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HAIOIOHAJIBHUHM BCTYIT

Hepxasuuii cranaapt Ykpainu JICTY-H b EN 1993-3-2:201X "IIpoekTyBaHHs CTajeBUX
kOoHCTpyKIiH. Yactuna 3-2: bawmTn, mormu 1 gumosi TpyOu. Jlumosi TpyOu" imeHTHUHUI
€pporneiicekoMy cranaapty EN 1993-3-2:2007 "Eurocode 3: Design of steel structures — Part 3-2:
Towers, masts and chimneys. Chimneys" (€Bpokoxn 3: IlpoekTyBaHHs CTaleBUX KOHCTPYKLUH —
UYacrtuna 3-2: bamrrw, mornu 1 ;umoBsi Tpyou. Jlumosi TpyOn).

EN 1993-3-2:2007 migrorosneno Texniunum komiterom CEN/TC 250, cekperapiaTom
stkoro kepye BSL

J10 HalliOHAJIBHOTO CTAHAAPTY AOJYUYEHO aHTJIOMOBHHN TEKCT.

Ha Teputopii VYkpaiHM sK HalUiOHAJIBHUN CTaHAAPT Ji€ JiiBa KOJIOHKA TEKCTY
JACTY-H b EN 1993-3-2:201X "IIpoekTyBaHHsl cTaneBUX KOHCTpykuid. YactuHa 3-2: bamry,
moriu 1 guMmoBi TpyObm. JumoBi TpyOM" imeHTMuHHMI ~€BpoOmnedcbKOMY  CTaHAAPTY
EN 1993-3-2:2007 "Eurocode 3: Design of steel structures — Part 3-2: Towers, masts and chimneys.
Chimneys" (€spokon 3: IIpoekTyBaHHs CTajieBUX KOHCTPyKUiK - Yactura 3-2: bamtu, moriu i
auMoB1 TpyOH. JluMoBI TpyOH), sika BUKJIa[eHa YKPaiHCHKOK MOBOK.

Binmosinno mo JIBH A.1.1-1-2009 «Cucrema craHmapTu3alii Ta HOPMYBaHHS B
OyniBHuUTBl. OCHOBHI TOJNOXKEHHS» LeH CTaHIapT BITHOCHUTBCS A0 Komruiekcy B.1.2 «Cucrema
HaIiiHOCTI Ta 6e3meKH B OyAi BHULITBI».

CraHgapT MICTUTh BUMOTH, SIKi BIATIOBI JAIOTh YAHHOMY 3aKOHOIABCTRY.

HaykoBo-TexHiuyHa oOprasi3amis, BiANOBiZalbHa 3a weld CcraHgapT, — TOBapuUCTBO 3
OOMEKEHOI BIATOBIAANBHICTIO «YKPAaiHCbKMHA 1HCTUTYT CTaJeBUX KOHCTPYKLiH im. B.M.
IITnmMaHOBCHKOTOY.

Jlo cTaHmapTy BHECEHO TaKl penaKiliiiHi 3MiHU:

- CJIOBA «IIe¥ MI>KHAPOIHMIA CTAHAAPT» 3aMIHEHO Ha «LeH CTaHAapTy,

- CTPYKTYpHI eneMeHTH ctaHmapty: «O0kmamuHky», «IlepenmoBy», «HarioHadbHUN BCTYID»,
«BusHauennst monsaTe» Ta «biOmiorpadiuni maHi» OQpOPMIIEHO 3TAHO 3 BHUMOTaMH
HAIlOHAJIBHOI CTaHmapTU3aLii YKpaiHy;

- 3 «llepenmoBu mo EN 1993-3-2» y 1meil «HamlOHaJIbHUH BCTYM» B3sT€ Te, IO
0e3mocepeIHbO CTOCYETHCS IIbOTO CTAHAAPTY,

Komii MC, HenmpuiHSTHX $K HallOHAJbHI CTaHOAPTH, HA SKI € TIOCHJIaHHS B
EN 1993-3-2:2007, w™moxxHa otpuMata B lonoBHoMy (oHAI HOPMATUBHUX JOKYMEHTIB

JIT «YxpHIHL.
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Craryc Ta rajysb 3acTOCyBaHHsI €BPOKOIB
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Beryn

Ileii €sponeticbkuit Ctanmapr EN 1993-3-2,
€spokon 3.  IlpoekTyBaHHS  CTajieBUX
koHCTpykuin: Yactuna 3-2: bamru, mornm i
auMoBi TpyOu — JIuMoBi TpyOu, miArOTOBIEHUH
TexHIYHUM KOMITETOM CEN/TC250
"byniBenpHi €Bpokoan", cekperapiaT SKOro
miarpumye BST. CEN/TC250 BiamoBinaabHUMA
3a Bci KoHCTpyKTHBHI €BpOKOIH.

[poMy €BpomeiicbkoMy cTaHAapTy Oyae
HAJIaHUH CTaTyC HallOHAJIBHOTO 3 MyOJiKaLli€ero
IIEHTUYHOTO TEKCTy, ab0 CXBaJIEHHSM, [0
kBiTHA 2007 poky, 1  aJbTepHATHBHI
HALllOHAJIbHI ~ CTAHAAPTH  [OBHHHI  OyTH
BimMiHeH1 10 O6epesns 2010 poky.

et €Bpokon 3amiaroe ENV 1993-3-2.

VY BIANOBIZHOCTI 3 BHYTPIIIHIMU MOCTAHOBAMH
CEN/CENELEC wHamioHanbHi opranu 31
CTaHmapTH3allil HACTYMHUX KpaiH 3000B’s3aHl
NpuMHATH 1ed €Bponelchbkuil  CTaHAApT:
ABctpisi, benpris, Benuka bpuranis, ['pemis,
Hanisi, Ipnawnpis, Icmawmis, Icnanis, Iramis,
JlrokcemOypr, Marsbra, Hinepnanmu,
Himeuunna, Hopeeris, [Topryranisi, @iansHmais,
@panniss, Yecpbka Pecnybmika, IlIBefinapis,
[IBeris.

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 BSL
CEN/TC250 1s 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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HAIIOHAJIBHUI1 CTAHJAPT YKPAIHU

€BPOKO/] 3: TIPOEKTYBAHHS CTAJIEBUX KOHCTPYKIII
YACTHUHA 3-2: BAIUTH, ITOI'JIU I JUMOBI TPYBH.
JTMMOBI TPYBH1

EBPOKO/I 3: TIPOEKTUPOBAHUE CTAJIbHBIX KOHCTPYKIU
YACTBD 3-2: BAIIIHHU, MAYTBI 1 IBIMOBBIE TPYBbI.
JBIMOBBIE TPYBEBI

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

OcHoBu nporpamu €Bpoxoay

Y 1975 poui Kowmicis  €Bpomneicbkoi
CripHOTH BUpILIMIIA PO3TOYATH POTrpamy Aik
y rajy3i OyAiBHUITBA Ha MIACTaBl CTAaTTi 95
Horosopy. Metoro mporpamMu Oyino yCyHEHHs
TEXHIYHUX TepemKox JUid  TOPriBIl  Ta
Y3TO’KEHHSI TEXHIYHIX YMOB.

VY pamkax wiei nporpamu aiii Komicist B3siiaa Ha
cebe  1HIIATUBY  BCTAHOBHTH  CHCTEMY
y3TOMKEHUX  TEXHIYHUX  MpaBWI IS
NpPOEeKTyBaHHs OyaiBenb 1 CHOpPyA, SKI Ha
nepuIii cTanii Maju CIyryBaTH albTEPHATHBOIO
YHHHUM HAIllOHAJIbHUM npaBUIIaM
JeprKaB-4JIeHIB, a 3PEIITOI MaJI 3aMiHUTH IX.

Ynoponosx I saTHaOUsATH pokiB Kowmicisa 3a
nornomororw Pobodoro kowmiTery, N[O CKIaay
SIKOTO BXOZMJIN MPEICTABHUKU P KaB-UJICHIB,
Bela po3podOKy mporpamMu  €BPOKOMIB, siKa
npusBena A0 nyOmkanii KOMITIEKTY IEpLIOro
MOKOJIIHHS €BpONeCchKUX KOoAiB Y 80-X pokax.

Y 1989 pomi Kowmicist Ta nepxasu-unenn EU
(Eppometicbkoi  CmimpHoTH) Ta  EFTA

YuHHUH Big

Background of the Eurocode programme

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

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

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

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
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(Epomneiicpkoi acorianii BIJIBHOI TOPTiBII) Ha
ocHoBi yromm' wMix Komicieto Ta CEN
(€BponeiicbkMM KOMITETOM 13 CTaHAAapTH3ALii)
BUPI LIVITA nepenaTu I ATOTOBKY Ta
nyomikauiro €Bpokonis CEN 3a pgomomororo
cepii Manpgarie, mo Hagano O €Bpokomam y
MaiiOyTHbOMY cTarycy €BponeiicbKkoro
Cranmapty (EN). Ile mnop’szye €Bpokomu 3
nojoxkeHHssMu  JlupexktuBs Pamu 1 pimnens
Komicii mono €Bponelcbkux CTaHAApTIB
(robro upextuBu Pamu 89/106/EEC miono
OyniBenbHUX BUPOOIB — CPD — Ta Jlupekrus
Pamn 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BIJTHOCHO CYCHUJIBHUX pOOIT Ta HOCHyr 1
€KBiBaJICHTHUX IUPEKTUB EFTA,
3aI04YaTKOBAHMX, 00 OMTOMOITH 3aCHYBAHHIO
BHYTPILTHBOTO PUHKY).

CrpykTypHa mnporpama €BPOKOIIB BKIIOYAE
CTaHIAPTH, SIKI B OCHOBHOMY CKJIQAIOTHCS 3
IEKITbKOX YaCTHH:

EN 1990 €ppokon: OCHOBH NpOEKTyBaHHS
KOHCTPYKLIH

EN 1991 €Bpokon I Hii Ha
KOHCTPYKLi
EN 1992 €ppokon 2: IlpoexTtyBaHHs

3aJ11300€ TOHHUX KOHCTPYKIIH

EN 1993 €poxon 3: IIpoekTyBaHHs CTaJeBUX
KOHCTPYKLIH

EN 1994 €spoxon 4: IlpoexTtyBaHHs
cTane3anizo0eTOHHUX KOHCTPYKIIH
EN 1995 €spokon 5: IlpoextyBaHHs

JepeB’ SIHUX KOHCTPYKILIH

EN 1996 €Bpokon 6: IIpoekTyBaHHS KaM’ THUX
KOHCTPYKLIH

EN 1997 €Bpokong 7. TeorexHiune
MPOEKTYBAHHS

EN 1998 €ppoxon 8: IlpoexTtyBaHHs
CEMCMOCTIHKMX KOHCTPYKIIH

EN 1999 €ppokon 9: IlpoexTtyBaHHs
AJTFOMIHI€BUX KOHCTPYKLIH

Crannaptu €BpOKONIB BU3HAIOTh
BIAMOBIAANBHICTh ~ PETYJSITOPHUX  OpraHiB

basis of an agreement' 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 facto the Eurocodes with the provisions
of all the Council's Directives and/or
Commission's Decisions dealing with European
standards (e.g. the Council 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 Kowicicro €pporneiicbkux  CHTBHOT 1
€BpornelickkuM koMmiTeroM craggaptuzarii (CEN) momo
poboTtu HaJ €BpPOKOIaMU JIJII POEKTYBAHHA OYAIBEIb 1
cropya (CONSTRUCT 89/019).

'Agreement between the Commission of the European
Communities and the Furopean Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).
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JeprKaB-4IeHIB Ta 3aXHUIAI0Th IX TPaBO Ha
NPU3HAYEHHS BEJUYMH, SKI TOB’si3aHl 3
peryIroBaHHIM UTaHb Oe3mexu Ha
HALllOHAJIbHOMY  pIBHI ~ TaMm, JA€  BOHHU
BiIP13HSIOTHCS.

Craryc Ta rajay3pb 3aCTOCyBaAHHA
€Bpokoais

Hepxxasu-unenn EU ta EFTA Busnatotsh, 1mo
€BpOKOAM AIIOTH SIK €TAJOHHI JOKYMEHTH IS
TAKUX LiJIEH:

— sk 3aci0 JOOBEOEHHS  BIAMOBIAHOCTI
OymiBenb 1 CHIOPYyd OCHOBHHM BHMOTaM
Hupexktusun Pamun 89/106/EEC, 30kpema
OCHOBHINT BHMO31i N°1 MexaHiuHa
CTIMKICTh Ta CTaOlIBHICTL 1 OCHOBHIH
BuMO3i N°2 — [ToxexHa Oe3nexa;

— 5K OCHOBa AJIsl YKJIQAAHHS KOHTPAKTIB ISt
OyniBesb 1 CIOPYA Ta TMOB’SI3aHUX 3 HUMH
1HKEHEPHUX TMTOCIYT;

— SK OCHOBa Ui CKJIAJaHHS Y3TOIKEHHX
TEeXHIYHUX cneundikauiii 1y OyaiBerTbHUX
BupobiB (ENs ta ETAs).

€BpPOKOAM, OCKIJIBKH BOHH 0€3MocepeaHbo
BITHOCATBCS 10 OyNiBENBPHUX CIIOPYI, MAarTh
NpsAMUHN 3B’S130K 3 TIYMAaYHUMHU JTOKYMEHTaMH
posniny 12 CPD, He3Bakatouu Ta Te, IO BOHH
MarTh pI3HY NPUPOAY 3 TapMOHI3Z0BAaHUMHU
craHmaptamu  Ha BupoOH’. TakuM UHHOM,
TEXHIYHI  aCHeKTH, sKI  BUILIMBAKOTh 3
€Bpokoai s OyaiBenb 1 CHOPYA, TOBUHHI B
noBHINA Mipi OyTH pO3mIAHYTUMH TexXHIYHIMHU

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 Documents®
referred to in Article 12 of the CPD, although
they are of a different nature from harmonised
product standards’. Therefore, technical aspects
arising from the Eurocodes work need to be
adequately considered by CEN Technical
Committees and/or EOTA Working Groups

*Bimmosimgmo 1o Cr. 3.3 CPD, Ocnorni BuMoru (ER)
OTpUMarOTh  KOHKpeTHY  ¢opmy v Tiymadrmx
JIOKYMEHTax JUII CTBOPEHHS HEOOXITHUX B I31B MIK
OcHoBHMME BUMoTaMu Ta MagmaTamy Ha hEN 1 ETA.

*Bimmosimmo mo Cr. 12 CPD, Taymadi JOKYMEHTH
MAaroTh:

a) HajaTh KOHKpeTHY (opmy OCHOBHHM BHMOTAM,
Y3TOMBINY TEPMIHOIOTIIO 1 TEXHITHI 3aCaay, 1 BKa3aBIu
Kiacu abo piBHI I KOXKHOI BUMOTH, JIe ITe HeoOX1HO;

b) BkazaTH METOAW BCTAHOBICHHS CITiBBIIHOIICHHS
MDK IIUMH KiacaMu abo pIBHAMH BHMOT 3 TEXHITHUMHU
BUMOTAMHU, HAIIPUKIAN, METOJH PO3PAXYHKY 1 HEPEBIPKH,
TEXHITHI IPaBWiIa MPOSKTYBAHHS, 1 T. 1H.;

C) CHyI'yBaTH $K PEKOMEHJAIS JUIs BCTAHOBICHHS
Y3rOJKEHUX CTAHIAPTIB 1 HACTAHOB JUIsl CBPOIEHCHKOTO
TEXHIYHOTO YXBAICHHS.

€Bpokoan (HaKTUIHO BUIITPAIOTH HMOAIOHY PONb § chepl
ER 1 i 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 the necessary
links between the essential requirements and the
mandates for harmonised ENs and ETAGs/ETAs.
*According to Art. 12 of the CPD the interpretative
documents shall :

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

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

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

The Eurocodes, de facto, play a similar role in the field of
the ER 1 and a part of ER 2.
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komitetamu CEN Ta/uun pobounmu rpymnamu
EOTA, skxi po3poOssarOTh CTaHOAPTH HA
OymiBenbHI BUPOOHW, 3 TO3WLIA TOCSTHEHHS
MOBHOI CYMICHOCTI TE€XHIYHHX crierudikarmii 3
€Bpokogamu.

Crangaptu €BpOKOIIB HANAIOTh  3arajibHi
NpaBWiIa TPOEKTYBAaHHA [UIA  MPAKTUYHOTO
BUKOPUCTaHHS BCIX KOHCTPYKLiH Ta iX
KOMIIOHEHTIB, SIK TPaguLIHHOTO, TaK 1
IHHOBaLIHHOTO XapakTepy. YHiKaibHI (HopMH
KOHCTPYKLii a00 yMOBHM TPOEKTYBaHHA HE
OXOIUTIOKOTBCS, 1 B TaKUX  BHIAAKax
MPOEKTYBAIbHUKY  MOTpIOEH  JONATKOBHIA
€KCIIEPTHUI PO3TJIsL.

HauionanbHni cranpapru,
0 BIPOBAAXKYIOTH EBpoKkoan

HarmionanpHi CTaHAApPTH, IO BIPOBAIKYIOThH
€BpOKOAH, 3aBXKIU BKIIOYAIOTh MMOBHHUH TEKCT
€Bpokony (BKJIKOYAOYU BCl IOAATKH), BUAAHUN
CEN, SIKOMY MOXYTb nepenyBaTu
Hamionanpanii TUTYJIbHUN JIACT Ta
HamionanpHa mnepeamMoBa, a TaKOX MOXYTh
CYNpOBOKYBaTUCS HarlioHaNbHUM JOJATKOM
(indpopmari iHUM).

Hamionanpauii  momatok  (iHpOpMAILiHHAM)
MOX€ BKIIOYaTH 1H(POpMAI0 MO0 THX
napamerpiB, siKi 3ATUIIAINCS BIIKPUTHMH B
€BpoKOIax sl HALOHAJIBHOTO BHOOPY, BiIOMI
SIK HAlOHAJIbHO BH3HAYECHI MapaMeTpH ISt
BUKOPHUCTAHHS IPU MPOEKTyBaHHI OyziBelb Ta
IHXKEHEePHHUX CHOpyA, mo OynyTh moOymoBaHi y
3aliKaBJIeHI KpaiHi, a came:

— 3HAQYEHHS U1 4YacTKOBUX KOe(piLi€HTIB
i/abo xmacu, nme B E€BPOKOHNI AAOTHCA
ANbTEPHATHBH;

— 3HAYeHHS, Kl CJII BUKOPUCTOBYBATH,
KoM B €BPOKOAI HAMAETHCS  TUIBKH
NIO3HAYECHHS,

— reorpadivHi 1 KiMaTH4HI crienudivHi gaHl
KpaiHu, HAPUKJIa, KapTa CHITY;
— Tpomedypa, sKa  BHKOPHUCTOBYETbCS Y

BUIAJKY, KOJU albTEPHATHUBHI MPOIEAYPH
00yMOBJIeHI B €BPOKOL;

— TOCHWJIAHHS Ha JONATKOBY 1H(opmariro,

sKa HE  CyNepeunTb  HOPMATHBHUM
BUMOTraM 1 JOMOMAarae Mpu KOPUCTYBaHHI
€Bpokogamu.

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.
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3B’s3xm Mick €Bpokogamu Ta
rapMOHI30BAHMMH TeXHIYHUMH
cneumpikauisvu (ENs ta ETAs) gas
BUPOOIB

HeobxigHa Y3TOI’KeHICTh MiK
rapMOHI30BaHUMU TEeXHIYHUMU
cneundikauismMu 1 OyaiBeNpHUX BHPOOIB Ta
TeXHIYHHUMU TpaBWIaMu st OyniBenb 1
criopy’”. Kpim TOTO, MOBHA
iHpopMarisi, siKa CYHNPOBOIKYE MapKyBaHHS
CE OyniBenbHUX BUPOOIB 1 Mae BIHOLIECHHS 10
€BpOKONIB, TMOBMHHA YITKO 3a3HA4YaTH, SIKi
HAI[IOHAJIbHO BU3HA4YeHI MapaMmeTrpu Oy
NPUNHSTI 1O yBary.

HonaTkoBa indopmairisi moao
EN 1993-3-1 ta EN 1993-3-2

EN 1993-3 mie TpeTst yacTHHA 13 IECTH YaCTHH
EN 1993 - IlpoexTyBaHHs  CTaJ€BUX
KOHCTPYKUIH — 1 OMHCY€e MPUHLMIM 1 TpaBUia
3aCTOCYBaHHs Al O€3MeKy 1 eKCIuTyaTauiiHol
MPUIATHOCTI CTaJieBUX KOHCTPYKIIH 30KpemMa
Oamr, morn 1 AuMoBUX TPyO. bamTu 1 mormum
neranpHime B Yactuai 3-1; numoBi TpyOn — B
Yacrusi 3-2.

Y EN 1993-3 HaBemeHO BHUMOIU 10O
pPO3paxyHKiB, IO JOMOBHIOKOTH  3arajibHi
BuMorH, HaseneHi y EN 1993-1

EN 1993 mpusnaueHuii 1j1s1 BUKOPHUCTaHHS 3
EN 1990 — OcnoBu npoektyBanHs, EN 1991 —
Jii Ha KOHCTPYKIIi 1 4acCTUHU | JOKYMEHTIB BiJ
EN 1992 no EN 1998, ne moBa #ine nmpo crajiesi
KOHCTpyKLii a0o crajeBl KOMIIOHEHTH MJis
OainT, mori i TMMOBUX TPYO.

Bumorny, siki Bxke HaBelEHI B TUX NOKYMEHTaX,
HE MOBTOPIOKOTHCSI.

EN 1993-3
HAaCTYITHOTO:

BUKOPHUCTOBYETHCS bl b

—  €CKI3HOTrO MPOEKTy KOMICii MPUAMaIbHOTO
KOHTPOJIIO Il BUPOOIB Ta CTaHOApTIB
BUKOHAHHS,

—  KJI€HTIB (Hanpukiaa s GopMyTFOBAHHS
ix cieugpIYHIX BUMOT),

—  TPOEKTYBAJIbHHUKIB Ta KOHCTPYKTOPIB,

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

There is a need for consistency between the
harmonised  technical  specifications  for
construction products and the technical rules for
works®  Furthermore, all the information
accompanying the CE Marking of 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. 3.31Cr.12 CPD, a taxox 4.2, 4.3.1, 43.2 ta
521D 1.

‘See Art.3.3 and Art.12 of the CPD, as well as 4.2, 43.1,
432and 52 of ID 1.
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—  KOMIIETEHTHHX OpTaHiB.

Y EN 1993-3 uucnosi 3HaueHHs [AJd
YaCTUHHHUX KOe(ILIEHTIB Ta 1HIINX MapaMeTpiB
HATIHHOCTI PEKOMEHOYIOTBCS SIK  OCHOBHI
3HaueHHs, MO 3a0e3neuyiTh NPUHHATHUN
piBeHb HagiiiHOcTi. Bonm BimiOpani 3a ymoBHu
3a0e3MedeHHs BIAMOBITHOTO PiBHS KBaiikari
Ta KOHTPOJIO SIKOCTI.

Honatok B EN 1993-3-1 pospobneHo 3amis
JNONOBHEHHS yMOB, BUkiaaenux y EN 1991-1-4
IUIl BpaXyBaHHsS BITPOBOI'O HABAHTAKEHHsS Ha
IpaTdacTi OMOPH, LIOMJIM Ta JUMOBI TpyOu 3
BIATSDKKAMU.

OcCkiNbKM  OMOpU AN TOBITPSIHUX  JIIHIA
PO3MIANAIOTHCS, SIK TMPALO0Yl T BITPOBUM
HABAHTAKEHHSIM B CTIOJIy4eHHI 3
HABAaHTAKEHHSIM BiJ OKeJIedl, BUMOTH Oe3MeKu
Ta CHelliajibHl BUMOTH (K, HATPUKIAMA, IJIs
MNPOBIIHUKIB, 130 Ta  130JSIIIHUX
NPOMIKKIB 1 T.JI.) TOBHICTIO BHUKJAIeHI Y
CENELEC Code EN 50341, Ha skuii MOXKHa
MOCHJIATUCS. TIPU BUKOHAHHI PO3PaxXyHKIB IS
MOMIOHUX KOHCTPYKIIIH.

Bumoru 1momo MIIHOCTI CTaJI€BUX €JIEMEHTIB,
HaBE/ICHI Y TAHOMY PO3JLI, MOKHA PO3TIISIIATH
SK TpaBwWiIa, 0OOB’SI3KOBl IO BUKOHAHHS IOAO
BinnosinHOCTI BUMoram EN 50341 mist omop
NOBITPSIHUX  JIiHIH, 1 BHUKOPHUCTOBYBATH SIK
aNbTEPHATUBHUIA  KPUTEpId 1O  TpaBui,
HABEICHNUX Y JAHOMY CTaHIAPTI.

YactnHa 3.2 miaroroBaHa Yy CHiBmpami 3
texHiuanM komiterom CEN/TC 297: Oxkpemo
crostdl TpyOu.

byno BKkIIOUEHO YMOBH, WO JO3BOJISIIOTH
BUKOPUCTAHHS PI3HUX YACTUHHHUX KOe(ill€HTIB
OTIOPY Y BUMAJKY PO3PaXyHKY KOHCTPYKLIH YU
€JIEMEHTIB 32 Pe3yJIbTaTaMH €KCIIEPUMEHTIB.

Hauionaapnuin noaarox 10 EN 1993-3-2

Lei craHmapT Hamae anbTEPHATHUBHI NPOLIEIYPH,
3HAYEeHHsS 1 peKOMeHJamii JJisi KiaciB 13
NPUMITKaMHU, sIKI MOXYTb BKa3yBaTH MiclLe, 1€
HEOOX1HO 3poOWMTH  HallOHANBbHUH  BHOID.
TakuM 4YMHOM, HAIlOHAJBHUHA CTAHAAPT, KUK
BOopoBamkye EN 1993-3-2) mnoBuHeH waru
HALllOHAJIbHUM JTOAATOK, SIKMH BKJIIOUaB OU yCi
HALIOHAJIbHO  BH3HAUEHI  MapaMeTpH, skl
BUKOPHUCTOBYIOTBCS npu NPOEKTYBaHHI

6

— 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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OynmiBenb Ta LMBIIBHHX CHOPYA, INO OyayTh
noOyaoBaH1 y BiAMOBIqHIHM KpaiHi.

HauionanpauM BHOOPOM JTO3BOJICHO BBIMTU 1O
EN 1993-3-2 3a 1omoMoror0 miapo3IiiB:

-233.1(1)
-2.3.3.5(1)
-2.6(1)
-4.2(1)
-5.1(1)
-52.1(3)
- 6.1(1)P

- 6.2.1(6)
-6.4.1(1)
-6.4.2(1)
-6.4.3(2)
-7.2(1)
-72(2)
-9.1(3)
-9.1(4)
-9.5(1)
-A1(1)
—A.2(1) (2 micus)
-C2(1)

National choice is allowed in EN 1993-3-2
through paragraphs:

~23.3.1(1)
~2.3.3.5(1)
—2.6(1)
—4.2(1)
~5.1(1)
~5.2.1(3)
~6.1(1)P
—6.2.1(6)
—6.4.1(1)
—6.4.2(1)
~6.43(2)
—7.2(1)
~7.2(2)
~9.1(3)
~9.1(4)
—9.5(1)
-A.1(1)
—A.2(1) (2 places)
-C.2(1)
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1 3ATAJIBHI ITOJIOXXEHHSA
1.1 Cdepa 3acTocyBanus

(1) Hw gactmay 32 EN 1993
3aCTOCOBYIOTH [0 MPOEKTYBAHHS KOHCTPYKIIiH

BEPTUKAJIBHUX  CTAJIEBUX  TUMOBHUX  Tpyd
kpyrioro abo KOHIYHOro mnepepizy. B Hil
PO3TIIAHYTI TUMOBI TpyOH, K1 €
BIJIBHOHECYUYHNMHU, TAKUMH, 1[0 MAIOTh OMOPU Ha
TIPOMIKHIX PIBHSIX abo 3aKpITUIeH]
BIATSIKKAMU.

(2)  Ionoxenns JaHoi YaCTUHHU

JIONOBHIOIOTh  ITOJIOJKEHHSI, BCTAHOBJIEHI B
yactudi 1.1 EN 1993,

(3) Mana wactmHa 3.2 pPO3MNIANAE TIIBKH
BUMOTH J10 ONOpPY (MILHICTB, CTIHKICTD 1 BTOMA)
CTaJIEBUX TUMOBHX TPYO.

MpumiTka. B 1anoMy kKoHTEKCTi (TOOTO OMOpPY) TEPMiH
JIIMOBa TPy 6a BITHOCUTECS JI0:

a)  KOHCTPYKIIiif TUMOBHX TPYyO;

b)  crameBuX MUIIHAPUIHUX CIEMEHTIB OAarT;,

C) CTaleBUX  IWIHJAPWYHAX  KOJIOH  INMOTI 3
BIATSDKKAMH.

(4)  TlonokeHHs, IO CTOCYIOTBhCS TaKUX
ACTEKTIB, SIK XIMIYHUI BIUTUB, TEPMOIUHAMIYHI
XapaKTepUCTUKH  abo  TeruioBa  130JIALIS,
posrasiHyTi B EN 13084-1. Jlns npoeKTyBaHHS
¢byrepysanns qus. EN 13084-6.

(5) @ynpmamentn i3 3amizo0eToHy I
CTaJIeBUX NMUMOBHX TPyO posrysiHyTi B EN 1992
1 EN 1997. ITus. Takoxx 4.7 1 5.4 EN 13084-1.

(6) BiTpoBi HaBaHTaXXeHHsS pO3IJISHYTI B
EN 1991-1-4.

MpumiTka. MeToan BU3HAYCHHS peaxilii Ha JiO BITPY
JULS TUMOBHX TPYO 3 BUITS)KKAMH BCTAHOBICHI B JIOIATKY
B EN 1993-3-1.

(7)  Jlana uwacTuHa He PO3TJsiHAae OCOOIUBI
MOJIOKEHHSI TIPOEKTYBaHHS 3 ypaxXyBaHHSAM
CEHCMIYHUX BIUIMBIB, sIKI BCTaHOBJIEHI B
EN 1993-3-11 EN 1993-1-11.

(8) Tlomoxxenust pis  BIATSOKOK Ta  1X
NpuUCTOCYBaHb BcTaHoBieni B EN 1090,
yactuda 2 1 EN 13084-1.

(9)  Ilpu BUTOTOBJIEHHI CTajJe€BUX TUMOBHX
TpyO HeoOxiaHO BUKOHYBaTH BUMOrd EN 1090,
yactunu 2 1 EN 13084-1.

HpI/IMiTKa. Burorosienna PO3MIAAIOTE B TOMY CCHCI,
1o HGO6X1Z[HO BKasaTu AKICTh 6yl[1B€JH>HI/IX MareplaiiB 1
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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 loads are
EN 1991-1-4.

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

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 construction
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BUPOOIB, MIUISTAIOYNX BUKOPUCTAHHIO, 1 CTaHJIApPT
SJKOCTI BHTOTOBICHHA Ha  MICI, SKAH TOBHHEH
BUITIOBLJIATH MOJOKESHHSM MIPABIIT IPOSKTY BAHHS.

(10) 'V EN 1993-3-2 po3ristHyTI HacTymHI
NIUTAHHS:

Yactuna 1. 3araibHi MOJOKEHHS,
YactuHa 2. OCHOBU NIPOEKTYBaHHS,
UYacrtuna 3. Marepiany,

Yactuna 4. MiLIHICTB;

Yactuna 5. CTpyKTYpHHIHA aHAa3;
UactuHa 6. 'paHudHI CTAHU IO MIITHOCTI,

Uactua 7. I'paHM4HI CTaHH 3a HECYHOO
30ATHICTIO;

Yactuna 8. IIpoextyBanHs, 10
CYIPOBOKYETHCS BUMTPOOYBAHHSM,

Yactuna 9. Broma.

1.2  HopmaTuBHI NOCHIAHHA

(1) HacrtymHi  HOpPMaTHUBHI  OKYMEHTH
MICTATh TOJIOKEHHS, SIKi, 3a JIOMOMOTOI0
HABEJICHHS TOCHWJIAHb B I[bOMY JOKYMEHTI,
CKJIAZIat0Th MIOJIOXKEHHS TaHOMY
€Bporneiicbkkoro craHpapry. Jnsg nmaTtoBaHuX
MOCUJIAHb HE 3aCTOCOBYIOTH MOAANBIII 1X 3MIHH
abo meperisin. 3a0XOUYETbCS  JOCIIKEHHS
MOYUIMBOCTI 3aCTOCYBAaHHSI OCTaHHIX BHIAHb
HAaBEIEHNX HIDKYE HOPMATHBHHUX JOKYMEHTIB
CTOPOHAMHM TI0 yrojax, 3aCHOBAHUX Ha
mirouomy  EBponeiicbkomy ctaHmapti. s
HEJJaTOBAHUX TOCHJIAaHb 3aCTOCOBYIOTh OCTAHHE
BU/IAHHS HOPMATHUBHOI'O JOKYMEHTA, Ha SIKHI
HaBEJIEHO TIOCHJIAHHS.

EN 1090 Bueomoenenns cmanesux
KOHCIMPYKYIH | QIIOMIHIEGUX KOHCMPYKYTIL,

EN 10025 'apsiuexamani eupobu 3 nene2o8anoi

KOHCIMPYKYIHHOT  cmau.
HOCMAYAHHA,

Texniuni  ymosu

LN 10088 Heporcasitoua cmaiis,

EN 13084-1 Binvnocmosui npomuciogi Oumosi
mpyou. Yacmuna 1: 3aeansvhi sumoai;

EN ISO 5817 3eapiosanns. 3eapui uieu npu
36APIOGAHHI  WIAGAEHHAM  CMQl,  HIKeJ,
mumady ma ix Ccniaeie (He  GKIIOYAIOYU
npomenege  3eapro6auus).  Pieni  sikocmi
3a1eHCHO 6i0 Oeghexmie waa.

materials and products that should be used and the
standard of workmanship on site needed to comply with
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

(1)  The following normative documents
contain provisions which, through references in
this text, constitute provisions of this European
standard. For dated references, subsequent
amendments to or revisions of any of these
publications do not apply. However, parties to
agreements based on this European standard are
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 ISO 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  IlpunymeHnHs

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

1.4 BinmiHHicTh MK nNpUHOUNAMH |
NPaBHJIAMH 3ACTOCYBAHHS

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

1.5  Tepminu i BUSHAYEHHSA

(1) Y npaniti dwactuni 3.2 EN 1993
3aCTOCOBYIOTb ~ TEPMIHM 1  BHU3HA4YEHH,
BcTaHoByiieHI B EN 1990 nis  3arajgpHOroO
3acTOCyBaHHs B €BpOKOAAX.

(2) B nonosuenns no wactunu 1 EN 1993 B
maHii dYacTwHi 3.2 3aCTOCOBYIOTH HACTYIIHI
BU3HAYEHHSI. BusHauenss, 110
BUKOPHUCTOBYIOTBCS JIJISl KOHCTPYKIH TUMOBUX
TpyO, mokasani Ha puc. 1.1.

1.5.1 /Jumosea mpyba

BeprukanbHa crajeBa criopyaa abo OyziBebHi
KOMIIOHEHTH, SIKI BUBOISTD BIMPaIlbOBaHI Ta3H
abo iHmI ra3onofiOHI NPOAYKTH 3TOpPaHHS,
NPUIUITMBHE a00 BiATIpAIlbOBAaHE TMOBITPS B
HABKOJIMIITHE CEPEOBHIIE.

1.5.2 Binsuo-cnupaiwoua oumosa mpyoa

JumoBa TpyOa, Hecyunii ctoBOyp KOl HE Mae
3'€MHAHb HI 3 OJHIEKD KOHCTPYKIIEW HaA
OTIOPHUM PiBHEM.

1.5.3 Jumosa
GIOMAIICKOI0

mpyba, 3aKkpiniienda

HdumoBa TpyOa, Hecyunit cToBOyp  sKOI
MIATPUMYETHCS 32 JIOMOMOTOK BIATSKOK HA
ogHOMY a00 NIEKIJIbKOX PiBHAX BHCOTH.

1.5.4 Jlumosa mpybda 3 00uHOUHOI0 CHIIHKOIO

JumoBa TpyOa, Hecyda OOOJIOHKa SIKOI TaKOX
BUBOAWTH Ta30MOMIOHI TPOAYKTH 3TOPaHHSL.
BoHa moske mMatu Teruioi3onsiiamid map i/abo
BHYTpILIHE (QyTEPYBaHHS.

1.5.5 JAumosa mpyba 3 noogiiinow cminkorw

JumoBa TpyOa, 1O CKIAAA€ThCs 13 30BHIIITHBOI
cTameBoi Hecydoi OOOJNIOHKM 1  OJHOTO
BHYTpPIIIHBOTO (PyTEPYBaHHS, $IKA& BHUBOIUTH
razonoziOHi MPOAYKTH 3TOPAHHSL.
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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.
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1.5.6 bazamocmeonsna oumosa mpyoa

I'pyma 3 nBox abo Oijblne 3a CTPYKTYPOIO
B3a€MO3B'S3aHUX AUMOBHX Tpyd abo rpyma 3
nBox abo Oinbme ¢QyrepyBaHb B MeXkKax
OOOJIOHKM KOHCTPYKLII.

1.5.7 @ymepysannsn

CrpykrypHuii eneMeHT (MemOpaHa) CHCTEMHU
dyTepyBaHHS, IO MICTUTBCI B  MeXax
OOOJIOHKM KOHCTPYKLII.

1.5.8 Cucmema pymepysanns

imicHa cucTema, sIKa BIZTOKPEMITIOE
razonozioHi NPOAYKTH  3TOPaHHs BiA
CTpyKTypHOi ~ oOonoHKH. BoHa  BKiIIOUae

byTepyBaHHS Ta HOro OMOPH, MPOMIKOK MiX
byTepyBaHHIM 1 OOOJIOHKOK KOHCTPYKIIi Ta
130JIALI O TTPH 11 HASIBHOCTI.

1.5.9 Qéonouka koncmpyxuii

OcHOBHa cnpuiiMaroda HABAaHTAKEHHS CTajieBa
KOHCTPYKLISL OUMOBOI TpyOM, 1O sIKOi He
BKJTFOUEHi (praHIi.

1.5.10 Aepoounamiunuii npucmpiii

IIpuctpiii, sikum 3abesnedyena numMoBa TpyOa
IUIs 3MEHINEHHST BUXPOBOro 30ymkeHHs 0e3
301bIIEHHS] KOHCTPYKIIHHOTO AeMIT)yBaHHSI.

1.5.11 Jemndpyrounit npucmpiii

IIpuctpiii, sikum 3abesmedeHa numMoBa TpyOa
IJIE  3MEHILIEHHS  KOJNMBaHb  BHUXPOBOTO
MOXOIKCHHSI HUISIXOM 301TbIIICHHST
KOHCTPYKLIHHOTO AeMIiyBaHHsI.

1.5.12 Cnoiinep

IIpucTpiif, MO NPHEAHYETBCS OO MOBEPXHI
IMMOBOI TPYOU 3 METOKO 3MEHIIEHHs! I BITPY.

1.5.13 Cnipaneeuoni noscu, kKodxcyxu abo
wabeni

[Ipuctpoi, MO NPUETHYIOTHCS IO 30BHIIITHBOI
NOBEPXHI AMMOBOI TPYOHW AJsl 3MEHIUEHHS Aii
BITY.

1.5.14 Hecyua niuma

l'opusoHTanpHa 1IMTa, 3aKpimieHa B 0asi
IMMOBOI TPyOH.

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.
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JiuMoBa TpyOa
Multiflue chimney

1 — kpaBaTka; 2 — NpoMizKHUIT NpUcTpiii; 3 — oryIAAOBI
JaBepiri; 4 — npeHakHA TpyGa; 5 — ocHOBa aGo Hecy4a
IIATa; 6 — OroJIoBOK; 7 — BepXHfl INIUTa; 8 — KyT
oroJioBka; 9 oiuni omopm; 10 izoasnmin 3
MiHepaaibLHOT BaTH; 11 - dyrepyBanns;
12 cnojyuynmii  Quavenn; 13 000/10HKA
KOHCTpYKHii; 14 - Bxigumii orBip; 15 — ocHoBa
¢yrepyBanns; 16 — ocHoBHHII KoHYc; 17 — 00KHUMHE
Kinbue; 18 OCHOBHA  TMIPOMiKHA  ollopa;
19 - ¢pynaamentni 60oarn; 20 — KiIbIE ROPCTKOCTI
(mpm  HeoOximgmHocTi); 21 BepxHiil  KoHYC;
22 — cmipaneBUWAHI aepoguHaMivuHi cTabimizaTopu;
23 — npoMikHUIT KoHYC; 24 — cnioyuHmii ¢uiaHennb;
25 — posginoBa meperopojka; 26 — nemngyroqmii
npuctpiii; 27 — pyrepyBanns; 28 — cXoAMHKH-CKOOH;
29 — numTa 6a3m

OJIMHOYHOIO CTIHKOIO
Single wall chimney

HO/IBIHHOIO CTIHKOIO
Double wall chimney

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 Base
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

Pucynox 1.1 —- BusHaueHHs, 110 BUKOPUCTOBYIOTBHCS JIsl TUMOBHX TPYO

Figure
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1.1 — Definitions used for Chimneys
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1.5.15 @®yunoamenmnuii 601m

Bont, 1o BUKOPUCTOBYETHCS ISl MPUETHAHHS
OUMOBOI TpyOH 10 pyHAAMEHTY.

1.5.16 Kinvys sicopcmrocmi

I'opusoHTaNBHI €JIEMEHTH, 110
BUKOPHUCTOBYIOTBCS JJIs 3ar00ITaHHs OBaTi3amii
1 30epexenHss kpyrioi Gopmu OOOJOHKHU
OUMOBOI TPyOM B MpoOLIEC] BHUTOTOBJIEHHS 1
TPAHCIIOPTYBaHHS. | OpU3OHTANIBHI E€JIEeMEHTH,
IO BUKOPUCTOBYIOTBCSA [UIA  3a0€3MeueHHs
JKOPCTKOCTI y BHpi3ax 1 oTBOpax abo mpu
HEOOXITHOCTI TpH 3MiHAX YXHIy OOOJNIOHKH
KOHCTPYKLII.

1.6 Ilo3Ha4yeHHs1, 0 BUKOPHCTOBYHOThHCS
B yacTtuHi 3-2 eBpokoay 3

(D) B  pomoBHeHHST OO0 — TO3HAYEHb,
BCTAHOBJIEHUX B EN 1993-1-1,
BUKOPHUCTOBYIOTb HACTYTIHI OCHOBHI
MO3HAYEHHSI:

c — JIOTTyCK Ha KOPO3II0;

N — KIJIbKICTD I[UKJIIB;

b — mamerp;

d — niametp Oonta,;

h — BUCOTA,

m — VXU,

{ —4ac;

w — THCK BITPY;

ref  — mocuiaHHS,

crit  — KpUTHYHA BEJMYMHA,

ext  — 30BHINIHI,

F — HABAHTAXKCHHS,

f — BTOMa,;

int — BHYTPIIIHIH;

lat — nonepedHuit (BiTep);

top — BEPXHS YaCTHHA,

R — PO3pUB;

Temp — Temmneparypa,

A — Koe(iLliEHT eKBiBAJICHTHOCTI;

n — koedilieHT AN ypaxyBaHHS e(]ekTiB

OPYroro nopsifiky.

(2)  HomatkoBi MO3HAYEHHs BU3HAUEHI TaM,
7ie BOHH 3yCTPI4ar0ThCs BIIEPIIE.

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)

c corrosion allowance
N number of cycles

b diameter

d bolt diameter

h height

m slope

t time

w

re

top  top

R rupture

Temp temperature

A CJequivalence factor

n Ofactor to account for second order
effects

(2)  Further symbols are defined where they
first occur.
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2 OCHOBU ITPOEKTYBAHHA
2.1 Bumoru

2.1.1 Ocnoeni sumozu
(D) Hus. EN 1993-1-1.

(2)P  HumoBa  Tpyba  moBuHHa  OyTH
CIPOEKTOBaHA Tak, OO BOHA BIAMOBiAAIA
OCHOBHUM BUMOTaM, BCTaHOBIeHUM B EN 1990
i EN 13084-1, 3a ymMOBH TOro, mo BOHa €
BIMOBIMHUM YHHOM 3MOHTOBAHOIO 1 TEXHIYHO
00CTyrOBYBaHO.

(3)  IIpoexkT KOHCTPYKLii AWMOBOI TPyOH,
3aKpITUICHOT BIATSDKKAMH, MOBUHEH
BiAMOBIIATH BIIIOBI THUM MyHKTaM
EN 1993-3-1, a TakOK AaHii 4YaCTHHI.

2.1.2 Hacmanoea no 3a0e3neydeHiio

Haodiinocmi

(1)  dna mepeBipoOK TPaHUYHHUX CTaHIB 3a
HECYyHUOI 3JaTHICTIO IUMOBUX TPYO MOXKYThb
OyTH PUIHATI Pi3HI PiBHI HAAIHHOCTI 3aJI€KHO
Bl MOMKJIHUBUX EKOHOMIYHHUX 1 COLHaJIbHUX
HACJIAKIB IX PyHHYBaHHSL.

Mpumitka. g Bu3HAYCHHS Pi3HUX PIBHIB HAAIMHOCTI
quB. Jlonatok A.

2.2 HpuHuunu
TPAHUYHUM CTAHOM

PO3PAXyHKY 3a

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

23 i i
cepexoBHIIa

BILIHBH HABKOJHIIHLOIO
2.3.1 3azaneni nojrodncenns

()P IloBuHHI  BHMKOHYBaTHCS
BuMord yactuau 4 EN 1990.

3arajibHi

(2)  MingHicTh 1 CTIHKICT OUMOBOI TPyOH
NEePEeBIPAIOTh HA BIUIMBH, PO3TIAHYTI B 2.3.2 1
233.

2.3.2 IHHocmiini Hasarnmaixicenns

(1) IIpm  obuucneHHi  BIacHOI  Baru
HEOOXITHO  BpaxyBaTH [MOBHY  TOBLIMHY
CTaJIeBOl KOHCTPYKIIi ©Oe3 BTpaTu BHACIIAOK
KOpO3ii.

(2)  TlocrifiHi  HaBaHTa)XEHHS  IOBWHHI
BKJIFOUATH PO3PAXYHKOBY Bary BCIX MOCTIHHUX
KOHCTPYKLIH Ta 1HIINX €JIEMEHTIB, BKIFOUAIOYH
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2 BASIS OF DESIGN
2.1  Requirements

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

(2)P 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 wultimate limit states
verifications for chimneys, depending on the
possible economic and social consequences of
their collapse.

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

2.2 Principles of limit state design

(1) See2.2 of EN 1993-1-1.

2.3 Actions and environmental influences

2.3.1 General

(1)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
2.3.2and 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,
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GbiTiHTH, 130JALIF0, 3MICT MUY, MPHJIUNIAI0YHI
TIOMIJI, TTIOKPUTTS Ta 1HIII HaBaHTaXXeHHS. Bary
aUMOBOI TpyOu Ta ii pyTepyBaHHS BU3HAYAIOTH
BignoBinHo a0 EN 1991-1-1, BpaxoBywo4m
TPUBAJ HABAHTA)KEHHS ra3ornoniOHOro cepeno-
BuIa abo BOJIOTH Ha INiJBHICTD (pyTepyBaHHS,
SKIIO L€ € BAXKJIUBUM.

2.3.3  3MiHHI HABAHMAIICCHHA
2.3.3.1 Tumuacosi nasaumaicens

(1) Mo mnnmarpopM 1 Oropox IOpPYUHIB
3aCTOCOBYIOTh THMYACOBI HABAHTAXKEHHSI.

MMpumiTka 1. Iadopmaris mpo THMYAaCOBI
HABaHTAXCHHS, IO BUKOPHUCTAH] JI0 IIAT(HOPM 1 OTOPOK
HOpPYYHIB, MOXke OYTH BCcTaHOBIeHa B HaroHanbHOMY
Jlonarky. PekoMeHIYIOTECS HACTYIHI XapaKTepUCTHUHI
BEITMYMHA TUMYACOBUX HABAHTAXKEHD!

—  TwumvacoBi  HaBaHTaXXeHHS  Ha  INATQOPMH:
2,0 kH/™* (takox mxuB. EN 13084-1) (2.1a)
—  TopusonTambHi  HaBaHTaXEHHS Ha  OTOPOXKI
mopyuHiB: 0,5 kH/M (2.1b)

MpumiTka 2. MoxHa BBaXaTy, IO JlaHI HABaHTaKCHHA
JUIOTH 32 BIJICYTHOCTI 1HIIX KIIMATHIHAX HABAHTaXKCHb.

2.3.3.2 Bimposi HasanmaicenHs

(1)  BiTpoBe HaBaHTaXeHHS NPUHMAIOTH 3a
EN 1991-1-4.

(2)  BiTpoBi HaBaHTa)XEHHS NPHUKIATAIOTH
70 30BHIIIHIX TOBEPXOHb ITUMOBOI TPyOH B
JOMy 1 J0 JOTNOMIKHUX KOMITOHEHTIB,
HanpuKIan, 10 cxoaiB. OKpiM CHJI Omopy, IO
BUHHUKAIOTh BHACHIJOK IMyJbCcalllii y Hampsimi
BITPY, HEOOXITHO PO3IJIAATH MONEPEdHi CHIIH,
IO  BHWHUKAKOTb  BHACIHAOK  BHUXPOBOTO
30yIKeHHs, 1 BUKJIMKAKOTh BiOpawii JUMOBOI
TpyOu.

Mpumitka. g ammoBux  TpyO,  3aKpIiIUIEHUX
BIATSIKKAMH, Takox auB. Jlomatox B EN 1993-3-1.

(3)  Iami BITPOBI HaBaHTA)XEHHH,
HaAIMPUKJIA, BHACJTI IOK HEpPiIBHOMIPHOTO
posmomily THCKY BIiTpy (oBamizamii) abo
edexTiB iHTepdepeni, HEOoOX1aHO

BPaxXOBYBAaTH, SIKIIO TIEPEBUIIECHI BiIMOBIAHI
kpurepii, aus. 5.2.1.

4) HasanTaxxenss, BUKJIUKaHI
iHTepdepeHL HHIM rajionyBaHHAM abo
KJIACUYHUM raJIoNyBaHHSIM OLIIHIOIOTh

Bignmosinuo 1o EN 1991-1-4.

(5)  Sxmo mpumyckarTh, IO AUMOBI TPyOH
OyayThb CXWIbHI O HAIAMIPHUX KOJIUBAHb TIiJ

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
2.3.3.1 Imposed 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 following
characteristic values of imposed loads are recommended:

—  Imposed loads on platforms: 2,0 kN/m* (see 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.

2.3.3.2 Wind actions

(1) Wind action should be taken from
EN 1991-14.

(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
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TI€0  BITPY, TO [UIsI 3MEHIIEHHS ILbOTO
NpURMarOTh  3aXOOW  TPU  IPOEKTYyBaHHI
BKJIFOYAIOYM  BCTAHOBIIEHHS  JeMII(yrOUnx
NpUCTPOIB, nuB. [lonarok B.

2.3.3.3 Buympiwiniit muck

(1)  Sxmo MOXJIHBI BHUIAIKH, SKI MOXYTb
HABECTU 1O 3HIXKEHOro ad0 MiABUINEHOTO
TUCKY, IO BIAXWISIETbCS BiJl HOPMH, TO TaKi
BUIIAIKH PO3TIISIIAI0Th SIK BHUITaIKOBI
HAaBAHTAXKEHHS.

IIPUMITKA: 3pmkednuii THCK MOKHAa BH3HAYHTH,
HalIpuKJIaa, 13 MBUJKOCT1 Ta30BOI0 IIOTOKY, MIUILHOCT1

rasy, 3aralbHOTO OIOPY MOTOKY 1 YMOB HAaBKOIHITHBEOTO
cepenopumma, 1uB. EN 13084-1, Jlonatok A.

2.3.3.4 Tepmiuni Hasanmaxicenmus

(D) Tepmiune HaBaHTa)KEHHsI MO3Ke
CKJIafaTHCA 3 PIBHOMIPHO PO3MOALIEHOI I10
KOHCTPYKLIi TeMrepaTypy 1 BIUIUBY Mepenany
TEMIIeparyp, BUKJIIKAHOT'O BILJTHBOM
METEOPOJIOTIYHIX  YMOB 1  eKCIuTyararii,
BKJIFOYAIOYH BIUIMBH, IO TMOB’S13aHI 3 TIOTOKOM
rasy.

(2)  MereopomnoriuHi TEMIIepaTypHi
HaBaHTaxkeHHs quB. B EN 1991-1-5.

(3) Taxox HEeoOXiHO BpaxyBaTu
TEMIIEepaTypH, BUKJIMKaHI BILUIBOM
eKCIUTyaTalli 1 Taki, IO TOB’s3aHi 3 TOTOKOM
razy. nuB. EN 13084-1 1 EN 13084-6.

2.3.3.5 Hasanmaocenns 6io oorcenedi

(1)  Hna gumoBux TpyO, siki OyAyTh CXUIIBHI
10 HAaBaHTAKEHb BIJ OKeNeHdl, BU3HAYAIOTh
BIAMOBIAHY TOBINUHY JIbOMY, LIJIBHOCTI 1
pO3MOiITy.

Mpumitka 1. Jloxmagmimma  iHpOpMAIis — IMOJ0

HABaHTaXCHHS BiJ OXeJle[i Moke OyTH BCTAHOBICHA B
HarmionansaoMy JloaTky.

IMpumirka 2. Takox aus. 2.3.2 EN 1993-3-1.
2.3.3.6 Ceitcmiuni HAQSAHMAICEHHSA

(D) CeficMiuyHI HaBaHTAXXCHHs BH3HAYAIOTh
B EN 1998-6. Takox nus. EN 13084-1.

2.3.3.7 Cnanaxysanns

(1)  HeoOxigHO  pO3TISIHYTH
criayiaxy BCEpenuHi JUMOBOI TPpyOu.

HeOe3meky

Ipumirka. Cnanaxu B JUMOBHX TpyOax MOXYTh OyTH
BHKJIMKaHI 3aiMaHHsIM:

— HEe3rOpuIoro  maiWBa, IO
IpueaHaHUH Ooitnep ado mid;

npoiinuio  4epes
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taken to reduce these in the design, or by
installation of damping devices, see Annex B.

2.3.3.3 Internal 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 density, the
total resistance to flow and the ambient conditions, see
EN 13084-1, Annex A.

2.3.3.4 Thermal 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.

2.3.3.5 Ice 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.

2.3.3.6 Seismic actions

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

2.3.3.7 Fire

(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 boiler or
furnace;
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— HE3rOpUIOTO  BHKWJAY  BYIVICBOJHIO,  BHACIIJIOK
PO3PHUBY MIYHOI TPYOH,

— IIMapy Harapy i BUAUICHB CIPKH,

— OyJb-AKUX BHIUICHb, HAIPUKIA, TEKCTHIIFO, MACTHIIA
ab0 KOHICHCATIB.

(2) Hecyua KOHCTpPyKLisi HE TIOBHHHA
MiATABAaTHCS PYHHYBAHHIO BHACHIZOK BIUIMBY
cnamaxy. IHImi 4dYacTuHH mOONMM3y IUMOBOI
TpyOM He TOBMHHI HarpiBaTucs A0 iX
Temneparypu  3aiimanHa.  SIkmo  icHye
HeOe3meka crajaxy, HeoOXiqHO 3a0e3nmedyuTH
HAsIBHICTb  BIATOBIAHOTO  MPOTHUITOXKEKHOTO
nokputts. Jus. EN 13084-6 1 EN 13084-7.

2.3.3.8 Ximiuni nasanmaicenms

(1)  Ximiuni
EN 13084-1.

HaBaHTaXCHHA JUB. B

2.4  IlepeBipkM TrpaHHYHHUX CTaHIB 3a
HeCy4o10 31aTHICTIO

(D) Po3paxyHKOBI BEeTMYMHU HABAHTAXKEHb 1
CIIOJy4eHb HaBaHTaxeHb 1uB. B EN 1990.

(2) B nomoBHEHHs IO TPAHUYHOTO CTAHY IO
MIITHOCTI 1 OIIHII BTOMH BRKJIUBUMH MPH
NPOEKTYBaHHI MOXYTb OyTH I'paHMYHI CTaHH 32
MPUIATHOCTI o eKCIuTyaTanii
(nmuB. Yactuna 7).

MMpumiTka. YacTuaHI KOSDITIEHTH TPAHUIHUX CTAHIB 110
MIITHOCTI JuB. B JlomaTky A.

2.5 T'eomeTpHuHi XapaKTepPUCTHKH

(1)  KopcTkicTh 1 MIIHICTD CTPYKTYPHHUX
€JIEMEHTIB BH3HAYAIOTh 3 BUKOPHCTAHHSIM
MOYAaTKOBHX TEOMETPUYHUX XaPaKTEPUCTHK,
BPaXOBYIOUU JOMYCKH Ha KOPO3it0 ado0 BIUIHB
TEMIEPAaTypH, SKIO L€ € BaXIUBUM, [IUB.
qacTuHH 3 1 5.

2.6 CrilKIicTL

(1) Bumorum nmo CTIHKOCTI 3aOBOJIBHSIOTH
HTIXOM 31 iCHEHHSI OILIHKU BTOMU
(muB. wactuHy 9) 1 BIANOBIAHOTO BUOOPY
PO3paxyHKOBOI TOBINMHU OOOJOHKUA  (AUB.
nyHKT 4) 1/abo BIATOBIIHOTO 3aXHCTy BIJ
koposii. Takox quB. yactuHa 4 EN 1993-1-1.

Mpumitka. B Hamonatsaomy JlogaTky Moxe OyTH
BCTAHOBIJICHA 1H(OPMAIIS MO PO3PAXYHKOBOMY TEPMIHY
cIyKOM KOHCTpYKIli. PexoMeHoBaHMit TepMiH cIyxOH
30 poxkiB.

—  unburned hydrocarbon carryover following a furnace
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.

2.3.3.8 Chemical 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 service life of
30 years is recommended.

17
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3 MATEPIAJIN
3.1 3arajabHi HoJ10KeHH

(D) Hus. EN 1993-1-1, EN 1993-1-3 i
EN 1993-1-4.

3.2  KoncrpykuiiiHa cTajab

3.2.1 Bracmueocmi mamepiany

(1)  BingnosinHy yBary HEOoOX1aHO
OPUIITUTH 3MiHI MEXaHIYHUX BJIACTUBOCTEH
CTaJll BHACJIJIOK TeMIEPaTypH HABKOJIUITHHOTO
cepenoBuina 1 pobodoi TeMmmeparypHu, IUB.
3.2.2(1).

(2) Hna Temmeparyp, INO NEPEBUINYIOTH
400 °C, HeoOXigHO pO3MIAHYTH epEeKTH
MOB3y4OCTI BHACTIIOK TeMIEpaTtypu Imod
YHUKHYTH PYHHYBaHHS IIPU TIOB3Y4OCT!.

(3) Bumorum nmo B'SI3KOCTI KOHCTPYKLIHHOI
cram nuB. B EN 1993-1-10.

3.2.2 Mexaniuni e1acmueocmi
KOHCMpYKUIHOT 8y2iieyesoi cmaiii

(1)  MexaniuHi BJIACTHUBOCTI
KOHCTPYKIIHHOI Byryenesoi cram S 235, S 275,
S 355, S 420, S 460 1 crami, CTiiiKOi 10
armocdepHoi koposii, S 235, S 275, S 355 nus.
B EN 1993-1-1. BnactuBOCTI TpH BHIIUX
temnepatypax aus. B EN 13084-7.

3.2.3 Mexaniuni eaacmueocmi

Hepoicasilowoi cmaii

(1)  MexaHiuHi BJIACTUBOCTI HEP>KaBIOUOI
cram auB. B EN 1993-1-4, saxuii QiMCHUN 11st
temneparyp no 400 °C. BmactuBocti mpu
BHUIIUX Temneparypax aus. B EN 13084-7.

3.3 3'enHaHHSA

(1)  Marepianu s 3'€qHaHHSA, 3BAPIOBAJIbHI
marepiany, Tomo auB. B EN 1993-1-8.
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3 MATERIALS
3.1 General

(1) See EN 1993-1-1, 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

(1)  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 properties of stainless
steels

(1)  For the mechanical properties related to
stainless steels see EN 1993-1-4 wvalid 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
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4 CTIMKICTh
4.1  Jomyck Ha KOpo3iio

(1) Hdng cXuapHUX 1O BIUIUBY KOpPO3ii
MOBEPXOHb HEOOXIAHO POOHTH IOMyCKH Ha
KOpo3iro. OO04YMCcieHHs CTIHKOCTI 1 BTOMH
MOBHMHHI OyTH 3aCHOBaHI Ha TOBINWHI CTaJI, IO
MATAETHCSA BIUTMBY KOpo3il. SKmo cramb He
MAJAETbCA  BIUIMBY — KOpPO3ii, TO 1e¢ He
MPUBOAUTE 10 HEOOX1THOCTI pOOUTH Oy CKH.

(2)  Homycku Ha KOpO3il0 TOBHUHEH OyTH
PIBHUMH CyMi 30BHIIIHIX (Cext) 1 BHYTPIIIHIX
TOMYCKIB (Cint), AK BCTAHOBJICHO HIDK4E. Jle e
HEOOXITHO, JaHi JOMYCKH PO3PaXOBYIOThCS
BUXOAsuH 13 10-piyHOrO mepiony excruryararii
(ab0 yacTHUHU LBOTO MEPIOAY ).

(3) 3araqbHU  JOMYyCK  JONAKOTh 7O
TOBIIMHU, HEOOXIAHOI ISl 3a0OBOJIEHHS! BUMOT
JIO MILIHOCTI 1 CTIMKOCTI €JIEMEHTIB.

4.2  3oBHimHINi J0NyCK HA KOPO3il0

(1)  3oBHIWHINA AOMYCK HA KOPO31K0 MOBUHEH
BIIMOBIIATH yMOBaM HaBKOJIUIITHbOTO
CepeNOBHINA.

Mpumitka. B Hamionaneromy JlofaTky MOXYTH OyTH
BCTAHOBJICH] BEJIUYHHA JIA 30BHIIIHLOTO JOIIYCKY  Coxt-

Jlnst 3BUYalHUX YMOB HABKOJMIIHLOIO CEPEIOBHUINA
PEKOMEH/IOBaHI BeTUINHY HaBeeH] B Tadmuii 4. 1.

(2)  3oBHIHI  AOMYCKM Ha  KOpPO3ikO
3aCTOCOBYIOTh TUIbKH JIO BEPXHBOI YaCTHHH b
OUMOBOI TpyOHW, ne b - 30BHIIIHIA AiameTp
auMoBoi  TpyOm.  SAkmo ngumoBa  TpyOa
3HAXOAUTHCS B arpeCUBHOMY HaBKOJMIIHBOMY
CepeloBHUILi, BHKJIMKAHOMY  IPOMHCIOBUM
3a0pyaHEHHSIM, [OOBKOJHUIIHIMH  JAUMOBUMH
TpyOamu abo Oe3mocepenHbOr OJIM3BKICTIO 10
MOpsI, TO HEOOXITHO PO3TVITHYTH 301bIICHHS
JOMYCKIB 00 BXKUTU 3aXOAH 3aXUCTY.

(3)  HeoOxigHO BXKXHMBAaTH HACTYITHI 3aXOMH:

a) Bcl 3'eHAaHHS TOBHHHI OyTH CIIPOEKTOBaHI

Tak, MO0 yCyHyTH abo MiHIMI3yBaTH
BOJIOTO3aTPUMAHHS. Hanpuknan,
HEeoOX1THO PO3TIISIHYTH OpIEHTAIIIO

€JIEMEHTIB, IX KpaiB 1 BEJUYHHY KPOKY,
Tomo abo  HeoOximHO  3abe3mednTH
JeTalbHUMN 3aXUCT JaHUX 3'€1HaHb;

b) Ha piBHI I'PyHTY KOHCTPYKILIIO 3BUIBHSIOTH

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 (c.q) and internal allowances
(cint) as given below. Where relevant these
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 allowance c¢., For normal environment the
values in Table 4.1 are recommended.

(2) The external corrosion allowances only
apply to the top 56 of the chimney, where b 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,

b) vegetation at the ground line should be
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BiJl POCIMHHOCTI;

c) Oe3mocepenqHbO 3aMOHOJIYEHI EJIEMEHTH
abo peranm ¢yHIDAMEHTY MOBHUHHI MaTH
NOKPUTTS Uil TOro, INo0 MiHIMI3yBaTH

maintained clear of the structure; and

c¢) direct embedment or foundation
attachments should be coated to minimize
the potential for corrosion due to contact

NOTEHI HHY MOYKJIUBICTD KOpO3ii
BHACJIIOK B3a€MOJIi 3 IPYHTOM 1 BILTUBY
MOCTIHHOI BOJIOTOCTI.

Ta6auusn 4.1 — 30BHIUTHIA JOMYCK HA KOPO3IKO (Cext)

with soil and exposure to constant moisture.

Table 4.1 — External corrosion allowance (¢ey)
Yac BBy
Exposure time
Koxnuit
Cuctema 3axucty . .
Protection system Hepm} TOAATBIIHH
10 poxis 10-prunwmii nepiox
First 10 vears Each additional
10 years period
noapboBana ByrjicueBa cramnp (03 3alJAHOBAHOI MPOrpaMu IO
niepedapOoByBaHHIO) 0 1 MM (mm)
painted carbon steel (with no planned programme for repainting)
noapboBana ByricHeBa cTadb (i3 3alJJAHOBAHOK MPOTPAMOI0 10
niepedapOoByBaHHIO) 0 0
painted carbon steel (with a planned programme for repainting)
noapboBana  ByrjeumeBa  CTalb,  3aXMINCHA  I30JMIIERD 1
BOJOHCTIPOHUKHOK 00OJOHKO) 0 1 MM (mm)
painted carbon steel protected by insulation and waterproof cladding
HC3aXHMIICHA BYIJICIICBA CTAb 1.5 st (mm) 1 yist (mm)

unprotected carbon steel

HE3aXUINEHA CTallb, CTiHKa 10 atMochepHoi kopoaii (auB. (3))
unprotected weathering steel (see (3))

0,5 mm (mm)

0,3 MM (mm)

HC3aXUINCHA HEPKABIIOYA, CTAJIb
unprotected stainless steel

0

0

HC3aXHUINCHA BHYTPIIIHA HOBEPXHA  OOOJOHKH  KOHCTPYKLIi 1
HC3aXHUIICHA 30BHIIHA MOBEpXHA (YTCpyBaHHS B IJUMOBIH TpyOi 3
MOJBIMHOK CTIHKOK a0 OararocToBOYpHOi aumoBOi TpyOm (i3
BYIJICLICBOI cTam abo craii, cTidkoi 10 arMocdepHoi Kopo3sii)
unprotected inner surface of the structural shell and unprotected outer
surface of the liner in a double skin or multi-flue chimney (for carbon or
weathering steel)

0,2 MM (mm)

0,1 MM (mm)

(4) Ilpm BukopucCTaHHI cTaji, CTIHKOI 1O 4)
arMoc(epHOi KOpo3li, NPUIMAIOTH 3aXO0.H,
BCTaHOBJIEHI B MYHKTI (3).

If weathering steel is used the measures
set out in (3) should be adopted.

4.3  BHyTpiuHIiil JonycK HA KOPO3il0 4.3  Internal corrosion allowance
(1)  BenuuuHM BHYTPIIIHBOIO [OMYCKy HAa (1)  Values of internal corrosion allowance
KOpOo3it0  (Cin) [N CTanl BCTAHOBJEHI B (¢int) for steel are given in EN 13084-7.

EN 13084-7.
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5 CTPYKTYPHUU AHAJII3

5.1 MopeaoBaHHs AMMOBOI TpPyOu aJsi
BHU3HAYEeHHH e(eKTiB Bil BIUINBIB

(1) Sk MPABHIIO, TUTST nepeBiPOK
IPAaHUYHOTO CTaHy 3a HECYYOK 3aTHICTIO
OUMOBOI TpyOM HE BpPaxXxOBYIOTb MOKJIUBY
CyMicHy poOoTy OOOJOHKH KOHCTPYKINI 1
¢dyrepyBanns. [lpote, HEOOXiTHO BpaxyBaTH
oOMexeHHsT  (QyTepyBaHHA, SKI  MOXYTb
3pOOUTH HETraTUBHUHA BIUIMB Ha Oe3meKy
OOOJIOHKH.

MMpumitka. Moxna BpaxyBaTu AeMdyodl eQeKkTn Bija
B3aeMOJIi OOONOHKM KOHCTPYKIUI 1 (yTepyBaHHIL
Joxnaguima indopMarnisi Moxe OYTH BCTaHOBICHA B
HarmionansaoMy JloaTky.

(2)  Mignicte 1 CTIHKICTE  (QyTepyBaHHS
OLIHIOIOTh, MPUALISIOYN BIAMOBIAHY yBary
nedopMaliisiM, IO HAKJIATAIOTHCS OOOJIOHKOO
KOHCTPYKLII.

(3)  Bingnosinny yBary HEOoOX1aHO
OPUAIIUTH  BIUIMBaM  TEMIEpaTypH  Ha
JKOPCTKICTb 1 MIIHICTD  CTaym,  sKa

BUKOPHCTOBAHA B KOHCTPYKIIi TUMOBOI TPyOH.

(4)  Ilpm obOuucneHHI >KOPCTKOCTI AUMOBOI
TpyOM  TpUAMarOTh  TOBIIMHY  OOOJIOHKH,
MiATBEPKEHY BIUIMBY KOpo3ii. JKImo cramb He
MAJAETbCA  BIUIMBY  KOpPO3ii, TO 1e¢ He
MPUBOIUTH IO HEOOXITHOCTI POOUTH AOMYCKH.
BinmoBinHy yBary HEOOXIIHO MNPHUIIIUTH
30BHILIHIN 1 BHYTPIIIHIHA KOPO31i BIANIOBIJHO 10
42143,

5.2  OOuucieHHsi BHYTpIIIHIX 3ycuab |
HATIPYKeHb

5.2.1 Ananiz 06010HKU KOHCMPYKYIT

(D) JList o04uCTIeHHsT Pe3yIbTYIOUUX 3YCUITh
1 HampykeHb B OOOJIOHL KOHCTPYKLii IHUB.
EN 1993-1-6.

(2) Sk MpaBuUIIO, JOMYyCTUMO
BUKOPUCTOBYBAaTH JIHIMHUN aHas3 OOOJNIOHKH
(JIA) 3a momomoror aHamiTHYHHX 3aco0iB abo
3a JOTIOMOT'OK0 KIHLIEBHX €JIEMEHTIB.

Mpumitka. [Ipasuna i hopmymu ansg JIA MuniHAPOBHX 1
KOHIYHUX 000JIOHOK BeTaHoBIeHI B EN 1993-1-6.

(3) dna  HemAKpPIIJIEHUX  BEPTUKAJIbHHUX
KUTBLENMOMIOHNX — HIJIIHAPOBUX  OOOJIOHOK
MeMOpaHHE HaNpyXeHHs, 110 BUHHUKA€E BIJ
30BHIIIHIX BIUIMBIB, MOJKHAa BHM3HAYUTH 34

5 STRUCTURAL ANALYSIS

5.1  Modelling of the chimney for
determining action effects

(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 into account.
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.

5.2 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 1993-1-6.

(3) For unstiffened wvertical circular
cylindrical shells the membrane stresses from
external actions may be determined from
membrane theory, treating the cylinder as a
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MEMOPaHHOIO Teopi€ro, ne e(eKTH 3TUHY
OOOJJOHKM MOXKHA HE BpaxOBYBaTH, 3a
BUHSTKOM  OKPY)KHMX  MOMEHTIB  3THHY
BHAC/IIIOK HEPIBHOMIPHOTO PO3MOALTY THCKY
BITPY I10 KOJY:

Mpumitra. Kputepii 11 BpaxyBanHs eekTiB 000TOHKH

MOXYTh OyTH BcTaHOBICeHI B HamionampHOMY JlomaTky.
PexoMeHlyIoThCSI HACTYIIHI KpHUTEpii:

global beam, where shell bending effects can be
neglected, apart from the circumferential
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 criteria
are as follows:

[/r,>0,14r,/t+10 (5.1)
ae: where:
/ — 3arajibHa BUCOTA, / is the total height
P — cepenHiii paaiyc obosoHku (TOOTO B P is the medium radius of the shell (i.e. in
CepeuHI JINCTA), the middle of the plate)
t - TOBIIMHA JIMCTA, IMIATBEPIKEHOTO t is the corroded plate thickness

BIUIUBY KOpPO3Ii.

OkpykHI MOMEHTH 3TMHY Ha OJWHHIIO
JOBKMHU MOJKHA MPUOJIM3HO BU3HAYUTH TaKUM
YHUHOM:

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

_ 2
m,=0,5rw, (5.2)
ne: where:
W, — THUCK BITpY, IO BIUTUBAE HA 30BHILIHIO We is the wind pressure, acting on the

MOBEPXHIO KOHCTPYKIi, BHU3HAdaeTbcs 3 5.1
EN 1991-1-4, npuiimarouu 3a z BUCOTY JUMOBOIL
TpyOu.

OxpykHI MOMEHTH 3THHY BHACJIZOK THCKY
BITpY (s OCHOBHOI IOBUIKOCTI BITPY [0
25 w/cek (mmB. EN 1991-1-4) moxHa He
BPaxXOBYBATH B HEMIIKPITUICHUX I HAPOBUX
000JIOHKAX, JIE:

external surface of a structure, determined from
5.1 of EN 1991-1-4 taking z 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 unstiftened cylindrical shells where:

r /1<160 (5.3)

Jns  oOONIOHOK, TIAKPITUIEHUX  KIJIBISIMU
JKOPCTKOCTI, 1 JJII CYKYITHOCTI ITiAKPITUIEHHX
KIJIBISIMH JKOPCTKOCTI LIMTIHAPOBHUX 1 KOHIYHUX
OOOJIOHOK ~ MeMOpaHHY  Hampyry MOJXKHA
BHU3HAYHUTH 32 JIOTIOMOI'OK0 MEMOpaHHOI Teopii,
HE3aJIE)KHO BlA CHIBBIOHOIIEHb [7,, 1 F,/t.
Edextn  3ruHy  OOOJOHKM  MOXXHa  He
BpPaxOBYBaTH SIKIIO JAOTPUMAHI  HACTYIHI
YMOBH:

- KUJbLS JKOPCTKOCTI, IO BCTAHOBJIOIOTHCS
IUIS TIEPEPO3IOITy TUCKY BITPY, MOBHUHHI
OyTH  CIPOEKTOBaHI 3  ypaxyBaHHSIM
OKPY’KHUX MOMEHTIB 3THHY;

- KUJbLS JKOPCTKOCTI, IO BCTAHOBJIOIOTHCS
HAa MICLSX TIePeXOoay BiA UWIHApPA IO
KOHyCa, TOBHHHI OyTH CIpPOEKTOBaHI 3
ypaxyBaHHIM BIIXHMJIEHb MEPHUIIOHATBHIX
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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 the /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
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MEMOpPaHHUX CHIL

Pe3ynbTyroui Hampy)keHHS 1 Hampy>KEHHs, 10
OTPUMYIOTBCSI B PE3yJIbTaTl BHIIE HABEICHHX
O0YHCIIeHb, BUKOPUCTOBYIOTH [UISl TIEPEBIPKH
MILIHOCTI, IIUB. 6.2.1, i TePEeBIPKH
MOB3/I0BXKHBOT'O 3TUHY OOOJIOHKH, 1uB. 6.2.2.

5.2.2 Jlepexmu

(1)  T'opuzoHTanmbHI nedexTu
BIJIBHOCTIMPAIOYNX AMUMOBHUX TPYO BPaxoBYIOTb,
npuiiMaroun 3a OiuHe BiaxwieHHs, A B (M), Big
BEPTUKAJI y BEPXHIiH YaCTHHI:

A —
ne:
h - 3aranpHa BUCOTAa AMMOBOI TPyOH, B M.
(2)  JlokanbHi nedexru 00O0JIOHKH

KOHCTPYKLIi BKIFOUEHI y (OpMyy MIIHOCTI
I CTIHKOCTI MPHW  TIOB3JOBKHBOMY 3THHI,
BcTaHoBiieHy B EN 1993-1-6, Ta ix He moTpiOHO
BPAaxOBYBATH IPH 3araJIbHOMY aHaJIi31.

Mpumitka. Takox JWB. BUINOBIHI TCOMETPHUYIHI
Jonryeku B Jlojarky E.

(3)  Hedexrn iHmMMX eNEeMEHTIB IUMOBOI
TpyOH NIpU OCbOBOMY CTHCHEHHI PO3IJISAAI0TH
BiamosinHo 10 5.3 EN 1993-1-1.

5.2.3 3azaavnuii ananis

(1)  Sxmo o000NOHKAa PO3PaXOBYETHCS 34
0ano0uHO cxemoro, AuB. 5.2.1, To 0OuYUCIeHHS
MOKHa IPOBOAUTHU, BUKOPUCTOBYIOYH 3arajibHy
TeOopito OAJOK MEPIIOro MOPSAKY, KOJIH:

ae:

Np - PO3paxyHKOBa BeJMYHHA 3arajibHOrO
BCPTUKAJIBHOI'O HABAHTAXCHHA, Y HWXKXHBOI'O
Kparo OOOJIOHKH,;

Nepiy - IPY’KHA KPUTHYHA CUJIA Y HHUXKHBOIO
kpato obononku (qus. EN 1993-1-6).

(2)  Sxmo o000JOHKA PO3pPaxXOBYEThCS 32
0anoYHOI CXeMOro, AMB. 5.2.1, 1 3aCTOCOBYIOTh
3araJibHy TEOPIl0 JAPYroro TMOPsiAKY, TO
MOMEHTH 3THHY APYTrOro Mopsamky M, MosxHa
HpI/I6J'II/13HO BU3HAYUTHU 3 MOMCHTY TMECPIIOTO
nopsiaky, Mb, 3:

" 500

membrane forces.

The stress resultants and stresses resulting from
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

+— 5.4)

h

where:
h s the total height of the chimney in [m].

(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:

N,
<0,10 (5.5)

where:
Ny is the design value of the total vertical
load, at the foot of the shell

N, 1s 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:

23
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) 772
M, :M{H?j (5.6)
npu With
N,
=h|| = 5.7
n [ 7 ]j (5.7
ae: where:
h - 3arajibHa BUCOTA OOOJIOHKY, h is the total height of the shell
Ll — JKOPCTKICTb TNpPH 3THHI Y HUXXHBOTO El is the bending stiffness at the foot of the
Kparo OOOJIOHKH. shell
(3)  Hanmii CTIPOLIEHUH MeTON (3) This simplified method may only be
3aCTOCOBYIOTD TUIBKH TO1, KOJH: applied when:
1n<0,8;1 (and) (5.8a)
Ntop
—2 <010 (5.8b)
N,
ae: where:
Niop - PO3PaxXyHKOBA BEJMYMHA 3arajJbHOTO Nwp  1s the design value of the total vertical

BCPTUKAJIBHOI'O HABAHTAXCHHSA Yy BEPXHBOI'O
Kparo OOOJIOHKH.

6 I'PAHUYHI CTAHM 3A
HECYYOIO 3JATHICTIO

6.1 3arajabHi HoJ10KeHH

(DP 3a  yactuHHMHA  koediUieHT Vi

MPUHAMAIOTh HACTYITHE:

— omip  eNeMeHTIB  KOHCTPykiii  abo
€JIEMEHTIB TpPU PO3PaXyHKy MO MEXi
TEKy4OCTl f;, 3a BIZICYTHOCTI 3arajbHOTrO
ab0 MICIIEBOTO TOB3/IOBXHBOTO 3THHY —

™Mo,

— omip  eNeMeHTIB  KOHCTPykiii  abo
€JIEMEHTIB TpPU PO3PaXyHKy MO MEXi
TEKyHOCTi f,, 32 HasIBHOCTI 3arajbHOro abo
MiCLIEBOTO TIOB3AOBXKHBOIO 3THHY — VM1,

— omp  eJeMeHTIB  KOHCTPykmii  abo
€JIEMEHTIB TpPU PO3PaXyHKy MO MEXi
MIITHOCTI TIPH PO3TATY fu, - YM2;

— omip 3'eqHaHb i mBiB - AuB. EN 1993-1-8.

Mpumitka. YacTuaHai Koe]ilMieHTH IS AUMOBHX TpPYO
MOXYTh OyTH BcTaHOBICeHI B HamionampHOMY JlomaTky.
PexoMeHIyIOThCSI HACTYIIHI YUCENbHI 3HAUCHHS:

Yo = 1,00;
Yvi = 1,10;
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load at the top of the shell.

6 ULTIMATE LIMIT STATES

6.1 General

(1)P  The partial factor y)s shall be taken as
follows:

—  resistance of structural elements or
members related to the yield strength f;,
when no global or local buckling occurs
™Mo,

—  resistance of structural elements or
members related to the yield strength f;,
where global or local buckling is
considered yumi1;

- resistance of structural elements or
members related to the ultimate tensile
strength £, Ym2;

—  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 values are
recommended:

Yo = 1,00;

Y = 1,10,
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YM2 = 1,25

(2)P  umoBi TpyOH mepeBipsIIOTh Ha:

- CTaTWU4YHY pPiBHOBAry,
- MIIHICTb €JIEMEHTIB KOHCTPYKLIT;
—  3arajbpHY CTiHKICTB;

—  MICHEBUH TMOB3JOBXHIA 3TCUH €JIEMEHTIB

KOHCTPYKLIT;

- BTOMy (TpM HEOOXIAHOCTI BKJIIOYAIOYU
MaJIOLIUKJIOBY BTOMY) €JIEMEHTIB
KOHCTPYKLIT;

—  pyHHyBaHHS 3'€lHaHb.

6.2 006010HKH

6.2.1 Ilepegipka miynocmi

(1)  Mignicth OOOJIOHKM  KOHCTPYKILUI 1
dyTepyBaHHs MEPEBIPSAIOTP HAa  IUIACTHYHE
pyliHyBaHHS a00 PO3PUB MPH PO3TATY.

(2) Sdxmo obomoHKa KOHCTPyKHii abo
(dyTepyBaHHs CIOPOEKTOBaHA 3 YpaxyBaHHSIM
30BHIIIHIX BIUIMBIB 32 OAJOYHOIO CXEMOIO, JIUB.
521, il mepeBipsIOTH  BIANOBIAHO IO
EN 1993-1-1 abo EN 1993-1-3, BpaxoByrouu
KJIac mepepizy.

(3) B iHmwmx  Bumagkax  OOOJIOHKY
KOHCTpyKLii abo ¢QyTepyBaHHA mNEPEBIPSIOTH
BIANOBIAHO O METO/IB, BCTAHOBJEHUX B
EN 1993-1-6.

(4)  TlocnabneHHsT MIITHOCTI KOMITOHEHTIB
MOTIEPEYHOro Mepepidy B MICISIX BHPI3iB 1
OTBOPIB  (HAmMpPUKIAJ, OIJISIIOBUX OTBOPIB,
OUMOBHUX OTBOpPIB, TOIIO) KOMIIEHCYIOTH 3a
JOTIOMOT'OK0 apMaTypH BiATOBITHOTO PO3MIpY,
BPaXOBYIOUU JIOKAJbHY CTIHKICTH OOOJIOHKH 1
epeKTH BTOMH, BHACITIJOK YOrO  MOXKe
3HamOOUTHCS BUKOPHUCTaHHS €JIEMEHTIB
JKOPCTKOCTI HABKOJIO KpaiB (nuB. puc. 6.1).

(5) Ilpm  BUKOpHUCTaHHI MIOB3JIOBKHIX
€JIEMEHTIB JKOPCTKOCTI HEOOXITHO MPHIIIHTH
yBary mepeBipli TOro, IO BOHU CHIPUHMAIOTH
OKpPY>KHI MOMEHTHU 3THHY CTIHOK OOOJIOHKH, SIKi
BUHUKAIOTh HAJ 1 MiJ] BIAMOBITHUMH OTBOPaMH,
SIKIIO PO3TIISAAIOTH PO3MOALT MEPHUAIOHATBHIX
(TIOB3710BIKHUX ) HAIIPY KEHb.

(6) IloB3mOBXKHI  €NEMEHTH  >KOPCTKOCTI

’YMQ = 1,25

(2)P  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

(1)  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 wverified 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
the respective openings are included if load
distribution of the meridional (longitudinal)
stresses 1s considered.

(6) The longitudinal stiffeners should be
25
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NOBHHHI OyTH [OCTaTHBO JOBTUMH, LI00
PO3MOAINATH  HANPYKEHHS 32  OCHOBHOIO
IUTOLIEI0 OOOJIOHKH.

chosen long enough so as to be capable of

distributing stresses into the main area of the
shell.

1 - MOKRINBI KUVIBIIS JKOPCTKOCTI;
2 - IOB3/IOB:KHiil eJIeMeHT JKOPCTKOCTI;
3 - Bupi3

1 Possible stiffening rings
2 Longitudinal stiffener
3 Cut out

Pucynox 6.1 — Ilpumanus *KOpPCTKOCTI KPYIJIUM BHPI3aM 1 OTBOpaM

Figure

Mpumitka. B Hamionaneromy JlofaTky MOXYTH OyTH
BCTaHOBJIEHI OOMEXEHHS JIs1 OTBOPY. PEKOMEHAYIOTHCS
HaCTYITHI OOMEXCHHS:

Posnoain 1oxanbHOTO HANpy KEHHSI MOXHa, SIK [IPABHIIO,
BBaXaTH 33/OBOJBHSIONAM BHMOTAM, SIKIO EIEMEHTH
KOPCTKOCTI BHCTYHAIOTh HaJ 1 I OTBOPOM Ha,
moHaiiMenTre, 0,8 BiJICTaHI MiX eIeMeHTaMHU KOPCTKOCTI
a6o 0,8 BHCOTH OTBOpPY, BHOMpAIOUH GBI 3HAYCHHS, 1
MakcUMaJIbHUH KYyT OTBOPY LIOBUHEH cKiajaTtu 120°.

(7)  na cpuHHATTS KOJIOBHX HAIpPy’KEHb
OpU  3TMHI  JIONYCTHMO  BHKOPHCTOBYBAaTH
IIOIaTKOBI KISt JKOPCTKOCTI, o
NPUENHYIOTBCA 1O Kparw OTBOPY 1 IO KIHLIB
MIOB3/IOBXKHIX €JIEMEHTIB JKOPCTKOCTI.

(8)  Kimpus  JKOPCTKOCTI  TEPEBipsIIOTH
BianosinHO 10 Jomarky C EN 1993-1-6.
6.2.2 Ilepegipka cmiiikocmi

KOHCTPYKII1
METO/IH,

(D) Crilikictb  0OOJIOHKH
MIEPEBIPSIIOTH, BUKOPHUCTOBYIOYH
BCTaHOBJIeHI B yacTuHi 8 EN 1993-1-6.

(2) Sxmo mnpu OOYHMCIEHHI 3OBHIIIHIX
BIUTMBIB OOOJIOHKH KOHCTPYKIIi PO3TJISIIAIOTH
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6.1 — Stiffening round cut-outs and openings

NOTE: The National Annex may define limits for the
opening. The following limits are recommended:

Local stress distribution may generally be deemed to be
satisfied if the stiffeners project above and below the
opening at least 0,8 times the spacing of the stiffeners or
0.8 times the height of the opening, whichever is the
greatest and the maximum angle of the opening should be
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 to Annex C of EN 1993-1-6.

6.2.2 Stability verification

(1)  The stability of the structural shell
should be verified by checking it for the
ultimate limit state of local shell buckling,
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,
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3a OamouyHor cxemow, aAuB. S52.1, TO
3aCTOCOBYIOTH MPUHIUTT PO3PaxXyHKY
Harnpy»eHb, BCTaHOBJeHU B EN 1993-1-6.

(3)  Sxmo HeoOXimHO 3acTOCyBAaTH OANIOUHY
TEOpIl0 JPyroro mopsaky, nauB. 5.2.3, TO
MEPeBIPKY Ha TMO3JOBXKHIA 3rMH OOOJIOHKH
MPOBOIATH 3a MepHU/Ii OHATbHUMH
MEMOpDaHHUMH  HAINPY>KEHHSIMH  CTUCKY, 3
ypaxyBaHHIM €(peKTiB APYroro MOPsKY.

6.3 Ouinka 0Oe3nmexkH IHIIHUX €JIEMEHTIB
KOHCTPYKUII AUMOBOI TPYOH

(1)  MigHicTh 1 CTIHKICTD CTPHIKHBOBHX
€JIEMEHTIB UMOBOI TpyOHM TeEpeBipsIOTh sK
4aCTHHY OOOJIOHKOBOI KOHCTPYKII1, AUB. 6.2.

(2)  Mignicte 1 CTIHKICTD  (QyTepyBaHHS
IMMOBUX TPyO 3 TOABIHHOK CTIHKOKO abo
6araTocToBOYpHHX JUMOBUX TpyO
NepeBipA0Th MO  aHamorii 3  OOOJIOHKO
KOHCTPYKILIi, 1uB. 6.2.

(3)  Sxkmo ue AOUIBHO, TO TEPEBIPKY Ha
NOB3/IOBXKHIA 3TUH (yTepyBaHHA OOOJIOHKH
MO’KHa MPOBOIUTH SIK MEPEBIPKY MPHUAATHOCTI
1O eKCIUTyaTalli, B, YacTHHa 7.

(4) Sxmo Hecy4dl eNEeMEHTH CHCTEMHU
IUMOBOI TPyOHM mepenaroTh HaBaHTAKEHHS Ha
{HIIl eeMEeHTH KOHCTPYKIii, TO MIIHICTb 1
CTIMKICTh [aHUX eJEeMEeHTIB Ta iX 3'€HaHb
NepeBipsOTh BIANOBIIHO 10 6.21 6.4.

6.4 By3au i 3'ennanHs

6.4.1 3azanvni noiodcenns

(1) Hna By3mB 1 3'€eqHaHb JOUB. B
EN 1993-1-8.

MpumiTka. YacTuaHI KOSDITIIEHTH AN BY3IIB 1 3'€THAHE
B JIUMOBHX Tpy0aX MOXYTh OYTH BCTAHOBICHI B
HamionansaoMmy  Jlomatky. PexoMeHmoBaHI  YHCEIBHI
BeJIMYUHHA, BcTaHoBleH] B Tabiuum 2.1 EN 1993-1-8.

6.4.2 @nanyesi 601mosi 3'conanns

(1) Hanpyxenns B Oontax 1 (uaHml
OOYHCIIIOIOTh, BPAXOBYIOUH EKCIEHTPUCUTET
HABAHTAKEHHS, IO NIEPeaacThCsl BT OOOJOHKH.

MpumiTka. Jloxnaaaimma iHGOpMAaTIisa Ipo TPOSKTYBAHHS
drannieBNX OONTOBHX 3'¢lHAHL MOXXE OYTH BCTAHOBJICHA
B HamionamsHoMy Jloaatky.

(2) @naHni NOBHMHHI OyTH TpUBapeHi 10
obonoHkM Oe3mepepBHUM 3BAPHUM  [IBOM.

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 connections see

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 1993-1-8 are
recommended.

6.4.2 Flange bolted connections

(1)  The stress in the bolts and in the flange
should be calculated taking consideration of the
eccentricity of the loading transmitted by the
shell.

NOTE: The National Annex may give further
information on the design of flange bolted connections.

(2)  Flanges should be continuously welded
to the structural shell. Intermittent welding
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Ilepepusuacte
BUKOPHUCTOBYIOTb.

3BaPIOBAHHA HE

(3)  BHKOPHCTOBYIOTH
HANpy>KeHl BHCOKOMILIHI OONTH.

NONEPEeIHbO

4) MakcumajbHa BIACTaHb MiXK IEHTPaAMU
6ontiB mosuHHa cknanatu 10d. Ilpu posrmsai
BIUIUBIB  TOCHa0JieHb  TNOCWJIAKOTBCS ~ HA
EN 13084: UYactuHa 6, OCKUIBKH B
MONAJTBIIOMY MOXE BHHHKHYTH HEOOXITHICTB
3MEHIICHHS BIJICTaHl Mi’K OTBOpaMH (MOKIIBO
no 5d), ne d - niametp Oonta.

(5)  MinimanpHuil giamerp 0oJNTa TOBHHEH
ckinagatu d = 12 mm.

(6)  3a BimCYTHOCTI MOKJIMBOCTI KOHTPOJIO
OONTIB BNPOJOBXK TEPMIHY CIYKOM ITUMOBOI
TpyOH, SIK TPaBWJIO, HE BHUKOPHUCTOBYIOThH
BHYTpILIHI (iaHLy.

(7) @naHni NMOBUHHI MaTd (HOpMY KiJbIs
sK€ TOYHO BIAMoBimae o0ojoHWi. bynb-skuii
OPOMIDKOK MK  (uaHnmeM 1  0OOJOHKOKO
NOBHHEH OyTH TakuM, OO 3a70BOJIbHATH
TEXHIYHIM BUMOTaM JJIsI 3BapIOBAHHSI.

(8)  HeoOxigHO GpaTu 10 yBarn MOXJIMBICTh
KOHIIEHTpAIlli ~ HampyXKeHHs B  OOOJIOHII
nobnnzy OontiB, 3ruH (uaHus 1 OOOJOHKH 1
JOJIATKOBI HAMPYKEHHS BHACHIIOK MOMKJIMBUX
nedopMariii.

(9) Ilpu npoekTyBaHHI BIANOBIAHY yBary
HEOOXIAHO MPHUIUIMTH TeMIeparypi 1 3MiHl
Temreparypu (pIaHLEeBOro 3'€ THAHHS.

6.4.3 3'eonannsa  oumoeoi  mpyou i3
dynoamenmom abo onoprolo KOHCmpyKuyie1o

(1)  3'emnanHs  crajeBoi  OOONOHKH 3
O6eroHHUM  ¢yHAaMEeHTOM ab0  OIOPHOKO
KOHCTPYKL[iEI'O ITIOBUHHE BUTPHUMYBATU

MEPEeKUIAI0YN MOMEHT, HOPMAJIbHy CHJTy 1
CUJTy 3CyBY, III0O BUHUKAE B OCHOBI OOOJIOHKH 1
nepenany Ha GyHIAMEHT.

(2) Sxmo 3'egHAaHHS ~ BUTOTOBJIEHE 3
BUKOPHCTAHHSIM  HECYy4ol IUTUTH abo
¢byHnamMeHTHUX OONTIB, TO HAaBAHTAKEHHS B
Oonrax OO0YHCIIOIOTb, BPaxOBYIOUHU
eKCLIEHTPUCUTET HAaBaHTAXKEHHSI, 10
NepeacThCst BiT OOOTOHKH.

Mpumitka 1. B HamionamsaoMy [logaTky Moxe OyTH
BCTAHOBIIEHA JOKJTaHIIa iHpopMaTIiL mpo
MPOEKTYBaHH 3'€/THAHE 3 (HYVHIAMESHTOM.
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should not be used.

(3)  Preloaded high strength bolts should be
used.

(4)  The maximum distance between centres
of the bolts should be 10d. When considering
leakage effects, reference should be made to
EN 13084: Part 6 as the spacing may need to be
reduced further (possibly to 5d) 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
the shell.

NOTE 1: The National Annex may give further
information on the design of the connections to
foundations.
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MpumiTka 2. [lepeBipky BTOMH JAWB. B 9aCTHHI 9.

MpumiTka 3. MoxIHBO, HATPUKIAT, IO OONTH, SIKi HE €
TOTIepe/THRO HATIPY KCHUMH, BIAMOBLIAIOTE BUMOTAM JI0
BTOMH, SIKIIO KOJIHMBAHHSA 0OOJOHKH 3HAYHO 3MEHIICHI 34
JIOTIOMOTOIO0 ~ BUKOPUCTAHHS  aepOJMHAMIYHHX  abo
JIEMIPYIOUUX MPUCTPOIB.

(3)  SKmo BUKOPUCTOBYIOTH IHINI METOIH
3'eTHaHHS CTaJeBOl OOOJIOHKH 3 (PYHAAMEHTOM,
HANPUKJIAL, 32 JONOMOrOK TPOJOBXKEHHS 1
3aKJNafeHHss OOOJNIOHKM  0e3mocepenHbo B
OeToHHUIl  (QyHOAMEHT, TO  HEOOXITHO
NEepPEeBIPUTH, IO KOHCTPYKLIS € HamiHHOM, 1
HEOOXIHO  BpaxyBaTH  oOcoOMWBI  ;eTai
KOHCTPYKIII1, IO BIHOCATBCS 10 METOAY, SKHIA
MPUHAMAETBCS.

6.5  3Bapni3'eqnanns

(D) Jns 3'emHaHb B CTaJ€eBUX JIMMOBHX
TpyOax,  BHUIOTOBJIEHHWX 34  JIOTIOMOTOKO
3BaproBanHs, AuB. EN 1993-1-8, EN 1993-1-9 i
EN 13084-1.

7 TPAHAYHI CTAHH  TIO
MPUJATHOCTI 0 EKCILTYATAIIT

7.1 OcHosu

(D) JList cTaneBux TUMOBUX TPYO HEOOX1THO
PO3MJIIHYTH HACTYMHI TPaHWYHI CTAaHH I10
NPUIATHOCTI IO €KCIUTyaTalii:

—  nmedopmMarii 1 BIAXWUJICHHS Y HAMPsIMI BITPY
i/abo0 y HampsMi TmOmepeK BITPY, SKI
HETaTHBHO MO3HAYAIOTHCS HA 30BHILITHBOMY
BUTISIAL 200 epeKTUBHOMY BHUKOPHCTAaHHI
KOHCTPYKLIT;

— BiOpamii, KOJMBaHHA YW PO3TOWAYBaHHS,
SIKI MOXYTb BUKJIMKATH TPUBOTY Y JIIOJCH,
1110 3HAXOSATHCS MOPYHY,

—  nedopmariii, BIIXHJICHHS, BiOpaiii,
konuBaHHS ab0  poO3roimyBaHHS, IO
MOXKYTh  CHPUYHUHUTH  TIOUIKOMKEHHS
€JEMEHTIB, sIKI HE BIZHOCSITBCS MO
KOHCTPYKLII.

(2) Sxmo y BIONOBIZHUX MYHKTAX, IO
PO3TJISAA0Th TPAHUYHI CTAHU TIO MPUAATHOCTI
IO  eKcIulyaTamii, BCTAHOBJIEHI CIPOIIEHI
npaBWiIa BIATOBIAHOCTI, TO HE MOTPIOHO
3A1ACHIOBATH TOKJIaTHI OOYHCTIEHHS,
BHUKOPHCTOBYIOYH CIIOYYEHHS BIUIHUBIB.

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

(1)  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

(1)  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
serviceability limit states, detailed calculations
using combinations of actions need not be
undertaken.
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Mpumitka. YacturaHl KOoedillieHTH, SK IPaBUIO,
npuitMaroTh piBEIMHA 1,00 A5 BCixX TPAHUYIHAX CTAHIB IO
TMPUJATHOCTI JO €KCILTY aTaIlii.

7.2 Binxujienns

(1)  MaxkcumanpbHa BEJUYMHA BIIXWJICHHS
(Omax) BiX BITPOBOTO HaBaHTAXKEHHSI,
Bu3HavaeTecst B EN 1991-1-4, v HanpsMi BITpY
y BepXHIH 4YacTHHI BUIBHOCTOSYOI IUMOBOI
TpyOH noBuHHA OyTH OOMEKEHOIO.

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

7.2 Deflections

(1)  The maximum value of deflection (Omax)
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 shouldbe limited.

Mpumitka. [panmuna BeIwWumHA  MOXe  OyTH NOTE: The National Annex may give the limiting value.
BCTaHOBJICHA B HamionansaOoMYy Jonarky. The following value is recommended:
PexoMeHIyeThCS HACTYIIHA BEJIMIHHA!

Bma = H/50 (7.1)
ne: where:
h - 3araJibHa BHCOTa JMMOBOI TPyOH. h is the overall height of the chimney.
(2) MaxkcumanbHi  BEIMYUHH  aMIUITYX (2)  The maximum values for the vibration

BiOpawii y BepXHI 4YacTHUHI BIJIBHOCTOSHYOI
auMoBOi  TpyOM ~ BHACHIOK  BHUXPOBOTO
30yIKeHHsI TOBUHHI OyTH 00MEKEHUMH.

IMpumirka 1. [ BU3HAUEHHS MaKCHMAJIBHUX BEIUYUH
quB. Jlonatox E EN 1991-1-4.

Mpumitka 2. ['panndHI BelWIWMHW aMILNTYA BiOparii
MOXYTh OyTH BcTaHOBICeHI B HamionampHOMY JlomaTky.
[Ipn BUKOpMCTaHHI KJIACIB HAMIMHOCTI BIAMOBIIHO [0
Jonarky A faHOl 9acTHHH PEKOMEHAYIOTHCS TPaHHUIHI
BEJIAYNHY BIIIIOBIIHO J10 Tabmmi 7.1.

amplitudes at the top of a self-supporting
chimney due to vortex shedding should be
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 classes
according to Annex A of this Part are used the limiting
values according to Table 7.1 are recommended.

Ta6auusa 7.1 — PexoMeHnarii st MaKCUMaJIbHUX aMILTITYZ BiOpamii y HanpsiMi OTEPeK BITPY

Table 7.1 — Recommendations for maximum amplitudes of cross-wind vibration
Knac maaitinocTi I'panyvHI BeNUYMHN aMILTITYAH BiOpawii v HarmpsaMi NONepex BiTpy
Reliability class Limits to cross-wind vibration amplitude
3 0.05 Big 30BHIIITHBOTO giaMeTpa
’ times the outer diameter
) 0.10 Big 30BHIIITHBOTO giaMeTpa
’ times the outer diameter
1 0.15 Big 30BHIIITHBOTO giaMeTpa
’ times the outer diameter

8 IMPOEKTYBAHHA, IO CYIPO-
BOLXKYETHCA BUITPOBYBAHHAM

(1)  BHKOPHCTOBYETBCS  TOJIOKEHHS ISt
MIPOEKTYBaHHS, 110 CYIIPOBOKYETBCS
BUnpoOyBaHHAM, BcTaHOBIeHNM B EN 1990.

(2)  Bennuunn aorapudgmiuHOro
NEKPeMeHTa, BIAMIHHI BIl HABEACHUX Y
EN 1991-1-4, i ATBEPIKYIOTHCS 3a

JOTIOMOTOK BUTIPOOyBaHHs. HacTaHOBY nuB. B
Honatky D.
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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 logarithmic decrement
different from EN 1991-1-4 should be proved
by test. For guidance see annex D.
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9 BTOMA
9.1 3arajabHi HoJ10KeHH

(1)  HeoOxigHO NPUILTATH yBary
MOMJIUBUM  €(eKTaM BTOMH, BHKIMKAHHX
3MIHHUMH Hamnpy>KeHHSAMU BiJl MOCTIHHUX
HABaHTAXXEHb 1 BITPY.

Ipumirka. OcKkiNBKH BTOMA, SIK [IpaBuiIo,
0OYMOBIIOEThCSI  BHXPOBUM  30Y/DKCHHSIM, TO HpH
mepeBipmi  BTOMH He OepyTh J0 yBarm B3MiHHI
HalmpyXeHHs NpPH KOIMBaHHAX MOB3/IOBX BITPOBOTO
HIOTOKY.

(2) M
EN 1993-1-9.

nepeBipKu BTOMU ZUB.

(3) Ilpum mepeBipii HampykeHb Ha Kpasx
oTBOpiB abo 3'emHaHHb 0COOIHMBOI  (opMuU
JOMYCTUMO  BUKOPUCTOBYBATH  KOE(IIIEHTH
KOHIIEHTpAIlli HAMPY>KEHHS  BIAMOBIAHO [0
EN 1993-1-6.

MpumiTka. Jloxragainma iHGOpMAIiS MPO MOJACTIOBAHHSA
aHanizy HaIpyXXCHHS BCTaHOBIEHa B HalioHaIhHOMY
Jlomarky.

4) Jns nmuMoBux TpyO, BUTOTOBJIEHUX 3

JKAPOCTIHKUX ~ JIETOBAaHUX  CTaJei, 110
BUKOPUCTOBYIOTBCSA npu TeMIeparypax
Oinpiie 400 °C, HeOOXiAHO CBOEYACHO
BpaxyBaTH CIIOJIyY€HHS pyHHYBaHHS,

BHUKJIMKAHOTO TEMIIEPaTypoOK), 3 BTOMHHUM
PYHHYBaHHSIM.

Mpumitka. [lokiagmima iHpOpMaIia Moxe OyTH
BcTaHOBIeHa B HamonansaoMy JonaTky.

(5) JlaHa dacTUHA HE PO3MIISIAAE KOPO3IHHY
BTOMY.

9.2 BTroMHe HABAHTAKEHHS

9.2.1 Biopauii no3006sc eimpy

(1) Ilpm oOuiHII BTOMHOTO HaBaHTAKEHHS
BHACJIITOK BiOpaiiil mOB3IOBXK BITPY HEOOX1THO
BPaxOBYBaTH €(pEKTH MMyJIbCaLlii BITPY.

MpumiTka. [T OIHKM BTOMHOTO HABaHTAXXEHHS BIJ
BiOpartiit moB3aoBX BiTpY AuB. 9.2.1 B EN 1993-3-1.

9.2.2 Bibpauii nonepex ¢impy

(1) BromMHe HaBaHTa)XEHHS  BHACIIJOK
BiOpawiii monepex BITPY MOXXHAa BH3HAYUTH 13
Jiana3oHiB MAaKCUMAJIbHOTO HATIPY KEHHSI.

MpumiTka. /{19 BU3HAYCHHS J1alTa30HIB HAMPYKEHHS 1
KUIbkocTi TmimiB  guB. 2.4 1 1.5.2.6 JlogatkiB E

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 verification related
to inline forces need normally not be undertaken.

(2) For
EN 1993-1-9.

fatigue verification see

(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.

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
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 1991-1-4.
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EN 1991-1-4.

(2) Ho mumoBuX TpyO 3aBBHIIKH MEHIIE
3 M He 3aCTOCOBYIOTb IIEPEBIPKY BTOMHU.

(3) Sxmo KpUTHYHA IUBUAKICTH  BITPY
auMoBOi  TpyOM ~ BHACHOK  BHUXPOBOTO
30ymxkenHs  nepesuimmgye 20  M/cek, TO
KOPEJISILIIO BITPY MO BHUCOTI HA BIJCTaHI HIKYE
16 M Hax piBHEM 3eMJli HE BPaxXOBYIOTb, AWB.
EN 1991-1-4.

(4) Bumi ¢opmu KONMBaHB HEOOXiTHO
BPaxXxOBYBaTH, SIKIIO KPUTUYHA IIBUIKICTh BITPY
1J1s1 JaHUX (POPM KOJIMBAHb HIKYA 32 TPAHUUHY
BenmunHy (auB. EN 1991-1-4).

9.3 Omnip BHCOKOUMKIOBIH BTOMI

(D) Tabnuii BTOMHUX OMOpIB Ui AeTajel
KOHCTPYKLIi 3BapHUX OOOJIOHOK AMMOBHX TPYO
nus. B EN 1993-1-9.

MpumiTka. Hacranosa mo ukopuctanao EN 1993-1-9 1
30UTBITICHHST BTOMHOTO OIIOPY BUIMOBITHO JO SKOCTI
3BapHUX IBIiB AuB. B JlomaTky C.

(2)  Sxmo cucrema 3aXHUCTy Bif KOposli He
nependaydeHa, 1 IJIsl TOBIIUHH JIHCTA € OIYCKU
Ha KOpO3ito, Aerani Kiacu(ikylOTh Ha ONHY
KaTeropir0  HIKYE, HIK BCTAHOBJIEHO B
TabnmuIsix Kareropiéi meraneit (muB. puc. 7.1
EN 1993-1-9).

9.4 Ouinka 0e3nexu

(D) OuisKy Oe3nexu hil & BTOMHU
3MIACHIOIOTh BIAMOBIAHO 1O TNYHKTY 8(2)
EN 1993-1-9, BUkopucTOByIOUHU:

(2) No fatigue wverification 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 16m 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:

Acg ;= Mog (CAY
ne: where:
A - KOe(]iIieHT €KBIBAJIEHTHOCTI It Aok A Ois the equivalence factor to transfer
uukiIB N, = 2x106; Aoy to N, = 2x106 cycles
Aoy - mlamna3oH HanpyKeHb, IO BITHOCUTHCS Aoy, 1s the stress range associated with N

no N mukiniB (nuB. 9.2), BpaxoBye Koe]ilieHTH
KOHLIEHTpALI1 HaNPy>KEeHHs, € 1€ JOLIJIBHO.

(2)  KoedimieHT eKBiBaJ€HTHOCTI A MOXKHA
BU3HAYUTH 32 (POPMYJIOH:

%

ne:
m - HaxuJ1 kpuBoi S-N.

32

2x10°

cycles (see 9.2) allowing for stress
concentration factors where appropriate

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

1

jm (9.2)

where:
m is the slope of the S-N curve.
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9.5  YactunHI KoeillicHTH BTOMH

(1)  YacrunHi Koe]iIieHTH BTOMU
NpUNMarOTh PIBHUMHU koedimieHTaM,
BCTAHOBJICHUM B MyHKTI 3(6) 1 myskti (7), 1
6.2(1) EN 1993-1-9.

Mpumitka. UncenbHI BEIWMIUHA Yyp 1 Yap MOXKYTH OYTH
BcraHorieHi B HarmionanmsHoMmy Jlomatky. Jusd  vpe
pexkoMmenyioBaHa BemwumHa Ypr = 1,00. Jlust yye JHB.
Tabiumo 3.1 EN 1993-1-9.

9.5  Partial factors for fatigue

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

NOTE: The National Annex may give the numerical
values for yp; and yyp For ype the value ype = 1,00 is
recommended. For yy see Table 3.1 in EN 1993-1-9.
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AOJATOK A (060B's13x0BHIT)
JU®EPEHIIANIA  HAJAIMHOCTI 1
YACTHUHHI KOE®INIEHTH BIVINBY

A.l1  [IndepeHuianis HAXIHHOCTI cTajeBHX
AUMOBHX TPYO

(1)  Hudepenmiauiro HAIIHHOCTI  MOXKHA
3aCTOCOBYBATU MO CTAJICBUX OUMOBUX TPY6
[IJITXOM 3aCTOCYBaHHS KJIACIB HAIITHOCTI.
Mpumitka. B Hamionaneromy JlofaTky MOXYTH OyTH
BCTAHOBICHI BUANIOBLIHI KJIAcH HaIHHOCTI, KOHCTPYKITI
B 3aJISKHOCTL BiJ HACIJIKIB pyHHYBaHHSL
PexomennoBani xitacu HaBeeH1 B Tabaum 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 structural failure.
The classes in Table A.1 are recommended.

Ta6muus A.1 —Jludepenuianis HaTIHHOCTI TUMOBUX TPYO
Table A.1 —Reliability differentiation for chimneys

Kmac
HATIHHOCTI

Reliability Class

HumoBi TpyOH 3BEACHI B CTPATETIYHHX MICIISX, TAKUX SIK aTOMHI EIEKTPOoCcTaHLii abo rycto
HACEINCHI MyHKTH MICBKOTO THIY. ['0T0BHI AMMOBI TPyOH B HACEICHUX MPOMHUCIOBUX
MYHKTaX, A€ CKOHOMI'HI 1 COLIaTbHI HACTIAKH iX pYHHYBaHHA Oy IyTh Ay’KE BSTHKUMH.

Chimneys erected in strategic locations, such as nuclear power plants or in densely populated
urban locations. Major chimneys in manned industrial sites where the economic and social
consequences of their failure would be very high.

kiacy 1 abo knacy 3.

Class 3.

3BHUAlHI AUMOBI TPYOU B MPOMHCIOBHX MYHKTaX ab0 MICIUIX, SKi HE MOJKHA BIJHECTH J0

All normal chimneys at industrial sites or other locations that cannot be defined as Class 1 or

16m high in unmanned sites.

HuvoBi TpyOH 3BeACHI Ha BIAKPUTIH CITbCBKINA MICIEBOCTI, PYHHYBAHHS SKUX HE 3aIOII€
30utKy. JluMoBI TpyOu 3aBBUIIKH 10 16 M B HCHACCICHUX MTyHKTAX.

Chimneys built in open countryside whose failure would not cause injury. Chimneys less than

A.2  YacrtuHHi koediunieHTH BIUIUBIB

(1)  YacturHI Koe(iUIEHTH BIUIUBIB MOXYTh
3aJieard B KJACy HAmiHHOCTI  JUMOBOI
TpyOu.

Mpumitka 1. [pu Budopi dacTHHATX KOSIIIEHTIB I
MOCTIHUX HaBaHTaXEeHb Yg 1 /UL 3MIHHUX HABAaHTAXCHb
Yo MO’KHA BpaxyBaTH JAOMIHYIOUHIl BIUTMB HaBaHTa KEHHA
BITPY JUIS IPOSKTYBAHHSL

IIpumitka 2. YncenbHi BETUINHA Vg 1 Yo MOXYTH OyTH
BcTaHoBNIeHI B HamionansaoMy  Jlogarky.  Sximo
BHKOPHCTOBYIOTE KJIacu Hai#HOCTI, 10
pPEKOMEHAVIOTECS B A.l, TO pPEKOMEHJIOBaHI YHCEIBHI
BEIMYUHH HaBeJIeH] B TaOIuIi A.2 JUId Yg 1 Yo.

34

A.2  Partial factors for actions

(1)  Partial factors for actions may be
dependant on the reliability class of the
chimney.

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

NOTE 2: The National Annex may give numerical
values of ys and yo. Where the reliability classes
recommended in A.l are used the numerical values in
Table A.2 for yg and yq are recommended.
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Tabauus A.2 — YacTuHHI KoeiieHTH A MOCTIMHUX 1 3MiHHUX BILIUBIB

Table A.2 —Partial factors for permanent and variable actions
Knac mamiiinocTi, qus.
Tun edexry npuMiTky g0 2.1.2 [Mocrifini BIHBH 3MiHI BIUTUBH
Type of Effect Reliability Class, see Permanent Actions Variable Actions
NOTEto 2.1.2
. 3 1,2 1,6
HCCIIPUATIUBUU P 1’1 1’4
unfavourable I 1.0 12
CIIPHUATINBHI Bci xnacu 1.0 0.0
favourable All Classes ’ ’
ABapiifHa cuTyaris 10 10
Accidental situations ’ ’

Mpumitka 3. B HamionansaoMy JlogaTky Moxe OyTH
BCTaHOBJICHA 1H(OPMAITIS PO TUHAMITHI XapaKTePUCTH-
KM HaBaHTaXEHHS BiJl BITPY, Takox juB. Jlomatok B EN
1993-3-1.

NOTE 3: The National Annex may also give information
on the use of dynamic response analysis for wind action,
see also Annex B of EN 1993-3-1.
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HOAATOK B (indgopmauiiinmii)
AEPOJUHAMIYHI 1 JAEMI®YIOUI
3ACOBH

B.1 3arajabHi HoJ10KeHH

(1) 3a HasBHOCTI  OOIpYHTYBaHHS 34
JOTIOMOTOK0  CTAHJAPTHUX aePOAMHAMIYHUX 1
BiOpali fHO-IHOKEHEPHUX ~ METOAIB  MOJKHA
epeKTUBHO 3MEHIHTH BiOpawLii HUIIXOM
3aCTOCYBAaHHS TaKMX OKpeMux 3aco0iB abo ix
CTIOJTyYEHHS, 5IK:

— aepoaMHAMIYHI  MPHUCTPOI,  Taki  sK
CHipajeBHAHI  TOsICH, croilepu  abo
KOKYXH,

—  TOTJIMHAdYi BiOpariii;
—  TPOCH 3 AeMI(PYIOUUMH TPUCTPOSIMH;

— OesmocepenHe
dbikcoBaHiii ToUI).

nemryBaHHS (y

B.2  AepoaunamiuHi 3aco0u

(1)  AeponuHamiuHi 3acobu, Taki sIK MOSCH,
kokyxu abo mabnuHa, sAKa ~ TOPYyIYE
PETyJISPHICT  BITPOBOTO  MOTOKY, MOXKHA
BUKOPUCTOBYBATH st 3MEHLICHHS
30ymxyrodoi cunu. Cranesi numoBi TpyOu 13
CHipaJeBUAHIMHU nosicaMu MOYKHA
NPOEKTYBaTH,  BHUKOPHCTOBYIOUM  HACTYIIHI
kputepli, 3a ymoBH, mo uyuciao CkpyToHa
ounbme 8 (nuB. Homatok E EN 1991-1-4). s
IHIINX aepoAMHAMIYHHMX 3aco0iB  HEOOXiTHO
HABECTH JIOKa3 €(pEeKTUBHOCTI NaHUX 3aco0iB,

Taki K  pe3yJdbTaTd  BHUNPOOyBaHb B
aepoguHaMivuHi i TpyOi.
(2)  Sxwmo CHipajeBUIHI NOsICH

poO3TalioBaHl y BEpPXHIH YaCTHHI ITUMOBOI
TpyOH, TO 3HaueHHs KoediumieHTa MMiAHOMHOL
CWJH, Cj;, HA BUCOTI JUMOBOI TPyOU MOKHA
MOMHOKUTH Ha KO€(iLIEHT, OTPUMAHUH 3:

.

Ie:

I - JIOBXXMHA 4YaCTHHHU OOOJIOHKH, SIKa
OCHAIIEHA MOSICAMHU,

h - 3arajibHa BHCOTa JUMOBOI TPYOH.

(3) Qopmyny  (B.1)
36

BUKOPHUCTOBYIOTh

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, ¢y, over the total chimney height
may be multiplied by a factor [J Cobtained
from:

1—Z—Sj (B.1)

h

where:

2 is the length of the shell fitted with
strakes

h is the total height of the chimney

(3)  Equation (B.1) should only be used
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TIIBKM 32  YMOBH, 1IN0  T'€OMETPHYHI
XapaKTePUCTUKH TAKWUX CITiPAJCBUIHUX IOSICIB
€ HACTYITHUMH:

—  TPBHO3AaXOJHI MOSICH,

—  KpOK mosicy

provided the geometry of such helical strakes is
as follows:

— three start strakes;

— pitch of the strakes

hs =4,5b no(to) 5,05; (B.2a)

—  BHCOTA TOACY

— depth of the strakes

t=0,105 no (to) 0,12b; 1 (and) (B.2b)

—  TIOSICH PO3TMOBCIOIKYIOTHCS HA TOBXKUHY /j,
o ckmanae IoHaiimenie 0,34, 1, sk
MPAaBUIIO, 3HAXOAUTHCS B Meskax mix 0,34 1
0,5h. Tlpote, BepxHs yacThHa O€3 MOSICIB
He mnepeBumnyoua 1,0b wmoxke OyTtu
BKJIFOUEHA B NOBXUHY /; y popmyi (B.1).

ne b - mamerp AUMOBOI TpyOH.

IIpumirka. Bukopucrosyiors Meroj 1 Jlomarky E
EN 1991-1-4. Tlpu oOdncieHHI peakiii Iomepex
BITPOBOTO TIOTOKY KOS(IIeHT Kopensii myibeariit Ky,
npuitMaroTh piBEHEM 1,0 (quB. E.1.5.2.1 EN 1991-1-4).

4) Jns nBox abo Oijblle OJHAKOBHX
OUMOBHUX TPyO, PO3TAIIOBAaHUX MOOJHM3Y OJHA
Bil OHNHOI, TOSACH MOXYTb OyTH MeEHIIe
e(pEeKTUBHIMH, YUM BCTaHOBJIECHO Yy (opmyl
(B.1). Axkmo MiKIEHTpOBAa BIICTaHb MIXK
OMMOBUMH TpyOaMu CKJamae MeHIl Sd, To
HEOOX1THO MPOBECTH CIEIabHE TOCIIIKESHHS
e(eKTiB MOsCIB IIOAO 3MEHIIeHHs BiOpaIii, B
iHIIIOMY BUTIAZIKY MOSICH BBAXKAKOTh
Hee(pEeKTUBHUMU.

(5)  3abesneuennst mosicaMu abo KOXKyXaMH
301IBIINTE KOe(PIIIEHT rajJbMyBaHHs y mepepisi
auMoBOi TpyOM, Ha SIKIH BOHHM BCTaHOBJIEHI.
Jlns mosiciB, BuUCOTa sAKuUX ckiaagae g0 0,2
miameTrpy — OUMOBOI  TpyOHW,  KoediIieHT
rajbMyBaHHs  NPUAMAIOTE  PIBHUM 1,2
3arajpbHOro aiamMerpy (ToOTO  BKIIFOYAOUU
BUCOTY TOSICIB).

B.3 Iloraumna4y suHamMivHOI BiOpamii

(1) Hdna 3MmeHmeHHs BiOpawiii  MOXHA
BUKOPUCTOBYBAaTH  MOTJMHAY  JAMHAMIYHOI
BiOparii, HANPUKJIAL, BiOporaciii 3
JOTOMI’KHOIO MAacOK Ha TMPYXKHIA  Omopi.
Hemndyrounii  npuctpiii  moBuHeH  OyTH
CIIPOEKTOBAHHUI 3 ypaxyBaHHSIM MacH, BJIACHOI
YacTOTH, AEMI(YIOUNX Ta IHIIUX BaKIHBHX
napameTpiB [uia  30UIbLIeHHs JeMrQyBaHHS
KOHCTPYKLII.

— strakes extend over a length /; of at least
0,3A, and normally between 0,34 and 0,54.
However, a top portion not exceeding 1,05
with no strakes is permitted and may be
included in the length /; in equation (B.1).

where b 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 calculation of
cross-wind amplitudes a correlation length factor K, 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 than 5d, 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
and other relevant parameters, in order to
enhance the damping of the structure.

37


arymarenko
Прямоугольник


(2)  HeoOxigny 1HTEHCHUBHICTb
neMnyBaHHS BU3HAYAKOTh 3 aHaN3y BiOpariit
TIOTIEPEK BITPY, BKJIFOYAFOYH BTOMHI €(EeKTH.

(3) HeoOxigHO mpoBecTH BUIPOOYBAHHS
IUIE  TIEPEeBIPKM  3IATHOCTI  CHCTEMH 10
(YHKIIOHYBAaHHSA,  ajamnTamii  4acToth 1
nemnQyBaHHS. HeobxinHo MATOTYBATH
ceprudikaT, SAKUA  BCTAHOBIIOETBCS 34
pe3yibpTaTaMu  BUNpPOOyBaHb, IO OTPHUMaHE

nemryBaHHs BiZITIOBI A€ MIPOBEIEHOMY
aHam3zy.

(4)  SHxmo HEOOXiTHO BCTAHOBUTH
aemnyrodi  OPUCTPOi, TO  BUPOOHUKAM

HEOOXITHO BHM3HAYUTH, Yepe3 sIKi MPOMIKKH
yacy MOTPIOHO TNPOBOAMTH KOHTPOJb 1/abo
TeXHIYHe  OOCIyroByBaHHA  JeMII(yrodoro
IPUCTPOIO.

B.4 Tpocu 3 neMudgyr4uMu NpUCTPOSIMHU

(1) Hna 3a0e3nedeHHs IOAAaTKOBOTO
neMrnyBaHHS BHUKOPHCTOBYIOTb TPOCH 3
aeMIyruIuMHA TPUCTPOSIMH.

(2)  EdextuBHicTh Takmx 3aco0iB TaciHHS
HEOOX1HO JIOBECTH 3a JIOITIOMOT'OFO
BIJIMOBITHUX BHUMPOOYBaHb, SIKI MPOBOAATH HA
3aBeplueHi OyniBHULTBOM IUMOBIH TpyOi 3
BCTAHOBJIEHUM TEXHOJIOITYHUM OOJIaTHAHHSIM.

(3)  Sxmo KiHII TPOCIB MIIHO 3adiKCOBaHi,
TO TaKOXX HEOOX1THO MPOBECTHU OLIHKY MPOEKTY
KOHCTPYKLii HAa  CHOPUHHATTA  BITPOBOTO
HABAHTAXXCHHs1, BKJIFOUAIOYH TPOCH.

B.S  besnocepenne nemngpysanus

(1)  3a nHasgBHOCTI Olnsg guMoBOi TpyOM Ha
IOCTaTHIH BHCOTI HEPYXOMOIO  IPHCTPOIO

MOJKHA 3abe3nednTu Oe3nocepenHe
nemrnyBaHHA 51 TeBHOI (OPMH KOJMBaHb
IIJISIXOM BCTAHOBJICHHS aeMIipyrouoro

€JIEMEHTY Mi’K TUMOBOIO TPYOOIO 1 HEPYXOMHUM
MPUCTPOEM.

Mpumitka. (14 3’eqHaHnX MiK CcOOOK IICHTUIHUX
JUMOBHX TpyO 3 OJHAKOBOKIO BIACHOK) YAaCcTOTOK HE

JIONYCKa€EThCsI 30UIBIICHHST JIEMIYBAHHS KOHCTPYKIII
BHACTIJIOK 1X 3'€/THAHHS.

38

(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.S 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.
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HOAATOK C (indopmaniiinuii)
OIIIP BTOMMU I BUMOI'M 10 AKOCTI

C.1 3arajabHi noJIOKEeHHSH

(D) IIpu BubOpi BIAMOBIAHOI KaTeropii
netaned 13 tabmmop 8.1 - 8.5 EN 1993-1-9
netani OOOJOHKM MOXHA pO3IISAATH K
IJIOIIMHY, sIKi HaBeneHi B TaOumi C.1.

(2)  MiHiManbHUM pIBHEM SIKOCTI 3BapHHX
1IBiB 00OOJIOHOK, CXHMJIBHUX 10 BIUTUBY BTOMH, €
piBens sikocti C BignosigHo 10 EN ISO 5817

C.2 30iabmenHs BTOMHOI MILIHOCTI
BHACJII0K 0COOJIMBHX BHMOT 10 AKOCTI

(1)  SAxwmo 3aCTOCOBYIOTh T ABUILLEHI
BUMOTH 1O SIKOCTI 1 SIKINIO [aHI BHMOTH JIO
AKOCTI MOXYTb B pPE3YJIbTATI HABECTH MO
3017bIIEHHST BTOMHOI MIiLIHOCTi, TO JOMYCTHMO
BUKOPUCTOBYBATH KAaTETOPII0 JeTajeil BHILE,
HiK Ta, sika BctaHoBJeHa B EN 1993-1-9, skio
I[e TIEPeBIPEHO 3a JOMOMOIOK BIATIOBI THUX
BUNPOOYBAHb.

Mpumitka. B Hamonatsaomy JlogaTky Moxe OyTH
BCTaHOBJICHA 1H(OpMAII O JaHUM KiacaMm jaeTaneit 1
MIBAIEHUX BHMOTaX JO SKOCTI, IO BIAHOCATECS IO
HUX. 30UTBINICHAS] BTOMHOI MIITHOCTI MOXHA PO3TIAIATH
JUIST HACTYNHUX JeTalel, sAKIMO 3acTOCOBYIOTH PIBEHB
sKocT1 B:

— MOMEpeTHI CTHUKOBI 3'eHAHHA B OOOJIOHII 13
CTUKOBMMH 3BapHUMH ITIBAMH, PO3TAITOBAHUMH 3 000X
CTOPIH,

— IMOB3JOBXHI CTHKOBI 3'¢HAHHA B OOOJOHIN 3
6e3mepepBHAM POIMKOBUM 3BAPHUM IIBOM;

—  OesmepepBHE  TOB3JOBXHE  NpHUEAHAHHA  JUIA
CHPUITHATTA 3CYBY,

—  XpecTONOJIOHI 3'¢HaHHS 13 3BapHUMHU IIIBAMHU
HETIOBHOTO MPOBapy.

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 enhanced
quality requirements. Enhancement of fatigue strength
can be considered for the following details, if quality
level B is applied:

— transverse splices in shell with butt welds carried out
from both sides

— longitudinal splices in shell with continuous seam
weld

— continuous longitudinal attachment with or without
shear flow

— cruciform joints with partial penetration welds
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Ta6auusa C.1 (uactuna 1 3 3) — Po3nozin neraneii mo xareropisiM aetajei (3aKkiHIeHH:)
Table  C.1 (sheet 1 of 3) — Allocation of details to detail categories (completion)

Ta6muus (Table) 8.3
Herans (Detail) 4 i (and) 7

+
@ <1:4

IMocunanus €CKi3 aeTast Omnuc
Reference Sketch of the detail Description
IMonepeuni ¢cTHKOBI 3'€AHAHHS B OOOIOHIII.
EN 1993-1-9 CTukoBHi 3BapHUI OB, PO3TAIIOBAHUL 3 000X

CTOPIH.
Transverse splices in shell. Butt weld carried out
from both sides.

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

% [k%

IMonepeuni cTHKOBI 3'€AHAHHS B OOOIOHII.
CTHKOBUH 3BapHUM IIOB, PO3TAIIOBAHUH TiNBKH
3 O/IHIE] CTOPOHHU.

Transverse splices in shell. Butt weld made from
one side only.

EN 1993-1-9
Tabmuus (Table) 8.3
Heranp 16 (Detail) (< 1:4)

IMonepeuni cTHKOBI 3'€AHAHHS B OOOIOHII.
CrrxoBuil 3BapHHUH OB, PO3TAIIOBAHUH Ha
Oe3mpepeBHIN MTOUHIH MK/
Transverse splices in shell. Butt weld made on a
permanent backing strip.

Kareropist netam 50

IMonepeuni cTHKOBI 3'€AHAHHS B OOOIOHII.
CTHKOBUH 3BapHUM IIOB, PO3TAIIOBAHUH TiNBKH
3 O/IHIEI CTOPOHHU.

Ta6muus (Table) 8.2
Herans (Detail) 10

Detail category 50
gony Transverse splices in shell. Butt weld made from
one side only.
EN 1993-1-9 IMoB310BXKHE CTUKOBE 3'€AHAHHS B OOOJIOHII.

besnepepsHMil pOIMKOBHMI 3BapHUI IIOB.

Longitudinal splice in shell. Continuous seam
weld.

EN 1993-1-9
Ta6muus (Table) 8.3
Heranp (Detail) 1,2, 3,51
(and) 7

BbesmepepBHe OB3I0BKHE NPUETHAHHS.
Continuous longitudinal attachment.

EN 1993-1-9
Ta6muusg (Table) 8.5
Herans (Detail) 8

BesnepepBHE MOB3A0BKHE IPUETHAHHS TS
copuitaarTs 3cyBy. (Ilonepeune 6e3nepepeHe
MPUEIHAHHS TAKOXK JWB. B JAHOMY BUMAAKY).
Continuous longitudinal attachment with shear

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

EN 1993-1-9
TaGauis (Table) Tabnus
(Table) 8.4
Herans (Detail) 6 1 (and) 7

BesnepepsHe nmonepedne npreaHAHHS.
Continuous transverse attachment.
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Ta6auusa C.1 (uactuna 2 3 3) — Po3noain neraneii mo kareropisiM aerajei (3aKkiH4eHH:)

Table  C.1 (sheet 2 of 3) — Allocation of details to detail categories (completion)
IMocunanusa PucyHok aerani Omnmc
Reference Sketch of the detail Description
i Kopotke nonepeune npueauanas. (Takox st
0
EX 19319 e e
Tabmuus (Table) 8.4 t '
Tletams (Detail) 6 i (and) 7 Shoﬁ transverse attachment. (Also fpr
continuous transverse attachments with
+

intermittent welds.)

EN 1993-1-9
Ta6muusg (Table) 8.5
Herans (Detail) 1, 2 1 (and)
3

-+ e<0,15t

XpecTonoaiOHi 3'€qHAHHS 13 3BAPHUMU IIBAMH
HEIMOBHOT'O TPOBApYy.

Cruciform joints with partial penetration welds.

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

Bruns 3BapHOTO 3'€1HAHHS HA OCHOBHHI
MaTepiai.

Effect of welded connection on base material.

?
4
T
1%

Ta6§§u;1[9(?fs;ﬁl-e9) <4 TToB300B:KHI IPUETHAHHS.
Terans (Detail) 5 Longitudinal attachments.
1
Ta6§114\1u;1[9(?1“3;ﬁl_e9) <4 L KopoTKi NOB340BKHI MPUETHAHHS.
Terams (Detail) 1‘ Short longitudinal attachments.
!

EN 1993-1-9
Ta6muus (Table) 8.2
Herans (Detail) 8

i

BesnepepsHi MOB3IOBKHI ITPUEIHAHHS 3
MCPSPUBUACTUMU 3BAPHUMH IIIBAMH.

Continuous longitudinal attachments with
intermittent welds.

EN 1993-1-9
Ta6muusg (Table) 8.5
Herans (Detail) 6 1 (and) 7

ApMyroua IacTUHKA (3 1HITAMH MPUETHAHHIMA
qp 6€3 HUX).

Reinforcing plate (with or without other
attachments).
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Ta6auusa C.1 (uactuna 3 3 3) — Po3nozin neraneii mo xareropisiM aetajei (3aKkiH4eHH:)
Table  C.1 (sheet 3 of 3) — Allocation of details to detail categories (completion)

Ilocunanusa Pucynoxk aeram Omuc
Reference Sketch of the detail Description
EN 1993-1-9

Ta6muusg (Table) 8.5
Herans (Detail) 1, 2 1 (and)

OcHoBa 3 KyTOBHUM 3BaApPHUM IOBOM/CTHKOBHUM
3BapHUM HIBOM.

3 Footing with fillet/butt weld.
— daHiEeBe 3'€qHAHHS 13 CTUKOBUM 3BAPHUM
Ta6nnff(%zgfe—)l%9al6nnuﬂ \ | mBoM. CTPYKTYpHY AeTatizaiito OOITiB TUB. B
(Table) 8.5 | EN 1993-1-8.

Heranp (Detail) 11

Flange connection with butt weld. For the
structural detailing of the bolts see EN 1993-1-8.

EN 1993-1-9
Ta6muusg (Table) 8.5
Herans (Detail) 12

@DaHneBe 3'€AHAHAS 3 KYTOBUM 3BAPHUM IIIBOM.
CrpykrypHy Aetamizauito 6ontis 1us. B EN
1993-1-8.

Flange connection with fillet weld. For the
structural detailing of the bolts see EN 1993-1-8.
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HOAATOK D (indopmaniiinuii)
INPOEKTYBAHHs, IO CYIPOBOJ-
KYETHCA BUTIPOBYBAHHAM

D.1  3araabHi HoJj0KeHHd

(1) Sxmo  BenuyMHM  JOrapU(PMIYHOTO
IeKpeMeHTa AeMIlpyBaHHS, BCTAHOBJIEHOI'O B
EN 1991-1-4, BBa)karoTh HEBIAMOBIAHUMH ab0
SKIIO  MICHS ~ YCTAHOBKU  JeMI(YHOUUX
NPUCTPOIB HEOOXiTHO MEPEBIPSATH BIUIUB JAHUX
aeMryruux MPUCTPOIB, TO I BUSHAYECHHS 3
BUNPOOYBAaHHS JIOrapu(PMIYHOTO JEKpeMEeHTa
nemryBaHHs ISt JUMOBHX TpyO
BUKOPUCTOBYIOTh HACTYITHY HACTAHOBY.

D.2  BusHauyeHHsi JorapugmidyHOro
AeKpeMeHTa AeMI(yBaHHA
(1)  BwuznHaveHHs JorapudgmiuHOro

nexkpeMenrta aemndysadHs nus. B Jomatky D
EN 1991-1-4.

D.3 Meron BHUMIipIOBAHHS
Jorapu¢gmiyHoro reKpeMeHTa aemMndyBaHHs

(D) Curnan BUMIPIOBaHHSI MOYKHA OTPUMATH
3 TPUCKOPEHHs, BIAXWIEHHS, cui  abo
HANpy>XeHb AUMOBOI TPYOH.

(2)  HomycTuMO BHKOPHUCTOBYBAaTH  Pi3HI
METOAU BUMIPIOBAHHS, HANpPHKIAL, METO[
KPHUBOI 3aracaHHs, MeTOA aBTOKopessiii ado
METO]] MOJIOBUHH LIHUPHHU CMYTH.

(3)  Iotpibho NepeKOHaTHCS, 110
BUMIPIOBAHHSI BKJIIOYAE 3arajbHy €HEPTiio
BiOparwii, TOMy BHMIPIOBaHHA MPOBOIATH
OJHOYACHO B JIBOX OPTOTOHAJBHHUX HAINpsiMax.

(4) B aHamizi  BUMIPIOBAaHUX  JaHHUX
BPaxOBYIOTh 3JI€XKHICTh aMILTI Tyl BiOparii.

(5)  Awmmityna npu BunpoOyBaHHI TOBUHHA

3HaXOOUTHCA B MEXaxXx  pO3PaxyHKOBOI
aMIuiTyaun  gumoBoi  TpyOum B yMmoBax
BUXpPOBOro  30ymkeHHs, abo  HeoOXigHO

3abe3neunTty aAemndyBaHHS JAHOI OLIHIOBAHOL
aAMIUTITYAH.

(6)  BmmuB aepopmHaAMIYHOTO JeMIIpyBaHHS
BIIHIMAIOTh 3 BHUMIPIOBAHOI BEJIMYMHHU 34
HAasIBHOCTI ~ NOPUBY  BITpY B IpoLecl
BunpoOyBaHHs. BU3HaUeHHS aepOAMHAMIYHOTO
nemndysanns quB. B Jlogarky D EN 1991-1-4.

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 eftects 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
damping see Annex D of EN 1991-1-4.
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HOJAATOK E (indgopmauiiinmii)
BUT'OTOBJIEHHA

E.1 3arajabHi HoJ10KeHH

(1) HumoBi  TpyOM  BHIOTOBISIFOTH 1
MOHTYIOTh BIATIOBIIHO 1O CTaHOApTy Ha
purotoBynienHss EN 1090, wactuna @ 2.
3aCcTOCOBYIOTh OCOOJIMBI BUMOTH IJISl JUMOBHX
TpyO, BcTanosieHi B EN 13084-7.

(2) Ilpm NPOEKTYyBaHHI BpPaxoBYIOTb
JOMYyCKY HA BUTOTOBJICHHS, BCTAHOBJIEHI B E.2.

Mpumirka. [lpapmina g MIMHOCTI 1 CTIMKOCTI,
BcranorieHi B EN 1993-3-2, 3acHOBaHI Ha IPUIIYITICHHI,

IO BUTPUMAHI JIONYCKA HA BUTOTOBJICHHS, BCTAHOBIICHI
BE.2.

(3) [Ipu 3’equanHl (HIAHIIB OOUH 3 OIHHUM
IO BCTAaHOBJEHHS OONTIB MNPOMIXKOK MIX
(aHIIMU HE IOBUHEH MEPEBHUINYBATH 1,5 MM.

4) @naHi MOBUHHI OyTH TUIOCKUMH 3
nomyctumuM BigxmieHHsM 0,5 mm Ha 100 M
IIMPUHU, 1 3arajbHe IOMYyCTHUME BiIXUJICHHS
y3IOBXK KOJIA& HE TIOBHHHE IEPEBUIIYBATH
1,0 mm.

(5) Hna gumoBux TpyO, BHUTOTOBJICHUX 3
HECYUOI0 TUIUTOI0 1 (PYHOAMEHTHUMH OOJTamu,
MK TUTHTONO 1 ()YHIAMEHTOM BUKOPUCTOBYIOTH
0e3ycanouHui HEMEHTHUN PO3YHH.

E.2  /lomycku Ha BUTOTOBJICHHSI

(1)  HomycTume ropu30HTANIbHE BiAXWJICHHS
A Bim Beprukanm craneBoi OOOJNIOHKH Ha
Oynb-sikoMy piBHI 4 (B M) Haag OCHOBOIO
BIIBHOCTOSTYOI  UMOBOI  TpyOM  MOBUHHO
CKJIQaTH:

A

(2)  HaHuii 1OmMycK TAaKOX 3aCTOCOBYIOTH 1O
BICBOBOI JIiHIT (pyTepyBaHHS.

E.3  SkicTh 3BapHHX WIBIB i BTOMa

(1)  SxicTb 3BapHUX IIBIB, BCTAHOBJICHA MPH
BUJIJICHHI BIJAMOBITHOTO KJacy BTOMH JeTal
KOHCTpyKWii, nauB. 9.3, moBuHHA OyTH
3aMapKOBaHa Ha KPECJICHHSX haly &
BUT'OTOBJICHHSI TUMOBOI TPyOH.
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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 particular execution
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 deviation A
Ofrom 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.1)

h

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

E.3  Quality of welds and fatigue

(1)  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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