kpuBoi S-N. m is the slope of the S-N curve.
9.5 Yacrkosi koe(inieHTH BTOMH 9.5  Partial factors for fatigue
(1)  Yactkosi KoeQIIiEHTH BTOMH (1) The partial factors for fatigue should be
MPUUMAIOTh PIBHUMU KoediieHTaM, taken as specified in 3 (6) and (7) and 6.2 (1) of
BcTtaHoBiaeHMM B mnyHkti 3 (6), (7) 1 EN 1993-1-9.

6.2 (1) EN 1993-1-9.

Ilpumirka. YncenbHi BeIUUMHA ), 1 ), MOXKYTh OyTH NOTE: The National Annex may give the numerical
values fory, andy,, . For y. the valuey, =1,00 is

recommended. Foy,, see Table 3.1in EN 1993-1-9.

BcTaHoBNeHi B Hamiomanenomy J[lomatky. Hms .,

pexomennopana BeaumumHa ). =1,00. Jna ), 1wms.
Tabmuiro 3.1 EN 1993-1-9.
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JTOJATOK A
(OBOB’ SI3KOBHUM)
JTU®EPEHIIAIISA  HAAIMHOCTI 1
YACTKOBI KOE®IIIEHTH BIVINBY

A.1 Indepenuianis HagiiHOCTI cTajgeBHX
AUMOBHX TPYO

(1) Judepeniiaito  HAAIMHOCTI  MOKHA
3aCTOCOBYBAaTH JI0 CTaJCBHX JUMOBHUX TpPYyO
[IUISIXOM 3aCTOCYBAaHHS KJIACiB HAIIMHOCTI.

Ipumirka. B Hanionansaomy Jlomatky MoxyTh OyTh
BCTAHOBJIEH] BIAIOBIAHI KJacH HamIHHOCTI, IIOB's3aHl 3
HacJiKaMH pyHHYyBaHHS KOHCTpykKuii. PekomeHmoBaHi
KJ1acy HaBeneHi B Tabimumi A.1.

ANNEX A
[NORMATIVE]

RELIABILITY DIFFERENTIATION AND

PARTIAL FACTORS FOR ACTIONS

A.1 Reliability differentiation for steel
chimneys

(1) Reliability differentiation may be
applied to steel chimneys by the application of
reliability classes.

NOTE: The National Annex may give relevant reliability

classes related to the consequences of structihatef
The classes in Table A.1 are recommended.

Tabmmus A.1 —/ludepenmianis HaIITHOCTI JUMOBUX TPYO

Table

A.1 —Reliability differentiation for chimneys

Knac
HaIMHOCTI

Reliability Class

JuMoBi TpyOu 3BeeH] B CTpaTeridyHUX MICISX, TAKUX K aTOMHI €IEKTpOCTaHIil abo rycTo
HaceJeHI MYHKTH MiCBKOro TuIy. [0J0BHI AMMOBI TpyOM B HAacCElIEHHUX MPOMHCIOBUX
MyHKTaX, I¢ eKOHOMIUHI1 1 colliajbHi HACTIKY iX pyHHYBaHHS OyIyTh AYKE BETUKHUMH.

ted

1 or

3 . . . . .
Chimneys erected in strategic locations, such akeaupower plants or in densely popula
urban locations. Major chimneys in manned indukstii@s where the economic and sogial
consequences of their failure would be very high.
3BHUaiiHi TUMOBI TpyOM B NMPOMUCIOBUX ITYHKTax ab0 MicIfiX, sIKI HE MOXKHA BIHECTH 10

5 knacy 1 abo kiacy 3.
All normal chimneys at industrial sites or othetdtions that cannot be defined as Class
Class 3.
JuMoBi TpyOu 3BemeHi Ha BIAKPUTIH CUTBCBHKill MiCHEBOCTi, pyHHYBaHHS SKHX HE 3a1ofie

1 30uTKy. JluMoBi TpyOu 3aBBUIIKH 10 16 M B HEHACEIEHUX MYHKTAaX.

Chimneys built in open countryside whose failurauiganot cause injury. Chimneys less than

16m high in unmanned sites.

A.2 YacrtkoBi koedinieHTH BNJIUBIB A.2  Partial factors for actions

(1)  YacTkoBi KoediliEHTH BIUIUBIB MOXYTh (1) Partial factors for actions may be
3ajleKaTtd  BiJ KJIacy HaJIMHOCTI JMMOBOI dependant on the reliabilty class of the
Tpyou. chimney.

Mpumirka 1. IIpn BuOOpi yacTkoBUX KoeilieHTIB 11
HOCTiHMX HABAHTAXCHb ) i JUIA 3MiHHHX HABAaHTAKCHb
Y, MOXKHA BpaxyBaTW JOMIHYIOYHH BIUIMB BITPOBOIO

HABAHTAYXXCHHS I IIPOCKTYBAHHA.

Ipumirka 2. Yuciiosi Ben4uHu 1 ), MOXYTb Oyru

BcraHoBieHI B  HamionampHOMy [Homatky. Skmio
BHKOPHCTOBYIOTh KJIacu Hali{HOCTI, o
pekoMeHayroTecst B A.l, TO peKOMEHIOBaHiI YMCIIOBI
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NOTE 1: In the choice of partial factors for permanent
actions ), and for variable actiong, the dominance of

wind actions for the design may be taken into astou

NOTE 2: The National Annex may give numerical
values of y, and y,. Where the reliability classes
recommended in A.1 are used the numerical values in
Table A.2 fory, andy, are recommended.
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BEJIMYMHY HaBelIEeHi B Tabmumi A.2 mist y, i Y, -

Ta6imns A.2 —YacTkoBi KoeilieHTH Ui MOCTIHHUX 1 3MIHHUX BILTUBIB
Table A.2 —Partial factors for permanent and variable actions

Kiac HagiiinocTi, quB.

Tun edexry npuMITKy a0 2.1.2 [ocrTiitni mii 3MmiHHi aii
Type of Effect Reliability Class, see Permanent Actions Variable Actions
NOTE to 2.1.2
HECTIPUATINBUHA 3 1.2 1,6
2 1,1 1,4
unfavourable ' :
1 1,0 1,2
CHPUSATIVBUHA Bci knacu 1.0 0.0
favourable All Classes
ABapiiiHa cuTyanis
Accidental situations 1,0 1,0
IMpumirka 3. B HanionansHomy JlonaTtky mMoxe OyTH NOTE 3: The National Annex may also give information
BCTaHOBJICHA iHdopmaris npo JMHAMIYHI on the use of dynamic response analysis for wiridrac
XapaKTEPUCTUKN BITPOBUX HABaHTaXEHb, TAKOXK [IWB. see also Annex B of EN 1993-3-1.

Jomatok B EN 1993-3-1.

35



JCTY-H b EN 1993-3-2:20X

JTOJATOK B
(TIOBIIKOBH)
AEPOJJUHAMIYHI 1 JIEMII®YIOUI

3ACOBH

B.1 3arajabHi moJoxxeHHs

(1) 3a HasBHOCTI OOIpyHTYBaHHS  3a
JOTIOMOTOI0 CTaHJAPTHUX ACPOAMHAMIUHUX 1
BiOpaIiifHO-TH)KEHEPHUX METO/IIB MO’KHA
epeKTUBHO 3MEHIIMTH  BiOpamii IIIIXOM
3aCTOCYBAaHHSI TaKUX OKpeMHUX 3aco0iB abo ix
CIIOJIY4€Hb, SK:

— aepoaMHaMIYHI  TPUCTpOi,  Taki  sK
crmipaJieBUAHI  MOscH, croiiepu  abo
KOXKYXH;

—  TOTJMHAYi BiOpalriid;
—  TpocH 3 AeMIyIOUYUMU TPUCTPOSIMH;

— Oe3nocepenHe
¢bikcoBaHiil TOYIII).

neMiyBaHHs (y

B.2  Aepoaunamiuni 3acoom

(1)  AepomunamiuHi 3aco0Ou, Taki sIK MOSCH,
KOXKyXu abo 1mabiuHU, SKi MOPYIIYIOTH
PETYISPHICTH  BITPOBOTO  IMOTOKY, MOJKHA
BUKOPHUCTOBYBATH TSt 3MEHIIICHHS
30ymkytouoi cunu. CraneBi AMMOBI TpyOH i3
CrTipaJIeBUHUMU nosicaMu MO>KHA
MPOCKTYBAaTH, BHUKOPHUCTOBYIOYM  HACTYIHI
Kputepii, 3a ymoBH, o0 uuciao CkpyToHa
outbiie 8 (muB. Jomarox E EN 1991-1-4) Jlns
IHIIUX aepoAMHAMIYHUX 3ac00iB HEOOX1ITHO
HAaBECTH JO0Ka3 e()EeKTUBHOCTI JaHUX 3aco0iB,

Taki  SK  pe3ynbTaTH  BHUNpPOOyBaHb B
aepoMHaMIYHIi TpyOi.
(2) SIkto CHipayeBHIH1 MOSICU

pO3TaloBaHi y BEpXHI YacTHHI JITUMOBOIi
TpyOH, TO 3HauYeHHS KoedilieHTa MiTHOMHOT
cuiIM G, Ha BUCOTI AUMOBOI TPyOM MOXHA

MIOMHOKUTH Ha KOe(ILlieHT & , OTpUMaHUI 3:

ae:

l — IOB)XKMHA YacTUHH OOOJIOHKH, sKa

OCHAIIICHA T0sICaMH;
h — 3arajbHa BUCOTA TUMOBO1 TPYOH.
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ANNEX B
[INFORMATIVE]
AERODYNAMIC AND DAMPING
MEASURES
B.1 General
(1) Where justified by standard

aerodynamic and vibration-engineering
methods, vibrations may be effectively reduced
by application of single or combined auxiliary
measures such as by:

aerodynamic devices, such as helical
strakes, spoilers or shrouds;

vibration absorbers;

cables with damping devices; and
direct damping (at a fixed point).

B.2  Aerodynamic measures

(1)  Aerodynamic measures, such as strakes,
shrouds, or slats, which disturb the regular
vortex shedding may be used to reduce the
exciting force. Steel chimneys with helical
strakes may be designed using the following
criteria provided the Scruton number is larger
than 8 (see Annex E to EN 1991-1-4). For other
aerodynamic measures, independent proof as to
the effectiveness of such measures should be
provided, such as results from wind tunnel tests.

(2) If helical strakes are arranged at the top
of the chimney, the basic value of the lift
coefficient, ¢, , over the total chimney height

may be multiplied by a factar obtained from:

3
—Sj (B.1)
where:
I is the length of the shell fitted with
strakes

h is the total height of the chimney



(3) @®opmyny (B.1) BHKOPHCTOBYIOTbH
TUIBKA 32  yYMOBH, 1110 reOMETPHUYHI
XapaKTePUCTUKHU TaKUX CITIPAIIEBUIHUX MOSCIB
€ HACTYITHUMHU:

—  TpH3axigHi MOsICH;

—  KpOK Hosicy

h, = 4,50 no (to) 5,0b;

—  BHUCOTa MOACY

t=0,10 o (to) 0,12 ;i (and)

— MOSICH PO3MOBCIOKYIOThCS Ha JOBXKHHY
l,, mo ckmamae monaiimenme 0,3, i, 5K
NPaBUIIO, 3HAXOIUTHCS B Mexkax Mk 0,30
i 0,5h. Ilpore, BepxHs dyacTuHa 0Oe3
nosicis, mo He mnepesuirye 1,00, moxe

OyTH BKJIIOYEHA B NOBXHHY |, y dopmymi
(B.1).
ne b — niamerp 1MMOBOT TPYOH.
Ipumirka. Buxopucrosytote meron 1 Jlomatky E
EN 1991-1-4. Tlpm oOuucneHHi peakuii IONEpeK
BITPOBOro MOTOKY Koediuient kopemsiuii mynscauin K,
npuiimMarots pisauM 1,0 (us. E.1.5.2.1 EN 1991-1-4).

(4) Jlns  gBoX abo Oulblle OJHAKOBUX
IUMOBUX TPYyO, pO3TAlIOBAaHMX MOONM3Y OJHA
Bil OJHOI, TMOSCH MOXYTh OYTH MEHII
e(pEeKTUBHUMHU, HDK BCTaHOBJICHO Y (opMyIi
(B.1). Slkmio MDKIEHTpOBA BIACTaHb MDK
IMMOBUMH TpyOaMu ckjiajnae meHmie 5d, To
HEOOXITHO MPOBECTH CIELIATBHE TOCIIKEHHS
BIUTMBIB TIOSICIB Ha 3MEHIICHHS BiOpalliii, B
HITOMY BUIAJIKY MOSICH BBXKAIOTh
Hee(EKTUBHUMHU.

(5)  3abe3mneucHHs MmosicaMu a00 KOXKyXaMH
30UTBIINTH KOE(DIIIEHT raJiIbMyBaHHS y Tiepepisi
IMMOBOi TpyOW, Ha SKii BOHHM BCTaHOBJICHI.
Jlns mosiciB, BuUcOoTa sAKuX ckiaagae g0 0,2
aiaMeTpy — OUMOBOi  TpyOHM,  KOedilieHT
raipMyBaHHS  mpuiimMaioTe  piBHUM 1,2
3arajJbHOTO  JiaMeTpy (TOOTO  BKIIIOYAKOYU
BHUCOTY IOSICIB).

B.3 oraunay annamivyHoi BiOpamii

(1) Jns 3MeHmieHHs  BiOpaiiii  MOXHa
BUKODUCTOBYBaTH  MOTJIMHAY  JUHAMIYHOT
BiOpariii, HaIpUKIAL, BiOporaciit 3
JOMOMDKHOIO Macol0 Ha TPYKHIH omopi.
Hemndyrounit  mpucTpii  HoBHHEH  OyTH

JCTY-H b EN 1993-3-2:20X

(3) Equation (B.1) should only be used
provided the geometry of such helical strakes is
as follows:

— three start strakes;
— pitch of the strakes

(B.2a)
— depth of the strakes
(B.2b)

— strakes extend over a length of at least
0,2h, and normally between0,3h and
0,5h. However, a top portion not
exceedingl, b with no strakes is permitted
and may be included in the length in
equation (B.1).

whereb is the diameter of the chimney.

NOTE: In the above it is assumed that approach 1 of
Annex E to EN 1991-1-4 is used. In the calculatifn
cross-wind amplitudes a correlation length fadky, of

1,0 is assumed (see E.1.5.2.1 of EN 1991-1-4).

(4) For two or more similar chimneys
located close to each other, the strakes may
prove less effective than indicated in equation
(B.1). If the centre distance between chimneys
is less tharbd , either a special investigation of
the effects of strakes with respect to vortex
shedding should be made, or else the strakes
should be assumed to be ineffective.

(5) The provision of strakes or shrouds will
increase the drag factor of the chimney section
on which they are mounted. For strakes whose
height is up to 0,2 times the chimney diameter,
the drag factor should be taken as 1,2 on the
overall diameter (i.e. including the height of the
strakes).

B.3  Dynamic vibration absorber

(1) A dynamic vibration absorber may be
used to reduce vibrations, for example a
resiliently supported vibratory auxiliary mass.
The damper should be designed taking into
account the mass, natural frequency, damping
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CIIPOCKTOBAHUM 3 ypaxyBaHHAM MAacCH, BJIACHOI
9acTOTH, AeMI(YOYNX Ta IHIIUX BAXKIUBHX
napameTpiB Uil 30UTbIICHHS JieMI(pyBaHHS
KOHCTPYKIIii.

(2) HeoOxinny IHTCHCUBHICTB
neMriyBaHHS BHU3HAYAIOTh 3 aHAI3y BiOparliit
MIOTIEPEK BITPY, BKIIOYAIOYHM BTOMHI €PEKTH.

(3) HeoOximHO mpoBecTH BHUIIPOOYBAHHS
IUIE  TIEPEeBIPKM  3JaTHOCTI  CHUCTEMH  JIO
(GyHKITIOHYBaHHS, amanranii  yacroth 1
nemrdyBaHHS. HeobxigHo MiArOTYBaTH
cepTudikat, 110 3a pe3yabTaTaMu BUIIPOOYBaHb
3acBiuye, 110 OTpUMaHe JeMI(yBaHHI
BIJINOBIJJa€ IPOBEACHOMY aHAIi3Yy.

(4) SIkro HEOOXIIHO BCTAaHOBUTH
aeMrndymodi  OpUCTPOi, TO  BUPOOHUKAM
HEOOXIJTHO BHU3HAUUTH, YEpe3 SKI MPOMDKKH
4yacy MmoTpiOHO MPOBOIUTH iX KOHTPOJb 1/abo
TeXHIYHE 00CITYyrOByBaHHS.

B.4 Tpocu 3 teMngyn4YumMH NPUCTPOSAMH

1) [Hdns 3a0e3MeyeHHs JI0JTATKOBOTO
neMrndyBaHHS BHUKOPHUCTOBYIOTH TPOCH 3
AeMII()yFOUUMHU TPUCTPOSIMH.

(2)  EdextuBHiCTh Takux 3aco0IiB TraciHHS
HEOOXITHO JIOBECTHU 3a JIOIIOMOT OO
BIJIOBIIHUX BUIMPOOYBaHb, SIKi MPOBOJSATH IO
3aBepIleHHI OyAiBHMLITBA UMOBOI TpyOu 3i
BCTAHOBJIEHHUM TEXHOJIOTTYHUM O0JIaIHAHHSIM.

(3)  Skmro kiHIi TpociB MiHO 3agikcoBaHi,
TO TaKOX HEOOXiJHO MPOBECTHU OIIHKY IPOEKTY
KOHCTPYKIIi HA  CHPUHHATTS  BITPOBOTO
HABaHTAXXCHHSI, BKJIIOYAIOYH TPOCH.

B.5 be3nocepenne nemndyBaHus

(1) 3a wasgBHOCTI OUIA MUMOBOI TpyOHM Ha
JIOCTaTHI# BHUCOTI HEPYXOMOIO IPHCTPOIO

MOJKHA 3a0e3MeynTH OesnocepenHe
neMrdyBaHHA IS TEBHOI (OPMHU KOJMBaHb
HUIIXOM BCTaHOBJICHHS aeMIi(hyrouoro

€JIEMEHTY MDK JUMOBOIO TPYOOIO 1 HEPYXOMHUM
MPUCTPOEM.

Hpumitka. J{ng 3'e€qHaHUX MK COOOI 1IEHTUYHUX
JMUMOBHX TPYO 3 OJHAKOBOIO BJIACHOI YaCTOTOI HE

JIOIYCKAa€eThC 30UTBIICHHS AeMI(pyBaHHS KOHCTPYKIi
BHACJI/IOK iX 3'€JJHAHHS.
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and other relevant parameters, in order to
enhance the damping of the structure.

(2) The required magnitude of the effective
damping should be determined from the
analysis of the cross wind vibration, including
fatigue effects.

(3) Tests to verify the capability of function,
frequency adaption and damping of the system
should be undertaken. A certificate should be
prepared, which, in the light of the tests,
verifies that the achieved damping is in
agreement with the furnished analysis.

(4) If dampers are to be installed it should
be stated by the manufacturers at what intervals
an inspection and/or maintenance service of the
damper should be undertaken.

B.4  Cables with damping devices

(1) Cables with a damping device may be
used to provide additional damping.

(2) The efficiency of such dissipation
measures should be proven by appropriate tests
conducted on the completed chimney.

(3) If cable ends have been firmly fixed, a
structural design assessment should also be
furnished for the maximum wind load being
encountered, incorporating the cables.

B.5 Direct damping

(1) If a fixed point near the stack at a
sufficient height is available, direct damping
may be provided by mounting a damping
element between the stack and the fixed point,
for the particular mode under consideration.

NOTE: For coupled identical stacks with the same
natural frequency no increase of structural damping
because of the coupling may be allowed.



JOJATOK C
(TOBIIKOBMIA)
OIIIP BTOMI I BUMOTH JO SIKOCTI

C.1 3arajabHi N0JOKEeHHA

(1) [pm Bubopi BimnmoBigHOT KaTeropii

neraiger 13 tabmuns 8.1 — 8.5 EN 1993-1-9

netani  OOOJIOHKM MOXHA  pO3TIIAIaTH  SIK
IUTOIMHH, K1 HaBeaeHl B Taomuri C. 1.

(2) MiHiManbHUM pIBHEM SIKOCTiI 3BapHHX
IIBIB 00OJIOHOK, CXWJIBHUX JIO0 BIUIMBY BTOMH, €
piBens sikocti C Bigmoinuo g0 EN ISO 5817.

C.2 3o6iaplieHus BTOMHOI MiITHOCTI
BHACJIIOK 0COO0JTUBHX BHMOT 0 AKOCTI

1) SIkmo 3aCTOCOBYIOTh IiABUIIEH]
BHUMOTH JIO SIKOCTI 1 SIKIIIO JIaHI BUMOTH MOXYTh
B pe3ynpTaTi TPU3BECTH [0 30UTBIICHHS
BTOMHO1 MIITHOCTI, TO JOITYCTUMO
BUKOPUCTOBYBATH KATEropil0 JeTaneil BwIIE,
HIK Ta, sika BcraHoBlieHa B EN 1993-1-9akimio
[[e TEPEeBIpEeHO 3a JOMOMOTOI0 BIAMOBITHUX
BUIIPOOYBaHb.

Ipumirka. B Hanionamsnomy [lomatky Moxe Oytu
BCTaHOBJICHA iH(OpMAIlisl MO JaHWM KiacaMm JaeTraiei i
MABUIIEHUM BHUMOraM [0 SIKOCTI, IO BIJHOCSTHCS IO
HuX. 30LTBIICHAS BTOMHOI MIITHOCTI MOXXHA PO3TIISIATH
JUTSL HACTYITHUX JeTayeH, SKI0 3aCTOCOBYIOTh PiBCHb
sikocti B:

—  TOmepeYHi CTHKOBI 3'€MHaHHA B OOONOHIN i3
CTHUKOBAMH 3BApHUMHU IIIBAMH, PO3TANIOBAaHUMHU 3 000X
CTOpIH;

—  O3HOBXHI CTHUKOBI 3'€¢IHaHHA B OOOJOHIN 3
Oe3IepepBHIM POITMKOBUM 3BaPHHUM IIIBOM;

—  OesmepepBHE  TO3JOBXKHE  TPUETHAHHA VIS
CHOPUIHATTS 3CYBY;

—  XpecronomiOHI 3'efHaHHS 31 3BapHUMHU IIBAMH
HETIOBHOT'0 TIPOBApY.

JCTY-H b EN 1993-3-2:20X

ANNEX C
[INFORMATIVE]
FATIGUE RESISTANCES AND QUALITY
REQUIREMENTS
C.1 General

(1) In selecting the relevant detail category
from table 8.1 to 8.5 of EN 1993-1-9 shell

details may be treated as flats as indicated in
Table C.1.

(2) The minimum quality level for the
welds of shells subjected to fatigue is quality
level C according to EN ISO 5817.

C.2 Enhancement of fatigue strength for
special quality requirements

(1) Where enhanced quality requirements
are applied and these quality requirements may
result in an increase of fatigue strength, a detail
category higher than that specified in
EN 1993-1-9 may be used if this is verified by
appropriate tests.

NOTE: The National Annex may give information on
detail classes concerned and the associated emhance
quality requirements. Enhancement of fatigue streng
can be considered for the following details, if lifya
level B is applied:

— transverse splices in shell with butt welds earout
from both sides

— longitudinal splices in shell with continuous ea
weld

— continuous longitudinal attachment with or withou
shear flow

— cruciform joints with partial penetration welds
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Ta6imus C.1 (wactuna 13 3) — Po3nojin netaneit mo KareropisiM aeranei

Table C.1(sheet 1 of 3) —Allocation of details to detail categories
[Mocunanus Ecki3 nerami Omnuc
Reference Sketch of the detail Description
+ [omepeuHi CTUKOBI 3'€JHAHHS B OOOJIOHIT.
EN 1993-1-9 CTuKOBUI 3BapHUI IOB, PO3TAIIOBAHMIA 3 000X

Ta6muus (Table) 8.3
Jerans (Detail) 41 (and) 7

CTOpIH.

Transverse splices in shell. Butt weld carried put

from both sides.

EN 1993-1-9
Ta6muus (Table) 8.3
Herans (Detall) 14

[Nomepeuni CTUKOBI 3'€JHAHHS B OOOJIOHITI.
CtukoBUli 3BapHUIl II0B, PO3TAIIOBAHUHN TUTBKH
3 OJIHI€T CTOPOHH.

Transverse splices in shell. Butt weld made from

one side only.

EN 1993-1-9
Tabmnuus (Table) 8.3
Herans 16 (Detail) (< 1:4)

—
-+
‘ % Q >
b

[NomepeuHi CTUKOBI 3'€THAHHS B OOOJIOHIT.
CTuKOBUH 3BapHUH II0B, pO3TAIIOBAaHUN Ha
Oe3repepBHiN IIONMHHINA TAKIIA .

Transverse splices in shell. Butt weld made agn a

permanent backing strip.

Kareropis nerani 50
Detail category 50

[NomepeuHi CTUKOBI 3'€THAHHS B OOOJIOHITI.
CrtukoBuli 3BapHUIl II0B, PO3TAIIOBAHHUHN TUTBKH
3 OJHI€T CTOPOHH.

Transverse splices in shell. Butt weld made from

one side only.

EN 1993-1-9
Ta6muus (Table) 8.2
Herans (Detail) 10

[To310BKHE CTHKOBE 3'€JHAHHA B 00OJIOHLII.
besnepepBHMii poNHKOBUI 3BapHUIL IIOB.
Longitudinal splice in shell. Continuous seam

weld.

EN 1993-1-9
Ta6muus (Table) 8.3
Herans (Detail) 1, 2, 3,5
(and) 7

BesnepepBHe MO3J0BKHE NpUEIHAHHA.
Continuous longitudinal attachment.

EN 1993-1-9
Ta6muus (Table) 8.5
Herans (Detail) 8

BesnepepBHe MO30BKHE NPpUEIHAHHA TJIA
cripuidHsTTS 3cyBy. ([Tonepeyne Oe3nepepBHe
MNpue€egHaHHA TaKOX OUB. B JaHOMY BI/IHaZ[Ky).
Continuous longitudinal attachment with shear

flow. (Transverse continuous attachments sge
also in this case)

EN 1993-1-9
Ta6muus (Table) 8.4
Jerans (Detail) 61 (and) 7

BesnepepBHe nonepequ HpI/IeﬂHaHHH.
Continuous transverse attachment.
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Ta6imns C.1 (wactuna 2 3 3) — Po3nojin netaneit mo Kareropisim jaeranei

Table C.1(sheet 2 of 3) —Allocation of details to detail categories
[Nocunanns Pucynok nerami Onuc
Reference Sketch of the detail Description
i Kopotke nonepeune npueananns. (Takox s
EN 1993-1-9 Oe3IepepBHUX MONEPEYHUX TPUEAHAHD 3

Taomuus (Table) 8.4
Jerans (Detail) 61 (and) 7

-~

NnepepruBIaCTUMU I_HBaMI/I).
Short transverse attachment. (Also for

continuous transverse attachments with
intermittent welds.)

EN 1993-1-9
Ta6muus (Table) 8.5
Jerans (Detail) 1, 2i (and)
3

-+ e<0.15

XpectomnoaiOHi 3'efHAHHA 31 3BAPHUMH LIBAMU
HEMOBHOT'0 MPOBapy.

Cruciform joints with partial penetration welds.

EN 1993-1-9
Ta6muus (Table) 8.4
Herans (Detail) 9

BB 3BapHOTo 3'€AHaHHS HA OCHOBHHMA
MaTtepiai.

Effect of welded connection on base material.

EN 1993-1-9
Taomuus (Table) 8.4
Herans (Detail) 2

L

:
i

[To3noBKHI pregHAHHS.
Longitudinal attachments.

. 6EN 1%?2;3::;?8 . ’Ll/ KOpOTKi MO3/10BXKHi IpH€THAHHSL.
a0JInLIA . . .
Hﬂaﬁb (Detail) 1 _r Short longitudinal attachments.
l
T
BesnepepBHi M0310BXKHI IpUEIHAHHS 3
T 6EN 1?19-2;3]';)98 2 NnepepruBIaCTUMU 3BaApHUMHU HIBAMMU.
a0JInLIA .
Hﬁaﬁb (Detail) 8 Continuous longitudinal attachments with
intermittent welds.
|

EN 1993-1-9
Ta6muus (Table) 8.5
Jerans (Detail) 61 (and) 7

| % iE:_.

ApMyroda T1acTUHKA (3 HIIMMU NPUETHAHHAMU
4n 0e3 HUX).

Reinforcing plate (with or without other
attachments).
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Ta6imus C.1 (wactuna 3 3 3) — Po3nojin netaneit mo kareropisiM jaeranei

Table C.1(sheet 3 of 3) —Allocation of details to detail categories
[Nocunanns Pucynok nerami Onuc
Reference Sketch of the detail Description
EN 1993-1-9 OcHoOBa 3 KyTOBHM 3BapHHM IIBOM/CTHKOBUM
Ta6muus (Table) 8.5 3BAPHHM TIBOM
Detail) 1, 2i (and , o '
Aeras ( 3 )1, 2 (and) Footing with fillet/butt weld.
- drnaHieBe 3'€JHaHHS 13 CTHKOBUM 3BapHUM
EN 1993-1-9 mBoM. CTpyKTypHY JeTaji3allito OOJITiB TUB. B

Ta6muus (Table) 8.5
Herans (Detail) 11

EN 1993-1-8.

Flange connection with butt weld. For the
structural detailing of the bolts see EN 1993-1

EN 1993-1-9
Ta6muus (Table) 8.5
Herans (Detail) 12

drnaHIeBe 3'€MHAHHS 3 KyTOBUM 3BAPHUM IIBOM.
CTpyKTypHY JeTaji3allito OONTiB TUB. B
EN 1993-1-8.

Flange connection with fillet weld. For the
structural detailing of the bolts see EN 1993-1
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JTOJATOK D
(TIOBIZIKOBHI)
IMPOEKTYBAHHSI, IO CYIPOBO/I-

JKYETHCS BUITPOBYBAHHSIM

D.1 3arajabHi moJ0KeHHSA

(1) Sxmo  BenMuywHU  JIOTApPUPMIYHOTO
JeKpeMeHTa JeMI(yBaHHS, BCTAHOBIIEHOTO B
EN 1991-1-4,BBaxxaroTs HEBIANOBITHUMH a00
SKIIO TMICJIsI BCTAaHOBJIGHHA  JIeMI(YIOUHUX
MPUCTPOIB HEOOXITHO MEPEBIPATH BIUIUB JTaHUX
AeMI(yrounx MpUCTPOiB, TO JUIs BUSHAYCHHS 3
BUIIPOOYBaHHS JIOrapU(PMIYHOTO JEKpEeMEHTa
neMiyBaHHs L JUMOBUX TpyO
BUKOPHUCTOBYIOTh HACTYIIHY HACTAHOBY.

D.2 Bu3zHayeHHS JorapugpmivHoro
AeKpeMeHTa AeMI(yBaHHSA
(1) BuzHaueHHs JorapuMigHOTO

nekpemenTta aemigysanus quB. B Jomatky D
EN 1991-1-4.

D.3 Meron BHMIpIOBAaHHS
JIOrapuMi4yHOro JeKpeMeHTa AeMInQyBaHHSs

(1)  Curnan BUMipIOBaHHS MOXKHA OTPUMATH
3 TNPUCKOpPEHHS, BimxwieHHs, cuil  abo
Hanpy>XeHb TUMOBOI TPYOH.

(2) HdomyctuMO BUKOPHCTOBYBAaTH  pi3HI
METOAM BHMIPIOBaHHS, HANpPHKIAI, METOJ
KPUBOi 3aracaHHsi, METOJ| aBTOKOpeJALii abo
METO/I TIOJIOBUHU IIUPUHH CMYTH.

(3) [TotpibHO MepEeKOHATHCHS, 110
BUMIPDIOBAHHS BKJIIOYA€ 3arajibHy EHEpriko
BiOpallii, TOMY BHMIPIOBaHHSI HPOBOJSATH
OJTHOYACHO B JIBOX OPTOTOHAJIBHUX HAIPSIMAX.

(4) B anamisi  BHUMIpIOBaHMX  JaHHUX
BPaxOBYIOTh 3AJIEKHICTh aMILTITY/ BiOpartii.

(5)  Awmmniryzna npu BunpoOyBaHHI MOBHHHA
3HAXOMUTHCS B MEXax  pO3PaxyHKOBOI
aMIUTITYAXn  JUMOBOi  TpyOM B yMOBax
BUXpPOBOTO  30y/KeHHs, abo  HEoOXiJIHO
3a0e3neuuTH JIeMI(yBaHHS JaHOI OI[IHIOBAHOT
aAMILTITYIH.

(6) BmmB acpoauHAMIYHOTO AeMI(yBaHHS
BIIHIMAIOTh 3 BHUMIPIOBAHOI BEJIMYUHU 32
HasBHOCTI  TOpHUBY  BITpY B  TpOIECi
BUIIPOOYBaHHs. BU3HaueHHs aepoIuHAMIYHOTO

JCTY-H b EN 1993-3-2:20X

ANNEX D
[INFORMATIVE]
— DESIGN ASSISTED BY TESTING

D.1 General

(1) When the values for the logarithmic

decrement of damping given in EN 1991-1-4
are considered inappropriate or when after the
installation of damping measures the effects of
these dampers need to be verified, the following
guidance should be used to determine the
logarithmic damping decrement for chimneys
from test.

D.2  Definition of the logarithmic damping
decrement

(1) For the definition of the logarithmic
damping decrement see Annex D of
EN 1991-1-4.

D.3 Procedure for measuring the
logarithmic damping decrement

(1) The signal of the measurement may be
obtained from acceleration, deflection, forces or
strain of the chimney.

(2) Different measurement methods may be
used, such as decay curve method,
auto-correlation method or half-band-width
method.

(3) It should be ensured that the
measurement includes the total vibration
energy, thus the measurement should be
undertaken in two orthogonal directions
simultaneously.

(4) The dependency of vibration amplitudes
should be taken into account in the analysis of
the measured data.

(5) The amplitude in the test should be in
the range of the estimated amplitude of the
chimney design due to vortex shedding or it
should be ensured that the damping of this
estimated amplitude is on the safe side.

(6) The influence of the aerodynamic
damping should be subtracted from the
measured value if there is wind blowing during
the test. For the definition of aerodynamic
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nemrndysanns quB. B Jogarky D EN 1991-1-4. damping see Annex D of EN 1991-1-4.
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JTOJATOK E
(TIOBIZIKOBHI)
BUT'OTOBJIEHHS

E.1 3arajanHi moJoxxeHus

(1) [HdumoBi TpyOM  BHUIOTOBISIOTH 1
MOHTYIOTH  BIATIOBIAHO JI0 CTaHIApTy Ha
BHUTOTOBJICHHS EN 1090, w4acruHa 2.
3acTOCOBYIOTH OCOOIMBI BUMOTH JJIsi JUMOBHX
TpyO, mo BctanoBieHi B EN 13084-7.

(2) Ipm MPOEKTYBaHHI1 BpPaxoBYIOTh
JOIYCKH Ha BUTOTOBJICHHS, BCTAaHOBIIEHI B E.2.
Hpumitka. IlpaBmma is  MinmHOCTI 1 CTIHKOCTI,
BcraHoBieHi B EN 1993-3-23acHoBaHi Ha MPUITYIICHHI,

10 BUTPUMAHI JOMYCKH Ha BUTOTOBJICHHS, BCTAHOBJICHI
B E.2.

(3) [Tpu 3’enHanHi ¢uIaHIB OAWH 3 OJHUM
70 BCTAQHOBJICHHS OOJNTIB NPOMDKOK MK
(aHIIMHU HE IOBUHEH NepeBUIyBaTH 1,5MMm.

(4) Onanii noBUHHI OyTH IUIOCKMMH 3
nomyctumuM BigxuineHHsM 0,5 mm Ha 100 mm
IIUPUHU, 1 3arajgbHE JOMYCTUME BIIXWJICHHS

y3[0BXK KOJIa HE TIIOBUHHE MEPEBUILYBATH
1,0MmmM.

(5) Ans gumoBHX TpyO, BUTOTOBIICHHX 3
OTIOPHOIO TUIUTOIO 1 (PYHTAMEHTHUMHU OOJITaMH,
MDK IUTMTOIO 1 ()yHJTAMEHTOM BHKOPHCTOBYIOTh
0e3ycalouHui IEMEHTHUI PO3YHH.

E.2 [lomycku Ha BUTOTOBJIEHHA

(1)  [HdomyctuMme ropu3oHTalbHE BIIXHUICHHS
A Big BepTUKali CTaieBoi OOOJOHKH Ha
Oynmp-sikomy piBHi h (B M) Hag OCHOBOIO
caMOHEeCy4oi  TUMOBOi  TpyOM  TOBHHHO
CKJIAJIATH:

1000

(2)  Jlanuii nomycK TaKOX 3aCTOCOBYIOTH IO
0CbOBO1 JIiHIi (pyTepyBaHHS.

E.3 SkicTtb 3BapHMX IBiB i BTOMa

(1)  SlkicTe 3BapHHX INIBIB, IO BCTaHOBJICHA
Ipy  BUAUICHHI BIAMOBIIHOTO KIacy BTOMH
Aetani KOHCTpykiii, nuB. 9.3, moBuHHa OyTH
3aMapKOBaHa Ha KPECICHHSX TSt
BUTOTOBJICHHS TUMOBOI TPYOH.

JCTY-H b EN 1993-3-2:20X

ANNEX E
[INFORMATIVE]
EXECUTION

E.1 General

(1) Chimneys should be fabricated and
erected according to the execution standard
EN 1090, Part 2. Specific requirements for
chimneys provided in EN 13084-7 should be
applied.

(2) The execution tolerances given in E.2
should be assumed in design.
NOTE: The strength and stability rules in EN 1993-3-2

are based on the assumption that the particularutre
tolerances given in E.2 are achieved.

3) When fitted together before bolting, any
gap between the flanges should not exceed
1,5 mm.

(4) Flanges should be flat to a tolerance of
0,5 mm per 100 mm width and the total
tolerance across the circumference should not
exceed 1,0 mm.

(5) For chimneys fabricated with a base
plate and anchor bolts, non-shrinking grout
should be used between the plate and the
foundation.

E.2 Execution tolerances

(1) The permitted horizontal deviatioi

.from the vertical of the steel shell at any level

h (in m) above the base of a self-supporting
chimney should be:

50

1+— (E.2)

h

(2) This tolerance should also apply to the
centreline of the liner.

E.3  Quality of welds and fatigue

(2) The quality of welds that has been
chosen in selecting the appropriate fatigue class
of a structural detail, see 9.3, should be
specified on the drawings for the execution of
the chimney.
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