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Lei#t cranmapt € Torokuuit nepekxian Eurocode 1: Actions on Structures - Part 1-4: General
actions - Wind actions (€Bpokon 1. [lii Ha koHctpykuii. Yactuna 1-4. 3aranphi aii.  Birposi
HaBaHTaxeHHs) 31 3MiHO0 EN 1991-1-4:2005/A1:2010 ta Texuiynow monpaBkoro EN 1991-1-
4:2005/AC:2010.

EN 1991-1-4:2005 migrorosneno Texaiuaum komirerom CEN/TC 250, cekperapiaToM sKOTO
kepye BSI.

J1o HaIIOHATFHOTO CTAHIAPTY JOJTYYSHO aHTJIOMOBHHH TEKCT.

Ha Teputopii Ykpainu sixk HamioHanbHUE cTaHgapT nie jiBa kojonka tekcty ACTY-H b EN
1991-1-4:2010 Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions (€Bpoko
1. Jii Ha xkoHcTpykil. Yactuna 1-4. 3araneHi nii. BiTpoBi HaBaHTa)XEHHS), BUKJIa/IeHa YKPATHCHKOIO
MOBOIO.

Binnosigno no JIBH A.1.1-1-2009 «Cucrema ctanaapTu3alii Ta HOpMyBaHHS B OYiBHUIITBI.
OCHOBHI MOJIOKEHHS» 1€l CTaHIapT BIAHOCUTHCS 710 Komiuiekcy B.1.2 «Cuctema HafmiiiHOCTI Ta
0e3rneKu B OyAIBHULITBIY.

CraHmapT MICTUTh BUMOTH, SIK1 BIIMTOB1IAI0Th YHHHOMY 3aKOHOIaBCTBY.

HayxoBo-TexHiuHa opraHizaiis, BignoBizagbHa 3a uedl cranaapt — TOB «VYkpaiHcbkuit
IHCTUTYT cTajeBuX KOHCTpYKIii iM. B.M. [llumaHoBCHKOTOM.

Jlo cTanmapTy BHECEHO TaKi peJaKI[iitHi 3MI1HH:

- CJIOBa «Iei MDKHAPOJIHUMA CTaHIAPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpH1 eneMeHTH craniapty: «OOxmanuuky», «llepeamoBy», «HaiioHansHUIl BCTym»,
«BusnauenHs mnousaTe»Ta «bibmiorpadiuyHi gaH» - 0QOPMIEHO 3TAHO 3 BUMOTaMH
HaIIOHAJIbHOT CTaHAApTH3alli YKpaiHu;

- 3 «llepenmoBu 1o EN 1991-1-4» y neil «HaiioHadIbHUN BCTYI» B3ATE TE, M0 O€3MOCEePEaHBO
CTOCYETBCS IIBOTO CTaHMAPTY;

- HaIlOHAJIBHUH JAOBIIKOBUH J0JIATOK HABEJICHO K HACTAHOBY JJII KOPHCTYBAyiB.

[Tepenik namionanbaux cranmaptiB Ykpaiau (JACTY), ineatnuanx MC, mocunaHHs Ha SIKi € B
EN 1991-1-4:2005, maBeaeno B moaatky HA.

Komii MC, HenpuiiHATHX SK HAIIOHAJIbHI CTaHIApTH, HA 5Kl € mocunanHs EN 1991-1-4:2005,
MoxHa orpuMatu B ['ooBHOMY (hoHI HOpMaTHBHUX HoKyMeHTIB JIIT «YkpHIHL».

3mina EN 1991-1-4:2005/A1:2010 ta texuiuna mompaBka EN 1991-1-4:2005/AC:2010 no EN
1991-1-4:2005 momani B xinmi JICTY-H b EN 1991-1-4:2010.
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Beryn

et moxyment EN 1991-1-4:2005 miaro-
toBiacHuii TexHiunum komitetom CEN/TC
250 “byniBenbHi €BpokoaM”, cekperapiar
sKoro minTpumyersest BSI.

Hpomy €BpomeiicbkoMy cTaHmapTy Oyne Ha-
JAHWKA CTaTyC HAI[IOHAJILHOTO 3 IMyOJTIKAIliEr0
IZICHTUYHOTO TEKCTy a00 CXBAJICHHSM HE
nizHime x0BTHS 2005 poky 1 Ipu CKacyBaHHI
KOH(UIIKTYIOUHX HaI[IOHAIBHUX CTaHJAPTIB HE
nizHime o6epesnst 2010 poky.

VY BIANOBIIHOCTI 3 BHYTPILIHIMU TOCTAHOBaMU
CEN/CENELEC namioHnanbHi opranu 3i CTaH-
JapTu3allii Takux KpaiH 3000B’sd3aH1 371iCHU-
TH IMIJIEMEHTAII0 [HOTO E€BPOMEHCHKOTO
crannapry: Asctpis, benbria, Benuka bpura-
Hisg, ['pemist, Jania, Ipnanmisa, Ienangis, Iema-
Hig, ITamis, JlrokcemOypr, Manbsta, Hinepnan-
i, Himeuunna, Hopgeris, [Hopryranis, ®ix-
s, Opanris, Yeceka Pecnybmika, 11IBeii-
napis, [IBeris.

Hanuit  €ppomnelicekuit  CtaHmapTt 3aMiHIOE
ENV 1991-2-4: 1995.

CEN/TC250 € BigmoBimasbHEM 3a BCi
byniBenbH1 €BpoKOAM.

Foreword

This document EN 1991-1-4:2005 has been
prepared by Technical Committee CEN/TC
250 "Structural Eurocodes", the Secretariat for
which is held by BSI.

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 October 2005,
and conflicting national standards shall be
withdrawn at the latest by March 2010.

According to the CEN/CENELEC Internal
Regulations, the national standards organiza-
tions 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, Slovakia, Slovenia,
Spain, Sweden, Switzerland and United
Kingdom.

This European Standard supersedes ENV
1991-2-4: 1995.

CEN/TC 250 is responsible for all Structural
Eurocodes.

VII



HALIOHAJILHUI CTAHJAPT YKPATHU

€BPOKO/I 1. ]Il HA KOHCTPVYKIIII
YACTHHA 1-4: 3AT AJIBHI Jili. BITPOBI HABAHTAXXEHHS

EBPOKO/I 1. BO3AEICTBHS HA KOHCTPYKIN
YACTD 1-1: OBILLIME BO3JIEICTBUS. BETPOBBIE HATPY3KU

ACTIONS ON STRUCTURES
PART 1-1: GENERAL ACTIONS —WIND ACTIONS

OcHoBu nporpamu €Bpoxoay

VY 1975 poui Kowmicis €Bponelicbkoi Crisib-
HOTH BHpINIMIA PO3MOYATH THporpamy Al y
ramxy3i OyIiBHHMIITBA Ha TiAcTaBi cTarTi 95
JloroBopy. Metoto mporpamMu Oyio yCyHEHHS
TeXHIYHUX TMEpPemKoa Uil  TOPTiBIl  Ta
Y3rOJKEHHS TEXHIYHUX YMOB.

VY pamkax 1iei mporpamu nii Kowicis B3siia
Ha ce0e IHIIIaTUBY BCTAHOBHUTH CHCTEMY
Y3TO/DKEHUX TEXHIYHHUX MPaBWII ISl TIPOCKTY-
BaHHSA OyniBeNb 1 CIOpYyH, SKI Ha TMEpIii
cTafmii Malu CIYr'yBaTH  allbTEPHATHBOIO
YMHHUM HAIlOHAJFHUM IIpaBWJIaM JICpKaB-
YICHIB, a 3PEIITOI0 MAJIM 3aMIHUTH iX.

Yopogopx 1m’stHaauatu pokie  Kowicis 3a
nornomoroio Pobouoro komitery, 10 cCKiIamy
SIKOTO BXOJIMJIU MPEJCTABHUKYU JCprKaB-UICHIB,
Bela po3poOKy mporpamu €BPOKOMIB, sKa
npu3Bena A0 MyOJikalii KOMIUIEKTY MEepIIoro
MOKOJIHHS €Bporneichkux KoaiB y 80-X pokax.

VY 1989 poui Kowmicis ta aepkaBu-unenn EU
(E€sporneiicbkoi CroinsHotn) Ta EFTA (€Bpo-
neiicekoi Acomianii BineHoi Toprismii) Ha oc-
HOBI yFO,[[I/Il Mk Kowmiciero Ta CEN (€Bpomneii-
CBKMM KoMmiTeToM 31 CTanaapTusallii) BUpilu-
JIM TIepesiaTy MiATOTOBKY Ta myOuikarito €Bpo-
koaiB CEN 3a gomomororo cepii MaHAATIB, 10

YuHHUA 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 Represen-
tatives of Member States, conducted the
development of the Eurocodes programme,
which led to the first generation of European
codes in the 1980s.

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement! between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to the CEN through a series of
Mandates, in order to provide them with a



B pe3ysibTaTi Hagano 6 €Bpokogam y MailOyr-
HBOMY CTaTycy E€BpOIEHCHKOTO CTaHIAPTY
(EN). Lle noB’sizye €BpOKOIM 3 MOJIOKEHHIMU
HupextuB Pamu 1 Pimens Kowmicii momo €Bpo-
necbkux cranaaptiB (Todto JupextuBu Pamu
89/106/EEC mronmo OyniBelbHUX BUpPOOIB —
CPD - ta [upextuB Pamm 93/37/EEC,
92/50/EEC Ta 89/440/EEC BiTHOCHO CYCHiIb-
HUX pOOIT Ta MOCIYT 1 €KBIBAJICHTHUX IUPEK-
tiB EFTA, 3anouarkoBaHux, 100 JOIOMOITH
3aCHYBAHHIO BHYTPILIHBOTO PUHKY).

CrpykrypHa mnporpama €BpOKOJIB BKIJIIOYAE
CTaHJIapTH, K1 B OCHOBHOMY CKJIAJIalOThCS 3
NEKUIBKOX YaCTHH:

EN 1990 €Bpokon: OcCHOBH MNpOEKTYBaHHS
KOHCTPYKIIH

EN 1991 €Bpokong 1: HaBanTaxxeHHS Ha
KOHCTPYKI{

EN 1992 €Bpoxon 2:
OETOHHUX KOHCTPYKLIH

EN 1993 €spoxon 3: [IpoekTyBaHHS cTaIEBHX
KOHCTPYKIIIH

EN 1994 €Bpoxony 4: IlpoexryBaHH:A
cTane3aniz00eTOHHUX KOHCTPYKITii

IIpoexTyBaHHs

EN 1995 €Bpoxon 5: IlIpoexryBaHHs
JIEpEB’ STHUX KOHCTPYKITIH

EN 1996 €Bpoxon 6: IIpoexryBaHHs
KOHCTPYKITI KaM’STHOT KJIaJIKH

EN 1997 €spokox 7: TeorexHiuHe
MIPOEKTYBaHHS

EN 1998 €Bpoxon 8: IIpoexryBaHHs
KOHCTPYKIIIH NMPU CEHCMIYHOMY HaBaHTaKEHHI1
EN 1999 €Bpoxon 9: IlIpoexryBaHHs

AIFOMIHIEBUX KOHCTPYKITIH.

Cranmapta €BpPOKOIIB BHU3HAIOTH BIATMOBI-
JabHICTh PEryJISATOPHUX OpraHiB KpaiH-ulie-
HIB Ta 3aXMIAIOTh 1X MPABO Ha MPHU3HAYCHHS
BEJIUYMH, SKI TOB’sS3aHI 3 pPEryIrOBaHHAM
MUTaHb OE3MEeKU Ha HALlIOHAIBHOMY PiBHI TaM,
JI¢ BOHU BIJPI3HAIOTHCS.

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 compri-
ses the following standards generally consis-
ting 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 responsi-
bility of regulatory authorities in each Member
State 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.

Yyroma wmix Kowmiciero €sporreiicbknx CHiapHOT Ta
€pporeiickkuM komitetoM 31 cranmapruzamii (CEN)

moxo poboTu Hajy €BpPOKOmAMHU IS TPOCKTYBAHHSI
6ynisens i ciopyn (BC/CEN/03/89).

CTaTyC Ta rajdy3b 3aCTOCYBAaHHSA

!Agreement between the Commission of the European
Communities and the European Committee for
Standardisation (CEN) concerning the work on
EUROCODES for the design of building and civil
engineering works (BC/CEN/03/89).

Status and field of application of



€Bpokoais

Hepxau-uienu EU ta EFTA Busnaoth, 110
€BpOKO/IM AIIOTH K €TATOHHI JOKYMEHTH JJIst
TaKuX IUICH:

— sIK 3aci0 TOBeNeHHs BIAMOBIAHOCTI Oy liBeNb
1 CIOpyI OCHOBHUM BHUMOTram JIUpeKTHUBHU
Pamu 89/106/EEC, 30kpeMa OCHOBHIiN BUMO3i
N°1 — MexaHniuHa CTIMKICTH Ta CTAOLIBLHICTD 1
ocHOBHIN BuMO031 N°2 — [ToxexHa Oe3meka;

— SK OCHOBA JIJIsl YKJIAJJAHHS KOHTPAKTIB IS
OyaiBeNb 1 CIOpPYI Ta TOB’S3aHUX 3 HUMU
TH)KEHEPHUX MOCIIYT;

— SK OCHOBa JJIs CKJIQJaHHA Y3TOJKEHUX
TEeXHIUHUX creuuikamii a1 OyJiBenbHUX
BUpoOiB (ENs ta ETAs).

€BpOKOJIM, OCKUTBKM BOHU 0€3MoCcepeHbO
BITHOCSTHCS 70 OyAIBENbHUX CHOPY/, MAlOTh
NpsIMUMA 3B’SA30K 3 TIYMAaYHHUMH JIOKyMEHTa-
Mu? posaimy 12 CPD, He3Baxkaroun Ta Te, IO
BOHU MalOTh Pi3HY NPHUPOIY 3 TapMOHI30Ba-
HUMM CTaHAapTaMH Ha BUpoOu°. Takum um-
HOM, TEXHIYHI acIeKTH, $Ki BUIIABAIOTH 3
€BpOKOIIB A1 OyAiBENb 1 CIIOPY/, IOBUHHI B
MOBHIN Mipi OyTH pO3TISHYTUMH TeXHIYHUMU
komitreramu CEN Ta/um pobounmMu rpynamu
EOTA, saKxi po3poOsitoTh CTaHIapTH Ha Oyi-
BEJIbHI BUPOOH, 3 MO3HINIA JOCSITHEHHS MMOBHO1
CYMICHOCTI TE€XHIYHHMX crenudikaiii 3 €Bpo-
KOJIaMH.

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 Docu-
ments? referred to in Article 12 of the CPD,
although they are of a different nature from
harmonised product standards®. Therefore,
technical aspects arising from the Eurocodes
work need to be adequately considered by
CEN Technical Committees and/or EOTA
Working Groups working on product stan-
dards with a view to achieving a full compa-
tibility of these technical specifications with
the Eurocodes.

2Bignosizno g0 cr. 3.3 goxymenta CPD oCHOBHi
Bumorn (ER) orpumatoth KoHKpeTHY dopmy Y
TIYMa4HUX JOKYMEHTaxX JJjisi CTBOPEHHS HEOOXiTHUX
3B’s13KiB Mk OCHOBHHMH BHMOTaMH Ta MaHAaTaMH Ha
hENs i ETA.

SBignosigao mo cr. 12 CPD TIIyMadHi JOKYMEHTH
MAaroTh:

a) HagaTH KOHKPETHY (OpPMYy OCHOBHHM BHMOTaM,
Y3TOAMBINM TEPMIHOJNIOTIIO 1 TeXHiYHI 3acagm i
BKa3aBIIX KiIacu abo piBHI A KOKHOI BUMOTH, Jie IIe
HEOOX1IHO;

b) Bka3aTu MeTOAM BCTAHOBJICHHS CITiBBIIHOIICHHS MIXK
OUMH KjJacaMd a0o0 pIBHAMH BHMOT 3 TEXHIYHUMH
BUMOTaMH, HAMpPHUKIAaJ, METOAM PO3PaxyHKy i
TIepEeBiPKY, TEXHIYHI MIPaBHIa MPOSKTYBAHHA 1 T. iH.;

C) CIyryBaTH pPEKOMEHMAINIEI0 [UII BCTAHOBIICHHS
Y3TODKEHUX CTaHAApTIB 1 HACTaHOB Ui €BpOIEiich-
KOT'O TEXHIYHOTO YXBAJICHHSI.

€Bpokonu (HaKTUIHO BiAIrparoTh MOAIOHY poib y cdepi
ER 1 i gactuni ER 2.

Crangaptu €BpOKO/IIB HAAIOTh 3arajibHi Mpa-

2According 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.
SAccording 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.;

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

The Eurocodes, de facto, play a similar role in the field
of the ER 1 and a part of ER 2.

The Eurocode standards provide common

3



BUJIA TPOEKTYBAaHHS JUIA MPAKTHUYHOTO BH-
KOPHUCTaHHS BCIX KOHCTPYKLIH Ta iX KOMIIO-
HEHTIB SIK TPAIUIIHHOTO, TaK 1 IHHOBALIHHOTO
XapakTepy. YHIKaidbHI (OPMHU KOHCTPYKIIii
ab0 yMOBH TMPOEKTYBaHHS CIEI[iaIbHO HE
OXOIUTIOIOTHCS, 1 B TAaKUX BHUMAJIKaX IPOEKT-
TYBJIbHUKY IOTPIOEH JOJATKOBUN €KCHepT-
HUW PO3TIIAL.

HaunionajabHi cTangapTu, 1mo
BIIPOBAKYIOTH €EBpokoau

HamionaneHi craHgapTu, 110 BIPOBAKYIOTh
€BPOKOJIH, 3aBXKJU BKIIOYAIOTh TOBHUN TEKCT
€Bpokoly (BKJIIOYAHOYM BC1 JOJATKH), BUAA-
Huit CEN, sikomy MoxyTbh niepeayBatu Hartio-
HaJbHUW THUTYJIBHUN JuCT Ta HarionanpHa
MepeaMoOBa, a TaKOX MOXKYTh CYIPOBOJ-
xyBatucs Hamionansaum Jlogatkom.

Hamionaneamii  Jlomatok MoOKe BKJIIOYATH
iHpOpMalLlil0 BIJHOCHO THUX MapaMeTpiB, fKi
3QTUIIIIACSA BITKPUTUMH B €BpOKOJAX IS
HaIllOHAJTLHOTO BHOOPY, BiZIOMI SIK HaIliOHA-
JFHO BU3HAYEHI MapaMeTpu Jjsi BUKOPUCTaH-
HS TpH TPOEKTYBaHHI Oy/IiBeNb Ta 1HXKEHEpP-
HUX CIIOpYI, IO OyayTh 3BEICHI y 3aIlikaBiie-
Hil KpaiHi, a came:

— 3HAYECHHS YAaCTKOBUX KOe(]iIieHTIB Hamii-
HOCTI Ta/abo kimacuikaiiro BUMAIKIB, IS
AKUX €BPOKOJ PErIaMEeHTye BUKOPHCTAHHS
aIIbTEPHATHUB;

— 3HA4YeHHs, K1 CIiJ] BUKOPHUCTOBYBATH TaM,
ne B €BPOKO/Ii HaBEJIEHO TUIbKU CUMBOJI,

— crnenudivHi gaHi KpaiHu (reorpadidHi, Kii-
MaTHYHI TOIIIO), HAPUKIIAJI, KapTa BITPY;

— KOHKPETHI METOJMKH JUIsl TUX BHUIAIKIB,
KON €BpPOKOJ pErIaMEeHTye BUKOPHCTAHHS
aIIbTePHATHB.

BoHM MOXXYTh TaKOK MICTUTH:

— peKOMeHJaIil II0J0 3aCTOCYBaHHS JOBIN-
KOBHX JOJATKiB;

— MOCUJIaHHS Ha JI0JAaTKOBY iHQoOpMaIlito, sSiKa
HE CyMepeynuTh HOPMATUBHHUM BHMOTaMm 1
JoTIoMarae mpu KOpUCTyBaHHI €BpOKOIaMHU.

3B’s13ku Mixk €BpOKOAAMHU Ta rapMo-

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.

The National Annex 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,

— country specific data (geographical, climatic,
etc.), e.g. wind map,

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

It may also contain

— decisions on the use of informative annexes,
and

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

Links between Eurocodes and



Hi30BAHUMH TeXHIYHMMHU crienudika-
nismMu (ENs ta ETASs) 1151 Bupoo6iB

HeoOxigHa y3rokeHicTh MDK TapMOHI30-
BaHUMH TEXHIYHUMH crienudikamisimu i Oy-
TiBeTbHUX BHPOOIB Ta TEXHIYHMMH TIPaBH-
JamMu Utk OyiBeb i cnopyﬂ4 Ta OyIiBETHbHUX
poGit. Kpim Toro, moBHa iHpopmarlis, sika cy-
npoBoukye CE mapkyBanHs OymiBenbHHX BU-
poOiB i Mae BimHOWIEHHS 10 €BPOKOIIB, TO-
BHHHA YITKO 3a3HA4yaTH, SKI HaI[IOHAJIHLHO
BHU3HAYEHI NapaMeTpu OyJIu B3SIT1 IO YBaru.

HonarkoBa indopmanist moao
EN 1991-1-4

B EN 1991-1-4 namani BKa3iBKH 3 pO3paxyHKy
Ta HABAHTAKEHHS 1 BIUIMBU BiA Aii BITpY NpHU
MIPOEKTYBaHHI  OyJiBeNb Ta  IHXKEHEPHUX
CHOPY]I.

EN 1991-1-4 mnpusHadyeHWUd JUII BHKOPHC-
TaHHS 3aMOBHHKaMH, TPOSKTYBAIbHHKAMH,
MAPSIAHUKAMHA 1 BiMOBITHUMHU JEp>KaBHUMU
OpraHamH.

EN 1991-1-4 npu3HaueHmid 7151 BUKO-PUCTAHHS
3 EN 1990, inmmmu yactuaamu EN 1991 1 EN
1992-1999 nnst mpoekTyBaHHS KOHCTPYKITIH.

HamioHaabHUH 101AaTOK 10
EN 1991-1-4

VY 1poMy cTaHAapTi HaBEACH1 ajJbTEPHATHBHI
METO/IY, BEJIMYMHU 1 peKOMEHAIII1 sl KJ1aciB
3 MPUMITKAMH, SIKI BKa3ylOTh, 1€ HEOOXiTHO
3poOuTH HalioHanbHI BUOIp. TakuM YHMHOM,
HaI[IOHAJILHUN CTaHIAPT, SKUH IMIUIEMEHTYE
EN 1991-1-4, noBuHEH MaTH HAIOHAILHUI
JOJIaTOK, SIKMM BKIIIOYaB OW yCi HalllOHAIBHO
BHU3HAYCHI TApaMETPH, SIKi BHKOPUCTOBYIOTHCS
IIpU MPOEKTYBaHHI OyaiBeNb Ta CIOPYH, IO
OyayTs moOynOBaH1 y BiANOBIAHIN KpaiHi.

Hamionanenuii BuOip mgo3BosieHO mis EN
1991-1-4 3a 1OIIOMOIOIO:

1.1 (11) Mpumitka 1

1.5(2)

4.1 (1)

4.2 (1)P Ipumitka 2

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 shall clearly mention which
Nationally Determined Parameters have been
taken into account.

Additional information specific for
EN 1991-1-4

EN 1991-1-4 gives design guidance and
actions for the structural design of buildings
and civil engineering works for wind.

EN 1991-1-4 is intended for the use by clients,
designers, contractors and relevant authorities.

EN 1991-1-4 is intended to be used with EN
1990, the other Parts of EN 1991 and EN
1992-1999 for the design of structures.

National annex for EN 1991-1-4

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 1991-1-4 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.

National choice is allowed for EN 1991-1-4
through clauses:

1.1 (11) Note 1

1.5(2)

4.1 (1)

4.2 (1)P Note 2

4IlmB. c1. 3.3 i c1.12 CPD, a Takox 4.2, 43.1, 432 ta
521D 1.

4.2 (2) P Ilpumitka 1, 2,315

4See Art.3.3 and Art.12 of the CPD, as well as 4.2,
43.1,4.3.2and 5.2 of ID 1.

4.2 (2P Note 1,2,3and 5



4.3.1 (1) Mpumirka 112
4.3.2 (1)

4.3.2 (2)

4.3.3(1)

4.3.4 (1)

4.3.5(1)

4.4 (1) Ipumirka 2

4.5 (1) Ipumirka 1 i 2
5.3(5)

6.1 (1)

6.2 (1)

6.3.1 (1) [Ipumirka 3
6.3.2 (1)

7.1.2(2)

7.1.3(1)

7.2.1 (1) lpumirka 2
7.2.2(1)

7.2.2 (2) llpumitka 1
7.2.8 (1)

7.2.9(2)

7.2.10 (3) Ipumitka 1 i 2
7.4.1(1)

7.4.3(2)

7.6 (1) Mpumirka 1

7.7 (1) Mpumirka 1

7.8 (1)

7.10 (1) Mpumirka 1
7.11 (1) ITpumitka 2
7.13 (1)

7.13(2)

8.1 (1) IMpumitka 1 12
8.1(4)

8.1(5)

8.2 (1) ITpumirka 1
8.3(1)

8.3.1(2)

8.3.2(1)

8.3.3 (1) [Ipumirka 1
8.3.4 (1)

8.4.2 (1) [Ipumirka 112
A2()

E.1.3.3(2)

E.1.5.1 (1) [Tpumirka 112
E 1.5.1(3)

E.1.5.2.6 (1) [Ipumirtka 1
E.1.5.3 (2) Ilpumirka 1
E.1.5.3 (4)

E.1.5.3 (6)

E.3(2)

4.3.1 (1) Note 1 and 2
4.3.2(1)

4.3.2(2)

4.3.3(1)

4.3.4(1)

4.35(1)

4.4 (1) Note 2

4.5 (1) Note 1 and 2
5.3(5)

6.1 (1)

6.2 (1)

6.3.1 (1) Note 3
6.3.2 (1)

7.1.2(2)

7.1.3(1)

7.2.1 (1) Note 2
7.2.2(1)

7.2.2 (2) Note 1
7.2.8 (1)
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7.2.10 (3) Note 1 and 2
7.4.1 (1)

7.4.3 (2)
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7.7 (1) Note 1
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7.13 (1)
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1 3AT'AJIBHI ITOJIOKEHHSA
1.1 TAJTY3b 3ACTOCYBAHHA

(1) EN 1991-1-4 micTuTh BKa3iBKH IIOJ0 BHU3-
HA4YeHHS PUPOIHUX BIUIMBIB BITPY IPHU IPOEK-
TyBaHHI KOHCTPYKI[iii OyaiBenb, COpyX i BH-
KOHaHHI POOIT JUIsl KOXKHOT 3aBaHTKEHOT 30HHU,
o po3rsinaeThes. Jlo HUX HaleKaTh KOHCT-
PYKIiE B IUIOMY, YaCTHHU KOHCTPYKIi a0o
€JIEMEHTH, SIKi TIPUETHAH] 10 KOHCTPYKIIii, Hat-
pUKIaJ, €JIeMEeHTH OOJMIfOBaHHSA 1 iX Kpim-
JeHHs1, 6ap’epu Oe3neKH 1 I1yMoB1 6ap’epH.

(2) L1 yacTiHa MOKE 3aCTOCOBYBATHUCS IO

— OyxiBenb Ta cropya BucoToro g0 200 wm.
JluB. Takox (11);

— MocTiB 3 mnporoHamu Mmenme 200 M, 3a
YMOBH, IO BOHU 33JI0BOJIbHSIOTH KPHUTEPIO
JIMHAMIYHKX peakitii, qus. (11) i 8.2.

(3) st yacTrHa mpu3HaueHa IS BU3HAYCHHS
XapaKTEPUCTHK BITPOBUX BIIMBIB HA HA3eMHI
KOHCTPYKIIIi, iX €IeMEHTH Ta HaJ0y/I0BH.

(4) Hdesixi acriekTd, HEOOXIAHI U1l BUSHAYCHHS
BITPOBOTO HAaBaHTa)XCHHS Ha KOHCTPYKIIiIO,
3aJIe)KaTh BT MICIIS PO3TaIlyBaHHs, HAIBHOCTI
1 IKOCT1 METEOPOJIOTTYHUX JaHUX, TUITY MICIIe-
BocTi Tomo. Ile moTpiOHO BCTAaHOBIIOBATH B
Hamionansnomy lonmatky Tta lomatky A, de-
pe3 HalllOHAJIBHUI BUOIp MPUMITKaAMHU B TEKCT1
K 3a3HA4YE€HO. 3HAYEHHS 1 METOoau, sKi
HaJaI0ThCSI B TOJIOBHOMY TEKCTI, 1 CTOCOBHO
0 SKUX HE HamaeTbes iHbopMmallis y
Hamionansnomy JlomaTky, mpuiiMaroTbes 3a
YMOBYYBaHHSM.

(5) Homatok A inmrocTpye KaTeropii MiCIieBOCTi
1 BCTAHOBIIIOE TIpaBuIIa JJisi €(EKTiB penbedy,
BKJIIOUAIOYH 3MIHY, 3MIHY HIOPCTKOCTI, BILTUB
naamadTy Ta CyCiqHIX KOHCTPYKIIIH.

(6) Homatku B i C MicTATh albTepHATHBHI
METOJUKHU ISl PO3PAXyHKY KOHCTPYKTHBHOTO
koedirieHTa CsCq.

(7) Homatkok D micTuTh KOeDilieHTH CsCq IS
PI3HUX THUITIB KOHCTPYKIIIH.

1 GENERAL
1.1 SCOPE

(1) EN 1991-1-4 gives guidance on the
determination of natural wind actions for the
structural design of building and civil
engineering works for each of the loaded areas
under consideration. This includes the whole
structure or parts of the structure or elements
attached to the structure, e. g. components,
cladding units and their fixings, safety and
noise barriers.

(2) This part is applicable to:

— Buildings and civil engineering works with
heights up to 200 m. See also (11).

— Bridges having no span greater than 200 m,
provided that they satisfy the criteria for
dynamic response, see (11) and 8.2.

(3) This part is intended to predict
characteristic wind actions on land-based
structures, their components and appendages.

(4) Certain aspects necessary to determine
wind actions on a structure are dependent on
the location and on the availability and quality
of meteorological data, the type of terrain, etc.
These need to be provided in the National
Annex and Annex A, through National choice
by notes in the text as indicated. Default
values and methods are given in the main text,
where the National Annex does not provide
information.

(5) Annex A gives illustrations of the terrain
categories and provides rules for the effects of
orography including displacement height,
roughness change, influence of landscape and
influence of neighbouring structures.

(6) Annex B and C give alternative procedures

for calculating the structural factor csCu.

(7) Annex D gives cscq factors for different
types of structures.



(8) Homarox E micTuTh npaBuia Ui BU3HAYCH-
HSl BUXPOBUX 30y/DKEHB 1 JIEsIKI BKa3IBKH I[0JI0
BU3HAYEHHS IHIINX aepONPYKHUX €(EKTiB.

(9) Homarox F MmicTUTh QuHAMIYHI XapakTe-
PUCTHKHU KOHCTPYKIIIH, 110 TPAIFOIOTh JIIHIHHO.

(10) Ile#t po3ain He MICTHTH BKa3iBOK IIOJO
BIUIMBY MICIIEBUX TepMIiuHMX e(]eKTiB Ha
BJIACTUBOCTI BITPY, HANPHUKIAJ, CHIBHOI apK-
TUYHOT TepMalibHOI MOBEPXHEBO1 iHBepcCii abo
YTBOPEHHSS CMEpPUY YU TOPHAJIO.

(11) s yacTMHA HE MICTHUThH BKa3iBOK IIOJO0
HACTYIHUX aCIEKTIB:

— BITPOBE HAaBaHTAXXCHHsI Ha rparyacTi OamTu
3 HemapaJieJIbHUMHU M0SICaMUu;

— BITPOBE HABaHTAKEHHSA Ha WIOTIM 3 BII-
TSYKKAMH 1 BUTSKHI TPYOH 3 BIATSDKKaMU;

— KpYTUJIbHI KOJIMBAHHS, HAIIPUKJIAJ], BUCOKUX
OyziBenb 3 LEHTPATbHUM JIPOM;

— KOJIMBaHHS MOCTOBOTO TIOJIOTHA BiI TypOy-
JIEHTHOCTI MOIEPEYHOr0 BITPY;

— BAHTOBI Ta MiABICHI MOCTH;

— KOJIMBaHHsI, B SIKUX HEOOXITHO pO3TIISAaTH
HE JIUIIIE OCHOBHY (DOpPMY KOJIMBaHb.

TIPUMITKA 1. HamioHaspHUN [ONATOK MOXKE Hazia-
BaTH BKa3iBKH, sIKIi HE cynepedyaTb LIUM acleKTaM i
MICTATh JIOAATKOBY iH(pOpMAIIiTO.

[MPUMITKA 2. BirpoBe HaBaHTa)X€HHS Ha IIOIIH 3
BIATSXKKAMHM, BUTSDKHI TPYOHM 3 BIITSKKaMHU 1 rpaTdyacTti
Oamitu 3 HenmapaieabHuMH mosicamu auB. EN 1993-3-1,
Homatok A.

[MPUMITKA 3. [ito BiTpy Ha JixTapHi croBnu, auB. EN
40.

1.2 HOPMATHUBHI IIOCUJIAHHSA

HacTtynmHi HOMAaTuMBHI JOKYMEHTH MICTATH
MOJIOKEHHSI, SKi, Yepe3 MOCHJIAHHS MO IbOMY
TEKCTY, CKJIaJJaloTh IOJIOKEHHS 11bOro €Bpo-
neiicekkoro Cranpapry. i YMHHHX IOCH-
JlaHb, HACTYMHI MONpPaBKU ab0 3MiHU B Oy/b-
SAKUX 3 [IUX MyOmiKaIiii He 3aCTOCOBYIOTHCS.
IIpoTte, cmipHi MUTaHHA Y3TO/DKEHHS SIKHUX
0a3yeTbcs Ha 1bOMY €BpONENWCHKOMY CTaH-
JapTi, TOKJIMKaHI JOCIIAUTH MOXJHBICTH 3a-
CTOCYBaHHS OCTaHHIX peJakiiii HOPMaTUBHUX
JOKYMEHTIB BKa3aHUX Huxk4e. [ mocuiiaHs,
AKi He HaOyauM YHHHOCTI, 3aCTOCOBYETHCS
OCTaHHS pe/lakilisi HOPMATUBHOTO JJOKYMEHTA.

(8) Annex E gives rules for vortex induced
response and some guidance on other
aeroelastic effects.

(9) Annex F gives dynamic characteristics of
structures with linear behaviour.

(10) This part does not give guidance on local
thermal effects on the characteristic wind, e.g.
strong arctic thermal surface inversion or
funnelling or tornadoes.

(11) This part does not give guidance on the
following aspects:

— wind actions on lattice towers with non-
parallel chords;

— wind actions on guyed masts and guyed
chimneys;

— torsional vibrations, e.g. tall buildings with a
central core;

— bridge deck vibrations from transverse wind
turbulence;

— cable supported bridges;

— vibrations where more than the fundamental
mode needs to be considered.

NOTE 1. The National Annex may provide guidance on
these aspects as non contradictory complementary
information.

NOTE 2. For wind actions on guyed masts, guyed
chimneys and lattice towers with non-parallel chords,
see EN 1993-3-1, Annex A.

NOTE 3. For wind actions on lighting columns, see EN
40.

1.2 NORMATIVE REFERENCES

The following normative documents contain
provisions which, through reference 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 1990 €Bpoxox: OCHOBHU NPOEKTyBaHHS ;
EN 1991-1-3 €Bpokoxn 1: HaBantaxxeHHs Ha

CHOPYAH: YacTtuna 1-3: CHirosi
HaBaHTAXCHHS,

EN 1991-1-6 €Bpokoxn 1: HaBantaxxeHHs Ha
cnopymu: Yactuna 1-6: HaBanTakeHHs

MPOTArOM BUPOOHHUIITBA;

EN 1991-2 €Bpokon 1: HaBanTa)keHHs Ha CIIO-
pymu: YactuHa 2: TpaHCOPTHI HaBaHTaKEHHS
Ha MOCTH;

EN 1993-3-1 €Bpoko 3: [IpoekryBaHHS cTaie-
BuX KoHCTpyKuiii: Yactuna 3-1: [llornu i Gamrru

1.3 NPUITYILIEHHA

(1)P  3acToCcOBYIOTHCS 3arajibHi HPHUITYIICH-
us, HaBeneni B EN 1990, 1.3

1.4 BIAMIHICTBH MI’K IPUHILIUITAMHU
TA ITIPABUJIAMU BUKOPUCTAHHA

(1)P  3acTocoByIOThCS TMpaBHJia, HABEACHI B
EN 1990, 1.4.

1.5 TIPOEKTYBAHHs 3A JAOIIOMO-
I'O1O BUITPOBYBAHB I BUMIPIOBAHb

(1) V nmomoBHEHHI 10 PO3paxyHKIB Ui OZep-
»KaHHS 1H(OpMaIii 111010 HABAHTAXKEHHS 1 peak-
i MOXYTb BHMKOPHUCTOBYBATHCS BHIIPOOY-
BaHHS B aepoAMHaMIYHIM TpyOl Ta MepeBipeHi
1/a00 HaJIC)KHMM YMHOM OOTpYHTOBaHI YMCIIOBI
METOJI, BIAMOBIAHI MOJIENI KOHCTPYKIi Ta
MPUPOJTHOTO BITPY.

(2) Mami momo HaBaHTaXKeHb, peEAKIid 1
rmapaMeTpiB  MICIICBOCTI MOYKHa OTpUMAaTH 3
BIJIMIOBITHUX €KCIIEPHMECHTIB.

ITPUMITKA. Hamionameau#i JogaTok Moxe MICTUTH
BKa3IBKM MIONO TMPOEKTYBAaHHS 3a JIOTIOMOTOK BHUMPOOY-
BaHb 1 BUMIPIOBaHb.

1.6 BUBHAYEHHSA

Y upoMy €BporneicbkoMy CTaHIapTi 3aCTOCO-
BYIOThCS BHU3Ha4eHHs, BcTaHoBieHi B 1SO
2394, 1SO 3898 1 1ISO 8930. JlomaTkoBO s
[UIeH I[hOTO CTaHJAPTy OCHOBHHI CIHCOK
BU3HaueHb HaBeneHo y EN 1990, 1.5

EN 1990 Eurocode: Basis of structural design;
EN 1991-1-3 Eurocode 1: Actions on
structures: Part 1-3: Snow loads;

EN 1991-1-6 Eurocode 1: Actions on
structures: Part 1-6: Actions during execution;

EN 1991-2 Eurocode 1: Actions on structures:
Part 2: Traffic loads on bridges;

EN 1993-3-1 Eurocode 3: Design of steel
structures: Part 3-1: Masts and towers

1.3 ASSUMPTIONS

(1)P  The general assumptions given in EN
1990, 1.3 apply.

1.4 DISTINCTION BETWEEN PRINCIP-
LES AND APPLICATION RULES

(1)P  The rules in EN 1990, 1.4 apply.

1.5 DESIGN ASSISTED BY TESTING
AND MEASUREMENTS

(1) In supplement to calculations wind tunnel
tests and proven and/or properly validated
numerical methods may be used to obtain load
and response information, using appropriate
models of the structure and of the natural
wind.

(2) Load and response information and terrain
parameters may be obtained from appropriate
full scale data.

NOTE. The National Annex may give guidance on
design assisted by testing and measurements.

1.6 DEFINITIONS

For the purposes of this European Standard,
the definitions given in 1SO 2394, ISO 3898
and ISO 8930 and the following apply.
Additionally for the purposes of this Standard
a basic list of definitions is provided in EN
1990, 1.5



1.6.1 d¢ynaameHTabHAa 0a30Ba MIBUIAKICTH
BiTpY

MIBUJKICTh BITPY MNpPH JIECATUXBHIMHHOMY
OCEpEHIOBAaHHI 3 PIYHUM PHU3UKOM IIEPEBH-
menns 0,02, He3anexHO BiA HampsMy BITPY,
Ha BHCOTI 10 M Ha BIIKPHUTIH TUIOCKIH CUITbCH-
Kif MICIIEBOCTI 3 YypaxyBaHHSIM BHCOTHHX
edekTiB (3a HeOOXiTHOCTI)

1.6.2 6a3oBa WIBUAKICTH BiTPY
¢bynnamenTanpHa 0a3oBa IIBHIKICTH BITPY
3MiHEHa 3 ypaxyBaHHSM HamNpsMy BITpY, IO
PO3IIIAAAETHCS, 1 CE30HHY (32 HEOOXITHOCT)

1.6.3 cepeansi IIBUAKICTH BITPY
0a3oBa IMIBHJKICTH BITPY 3 ypaxXyBaHHSIM
e(eKTIB HEpIBHOCT1 MICIIEBOCTI Ta pesibedy

1.6.4 koedinieHT THCKY

30BHIIIHI KOE(DII€EHTH THUCKY BpPaxOBYIOTh
edexT [ii BITPY HaA 30BHINIHI MOBEPXHI
OyzaiBenb, BHYTPINIHI KOE(DIIEHTH THUCKY
BpaxoBYIOTh €(eKT il BITpY Ha BHYTPILIHI
MoBepxHi Oy/1iBeb.

3oBHIIIHI KOe(IMIEHTH TUCKY MOIUISIOTHCS Ha
3arajpHi 1 JIOKaJbHI. JIokambHI KoediieHTH
TUCKY 3aCTOCOBYIOTHCS JUUISl 3aBaHTaKCHHX
mwionm MeHme 1 M2 Hampukmazm, mIs pos-
paxyHKy MaJICHbKHUX €JIEMEHTIB 1 KpIMMIbHUX
JeTanei;  3arajnbHi  KOe(IIEHTH  THCKY
3aCTOCOBYIOTBCSl IS 3aBaHTAXKEHUX IUIOMI,

Outbmmx Hik 10 M2,

KoedirieHTH THCKY HETTO TIOKa3yIOTh PE3yJib-
Tytoul epeKkTd aii BITPY Ha KOHCTPYKIIIO,
KOHCTPYKTUBHUN €JIEMEHT 4YH BY30J Ha
OJIMHULIIO IXHBOT ILIOIIL

1.6.5 koedimieHT cum

Koe(Dilli€eHTH CHIIM BPaXxOBYIOTh MOBHUHN e(eKT
Iii BITpYy Ha KOHCTPYKIIiIO, KOHCTPYKTUBHHIA
eNIEMEHT YM BY30J B LIUIOMY, 3 ypaxXyBaHHIM
TepTs, AKIIO0 BOHO CIELIaIbHO HE BUKIIOYA-
€TbCS

1.6.6 koedimienT CKJIa10BOI
peaxuii

koediieHT (GoHOBOT CKIaIOBOI peakiii Bpa-
XOBYE€ BiJICYTHICTh TTOBHOT KOpEJIALii THCKY Ha
MOBEPXHIO KOHCTPYKILii

¢ponosoi

1.6.1 fundamental basic wind velocity

the 10 minute mean wind velocity with an
annual risk of being exceeded of 0,02,
irrespective of wind direction, at a height of 10
m above flat open country terrain and
accounting for altitude effects (if required)

1.6.2 basic wind velocity

the fundamental basic wind velocity modified
to account for the direction of the wind being
considered and the season (if required)

1.6.3 mean wind velocity

the basic wind velocity modified to account
for the effect of terrain roughness and
orography

1.6.4 pressure coefficient

external pressure coefficients give the effect of
the wind on the external surfaces of buildings;
internal pressure coefficients give the effect of
the wind on the internal surfaces of buildings.

The external pressure coefficients are divided
into overall coefficients and local coefficients.
Local coefficients give the pressure
coefficients for loaded areas of 1 m? or less
e.g. for the design of small elements and
fixings; overall coefficients give the pressure
coefficients for loaded areas larger than 10 m?.

Net pressure coefficients give the resulting
effect of the wind on a structure, structural
element or component per unit area

1.6.5 force coefficient

force coefficients give the overall effect of the
wind on a structure, structural element or
component as a whole, including friction, if
not specifically excluded

1.6.6 background response factor
the background factor allowing for the lack of
full correlation of the pressure on the structure

surface
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1.6.7 xoedilieHT Ppe30HAHCHOI CKJIATOBOI
peakuii

Koe(illi€HT, 110 BPaXxOBYE PE30HAHCHY CKJIa-
JIOBY DPEaKIlii, sSika BUHHUKAE TPU KOJUBAHHSIX
32 TEBHOIO (OPMOIO0 BHACHIOK TypOyJeHT-
HOCTI

1.7 IO3HAYEHHSA

(1) Y upomy €BporielicbkoMy CTaHAAPTI BUKO-
PHCTOBYIOTHCS HACTYIIHI TIO3HAYECHHSI.

[MPUMITKA. Ilpuiinsati mo3HayeHHs 0a3yroThCs Ha
ISO 3898:1999. V miii yacTuHI CUMBOJ TOYKH Y (op-
MyJlaX BKa3ye Ha 3HaK MHOXEHHs. lle mo3HayeHHS
3aCTOCOBYEThCS il 3amoOiraHHs IUTYTaHdWHI 3
(yHKIIOHATBbHUMHU BUPa3aMU.

(2) OcHoBHHII CHHCOK YMOBHHX IO3HA4YCHb,
naBenennii 'y EN 1990, 1.6, i momatkoBi
YMOBHI MO3HAYEHHS HUXK4YE € CHelipiuyHUMHU
st EN 1991-1-4.

Jlamuncoki eenuxi nimepu
A oA

Ase TIJIOIIA, [0 00TYBAETHCS BITPOM
Aref  0a3oBa mioima

B>  (oHOBa CKJIa/10Ba pPeaKIIii

C KOe(]IIiEHT BITPOBOTO HaBaHTaKCHHS
TSI MOCTIB

E Moyis FOnra

Fr pe3yIbTYIOYa CHIIA TEPTS

Fi 30yUKyBaJlbHA BUXPOBA CHJIa B TOYII |
Criopyau

Fw pe3ynbTyro4a Cuiia BITpy

H TornorpadiyHa BUCOTa

Iv IHTEHCHUBHICTH TYpOYJIECHTHOCTI

K koedirieHT (GopMH KOJMBaHb, Iapa-

MeTp GOpMH KOJUBaHb

Kiv  xoedimieHT iHTEpdEpeHIil 11 BUXPO-
BOT0 30y/DKEHHS

Krd Koe]iIieHT 3MEHILICHHS VIS TIapareTiB
Kw KOe]IIiEHT KOPEIIALIi 3a JTOBKHHOIO

Kx 0e3po3MipHuil KoediieHT

L JOBXKMHA TPOTOHY MOCTOBOTO TMOJIOT-
Ha, MacIITad JOBXKUHU TypOyJIEHTHOCTI

Lq (akTHyUHa TOBXXHMHA HABITPSIHOTO CKaTa
Le (hakTUYHA TOBXHMHA MIIBITPSHOTO CKaTa
L JOB)KMHA 30HU KOl

Ly (akTUYHA JOBXKMHA MPOEKIIii HABITPS-

HOI CTOpPOHU

1.6.7 resonance response factor

the resonance response factor allowing for
turbulence in resonance with the vibration
mode.

1.7 SYMBOLS

(1) For the purposes of this European standard,
the following symbols apply.

NOTE. The notation used is based on I1SO 3898:1999.
In this Part the symbol dot in expressions indicates the
multiplication sign. This notation has been employed to
avoid confusion with functional expressions.

(2) A basic list of notations is provided in EN
1990, 1.6 and the additional notations below
are specific to EN 1991-1-4.

Latin upper case letters

A area

Ar  areaswept by the wind
At reference area

B? background response part

C wind load factor for bridges

E Young’s modulus

Ffr resultant friction force

Fi vortex exciting force at point j of the
structure

Fw resultant wind force

H height of a topographic feature

Iv turbulence intensity

K mode shape factor; shape parameter

Kiv  interference factor for vortex shedding

Kia  reduction factor for parapets

Kw  correlation length factor

Kx non dimensional coefficient

L length of the span of a bridge deck;
turbulent length scale

Lg actual length of a downwind slope

Le effective length of an upwind slope

L; correlation length

Ly actual length of an upwind slope

11



N KUIBKICTh LHUKIIB, BHUKIMKAHHUX BHX-
POBUM 30YyIKEHHIM

Ng KUIBKICTh HABaHTAXEHb BiJl TOPHUBIB
BITPY

R?  pe3oHAaHCHA YaCTHHA PEaKIii

Re yucno Pelinonbaca

Rn, Rb aepoamnamivuHa nepenaBaibHa GYHKITS

S HaBaHTAXXEHHS BITPY

Sc yrcio CkpyToHa

SL 0e3po3mipHa (QYHKINS CHEKTPAIBHOI
HIUTBHOCTI

St yrcno Ctpyxans

Ws  Bara eneMeHTIB KOHCTPYKIIi, 5Kl
3a0€e3Meuy0Th JKOPCTKICTh BUTSXKHOI TpyOH
Wi 3arajibHa Bara BUTSDKHOT TPYOH.
Jlamuncoxi mani niimepu

ac Koe]irieHT HecTabUIBHOCTI npu
rajonyBaHHI

G KOMOIHOBaHMM Koe(ilieHT CTalLIb-
HOCTI IIPH 1HTEepPEepEeHLIIHHOMY TaJIONyBaHH]

b UIMPUHAa KOHCTPYKUIi (JOBXHMHA TIO-
BEpXHi, TEPHNEHIUKYISPHOI 110 HaAIpsMY
BITpY, SIKILO 1HIIE HE BU3HAUYCHE)

Calt Koe]ilieHT BUCOTH HAJ PIBHEM MOPS
Cd TUHAMIYHUHN Koe]imieHT

Cdir ~ KOE(QIIIIEHT HAIPSAMY

Ce(z) xoediieHT 3pOCTaHHS 32 BUCOTOIO

Ct KOE]IIIEHT CHITH

Cro KOe(IITIEHT CHITN 711 KOHCTPYKITIN 9r X
€JIEMEHTIB 0e3 ypaxyBaHHS KpalOBUX e(EKTiB

Crl KoediIieHT TIHOMHOT CHITH

Cfr Koe(iIieHT TepTs

Clat aepoJIMHaMIYHUN KOe(DIlIEHT BHUXpPO-
BOTO 30y/DKCHHS

Cm KOe(]ilieHT MOMEHTY

Cp KOe]IIIEHT TUCKY

Cprob ~ KOE(iIieHT HMOBIPHOCTI

Cr KoediIieHT HEPIBHOCTI MICIIEBOCTI

Co Kkoe(ilieHT penbedy

Cs Koe(illieHT BIUIMBY PO3MIpIB Momepey-

HOTO Tepepizy

Cseason CE30HHHM KOCQIIIEHT

d ruOuHA KOHCTPYKIi (IOBXHHA IIO-
BEpXHI MapajelbHa HAmpsMy BITPY, SKIIO
1HIIIE HE BKAa3aHO)

e eKCLIIEHTPHCUTET CHIM ab0 BiJACTaHb
MDK KpasitMH

fL 6e3po3MipHa yacToTa

h BHCOTa KOHCTPYKIIi{

have ~ BHCOTa mepemko

N number of cycles caused by vortex
shedding
Ng number of loads for gust response

R? resonant response part

Re Reynolds number

Rn, Rp aerodynamic admittance

S wind action

Sc Scruton number

SL Non dimensional power spectral
density function

St Strouhal number

Ws  weight of the structural parts
contributing to the stiffness of a chimney

W,  total weight of a chimney.

Latin lower case letters
ac factor of galloping instability

aic  combined stability parameter for
interference galloping

b width of the structure (the length of the
surface perpendicular to the wind direction if
not otherwise specified)

Calt altitude factor

Cd dynamic factor

casir  directional factor

ce(z) exposure factor

Ct force coefficient

Cfo force coefficient of structures or
structural elements without free-end flow

Cr,l lift force coefficient

Cir friction coefficient

Cct  aerodynamic exciting coefficient

C™m moment coefficient

Cp pressure coefficient
Corob  probability factor
Cr roughness factor

Co orography factor

Cs size factor

Cseason  Seasonal factor

d depth of the structure (the length of the
surface parallel to the wind direction if not
otherwise specified)

e eccentricity of a force or edge distance

fL non dimensional frequency
h height of the structure
have  ODbstruction height
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hgis BUCOTA 3MILEHHSA

k €KBIBaJICHTHA IIOPCTKICTh

kp aMIUTITYAHUN KOoe]ilieHT

kr Koe(illieHT MICIIEBOCTI

ke KPYTHJIbHA KOPCTKICTb

I JIOB)KMHA TOPU30HTAIBHOT KOHCTPYKITiT
m Maca Ha OJJMHMIIIO JOBKWHH

my eKBIBAJICHTHA Maca Ha OJWHUIIO
JOBXHHH

ni BJIaCHA YaCTOTa KOHCTPYKIIIT i-1 hopmu
KOJINBaHb

Nix  OCHOBHA BJIACHA YAaCTOTAa 3a HAIIPSIMOM
Iii BITPY

Niy  OCHOBHA BJIAYHA YACTOTAa KOJMBAHb 32
HanpsIMOM, MIOTIEPEYHUM [ii BITpY

No 4acToTa eNNTUYHOI (POopMHU KOJIMBaHb
000JIOHKH

p pIuHa HMOBIPHICTb MEPEBUIIICHHS

Oo 0a30Be 3HAYEHHS IBUJIKICTHOTO
Harnopy

Op MaKCUMaJIbHUM MIBUJKICHUHN HaMip

r pamiyc

S Koe(ilieHT

t yac OCEepeJHIOBaHHsS 0a30BOi IIBHI-

KOCTI BITpY, TOBIIMHA O0OJIOHKH

Vcc ~ TOYaTKOBa IMIBUAKICTH BITPY IpH
rajonyBaHHI

Vcic  KpUTHYHA MIBHJKICTH BITPY NPH 1HTEP-
(dhepeHIiiHOMY rajomyBaHH1

Veit  KPpUTHYHA MIBUIKICTH BITPY 30YyIKEH-
HSl BUXOPY

Vdiv ~ IIBUAKICTH BITPY MPH JIEBUPTEHITIT

Vm CepelHs MBUAKICTh BITPY

Vbo  OCHOBHE 3HA4eHHs 0a30BOi MIBHIKOCTI
BITpY

Vb 0a30Ba IMIBUJIKICTH BITPY

w BITPOBUI THCK

X TOpU30OHTAJIbHA BIACTaHb Bil MaljaaH-

YWKa 10 HAaWBUIIOI TOYKHA MICLIEBOCTI

X-Harpsam TOPU3OHTAIBHUN HANpsSM IO
HOpPMaJi 10 MPOTOHY
y-Harpsam TOPU30OHTAIBHUYN HaMpsM

Y3IIOB3K HIPOTOHY
Ymax ~ MaKCHMallbHa aMIUTITYa TONEePeYHHX
KOJIMBAHb IPU KPUTHYHIM HIBUAKOCTI BITPY

z BHUCOTAa HaJl 3eMJICKO
Zave cepelHs BUCOTa
Z-HaIpsMm BEPTUKAJIbHUI HAIIPAM

20 JOBKMHA HEPIBHOCTI
Ze, Zi BIOHOCHA BHCOTA [JIS 30BHIIIHLOT
BITPOBOT [1ii, BHYTPIIIHIN THCK

hais  displacement height

k equivalent roughness
Kp peak factor
Kr terrain factor

Ke torsional stiffness

I length of a horizontal structure
m mass per unit length

ma equivalent mass per unit length

n; natural frequency of the structure of the
mode i

nix  fundamental frequency of along wind
vibration

niy  fundamental frequency of cross-wind
vibration

No ovalling frequency

p annual probability of exceedence

Ob reference  mean (basic) velocity
pressure

Op peak velocity pressure

r Radius

S Factor

t averaging time of the reference wind

speed, plate thickness
vce  onset wind velocity for galloping

veig  critical wind velocity for interference
galloping

Veit  critical  wind  velocity of vortex
shedding

Vaiv  divergence wind velocity

Vm mean wind velocity

Voo  fundamental value of the basic wind
velocity

) basic wind velocity

w wind pressure

X horizontal distance of the site from the
top of a crest

x-direction  horizontal direction, perpendi-
cular to the span

y-direction  horizontal direction along the
span

Ymax ~mMaximum cross-wind amplitude at
critical wind speed

z height above ground
Zave  average height
z-direction  vertical direction

20 roughness length
Ze, zi reference height for external wind
action, internal pressure
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Zg BIJICTaHb BiJ 3eMJIi JI0 €JIEMEHTa, IO
PO3TISIIAETHCS

Zmax ~MaKCHMallbHa BUCOTa

Zmin  MIHIMaJIbHA BHCOTA

Zs BIJHOCHa BHCOTa JUIi BHM3HAYCHHA
KOHCTPYKTUBHOTO KoeimieHTa

I'peywvki eenuxi nimepu

() CXWJI, NEPIECHIUKYIISIPHUM 1O HAIpsM-
Ky BITPY

®1x ocHOBHa (opMa BIACHHX KOJIMBAHb
B3/I0BXK HaNpsMKY Jii BITpYy

I'peyvki mani nimepu

oG Koe(ilieHT HECTaOUIbHOCTI MpHU Talo-
MyBaHHI1

oG ~ KOMOIHOBaHUM KOe(IIEHT CTaOLIbHO-
CT1 1pu 1HTEepEpEeHIIIHHOMY rajoyBaHH1

) Jorapu(pMIYHUN JEKPEMEHT 3aTyXaHHS
da Jorapu@MIYHUN TeKpEMEHT aepoInHa-
MIYHOTO 3aTyXaHHS

dd JOTapu(PMIYHUN TEKPEMEHT 3aTyXaHHS
BHACJIIOK [11 CreliajJbHUX PUCTPOiB

s KOHCTPYKTUBHHI aorapu@migHUI
JEKPEMEHT 3aTyXaHHS

£ Koe]irieHT

€0 KOE(]IIIEHT MHUPUHHA TIOJOCHU TPOIYC-
KaHHS 4acTOT

€1 YaCTOTHHUH KOE(IIliEHT

n 3MIHHA

(0] KOe(]IIiEHT CYIUIBHOCTI; CTYIIHb OTO-
POJIKEHHS OKPEMUX IMOKPUTTIB

A THYYKICTh

u CTYIIIHb  BIIKPUTOCTI, TPOHHUKHICTH
OTOPO/IKYBAJIbHUX KOHCTPYKIIIH

v odviKyBaHa 4actoTa, kKoediieHT Ilyac-
COHA, KIHEMAaTUYHA B'I3KICTh

0 KYT KpY4YEHHs; HApsIM BITPY

p HIUTBHICTH TTOBITPS

Ov CTaH/IAPTHE BIIXUJICHHS TYpOYJIEHTHOCTI

Oax  CTaHJApTHE BIAXWICHHS  MO3/I0OBXK-
HBOT'O BITPOBOTO IPUCKOPEHHS
Yme  TOHIDKYBAJbHUN  Koe(illieHT — ams
6araTo-nporoHOBUX MOKPHUTTIB

Yr Koe(illieHT CcHIM JUid  KBaJpaTHUX
nepepiziB i3 320KPYIJIIEHUMHU KyTaMH
W KOeQIIiEHT CWJIM KOHCTPYKTUBHUX

€JIEMEHTIB 3 ypaxyBaHHIM KpailoBUX e(eKTiB
Yie  KoedilieHT KpaloBuX edekTiB s
KpPYroBOTO IIMJIIHJIpA

Vs KOeQIIIEHT 3aXUCTY JJIS CTIH 1 OTOPOXK
g MOKa34YMK CTyNeHs! (OPMH KOJIMBAaHb

Zg distance from the ground to the
considered component

Zmax ~ Maximum height

Zmin  Minimum height

Zs reference height for determining the
structural factor

Greek upper case letters

() upwind slope

®:x fundamental alongwind modal shape.

Greek lower case letters

oG galloping instability parameter

aic  combined stability parameter of
interference galloping

d logarithmic decrement of damping

da aerodynamic logarithmic decrement of
damping

dd logarithmic decrement of damping due
to special devices

Js structural logarithmic decrement of
damping

€ coefficient

€0 bandwidth factor

€1 frequency factor

n variable

[0) solidity ratio, blockage of canopy
A

il

slenderness ratio
opening ratio, permeability of a skin

Y expected frequency, Poisson ratio,
Kinematic viscosity
0 torsional angle; wind direction

p air density

ov standard deviation of the turbulence
oax Standard deviation of alongwind
acceleration

yme  reduction factor for multibay canopies

\ factor of force coefficient for square
sections with rounded corners

(3 factor of force coefficient for structural
elements with end-effects

v  end-effect factor for circular cylinders

Vs shelter factor for walls and fences
C exponent of mode shape
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2 PO3PAXYHKOBI CUTYAIIII

(1)P BigmoBiaHi BITPOBI  HaBaHTaKCHHS
MOTPIOHO BU3HAYATH TSI KOKHOT pO3PaxXyHKO-
BOi curyariii, 3a3Haderoi B EN 1990, 3.2.

(2) ¥ Biamosignocti 3 EN 1990, 3.2(3)P not-
piOHO BpaxoByBaTH IHIII HaBaHTa)XCHHS (Taki
SK CHIT, pyX TPaHCHOPTY abo i), IKi MOXKYTb
BIUIMBATH HAa BITPOBE HaBAHTA)KECHHS.

IMPUMITKA. dug. takoxx EN 1991-1-3, EN 1991-2 ta
ISO FDI1S12494.

(3) V smimmosimaocti 3 EN 1990, 3.2(3)P
MOTPIOHO BpaxOBYBaTH 3MIHUM KOHCTPYKIIi
MpoTAroM OyAIBHUIITBA (Takl SIK pI3H1 eTanu
(dbopMyBaHHS KOHCTPYKIIi, TUHAMIYH1 Xapak-
TEPUCTHUKH Ta 1H.), IKI MOXKYTh 3MIHUTH e(eK-
TH BiJ] BITPOBOTO HABAaHTA)KEHHS.

I[MPUMITKA. [Tus. takox EN 1991-1-6.

(4) YV mpoekrax, e BikHaA i JBepi mepeada-
YalOThCS 3aKPUTHMH I Yac MTOPMOBHX
yMOB, €(eKT Bim iX BIJKPHUBAaHHS IOBHUHEH
npuiMaTucs [K HaJA3BUYaliHa pPO3paxyHKOBa
CUTYyaIIisl.

ITPUMITKA. dus. Takox EN 1990, 3.2(2)(IT).

(5) Bromy BHacmigok edekTiB Bim mil BiTpy
MOTPIOHO PO3IJISLIATH VIS CXHWIIBHUX JI0 I[BOTO
KOHCTPYKITIH.

ITPUMITKA. Illomo uucia IUKIiB HaBaHTAKEHHS IVB.
Honatku B, CiE.

2 DESIGN SITUATIONS

(1)P The relevant wind actions shall be
determined for each design situation identified
in accordance with EN 1990, 3.2.

(2) In accordance with EN 1990, 3.2(3)P other
actions (such as snow, traffic or ice) which
will modify the effects due to wind should be
taken into account.

NOTE. See also EN 1991-1-3, EN 1991-2 and ISO
FDIS12494.

(3) In accordance with EN 1990, 3.2(3)P, the
changes to the structure during stages of
execution (such as different stages of the form
of the structure, dynamic characteristics, etc.),
which may modify the effects due to wind,
should be taken into account.

NOTE. See also EN 1991-1-6.

(4) Where in design windows and doors are
assumed to be shut under storm conditions, the
effect of these being open should be treated as
an accidental design situation.

NOTE. See also EN 1990, 3.2(2) (P).
(5) Fatigue due to the effects of wind actions
should be considered for susceptible

structures.

NOTE. The number of load cycles may be obtained
from Annex B and C and E.
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3 MOJAEJIIOBAHHS BITPOBOI'O
HABAHTAKEHHSA

3.1 3AT'AJIbHI NOJIO’KEHHS

(1) BirpoBi HaBaHTa)KCHHS 3MIHIOIOTBCS 3
9acoM 1 THCHYTh O€3MocepelHbO Ha 30BHIIIHI
MOBEPXHI 3aKPUTUX KOHCTPYKIIIH, a B Pe3yib-
TaTi X MPOHUKHOCTI — OTIOCEPEIKOBAHO 1 Ha
BHYTpIlIHI TMOBEepXHi. BOHM TakoX MOXYTb
TisITH O€3MOCepeTHO HAa BHYTPIIITHIO TIOBEPX-
HIO BIIKpUTUX KOHCTpYyKUIIA. THuCk BiTpy nie
SK pe3yJIbTaTUBHA CUJIa MEPHEHIUKYISIPHO JI0
MOBEPXHI KOHCTPYKLIi abo OKpeMux eine-
MEHTIB oOnumoBaHHsA. KpiMm TOro, komu
BEJUKI IUIOIIl KOHCTPYKIII 001yBarOThCs
BITPOM, CHJIM TEpTS, L0 JAi0Th MO JOTHUYHIN
710 TTIOBEPXH1, MOXYTh OYTH 3HaYHUMH.

3.2 IIPEACTABJIEHHSA BITPOBOI'O
HABAHTAKEHHA

(1) BirpoBe HaBaHTaXEHHsS MPEICTABICHO
CIPOIIEHOI0 CYKYMHICTIO THCKIB YW CHII,
edeKTH B SKUX EKBIBAJICHTHI MaKCHMallb-
HUM edeKTaM TypOyJIEHTHOTO BITPY.

3.3 KIIACU®IKALNIA BITPOBOI'O
HABAHTAKEHHSA

(1) SIxuro iHIIE HE BM3HAYCHO, TO HABAHTAKCH-
HS BITpY MOTPiOHO Kiacu(iKyBaTH SK 3MiHHI
(ixcoBani HaBaHTaxeHHsA, 1uB. EN 1990, 4.1.1.

3.4 XAPAKTEPUCTHUYHI 3HAYEHHS

(1) BirpoBi HaBaHTa)XeHHS, BH3HaueHi 3a EN
1991-1-4, € xapakTepUCTUYHUMH 3HAYCHHSIMU
(muB. EN 1990, 4.1.2). BoHu BCTaHOBJICHI Ha
OCHOBI1 0a30BUX 3HAYEHb IIBUIKOCTI BITPY YU
IIBUIKICTHOTO HAmopy. Y BiJMOBIAHOCTI A0
EN 1990 4.1.2(7)P ocHOBHI 3HAYeHHS — II€
XapaKTepUCTUYHI 3HAYCHHSI, SIKI MAIOTh PIYHY
Biporignicte mepesuinenHs 0,02, ska Bigmo-
BiJla€ Cepe/Hiil MOBTOPIOBAHOCTI OJHWH pa3 Ha
50 pokiB.

[MPUMITKA. Bci koedimienTn abo Momeni, Ui OTpH-
MaHHS il BiTpY 3 0a30BHMX 3Ha4eHb, BHOpaHI TaKUM
YHHOM, IO BipPOTiTHICTH pPO3paxOBaHUX [l BITPY HE
TIepEeBHIILY€E BIPOTiAHICTD IUX 0a30BHX 3HAUCHb.

3 MODELLING OF WIND ACTI-
ONS

3.1 NATURE

(1) Wind actions fluctuate with time and act
directly as pressures on the external surfaces
of enclosed structures and, because of porosity
of the external surface, also act indirectly on
the internal surfaces. They may also act
directly on the internal surface of open
structures. Pressures act on areas of the surface
resulting in forces normal to the surface of the
structure or of individual cladding compo-
nents. Additionally, when large areas of
structures are swept by the wind, friction
forces acting tangentially to the surface may
be significant.

3.2 REPRESENTATIONS OF WIND
ACTIONS

(1) The wind action is represented by a
simplified set of pressures or forces whose
effects are equivalent to the extreme effects of
the turbulent wind.

3.3 CLASSIFICATION OF WIND ACTI-
ONS

(1) Unless otherwise specified, wind actions
should be classified as variable fixed actions,
see EN 1990, 4.1.1.

3.4 CHARACTERISTIC VALUES

(1) The wind actions calculated using EN
1991-1-4 are characteristic values (See EN
1990, 4.1.2). They are determined from the
basic values of wind velocity or the velocity
pressure. In accordance with EN 1990
4.1.2(7)P the basic values are characteristic
values having annual probabilities of
exceedence of 0,02, which is equivalent to a
mean return period of 50 years.

NOTE. All coefficients or models, to derive wind
actions from basic values, are chosen so that the
probability of the calculated wind actions does not
exceed the probability of these basic values.
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3.5 MOJEJI

(1) Edexr nii Bitpy Ha KOHCTpYKIiO (TOOTO
peakiis KOHCTPYKIIi) 3aJeKUTh Bi po3Mipy,
dbopMH 1 AMHAMIYHUX BIACTHBOCTEH KOHCT-
pykuii. Ll yacTiHa BpaxoBye TaKOX TUHAMIY-
HY PEaKIiio BiJ PE30HAHCHOI MO3I0BXKHBO-
BITPOBO1 TYpOYJIEHTHOCTI 3 IMO3J0BKHBO-BIT-
POBOIO OCHOBHOIO (POPMOTO KOJIMBAHb OJJHOTO
3HaKa.

Peaxiii KOHCTPYKIIIH PO3PaxXOBYIOTHCS BIAIO-
BIJIHO JIO PO3JLTY S5 3a MaKCUMAaJIbHUM IIIBHUJI-
KICTHUM HanmopoM (p Ha 0a30Bii BHCOTI B
He30ypeHOMY BITPOBOMY IOJI, 3 ypaXyBaHHSIM
KOe(DILIEHTIB CHUIM 1 THUCKY Ta KOHCTPYKT-
TUBHOTO KoedimieHTa CsCd (AuB. po3ain 6). (p
3al€XUTh Bl KIIMaTUYHOTO PEXUMY BITpY,
HEpIBHOCTI MicLIeBOCTI, penbedy Ta 0a30BOi
BHUCOTU. (p JTOPIBHIOE CEPEIHBOMY IIBHIKIC-
HOMY Hamopy, 30UIbIIEHOMY 3a pPaxyHOK
KOPOTKOCTPOKOBHUX ITyJIbCAllI TUCKY.

(2) AepornpyxHy peaxiiito mOTpiOHO BpaxoBY-
BaTH ISl THYYKHUX KOHCTPYKIIH, TakuX SK
TPOCH 1 BaHTH, IIIOTJIH, TUMapi Ta MOCTH.

[MPUMITKA. Cnporiena Bka3iBKa Ui aepOIpYKHBOT
peakuii HaBeneHa B Jlonatky E.

4 IWBUAKICTH BITPY I ILIBUJI-
KICTHUMN HAIIIP

4.1 OCHOBA VI PO3PAXYHKY

(1) IlBuakicTe BiTPY i HIBHUAKICTHHN HArip
CKIAJalOThCI 3 CEPEIHBOTO 3HAYEHHS 1
MyJIBCAIIHOT KOMITOHEHTH.

CepenHsi WIBUAKICTH BITPY Vm BU3HAYAETHCS 3
OCHOBHO1 0a30B0Oi BITPY Vb, fIKa 3aJIE€KUTH Bill
peXHUMYy BITpY, omucaHoro B 4.2, i BUCOTHOL
Bapiallii BIiTpy, siIka BU3HAYA€THCS HEPIBHICTIO
MicIIeBOCTI 1 penbedom, K omucaHo B 4.3.
MaxkcuManbHUM IBUAKICTHUNA Hamip BU3-
HadaeThes B 4.5.

[TynbcaniiiHa ckjiazoBa BITPY IpeaCTaBlIeHA
IHTEHCUBHICTIO TYpOYJIEHTHOCTI, BU3HAUYEHOIO
B 4.4.

3.5 MODELS

(1) The effect of the wind on the structure (i.e.
the response of the structure), depends on the
size, shape and dynamic properties of the
structure. This Part covers dynamic response
due to along-wind turbulence in resonance
with the along-wind vibrations of a
fundamental flexural mode shape with
constant sign.

The response of structures should be
calculated according to Section 5 from the
peak velocity pressure, gp, at the reference
height in the undisturbed wind field, the force
and pressure coefficients and the structural
factor cscq (See Section 6). qp depends on the
wind climate, the terrain roughness and
orography, and the reference height. qp is
equal to the mean velocity pressure plus a
contribution  from  short-term  pressure
fluctuations.

(2) Aeroelastic response should be considered
for flexible structures such as cables, masts,
chimneys and bridges.

NOTE. Simplified guidance on aeroelastic response is
given in Annex E.

4 WIND VELOCITY AND VELO-
CITY PRESSURE

4.1 BASIS FOR CALCULATION

(1) The wind velocity and the velocity
pressure are composed of a mean and a
fluctuating component.

The mean wind velocity vm should be deter-
mined from the basic wind velocity v, which
depends on the wind climate as described in
4.2, and the height variation of the wind
determined from the terrain roughness and
orography as described in 4.3. The peak
velocity pressure is determined in 4.5.

The fluctuating component of the wind is

represented by the turbulence intensity defined
in4.4.
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ITPUMITKA. Harmionanpauii J1ogaTok MOXKE MICTHTH
HalllOHANBbHY KJIIMaTHYHY iH(opMmamio momo cepen-
HBOI IIBUIKOCTI BITPY Vm, MAaKCHMAJIBHOTO MIBHAKICT-
HOTO Hamopy (p 1 JONAaTKOBHX 3Ha4eHb, SIKI MOXKYTbH
Oyrn oTpuMaHMMHU Oe3MOCepeHbO Uil  KaTeropiu
MICIIEBOCTI, SIKi PO3TIISIAIOTHCA.

4.2 BA30OBI 3HAYEHHS

(1)P OcHoBHe 3Ha4yeHHs 0a30BOi IIBUAKOCTI
BITPY, Vb0, — II€ XapaKTEPUCTUYHE 3HAYCHHS
MIBUAKOCTI BITPY TpPU JIECATUXBHIMHHOMY
ocepeHIOBaHHI Ha BUCOTI 10 M Hax 3eMIcio
Ha BIIKPUTIN MICHEBOCTI 3 HU3BKOIO POCIUH-
HICTIO (HAmpUKJIad, TPaBOK) 1 OKPEMHUMH Iie-
penrkoiamMu 3 MiHIMaJIbHUM BigajieHHsaM B 20
BHCOT TEPEIIKOIM, HE3aJEeKHE BN HAmpsAMy
BITPY 1 IOpHU POKY.

I[MPUMITKA 1. Lz micuericth Bimnmosigae |l xateropii
MiciieBocTi 3a Tabnuiero 4.1.

ITPUMITKA 2. OcHoBHE 3Ha4Ye€HHS OCHOBHOI 0a30BOI
BITPY Vbo, MOXe HajmaBatucsi B HamioHanbHOMY
JOIATKY.

(2)P ba3oBa MIBUAKICTH BITPY PO3PAXOBYETHCS
3a ¢popmyioro (4.1):

NOTE. The National Annex may provide National
climatic information from which the mean wind
velocity vm, the peak velocity pressure g, and additional
values may be directly obtained for the terrain
categories considered.

4.2 BASIC VALUES

(1)P The fundamental value of the basic wind
velocity, Voo, IS the characteristic 10 minutes
mean wind velocity, irrespective of wind
direction and time of year, at 10 m above
ground level in open country terrain with low
vegetation such as grass and isolated obstacles
with separations of at least 20 obstacle heights.

NOTE 1. This terrain corresponds to terrain category Il
in Table 4.1.

NOTE 2. The fundamental value of the basic wind
velocity, voo, may be given in the National Annex.

(2P The basic wind velocity shall be
calculated from Expression (4.1).

Vb = CdirCseason"Vb,0, (4.1)
e: where:
Vb 0a3oBa IIBUAKICTH BITPY, SIKAa BH3HAYa- Vb is the basic wind velocity, defined as a

€ThCA K (DYHKIIIS HANPSIMY BITPY 1 TIOPH POKY
Ha Bucoti 10 M 1 micrieBocti kateropii I
Vbo  OCHOBHE 3HA4eHHS 0a30BOi MIBHJIKOCTI
BiTpy, auB. (1)P;

Cdir ~ Koe(ilieHT HAnpsMY, TUB. IPUMITKY 2;
Cseason CE30HHHUI KOCQIIIEHT, TUB. PUMITKY 3.

TIPUMITKA 1. HamioHanpHMIA I0OJAaTOK MOXKE Haja-
BaTH METOVKY BpaxXyBaHHS BIUINBY BUCOTH HaJ PiBHEM
MOpS Ha OCHOBHY IIBHIKICTB BITPY Vb, SKIIO II€H BIUTHB
HE BPaXOBYETHCS B HOPMOBAHOMY OCHOBHOMY 3Ha4€HHI
Vp,0.

[MPUMITKA 2. 3naueHss koedimieHTa HAIPSIMY Cqir TS
pi3HUX HampsMiB BITPY MOXYTh HaBoawtucs y Ha-
nioHanmsHOMY Jlomatky. PexomennoBane 3HadeHH 1,0.

[MPUMITKA 3. 3HaveHHS Ce30HHOrO KoedilmieHTa
Cseason MOXKe OyTH BKa3aHe B HallioHaTbHOMY JOHATKY.
PexomengoBane 3HaueHHs 1,0.

function of wind direction and time of year at
10 m above ground of terrain category Il;

Vbo IS the fundamental value of the basic
wind velocity, see (1)P;

Cdir is the directional factor, see Note 2;
Cseason IS the season factor, see Note 3.

NOTE 1. Where the influence of altitude on the basic
wind velocity v, is not included in the specified
fundamental value v, o the National Annex may give a
procedure to take it into account.

NOTE 2. The value of the directional factor, cqir, for
various wind directions may be found in the National
Annex. The recommended value is 1,0.

NOTE 3. The value of the season factor, Cseason. May be
given in the National Annex. The recommended value
is 1,0.
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[MPUMITKA 4. Cepennst mBuakicts BiTpy 3 10-XBH-
JIMHHUM 1HTEPBAJIOM OCEPEIHIOBAHHS, sIKa Ma€ MIOPIdHY
WMOBIPHICTD TIEPEBUINEHHS pPIiBHSA [), BH3HAYAETHCS
MHOXXCHHSIM OCHOBHOI IIBHIKOCTI BiTpY Vb 3a 4.2(2)P
Ha Koe(ilieHT WMOBIPHOCTI, Cprob, SIKMH BH3HAYAETHCS
¢dopmynoto (4.2). Jus. takox EN 1991-1-6.

NOTE 4. The 10 minutes mean wind velocity having
the probability p for an annual exceedence is
determined by multiplying the basic wind velocity vy in
4.2(2)P by the probability factor, Cpon given by
Expression (4.2). See also EN 1991-1-6.

o = 1-K-In(=In(A— p)) | 4.2)

1-K-In(=In(0.98))

ne: where:
K KoediieHT GOPMH, SIKHIA 3aJICKUTh Bijl K is the shape parameter depending on

koedilieHTa Bapialii po3moiny eKCTpeMalib-
HOTO 3HAYCHHS;
n IMOKa34YMK CTYIICHA.

[MPUMITKA 5. 3nauennst K i N MOXYTb HABOIUTUCH Y
HanionansHomy ponmaTky. PexoMeHnoBaHi 3Ha4YeHHS
0,2 mna K 10,5 g n.

(3) Cesonnuit KOe(dIiiEHT Cseason MOTPIOHO
BUKOPUCTOBYBATH JJIsl THUMYACOBUX KOHCTPYK-
i 1 BCIX KOHCTPYKIIN Ha cTaill 3BEICHHS.
Jlia mepecyBHMX KOHCTPYKIIIM, SKI MOXYTb
BUKOPUCTOBYBATHUCS y OyIb-sIKy TOpPY POKY,
Cseason TOTpiOHO Opatm 1,0.

MMPUMITKA. [Mus. Takox EN 1991-1-6.

4.3 CEPEJHSA LIBUJAKICTD BITPY
4.3.1 3anexHicTb Big BUCOTH

Q CepegHﬂ H%BI/II[KiCTI) BITpY VrT](Z) Ha‘BI/ICOT%
Z HajJ MICHEBICTIO 3aJICKUTh Bi HEPIBHOCTI

MicueBocTi, penbedy 1 06a30BOi MIBUIKOCTI
BITPY Vb 1 BU3Ha4aeThes 3a popmyinoro (4.3):

the coefficient of variation of the extreme-
value distribution.
n is the exponent.

NOTE 5. The values for K and n may be given in the
National Annex. The recommended values are 0,2 for K
and 0,5 for n.

(3) For temporary structures and for all
structures in the execution phase, the seasonal
factor Cseason May be used. For transportable
structures, which may be used at any time in
the year, Cseason Should be taken equal to 1,0.

NOTE. See also EN 1991-1-6.

4.3 MEAN WIND

4.3.1 Variation with height

(1) The mean wind velocity vin(z) at a height z
above the terrain depends on the terrain
roughness and orography and on the basic

wind velocity, vb, and should be determined
using Expression (4.3).

Vn(Z)=Cr(2) co(2) Vb, (4.3)

e:
ci(z) xoedimieHT HEPIBHOCTI MICIEBOCTI, Ha-
BeneHui B 4.3.2;

Co(z) koedimient penbedy, piBawuii 1,0, KO
1HIIIe He BU3HA4YeHO B 4.3.3.

[MPUMITKA 1. V HamionaneHoMy [logatky Moxe OyTH
HagaHa iHQopMallio momo Co. PekomeHmoBaHe 3Ha-
yenHs 1,0, SKIO penbed BpaxOBYEThCA IJII OCHOBHOI
IIBUIKOCTI BIiTPY.

[MPUMITKA 2. YV Hamionamsaomy JJomatky MOXyTh Oy-
TH HaBEJICHI PO3PaxyHKOBI cxemu abo Tabmuti st Vim(2).

where:
c(z) is the roughness factor, given in 4.3.2;

Co(z) is the orography factor, taken as 1,0
unless otherwise specified in 4.3.3.

NOTE 1. Information on co may be given in the
National Annex. If the orography is accounted for in the
basic wind velocity, the recommended value is 1,0.

NOTE 2. Design charts or tables for vim(z) may be given
in the National Annex.
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BnuB cycimHiX KOHCTPYKIi Ha HIBUAKICTH
BITPY IOBHHEH BpaxoByBaTHcs (uB. 4.3.4).

4.3.2 HepiBHocTi micueBocTi

(1) KoedimieHT HepiBHOCTI MicieBOCTI Cr(Z)
BpaxOBY€ MIHJIUBICTh CEPEIHBOT IIBHIAKOCTI
BITPY B MiCIli pO3TamIyBaHHS KOHCTPYKIIil
BIJIIIOBIJTHO JI0:

— BUCOTH HaJ PIBHEM 3eMIIi;

— HEPIBHOCTI MICIIEBOCTI 3 MiABITPSHOI CTOPO-
HU KOHCTPYKIIl AJs HampsMKy BITpYy, LIO
PO3TIISIAETHCA.

IMPUMITKA 1.V HanionaneaoMy Jlogatky Moxe OyTH
HaJaHa METOIWKa sl BHU3HAueHHS Cr(Z). PexomeH-
JIOBaHa METO/IMKa JUIsi BH3HA4YeHHA KoedilieHTa
HEPiBHOCTI JJIs BUCOTH Z HABOIUThCS (popmyioro (4.4) i
BU3HAYAETBCS  JIOrapu(MIYHUM  3aKOHOM  3MiHH
npo¢iTI0 NIBUAKOCTI 338 BUCOTOIO.

c (z) =k, -In(

IS Zmin £ Z £ Zmax

The influence of neighbouring structures on
the wind velocity should be considered (see
4.3.4).

4.3.2 Terrain roughness

(1) The roughness factor, c/(z), accounts for
the variability of the mean wind velocity at the
site of the structure due to:

— the height above ground level,

— the ground roughness of the terrain upwind
of the structure in the wind direction
considered.

NOTE. The procedure for determining c«(z) may be
given in the National Annex. The recommended
procedure for the determination of the roughness factor
at height z is given by Expression (4.4) and is based on
a logarithmic velocity profile.

Z]
Z

for Zmin < Z < Zmax (44)

C, (Z) =C, - (Zmin)

o1t Z < Zmin

Ie:

Z0 JIOBXXKWHA HEPIBHOCTI;

Kr KoediIlieHT MICIEBOCTI, SKHH 3aje-

KUTh Bi TapaMmeTpa IIOPCTKOCTI Zo 1
BHU3HAYAETHCS 32 POPMYIIOHO:

k, =019.| 2o
Ie:
Zo.1l = 0,05 M (kmmac micueBocti 1, Tabnuns
4.1);

Zmin  MIHIMaJbHAa BHCOTA, BH3HAYE€Ha 3a
Tabimmuero 4.1;

Zmax 200 M,

20, Zmin 3QJI€KaTh ~ BiA  KJIacy  MICIIEBOCTI.
PexoMeH0BaH1 3HaUYEHHS 3ajIeKaTh Big I1°SITH
THUIIIB MICII€BOCTI, HaBeJleHUX y Tadnuii 4.1.

®dopmyna (4.4) nilicHa, SKIIO BiACTaHb i3
HaBITPSHOI CTOPOHM 3 PIBHOMIPHOIO HEpiB-
HICTIO MICIIEBOCTI JJOCTaTHbO JIOBra [yl BH-
HUKHEHHsI CTaOUIbHOTO MPOQUII0 IIBHIKOCTI.

Jus. (2).

for z < zmin,

where:

20 is the roughness length;

Kr terrain  factor depending on the
roughness length zo calculated using

0.07

H (4'5)
where:
zom = 0,05 m (terrain category Il, Table
4.1);

Zmin IS the minimum height defined in Table
4.1,

Zmax IS to be taken as 200 m;

20, Zmindepend on the terrain category.
Recommended values are given in Table 4.1
depending on five representative terrain
categories.

Expression (4.4) is valid when the upstream
distance with uniform terrain roughness is
long enough to stabilise the profile
sufficiently. See (2).
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Tabauns 4.1 — Tun Ta mapaMeTpu MicueBocTi

Table 4.1 — Terrain categories and terrain parameters

Tum MicrieBocCTi Zo, M Zmin, M
Terrain category Zo, M Zmin, M
0 Mope abo npubepeskHa 30Ha, sIKa Ma€ JIOCTYII 70 BIAKPUTOTO MOPSI 0.003 1
0 Sea or coastal area exposed to the open sea '
I Osepa abo piBHa i TOPU30HTANIFHA MTOBEPXHS 3 HE3HAYHOIO POCIMHHICTIO 1 0e3
TIePEIIKOT 001 1

| Lakes or flat and horizontal area with negligible vegetation and without

obstacles

I Tepuropist 3 HU3BKOIO POCIMHHICTIO, TAKOIO SIK TPaBa i OKpeMi HepeKoan
(nepeBa, OyziBIIi) 3 MiHIMAITBHUM iHTEpBaIOM(BiACTaHHIO) B 20 BUCOT MEPEIIKOIN 0.05 5
I Area with low vegetation such as grass and isolated obstacles (trees, buildings) '

with separations of at least 20 obstacle heights

" Tepuropist 3 MOCTIHHUM POCIMHHUM TIOKPOBOM a00 OyaiBIsIMH, 200 3 OKpEMHUMU
TMepenKoAaMH, MaKCUMaJIbHA BiZICTAHb MIX SIKUMH JIOPiBHIOE 20 BUCOTaM MEPENIKOAN

(Taxki sIK cena, MpUMIchKa MiCLIEBICTh, MOCTIHHHH JIiC)

11| Area with regular cover of vegetation or buildings or with isolated obstacles with 0.3 5
separations of maximum 20 obstacle heights (such as villages, suburban terrain,

permanent forest)

v Tepwuropis, B sikii sik MiHiMyM 15% TOBepXHI 3aiHATO OYIiBISIMHU, CEpeTHS

BHCOTA SIKMX TMepeBHILye 15 M. 10 10

v Area in which at least 15 % of the surface is covered with buildings and their

average height exceeds 15 m

Kitacu micuesocTi, mpointoctpoBani B Jlogatky A. 1.
The terrain categories are illustrated in Annex A.1.

(2) HepiBHicTh MICIIEBOCTI, sIK& BHKOPHCTO-
BYETbCS JUISl 3aJJaHOTO HAmpsAMYy BITpY, 3aie-
KUTh BiJl HEPIBHOCTI penbedy 1 BiacTaHi 3 01-
HOPITHOIO HEPIBHICTIO MICIIEBOCTI B KYTOBOMY
CEKTOp1 HABKOJIO HAMPSMKY BITpY. MaseHbki
miomi (meHm HbDK 10 % Bim miomm, 1o
PO3IIISAAETHCS) 3 BIIMIHHUMH HIOPCTKOCTSIMHU
MOXYTb irHOpyBatucs. [{uB. pucyHok 4.1.

nominal
angular ===
sector

(2)  The terrain roughness to be used for a
given wind direction depends on the ground
roughness and the distance with uniform
terrain roughness in an angular sector around
the wind direction. Small areas (less than 10%
of the area under consideration) with deviating
roughness may be ignored. See Figure 4.1.

JaHa 30Ha |

consideration
area

7
area with 30Ha 3

deviating HILOKO

roughness | |mopcerkicTro

Pucynok 4.1 — Ouinka HepiBHOCTI MiceBocTi
Figure 4.1 — Assessment of terrain roughness
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[MPUMITKA. B HanionansHomMy JlomaTKy MOXYTb
Oyrn BU3HA4YeHI KyTOBWUM CeKTOp 1 BijacTaHi 3
HaBITPSHOI CTOpOHU. PekoMeHmOBaHE 3HAYCHHS JUIA
KyroBoro cekropa 30° y mexax *15° Bim Hanpsmy
BiTpy. PexoMeHioBaHe 3HaUSHHS BiJICTaHi 3 HaBITPSHOL
CTOPOHU MOXKHa oTpuMaTH 3 Jlogatka A.2.

(3) Skio st KYTOBOTO CEKTOPA, IO PO3IJIs-
JA€ThCsl, BU3HAUCHUH aepoIMHaMIYHUIN Koedi-
IIEHT TUCKY a00 CHJIM, TO MOTPIOHO BUKOpHC-
TOBYBaTH HAaWMEHIIMU MapaMeTp HEpiBHOCTI
MOBEPXHI B MEXax KOXKHOTO BITPOBOTO CEK-
Topa 30°.

(4) Sxmo e BUOIp MbK gBOMa abo OulbIIe
TUIIAMHU MICLIEBOCT1 y BU3HAYECHHI JIAaHOT ILJIO-
i MoTpiOHO BHUKOPUCTOBYBAaTH IUIOILY 3
HalMEHIIIOIO JIOBXKUHOIO HEPIBHOCTI.

4.3.3 Peabed micueBocTi

(1) Sxuro penbed (HampukiIam naropou, ckemi
1 T.1H.) 30UIbIIIY€E MBUIKICTH BITPY OUIbINE HIK
Ha 5 %, To MOTPiOHO BpaxoByBaTH Liel epeKT
BHKOPHUCTOBYIOUH Koe(ilieHT pensedy Co.

TIPUMITKA. Meroanka BU3HAYEHHS Co MOYKE HABOIH-
tich y HanionaneHomy Jlomatky. PexomennoBaHa
MeToAuKa HaBezeHa y JlomaTtky A.3.

(2) Moxna 3HextyBatH e(dekTaMu perabedy,
SKIO CEepeaHI HaXWi MICIEBOCTI MPOTH
BiTpy MeHmui 3a 3°. Benmnuwna Binmcrani 3
HaBITPSHOT CTOPOHHHM IOBHHHA BU3HAYaTHCh
sk 10-kpaTHa BHCOTa OKPEMOTO PEIbEPHOTO
eJIEMEHTA.

434 DbBiapbmi Ta 3HAYHO BHUII CyCiaHi
OyniBJi

(1) SIkm0 KOHCTPYKIiS — PO3TALIOBYETHCS
ONMU3bKO /10 1HIIOT KOHCTPYKIi, BHCOTa SKOi
OlmpIie HDK y 2 pa3u BUIA 32 CEepeliHE 3Ha-
YEeHHsI CYCiIHIX Oy/iBeb, TO/i MOXKHA PO3TJIs-
natu  (3aJ€KHO BiI BJIACTUBOCTI OyIiBIIi)
30UTBbIIEHHS IIBUIKOCTI BITpY JUIsl Bidmo-
BiTHUX Horo HampsMiB. Taki BUMAAKH MOT-
piOHO BpaxoByBaTH.

[MPUMITKA. B HamionamsHOoMy JlomaTKky Moxe OyTH
HaBeJCHA METOAMKa BpaxyBaHHS LBOTO e(eKTy.
PexomeHnoBaHe mepiie KOHCEpBATHBHE HAOIVKCHHS
Mictutbes y Homatky A.4.

NOTE. The National Annex may give definitions of the
angular sector and of the upstream distance. The
recommended value of the angular sector may be taken
as the 30° angular sector within +15° from the wind
direction. The recommended value for the upstream
distance may be obtained from Annex A.2.

(3) When a pressure or force coefficient is
defined for a nominal angular sector, the
lowest roughness length within any 30°
angular wind sector should be used.

(4) When there is choice between two or more
terrain categories in the definition of a given
area, then the area with the lowest roughness
length should be used.

4.3.3 Terrain orography

(1) Where orography (e.g. hills, cliffs etc.)
increases wind velocities by more than 5% the
effects should be taken into account using the
orography factor co.

NOTE. The procedure for determining co may be given
in the National Annex. The recommended procedure is
given in Annex A.3.

(2) The effects of orography may be neglected
when the average slope of the upwind terrain
is less than 3°. The upwind terrain may be
considered up to a distance of 10 times the
height of the isolated orographic feature.

4.3.4 Large and considerably higher neigh-
bouring structures

(1) If the structure is to be located close to
another structure, that is at least twice as high
as the average height of its neighbouring
structures, then it could be exposed (dependent
on the properties of the structure) to increased
wind velocities for certain wind directions.
Such cases should be taken into account.

NOTE. The National Annex may give a procedure to
take account of this effect. A recommended
conservative first approximation is given in Annex A.4.
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4.3.5 WlinbHo po3mimenHi OyaiBiai Ta me-
peLKoIu

(1) HoTpibHO OpaTH 1O yBaru edekT Bij MIiIb-
HO pO3MIIIEHHUX OyAiBeNb Ta IHIIMX IMepeu-
KOJI.

IMPUMITKA. Harionanpauii J10gaTOK MOXKE MICTHTH
METOAMKY. PekoMeH0BaHe Tepie HaOIMDKEHHS Hana-
HO B Jlomatky A.S5. B mepecideHili MiCIIEBOCTI IIiIIBHO
po3MimieHi © yniBmi 3MIiHIOIOTH CEpeiHiil MOTIK BITPY
O 3emiri, HIOUTO PIBEHb 3€MJII MiTHATO IO BHCOTH
3MieHHs hgis.

4.4 TypOyJaeHTHiCTH BiTPY

(1) InrencuBHicTh TypOysnentHocTi Iv(Z) Ha
BHCOTI Z BU3HAYAETHCS SIK CTAHIAPTHE BIIXH-
JIeHHA TypOYJIEHTHOCTI, IO JUIMThCS Ha
CEepeHIO MBHUKICTD BITPY.

[MTPUMITKA 1. TypOyneHTHa cKJiafioBa HIBUAKOCTI
BITPY Mae€ cepenHe 3HaueHHs 0 i cepefiHe KBaJpaTHUHE
BixwieHHs Gy. CTaHAapTHUN BiAXWI TypOyJeHTHOCTI
oy MOTPiOHO BU3HAYATH 32 BUpa3oM (4.6).

o, =k, v, -k, .

s xoedimienTa MicueBocti  Kr  IHBHCH
dbopmyny (4.5), s 6a30BOi MIBUIKOCTI BITPY
Vb muBuCh hopmyny (4.1) 1 mis koedimieHTa
TypOysieHTHOCTI K| TUBUCH MPUMITKY 2.

IMTPUMITKA 2. Pekomenpariii 1momo BusHadeHHs |y(2)
HaBejieHi B Bupasi (4.7):

O,

,(2) =

4.3.5 Closely spaced buildings and obs-
tacles

(1) The effect of closely spaced buildings and
other obstacles may be taken into account.

NOTE The National Annex may give a procedure. A
recommended first approximation is given in Annex
A.5. In rough terrain closely spaced buildings modify
the mean wind flow near the ground, as if the ground
level was raised to a height called displacement height
Nais.

4.4 Wind turbulence

(1) The turbulence intensity Iv(z) at height z is
defined as the standard deviation of the
turbulence divided by the mean wind velocity.

NOTE 1. The turbulent component of wind velocity has
a mean value of 0 and a standard deviation o,. The
standard deviation of the turbulence o, should be
determined using Expression (4.6).

(4.6)

For the terrain factor kr see Expression (4.5),
for the basic wind velocity v, see Expression
(4.1) and for turbulence factor ki see Note 2.

NOTE 2. The recommended rules for the determination
of 1\(z) are given in Expression (4.7).

kI

IO Zmin <z< Zmax

1, (2)=1, (zmin)

o1 Z < Zmin
ne:
ki KoeQIilieHT TypOyJIeHTHOCT1. 3HAUCHHS

ki mMoxe Oyru HaBereHe B HailioHaIbHOMY
nonatky. PekomennoBane 3nauerns K = 1.0;

Co KoeQillieHT penbedy sSK ONMHMCAHO B
4.3.3;

20 JIOB’)KMHA HEPIBHOCTI, 110 HaBEJEHA B
Tabmumi 4.1.

Vo(2)  €,(2)-In(2/2,)

f0r Zmin <z< Zmax (47)
for z < zmin,

where:

Ki is the turbulence factor. The value of k;

may be given in the National Annex. The
recommended value for k; is 1,0;

Co is the orography factor as described in
4.3.3;

20 is the roughness length, given in Table
4.1.

23



4.5 MakcuMaJbHHI IIBUAKICTHHI Hamip

(1) MoTpiOHO BU3HAYATH MAKCUMATbHHIA IIBH/I-
KICTHHI Harip Op(Z) Ha BHCOTI Z, SIKUil BKIIFOYAE
CepelHi 1 KOPOTKOYACHI BITXMIICHHS IIIBHJIKOCTI.

[pumitka 1. Hamionaneuuii Jlonatok Moxke HaaaBaTH
npaBwiIa A1 BU3HAUeHHs (p(Z). PekoMennanii HaBene-

HO y hopmyri (4.8):

0D =[+7-1,@)) 5 p V(D) =c.(D) -3,

ae:

p UIUIBHICTh MOBITPSA, KA 3aJIEKUTh Bij
BHUCOTH, TEMIIEPATypH 1 OAPOMETPUYHOTO THC-
Ky, P OYIKyBAaHOMY B PETIOHI yparaHHOMY
BITPI,

Ce(z) xoedilieHT 3pOCTaHHS 32 BUCOTOIO, IO
BU3HAYaeThCs popmyroro (4.9):

c.(2) =

(o]} 0a30BUIl MIBUAKICHUN Halip, 110 BH3-
HauaeThes hopmyroro (4.10):

d,(2)

1 2
Oy =75"P Vyp-

2

TIPUMITKA 2. HamioHajasHUIM 10JATOK MOYKE HaJaBaTH
3Ha4YeHHs 1714 p. PekomennoBane 3Ha4eHHs 1,25 Kr/M°,

[MPUMITKA 3. 3uauenns 7 y popmymi (4.8) BpaxoBye
koedimient ammritynu Ky, , mo mopiBaioe 3,5 1 Big-
NOBiZla€ 3HAYEHHSM THUCKY 1 KoedilieHTaM cHiIM B
po3zmini 7.

Jlnst piBHUHHOT MictieBocTi, e Co(z) = 1,0 (auB.
4.3.3), KoedillieHT 3pOoCTaHHs 3a BUCOTOO Ce(Z),
HaBEJICHO Ha PUCYHKY 4.2 K (DYHKI[IFO BUCOTH
HaJl MICIEBICTIO 1 (YHKIIIO THUIy MICIIEBOCTI,
BU3HAYEHOTI'O 3rigHO 3 Tadmuunero 4.1.

4.5 Peak velocity pressure

(1) The peak velocity pressure qp(z) at height
zZ, which includes mean and short-term
velocity fluctuations, should be determined.

NOTE 1. The National Annex may give rules for the
determination of gy(z). The recommended rule is given
in Expression (4.8).

(4.8)

where:
p is the air density, which depends on the
altitude, temperature and barometric pressure
to be expected in the region during wind
storms;

Ce(z) is the exposure factor given in
Expression (4.9):
(4.9)
Ob is the basic velocity pressure given in
Expression (4.10):
(4.10)

NOTE 2. The values for p may be given in the National
Annex. The recommended value is 1,25 kg/m?,

NOTE 3. The value 7 in Expression (4.8) is based on a
peak factor equal to 3,5 and is consistent with the values
of the pressure and force coefficients in Section 7.

For flat terrain where co(z) = 1,0 (see 4.3.3),
the exposure factor ce(z) is illustrated in Figure
4.2 as a function of height above terrain and a
function of terrain category as defined in
Table 4.1.
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Pucynok 4.2 — I'padik koediuienta 3pocrannsi 3a Bucorow Ce(z) aas co=1,0, ki=1,0
Figure 4.2 — lllustrations of the exposure factor ce(z) for co=1,0, ki=1,0
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5 BITPOBE HABAHTAKEHHASA
5.1 3AT'AJIBHI TIOJIO)KEHHA

(1)P BirpoBe HaBaHTa)XeHHs Ha KOHCTPYKIIII 1
KOHCTPYKTUBHI €JIEMEHTH MOBHHHO BH3Ha4a-
THUCS 3 ypaxXyBaHHSM 30BHIITHBOTO 1 BHYTpIlI-
HBOT'O THUCKY.

[IPUMITKA. Ilepemik METOOWK Ui BU3HAYCHHSI
BIUIMBY BITpY HaBe/eH B Tabymi 5.1.

5 WIND ACTIONS
5.1 GENERAL

(1)P  Wind actions on structures and
structural elements shall be determined taking
account of both external and internal wind
pressures.

NOTE. A summary of calculation procedures for the
determination of wind actions is given in Table 5.1.

Tabaunsa 5.1 — MeToguku po3paxyHKy 1Jisl BU3BHAYEHHS BIUIMBY BiTpy
Table 5.1 — Calculation procedures for the determination of the wind action

IMapameTp HMocunanns
(Parameter) (Reference)
Maxkcumanbuuii uBHAKicTHHI Hamip gp (peak velocity pressure gp)
6a30Ba MBHAKICTH BiTPY Vb (Dasic wind velocity vy) 4.2 (21
6asoBa Bucota Z (reference height zc) Posgin 7 (Section 7)
Kiac micieBocri (terrain category) Ta6muis 4.1 (Table 4.1)
XapaKTepUCTHKAa MaKCHMAIILHOTO NIBUIKICTHOTO Hamopy (p (Characteristic peak velocity 45 (1)

pressure gp)

inTeHcuBHicTh TypOynenTrHocTi lv (turbulence intensity Iy) 4.4

cepenHsl NIBUAKICTh BiTpY Vi (Mean wind velocity Vi) 431
koedimienT peabedy Co(z) (orography coefficient co(z)) 4.3.3
koedirienT HepiBHoCTI MicuesocTi C(z) (roughness coefficient ¢,(z)) 4.3.2

Tuck BiTPY, HANPUKIAA, JJI5 MOKPUTTIB, KPinieHb i KoHcTpyKkTHBHUX YacTuH (Wind
pressures, e.g. for cladding, fixings and structural parts)

Koedili€HT 30BHINIHBOTO TUCKY Cpe (€Xternal pressure coefficient cpe)

koeQillieHT BHYTPIITHBLOTO THCKY Cpi (internal pressure coefficient c)

KOeQiIi€HT THCKY HETTO Cpnet (NEt pressure coefficient ¢y net)

Pozin 7 (Section 7)
Po3zin 7 (Section 7)
Pozin 7 (Section 7)

30BHIIIHIM THCK BITPY: We=0p Cpe (EXternal wind pressure: We=0p Cpe) 5.1(1)
BHYTPIIITHIH THCK BITpY: Wi=(p Cpi (internal wind pressure: wi=qp Cpi) 5.1(2)

Tuck BiTPY Ha KOHCTPYKUiK0, HAMPHUKJIAJ, JIs 3arajibHuX Birpoux edexris (Wind

forces on structures, e.g. for overall wind effects)

KOHCTPYKTHBHHI KoeiieHT: CsCq (Structural factor: ¢sCq)

6

cuna BiTpy Fw , po3paxoBaHa B 3anexxHocTi Bif koedimientis crmm (wind force Fy calculated | 5.2 (2)

from force coefficients)

cuna BiTpy Fw , po3paxoBaHa B 3aJIeXHOCTI Bif koedimienTis trcky (wind force Fy 5.2(3)

calculated from pressure coefficients)

5.2 BITPOBE HABAHTAKXEHHSI HA
IHOBEPXHAX

(1) BirpoBuii THCK We, IO i€ Ha 30BHIIIHI
MOBEPXHi, BU3HA4YaeThCA 3a Gpopmynoro (5.1):

W :qp(ze)'cpe J

Ie:
Qp(Ze) MakcHUMaTbHUI MIBUIKICTHHI HATTIp
Ze 0aszoBa BHcOTa JUId 30BHIIIHLEOTO

TUCKY, HaBeJleHa B po3/u1i 7
Cpe KOE(QIIIEHT 30BHIIIHBOTO THUCKY, JUB.
po3min 7.

ITPUMITKA. qp(Zc) Bu3HAUYeHO B 4.5.

5.2 WIND PRESSURE ON SURFACES

(1) The wind pressure acting on the external
surfaces, Wwe, should be obtained from
Expression (5.1).

(5.1)
where:
Op(ze) is the peak velocity pressure
Ze is the reference height for the external

pressure given in Section 7

Cpe is the pressure coefficient for the
external pressure, see Section 7.

NOTE. qgp(2) is defined in 4.5.

25




(2) BirpoBuii TUCK Wi, IO Ji€ Ha BHYTPIIIHI
MOBEPXHIi, BU3HAYAETHCA 32 popmyioro (5.2):

W, =0,(z)-C,,
ae:
Qp(zi) MakcuManbHUI HIBUIKICHUI HAIIp;
Zi 0a3zoBa BHCOTa I BHYTPIIIHBOTO
TUCKY, HaBe/IeHa B pO3ALTi 7;
Cpi KOoeQillieHT  BHYTPIIIHBOTO
HaBEJICHUI B pO3/ii 7.

THCKY,

IMPUMITKA. Qp(z) Bu3HaueHoO B 4.5.

(3) Tuck HerTo Ha CTiHY, NOKPUTTS 4YH
€IEMEHT — 1€ pPIBHUIS MDK THCKaMHM Ha
MPOTUJIEKHUX TIOBEPXHSX, fKa OepeTrbcs 3
BpaxyBaHHSIM 1iXHIX 3HakiB. TwuCK, KUl
HampaBJICHUH [0 TOBEpXHi, Oeperbes SIK
JOJTaTHIA 1 PO3PIHKEHHSI, SKE HAMPABJICHO Bil
MOBEpXHi, sIK Big emHui. [Ipukinaan HaBemeH1
Ha PUCYHKY 5.1.

\ /g

‘' Positive [/
nternal
pressure

(2) The wind pressure acting on the internal
surfaces of a structure, wi, should be obtained
from Expression (5.2):

(5.2)
where:
Op(zi) is the peak velocity pressure;
Zi is the reference height for the internal

pressure given in Section 7,
Cpi is the pressure coefficient for the
internal pressure given in Section 7.

NOTE. qy(z) is defined in 4.5.

(3) The net pressure on a wall, roof or element
is the difference between the pressures on the
opposite surfaces taking due account of their
signs. Pressure, directed towards the surface is
taken as positive, and suction, directed away
from the surface as negative. Examples are
given in Figure 5.1.

% Negative ¢ [oi)—e
internal /4
pressure

— [
o

"
—_—| —

HETaTHEHHE
BHYTPIHIE THCK *—
>

VAP I

pos
nos

neg
Her

S 7777

(d)

Pucynok 5.1 — Tuck Ha moBepxXHsIX
Figure 5.1 — Pressure on surfaces

5.3 CWJIM BITPY

(1) Cunm Bitpy mist Bciei KOHCTpPyKIii abo
€JIeMEHTa KOHCTPYKIIii MOTPIOHO BU3HAYATH:

— OOYHUCIIEHHAM CHJI, BUKOPUCTOBYIOUH Koedi-
1ieHTH cuiau (auB. (2)) abo

— OOYHMCIIEHHSM CHJI BiJl TUCKIB Ha TMOBEPXHI

(mus. (3)).

(2)  Cuny BiTpy, 1O Ji€ HA KOHCTPYKIIIFO
abo T KOMIIOHEHT, MOXKHa Oe3roceperHbO
Bu3Ha4atH 3a Gopmyoro (5.3):

Fuw=CsCq-Cs* 'Qp(ze) “Aref

a00 BEKTOPHUM J0/aBaHHSAM CHIJI, IO IilOTh
Ha OKpeMi KOHCTPYKTHUBHI €JIIeMEeHTH (IMB.
7.2.2), BuxopuctoBytoun Gpopmyny (5.4):

5.3 WIND FORCES

(1) The wind forces for the whole structure or
a structural component should be determined:
— by calculating forces using force coefficients
(see (2)) or

— by calculating forces from surface pressures

(see (3)).

(2)  The wind force Fw acting on a structure
or a structural component may be determined
directly by using Expression (5.3):

(5.3)
or by vectorial summation over the individual
structural elements (as shown in 7.2.2) by
using Expression (5.4):
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=CCy- D.Cp-
enemenmis
Fu=CCy- D.C
elements
ae:
CsCd  KOHCTPYKTHBHHMM KOe(illieHT, BU3HA-

YeHUH y po3aiii 6;

Ct Koe(DillieHT CHITU 711 KOHCTPYKITii a00
KOHCTPYKTUBHOTO €JICMCHTA BH3HAYAETHCS B
po3aini 7 abo po3aiti §;

Qp(ze) MakcuManbHUN MIBUAKICTHUN HAIip
(Bu3HaueHnmii B 4.5) Ha 0a30Biii BUCOTI Ze
(BU3HAYAETHCS B po31uTi 7 a00 po3auti §);

Aret  bazoBa(BiIHOCHA) mIOIa KOHCTPYKIIIT
ab0 KOHCTPYKTHBHOTO €JICMEHTa BH3HA4Ya-
€TbCsI B po3/i11 7 abo po3auii 8.

[MPUMITKA. B po3uini 7 HaBeneHi 3Ha4eHHs Cr ISl KOH-
CTPYKIiH 200 KOHCTPYKTUBHHX €JIEMEHTIB, TAKHUX SIK MPH-
3MH, ITIHAPH, TOKPUTTS, BHMBICKH, JIMCTOBI 1 IpaTdacri
KOHCTPYKIT Tomo. L1i 3HaueHHs BKIIFOYAIOTh BILTHB TEPTSI.
B po3nini 8 HaBezeHi 3HAYEHHS Cf I MOCTIB.

(3) Cuna Bitpy Fw, sika Ji€ Ha KOHCTPYKIIitO
a00 KOHCTPYKTUBHHUI €IEMEHT, BU3HAYAETHCS
BEKTOPHUM CyMYBaHHSAM cuil Fwe, Fwi 1 Fr |
0 pO3paxoBaHi 3a 30BHIMIHIMH 1 BHYTpIII-
HIMH THCKaMHU 3 BHUKOPHUCTaHHAM (PopMy
(5.5) 1 (5.6), 1 cumy TepTs, sSIKa BUHUKAE BIf
TEPTs BITPY MapajeabHOTO J0 30BHINIHIX TO-
BEPXOHb, pO3paxoBaHoio 3a Gopmyioro (5.7).
30BHIIIHI CHUJIH:

qp(ze) ’ Aref !
(5.4)
’ qp(ze) ’ Aref !
where:
Cscq IS the structural factor as defined in
Section 6
Ct is the force coefficient for the structure

or structural element, given in Section 7 or
Section 8

Op(ze) is the peak velocity pressure (defined
in 4.5) at reference height ze (defined in
Section 7 or Section 8)

Ares IS the reference area of the structure or
structural element, given in Section 7 or
Section 8.

NOTE. Section 7 gives c; values for structures or
structural elements such as prisms, cylinders, roofs,
signboards, plates and lattice structures etc. These
values include friction effects. Section 8 gives cr values
for bridges.

(3) The wind force, Fw acting on a structure or
a structural element may be determined by
vectorial summation of the forces Fwe, Fwiand
Fi calculated from the external and internal
pressures using Expressions (5.5) and (5.6)
and the frictional forces resulting from the
friction of the wind parallel to the external
surfaces, calculated using Expression (5.7).
external forces:

o, YA
Nno6epxoHb . (5 . 5)
zwe ’ A\ef !
surfaces
BHYTPILIHI CHJIH: internal forces:
zWi ’ Aref '
nOBEPXOHb . (5.6)
zWi ’ Aref J
surfaces
CHJTH TEPTS: icti ;
P friction forces
I:fr :Cfr'qp(ze)'Afr' (57)
ne: where:
CsCd  KOHCTPYKTHBHHUH KOe(Iilli€eHT, SIK BU3- Csca IS the structural factor as defined in
HAYEHO B PO3/ii 6; Section 6;
We 30BHIIIHIA THCK HAa OKPEMY TOBEPXHIO We is the external pressure on the
Ha BHCOTI Ze, BU3HAYAETHCA 3a (POPMYIOIO individual surface at height z,, given in
(5.2); Expression (5.1);
Wi BHYTPILIHIA TUCK HA OKPEMY MOBEPXHIO Wi is the internal pressure on the individual

Ha BHCOTI Ze, 0OpaxoBanuii 3a popmyioro (5.2);

surface at height z;, given in Expression (5.2);
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Aref  0a3zoBa IUIOIIA OKPEMOT MOBEPXHI;
Cir KoeIIieHT TepTs, OTPUMAaHU 3 7.5;

At IJIomia 30BHIMIHBOT TIOBEPXHI, MIO
napajenbHa JI0 BiTpy, HajaHa B 7.5.

[MPUMITKA 1. [Ins enemeHTiB (HampuKiIaj] CTiHH,
TIOKPUTTS) CWJIa BITPY JOPIBHIOE PI3HMII MIX 30BHI-
HIMH 1 BHYTPILIHIMHU PE3YNIbTYIOUUMH CHIIAMU.

[MPUMITKA 2. Cunu tepts Fr , 0 Iit0Th Y HanpsMKy
KOMITOHEHTIB BITpY, MapajielibHi 30BHILIHIM IIOBEpX-
HSIM.

(4) Edexramu TepTs BiTPY Ha TOBEpXHI
MOKHA 3HEXTYBaTH, SKIIO 3arajbHa IUIONIa
BCIX MIOBEPXOHb, MapaenbHuX (ado npu Mase-
HBKOMY KYT1) BITpY piBHa ab0 MeHIIa B 4 pa3u
BiJl 3araJibHOi IUIONII BCIiX 30BHINIHIX MOBEP-
XOHb, MEPHEeHIUKYISIPHUX [0 BITPY (HaBIT-
psHUM OIK 1 MIABITPSIHUM OIK).

(5) pu mincymMoBYBaHHI CUJT BITPY, IO IFOTh
Ha OyJiBEeIbHI KOHCTPYKIIil, MOKe OpaTucs 10
yBaru BIJCYTHICTh KOPEJIii BITPOBOrO Ha-
BAaHTAKECHHSI MDK HaABITPSHOIO 1 MiABITPSHOIO
CTOPOHAMH.

ITPUMITKA. Hamionaneauii JlogaTok MoKe BHU3HAYA-
TH KOJH BIJICYTHICTIO KOPEISIil MOXHA CKOPHCTATUCS
3arajoM a0o OOMEXEHO Jyisi CTiH, SK MPUHHATO B
7.2.2(3). PexoMeHIOBaHO pO3IJSAIATH  BiJACYTHICTH
KopesAIii sure s crin (aus. 7.2.2(3)).

Ares IS the reference area of the individual
surface;

Ctr is the friction coefficient derived from
1.5;

Axr is the area of external surface parallel
to the wind, given in 7.5.

NOTE 1. For elements (e.g. walls, roofs), the wind
force becomes equal to the difference between the
external and internal resulting forces.

NOTE 2. Friction forces Fi act in the direction of the
wind components parallel to external surfaces.

(4) The effects of wind friction on the surface
can be disregarded when the total area of all
surfaces parallel with (or at a small angle to)
the wind is equal to or less than 4 times the
total area of all external surfaces perpendicular
to the wind (windward and leeward).

(5) In the summation of the wind forces acting
on building structures, the lack of correlation
of wind pressures between the windward and
leeward sides may be taken into account.

NOTE. The National Annex may determine whether
this lack of correlation may be applied generally or be
restricted to walls as applied in 7.2.2(3). It is
recommended to consider the lack of correlation only
for walls (see 7.2.2(3)).
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6 KOHCTPYKTHUBHHUI KOE®I-
IIIEHT CsCq

6.1 3ATAJIbBHI NIOJIO’KEHHS

(1) KoucrpykTiBHHN KOe(DIli€HT CsCq Bpaxo-
Bye e(eKT Bill HEOJHOYACHOTO BHHUKHECHHS
MaKCHMAJIbHOTO BITPOBOTO HABAHTAXKCHHS Ha
noBepxHi (Cs) pa3oM i3 ePEKTOM KOJIMBaHb
KOHCTpPYKIIi Bif TypOyaeHTHOCTI (Ca).

[MPUMITKA. Ha mizacraBi 6.3 KOHCTpYKTHBHHI Koedi-
LIEHT CsCq JO3BOJSAETHCS PO3MIISITH HAa KOe(ilieHT Po3-
Mipy Cs 1 TuHaMiYHUH KoedilieHT Cq. [HpopMariist momno
po3nineHHs KoedilieHTa CsCq, MOXe OYyTH HaJaHa B
HarionansaoMy /lonatky.

6.2 BUBHAYEHHS CsCq

(1) csCq moTpiOHO BU3HAYATUCS TAKUM YHHOM:
a) Jlnst OyniBenb 3aBBUIIKH MEHIIE HDK 15 M
JOTTYCKA€EThCS IpuiiMaTH CsCd =1.

b) Jns enemeHtiB dacaay i MOKPUTTH, sKi
MaloTh BJAcHy 4acToTy Outbmry Hik 5 I,
JOTTYCKA€EThCS IpuiiMaTH CsCd =1.

¢) Hns kapkacHuUX OyIiBeNb, SIKi MalOTh He-
cydi ctiHu, Bucoty MeHmy Hix 100 M, Bucoty
B 4 pa3u MEHITy TOBXXWHU OYiBJIi, TIEPIICH N -
KYJISpHOT [0 HampsiMy BITPY, IOIYCKAa€ThCs
npuiiMatu CsCq =1.

d) Jis BUTSOHKHUX TPYO KPYIJIMX y Tomeped-
HOMY Tiepepisi, BUcoTa sikux menmie 60 m 1 6,5
JiaMeTpiB, JOMYCKAEThCS MPUMUMAaTH CsCq =1.

e) AnbTepHATHBHO, [UIS BUOAIKiB a), D), €) i
d), 3HayeHHS CsCq MOKYTh OyTH OTpHUMaHi 3
6.3.1.

f) s Oynisens i criopya (OKpiM MOCTIB JHB.
po3ain 8), BUTKHUX TpyO 1 OyniBens He
obmexenux myHkramu C) i d), CsC4 mOTPiOHO
otpumysatu 3 6.3 abo 3 [logatka D.

[MPUMITKA 1. BrnacHy wactoTy eneMeHTIB (acamy i
MOKPUTTSI MOXHA PO3paxyBaTH BUKOpUCTOBYO4H Joz1a-
ToKk D (ms 3acKiIeHHMX TPOroHIB MEHMHMX HiK 3 M
BJIacHA YacToTa 3a3BHYail OijbIna HixX 5 I'm).

[MPUMITKA 2. Ha pucynskax y Jomatky D HaBenmeHi
3HaYeHHS CsCq UIA PI3HUX THINB KOHCTpyKmii. Ha
PUCYHKY HaBeleHi OOBigHI Oe3nmeuHMX 3HAYeHb, SIKi
po3paxoBaHi 3a MOJENSMH 3 JOTPUMAaHHSAM BHMOT
6.3.1.

6 STRUCTURAL FACTOR CsCp

6.1 GENERAL

(1) The structural factor cscq should take into
account the effect on wind actions from the
nonsimultaneous occurrence of peak wind
pressures on the surface (cs) together with the
effect of the vibrations of the structure due to
turbulence (cq).

NOTE The structural factor cscq may be separated into a
size factor ¢; and a dynamic factor cq4, based on 6.3.
Information on whether the structural factor cscq should
be separated or not may be given in the National Annex.

6.2 DETERMINATION OF CsCp

(1) cscq should be determined as follows:

a) For buildings with a height less than 15 m
the value of cscq may be taken as 1.

b) For facade and roof elements having a
natural frequency greater than 5 Hz, the value
of cscq may be taken as 1.

c¢) For framed buildings which have structural
walls and which are less than 100 m high and
whose height is less than 4 times the in-wind
depth, the value of cscq may be taken as 1.

d) For chimneys circular with cross-sections
which are less than 60 m high and whose
height is less than 6,5 times the diameter, the
value of cscq may be taken as 1.

e) Alternatively, for cases a), b), c¢) and d),
values of cscq may be derived from 6.3.1.

f) For civil engineering works (other than
bridges, for which see Section 8) and
chimneys and buildings outside the limitations
given in c) and d), cscq should be derived from
6.3 or taken from Annex D.

NOTE 1. Natural frequencies of facade and roof
elements may be calculated using Annex D (for glazing
spans smaller than 3 m usually leads to natural
frequencies larger than 5 Hz).

NOTE 2. The figures in Annex D give values of cscq for
various types of structures. The figures give envelopes
of safe values calculated from models complying with
the requirements in 6.3.1.
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6.3 JETAJIbHA METOJUKA
6.3.1 KoncTpykTuBHMi KoedilieHT CsCq

(1) HderampHa MeToIMKa pO3paxyHKy KOHCT-
PYKTUBHOTO KoedimieHTa CsCq HaBeneHa Yy
dopmymi (6.1). Lls meronuka Moke BUKOPHC-
TOBYBATHUCh JIMIIC y pa3i BUKOHAHHS YMOBH
6.3.1(2).

142k, 1,(z,)-VB?+R?

6.3 DETAILED PROCEDURE
6.3.1 Structural factor csCq

(1) The detailed procedure to calculate the
structural factor cscq is given in Expression
(6.1). This procedure can only be used if the
conditions of 6.3.1(2) apply.

cC , (6.1)
’ 1+7-1,(z)
ne: where:
Zs 0a3oBa BUCOTa, TUB. PUCYHOK 6.1. [lns Zs is the reference height, see Figure 6.1.

KOHCTYKIII, € PUCYHOK 6.1 HE 3acTOCOBY-
€TbCS, Zs MOXKE TPUPIBHIOBATUCS IO BHUCOTHU
KOHCTpYKIIi h;

Kp Koe(DIlIEHT aMIUTITYI, BU3HAUEHUH 5K
BIJTHOIIICHHSI MAaKCUMAIILHOTO 3HAYCHHS MYITh-
CaIifHOT YaCTUHM peakKIlii 10 i CTaHAapTHOTO
BIIXWUITY;

Iv IHTEHCUBHICTb TYpOyJIE€HTHOCTI, BU3HA-
yacThes B 4.4,

B2 (oHOBa CKIJIaIOBa peaxilii, 1Mo Bpaxo-
BYE BIJICYTHICTh TMOBHOI KOpENSIii TUCKY Ha
MMOBEPXHIO KOHCTPYKIIi,

R? KOe(]iIiEHT, 0 BPaXOBYE PE30HAHCHY
CKJIaJIOBY peaKilii, sKa BUHUKA€E IPU KOJIUBaH-
HAX 3a TEeBHOIO (POPMOIO BHACITIOK TypOy-
JICHTHOCTI.

I[MPUMITKA 1. KoediuieHT po3mipy Cs BpaxoBye edext
3MEHILIeHHs JIii BITPY BiJl HEOIHOYACHOTO BHHUKHEHHSI
aAMILTITYJJHOrO BITPOBOI'O THCKY Ha TOBEPXHIO 1 MOXeE
PpO3paxoByBaTHCh 3a Gopmyioro (6.2):

For structures where Figure 6.1 does not apply
zs may be equal to h, the height of the
structure;

Kp is the peak factor defined as the ratio of
the maximum value of the fluctuating part of
the response to its standard deviation;

Iv is the turbulence intensity defined in
4.4;

B2 s the background factor, allowing for
the lack of full correlation of the pressure on
the structure surface;

R? is the resonance response factor,
allowing for turbulence in resonance with the
vibration mode.

NOTE 1. The size factor ¢ takes into account the
reduction effect on the wind action due to the nonsimul-
taneity of occurrence of the peak wind pressures on the
surface and may be obtained from Expression (6.2):

C_1+74A4)JBZ
° 1+7-1,(z)

[NPUMITKA 2. duHamiuauii KoedilieHT Cq BPaxoBYeE
HapocTarounid e(eKT KOMUBaHb BiJ TypOYIIEHTHOCTI B
PEe30HAHCI 3 KOHCTPYKIIEO 1 MOXKe OyTH o09mCcIeHni 3a
¢dopmymoro (6.3):

1+2-k,-1,(z,)-/B* +R?
d = .

(6.2)

NOTE 2. The dynamic factor ¢4 takes into account the
increasing effect from vibrations due to turbulence in
resonance with the structure and may be obtained from
Expression (6.3):

1+7-1,(z,)--/B?

IMPUMITKA 3. Meroanka BusHadeHHs Kp, B i R Moxe
HagaBatucs B HamionamsHOMY momaTtky. PexomenmoBa-
Ha MeToauKa HaBoauThkcs B Jlogatky B. AnmpTepHaTnB-
Ha Meromuka — B Jlogatky C. SIk BKa3iBKa KOpHCTYBa-
YaM: Pi3HUI MK 3HAYCHHAMHU CsCd, OOUHMCICHUMH 3a
Honatkom C i lomatkom B He mepeBwuiye npuOIU3HO
5 %.

(6.3)

NOTE 3. A procedure to be used to determine kp, B and
R may be given in the National Annex. A recommended
procedure is given in Annex B. An alternative
procedure is given in Annex C. As an indication to the
users the differences in cscq using Annex C compared to
Annex B does not exceed approximately 5%.
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(2)P ®opmyna (6.1) BUKOPHCTOBYETHCS JIHIIE
SIKIIIO BUKOHYIOTHCS BC1 HACTYITHI BUMOTH:

— KOHCTPYKIiSl BIAMOBIA€ OJTHOMY i3 3aralib-
HUX BUIB, TOKa3aHUX HA PUCYHKY 6.1;

— JIMIIE MO3J0BXKHI BITPOBI KOJIMBAHHSA 33 OC-
HOBHOIO ()OPMOIO KOJIMBAaHb € BH3HAYAIbHU-
MU, 1 08 (opMa KOJMBaHb Ma€ MOCTIMHUN
3HAaK.

[MPUMITKA. BmmBoMm napyroi abo Bumoi hopmu
KOJIMBAHb T103/I0BXK BITPY MOJKHA HEXTYBAaTH

a) BEpTHKAIIbHA KOHCTPYKIIisl moAi6Ho  b)

10 Oy/iBenb TOMIO. TOPU3OHTAJIBHI
6aJIoK TowIo.

a) vertical structure such as buildings b) parallel

/é_;_ R
b >
IPUMITKA. O0mexenns Takox HagaHi B 1.1(2).

napaJyiebHUi
KOHCTPYKIIT MOAIOHI /10 peKJIamHi IUTH TOLIO.

(2)P Expression (6.1) shall only be used if all
of the following requirements are met:

— the structure corresponds to one of the
general shapes shown in Figure 6.1;

— only the along-wind vibration in the
fundamental mode is significant, and this
mode shape has a constant sign.

NOTE. The contribution to the response from the
second or higher along-wind vibration modes is
negligible.

OCHMJISITOP,  TOOTO C) TOYKOBI KOHCTPYKIIi, Taki sK

oscillator, i.e. horizontal c) pointlike structures such as
etc. sructures such as beams, etc.

signboards, etc.

Y
N

NOTE. Limitations are also given in 1.1(2).

PucyHnok 6.1 — 3arajbHi (popMH KOHCTPYKIii, HAa IKi MOLIMPIOETHCH METOAMKA PO3PAXYHKY.
KoncTpykTHBHI po3mipu i 6a30Ba BHCOTA, AKa BUKOPHCTOBYETHCS, TAKOK HaBeJeHi.
Figure 6.1 — General shapes of structures covered by the design procedure.

The structural dimensions and the reference height used are also shown.

6.3.2 Ouinka ekcruryaramiiHoi npuaar-
HOCTI

(1) Ju1st o1iHKM eKCILTyaTamiiHO 1 IPUAaTHOCTI
BUKOPHUCTOBYETHCSI MAaKCUMAaJIbHE TIEPEMIICH-
HS B HaNpsMKYy BITPY 1 CTaHIApPTHUMA BiIXHI
MPUCKOPEHHST KOHCTPYKIIIi B HAIPSIMKY BITPY
Ha BUCOTI Z. J{yisl BUBHAYEHHS! MaKCUMAJILHOTO
HampsiMy BIiTpy HOTPIOHO BUKOPHUCTOBYBATHU
CKBIBAJICHTHY CTaTW4YHY CHIy BITpYy, sKa
BHU3HAYA€ETHCS 32 5.2.

TIPUMITKA. HamionansHuii JOJATOK MOXKE HaIaBaTH
METON JUIi BH3HAYECHHS MEpPEMINICHHS B HANMpPIMKY
BITPY 1 CTaHAApPTHOTO BIAXWIY TPUCKOPCHHS B
HANpsIMKY BiTpy. PekoMeHaoBaHWMIA METON HAaBENCHO B
Honatky B, ansrepuatuBuuit Mmeronq — B Jomgarky C.

6.3.2 Serviceability assessments

(1) For serviceability assessments, the
maximum along-wind displacement and the
standard deviation of the characteristic along-
wind acceleration of the structure at height z
should be used. For the maximum along-wind
displacement the equivalent static wind force
defined in 5.2 should be used.

NOTE. The National Annex may give a method to
determine the along-wind displacement and the standard
deviation of the along-wind acceleration. The
recommended method is given in Annex B. An
alternative method is given in Annex C.
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6.3.3 badgTuHr y cCynyTHbOMY NOTOL

(1) Anst rayukux OyniBens (h/d > 4) 1 BuTsk-
Hux tpy6o (h/d > 6,5) npu nmocigoBHOMY 200
IpyIOBOMY PO3MIIICHHI MOTPIOHO BpaxoByBa-
TH BIUIMB IABHUIIEHHS TYpOYJISHTHOCTI BHAC-
JOK iHEepIiifHOi TypOyJeHTHOCTI Bin Cycin-
HiX OyzxiBens (0aTHHT y CYyITyTHBOMY MTOTOILi)

(2) BB OadTHuHra y CymyTHBOMY MOTOII
MO)XE€ HE BPAaXOBYBATHUCH, SIKIIO BUKOHYETHCS
SIK MIHIMYM OJIHA 3 HACTYITHUX YMOB:

— Bincranp Mbk aBOMA OYyIiBIsSIMH 200 BUTSIK-
HUMU  TpyOaMHu, MEpPHEHAUKYIsSIpHA 1O
HampsIMKy BiTpy, Oulbll HDK B 25 pasiB
MEepEeBUILYE PO3MIp MIABITPsIHOT OyniBial abo
BUTSKHOI TpYOH.

— Bnacna wactora OyniBenb ab0 BUTSKHUX
TpyO, PO3MIIIEHUX 13 HaBITPSHOI CTOPOHH,
ourera HOK 1 I

[TPUMITKA. Sxmo >xomHa 3 ymoB y 6.3.3 (2) He
BUKOHYETBHCS, TO PEKOMEHIYEThCSl TPOBECTH BUIIPOOY-
BaHHS B aepoJMHaMiuHiil TpyOi abo MPOKOHCYJIbTYBA-
THUCS 31 CIEIiaTicToM.

6.3.3 Wake buffeting

(1) For slender buildings (h/d > 4) and
chimneys (h/d > 6,5) in tandem or grouped
arrangement, the effect of increased turbulence
in the wake of nearby structures (wake
buffeting) should be taken into account.

(2) Wake buffeting effects may be assumed to
be negligible if at least one of the following
conditions applies:

— The distance between two buildings or
chimneys is larger than 25 times the cross
wind dimension of the upstream building or
chimney.

— The natural frequency of the downstream
building or chimney is higher than 1 Hz.

NOTE. If none of the conditions in 6.3.3 (2) is fulfilled
wind tunnel tests or specialist advice is recommended.
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7/ KOE®IHNIEHTU TUCKY TA CH-
JIN

7.1 3AT'AJIBHI ITIOJIOXKEHHA

(1) Le#t po3ain mOTPIOHO BUKOPHUCTOBYBATH
JUIS BU3HAYCHHS BINIOBIIHUX aepoauHaMidu-
HUX KOe(IIieHTIB KOHCTPYKIiii. 3aJeKHO Bij
KOHCTPYKIIi  BIAMOBIMHI  aepouHAMIYHI
KOoe(DiIli€HT TOIUIAIOTHCS Ha:

— BHYTPIIIIHI Ta 30BHIMIHI KOE(II[i€EHTH THCKY,
muB. 7.1.1 (1);

— KoeillieHTH TUCKY HeTTo, auB. 7.1.1(2),

— koediuientu tepts, qus. 7.1.1 (3),

— Koediuientu cwin, auB. 7.1.1 (4).

7.1.1 Bubip aepoauHamiuHoro koedinieHra
(1) KoedirieHTH THCKY BU3HAYAIOTHCS IS

— OyniBenb, BHUKOPUCTOBYIOUM 7.2  ais
BHYTPIUIHBOTO 1 30BHIIIHBOTO THUCKIB,;

— KpPYrOBHX IHMJIIHAPIB, BHUKOPHUCTOBYIOUU
7.2.9 nna BHyTpiIHIX TUCKIB 1 7.9.1 nmus
30BHIIIHIX THUCKIB.

[MPUMITKA 1. 3oBHimHI Koe(illiEeHTH TUCKY BH3Ha-
4aTh e(eKT BIUIMBY BITPY Ha 3O0BHIIIHI MOBEPXHI
OyniBenb; BHYTpIIIHI KOE]Ili€EHTH THUCKY BH3HAYAIOTh
e(eKT BIUIMBY BITPY Ha BHYTPILIHI OBEPXHi Oy/iBeb.

[MPUMITKA 2. 3o0BHimiHI Koe]illi€eHTH THCKY MOILIs-
I0ThCSI Ha 3arajibHi Ta JIOKajbHI KoediienTr. JlokanbHi
Koe(illieHTH BPaxOBYIOTh IO THCKY JJIsl 3aBaHTa-
JKEHHUX IIJISHOK IUIONIEN0, 10 He nepesuntye 1 M2 Bouu
MOXXYTb BHKOPHUCTOBYBATUCS IJISl PO3PAXYHKY MajHX
€NIEMEHTIB 1 KpIMWIbHUX JAeTaneld. 3aranbHi koedirri-
€HTH THUCKY BHKOPHCTOBYIOTBCS JUII PO3PaXYHKY
JiNSHOK IUIomIero, mo He nepesuigye 10 Mm% Bonu
MOXXYTh BUKOPHUCTOBYBATHUCS VISl 3aBaHTAXKCHHUX ILIOLI,
OinpImx Hixk 10 M2,

(2) KoeoimienTn THCKY HETTO TIOBHHHI BU3HA-
YaTuCs JIIS:

— HaBICHUX MOKPUTTIB, BAKOPUCTOBYIOYH 7.3;
— OKpeMuX (BUIBHHX) CTIH, IapameTiB i oro-
POK, BUKOPUCTOBYIOUH 7.4.

[MPUMITKA. KoedimieHTH THCKY HETTO TIOKa3YIOTh

pe3ynbTyrounii eexT BiTpY HAa KOHCTPYKIIO, KOHCT-
PYKTHBHHIA €IIeMEHT a00 KOMITOHEHT Ha OTMHUIIFO TIIOMI.

(3) Koeoiuientn Tepts moTpiOHO BHU3HAYATH
JUISL CTIH 1 IOBEPXOHb, sIK1 BU3HaUeHi B 5.2 (3)
1 (4), BuKopucToByoouu 7.5.

7 PRESSURE AND FORCE CO-
EFFICIENTS

7.1 GENERAL

(1) This section should be used to determine
the appropriate aerodynamic coefficients for
structures. Depending on the structure the
appropriate aerodynamic coefficient will be:

— Internal and external pressure coefficients,
see 7.1.1 (1),

— Net pressure coefficients, see 7.1.1 (2),

— Friction coefficients, see 7.1.1 (3),

— Force coefficients, see 7.1.1 (4).

7.1.1 Choice of aerodynamic coefficient

(1)  Pressure coefficients should be deter-
mined for:

— Buildings, using 7.2 for both internal and
external pressures, and for

— Circular cylinders, using 7.2.9 for the
internal pressures and 7.9.1 for the external
pressures

NOTE 1. External pressure coefficients give the effect
of the wind on the external surfaces of buildings;
internal pressure coefficients give the effect of the wind
on the internal surfaces of buildings.

NOTE 2. The external pressure coefficients are divided
into overall coefficients and local coefficients. Local
coefficients give the pressure coefficients for loaded
areas of 1 m2 They may be used for the design of small
elements and fixings. Overall coefficients give the
pressure coefficients for loaded areas of 10 m?. They
may be used for loaded areas larger than 10 m?.

(2) Net pressure coefficients should be
determined for:

— Canopy roofs, using 7.3;

— Free-standing walls, parapets and fences
using 7.4.

NOTE. Net pressure coefficients give the resulting
effect of the wind on a structure, structural element or
component per unit area.

(3) Friction coefficients should be determined
for walls and surfaces defined in 5.3 (3) and
(4), using 7.5.
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(4) KoedoirienTn cuiM NMOBHHHI OyTH BH3Ha-
YeH1 IS

— peKJIIaMHUX LIUTIB, BUKOPUCTOBYIOUH 7.4.3;
— KOHCTPYKTHBHHUX €JIEMEHTIB i3 MPAMOKYT-
HUM TIOTIEPEYHUM NEepepi3oM, BHKOPHCTOBY-
o4au 7.6;

— KOHCTPYKTHBHHX €JIEMEHTIB i3 TOCTpUMHU
KpassMHM, BUKOPUCTOBYIOUH 7.7,

— KOHCTPYKTHBHHX EJIEMEHTIB 13 TIPaBUIBHUM
0araTOKyTHUM Tepepi3oM, BHKOPHUCTOBYIOUH
1.8;

— KPYroBOTO IIWIIHJAPA, BHUKOPHCTOBYIOYH
7.9.217.9.3,

— cdep, Bukopucroyouu 7.10,

— TIparyacTUX KOHCTPYKLIA 1 MI1JAMOCTKIB,
BUKOpHUCTOBYIOUM 7.11;

— parnopiB, BUKOPUCTOBYtOUH 7.12.

KoedirienT 3MeHIIeHHST 3alIeKUTh Bil edek-
TUBHOT THYYKOCT1 KOHCTPYKIIIi Ta 3aCTOCOBY-
€THCS 3 BUKOpUCTaHHM 7.13.

[MTPUMITKA. KoedinieHTH CHIM BH3HAYaIOTh 3aralib-
HUH BIUIMB BITPY Ha KOHCTPYKIIO, KOHCTPYKTHBHHIA
€JIEMEHT YM JIeTallb B3arall, BKIIOYAIOUH TEPTs, SKIIO
HOT He BUKITIOYAIOTh CIIELiaJIbHO.

7.1.2 AcuMerpuyHi Ta 3piBHOBaKyBaJIbHi
THCKH Ta CHJIH

(1) SIkmo KOpOTKOYACHI KOJMBAaHHS BITPY Ha
MOBEPXHI MOXYTh TMPHU3BECTH JIO 3HAYHOL
HECHMETPHUYHOCTI HABAHTA)XXKCHHS 1 KOHCTPYK-
TUBHA (hopMa MOKE OYTH YYTIUBOIO IO TAKHX
HABaHTAXCHb (HANPHUKIIAA, KPYTIHHS CHUMET-
puuHuX OyniBenb 3 OJHUM SIPOM IKOPCT-
KOCTi), TO LIeH BIUIUB MOTPIOHO BpaxOByBaTH.

(2) ns oxpeMo pO3TAIIOBAHHMX MOKPUTTIB 1
pEKIaMHHUX IIUTIB HEOOXIHO 3aCTOCOBYBATH
7.317.4.

ITPUMITKA. HamionansHuit JlogaTok MoXe HaJaBaTH
METOAWKH Ui I1HIIMX KOHCTPYKIii. PexomenmoBana
METOJINKA:

a) Ing mpsSMOKYTHHUX KOHCTPYKIIH, SKi YyTIUBI [0
KpYTWIBHUX BIUIMBIB, PO3IMOAUT THCKY 3TiTHO 3
pucyakom 7.1 TIOBHHEH BHKOPHUCTOBYBATHCS IS
BU3HAYCHHS KPYTWIBHHUX €(eKTiB BITPY, SKHAN Ii€ Tif
KyToM, a00 3a BiZICYyTHOCTI KOpemsmii MK CHIaMu
BITPY, MPHUKIIAZICHUMH JI0 PI3HUX YaCTHH KOHCTPYKIIii.

(4) Force coefficients should be determined
for:

— Signboards, using 7.4.3,

— Structural elements with rectangular cross
section, using 7.6,

— Structural elements with sharp edged
section, using 7.7,
— Structural elements with regular polygonal
section, using 7.8,

— Circular cylinders, using 7.9.2 and 7.9.3,

— Spheres, using 7.10,

— Lattice structures and scaffoldings, using
7.11,

— Flags, using 7.12.

A reduction factor depending on the effective
slenderness of the structure may be applied,
using 7.13.

NOTE. Force coefficients give the overall effect of the
wind on a structure, structural element or component as
a whole, including friction, if not specifically excluded.

7.1.2 Asymmetric and counteracting pres-
sures and forces

(1) If instantaneous fluctuations of wind over
surfaces can give rise to significant asymmetry
of loading and the structural form is likely to
be sensitive to such loading (e.g. torsion in
nominally symmetric single core buildings)
then their effect should be taken into account.

(2) For free-standing canopies and signboards,
7.3 and 7.4 should be applied.

NOTE. The National Annex may give procedures for
other structures. The recommended procedures are:

a) For rectangular structures that are susceptible to
torsional effects the pressure distribution given in
Figure 7.1 should be applied for the representation of
the torsional effects due to an inclined wind or due to
lack of correlation between wind forces acting at
different places on the structure.
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Pucynox 7.1 — Po3nogis THCKY, AKHI BUKOPHCTOBYEThCS VIS BPAXyBaHHS KPYTHOIO e()eKTy.
30HU i 3HAYEHHSA 151 Cpe HANAKOTHCSA B Ta0auui 7.1 i Ha pucyHky 7.5
Figure 7.1 — Pressure distribution used to take torsional effects into account.
The zones and values for cpe are given in Table 7.1 and Figure 7.5

b) Jns iHmMIUX KOHCTPYKIIH TNpHU HECUMETPHYHUX
HaBaHTA)XEHHSAX MOXKHA IIOBHICTIO HEXTYBaTH [II€FO
BITpY Ha Ti YaCTMHM KOHCTPYKLIH A€ L Jis MOXe
BUKJIMKATH CIIPUATIUBHHA €EKT.

7.1.3 Bnuus Jaboay Ta CHiry

(1) Sxmro sig abo CHIr 3MIHIOIOTH TE€OMETPIO
KOHCTPYKIIi TakKUM YHHOM, IO 3MIHIOETHCS
6a3oBa 1oma abo dopma, 111 3MIHA TTOTPIOHO
OpaTH /10 yBaru.

[MPUMITKA. Tlonaneiia iHopmaliis MOXe HaJlaBaTH-
cst B HanionansHomy Jlonatky.

7.2 KOE®IIUEHTHU TUCKY IJIA BY AlI-
BEJIb

7.2.1 3arajbHi M0JI0KEHHA

(1) KoedimieHTH 30BHIMIHBOTO THUCKY Cpe IS
OyiBesb Ta iX YaCTHH 3ajieKaTh Bl pO3MIpy
3aBaHTa)XEHOi IuIom A, fKa € IUIONICIO
KOHCTPYKIIii, 110 Tepeae HaBaHTaXKCHHS Ha
€JIEMEHT, KUl po3paxoByeTbes. Koedinientu
30BHIIIHBOTO TUCKY 3aBAaHTAXCHUX IUIOHm] A
1m? i 10 M®° HamaOThCS B TaOMMIAX JUIS
BIINOBIAHUX OyIiBeNbHUX KOH(DIryparii, sk
Cpe,1 — JUIS MICIIEBUX KO€(ILIIEHTIB, Cpe 10 — AT
3arajibHUX Koe(ilieHTiB BiAMOBIAHO.

[NPUMITKA 1. 3HaueHHSI Cpe1 TPH3HAYCHI IS
MIPOEKTYBAHHS MaJIMX €JIEMEHTIB 1 KPIMMIBHAX JIeTaneit
3 IDIOMEI0 eleMeHTa | M? abo MeHIme, HATIPUKJIIA]
€IIEMEHTH OONWIIOBAaHHSA 1 €IIEMEHTH TIIOKPHUTTS.
3HaueHHS Cpe,10 BAKOPHCTOBYIOTBCS ISl TPOCKTYBaHHS
BCIX HECYYHMX KOHCTPYKIIiii OymIiBeIb.

ITPUMITKA 2. HamionampHuit [lomaTok Moxe
Ha/aBaTH METOMMKY ISl PO3PaxyHKy KoedilieHTiB
30BHIIIHBOIO THUCKY JUISA 3aBAHTaKEHNX IIIONI O1TBIINX

b) For other cases an allowance for asymmetry of
loading should be made by completely removing the
design wind action from those parts of the structure
where its action will produce a beneficial effect.

7.1.3 Effects of ice and snow

(1) If ice or snow alters the geometry of a
structure so that it changes the reference area
or shape, this should be taken into account.

NOTE. Further information may be given in the
National Annex.

7.2 PRESSURE COEFFICIENTS FOR
BUILDINGS

7.2.1 General

(1) The external pressure coefficients cpe for
buildings and parts of buildings depend on the
size of the loaded area A, which is the area of
the structure, that produces the wind action in
the section to be calculated. The external
pressure coefficients are given for loaded areas
A of 1 m? and 10 m? in the tables for the
appropriate building configurations as Cpe,1, for
local coefficients, and Cpe1o, for overall
coefficients, respectively.

NOTE 1. Values for cpes are intended for the design of
small elements and fixings with an area per element of 1
m? or less such as cladding elements and roofing
elements. Values for cpe,10 may be used for the design of
the overall load bearing structure of buildings.

NOTE 2. The National Annex may give a procedure for
calculating external pressure coefficients for loaded
areas above 1 m? based on external pressure coefficients
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1 mM? , sKa BUKOPUCTOBYE KOE(IIliEHTH 30BHIIIHBOIO Cpe1 @nd Cpeto. The recommended procedure for loaded
THUCKY Cpe1 1 Cpelo. PekoMeHIamii 1yl 3aBaHTaXKSHUX areas up to 10 m? is given in Figure 7.2.
wiom 6itbm Hixk 10 M2 HaBeseHi Ha pucyHKy 7.2.

Coe 4

Cpeil feesuasaasssasmuttvasaiasssamias

C

P, 10 e e e e

0,1 1 2 4 6 810 AlMI
Al
PrcyHOK OCHOBaHMIA HAa HACTYITHOMY: The figure is based on the following:
st 1 m2 < A<10M?  Cpe = Cpet - (Cpe,t ~Cpe,10) 10010 A for Im2< A<10m?  Cpe = Cpe1 - (Cpe,1 ~Cpe,to) 10g10 A;

Pucynok 7.2 — PexomeH0BaHi 3HaYeHHS Koe(illieHTa 30BHIIIHBOIO TUCKY Cpe
211 GytiBesb 3 po3Mipom 3aBanTaxkenoi mwiomi A Bix 1 m? 10 10 m?
Figure 7.2 — Recommended procedure for determining the external pressure coefficient cpe for
buildings with a loaded area A between 1 m? and 10 m?

(2) 3unaueHHS Cpe,10 1 Cpe,1 y TAOMHUIIX 7.2 — 7.5 (2) The values Cpe10 and Cpe1 in Tables 7.1 to
BUKOPHCTOBYIOTHCS ISl OPTOTOHAIBHHUX Harl- 7.5 should be used for the orthogonal wind
psamkiB Bitpy 0°, 90°, 180°. Li 3HaueHHs Bino- directions 0°, 90°, 180°. These values represent
OpakaroTh HaWHECTIPUATIUBIII 3HAYECHHS, OT- the most unfavourable values obtained in a
pUMaHi B Jiara3oHi HanpsMy BiTpy O = £ 45° range of wind direction ® = + 45° either side of
3 Oyb-AKOi CTOPOHM BIIMOBIIHOTO OPTOTOHA- the relevant orthogonal direction.

JIBHOTO HaIpsAMKY.

(3) Mg BUCTYMHMX KYTIiB TMOKPHUTTS THCK Ha (3) For protruding roof corners the pressure on
HIOKHIO CTOPOHY BHCTYIY PIBHOCHJIBHHIA the underside of the roof overhang is equal to the
THCKY Ha 30HY BEPTHKAIbHOI CTiHH, 0€3IO0- pressure for the zone of the vertical wall directly
CepeHbO 3 €THAHOT 3 BUCTYITHUM MOKPUTTSIM; connected to the protruding roof; the pressure at
THCK Ha BEPXHIO CTOPOHY BHCTYIy DPIiBHHIA the top side of the roof overhang is equal to the
THUCKY, BU3HAYEHOMY ISl IIOKPHUTTS. pressure of the zone, defined for the roof.

pressure at top side found
from roof pressure
THCK Ha BepXHIH CTOPOHL

\Oﬂmx BiX THCKY Ha Zax
B

protruding roof —
BHCTYTIAKO9HE Nax

-

pressure at underside
found from wall pressure

THCK Ha HIDKHIH CTOPOHL
3HAXOTHTBCA BLX THCKY
Ha CTIHY

Pucynok 7.3 — 300pa:keHHsI BiIMOBiTHMX TUCKIB JJIs1 BUCTYITHUX MOKPUTTIB
Figure 7.3 — Hlustration of relevant pressures for protruding roofs

7.2.2 BepTukajgbHi CTiHH NPAMOKYTHHUX 7.2.2 Vertical walls of rectangular plan
oyniBesib buildings

(1) BaszoBa BHCOTa Ze IS CTiH MPSIMOKYTHHUX Y (1) The reference heights, ze, for walls of rec-
TUTaHi OyJiBeNlb 3aJIC)KHUTh BiJ BiIHOIICHHS tangular plan buildings depend on the aspect
cropia h/b i 3aBxau € BepXHIM 3HAYECHHSIM ratio h/b and are always the upper heights of
BHCOTH DPI3HUX YacTHH CTiH. BoHU HaBeneHi the different parts of the walls. They are given
Ha PHUCYHKY 7.4 nis HACTYMHHUX TpPbOX in Figure 7.4 for the following three cases:
BUIIA]IKIB:
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— OymiBmi 3 BucoTor h, MeHmow HiX b
MOJKYTh BBXKATUCS OJHIEI0 YACTHHOIO.

— OyniBii 3 BucoTor h, Gumbimor HiX D, ane
MEHINOI 3a 2b MoxyTh po3risimatucs sk IBi
YACTHHHU, SKI BKIIOYAIOTh HWKHIO YaCTUHY,
10 MIgHIMAEThCA HAJ 3€EMIIEIO0 10 BUCOTHU D, i
BEPXHIO YaCTHHY, fKAa CKJIQJAa€ThCsA 13
3aJIUIIKY.

— OynmiBmi 3 Bucoroto h, Oumbinoro HiK 2D
MOJYTh PO3TISIIATHCA K CKJIAJCH] 3 OKPEMHUX
YACTHH, SKi BKIFOYAIOTh: HIDKHIO YAaCTHHY, IO
MPOCTSTaeTbCss  Bim 3emii J0 BHCOTH D,
BEPXHIO YaCTHHY, BUCOTOIO D Bix BepIivHU i
CepeHI0 00J1aCTh MK BEPXHBOIO 1 HUKHBOIO
YacTUHAMHM, sSKa MOKe OyTW ToOJiIeHaHa Ha
TOPU30HTANBHI CMYIHM 3 BHCOTOIO Ngrip, sIK
MOKa3aHO Ha PUCYHKY 7.4.

[MTPUMITKA. TIpaBuna po3nominy HIBHIKICHOTO HAaro-
Py AJs miABITPsHOL cTiHM 1 60KoBUX cTiH (30HU A, B, C
i E, nuB. 7.5) moxyTth HajaBaTucs B HamioHanbHOMY
JOaTKy a00 BH3HAYATHUCS OKPEMO /ISl KOXHOTO
npoexty. PexoMmeHnyeTscst mpuitmMaTu 3a 6a30BY BUCOTY
OymiBJIi.

— A building, whose height h is less than b
may be considered to be one part.

— A building, whose height h is greater than b,
but less than 2b, should be considered to be
two parts, comprising: a lower part extending
upwards from the ground by a height equal to
b and an upper part consisting of the
remainder.

— A building, whose height h is greater than 2b
may be considered to be in multiple parts,
comprising: a lower part extending upwards
from the ground by a height equal to b; an
upper part extending downwards from the top
by a height equal to b and a middle region,
between the upper and lower parts, which may
be divided into horizontal strips with a height
hstrip @S shown in Figure 7.4.

NOTE. The rules for the velocity pressure distribution
for leeward wall and sidewalls (zones A, B, C and E,
see Figure 7.5) may be given in the National Annex or
be defined for the individual project. The recommended
procedure is to take the reference height as the height of
the building.

building  reference shape of profile
face height of velocity pressure
tacan 6asoBa thopma npodimo
Criopyau BHCOTA LIBH/KICTHOTO HATIOPY
b
e
Fzh 9,(2)=0(Z,)
h<b h
b
e
v & z.;=h Z\=q.(h
ol 9,(2)=qg,(h) N
* z,7b —ab) —
b<h<2b| , 4,(2)=Gy(b) |——
b
>
b
[ —
_ -
] T a,(2)=q,(h) -
—Py

n| Pessf 0’0’6’6’6

Tz q,(2)=q,(b)

[MPUMITKA. IIBuaKicTHWMIA HaTIip MTOTPiOHO MpHITMaTH
PIBHOMipHO pO3TOAUICHUM U KOJKHOI TOPU30HTAIBHOI
CMYTH.

NOTE. The velocity pressure should be assumed to be
uniform over each horizontal strip considered.

PucyHok 7.4 — Ba3oBa BuCOTa Ze, sika 3ajexuThb Bix hib, i BinmoBigumii pozmoxin mBuakicHoro Hamopy
Figure 7.4 — Reference height, ze, depending on h and b, and corresponding velocity pressure profile
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(2)  KoedimieHTr 30BHIMIHBOTO THCKY Cpe 10
1 Cpex mst 300 A, B, C, D i E nHaBeneni Ha

pucyHky 7.5.

\vind\
mrep/d

........ BimMITER — e 4
Elevation

Bimsrka zne (Elevation for) e > d

(2)  The external pressure coefficients Cpe 10
and cpe,1 for zone A, B, C, D and E are defined
in Figure 7.5.

e=b abo(or) 2h,

w.md A B8 h
BiTEp
W V77, Z
I d |
(e | d-o/5 M|
e f\\x\\
- e
h
w.md A B
BiTEp
IS LS 7Z

€ MeHme (whichever is smaller)

b: BeHuEEa mi monepedHOro BITPY(Crosswind dimension)

Bimarxa nma (Elevation for) e <d

wind . | A B C h
BiTep
7z 7z 7 7z /7
(3 dee
:—3’1 4)5 e
B ™
T P ---\\.
h
Wil | B c
BiTep

Bimaitea gns (Elevation for) e > 5d

wind A
—
BiTEp

—

W

> e \
~ N
w.md A
BiTep
S SIS vz

Pucynok 7.5 — Bu3HayeHHsI TUCKY Ha BEPTHKAJIBHI CTiHM
Figure 7.5 — Key for vertical walls

[MPUMITKA 1. 3HaueHHs Cpe,10 1 Cpe,1 MOXKYTh HajaBa-
tuca y HamionaneHoMy nopatky. PexomenoBaHi 3Ha-
YeHHs HaJAlThesl y Tabmuii 7.1, 3aiexaTh BijJ CITIB-
Biguomennst h/d. Jlmsa mpomikuux 3uauens h/d moxe
3aCTOCOBYBATHCSl JIiHIHHA IHTEPIONSALsL. 3HAYCHHS
Tabmuii 7.1 TakoX MOXKHa 3aCTOCOBYBaTH JUisi CTiH
OymiBenb i3 TOXWIMMH TMOKPUTTSMH, HAalpUKIa]
JIBOCXHJII Ta OHOCXMUITI TOKPHUTTSI.

IMPUMITKA 2. Jnsa 6yxisens 3 h/d > 5 szarambhe
BITPOBE HABAHTAXKEHHS MOXKE BU3HAYATHChH 3TiHO 3 7.6
—-7.817.9.2.

NOTE 1. The values of Cpe 10 and cpe1 may be given in
the National Annex. The recommended values are given
in Table 7.1, depending on the ratio h/d. For
intermediate values of h/d, linear interpolation may be
applied. The values of Table 7.1 also apply to walls of
buildings with inclined roofs, such as duopitch and
monopitch roofs.

NOTE 2. For buildings with h/d > 5, the total wind
loading may be based on the provisions given in 7.6 to
7.8and 7.9.2.

Tabauns 7.1 — PekomeHnnoBaHi 3HaYeHHs Koe(ilieHTIB 30BHIIIHBOT0 THCKY AJA BEPTHKAJIBHUX CTiH

NPsAAMOKYTHHX OyaiBesib

Table 7.1 — Recommended values of external pressure coefficients for vertical walls of rectangular plan buildings

;‘c’)'r*]z A B C D E
h/d Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1
5 -1.2 -1.4 -0.8 -1.1 -0.5 +0.8 +1.0 -0.7
1 -1.2 -1.4 -0.8 -1.1 -0.5 +0.8 +1.0 -0.5
<0,25 -1.2 -1.4 -0.8 -1.1 -0.5 +0.7 +1.0 -0.3
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(3) V Bumagkax, KoM cuja BITpY Ha Oymi-
BEJIbHI KOHCTPYKIIii BU3HAYAETHCS 3 BUKOPHUC-
TaHHSIM KOE(]ILi€HTIB THUCKY Cpe Ul HaBIiTPS-
HO1 1 miaBiTpsiHOT cTopin (3oHU D 1 E) Oyxisii
OJIHOYACHO, IOTPIOHO OpaTH 0 yBaru BiACYT-
HICTh KOpPENSIii BITPOBUX THCKIB MDK HaBIT-
PSHOIO 1 MIBITPSHOIO CTOPOHAMH.

[MPUMITKA. BincyrHicTh KOpemnsiii BITPOBHX HaBaH-
Ta)XeHb MDK HaBITPSHOIO 1 MiABITPSHOIO CTOPOHAMH
MOKE PO3TIISIIATHCS HACTYMHUAM 4yuHOM. [lyist OymiBenb
3 h/d > 5 pesynbryroua cuiaa MHOXHUTBCSA Ha 1, juis
Oymisens 3 h/d < 1 wmuokurecs na 0,85. Jls
npoMixkHux 3HaueHb h/d 3acrocoByeThcs miHiitHA
IHTEPIIOJISLIs.

7.2.3 Ilnocki noKpuTTS

(1) TInocki MOKPUTTSI — TMOKPUTTSI, SIKi MAKOTh
moxmiI -5°< a < 5°.

(2) TokpuTTs MOTPIOHO MOIITUTH HA 30HH, 5K
MOKa3aHoO Ha PUCYHKY 7.6.

(3) baszoBa BHcOTa JJIS MJIOCKOTO MOKPUTTS 1
MTOKPUTTIB 3 OKPYTJICHHSIMU a00 MaHCApTHUMHU
BHCTYIIAMH MpHiitMaeThes sk h. ba3oBy Bucoty
JUTSI TUTOCKMX TOKPUTTIB 13 MaparneTraMu TMoT-
pibHo mpuiitmMatu sik h+hp, 1uB. pucyHok 7.6.

(4) Hns xoxHOT 30HU KOE(IIIEHTH THCKY
HaBeleHl B Tabiaui 7.2.

(5) Pesynbryrounii Koe(illieHT THCKY Ha Iapa-
MeTi HeOOX1THO BU3HAYATH, KOPUCTYIOUUCH 7.4.

(3) In cases where the wind force on building
structures is determined by application of the
pressure coefficients cpe on windward and
leeward side (zones D and E) of the building
simultaneously, the lack of correlation of wind
pressures between the windward and leeward
side may be taken into account.

NOTE. The lack of correlation of wind pressures
between the windward and leeward side may be
considered as follows. For buildings with h/d > 5 the
resulting force is multiplied by 1. For buildings with h/d
< 1, the resulting force is multiplied by 0,85. For
intermediate values of h/d, linear interpolation should
be applied.

7.2.3 Flat roofs

(1) Flat roofs are defined as having a slope (o)
of -5°<a < 5°.

(2) The roof should be divided into zones as
shown in Figure 7.6.

(3) The reference height for flat roof and roofs
with curved or mansard eaves should be taken as
h. The reference height for flat roofs with
parapets should be taken as h+h,, see Figure 7.6.

(4) Pressure coefficients for each zone are
given in Table 7.2.

(5) The resulting pressure coefficient on the
parapet should be determined using 7.4.

Tabéauus 7.2 — KoeinieHTH 30BHIIIHBOI0 THCKY /15l IVIOCKUX MOKPUTTIB

Table 7.2 — External pressure coefficients for flat roofs

3ona
Tun noxkpuTTs Zone
Roof type F G H I
Cpe,lO Cpe,l Cpe,lO Cpe’l Cpe,lO Cpe,l Cpe,lO | Cpe,l

3arocTpeHi KpOMKH 18 25 12 20 0.7 12 +0.2
Sharp eaves ' : . . . . 02
hyh=0025 | -1.6 | -22 | -11 | -8 | 07 | -12 =2
3 napanera-Mu _ 102
With Parapets y/=0,05 -14 -2.0 0.9 -1.6 -0.7 -1.2 05
hh=000 | -12 | -18 | -08 | -14 | 07 | -2 u—
- +0.2
Oxpyraei r/h = 0,05 1.0 15 1.2 1.8 0.4 =
ametyn h=010 | -07 1.2 0.8 -1.4 03 +0.2
YaCTUHHU 02
Curved Eaves r/h =0,20 -0.5 -0.8 -0.5 -0.8 0.3 +(())22
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3o0Ha
Tun noxkpurrs Zone
Roof type F G H !
Cpe,10 Cpe,1 Cpe.10 Cpe,1 Cpe.10 | Coe.l Cpe10 | Coe.t
+0.2
~30° -1, -1, -1. -1 0.

Masncapa-Hi =30 0 ° ° ° o 0.2
BUCTYITH1 a = 45° 1.2 -1.8 -1.3 -1.9 -04 +0.2
YaCTUHU 0.2

Mansard Eaves | 60> | -13 1.9 13 | 19 05 02

ITPUMITKA 1. [Ins NOKpUTTIB 3 maparnetaMu abo 3 OKPYrJICHHAMH KapHH3aMu npomixHi 3HadeHHs hp/h i r/h MoxHa BH3Ha4aTn
JIIHIAHOKO 1IHTEPIOJIAIIIELO.

NOTE 1. For roofs with parapets or curved eaves, linear interpolation may be used for intermediate values of hy/h and r/h.
[MPUMITKA 2. IToTpiOHO BUKOPHCTOBYBATH JiHIHHY IHTEPIOJISIIIIO YISl TOKPHUTTIB 3 MaHCApJHUMH KapHH3aMu Mix o = 30°, 45° 1 o =
60°. Inst o > 60° BHKOPHCTOBYETHCS JTiHIHHA IHTEPIIONSALIST MK 3HAUSHHSIMH JUIst o0 = 60° i 3HAYEHHSAMM JUIS TUIOCKUX TTOKPHUTTIB i3
3aroCTPEHUMH BUCTYIIAMH.

NOTE 2. For roofs with mansard eaves, linear interpolation between o = 30°, 45° and o = 60° may be used. For a > 60° linear
interpolation between the values for o = 60° and the values for flat roofs with sharp eaves may be used.

[MPUMITKA 3. B 30Hi |, x5 stx0i BKa3aHi JoaTHi i Bijie’MHI 3Ha9€HHs, TOTPIOHO BpaxoBYBaTH OOH/Ba BUITAIKH.

NOTE 3. In Zone 1, where positive and negative values are given, both values shall be considered.

[MPUMITKA 4. KoeoimieHTr 30BHIIIHBOIO THCKY Ul MaHCApIHHUX KapHW3iB HaBexeHi B Tabmumi 7.4. KoedimieHTH 30BHIMIHBOTO
THCKY ISl IBOCXMJINX TOKPHUTTIB: HAtpsiM BiTpy 0° 7, 30uu F 1 G 3amexars Bij Kyra HaXWITy MaHCApAHOTO KapHH3Y.

NOTE 4. For the mansard eave itself, the external pressure coefficients are given in Table 7.4 "External pressure coefficients for
duopitch roofs: wind direction 0° ”, Zone F and G, depending on the pitch angle of the mansard eave.

MMPUMITKA 5. KoedimieHTH 30BHIIIHBOTO TUCKY I OKPYIJIEHMX KapHU3IB BH3HAUYA€ThCA JIIHIHHOK IHTEPHOILIEI0 B3JIOBXK
CKPYIJICHHS MK 3HAYEHHSIMH JJIsI CTIHM 1 IS IOKPUTTSL.

NOTE 5. For the curved eave itself, the external pressure coefficients are given by linear interpolation along the curve, between values
on the wall and on the roof.

Kpait xapHizy

Edge of eave
i \

P e -
Alr e
h z.=h
P7I77 777777777727 P77 7 7S ZT T L IZT 7L
ITapanern (Parapets) OKpYT:I Ta MaHCAHApI BHCTYIHI YaCTHHH
(Curved and mansard eaves)
1 d |
| 1
- e=b abo(or) 2h,
BH3HAYEHHM € MEHIIE 3HATCHHA
el4 F (whichever is smaller)
D! BeTHUHEA M1 IONEPEeTHOro BITPY
| (crosswind dimension)
ind %
b > G| H | b
BiTep 7
/
/
el4 F
e/10,
f—
el2 |

PucyHok 7.6 — Bu3Ha4YeHHSI THCKY JJIA IIOCKHX NOKPHUTTIB
Figure 7.6 — Key for flat roofs
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7.2.4 OaHocXuJai MOKPUTTS

(1) Hoxkputtsi, sIKMi Ma€e BUCTYIHI YaCTHUHH,
noTpiOHO MOAUIMTH HA 30HH, SIK TIOKAa3aHO Ha

pucyHky 7.7.

(2) ba3oBa BuCOTa Ze IpUIIMAETHCS PiBHOIO h.

(3) YV tabaumi 7.3 HaBeneHi KoeillieHTH THC-
Ky JUISl KOJKHOI 30HH.

7.2.4 Monopitch roofs

(1) The roof, including protruding parts,
should be divided into zones as shown in
Figure 7.7.

(2) The reference height ze should be taken
equal to h.

(3) The pressure coefficients for each zone
that should be used are given in Table 7.3.

Bitep wirg  BEPXHIE KapHia

rign eave - .
HIKHIE XapHI3
—— o eave

8- 180"

n

<.

77,

Bitep (wind) “P:f;'i‘:l’ml
© = 0" HEXHIN XapHI3 o —
ow eave |
[ "
777
(a) general
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PucyHnok 7.7 — BusHaueHHs1 TUCKY ISl OTHOCXMJIUX MOKPHUTTIB
Figure 7.7 — Key for monopitch roofs

Tab6auus 7.3a — KoedinieHTH 30BHIIIHBOT0 THCKY AJIS OMHOCXUJIUX MOKPUTTIB
Table 7.3a — External pressure coefficients for monopitch roofs

Kyr 3ona s HanpaAMY BiTpy © = (° 3oHa a9 HanpaMYy BiTpy © = 180°
HAXUIY o Zone for wind direction ® = 0° Zone for wind direction ® = 180°
Pitch F G H F G H
Angle o Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1
o -1.7 -2.5 -1.2 -2.0 -0.6 -1.2
5 100 100 100 -2.3 -2.5 -1.3 -2.0 -0.8 -1.2
. 09 | 20 | -08 | -15 -0.3
15 02 102 0.2 -2.5 -2.8 -1.3 -2.0 -0.9 -1.2
. 05 | -15 | -05 [ -15 -0.2
30 07 07 104 -1.1 -2.3 -0.8 -1.5 -0.8
o -0.0 -0.0 -0.0
45 07 07 106 -0.6 -1.3 -0.5 -0.7
60° +0.7 +0.7 +0.7 -0.5 -1.0 -0.5 -0.5
75° +0.8 +0.8 +0.8 -0.5 -1.0 -0.5 -0.5
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Tadauns 7.3b — KoeginieHTH 30BHIlIHBOro THCKY /ISl OTHOCXHJIMX MOKPUTTIB
Table 7.3b — External pressure coefficients for monopitch roofs

3o0Ha 115 HanpsAMY BiTpy © = 90°
Kyt Haxuay o Zone for wind direction ® = 90°
Pitch Angle o Fup FIOW G H I
Cpe,lO Cpe,l Cpe,lO Cpe,l Cpe,lO Cpe,l Cpe,lO Cpe,l Cpe,lO | Cpe,l
5° -2.1 -2.6 -2.1 -2.4 -1.8 -2.0 -0.6 -1.2 -0.5
15° -2.4 -2.9 -1.6 -2.4 -1.9 -2.5 -0.8 -1.2 -0.7 -1.2
30° -2.1 -2.9 -1.3 -2.0 -1.5 -2.0 -1.0 -1.3 -0.8 -1.2
45° -1.5 -2.4 -1.3 -2.0 -1.4 -2.0 -1.0 -1.3 -0.9 -1.2
60° -1.2 -2.0 -1.2 -2.0 -1.2 -2.0 -1.0 -1.3 -0.7 -1.2
75° -1.2 -2.0 -1.2 -2.0 -1.2 -2.0 -1.0 -1.3 -0.5

MPUMITKA 1. [Ins © = 0° (quB. Tabmuiro 7.3a), THCK 3MIHIOETHCS MIBHIKO MiX JTOJATHUMH 1 B1JI'EMHUMHU 3HAUYCHHSIMH B MEXaX KyTa
HaXWiIy BiJ o = +5° 10 +45°, ToMy HasaroThCS AONATHI 1 BiI€MHI 3Ha4eHHs. /I TaKUX ITOKPHUTTIB IMMOTPIOHO PO3TIISIATH JIBA BHITAIKH:
OIIMH 3 yciMa JOJaTHUMH 3HAYCHHSIMH 1 OJWH 3 yCiMa BiJ’€MHHMH 3Ha4eHHSIMH. He 103BONISETHCS TOEAHYBATH JONATHI i BiJ €MHI
3HAYEHHS Ha OJ(HIH CTOPOHI.

NOTE 1. At ® = 0° (see table a)) the pressure changes rapidly between positive and negative values around a pitch angle of a = +5° to
+45°, so both positive and negative values are given. For those roofs, two cases should be considered: one with all positive values, and
one with all negative values. No mixing of positive and negative values is allowed on the same face.

IMPUMITKA 2. [ns npoMiXHHX KyTiB Haxwily HOTPIOHO BHKOHYBAaTH JIiHIMHY IHTEPHOJSLII0 MDK 3HAUYEHHSIMH OIHOTO 3HAaKa.
3HaueHHs1, Mo TopiBHIOITE 0,0 HaaHi IS IHTEPIIONAIIII.

NOTE 2. Linear interpolation for intermediate pitch angles may be used between values of the same sign. The values equal to 0.0 are
given for interpolation purposes.

7.2.5 JIBocxuuti MOKPHUTTS 7.2.5 Duopitch roofs

(1) TTokpuTTs, sIKE CKIATAETHCS 3 BUCTYITHHX (1) The roof, including protruding parts,
YaCcTUH, MOTPIOHO TOIUTUTH Ha 30HHU, 5K should be divided in zones as shown in
MMOKa3aHO Ha PUCYHKY 7.8. Figure 7.8.

(2) baszoBa BucoTta Ze 6eperhest piBHOIO h. (2) The reference height ze should be taken as h.
(3) V rabmumi 7.4 wHaBemeHi KoedillieHTH (3) The pressure coefficients for each zone
THUCKY JUTSA KOKHOT 30HH. that should be used are given in Table 7.4.

Tabauusa 7.4a — KoedinieHTH 30BHIIIHBOT0 THCKY I ABOCXWJINX NOKPUTTIB
Table 7.4a — External pressure coefficients for duopitch roofs

3ona nas HanpsMy BiTpy © = 0°
Kyt naxuny o Zone for wind direction ® = 0°
Pitch Angle o F G H [ J
Cpe,10 I Cpe,1 Cpe,10 I Cpe,1 Cpe,10 I Cpe,1 Cpe,10 I Cpe,1 Cpe,10 Cpe,1
-45° -0.6 -0.6 -0.8 -0.7 -1.0 -1.5
-30° -1.1 -2.0 -0.8 -1.5 -0.8 -0.6 -0.8 -1.4
-15° -2.5 -2.8 -1.3 -2.0 -0.9 -1.2 -0.5 -0.7 -1.2
o +0.2 +0.2
-5 -2.3 -2.5 -1.2 -2.0 -0.8 -1.2 06 06
5o -1.7 -2.5 -1.2 -2.0 -0.6 -1.2 06 +0.2
+0.0 +0.0 +0.0 ' -0.6
160 09 | -20 08 | -15 0.3 0.4 -1.0 -1.5
+0.2 +0.2 +0.2 +0.0 +0.0 +0.0
30° 05 | -15 05 | -15 0.2 0.4 0.5
+0.7 +0.7 +0.4 +0.0 +0.0
450 -0.0 -0.0 -0.0 -0.2 -0.3
+0.7 +0.7 +0.6 +0.0 +0.0
60° +0.7 +0.7 +0.7 -0.2 -0.3
75° +0.8 +0.8 +0.8 -0.2 -0.3

[MPUMITKA 1. [dnst © = 0°, TUCK 3MiHIOETHCS MIBUAKO MiX JOMATHUMH 1 BiJl’€MHHMH 3HAYEHHSMH HABITPSIHOI CTOPOHU B MEXaX KyTa
HaXUIy Bix o = -5° g0 +45°, ToMy HagawThCs AOAATHI 1 Bia eMHi 3Ha4eHHs. J[JIs TakWX MOKPUTTIB MOTPIOHO PO3TIISAAATH YOTHUPH
BUMAJIKH, Je HalOIbIi abo HaliMeHIii 3HadeHHs Beix mwionl F, G i H koMOiHyrOThCS 3 HaOiMbIINMU 200 HAHMEHITMME 3HAYCHHSIMUA
B mwiomax | i J. He mo3BonsieTbes moeAHAHHS JOAATHHX 1 Bil' €MHHX 3HAUYEHb HA ONHII CTOPOHI.

NOTE 1. At ® = 0° the pressure changes rapidly between positive and negative values on the windward face around a pitch angle of a
= -5° to +45°, so both positive and negative values are given. For those roofs, four cases should be considered where the largest or
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smallest values of all areas F, G and H are combined with the largest or smallest values in areas | and J. No mixing of positive and

negative values is allowed on the same face.

[MPUMITKA 2. JIns npoMiKHHUX KyTiB HaXIIy OJHOTO 3HAKa MO)KE€ BUKOPHCTOBYBATHUCS JiHIHHA IHTEPHOJIALIS MK 3HAYEHHIMH TOTO
x 3Haka (He iHTepnomoBaTn MiX 3HaUueHHSAMH o = +5° 1 o = -5°, aje BHKOPHCTOBYBATH AaHI IS IUIOCKHX IOKPHUTTIB i3 7.2.3).

3HaueHHs, mo nopiBHIOOTE 0,0, HajaHi IS THTEPITONIAIIIi.

NOTE 2. Linear interpolation for intermediate pitch angles of the same sign may be used between values of the same sign (Do not
interpolate between o = +5° and a = -5°, but use the data for flat roofs in 7.2.3). The values equal to 0,0 are given for interpolation

purposes.
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Pucynok 7.8 — BusHauyeHHs 4151 ABOCXWJINX NOKPUTTIB
Figure 7.8 — Key for duopitch roofs

Tabauus 7.4b — KoeinieHTH 30BHIIHHOr0 THCKY /151 ABOCXHJIMX MOKPHUTTIB
Table 7.4b — External pressure coefficients for duopitch roofs

Kyr 3ona s HanpsMy BiTpy © = 90°
HAXUIY o Zone for wind direction © = 90°
Pitch F G H [
Angle a Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1 Cpe,10 Cpe,1
-45° -1.4 -2.0 -1.2 -2.0 -1.0 -1.3 -0.9 -1.2
-30° -1.5 -2.1 -1.2 -2.0 -1.0 -1.3 -0.9 -1.2
-15° -1.9 -2.5 -1.2 -2.0 -0.8 -1.2 -0.8 -1.2
-5° -1.8 -2.5 -1.2 -2.0 -0.7 -1.2 -0.6 -1.2
5° -1.6 -2.2 -1.3 -2.0 -0.7 -1.2 -0.6
15° -1.3 -2.0 -1.3 -2.0 -0.6 -1.2 -0.5
30° -1.1 -1.5 -1.4 -2.0 -0.8 -1.2 -0.5
45° -1.1 -1.5 -1.4 -2.0 -0.9 -1.2 -0.5
60° -1.1 -1.5 -1.2 -2.0 -0.8 -1.0 -0.5
75° -1.1 -1.5 -1.2 -2.0 -0.8 -1.0 -0.5
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7.2.6 BaabMoBi NOKpUTTS 0araTrockaTHi 7.2.6 Hipped roofs

(1) mOKpUTTS, BKIFOYAOYH BUCTYITHI YaCTUHH,
noTpiOHO MOAUIMTH HAa 30HU, SIK TOKAa3aHO Ha

puCyHKY 7.9.

(1) The roof, including protruding parts,
should be divided into zones as shown in
Figure 7.9.

(2) ba3zoBy BHCOTY Ze MOTPIOHO MPHIMATH SIK (2) The reference height ze should be taken as
h. h.

(3) V rabmumi 7.5 wHaBemeHi KoedilieHTH
TUCKY JJI1 KOXKHOI 30HHU.

(3) The pressure coefficients that should be
used are given in Table 7.5.

2iTep (-m'"lz BiTep (wWind ) If’ N
Pt L —
0=0° 0=90° &
e=b abo(or) 2h,
BH: € Menme

(whichever is smaller)
D peuTHEa 11 DONEPETHOro BITPY
crosswind dimension)

- Ia"'d i

5

0=0°

]

(a) HanpavxE BITPY (Wind directions) 6= 0°

Jeo | o

(b) HanpmyEH BiTpY (Wind directions) ©= 80°

Pucynok 7.9 — BusHauyeHHs1 AJ11 BAJIbMOBUX NOKPUTTIB
Figure 7.9 — Key for hipped roofs

Tanuus 7.5 — KoedinieHTH 30BHIIIHBOr0 TUCKY AJI51 BATbMOBHX MOKPUTTIB OyaiBeb
Table 7.5 — External pressure coefficients for hipped roofs of buildings

Kyt 3ona pua Hanpamy BiTpy ©= 0° i ©= 90°
HAXHITY Zone for wind direction ©®= 0° and ©= 90°
Olo ISt
®=0°, F G H | J K L M N
Oloo JJIs
0=90°
Pitch
fi?g(»!)e—gg Cpe,0 | Cpel | Cpeto | Cpel | Cpeto | Cpet | Cpeto | Cpet | Cpeto | Cpet | Cpeto | Cpei | Cpeto | Cpei | Cpeto | Cpet | Cpeto | Cped
ago for
0=90°
o 17 | 25| 12 | 20 | 06 | -1.2
5 700 0.0 0.0 -0.3 -0.6 -0.6 12 | 20 | 06 | -1.2 -0.4
. 09 [20] 08 [-15 0.3
15 102 102 102 -0.5 ;10 | 15| 12 | 20 | -14 | 20 | -06 | -1.2 -0.3
. 05 [-15 [ 05 [ -15 0.2
30 05 107 104 -0.4 -0.7 | 1.2 -0.5 -14 | 20 | 08 | -1.2 -0.2
o -0.0 -0.0 -0.0
45 107 107 106 -0.3 -0.6 -0.3 -13 | 20 | 08 | -1.2 -0.2
60° +0.7 +0.7 +0.7 -0.3 -0.6 -0.3 -12 | -2.0 -0.4 -0.2
75° +0.8 +0.8 +0.8 -0.3 -0.6 -0.3 -12 | 20 -0.4 -0.2
TTPUMITKA 1. [{nsa © = 0°, TUCK 3MIiHIOETHCS MBHIKO MK JOAAQTHUMH 1 Bil’€MHUMHM 3HAUCHHSIMHU HaBITPSHOI CTOPOHH (4aCTHHM) 3 KYTOM HaXHIy
Big o = +5° mo +45°, Tomy nomaTHi i Bif’€eMHI 3HaueHHs HamalThCsA. [ TaKMX MOKPUTTIB MOTPIOHO PO3rJAAaTH /BAa BUIAIKH: OAMH 3 yciMa
JIOfATHUMH 3HAYCHHSAMH 1 OAUH 3 yciMa Bifl’€MHUMH 3Ha4eHHSIMH. He 103BonseThesl OqHOYACHE BUKOPHCTAHHS JOJATHHUX 1 Bi’ €MHUX 3HAUCHB.
NOTE 1. At ® = 0° the pressures changes rapidly between positive and negative values on the windward face at pitch angle of o = +5° to +45°, so
both positive and negative values are given. For those roofs, two cases should be considered: one with all positive values, and one with all negative
values. No mixing of positive and negative values are allowed.
MMPUMITKA 2. JIns npoMiKHHX KYTIB HaXWJy OJHOTO 3HaKa MO)KE BHKOPHCTOBYBATHCS JIiHIi{HA iHTEpHOJALIS MK 3HAQYEHHSMU OJHOTO 3HAKY.
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3Ha4eHHs, 1o AopiBHIOITH 0,0 HagaHi U1 IHTEePIIOJIALLI.

NOTE 2. Linear interpolation for intermediate pitch angles of the same sign may be used between values of the same sign. The values equal to 0,0 are

given for interpolation purposes.

ITPUMITKA 3. Kyt Haxuiry HaBiTpsSIHOI CTOPOHY € BU3HAYAIBHHUM I OOUHMCIeHHS KoedilieHTa THCKY.
NOTE 3. The pitch angle of the windward face always will govern the pressure coefficients.

7.2.7 bararonporoHoBi NOKPHUTTA

(1) KoeoimieHTn TUCKY Uil HANPSIMIB BITPY
0°, 90° 1 180° mys KOXKHOTO TPOTOHY OaraTo-
MIPOTOHOBOTO TIOKPHUTTS MOXYTh OYyTH OTpH-
MaHi 3 KOeQIi€HTIB TUCKY ISl KOXKHOTO
OKpPEMOTO MIPOTOHY.

MonudikoBaHi KoeQillieHTH THCKY AJd Har-
psamiB Bitpy 0° 1 180° Ha KOXKHOMY IpPOTOHI
MOXXYTb OyTH OTpPUMAaHI:

— s OJHOCXWIMX TOKpHUTTIB 13 7.2.4 3
ypaxyBaHHSIM IXHbOTO PO3TAlllyBaHHS BiJIO-
BiZIHO 110 pucyHka 7.10 a i b;

— JUIsl TBOCKATHUX MOKPUTTIB 13 7.2.5 mpu o <
0, 3 ypaxyBaHHSM iXHBOTO pPO3TallyBaHHS
BiAMOBIHO 710 pucyHka 7.10 ¢ id.

(2) 3ouu F/G/J noptiOHO pO3MIIAAATH JIHIIE
IV CTOPOHH, PO3MINICHOI MPOTH HAmpsMy
BiTpy. 30oHu H 1 | mopTtiOHO posrasgaTu ass
KOKHOTO TPOTOHY 0araTonporoHOBOTO IOK-
PUTTSL.

(3) basoBy BHCOTa Ze MOTPIOHO MPHIMATH 5K
BHCOTY KOHCTpYKIIii, h, auB. pucynox 7.10.

7.2.7 Multispan roofs

(1) Pressure coefficients for wind directions
0°, 90° and 180° for each span of a multispan
roof may be derived from the pressure
coefficient for each individual span.

Modifying factors for the pressures for wind
directions 0° and 180° on each span should be
derived:

— from 7.2.4 for monopitch roofs, modified for
their position according to Figure 7.10 a and b.

— from 7.2.5 for duopitch roofs for o < 0
modified for their position according to Figure
7.10 c and d.

(2) The zones F/G/J used should be considered
only for the upwind face. The zones H and |
should be considered for each span of the
multispan roof.

(3) The reference height ze should be taken as
the height of the structure, h, see Figure 7.10.
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IMPUMITKA 1. ¥V xonoiryparii b HeoOximHO po3ris-
JaTd JBa BHUNAJKUA 3aJI©KHO BijJl 3HaKa KoedilieHTa
TUCKY Cpe Ha TIEPLIOMY TIOKPHUTTI.

[MPUMITKA 2. ¥V xoH}irypauii ¢ nepumm 3HaueHHIM
Cpe € 3HAUCHHS M OJHOCXHIIOIO MOKPHUTTS, APYTe i
HACTYNHI 3HAYCHHSI Cpe € 3HAYCHHAM Ui JKOJoba
JBOCXHJIOTO TTOKPHTTSI.

NOTE 1. In configuration b two cases should be
considered depending on the sign of pressure coefficient
Cpe ON the first roof.

NOTE 2. In configuration c the first cpe is the cpe Of the
monopitch roof, the second and all following cy. are the
Cpe Of the troughed duopitch roof.

Pucynok 7.10 — BusHaueHHs 1151 0araTonporoHoBoro NOKpUTTS
Figure 7.10 — Key to multispan roofs

7.2.8 CrJjeniH4acTi NOKPUTTA Ta KyNOJIH

(1) e#t po3mia 3aCTOCOBYETHCS VIS KPYIITUX
UWTIHIPUYHUX MTOKPUTTIB 1 KYMOJIB.

[NPUMITKA. 3HaueHHS Cpeio 1 Cpei, AKIi BHKOPHCTO-
BYIOTBCA [UIS KPYIIMX IIWIIHAPWYHUX MOKPUTTIB 1
KYIIONiB, MOXYTb HagaBatucsi B HamioHamsHOMY
JIoAaTKy. PexoMeHmOBaHI 3HAYEHHS Cpe1o UL PI3HUX
30H HaBeJleHl Ha pucyHkax /.11 ta 7.12. Ba3oBa BucoTa
TPUIMAETBCS K Ze = h + f.

7.2.8 Vaulted roofs and domes

(1) This section applies to circular cylindrical
roofs and domes.

NOTE. The values of Cpe10 and Cpes to be used for
circular cylindrical roofs and domes may be given in the
National Annex. The recommended values of Cpe 10 are
given in Figures 7.11 and 7.12 for different zones. The
reference height should be taken as ze. = h +f.
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A (hld=0,5)

amst 0 < h/d < 05, Cpeo BU3HAYAETBCS JIHIHHOMO
IHTEpIOJISLIETO;

w02 < fi/d < 03 i h/d > 0,5 mnorpi6Ho
BUKOPUCTOBYBATH JIBA 3HAYEHHSI Cpe 10;

Jliarpama He 3aCTOCOBYETBCS JJISl INIOCKHUX MOKPHTTIB.

for 0 < h/d < 0,5 Cpe1o is obtained by linear
interpolation.

for 0,2 < f/d < 0,3 and h/d > 0,5, two values of Cpe,10
have to be considered.

the diagram is not applicable for flat roofs.

PucyHnok 7.11 — PexomeH10BaHi 3HaYeHHs Koe(ilieHTIB 30BHIIHBOI0 THCKY Cpe,10
I CKJIEMiHYACTHX HOKpI/lTTiB Ha MPSIMOKYTHOMY mJIani
Figure 7.11 — Recommended values of external pressure coefficients cpe,10 for
vaulted roofs with rectangular base
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3HaueHHS Cpeto € CTaNMM Y3IOBX JYyrH KOIa,
YTBOPEHOTO  TepeTMHOM  cepd 1  IDIOMIWH,
MEPIICHANKYIAPHAX 1O [Oii  BiTpy, #Oro MoxxHa
BU3HAYUTH 3 TMepmioro HaOMIDKEHHS  JIHIHHOO
iHTepnonsniero Mk 3HaueHHsAME 1 A, B 1 C B3goBxk
IOyT KiJl, AKi mapajiensHi BiTpy. Takoxk 3HAYEHHS Cpe 1o
MOJKHA OTPHUMATH 3a JOIIOMOTOFO JIIHIHHOI IHTEPITONSAIIIT
BepXxHiX prUcyHKIB st A, sikmo 0 < h/d < 1,im Bi C,
skmo 0 < h/d < 0,5.

L B(hid=0)
——B(h/d>0,5)

Cpe10 IS constant along arcs of circles, intersections of
the sphere and of planes perpendicular to the wind; it
can be determined as a first approximation by linear
interpolation between the values in A, B and C along
the arcs of circles parallel to the wind. In the same way
the values of cpe10 iNn Aif0 < h/d <1 andin B or C if
0 < h/d < 0,5 can be obtained by linear interpolation in
the Figure above.

Pucynok 7.12 — PexkomeHn1oBaHi 3HaueHHs KoedillieHTIB 30BHIIHBOI 0 THCKY Cpe 10
JJIS1 KyNoJIiB Ha HWIIHAPUYHOMY IJIaHi
Figure 7.12 — Recommended values of external pressure coefficients cpe,10 for domes with circular base
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(2) KoedimienTr THCKY JUIS CTiH MPSMO-
KYTHUX OyZiBeNb i3 CKJICNIHYACTHMH JaXaMU
MPUUMAIOTHCS 3TIAHO 3 7.2.2.

7.2.9 BHyTpimHiil THCK

(1)P Cnin BBaxkaTH, 110 BHYTPIIIHIA 1 30BHIILI-
HI TUCKH JIFOTh OJJHOYAcHO. Haiiripia komoi-
Hallisl 30BHIIIHBOTO 1 BHYTPIIIHBOTO THCKIB I10-
BUHHA PO3IJISIATHCS U KOXKHOI KOMOiHAarii
MOYJIMBHX OTBOPIB 1 IHIIMX HUISXIB MPOHUK-
HEHHS BITPY.

(2) KoedimieHT BHYTPINIHBOTO THCKY Cpi
3alIeXKUTh Bi PO3MIPY 1 PO3MIIIEHHS OTBOPIB
Ha ¢acanl OymiBii. Skmo sk MIHIMyM s
NBOX CTOpOHIH OyniBens (Qacamm  abo
MOKPUTTSA) 3arajpHa IUIOLIA OTBOpIB Ha
KOXHIM cTopoHi ckinanae Outbimie HbK 30 %
oy 1i€i  CTOpoOHM, Al BITpYy Ha
KOHCTPYKIII0 HE MOBHHHA pO3pPaxOBYBATUCH
3a MpaBWIaMH, HABEJCHUMHU B IIbOMY PO3ILII,
CJI1T BUKOPUCTOBYBATH mpasmia 7.3 ta 7.4.

[MTPUMITKA. OrtBopu OyaiBii BKIIOYAOTh MaJIeHbKI
OTBOpH, TaKi sIK BIJIKPUTI BiKHA, BEHTUIISILIMHI OTBOPH,
BUTSDKHI TpYOM Ta iHIIe. 3araibHa MPOHUKHICTH Yepe3
BUTOKM, II[UIMHA B [BepsX, BIKHAX, eJeMEHTax
oOCNyroByBaHHsi 1 uepe3 OOJMIIOBaHHSA OymiBii
3a3Buuaii ckimamae Big 0,01 % mo 0,1 % 30BHIMIHBOI
wionti. JlonarkoBa iHdopmaliss Moke HaJgaBaTHCS Y
HaunionansHomy Jlomatky.

(3) YV rpanuuHOMYy CTaHi 3a HECY4OI0 31aT-
HICTIO OTBOpH, Taki sK ABepi abo BiKHa,
BBAXKAIOThCS 3aMKHeHUMH. [lpu yparanomy
BITpl BHUITAJIOK BIIKPUTHUX BIKOH a0o0 JBepei
NOTPIOHO PO3MIISIIATH SIK BUIMAJIKOBY MPOCKTHY
cutyairito 3rigHo 3 EN 1990.

[MPUMITKA. IlepeBipka BHIAIKOBHX PO3PaXyHKOBUX
CHUTYaIill TyXKe Ba)KJIMBa JJIs BUCOKUX BHYTPIIIHIX CTiH
(3 BENMKUM PHU3UKOM HEOE3NeKU), KOJIH CTiHa CIpuitMae
TIOBHE 30BHIIIHE HABAHTAXXCHHS BITPY Yepe3 OTBOPH Y
KOHCTPYKIIi OymiBIIi.

(4) Cropona OymiBii MOBHHHA PO3IIISIIATUCS SIK
JIOMIHaHTHA, SIKIIO IUIOIa OTBOPIB Ha Wil cTO-
POHI SIK MIHIMYM BJIBi41 MEHIIIA 3a IUIOLLY OTBO-
piB 1 BUTOKIB Ha IHIIMX CTOpPOHax OymiBii, 10
PO3IIISIA€THCS.

MMPUMITKA. Takwif miaxiq MOXKHA 3aCTOCOBYBATH IUIS
IHMBIAyalbHUX BHYTPIIHIX TPUMINICHh BCEPEAMHI
OymiBIi.

(2) Pressure coefficients for the walls of
rectangular buildings with vaulted roofs
should be taken from 7.2.2.

7.2.9 Internal pressure

(1)P Internal and external pressures shall be
considered to act at the same time. The worst
combination of external and internal pressures
shall be considered for every combination of
possible openings and other leakage paths.

(2) The internal pressure coefficient, Ccpi,
depends on the size and distribution of the
openings in the building envelope. When in at
least two sides of the buildings (facades or
roof) the total area of openings in each side is
more than 30% of the area of that side, the
actions on the structure should not be
calculated from the rules given in this section
but the rules of 7.3 and 7.4 should instead be
used.

NOTE. The openings of a building include small
openings such as: open windows, ventilators, chimneys,
etc. as well as background permeability such as air
leakage around doors, windows, services and through
the building envelope. The background permeability is
typically in the range 0,01% to 0,1% of the face area.
Additional information may be given in a National
Annex.

(3) Where an external opening, such as a door or
a window, would be dominant when open but is
considered to be closed in the ultimate limit sta-
te, during severe windstorms, the condition with
the door or window open should be considered
as an accidental design situation in accordance
with EN 1990.

NOTE. Checking of the accidental design situation is
important for tall internal walls (with high risk of
hazard) when the wall has to carry the full external wind
action because of openings in the building envelope.

(4) A face of a building should be regarded as
dominant when the area of openings at that
face is at least twice the area of openings and
leakages in the remaining faces of the building
considered.

NOTE. This can also be applied to individual internal
volumes within the building.
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(5) BuyrpimHiit THCK A OydiBenb 3 J0Mi-
HAHTHOIO CTOPOHOIO OepeThCcsi SK YacTUHA
30BHIIIHBOTO TUCKY,IKHH i€ HA OTBOPHU AOMi-
HAHTHO1 CTOPOHHU. BUKOpPHUCTOBYIOTBCS 3HA-
YeHHsI, oTpuMaHi 3a popmynamu (7.1) ta (7.2).
SIKmo 1uroma OTBOPIB JOMIHAHTHOI CTOPOHHU
BIIBIYi OWLTbIIA 3a IUIONIY OTBOPIB HA IHIIMX
CTOpOHaX, TO

c, =0.75-¢

SIKmo 1uroma OTBOPIB JOMIHAHTHOI CTOPOHHU
BTpU4Yl OuIbIIa 32 IUIONULYy OTBOPIB IHIIMX
CTOpIH, TO

¢, =0.90-¢

Ne Cpe — 3HAUEHHS KO€(QiI[i€EHTa 30BHIIIHBOTO
THCKY Ha OTBOpPU JOMIHAHTHOI CTOpPOHHU.
SIK1I0 11 OTBOPH pPO3TAIIOBYIOTHCS Y 30HAX 13
PI3HMMHU 3HAYEHHSIMHM 30BHIIIHIX THUCKIB, TO
Tpeba BHUKOPHUCTOBYBAaTH CEpEIIHE 3Ba)KEHE
3HAUEHHS Cpe.

Axmo mioma  OTBOPIB  HA  JIOMIHAHTHIN
CTOpPOHI 3HaXOJUThCS B Mexkax Big 2 10 3
IJIONI OTBOPIB 1IHIIUX CTOPiH, TO MOXHA
BUKOPHUCTOBYBATH JIHIMHY THTEPIOJIAIIIO IS
PO3PaxyHKY Cpi.

(6) s OymiBenb 0e3 MOMIHAHTHOI CTOPOHH,
KOe(]iIieHT BHYTPIIIHBOTO TUCKY Cpi TOBUHEH
BH3HA4YaTUCS 3a PUCYHKOM 7.13 sk QyHKIisA
BIIHOIIIEHHST BUCOTH 1 TJIMOMHM (JIOBXKHHH)
Oymisai, h/d, i TakoXx Big CTymeHs MPOHHK-
HOCTI W JUISI KOKHOTO HampsiMy BIiTpy 0, sxuit
BH3HA4YaETHCs 3a popmyioro (7.3):

pe *

pe ’

(5) For a building with a dominant face the
internal pressure should be taken as a fraction
of the external pressure at the openings of the
dominant face. The values given by
Expressions (7.1) and (7.2) should be used.
When the area of the openings at the dominant
face is twice the area of the openings in the
remaining faces,

(7.1)

When the area of the openings at the dominant
face is at least 3 times the area of the openings
in the remaining faces,

(7.2)

where cpe is the value for the external pressure
coefficient at the openings in the dominant
face. When these openings are located in
zones with different values of external
pressures an area weighted average value of
Cpe Should be used.

When the area of the openings at the dominant
face is between 2 and 3 times the area of the
openings in the remaining faces linear
interpolation for calculating cpi may be used.

(6) For buildings without a dominant face, the
internal pressure coefficient cpi should be
determined from Figure 7.13, and is a function
of the ratio of the height and the depth of the
building, h/d, and the opening ratio p for each
wind direction 0, which should be determined
from Expression (7.3):
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IMPUMITKA. dns 3uauens Big h/d = 0,25 mo h/d = 1,0
MOTPiOHO BUKOPUCTOBYBATH JIiHIHHY 1HTEPITOIALIIO.

06

07 08 09 1

NOTE. For values between h/d = 0,25 and h/d = 1,0
linear interpolation may be used.

Pucynok 7.13 — KoedinieHTn BHyTPillIHbOIr0 THCKY /151 PIBHOMipHO PO3NOJiieHUX OTBOPiB
Figure 7.13 — Internal pressure coefficients for uniformly distributed openings

49



z TI01a OTBOPIB, /i€ Che HeratusHuia6o - 0,0

n

Z IJI0111a BC1X OTBOPIB

(7.3)

Tareaof openings wherec , is negativeor - 0,0

ﬂ:

[MPUMITKA 1. Lz dpopmyna 3actocoByeTbest 10 daca-
JiB 1 TOKpUTTS OyniBenb i3 BHYTPIIIHMMH HEpero-
poaKamu i Oe3 HUX.

[MPUMITKA 2. V pa3i HeMoxJIuBOCTI ab0 HEBHUIIpaB-
JAHOCTI BH3HA4YeHHA KoeQillieHTa [, IS OKpEeMHX
BUNAJKIB MOTPiOHO NpUAMATH Cpi SK OLIBII HECIpu-
stnuBuid 3 +0,2 1 -0,3.

(7) ba3oBa BucoTa Zj AJsl BHYTPIIIHIX THUCKIB
MOBUHHA OYTH PIBHOIO 0a30Bi BUCOTI Ze IS
30BHilIHIX TUCKIB (uB. 5.1(1)P) Ha cTopoHax,
B OTBOpax SKUX BHUHUKA€E BHYTPIIIHIA THUCK.
Skmo icHye Jekulbka OTBOpPIB, TO IS
BU3HAUEHHS Zi HEOOXIHO BUKOPHUCTOBYBATHU
HaNOUIbIIe 3HAUEHHS Ze.

(8) KoeoimieHT BHYTPIMIHBOTO THUCKY JUIS
BIIKPUTHX OYHKEpIB 1 BUTSDKHUX TpPYO MOBHU-
HEeH Bu3HayaTHcs 3a Gopmyroro (7.4):

Cpi = -0,60.

KoedirieHT BHYTpIIHBOTO TUCKY pe3epBYapiB
3 MaJICHPKUMH OTBOPAMH, 1110 BEHTHIIIOIOTHCS,
MMOBHHEH BU3HauYaTHCA 3a hopmyrnoro (7.5):

Cpi = -0,40.

bazoBa Bucora zj AOpIBHIOE BHUCOTI KOHCT-
pyKIIL

7.2.10 Tuck Ha OaraTomiapoBi CTiHH Ta
NOKPUTTSH

(1) Cuna BiTpY pO3paxoOBYETbCS OKPEMO IS
KOXKHOTO IIapy.

(2) ITIpOHUKHICTD | MOKPUTTS BU3HAYAETHCS K
BIIHOIIIEHHSI 3arajbHOi IUIOINI OTBOPIB [0
3arajbHOI IO MOKPUTTS. [TOKpHUTTS BBaxa-
€TbCS HETIPOHUKHUM, SIKIIO 3HAYCHHS | MEH-
mre Hik 0,1 %.

(3) Sxmio nuIIe OMUH HIAp TMOKPUTTS MPOHHK-
HUH, TOJl CHJia BITPY Ha HENPOHMKHUH IIap
MOBUHHA BH3HAYATHCS SIK PI3HUIS MDK BHYT-
PIIHIM 1 30BHILIHIM THUCKOM BITpY, 3TiIHO 3
5.2 (3). Slxmo Ouiblle HDK OJHWUH MIAp TMOK-
PUTTS IPOHUKHUH, TOJI CHJIa BITPY HA KOXKHEH
Iap MOKPUTTS 3AJICKUTH Bifl:

Yareaof all openings

NOTE 1. This applies to facades and roof of buildings
with and without internal partitions.

NOTE 2. Where it is not possible, or not considered
justified, to estimate p for a particular case then cyi
should be taken as the more onerous of +0,2 and -0,3.

(7) The reference height zi for the internal
pressures should be equal to the reference
height ze for the external pressures (see
5.1(1)P) on the faces which contribute by their
openings to the creation of the internal pres-
sure. If there are several openings the largest
value of z¢ should be used to determine z;.

(8) The internal pressure coefficient of open
silos and chimneys should be based on
Expression (7.4):

(7.4)
The internal pressure coefficient of vented
tanks with small openings should be based on
Expression (7.5):

(7.5)

The reference height z; is equal to the height of
the structure.

7.2.10 Pressure on walls or roofs with more
than one skin

(1) The wind force is to be -calculated
separately on each skin.

(2) The permeability p of a skin is defined as
the ratio of the total area of the opening to the
total area of the skin. A skin is defined as
impermeable if the value p is less than 0,1%.

(3) If only one skin is permeable, then the
wind force on the impermeable skin should be
determined from the difference between the
internal and the external wind pressure as
described in 5.2 (3). If more than one skin is
permeable then the wind force on each skin
depends on:
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— BITHOCHOT )KOPCTKOCTI IIapiB MOKPUTTS,

— 30BHIIIHIX 1 BHYTPIIIHIX TUCKIB,;

— BiICTaH1 MDK IIapaM¥ TIOKPHUTTS,

— MPOHUKHOCTI IIaPiB MOKPHUTTH,

— HAsBHOCTI OTBOPIB Ha 30BHILIHIX CTOPOHAX
MOKPUTTSI MK IIapaMu

IMPUMITKAL. Hamionansauii JlomaTok Moske Haza-
BaTH 3Ha4YECHHS BITPOBHX BIUIMBIB Ha 30BHIIIHI CTiHH i
MOKPUTTS 3 OULTBII HIK OAHUM IIAPOM IOKPHBY. SIK
Triepie HaOJVKeHHS, THCK BITpY Ha OLIbII >KOPCTKUH
map TOKPUBY MOXKE OpaTwcs SK PI3HHISL MK
BHYTPIIIHIM 1 30BHIIIIHIM THCKaMH.

ITPUMITKA 2. Hamionanpuuii J1omaToK MOKe MICTHTH
mpaBWia JUisl BHUMAIKIB, SKIIO Kpai miapy MiXK IOK-
pUTTSIMU — repMeTnyHi (prcyHOK 7.14(a)) 1 sKio 3a30p
MIX TOKpUTTSIMH MeHIMid Hix 100 MM (terutoizons-
uiiiHuii Marepian Oyae BXOIUTH IO CKIaay OJHOTO
MOKPHUTTSI, SIKII[O HE MA€E TIOBITPSHOTO MOTOKY BCEpEAnHi
13054wii). Sk mepimie HaOIMKEHHS, MOXYTh 3aCTOCOBY-
BaTUCS HACTYIIHI PEKOMEH/I0BaHi IpaBuIa:

— Jnist CTiH 1 TIOKPHUTTIB 13 HEMPOHHKHUM BHYTPIIIHIM
IapOM 1 MPOHMKHKUM 30BHIIIHIM IIApOM 3 TPHOIN3HO
PIBHOMIPHO PO3MIIIEHUMH OTBOpaMH CHJIa BITPY Ha
30BHINIHIK  [map  MOXe  pO3paxoByBaTucs K
Cpnet = 2/3 - Cpe IUIs.  HAIJIMIIKOBOTO THUCKY 1 SIK
Cpnet = 1/3  Cpe juist 3HmKeHOrO THCKY. Cuila BiTpy Ha
BHYTpIIIHI  IIap MOXe  pO3paxoBYBaTHCs  SIK
Cp,net = Cpe -Cpi.

— Jlnist CTiH 1 TIOKPUTTIB 13 HEMPOHUKHUM BHYTPIIIHIM
LIapOM 1 HEMPOHHUKHUM, OiJIbII YKOPCTKUM, 30BHIIIHIM
IapoM CWiIa BITPY Ha 30BHIIIHIMN map Moxe
p03anOByBaTI/ICL SAK vanet = Cpe - Cpi.

— JIns CTiH 1 NOKPUTTIB i3 NMPOHUKHUM BHYTPIIIHIM
IapoM 3 TPHUOINM3HO PIBHOMIPHO PO3MIIIEHUMHU
OTBOpaMH 1 HENPOHMKHUM 30BHILIHIM IIAPOM, CHIIA
BITpY Ha 30BHIIIHIO TOBEPXHIO MOXE PO3PaXOBYBATUCS
SIK Cpnet = Cpe- Cpi 1 CHJIA BITPY Ha BHYTPIIIHIN IIap siK
Cp'net = 1/3Cp|

— Jnist CTiH 1 TIOKPUTTIB 13 HEMPOHUKHUM 30BHILIHHIM
LIAPOM 1 HETTPOHUKHUM, OLITBII XXOPCTKUM, BHYTPIIIHIM
IapoM CWIa BITPY Ha 30BHIIIHIE map Moxe
pPO3paxOBYBaTHCh SIK Cpnet = Cpe 1 CHIIa BITPY Ha
BHYTPIIIHIH mIap sK Cppnet = Cpe- Cpi.

SIKII0 OTBOPH BUKJIMKAIOTH B3A€EMOIIO TTOBITPSHUX IIa-
piB 3 MOBITPSHUMU IIapaM¥ 1HIINX TOBEPXOHb OYiBIIi,
SIKi BiAPI3HSIOTHCS Bix posmisHyTux (pucyHok 7.14(b)),
HaBeIeHI IPaBHIIa HE 3aCTOCOBYIOTHCSL.

— The relative rigidity of the skins;

— The external and internal pressures;

— The distance between the skins;

— The permeability of the skins;

— The openings at the extremities of the layer
between the skins.

NOTE 1. The National Annex may give values for the
wind effects on external walls and roofs with more than
one skin. As a first approximation the wind pressure on
the most rigid skin may be taken as the difference
between the internal and the external pressures.

NOTE 2. The National Annex may give rules for cases
where the extremities of the layer between the skins are
air tight (Figure 7.14(a)) and where the free distance
between the skins is less than 100 mm (the thermal
insulation material being included in one skin, when
there is no airflow within the insulation). As a first
approximation the following recommended rules may
be applied:

— For walls and roofs with an impermeable inside skin
and a permeable outside skin with approximately
uniformly distributed openings, the wind force on the
outside skin may be calculated from Cpnet = 2/3 - Cpe fOr
overpressure and Cpnet = 1/3 - Cpe for underpressure. The
wind force on the inside skin may be calculated from
Cp,net = Cpe - Cpi.

— For walls and roofs with an impermeable inside skin
and an impermeable more rigid, outside skin, the wind
force on the outside skin may be calculated from
Cp,net = Cpe - Cpi.

— For walls and roofs with a permeable inside skin with
approximately uniformly distributed openings and an
impermeable outside skin, the wind force on the outside
skin may be calculated from Cppnet = Cpe- Cpi , and the
wind force on the inside skin from cp et = 1/3 - Cpi.

— For walls and roofs with an impermeable outside skin
and an impermeable, more rigid inside skin, the wind
force on the outside skin may be calculated from
Cpnet = Cpe and the wind force on the inside skin from
Cp,net = Cpe= Cpi.

If entries of air put the layer of air into communication
with faces of the building other than the face on which
the wall is situated (Figure 7.14(b)), these rules are not
applicable.
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(a) excTpeMaInH] 3HATEEHE MAPIE MiX 33XPHETEME TOBEDXEIME
(extremities of the layer between the skins closed)

(b) excrpxxamsgi 3nITeHEE Mapis MIK BITKPETEMH I0BEDXHINE
(extremities of the layer between the skins open)

Puc. 7.14 — KyToBi ejieMeHTH 6araTomapoBux 30BHillIHIX CTiH
Figure 7.14 — Corner details for external walls with more than one skin

7.3 HABICHI IIOKPUTTA

(1) HaBicHe TOKPHUTTS — TOKPUTTS KOHCT-
pYKIii, fika HE Ma€ MOCTIMHUX CTIH, HaIpH-
KJ1aJ, Ha OeH303ampaBHii CTaHIlil, Ha TIEPOHI 1
TaKe IHIIe.

(2) Cryminb 3amoBHEHHS ITi HABICHUM JaXOM
MOKa3aHo Ha pUCYHKY 7.15. BiH 3amexuth Bif
3aMlOBHEHHS () — BIAHOIICHHS TIJIOIII MOYKJIH-
BHX JIMCHUX MEPEIIKOI ITiJ] HAaBICOM JI0 TIJIOII
MOTMIEPEYHOT0 Tepepi3y MiJa HaBicoM, OOMIBI
TIJTOMI TIEPIECHANKYIISIPHI 10 HAMPsIMY BITPY.

[MPUMITKA. ¢ = 0 BinnoBijae NopoxXHbOMY HaBicy, ¢
= 1 BiANOBI/Ia€ MOBHICTIO 3aIIOBHEHOMY HaBICY JIHIIE 3
MiABITPsIHOI cTpoHwU (11e He3aKpuTa OyIiBIIs).

(3) 3aramphi koedimieHTH cuaH Cr i Koedii-
€HTH THCKY HETTO Cpnet, HAJAHI Yy TaOIUIIAX
7.6—-7.8 mnsa @ =01¢ =1, BpaxoBYyeThCs MO-
enHaHu edekT Mii BITpy Ha BEpXHi 1 HIKHI
MOBEPXHI HABICIB JI1 BCIX HAmpsIMiB BITpY.
[IpomMbKHI 3Ha4YeHs MOTPIOHO 3HAXOIUTH JIi-
HIHHOIO IHTEPITOJIAIIETO.

(4) Hdnsa migBiTpssHOI CTOPOHHM HEOOXIAHO BH-
KOPHCTOBYBATH 3HAYECHHS Cpnet 11 @ = O mpu
MaKCHMaJIbHOMY 3allOBHEHHI.

(5) 3aranpHuil KOEDII[IEHT CUIIM XapaKTEPU3YE
pe3ynbTyiouy cuny. KoedilieHT cuiam HeTTo
BioOpakae MaKCUMalIbHHM MICIEBUIA THUCK
JUIs BCiX HampsMiB BiTpy. Lle motpiOHO BHKO-
PUCTOBYBaTH MpU TPOEKTYBaHHI €IIEMEHTIB
naxy 1 feTanei KpiruieHHs.

7.3 CANOPY ROOFS

(1) A canopy roof is defined as the roof of a
structure that does not have permanent walls,
such as petrol stations, dutch barns, etc.

(2) The degree of blockage under a canopy
roof is shown in Figure 7.15. It depends on the
blockage ¢, which is the ratio of the area of
feasible, actual obstructions under the canopy
divided by the cross sectional area under the
canopy, both areas being normal to the wind
direction.

NOTE. ¢ = 0 represents an empty canopy, and ¢ = 1
represents the canopy fully blocked with contents to the
down wind eaves only (this is not a closed building).

(3) The overall force coefficients, cf, and net
pressure coefficients Cpnet, given in Tables 7.6
to 7.8 for ¢ = 0 and ¢ = 1 take account of the
combined effect of wind acting on both the
upper and lower surfaces of the canopies for
all wind directions. Intermediate values may
be found by linear interpolation.

(4) Downwind of the position of maximum
blockage, Cpnet values for ¢ = 0 should be
used.

(5) The overall force coefficient represents the
resulting force. The net pressure coefficient
represents the maximum local pressure for all
wind directions. It should be used in the
design of roofing elements and fixings.
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(6) KoxHmii HaBic NOBHHEH BHUTPUMYBATH
pI3HI BUNAJKK HABAaHTAXKCHb, SIKI BH3HAYCHI
HUXKYE:

— Uil OJHOCXHWJIOTO HaBicy (Tabmuis 7.6)
LIEHTpP TUCKY OepeThest Ha /4 Bii HABITPSIHOTO
kpato (d = po3mip Yy3IOBXK BITPY, PUCYHOK
7.16);

— JIJIs1 ABOCXHJIOTO HaBiCy (Tabmwmiist 7.7) UEeHTp
THUCKY MPUHAMAETHCS B IICHTPI KOXKHOTO CXHITY
(pucynok 7.17). Kpim Toro, mBoCXuiuii HaBic
MMOBUHEH BUTPHUMYBAaTH MaKCUMaibHEe abo
MiHIMaTbHE HABAHTAXXEHHS HA OJMH CXHJI, TIPU
[OMY JPYTUH CXWJ MMOBUHEH OyTH HE3aBaH-
TaXXCHUM.

— JuIst 6araTOMPOTrOHOBOTO JIBOCXUJIOTO HABICY
KOXKHE HaBaHTWKEHHS Ha TMPOTOH MOXKE
pPO3paxoBYBAaTHUCS 13 3aCTOCYBaHHSIM Koeiii-
€HTIB 3MEHIIEHHS Ymc, K1 HABEJICHI B TaOJIHII1

7.8, N0 3HAY€Hb Cpnet, HABEJACHUX Y TaOMUII
1.7.

JI1st HaBICIB 13 TIOJABITHUM MOKPHUTTSM HEIPO-
HUKHE TIOKPHTTS 1 HWOTrO JeTaii po3paxo-
BYIOTBCS 32 Cpnet, IPOHUKHE MOKPUTTA 1 HOTO
nerani kpiruteHHs 32 1/3 Cppet.

(7) TotpibHo posrnsgatv CHIX TePTsS (AMB.
7.5).

(8) BazoBy BHCOTY Ze MOTPIOHO MPHIMATH 5K
h, six e mokaszaHo Ha pucyHkax 7.16 ta 7.17.

_&
—/’_\b

_

(6) Each canopy must be able to support the
load cases as defined below:

— for a monopitch canopy (Table 7.6) the
center of pressure should be taken at d/4 from
the windward edge (d = alongwind dimension,
Figure 7.16);

— for a duopitch canopy (Table 7.7) the center
of pressure should be taken at the center of
each slope (Figure 7.17). In addition, a
duopitch canopy should be able to support one
pitch with the maximum or minimum load, the
other pitch being unloaded;

— for a multibay duopitch canopy each load on
a bay may be calculated by applying the
reduction factors yme given in Table 7.8 to the
Cp,net Values given in Table 7.7.

For canopies with double skins, the
impermeable skin and its fixings should be
calculated with cpnet and the permeable skin
and its fixings with 1/3 Cpet.

(7) Friction forces should be considered (see
7.5).

(8) The reference height ze should be taken as
h as shown in Figures 7.16 and 7.17.

s

S Nt
* « v

BinpHI Ta OKpeMo po3TalIoBaHi HaBiCH
Empty, free-standing canopy
(¢=0)

[
[
I
[
=]

Hagich, 3a6710K0BaH1 B HAIPSMKY HOHHKAIOTHX
KapHI31B MaTepialaMH, IO 30epiraroThes

Canopy blocked to the downwind eaves by
stored goods

(0=1)

Pucynok 7.15 — I[loBiTpsinuii moTiK HAaJ HABICHUMHU MOKPUTTAMHM
Figure 7.15 — Airflow over canopy roofs
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Taoauusa 7.6 — 3HaYeHHS Cp,net i Cf AJIs1 OTHOCXUJIUX HaBiciB

Table 7.6 — cpnet and cr values for monopitch canopies

KoedinienTn Tucky Hetto Cpnet (Net Pressure coefficients Cpnet)
Omnopuuii mian (Key plan)

B |

BiTEp

wind

b/10

b/10

8

EdHO d/‘IOj:j

d

Kyt 3araabHuil koedilieHT
MOKPUTTS 3anoBHeHHs @ CHJIH 3ona A | 3ona B | 3ona C
Roof angle a Blockage ¢ Overall Force Coefficients | Zone A | Zone B | Zone C
[°] Ct
Makcumanste Bei @ (Maximum all @) +0,2 +0,5 +18 +11
0° Misimasnere ¢ = 0 (Minimum ¢ = 0) -0,5 -0,6 -1,3 -14
Misimanere ¢ = 1 (Minimum ¢ = 1) -13 -15 -1,8 -2,2
Maxkcumansre Bci ¢ (Maximum all @) +04 +0,8 +21 +1,3
5° Minimansae ¢ = 0 (Minimum ¢ = 0) -0,7 -11 -17 -18
Minimansae ¢ = 1 (Minimum ¢ = 1) -14 -16 -2,2 -25
Maxkcumanbhe Bei @ (Maximum all @) +0,5 +1,2 +24 +1,6
10° Minimansae ¢ = 0 (Minimum ¢ = 0) -0,9 -15 -2,0 -21
Minimansae ¢ = 1 (Minimum ¢ = 1) -14 -2,1 -2,6 -2,7
Maxkcumanshe Bei @ (Maximum all @) +0,7 +14 +2,7 +18
15° Minimansre ¢ = 0 (Minimum ¢ = 0) -11 -18 -24 -25
Misnimasnehe ¢ = 1 (Minimum ¢ = 1) -14 -1,6 -29 -3,0
Makcumanste Bei @ (Maximum all ¢) +0,8 +1,7 +29 +21
20° Misimasnehe ¢ = 0 (Minimum ¢ = 0) -13 -2,2 -2,8 -29
Misimasnehe ¢ = 1 (Minimum ¢ = 1) -14 -1,6 -29 -3,0
Makcumanste Bei @ (Maximum all ¢) +1,0 +20 +31 +23
25° Misimasnehe ¢ = 0 (Minimum ¢ = 0) -1,6 -2,6 -3,2 -3,2
Misnimasnere ¢ = 1 (Minimum ¢ = 1) -14 -15 -25 -2,8
Makcumanste Bei @ (Maximum all ¢) +12 +22 +3,2 +24
30° Misimasnete ¢ = 0 (Minimum ¢ = 0) -1.8 -3,0 -38 -3,6
Misnimanere ¢ = 1 (Minimum ¢ = 1) -14 -15 -2.2 -2,7
[MPUMITKA. + 3HaueHHs OKa3yIOTh BITPOBI HABAHTAXXCHHS HETTO, CIIPSMOBAHI JOrOpH
- 3HAQUCHHSI [TOKA3YIOTh BITPOBI HABAHTA)KCHHS HETTO, CIPSIMOBaHI JIOHH3Y
NOTE. + values indicate a net downward acting wind action
- values represent a net upward acting wind action
%4
4 G >0 a4
*X: \b
h h
-_— >0
—
N o] h % —
—_— /7]

Pucynok 7.16 — Po3ranryBanHsl IeHTPa CHJIH /ISl OTHOCXHJIUX HaBiciB
Figure 7.16 — Location of centre of force for monopitch canopies
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Taoauusa 7.7 — 3HaYeHHS Cp,net i Cf AJ1s1 ABOCXMJIMX HaBiciB

Table 7.7 — cpnet and ct values for duopitch canopies

KoedinienTn Tucky Herrto Cpnet (Net Pressure coefficients Cpnet)
Omnopuuii mian (Key plan)

B it
: b/10
cl A |D c b
H b/10
B
fs] A0 |4  di1Dje
dis
d
3arajbHuii
KyT nokpurts a 3anoBHeHHs @ K(()Je(l)llllICIH; WM 3oma A | 3omaB | 3oma C | 3oma D
Roof angle a [°] Blockage ¢ veras rorce Zone A | ZoneB | Zone C | Zone D
Coefficients
Ct
Makcumanste Bei @ (Maximum all o) +0,7 +0,8 +1,6 +0,6 +17
-20 Minimanere @ = 0 (Minimum ¢ = 0) -0,7 -0,9 -1,3 -1,6 -0,6
Minimansae @ = 1 (Minimum ¢ = 1) -1,3 -15 -24 -24 -0,6
Makcumansre Bci @ (Maximum all ¢) +0,5 +0,6 +15 +0,7 +14
-15 Minimansre ¢ = 0 (Minimum ¢ = 0) -0,6 -0,8 -13 -16 -0,6
Minimansae ¢ = 1 (Minimum ¢ = 1) -14 -16 -2,7 -2,6 -0,6
Maxkcumanbhe Bei @ (Maximum all o) +04 +0,6 +14 +0,8 +11
-10 Minimansre ¢ = 0 (Minimum ¢ = 0) -0,6 -0,8 -13 -15 -0,6
Minimansae ¢ = 1 (Minimum ¢ = 1) -14 -16 -2,7 -2,6 -0,6
Maxkcumanbhe Bei @ (Maximum all o) +0,3 +0,5 +15 +0,8 +0,8
-5 Minimansre ¢ = 0 (Minimum ¢ = 0) -05 -0,7 -13 -16 -0,6
Misnimasnere ¢ = 1 (Minimum ¢ = 1) -1,3 -15 -24 -24 -0,6
Makcumansae Bei @ (Maximum all @) +0,3 +0,6 +1,8 +1,3 +04
+5 Misimasnere ¢ = 0 (Minimum ¢ = 0) -0,6 -0,6 -14 -14 -11
Misnimanere ¢ = 1 (Minimum ¢ = 1) -1,3 -1,3 -2,0 -1,8 -15
Makcumansae Bei @ (Maximum all @) +04 +0,7 +1,8 +14 +0,4
+10 Misimanehe ¢ = 0 (Minimum ¢ = 0) -0,7 -0,7 -15 -14 -14
Misnimanere ¢ = 1 (Minimum ¢ = 1) -1,3 -1,3 -2,0 -1,8 -1,8
Makcumanste Bei @ (Maximum all @) +04 +0,9 +1,9 +14 +0,4
+15 Misimasnete ¢ = 0 (Minimum ¢ = 0) -08 -09 -17 -14 -18
Misnimanere ¢ = 1 (Minimum ¢ = 1) -1,3 -1,3 -2.2 -1,6 -21
Makcumanste Bei @ (Maximum all @) +0,6 +1,1 +19 +15 +04
+20 Misimasnete ¢ = 0 (Minimum ¢ = 0) -09 -12 -18 -14 -2,0
Misnimanere ¢ = 1 (Minimum ¢ = 1) -1,3 -14 -2.2 -1,6 -21
Makcumanste Bei @ (Maximum all @) +0,7 +1,2 +19 +1,6 +0,5
+25 Misimasnete ¢ = 0 (Minimum ¢ = 0) -1,0 -14 -19 -14 -2,0
Misimanere ¢ = 1 (Minimum ¢ = 1) -1.3 -14 -2,0 -15 -2,0
Makcumainste Bei @ (Maximum all @) +0,9 +1,3 +19 +1,6 +0,7
+30 Misimasnehe ¢ = 0 (Minimum ¢ = 0) -1,0 -14 -19 -14 -2,0
Misimanere ¢ = 1 (Minimum ¢ = 1) -1,3 -14 -18 -14 -2,0
[MPUMITKA. + 3HAYCHHSI IOKA3YIOTh BITPOBI HABAHTAXKEHHSI HETTO, CIIPSIMOBAHI JIOTOPH

- 3HAQUCHHS [TOKA3yIOTh BITPOBI HABAaHTAXKEHHS HETTO, CIIPSIMOBAHI TOHU3Y

NOTE. + values indicate a net downward acting wind action

- values represent a net upward acting wind action
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PucyHnok 7.17 — Po3TanryBaHHsl HABAHTAKeHb, OTPMMAHHUX 32 JONOMOI0I0 kKoedilieHTiB THCKY
JJIS1 IBOCXUJIMX HaBiciB
Figure 7.17 — Arrangements of loads obtained from force coefficients for duopitch canopies

(99  HaBaHTakeHHS Ha KOKHHUH CXHJI Oara-
TOMPOTOHOBUX HABICIB, K MMOKa3aHO Ha pH-
CyHKYy 7.18, BU3HA4Ya€eThCS 13 3aCTOCYBAHHSIM
KoedirieHTa Yme, HAAAHOTO B Tabmumi 7.8, 10
3arajibHOi CWJIM 1 KOe(DIIEHTIB THCKY HETTO
JUTSI OKPEMUX TBOCXHJIMX HABICIB.

9) Loads on each slope of multibay
canopies, as shown in Figure 7.18, are
determined by applying the factors ymc given
in Table 7.8 to the overall force, and net
pressure coefficients for isolated duopitch
canopies.

Tadonanusa 7.8 — KoedinieHTH 3MeHIIeHHS Yimc IJIs1 6araTonporoHOBMX HaBiciB

Table 7.8 — Reduction factors yme for multibay canopies

Yme KoedilieHT 115 Beix @
wme factors for all @
Iporin Posmimenns HA MAaKCHMAJIbHY (CIIPSIMOBaHY Ha MiHIMaJIbHY (CHPSIMOBaHY
Bay Location JOHHU3Y) CHJIY i Koe(illieHTH THCKY JA0BepXy) cHY i KoeilieHTH THCKY
on maximum (downward) force and on minimum (upward) force and
pressure coefficients pressure coefficients

Kiners nporony
1 End bay 1,0 0,8
2 Hpyruii nporin 09 07

second bay ' '
Tperiii 1 HacTynHI
IPOrOHU
3 third and subsequent 0.7 0.7
bays

Pucynok 7.18 — BaraTtonporoHosi HaBicu
Figure 7.18 — Multibay canopies
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7.4 OKPEMI CTIHU, ITAPAIIETH, OI'O-
POXI TA PEKJIAMHI IIUTU

(1) 3HauyeHHs pe3yAbTYOUMX KOC(IliEHTIB
THCKY Cpnet JTSI OKPEMHX CTIH 1 IIapamneTiB 3ae-
XKarh BiI KoedimieHTa cynimsHOCTI ¢. Jis cy-
[UTGHHUX CTiH @ nopiBHIOE 1, mist ctin 3 80 % 3a-
noBHeHHs (To6To MaroTh 20 % OTBOpIB) ¢ 10-
piButoe 0,8. IlopwucTi cTiHn Ta oropoxi 3 koedi-
1ieHTOM 3arnoBHeHHS ¢ < (0,8 HEOOXiTHO PO3IIIs-
JIaTH SIK TUTOCKI TpaTh y BigmoBimHocTi 3 7.11.

[MPUMITKA. Hlomo mapaneriB i nrymoBux Oap’epiB
MOCTIB JIMIB. PO3/IiI 8.

7.4.1 OxkpeMi cTiHM Ta napaneTu

(1) [dnst oxpeMHX CTiH Ta MapaneTiB pe3yiib-
TYI041 KOe(DIIIEHTH TUCKY Cp net 3aAI0THCST IS
30H A, B, C 1D, sk 11e moka3aHo Ha pUCYHKY
7.19.

[MPUMITKA. 3HaueHHs uis pe3ylbTaTUBHHUX Koedi-
IIEHTIB THUCKY Cpnet VISl OKPEMHUX CTiH Ta TIapareTiB
MOXYTh BH3HAauaTHCs HalioHaJbHMM  TOJATKOM.
PekomeH/ioBaHI 3HAa4YeHHs Ui JABOX pi3HHX Koedi-
Li€eHTIB 3anoBHeHHst, nuB. 7.4(1), HapaHi y Tabnumi 7.9.
I[i pexomeHIOBaHI 3Ha4YEHHS BIANOBIAAIOTH KOCOMY
BITpY 110 Bi/IHOIIEHHIO JIO CTiHH, sika HE Ma€e KyTta (JuB.
pucynok 7.19). Ha pucynky 7.19 300paxeHo nBa mpo-
THJIEKHI HamNpsIMKH y BUNAJAKY CTiHH i3 KyroM. bazo-
BOIO IUIOLICI0 y JABOX BHUIIQAKaxX € 3arajbHa IUIOIIA.
[ToTpiOHO BUKOPHUCTOBYBATH JIIHIHHY IHTEPIIOJISILIIO
Mix 3HaueHHsMu 0,8 1 1 s koedilieHTa 3aNI0BHEHHSI.

(2) bazoBa BHcOTa A1 OKPEeMHUX CTIiH HpHUIi-
MAa€ThesA K Ze = h, quB. pucynok 7.19. basosa
BHCOTa JJIA TapamneTiB y OyIIBIAX MpHid-
MaeTbes sk Ze = (h + hy), auB. pucynox 7.6.

[MPUMITKA. Ilomo mapametiB i mymoBHX Oap’epiB
MOCTIB JIFIB. PO3JIiT 8.

7.4 FREE-STANDING WALLS, PARA-
PETS, FENCES AND SIGNBOARDS

(1) The wvalues of the resulting pressure
coefficients cpnet for free-standing walls and
parapets depend on the solidity ratio ¢. For solid
walls the solidity ¢ should be taken as 1, and for
walls which are 80% solid (i.e. have 20%
openings) ¢ = 0,8. Porous walls and fences with
a solidity ratio ¢ < 0,8 should be treated as plane
lattices in accordance with 7.11.

NOTE. For parapets and noise barriers of bridges see
Section 8.

7.4.1 Free-standing walls and parapets

(1) For free-standing walls and parapets
resulting pressure coefficients cpnet Should be
specified for the zones A, B, C and D as
shown in Figure 7.19.

NOTE. Values of the resulting pressure coefficients
Cpnet for free-standing walls and parapets may be given
in the National Annex. Recommended values are given
in Table 7.9 for two different solidity ratio, see 7.4 (1).
These recommended values correspond to a direction of
oblique wind compared to the wall without return
corner (see Figure 7.19) and, in the case of the wall with
return corner, to the two opposite directions indicated in
Figure 7.19. The reference area in both cases is the
gross area. Linear interpolation may be used for solidity
ratio between 0,8 and 1.

(2) The reference height for free standing
walls should be taken as ze = h, see Figure
7.19. The reference height for parapets in
buildings should be taken as ze = (h + hp), see
Figure 7.6.

NOTE. For parapets and noise barriers of bridges see
Section 8.

Tab6auus 7.9 — PekomenaoBaHi koedinieHTH THCKY A1 OKPEMO PO3TALIOBAHUX CTiH i mapamneTiB
Table 7.9 — Recommended pressure coefficients for free-standing walls and parapets

CyuinsHICTh 3oHa
Solidity Zone A B C D
6 . /h<3 2,3 1,4 1,2 1,2
(Withoutergeltgr:rnmcorners) fh=5 2,9 18 14 12
0=1 /h>10 3,4 2,1 1,7 1,2
i3 KyTaMu TIpH JOBXHHI CTOpoHH > h?

(with return corners of length > h?) 21 18 14 12
¢=08 1,2 1,2 1,2 1,2

2 JliHiliHa IHTEPIIONSALiS BUKOPUCTOBYETHCS ISl KYTiB IIPH CTOPOHax 3 mosxunoro Bix 0,0 1o h.

2 Linear interpolation may be used for return corner lengths between 0,0 and h.
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(2) ba3zoBa BucOTa /17151 OKPEMHX CTiH OEpeThCs
K Ze = h, muB. pucyHok 7.19. ba3oBa BucoTa
Ui mapanetiB 'y OyniBIsSX NPUIMAETbCA K
Ze = (h + hp), auB. pucyHok 7.6.

(2) The reference height for free standing walls
should be taken as ze = h, see Figure 7.19. The
reference height for parapets in buildings should
be taken as ze = (h + hp), see Figure 7.6.

forée>4h
140}4 03h }4 2h
Al &
L
! ¢
foré<4h
|<0|< 03h |4 4h
8
N, c

! ‘
for£<2h

ol

03h

Be3 noBopoTHOTO KyTa

Without return corner

7z

3 DOBOPOTHHM KyTOM
With return corner

Pucynok 7.19 — Buoip 30H 17151 0KpeMo po3TalIOBAHMX CTiH i mapamneTis
Figure 7.19 — Key to zones of free-standing walls and parapets

7.4.2 KoedimienTn 3aTiHeHHsI IS CTiH,
Oroposk i mapamneris

(1) Sxmro 3 HABITPSAHOI CTOPOHHU PO3TAIIOBAHI
Il cTiHM a0o oropoxki, ski Bulll abo
OJIHAKOBI 32 BHCOTOK 3 CTiHOIO ab0 Oropo-
JKEI0, 10 PO3TATAETHCS, TOAI A0 KOoedillieHTy
THCKY HETTO JJIA CTiH 1 rpaTdyacTUX OrOpPOXK
MOXe OYyTH 3aCTOCOBaHWl JIOJIATKOBHH KoOe-
(bilieHT 3aropopKeHHs. 3HA4YeHHS Koedilli-
€HTa 3aropoJDKCHHS 3aJICKUTh Bix BiacTtani X
MDK CTiHAaMH a00 Oropokamu i1 KoedirieHTa
CYUUIBHOCTI ¢, MIABITPSAHOI (3aXUCHOT) CTIHU
abo oropoxi. 3HaYeHHsA \s HaBEJCHI Ha
pucynky 7.20.

PesynpTyrounii KoeQillieHT THUCKY HETTO Ha
3arOpoJKEHY CTIHY, Cpnets, BU3HAYA€ThCS 3a
dopmynoro (7.6):

Cp.net,s = s
(2) KoedimieHT 3aropoKeHHsI HE 3aCTOCOBY-
€THCS B KIHIII 30H y Mexax Bincrani h, 3ami-
PSHOT BiJl BUTLHOTO KiHIIS CTIHU.

*Cp,net .

7.4.2 Shelter factors for walls, fences and
parapets

(1) If there are other walls or fences upwind
that are equal in height or taller than the wall
or fence of height, h, under consideration, then
an additional shelter factor can be used with
the net pressure coefficients for boundary
walls and lattice fences. The value of the
shelter factor ys depends on the spacing
between the walls or fences X, and the solidity
¢, of the upwind (sheltering) wall or fence.
Values of s are given in Figure 7.20.

The resulting net pressure coefficient on the
sheltered wall, cpnets, IS given by Expression
(7.6):

(7.6)
(2) The shelter factor should not be applied in
the end zones within a distance of h measured
from the free end of the wall.
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Pucynok 7.20 — KoegiuienT 3aropom:keHHst \Ps 1Jisl CTiH i oroposx s 3Havens ¢ Bix 0,8 no 1,0
Figure 7.20 — Shelter factor ys for walls and fences for ¢-values between 0,8 and 1,0

7.4.3 PexjaamMui muru

(1) Jns pexiaMHUX HIUTIB, MiAHATAX Hal
3eMJICI0 Ha BHCOTY Zg, Oinbiny HbK h/4 (muB.
pucyHok 7.21), Koe]ilieHTH CWIM HaJlaHi y

bopmymi (7.7):

¢t =1,80.

®opmymna (7.7) Takoxx miCHA ISl Zg, MEHIIIO]
bk h/4ib/h<1.

(2) PiBHOmifOUa HOPMAJIBHOT CHJIa JJIS IIHMTA
MOBHHHA TPUMMATHCS TaKO, IO Ji€ Ha BHU-
COTI LEHTPY INWTa, 3 TOPM30HTAILHUM €KC-
LEHTPHUCUTETOM €.

[MPUMITKA. 3HaueHHS TOpU30HTAJIBHOTO EKCIIEHTPH-
CHUTETy e MOXe HaJaBaTucsa y HarioHanbHOMY TOZATKYy.
PexoMeHnoBaHe 3HAUYEHHS:

e==0,25 -

(3) PexamHui mytH, IiIHATI HaJl 3eMJICIO HA BH-
COTY Zg, MeHmy Hix h/4 i mpu b/h > 1, moBunHI
PO3IIIAIATHCS SIK CTIHU-0TOPOXKi, B, 7.4.1.

b

7.4.3 Signboards

(1) For signboards separated from the ground
by a height zq grater than h/4 (see Figure 7.21),
the force coefficients are given by Expression
(7.7):

(7.7)
Expression (7.7) is also applicable where zq4 is
less than h/4 and b/h < 1.

(2) The resultant force normal to the signboard
should be taken to act at the height of the
center of the signboard, with an horizontal
eccentricity e.

NOTE. The value of the horizontal eccentricity e may
be given in the National Annex. The recommended
value is

(7.8)

(3) Signboards separated from the ground by a
height zq less than h/4 and with b/h > 1 should
be treated as boundary walls, see 7.4.1.

M|
|
+t h
e
e e
h
I'_'g Zy Zg

ITPUMITKA 1. BazoBa BucoTa: : Ze = zg + h/2
TTPUMITKA 2. BazoBa moma: Aref = b - h

NOTE 1. reference height: z. = zy4 + h/2
NOTE 2. reference area: Arf=b - h

Pucynok 7.21 — BuznaueHHsl 1151 peKJIaMHUX IIUTIB
Figure 7.21 — Key for signboards
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(4) HotpiOHO MPOBOAUTH MEPEBIPKY HA BTpa-
Ty CTIMKOCTI BHACJIIOK AUBEPTEHIIIT a00 3puB-
HOTO dutarepa.

7.5 KOE®IIIEHTU TEPTA

(1) TepTst NOTPIOHO PO3IIIAAATH VIS BUIIAKIB,
Bu3HaueHuX y 5.3(3).

(2) nst moBepXOHb CTIiH i MOKPUTTS HOTPIOHO
BUKOPHUCTOBYBATHUCS Ke(DIlli€EHTH TEPTA Cfr, AKi
HazgaHi B Tabnuui 7.10.

(3) bazoBa mioma Af moka3aHa Ha PUCYHKY
7.22. Cunu tepTs NOTPIOHO MPUKIAAATH IO
YaCTUH 30BHIMNIHBOI MOBEpPXHI, MapajesibHOi
BITPY, pO3TalllOBaHUX Ha BIICTaHI BiJ
KapHHU3iB a00 KYyTiB 31 CTOPOHH BITPY, IO
JOPIBHIOE MEHIIIOMY 31 3HaueHb 20 abo 4h.

(4) BazoBy BHCOTY Ze MOTpIOHO mHpUAMATH
PIBHOIO BHCOTI KOHCTPYKIIIi HaJI 3emier0 abo
BUCOTI OyaiBii h, quB. pucyHok 7.22.

(4) Divergence or stall flutter instabilities
should be checked.

7.5 FRICTION COEFFICIENTS

(1) Friction should be considered for the cases
defined in 5.3(3).

(2) The friction coefficients cf, for walls and
roof surfaces given in Table 7.10, should be
used.

(3) The reference area Ag is given in Figure
7.22. Friction forces should be applied on the
part of the external surfaces parallel to the
wind, located beyond a distance from the
upwind eaves or corners, equal to the smallest
value of 2-b or 4-h.

(4) The reference height ze should be taken
equal to the structure height above ground or
building height h, see Figure 7.22.

Taonanusa 7.10 — KoedinieHTn TepTs Cfr 1JIsl IOBEPXOHb CTiH, NapaneTiB i MOKPUTTH
Table 7.10 — Frictional coefficients cs for walls, parapets and roof surfaces

IToBepxHs KoedinieHnT Teprs Cir
Surface Friction coefficient cer
I'manka (ctanb, Tnaakuii 6eToH) 001
Smooth (i.e. steel, smooth concrete) '
I'py0a(uepiBHa) (rpyOuii 6€TOH, MPOCMOJIEH] JIOIIKH) 002
Rough (i.e. rough concrete, tar-boards) '
Hyxe rpyba (rpebeni, pebpa, CKIaIKm) 004

Very rough (i.e. ripples, ribs, folds)

BazoBa nioma
Reference area
A,

Pucynok 7.22 — ba3oBa mioma s TepTs
Figure 7.22 — Reference area for friction
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7.6 KOHCTPYKTUBHI EJJEMEHTH 3
HNPAMOKYTHHUM IIEPEPI3OM

(1) KoeoimieHT cuinm Cf KOHCTPYKTHBHUX €JIe-
MEHTIB MPSIMOKYTHOTO Tepepi3y Npu Hampsim-
Ky BITpY, HOPMaJILHOMY JI0O CTOPOHH TIepepizy,
noTpiOHO BU3HAYATH 32 hopmysioro (7.9):

Cf= Cro Yrya

ae:

Cto  KOEQIieHT CHIM MPSIMOKYTHOTO TIepe-
pi3y 3 rocTpuMu KyramMu 1 0e3 BpaxyBaHHS
KpaiioBUX e(eKTiB 3rifHO 3 pUCYHKOM 7.23

Yr KOe(]IIIEHT 3MEHIIEHHS IJIs1 KBajpaT-
HUX Mepepi3iB 13 3a0KpyriaeHuMu Kyramu. ‘Pr

3aJCKUTh, Bl uwciaa PeliHoimpaa, OuB.
MPUMITKY 1.
Yy, Koe(illileHT BpaxyBaHHS  KpalOBUX

e(eKTIB Il €JIEMEHTIB 3 BUIbHUM OOTIKAaHHSIM
KpaiB.

.0

7.6 STRUCTURAL ELEMENTS WITH
RECTANGULAR SECTIONS

(1) The force coefficient cs of structural
elements of rectangular section with the wind
blowing normally to a face should be
determined by Expression (7.9):

(7.9)
Where:
cro IS the force coefficient of rectangular
sections with sharp corners and without free-
end flow as given by Figure 7.23.
1 is the reduction factor for square
sections with rounded corners. ¥ depends on
Reynolds number, see Note 1.

¥, is the end-effect factor for elements
with free-end flow as defined in 7.13.

2,4

1235
124

1,65

0,9

2
3

o

A 2 6.7 1

2

Ci0
a1

-+ ez
5 10 20 50 ] d/b

Pucynok 7.23 — KoediuienT cuiu Cro NpAMOKYTHOTO Nepepizy
3 FOCTPUMH KyTaMH i 0e3 BiIbHOIr0 00TiKaHHS KpaiB
Figure 7.23 — Force coefficients cro of rectangular sections
with sharp corners and without free-end flow

[NPUMITKA 1. 3HadeHHA Yy MOXYTh HagaBaTHCA
HamionansHoMy momatky. PexomeHmoBani mpuOIH3HI
BEpXHI I'paHUYHI 3HAUEHHS Yy HAIAaHO HA PUCYHKY 7.24.
Pucynok 7.24 mpuiiMaeTbes IS HU3BKOTYPOYIEHTHHUX
ymoB. Lli xoedirieHTH TpUHHATI 3 MipKyBaHb OC3TEKH.

[MPUMITKA 2. PucyHOK 7.24 MOXe TaKOX BUKOPUCTO-
ByBaTHCs i Oyaisens i3 h/d > 5.0,

NOTE 1 The values of y, may be given in the National
Annex. Recommended approximate upper bound values
of y, are given in Figure 7.24. Figure 7.24 are obtained
under low-turbulent conditions. These coefficients are
assumed to be safe.

NOTE 2. Figure 7.24 may also be used for buildings
with h/d > 5.0.
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Pucynok 7.24 — KoeginieHT 3HMAKeHHS WYr JJIsI KBaJPATHUX NepepisiB i3 3a0KpyrIeHNMH KyTaMH
Figure 7.24 — Reduction factor wyr for a square cross-section with rounded corners

(2) The reference area Ares Should be
determined by Expression (7.10).

(2) bazoBy o1y Avef TOTPIOHO BU3HAYATH 32
dopmyoro (7.10):

Arer = |-b, (7.10)

ae:
I JIOB)KMHA KOHCTPYKTHBHOTO €JIEMEHTA,
SIKUW PO3TIIAIAETHCS.

ba3zoBa BucoTa Ze JOpIBHIOE MaKCHUMAaTbHIN
BHCOTI HaJ 3€MJICI0 YaCTWHH, IO PO3IJIsiaa-
€TBCH.

(3) dns mnactunuactux enementis (d/b < 0,2)
MIAHOMHI CHIIM MIPH MEBHUX KyTaX aTaku BITPY
MOJKYTh MPU3BECTH 1O 3POCTAHHS 3HAYEHb Cf
1o 25 %.

7.7 KOHCTPYKTHUBHI EJEMEHTH 3
IroCTPUMHU KPOMKAMM Y ITEPEPI3I

(1) KoedimieHT cuiu Cf KOHCTPYKTUBHHUX €lle-
MEHTIB 3 TOCTPHUMH KPOMKaMH Yy Tepepisi
(HampuKIIaa, eIEMEHTH 3 MOTEPEYHUMH Iepe-
pi3amH, SIK Ha PUCYHKY 7.25) BH3HAYa€ThCS 3a
dhopmyioro (7.11):

where:
I is the length of the structural element
being considered.

The reference height z. is equal to the
maximum height above ground of the section
being considered.

(3) For plate-like sections (d/b < 0,2) lift
forces at certain wind angles of attack may
give rise to higher values of ¢+ up to an
increase of 25 %.

7.7 STRUCTURAL ELEMENTS WITH
SHARP EDGED SECTION

(1) The force coefficient c¢ of structural
elements with sharp edged section (e.g.
elements with cross sections such as those
shown in Figure 7.25) should be determined
using Expression (7.11).

Cs= Cfo Y (7-11)

¥,  koedimieHT KpaiioBux edekris (auB. 7.13) ¥, is the end-effect factor (see 7.13).

FICEA4

d 1 I

Pucynok 7.25 — KoHCTPYKTHBHI e1eMeHTH 3 TOCTPHMMHU KPOMKAaMU y nepepisi
Figure 7.25 — Sharp edged structural sections

NOTE 1. The National Annex may specify cro. For all
elements without free-end flow the recommended value is
2,0. This value is based on measurements under low-
turbulent conditions. It is assumed to be a safe value.

[NPUMTIKA 1. B HamionansHOMY mOmaTKy MO-
KYTh BHU3HAYATHCh Cro. PEeKOMEHIOBaHE 3HAYCHHS
Juis BCiX enemeHTiB 0e3 roctpux kpais 2,0. Lle
3HAYEHHS BU3HAYAETHCS HA 3aMipaX HHU3BKOTYp-
OyJICHTHUX YMOB. 3HAYCHHS MPUIMAETHCI 3 YMOB
Oe3meKH.
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[MPUMITKA 2. ®opmyna (7.11) i pucynok 7.25
MOXYTb TaKOXX BHKOPHCTOBYBATUCS Ul OyaiBenb
izh/d >5,0.

(2) PospaxyHkoBi miomnii (IuB. PHUCYHOK
7.25) noBuHHI OyTH MPUUHATI K TOKa3aHO
HIDKYE!

NOTE 2. Expressions (7.11) and Figure 7.25 may also be
used for building with h/d > 5,0.

(2) The reference areas (see Figure 7.25), should
be taken as follows:

B (in) X — HanpsiMky (direction): Aretx=1-b (7.12)
B (in) y — nanpsimky (direction): Arety=1-d '
ae: where:

I JOBXUHA KOHCTPYKTMBHOIO e€Je-
MEHTA, AKUN PO3IIIAAAEThCS.

(3) VY Bcix BHmaakax po3paxyHKOBa BHCOTa
Ze TpuiiMaeTbCcs PIBHOIO BHUCOTI HaJ
3eMJIEIO JI0 TIepepi3y, M0 PO3TIIAAAETHCS.

7.8 KOHCTPYKTHUBHI EJIEMEHTH
3 NOHNEPEYHUM IIEPEPI3OM Y
DOOPMI INPABHJIBHOI'O
BAT'ATOKYTHKA

(1) KoedimieHT cuiu Cf KOHCTPYKTHBHHUX
€JIIEMEHTIB 3 MpPaBUJIBHUM 0araTOKyTHUM
nepepizoM 13 5 abo Oulblie CTOpOHAMH
citig Bu3HayaTHcs 3a Gopmysioro (7.13):

I is the length of the structural element being
considered.

(3) In all cases the reference height ze should be
taken as equal to the height above ground of the
section being considered.

7.8 STRUCTURAL ELEMENTS WITH
REGULAR POLYGONAL SECTION

(1) The force coefficient cs of structural elements
with regular polygonal section with 5 or more sides
should be determined using Expression (7.13).

Cs= Cro Y (7-13)
e: where:
W KoedillieHT  KpaoOBHX  yMOB, Y is the end-effect factor as defined in 7.13;

BH3HaueHui y 7.13
Cf,0 KOE(]IIIEHT CHJIM KOHCTPYKTUBHHX
€JIeMEHTIB 0e3 KpailoBUX €(hEeKTiIB.

[NPUMITKA. 3nayeHHs Cro MOXYTh HaJaBaTHCA Y
Hanionansnomy [onatky. PexomennoBaHi Tpaau-
LiiiHI 3HAYEHHsI OCHOBAaHI Ha BUMIiPIOBAHHSIX 33 HHU-
3bKO-TypOYJIEHTHUX YMOB HaBeJeHi B Tadmumi 7.11.

Cfo is the force coefficient of structural
elements without free-end flow.

NOTE. The values of cto may be given in the National
Annex. Recommended conservative values based on
measurements under low-turbulent conditions are given in
Table 7.11.

Taoanusa 7.11 — KoedinieHT cuimm Cro AJIsi NPaBUJIbHAX 0araTOKYTHHX Nepepi3is
Table 7.11 — Force coefficient cro for regular polygonal sections

I'naakicTh moBepxHi i .
. . . Yucao PeitHoabaca
Hucao cropin Tepepisu KB Reynolds number Cro
Number of sides Sections Finish of surface Re @ ’
and of corners
I’ sTuKyTHUK VYei VYei
5 Pentagon All All 1,80
[MecTukyTHUK VYei VYei
6 Hexagon All All 1,60
I'magxa noBepxHs Re <2,4-10° 1,45
surface smooth
r/b < 0,075 (2) Re>3-10° 1,30
8 BoceMukyTHUK T
Octagon JIagKa IMMOBEPXHA Re< 2. 105 1,30
surface smooth
r/b >0,075 2) Re>7-10° 1,10
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I'nagkicTh moBepxHi i

Yucao Peiinoanaca

Yucao cropin Ilepepizu KYTIiB
Number of sides Sections Finish of surface ReynoIFgles number cro
and of corners
JecaTnKkyTHUK VYei VYei
10 Decagon All Al 1,30
I'naygka moBepxus (3)
KyTH 330KpYIUICH 2:10°<Re < 1,2:10° 0,90
surface smooth (3) ’ '
12 I[Balggél;:%Kome corners rounded
Vi inmi Re < 4-10° 1,30
all others Re > 4-10°% 1.10
PosrnsnaeTses sk
[nanxa noepxus (3) 5 KpYroBHH MUK,
16-18 [licTHAAUATHKYTHUK KYTH 3a0KpyIJIeHi Re <2-10 suBHCh 7.9
Hexdecagon surface smooth (3) treat as a circular

corners rounded

cylinder, see 7.9

2-105<Re<1,2-10°

0,70

(1) Yumcno PeitHonbca 3 V = Vi i 3HaUCHHS Vi BU3HauYa€eThes B 4.3, Re BusHavaeThes B 7.9.

(1) Reynolds number with v = vy, and v given in 4.3, Re, is defined in 7.9.

(2) r = pagiyc 3aokpyrieHHs, b = giamerp omMcaHOro Koja, TUB. PUCYHOK 7.26.

(2) r = corner radius, b = diameter of circumscribed circumference, see Figure 7.26
(3) BuzHaueHe 1UIIXOM BUNPOOYBaHb y aepOJMHAMIYHIN TpyOi CEKIIITHMX MOJelneil 3 MOBEpXHEl i3 TaibBaHi30BaHOL
craii i mepepizom b = 0,3 m, i pamiycom 3aokpyrienns 0,06 - b.
(3) From wind tunnel tests on sectional models with galvanised steel surface and a section with b = 0,3 m and corner

radius of 0,06 b.

(2) dns Oymienms i3 h/d > 5 cro moxe
Bu3Hayatucs ¢opmymnoro (7.13) i maHuMH
tabmuiri 7.11 Ta 3rigHO 3 pUCyHKOM 7.25.

(3) BigHocHy tutotity Avef MOTPIOHO BU3HAYATH

Figure 7.25.

Pucynok 7.26 — [IpaBuibHuii 6araTokyTHHil mepepi3

Figure 7.26 — Regular polygonal section

3a popmysioro (7.14):

ac:

(2) For buildings where h/d > 5, cto may be
determined from Expression (7.13) and the

information contained in Table 7.11 and

(3) The reference area Arer is should be

obtained from Expression (7.14).

Aret=1-D,

where:

| AOBXXHWHA KOHCTPYKTHUBHOTO CJIICMCHTA, |
SIKUH PO3TIIAOAETHCA,
b JiaMeTp OMUCAHOTO KOJja, AWB. PHUCY- b
circumference, see Figure 7.26.

HOK 7.26.

being considered;

the diameter

(7.14)

is the length of the structural element

of circumscribed
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(4) BbazoBa BHUCOTa Ze, IO JOPIBHIOE MAaKCH-
MaJbHIA BHCOTI HaJ 3€MIIEI0 €JIEMEHTA, SIKUU
PO3TJISIAETHCA.

7.9 KPYTOBHUI IIUJITH]IP
7.9.1 KoedinieHTH 30BHIIIHHOI0 THCKY
(1) Koeoiuientn THCKY Tepepi3iB 3ajexaTh

Bix umcen Pednonbnca Re, ski BU3HAYAIOTHCA
3a popmyoro (7.15);

Re = b- V(Ze) ,
1%
ne:
b Jiamerp;
% KiHEeMaTH4YHa B’SI3KICTh MOBITpA (V =

15-10° m?/c);

V(Ze) MakcuMmalipHa  HIBHJKICTh
BA3HAYACTHCSI  3TIOHO 3
pUCyHKOM 7.27 Ha BHCOTI Ze.

(2)  KoediiieHTH 30BHIIIHBOTO THCKY Cpe
KpYroBUX LWJIIHJPIB MOBUHHI BU3HAYATHCS 32
bopmyoro (7.16):

BITpY,
MPUMITKOIO 2,

Cpe =Cpo
ae:
Cpo  KOE(IIIEHT 30BHINMIHBOTO THUCKY 0€3
0e3 BpaxyBaHHs KpaiioBux epekti (auB. (3));
Yie  KOedilieHT KpalloBHX yMOB (1UB. (4)).

(3) KoedimieHT 30BHIMIHBOIO THCKY Cpo
HaBEJICHUI Ha PUCYHKY 7.27 ISl pI3HUX YnCes
PeitHonbaca, sk QyHKIIS KyTa .

(4) KoedimieHT KpaiiOBUX yMOB BH3HAYAETHCS
3a popmymnoro (7.17):

Vo = 1
Wia = w+(l-w)'cos££.( ¢-a
2 \a,—a

< OA;

WVia = Wi
ne:
oA TOYKa BIPUBY MOTOKY (IUB. PUCYHOK
7.27);
7y koe(illieHT KpaoBUX yMOB (OMB.
7.13).

“Wags

(4) The reference height z. is equal to the
maximum height above ground of the section
being considered.

7.9 CIRCULAR CYLINDERS
7.9.1 External pressure coefficients
(1) Pressure coefficients of sections depend

upon the Reynolds numbers Re defined by
Expression (7.15).

(7.15)
where:
b is the diameter;
Y is the kinematic viscosity of the air (v =

15-10°° m?/s);
V(ze) is the peak wind velocity defined in
Note 2 of Figure 7.27 at height ze.

(2)  The external pressure coefficients Cpe
of circular cylinders should be determined
from Expression (7.16).

(7.16)

where:

Cpo IS the external pressure coefficient
without free-end flow (see (3));

v IS the end-effect factor (see (4)).

(3) The external pressure coefficient cpo is
given in Figure 7.27 for various Reynolds
numbers as a function of angle a.

(4) The end-effect factor i, is given by
Expression (7.17).

aust (for) 0° < o < otmin;

min in <

" D s (for) omin < a (7.17)
ms (for) aa < o <180°,

where:

oA is the position of the flow separation
(see Figure 7.27);
Y is the end-effect factor (see 7.13).
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[MPUMITKA 1. IIpoMixHi 3HaueHHS MOXYTh BH3Ha-
YaTUCS JIIHIHHOIO IHTEPITOJISILIETO.

[MPUMITKA 2. TurnoBi 3HaueHHs AJ1s1 PUCYHKA 3Be/IeH]
B Tabmuiro 7.12. PucyHOK 1 TaONMIll BU3HAYAKOTHCS

2~qp

yucioMm PeitHonpaca 3 V= i Op, HABEJCHUM Yy
p

4.5.

[MTPUMITKA 3. BepxHiii JliBUi pUCYHOK BU3HAYAETHCS
exBiBanenTHOW HepiBHicTio K/b, MeHmor Hik 5-10™
TumoBe 3Ha4YeHHs BUCOTH HepiBHOCTI K HamaeTbes B
Tabmuui 7.13.

p0 4

-1

-2

\

p0 min

A
2

<

3]

rd
/l/
LY
< \\\0)
\‘9\706
w -

N

NOTE 1. Intermediate values may be interpolated
linearly.

NOTE 2. Typical values in the above Figure are shown

in Table 7.12. Figure and Table are based on the

2~qp

——— and gp given in 4.5.
p

Reynolds number with v=

NOTE 3. The above Figure is based on an equivalent
roughness k/b less than 5-10* Typical values of
roughness height k are given in Table 7.13.

PucyHnok 7.27 — Po3nogij THCKY KPYTOBUX IMJIiHAPIB AJ15 Pi3HUX
3HaYeHb ynciaa PeiiHoabaca i 0e3 BpaxyBaHHs KpaiioBux edeKTiB
Figure 7.27 — Pressure distribution for circular cylinders for different
Reynolds number ranges and without end-effects

Tadauusa 7.12 — TunoBi 3Ha4YeHHs AJIA PO3NOALLY TUCKY VIS KPYTOBUX HUJIIHAPIB NPU Pi3HMX 3HAYEHHAX YHCeI

PeiiHosibna i 0e3 BpaxXyBHHSI KpaiioBUX eeKTiB

Table 7.12 — Typical values for the pressure distribution for circular cylinders for different Reynolds number

ranges and without end-effects

Re Omin Cpo,min A Cpo,h
5-10° 85 -2,2 135 -0,4
2-10° 80 -1,9 120 -0,7
107 75 -1,5 105 -0,8
ne (where):
Olmin MOJTOXKEHHST MiHIMaJIBHOTO THCKY B Tpamycax [°] (is the position of the minimum pressure in [°]);
Coomin  3HAYEHHS MiHIMambHOTO Koedimienta Tucky (is the value of the minimum pressure coefficient);
oA MOJTOXKEHHS pO3MoiTy moToKy BiTpy [°] (is the position of the flow separation in [°]);
Cpo,h 6a3oBuit koedirient Trcky (is the base pressure coefficient).
(5) BazoBy miorry Avref TOTPIOHO BH3HAYATH 3a (5) The reference area Arr should be

dopmyioro (7.18):

Aref: Ib

(6) baszoBa BHCOTa Ze piBHA MaKCHMAJbHii
BHCOTI HaJT 3¢MJICIO 30HH, 1110 PO3TJIAIA€THCA.

determined from Expression (7.18):
(7.18)

(6) The reference height z. is equal to the
maximum height above ground of the section
being considered.

66



7.9.2 KoedinienTn cuniau

(1) Koeoimient cuau Cf JjIs CKIHUCHHOTO
KPYroBOTO IMJIIHJpa MOTPIOHO BU3HAYATH 3a
dbopmymnoro (7.19):

Cf= Cfo Y,

ae:
Cto  KoedimieHT cuim OWIHAPIB 06e3 00Ti-
KaHHsI BUIbHUX KIiHIIB (IMB. pUCyHOK 7.28);
13 Koe(ilieHT KpaloBHUX e(eKTiB (JIuB.
7.13)
Cf‘ﬂ
14

0,11
6=
“ (Re/0°)"

1.2

1,0

0.8

0,6

04

0,2

7.9.2 Force coefficients

(1) The force coefficient ct for a finite circular

cylinder should be determined from
Expression (7.19).

(7.19)
where:
cro IS the force coefficient of cylinders

without free-end flow (see Figure 7.28);
Wi is the end-effect factor (see 7.13).

0,18 log(10 kib)
G2+
1#0,4 log (Re/10°)

<10°

0,0

10° 2 3 4 6 810°

2 3 4 6 810 Re

Pucynok 7.28 — KoeginieHT cnau Cro Kpyropux HuJIiHApiB 6e3 o0TikaHHsA BUIBHUX KiHIIB 1 1J1st
pi3Hoi exkBiBaseHTHOI WOpcTKOCTI K/D
Figure 7.28 — Force coefficient cro for circular cylinders without free-end flow and for different
equivalent roughness k/b

[MPUMITKA 1. Pucynoxk 7.28 MOXHa TakoX BHKO-
pucratu s Oyaisens i3 h/d > 5.0.

[NIPUMITKA 2. Pucynok 7.28 BU3HAYa€ThCS HYHCIOM
2-q

Peiinonpaca 3 V= i Qp, HamaHoro B 4.5.

p

(2) 3HaueHHs €KBiBaJEHTHOI MIOPCTKOCTI IMO-
BepxHi K HagaroThes B Tabmwmi 7.13.

(3) st BuTHX KabemiB Cro AopiBHIOE 1,2 s
BCIX 3HayeHb yucia PeliHonbaca Re.

NOTE 1. Figure 7.28 may also be used for building
with h/d > 5.0.

NOTE 2. Figure 7.28 is based on the Reynolds number
2~qp

with v=,|—— and gp given in 4.5.
p

(2) Values of equivalent surface roughness k
are given in Table 7.13.

(3) For stranded cables crp is equal to 1,2 for
all values of the Reynolds number Re.

Tabauus 7.13 — KoegiuieHT ekBiBaeHTHOI IOPCTKOCTI moBepxHi K

Table 7.13 — Equivalent surface roughness k

. ExBiBasieHTa IOPCTKiCTH . ExgiBajieHTa mIOpCTKiCTH
Tun noBepxHi - Tun noBepxHi -
Equivalent roughness Equivalent roughness
Type of surface Type of surface
k, mm k, mm
Ckio 0,0015 I'magkwuit OetoH 0.2
glass smooth concrete
[onipoBanuit MmeTan CrtpyraHa gepeBuHa
. 0,002 0,5
polished metal planed wood
BucoxkosikicHe dapOyBanHsI I'pybnii 6eton
. - 0,006 1,0
fine paint rough concrete
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Tum nosepxni ExBiBajieHTa IIOPCTKICTH Ton noBepsni ExBiBajieHTa IIOPCTKICTH
Equivalent roughness Equivalent roughness
Type of surface K, mm Type of surface K, mm
I'pybo posnmisiHa
??§6y1;?§?ﬂ HaIMICHHIM 0,02 JepeBHHa 2.0
prayp rough sawn wood
Crainb 0e3 MOKPHUTTS Ipxa
bright steel 0,05 rust 20
YasyH Kawm’gna knaaxa
cast iron 0.2 brickwork 3,0
l'anpBaHi30BaHa cTaib
- 0,2

galvanised steel

(4) BazoBy mutonry Avef IOTPIOHO TIpUIIMATH 32
dopmyoro (7.20):

Aref = Ib,

Je:
| JIOBJ)KMHA KOHCTPYKTUBHOTO €JIEMEHTA,
IO PO3TJISIAETHCS.

(5) BasoBa BucoTa Ze piBHa MaKCHMAJbHIi
BHCOTI HaJT 3¢MJICIO 30HH, 110 PO3TIISIA€THCS.

(6) st mumiHapiB moOM3Y MI0CKOT TOBEPXHI
3 BiJIHOIIEHHAM BinctaHi Zg/lb < 1,5 (muB. pu-
CyHOK 7.29) HeoOXimHa 0COOJIMBa PEKOMEH-
Jartis.

(4) The reference area Arer should be obtained
by Expression (7.20).

(7.20)
where:
I is the length of the structural element
being considered.

(5) The reference height ze is equal to the
maximum height above ground of the section
being considered.

(6) For cylinders near a plane surface with a

distance ratio zg/b < 1,5 (see Figure 7.29)
special advice is necessary.

Pucynok 7.29 — Huninap no6amu3y miockoi noBepxHi
Figure 7.29 — Cylinder near a plane surface

7.9.3 KoedimieHTH cHIH ISl BePTHKAJb-
HHUX HUWIIHAPIB, PO3TAIIOBAHUX Y PAJ

Jliisi BEpTUKAIbHUX KPYTOBUX IMIIIHAPIB, PO3-
TallOBaHUX Y Psill, KOe(IiieHT cuiiu Cro 3aje-
KHUTb Bil HAIPSMY BITPY BIJHOCHO OC1 pAIy 1
BiJl BIZIHOIIICHHS BiICTaHi a 10 aiamerpa b, sk
BU3HaueHO B Tabmuii 7.14. Koedirient cuu
Cf JUT KOYKHOTO IIIIIHApPA MOYKHA OTPUMATH 32
dopmymoro (7.21):

7.9.3 Force coefficients for vertical
cylinders in a row arrangement

For wvertical circular cylinders in a row
arrangement, the force coefficient cro depends
on the wind direction related to the row axis
and the ratio of distance a and the diameter b
as defined in Table 7.14. The force coefficient,
cr, for each cylinder may be obtained by
Expression (7.21):

Cf= Cfo Wr K, (7.22)
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ae:

Cto  KoedilieHT cuiM UWIHAPIB 06e3 00Ti-
KaHHs BUIbHUX KpaiB (muB. 7.9.2);

V. KoediieHT KpaiioBux edekriB (muB. 7.13);
K KoedimieHT, HaBeaeHUH y Tabmuui 7.14 (s
HAMOUTHIIT HECTIPUATIUBUX HANIPSMIB BITPY).

where:

cro IS the force coefficient of cylinders
without free-end flow, (see 7.9.2);

(778 is the end-effect factor (see 7.13);

K is the factor given in Table 7.14 (for
the most unfavourable wind direction).

Tabauusa 7.14 — KoedinieHT « 1151 BepTHKATBHAX NMJIIHAPIB, PO3TALIOBAHUX Y PA
Table 7.14 — Factor « for vertical cylinders in a row arrangement

a/b K
alb<35 1,15
210—E
3,5<a/b<30 B b
“7 g0
a/b>30 1,00

NI
\
\ [/

a: Bigcrans (distance)
b: niamerp (diameter)

7.10 COEPU

(1) KoeditieHT cuim y HanpsAMKY Jil BITPY Cx
BHU3HAYA€EThCs K (PyHKI uncna PeitHosbaca
Re (muB. 7.9.1) i exBiBaJIeHTHOI MIOPCTKOCTI
k/b (muB. Tabauro 7.13).

[MPUMITKA 1. 3HaueHHA Cfx MOXYTh HaJaBaTUCS Yy
HauionansHomy pomaTtky. PexkomeHmoBaHi 3HaueHHS,
BH3HAYEHI BUMIPIOBAaHHAMH Yy Cla0OTypOyJeHTHOMY
MOTOI, HAJAIOThcsi Ha pUCYHKY 7.30 npu uucmi

2-q

PeiiHonbaca 3 V= i Qp , BU3HA4YEHOro y 4.5.

p

I[MPUMITKA 2. 3nauyenns na pucyHky 7.30 oOmexeHi
yMOBOIO Zg > b/2, me zq — Bimcrams Bim cdepu 10
IUTOCKOI MoBepxHi, b — miamerp (muB. pucynok 7.31).
Jlost Zg < b/2 xoeditiient cumu Crx MHOXUTBCS Ha 1,6.

Cix 0,7 -
0,6
0,5 1

0,4

7.10 SPHERES

(1) The alongwind force coefficient cgx of
spheres should be determined as a function of
the Reynolds number Re (see 7.9.1) and the
equivalent roughness k/b (see Table 7.13).

NOTE 1. The values of ctx may be given in the National
Annex. Recommended values based on measurements
in low turbulent flow are given in Figure 7.30. Figure
2~qp
7.30 is based on the Reynolds number with v=,|——
p
and gp given in 4.5.

NOTE 2. The values in Figure 7.30 are limited to values
Zq > b/2, where z4 is the distance of the sphere from a
plain surface, b is the diameter (see Figure 7.31). For zq
< b/2 the force coefficient ctx is be multiplied by the
factor 1,6.

0,3 1

0,2 1

0,1

0,0

smooth surface

[J1a/1Ka noBepxHs

10° 2 3 4567810

2

3 4567810 2 3
Re

Pucynok 7.30 — KoediuienT cuiu y HanpsiMky Iii BiTpy ai1s cdep
Figure 7.30 — Alongwind force coefficient of a sphere
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(2) KoeoimieHT BepTHUKaIbHOI CHIH Cfz IS
cdep BusHauaeTbes Gopmysioro (7.22):

=0

Z

Cy

¢c;, =+0,60 nn (for) z, <g.

(3) B o006ox Bumagkax 0a3oBa Iutomia Avef
MOBHUHHA OTpUMYBaTHCs 3 popmynu (7.23).

b2
Aref =mT-—.
(4) ba3oBy BHCOTY TIOTPIOHO MPUAMATH SIK:
B b
2,=2y+5.
—

(2) The vertical force coefficient ct, of spheres
Is given by Expression (7.22).

mis (for) z, >g;

(7.22)

(3) In both cases the reference area Aret Should
be obtained by Expression (7.23).

(7.23)
(4) The reference height should be taken as:

(7.24)

o

Pucynok 7.31 — Cdepa nopsj i3 n10cKo10 nNoBepxHero

Figure 7.31 — Sphere near a plain surface

7.11 TPATYACTI KOHCTPYKIII TA
HHIAMOCTKHA

(1) KoedirienT cuimu Cf rpaT4acTHX KOHCTPYK-
Ii{ Ta MiIMOCTKIB 13 MapajelbHUMHU MOSCAMH
noTpibHO BH3Ha4atu 3a Ghopmyinoro (7.25):

Cs= Cfo"Yn,

ae:
Cf0 KOE(IIiEHT CHJIM T'PAaT4yacTUX KOHCT-
PYKIIii Ta miaMOCTKIB 0e3 KpailoBuX e(deKTiB.
Bin naBenenuii Ha pucynkax 7.33 — 7.35 sk
bynkiist koedimienrta cyminbaocTi @ (7.11(2))
1 uncna Pertnonnaca Re;

Re yucino PelHosbiaca, mnpuiiHATE Ha
OCHOBI CepeTHBOTO JiameTpa cTpukHs bj, muB.
MPUMITKY 1;

b2 Koe(illieHT, 10 BpPaxoOBye KpaioBi
epextn (muB. 7.13) Ak (yHKUiA THYYKOCTI
CTPIKHS A, 110 po3paxoBana 3 | i b = d, nus.
pucyHok 7.32.

7.11 LATTICE STRUCTURES AND
SCAFFOLDINGS

(1) The force coefficient, cf of lattice struc-
tures and scaffoldings with parallel chords
should be obtained by Expression (7.25).

(7.25)

where:

Cfo is the force coefficient of lattice
structures and scaffoldings without end-
effects. It is given by Figures 7.33to 7.35 as a
function of solidity ratio ¢ (7.11(2)) and
Reynolds number Re.

Re is the Reynolds number using the
average member diameter b, see Note 1.

Y is the end-effect factor (see 7.13) as a
function of the slenderness of the structure, A,
calculated with | and width b = d, see Figure
7.32.
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[MPUMITKA 1. Pucynkn 7.33 — 7.35 0Ga3yroTbcsi Ha
2-q

yucii PeliHonbnca 3 V= i0p, HamaHoro B 4.5.

p

TIPUMITKA 2. HamioHaiabHHil IOZATOK MOXE Hazia-
BaTH KOe(II[iEHT 3MEHIIEHHS /I MiJAMOCTKIB 0e3
MIOBITPOHENPOHUKHOTO OTOPO/PKEHHSI 1 Ha SIKi BIUIH-
BalOTh OI'OPOJUKYBaJIBHI CYIUIBHI ciopy . Pexomenmo-
BaHe 3Ha4YeHHs Hajgano B PrEN 12811.

NOTE 1. Figures 7.33 to 7.35 are based on the

2~qp
——— and gp given in 4.5.
p

Reynolds number with v=

NOTE 2. The National Annex may give a reduction
factor for scaffolding without air tightness devices and
affected by solid building obstruction. A recommended
value is given in prEN 12811.

Pucynok 7.32 — I'patyacTi KoHCTpyKUii 200 MiAMOCTKH
Figure 7.32 — Lattice structure or scaffolding
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Pucynok 7.33 — KoegimieHT crau Cro 1l IVIOCKUX IPATYACTUX KOHCTPYKILiH 3 eJIeMEHTAMH i3 KYTHKIB K
(yHkuis koepinieHTa cyuiabHOCTI @
Figure 7.33 — Force coefficient cro for a plane lattice structure with
angle members as a function of solidity ratio ¢
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Pucynok 7.34 — KoediuieHT cuiu Cro iJIsl HPOCTOPOBUX rPATYACTHX KOHCTPYKIiii 3 eJleMeHTaAMHU i3 KYTHKIB K
¢yukuis koedpinieHTa cyuinbHocTi @
Figure 7.34 — Force coefficient cro for a spatial lattice structure with
angle members as a function of solidity ratio ¢
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Pucynox 7.34 — KoedinieHT cuiu Cro AJIS1 IVIOCKHUX i MPOCTOPOBMX I'PATYACTUX KOHCTPYKUIH 3 eJieMeHTaMU i3
KPYTJIHM MoNepeYHnM mnepepizom
Figure 7.35 — Force coefficient cro for plane and spatial lattice structure with
members of circular cross-section

(2) KoeoimieHT CyIITBHOCTI (, BU3HAYAETHCSI
dhopmyroro (7.26):

A
="
AC
ae:
A CyMa TPOEKIIH IUION] eJEMEHTIB 1
BY3JIOBUX (PACOHOK, $Ki TPOCKTYIOThCS Ha
CTOPOHY, 110 PO3IISTAETHCS
A= bli+ 3 Ay
i k
Ac IJIOIIAa BEPTHKAIBHOI MpOEKIlii, oOMe-

»KeHa KOHTypamu KOHCTpyKii Ac=d - |;

| JOBKMHA TPaTYacTOl KOHCTPYKIIIT,

d UIMPUHA TPATYACTOT KOHCTPYKIIIT,

bi, li mpoekis MmMHMPHHM 1 JOBKHUHH OKpe-
MOTO CTPUXKHS 1 (AUB. pUCyHOK 7.32).

Ag«  TuTomia HakIaaku K.

(3) BazoBy mioiy Aref HOTPIOHO BU3HAYATH 32
¢bopmymnoro (7.27):

Aref =A.

(4) Ba3oBa BUCOTa Ze JOPIBHIOE MaKCUMAJIBbHIH
BHICOTI €JIEeMEHTa HaJl 3eMJICHO.

(2) The solidity ratio, ¢, is defined by
Expression (7.26).

(7.26)
where:
A is the sum of the projected area of the

members and gusset plates of the face
projected normal to the face:

A=D"b L +> A
i k

Ac is the the area enclosed by the
boundaries of the face projected normal to the
face=d - [;

I is the length of the lattice;

d is the width of the lattice;
bi, i is the width and length of the
individual member i (see Figure 7.32),

projected normal to the face;

Agk is the area of the gusset plate k.
(3) The reference area Arr should be
determined by Expression (7.27).

(7.27)

(4) The reference height ze is equal to the
maximum height of the element above ground.
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7.12 TIPAIIOPH

(1) Koedimientu cuiu Cf i 6a30BOi 10T Avef
JUTSL IPanopiB HaJlAl0Thes B Tabmumi 7.15.

(2) baszoBa BHcOTAa Ze JOpPIBHIOE BHCOTI
parnopa HaJl 3eMIICHO.

Taoaunsa 7.15 — KoedinieHT cuim Cr 171 npanopis
Table 7.15 — Force coefficients ct for flags

7.12 FLAGS

(1) Force coefficients ¢ and reference areas
Ares for flags are given in Table 7.15.

(2) The reference height z. is equal to the
height of the flag above ground.

Ipanopu Aref
Flags

Ct

IIpanopu, 3akpinJeni 3 ycix 0okiB

Fixed Flags
I" h-l
——

Cuna neprieHIUKyJspHa 10 TUIONIMHHU [Iparnopa
Force normal to the plane

1.8

He3akpinueni npanopn

Free Flags
L
——

¢ -3
> I A
0,5-h-1
—
Cuuia zii€ B IUIOUIMHI MTparnopa
Force in the plane
e (where):
m¢ Maca Ha OAMHUITIO TUTomTi mparopa (is the mass per unit area of the flag);
p mineHiCTh TIoBiTps (7.1) (is the air density (7.1));
Ze BHcoTa Tipanopa Hax 3emitero (is the height of the flag above ground).

[MPUMITKA. ®opmynu it He3aKpiIUIEHNX paropiB BKIOYAIOTh IMHAMIYHI CHIIM BiJ (uiatepa.
NOTE. The equation for free flags includes dynamic forces from the flag flutter effect.

713 PO3PAXYHKOBA(E®EKTHUBHA)
I'HYUYKICTbD A I KOE®IINIEHT KPAUO-
BUX E®EKTIB v,

(1) V BiamoBigHMX BHIaIKaX Y BU3HAYAETHCS
K (PYHKIIISI THYYKOCTI A.

IMPUMITKA. Koedimientn cwim, Cro, (7.6 — 7.12)
0a3ylOThCSI HAa BUMIPIOBAHHSAX Ha KOHCTPYKIIAX 0Oe3
0oOTiKaHHS BUTPHHUX KIiHIIIB, BiJJIaJIEHUX BiJ TOBEpXHi
3emiti. KoedimieHT kpaifoBux e(heKkTiB BpaxoBye 3MEH-
IICHWH Omip KOHCTPYKINI BiJf MOTOKY BITPY HaBKOIO
KpaiB (kpaiioBuii edext). Pucynok 7.36 i tabmums 7.16
TPYHTYIOTBCS Ha BHMIPIOBAHHAX Y CIa0OTypOyIeHT-
HOMY TOTOIi. 3HAa4YeHHS, fAKi BPAaXOBYIOTh €QPEKTH
TypOyJIEHTHOCTi, MOXYTh 3amaBaTucs y Harionas-
HOMY JIOJIaTKy.

7.13 EFFECTIVE SLENDERNESS A AND
END-EFFECT FACTOR ws.

(1) Where relevant, the end-effect factor
should be determined as a function of
slenderness ratio A.

NOTE. The force coefficients, cto, given in 7.6 to 7.12
are based on measurements on structures without free-
end flow away from the ground. The end-effect factor
takes into account the reduced resistance of the structure
due to the wind flow around the end (end-effect). Figure
7.36 and Table 7.16 are based on measurements in low
turbulent flow. Values, taking the effect of turbulence
into account may be specified in the National Annex.
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(2) Po3paxyHkoBa THYYKICTh A BHU3HAYAETHCS
3aJIOKHO BiI PO3MIpIB KOHCTPYKIii Ta ii
HOJIO’KCHHSI.

ITPUMITKA. Hanionanehuii JlogaToxk MoxKe HaJaBaTH
3HA4YCHHS M A 1 ) . PeKoMeHI0BaHI 3HAYCHHS JUIS A
HAJAIOThCA B TaOmuIl 7.16 1 Opi€HTOBHI 3HAYCHHS LIS
Y, HaBONATHCS Ha PpPHUCYHKY 7.36 i pi3HHX
Koe(ilLliEHTIB CyLIBHOCTI .

(2) The effective slenderness A should be
defined depending on the dimensions of the
structure and its position.

NOTE. The National Annex may give values for A and
v, . Recommended values for A are given in Table 7.16
and indicative values for v, are given in Figure 7.36 for
different solidity ratio .

Tabauusa 7.16 — PexomenaoBaHi 3HaYeHHsI A VISl IWIIHAPIB, 0araTOKyTHUX Nepepi3iB, MPIMOKYTHHUX Nepepisis,
KOHCTPYKTHBHMX €JIEMEHTIB 3 TOCTPUMH KPasiMH i IPATYaCTHX KOHCTPYKIii
Table 7.16 — Recommended values of A for cylinders, polygonal sections, rectangular sections, sharp edged

structural sections and lattice structures

ITonoskeHHsT KOHCTPYKII,

Ne Position of the structure,

BiTep neprneHIuKyJIsIPHMIA 10 MJIOIMHUA PUCYHKA

wind normal to the plane of the page

Po3paxyHkoBa rHyYKicTh A
Effective slenderness A

SIS

g

s b <1

1 ' | b
z.2b 2922b

Jist GaraToKyTHUX, IPSIMOKYTHHX 1 Tiepepi3iB 3
TOCTPUMH KpasiMU Ta TPaT4aCTUX KOHCTPYKIIN
(For polygonal, rectangular and sharp edged
sections and lattice structures):

s | > 50 m, A =1,4 1/b abo A = 70, sxwnii
MEHIINI

- k-by<1,50

- = by<1,5b

-

bg=22,5b

(for 1 >50m, A =1,4 I/b or A = 70, whichever is
smaller);

s | <15 M, A =2 I/b abo A = 70, sxuii MeHIIUI
(for I <15 m, A =2 I/b or A = 70, whichever is
smaller);

JJist KpyroBuX HMNIHAPIB
(For circular cylinders):

s | > 50 m, A =0,7 1/b a6o A =70, axuii
MEHIIUH

(for 1 > 50, 2 =0,7 I/b or L =70, whichever is
smaller);

s | <15 m, A =I/b a6o A =70, saxuii MeHIIHI
(for I <15 m, A =I/b or A =70, whichever is

| | smaller);
£
Jl1st MpOMIDKHUX 3HAUYEHB | BHKOPHCTOBYETHCSI
TiHIHA IHTePIOAIisA
(For intermediate values of I, linear interpolation
should be used).
s 1> 50 m, A=0,7 I/b abo A = 70, sxuii
OlIbIINI
(for I > 50 m, A =0,7 I/b or X = 70, whichever is
larger);
by2280 |
" i | <15 m, A =I/b abo A = 70, sAxwuii Ginpmmi
4 e JL LA (for 1 <15 m, A =I/b or 1. = 70, whichever is
—_t larger);

JI1st MpOMIDKHUX 3HAUYEHDb | BHKOPHCTOBYETHCSI
TiHIHA IHTePIOIAIisA

(For intermediate values of I, linear interpolation
should be used).
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Pucynox 7.36 — 3nayenHs koedinienTa kpaiioBux eeKkTiB ). Ik GyHKUIT KoedinieHTa cynmiabHOCTI @
B 3aJ1€2KHOCTI Bi/l THYYKOCTi A
Figure 7.36 — Indicative values of the end-effect factor wys. as a function of solidity ratio ¢
versus slenderness A

(3) KoeoirieHT CyiIBHOCTI (@ TIPEACTaBACHUN (3) The solidity ratio ¢ is given by (see Figure
(muBHCH pucyHOK 7.37) dopmynoro (7.28): 7.37) Expression (7.28).

® A (7.28)
ae: where:
A CyMa  TpOEKIH  TIom[  OKPEeMHUX A is the sum of the projected areas of the
€JIEMEHTIB; members;
Ac 3arajbHa TUTOIIA 30BHINTHIX PO3MIpiB Ac is the overall envelope area Ac =1 - b.
Ac = I b

F‘\
VAVAYAV:
| 7 | A=tb

Pucynok 7.37 — BusHaueHHs1 Koe(ilieHTa CyHiILHOCTI @

Figure 7.37 — Definition of solidity ratio ¢
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8 BITPOBI HABAHTAXEHHS
HA MOCTHA

8.1 3AT'AJIbHI NIOJIO’KEHHS

(1) Ie#t posmim 3aCTOCOBYETHCS JIUIIE IS
MOCTIB 3 TIOCTIHHOIO BHCOTOIO 1 TOCTIHHUM
MOTIEPEYHUM TIepepizoM, SK T0Ka3aHO Ha
pPUCYHKY 8.1, sIKuii CKIa1a€ThCsl 3 OIMHUYHOIO
JOPOKHBOTO TIOJIOTHA 3 OJHUM abo Ouibiie
MIPOTOHAMH.

[MPUMITKA 1. BitpoBi HaBaHTa)K€HHS Ha 1HII THITH
MOCTIB (HaNpHKJIaJ] apKOBHMA, MiIBICHUN a00 BaHTOBHIA
MICT, KPUTI MOCTH, PyXOoMi MOCTH i 3 OaraTeMa abo
CKJIaJIHO BUTHYTHMH IUIMTAMH) MOXYTh BU3HAYaTUCS Y
HarrionansHOMY TOZIATKY.

[MTPUMITKA 2. Kyr HanpsiMKy BiTpy A0 OCi TIOJIOTHA Y

BEPTHKAJbHIA 1 TOPH3OHTAIBHIM IUIOMIMHAX MOXE
Bu3Hauarucs y HamionansHomy Jlonatky.

PepMa 9H IUTHTA
=
Truss or plate

8 WIND ACTIONS ON BRIDGES

8.1 GENERAL

(1) This section only applies to bridges of
constant depth and with cross-sections as
shown in Figure 8.1 consisting of a single
deck with one or more spans.

NOTE 1. Wind actions for other types of bridges (e.g.
arch bridges, bridges with suspension cables or cable
stayed, roofed bridges, moving bridges and bridges with
multiple or significantly curved decks) may be defined
in the National Annex.

NOTE 2. The angle of the wind direction to the deck

axis in the vertical and horisontal planes may be defined
in the National Annex.

BigKpHTO 9H 3aKPHTO
Open or closed

0O

b
e

PepmMa IH IUTHTA
—
Truss or plate

Pucynok 8.1 — ITonepeuni nepepi3zu cTaHIapTHOI KOHCTPYKIIT MPOroOHOBOI 0y 10BU
Figure 8.1 — Cross-sections of normal construction decks
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(2) Cuna BiTpy, SIKa BIUIMBAa€E HA IPOTOHOBY
KOHCTPYKIIi0, po3risiaaerhes B 8.2 1 8.3. Taki x
BIUIMBH Ha OTIOPU MOCTY PO3IJISAoThCs B 8.4.
SIKIo cmiy, 10 BIUIMBAIOTH HA Pi3HI YaCTHHU
MOCTY B OTHOMY HalpsIMKY Jii BiTpy, — HECTIpH-
ATIIUBI, TO BOHU PO3TIBIIAIOTHCS SIK OJJHOYACH.

(3) BirpoBi HaBaHTa)XEHHSI HA MOCTH CTBOPIO-
I0Th CHJIM B HampsiMKax X, Y 1 Z, sSIK MMOKa3aHo
Ha PUCYHKY 8.2, nie:

X-HaNpsIMOK ~ HAIPSIMOK TapaleIbHUH MUpPHU-
HI MPOTOHOBOi KOHCTPYKIIi, MEePHEHAUKYIISIP-
HUU JI0 IPOTOHY;

Y-HampsIMOK ~ HaIpsIMOK Y3JIOBX IPOTOHY;
Z-HampsIMOK ~ HampsSIMOK TEPIIEeHANKYIISIPHUNA
710 POrOHOBOT KOHCTPYKIII.

Cumm y X- 1 Y- HanmpsIMKax YTBOPIOIOTHCS BiJ
Ii1 BITpY B PI3HUX HampsIMKax 1 3BUUalHO HE €
onHovacHUMU. CuiM, 0 CTBOPIOIOTHCA Y Z-
HampsIMKy, MOXYTb BHHHKAaTH B pe3yJbTaTl
BITPY B HIMPOKOMY Jlialla30H1 HANpPSIMKIB; SIK-
10 BOHM HECHPUSITINBI Ta ICTOTHI, TO MOXYTh
po3rasgaTucs SK OJHOYACHI 3 CHJIaMH, UIO
CTBOPIOIOTHCSL 'y OyIb-SKOMY IHIIOMY Hall-
PAMKY.

[MPUMITKA. YMOBHI mo3Ha4eHHs, 110 BUKOPUCTOBY-
I0ThCSL Ul MOCTIB, BIIPI3HAIOTHCS BiJ| BU3HAYCHHUX Y
1.7. HactynHi yMOBHI 1MO3Ha4€HHSI BUKOPHCTOBYIOThCSI
JUISl MOCTIB!

L JIOBXHHA B Y-HAIPAMKY;
b NIMPUHA Y X-HATIPSIMKY;
d BHCOTA Y Z-HATIPSIMKY.

3nauvenns L, b i d, HaBenmeni Ha pucyHKy 8.2, GimbIm
TOYHO BHM3HAYEHI Y HACTYIHHX IyHKTaXx. YMOBHI
rno3HadeHHs i b 1 d HeoOXigHO 3MIiHIOBATH, KOJIH 1€
CTOCYETBCS PO3ILIIB 5 — 7.

Bitep
Wind

\

(2) Wind forces exerted on decks are dealt
with in 8.2 and 8.3. Those exerted on piers are
dealt with in 8.4. The forces exerted on
various parts of a bridge due to wind blowing
in the same direction should be considered as
simultaneous if they are unfavourable.

(3) Wind actions on bridges produce forces in
the x, y and z directions as shown in Figure
8.2, where:

x-direction  is the direction parallel to the
deck width, perpendicular to the span;

y-direction is the direction along the span;
z-direction is the direction perpendicular to
the deck.

The forces produced in the x- and y-directions
are due to wind blowing in different directions
and normally are not simultaneous. The forces
produced in the z-direction can result from the
wind blowing in a wide range of directions; if
they are unfavourable and significant, they
should be taken into account as simultaneous
with the forces produced in any other
direction.

NOTE. The notation used for bridges differs from that
defined in 1.7. The following notations are used for
bridges:

L length in y-direction;
b width in x-direction;
d depth in z-direction.

In Figure 8.2 the values to be given to L, b and d in
various cases are, where relevant, more precisely
defined in further clauses. When Sections 5 to 7 are
referred to, the notations for b and d need to be
readjusted.

Pucynok 8.2 — HanmpsiMKH BiTPOBOIro HaBaAHTA:KEHHSI HA MOCTH
Figure 8.2 — Directions of wind actions on bridges

(4) KombinoBaHe 3Ha4eHHs WYoFwk il BiTpy Ha
MICT 1 Ha TpPAaHCHOPTHI 3aco0H, KOJIU pyX
TPAHCIIOPTY  BB@XA€TbCS  OJHOYACHUM 3

(4) Where road traffic is considered to be
simultaneous with the wind (see A.2.2.1 and
A222 in Annex A2 to EN 1990) the
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BiTpoM (muB. A.2.2.1 i A.2.2.2 y EN 1990
Honarok  A.2), moTpiOHO  0OMeEXyBaTH
3HaYCHHAM F,,, fKe BU3HAYAETHCSA 3aMIHOIO
OCHOBHOI'0 3HAY€HHS 0a30BOI IIBUIKICTH Vo
HA V.

[MPUMITKA. Hamnionanpauii JlomaTok MOke HaJlaBaTH

*
3HAYeHHs 1714 V|, . PexoMennoBane 3nauenns 23 m/c.

(5) 3a HEOOXIHOCTI OJTHOYACHOTO BpaxXyBaHH:I
BITPOBOTO HABAaHTAKEHHS 1 3aJi3HUYHOTO
pyxy (mmB. A2.2.1 i A224 y EN 1990
Honatox A.2) komOiHOBaHE 3Hau€HHS WoFwk
Bl BITPOBOTO HABAHTAXKECHHsS 1 TOTATIB Ha
MICT MOTpiGHO OOMeKyBaTH 3HaYeHHSIM F .,
SKe BH3HAUYAETHCS 3aMIHOI0 OCHOBHOTO 3HA-
YeHHs1 6230BOT WBUKICTE VhoHA V.

ITPUMITKA. 3nauenss V, , MOXyTb OyTH BU3HAUCHi B
HamionansHomy [lomatky. PexkomeHmoBaHe 3Ha4eHHs

v:o 25 m/c.

8.2 BUBIP METOJUKH PO3PAXYHKY
PEAKIIII

(1) TloTpiOHO OWIHUTH HEOOXIiTHICTH BHKO-
HaHHSI TMHAMIYHOTO PO3PaXyHKY JJISI MOCTIB.

[MPUMITKA 1. V Hanionanbuomy JlomaTky MOXYTb
HABOAUTHCS KPUTEPil Ta METOIUKH.

[MPUMITKA 2. Skmo po3paxyHKOK JWHAMIYHOL
peaxkiii He oTpiOeH, CsCy MOXHA TpHiiMaTH piBHEM 1,0.

[NPUMITKA 3. [lna 3BUYallHUX  TPOTOHOBHX
KOHCTPYKIII! aBTOJOPOXKHBOTO 1 3aJII3HUYHOI'0 MOCTY 3
mporoHoM MeHme HiX 40 M BpaxyBaHHS AMHAMIYHOI
peaxmii 3a3Buuail He moTpiOHO. [lo 3BHUANWHHUX CiHix
BIIHOCHUTH MOCTH i3 cTali, OeToHy, amfoMiHil0 abo
JNEpeBUHM, BKIIOYAI0Yd KOMOIHOBaHI KOHCTPYKIII,
(dhopma momepevHUX Mepepi3iB AKUX 3arajioM HaBeIeHa
Ha pUcyHKy 8.1.

8.3 KOE®DIIIEHTHU CHNJIN

(1) KoedimienTn cwau s mapanetiB i
CUTHAJIbHUX KOHCTPYKLIH MOCTIB HOTPiOHO
BU3HAYATH TaM, 1€ BOHH iCTOTHI.

ITPUMITKA. HamionansHuii JlogaTok MOXKE MIiCTHTH
KOS(IIIEHTH CHITK IS TIAPAIeTiB i CHTHAIBHUX KOHCT-
pyKmid MocTiB. PexoMeHIOBaHO BUKOPHUCTOBYBATH
poznin 7.4.

combination value woFwk 0f the wind action on
the bridge and on the vehicles should be

limited to a value F, determined by
substituting a value v, for the fundamental
value of the basic velocity vpo.

NOTE. The National Annex may give a value for v;’o .
The recommended value is 23 m/s.

(5) Where railway traffic is considered to be
simultaneous with the wind (see A.2.2.1 and
A2.24 in Annex A2 to EN 1990) the
combination value yoFwk Of the wind action on
the bridge and on the trains should be limited

to a value F,, determined by substituting a

value v, for the fundamental value of the
basic velocity vb,.

NOTE. The value of v:() may be defined in the

National Annex. The recommended value of vgfo is 25
m/s.

8.2 CHOICE OF THE RESPONSE
CALCULATION PROCEDURE

(1) It should be assessed whether a dynamic
response procedure is needed for bridges.

NOTE 1. The National Annex may give criteria and
procedures.

NOTE 2. If a dynamic response procedure is not
needed, cscq may be taken equal to 1,0.

NOTE 3. For normal road and railway bridge decks of
less than 40 m span a dynamic response procedure is
generally not needed. For the purpose of this
categorization, normal bridges may be considered to
include bridges constructed in steel, concrete,
aluminium or timber, including composite construction,
and whose shape of cross sections is generally covered
by Figure 8.1.

8.3 FORCE COEFFICIENTS

(1) Force coefficients for parapets and gantries
on bridges should be determined were
relevant.

NOTE. The National Annex may give force coefficients
for parapets and gantries on bridges. It is recommended
to use Section 7.4.
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8.3.1 KoediuieHTn cuau B X-HANPSIMKY
(3araabHuii MeTOX)

(1) KoediuienTn cuau BITPOBOTO HaBaHTa-
KEHHS Ha IMPOTOHOBI KOHCTPYKLIi MOCTa B X-
HAINpPSIMKY MalOTh BU/I:

Ctx = Cix,0,

ae:
Cixo KoedimieHT cuaum 0e3 BpaxyBaHHS
00TiKaHHS BUIBHUX KiHI[B (1uB. 7.13).

[MPUMITKA 1. 3a3Bu4aii Ha MOCTy HEMa€ EJIEMEHTIB,
IO BUTBHO OOTIKAIOTHCS HAa KIHISAX, TOMY IO IOTIK
BITPY PO3MOIIISIETHCS TUTBKH B3JI0BX IBOX OOKIB (mmif i
HaJl IPOrOHOBOI OYJJOBU MOCTY).

IPUMITKA 2. JIns 3BHYAiHAX MOCTIiB Cixo MOXKHA
Opatu piBHEM 1,3. B sIKOCTI aibTepHATHBH Cfx,0 MOXKHA
Opatu 3 pucyHKa 8.3.

8.3.1 Force coefficients in Xx-direction

(general method)

(1) Force coefficients for wind actions on
bridge decks in the x-direction are given by:

(8.1)
where:
cixo IS the force coefficient without free-end
flow (see 7.13).

NOTE 1. A bridge has usually no free-end flow because
the flow is deviated only along two sides (over and
under the bridge deck).

NOTE 2. For normal bridges c«o may be taken equal to
1,3. Alternatively, cw,o may be taken from Figure 8.3.

BHJIA MOCTIB

bridge type
I 1 111

& T TT T T

+—b—+ +—b—+ +—b—+
b} "I by dI S — Id

+—b—+ +—b—+ +—b—+
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24 d.,
Arehx =dto( L I
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(hepMH, PO3TAMIOBaHI OKPEMO
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a) cranid OyaIBHHOTBA a00 BIIKPHTL

napaneTH (Oinbme Hix Ha 50 %)
construction phase or open parapets

05

0

(more than 50% open)

b) 3 mapanerams abo
IOy MOIIOT THHAKTHMH JOPOKHIMH
OTOPOZUKEHHAME

With parapets or noise barrier or traffic
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Pucynok 8.3 — KoedimieHT cunu 118 MOCTIB, Cix0
Figure 8.3 — Force coefficient for bridges, c«o

I[MPUMITKA 3. KoeoimieHT 71000BOr0 OMOpy MOMKHA
OTPUMATH CHELiaTbHUMHU JOCIiIKEHHIMH, SKIO0 KYT
HaxwiIy BiTpy nepesumye 10°. Lleit kyT Haxmiry Moxe
BIMOBiATH HAXWIY MICIEBOCTI B HANPSAMKY 3yCTpid-
HOT'O BITpY.

[NPUMITKA 4. Skmo 1Bi NpakKTHYHO OXHAKOBI
MIPOTOHOBI OYIOBM 3HAXOIATHCA HA ONHOMY piBHI 1
pO3iNieHi B OMIEPEIHOMY HAIIPSIMKY 3a30pOM OJIM3BKO
1 M, TO cmty BITPY 3 HaBITPSHOI CTOPOHHM MOXKHA
pO3paxoByBaTH SK i CYIUIBHOI KOHCTpYKIii. B
IHIINX BHUMAAKaX B3aeMoAii BITPY 1 KOHCTPYKIIi
MOXYTb 3aCTOCOBYBATHCS CIIEHiabHi JOCHTIHKEHHS.

NOTE 3. Where the angle of inclination of the wind
exceeds 10°, the drag coefficient may be derived from
special studies. This angle of inclination may be due to
the slope of the terrain in the oncoming wind direction.

NOTE 4. Where two generally similar decks are at the
same level and separated transversally by a gap not
exceeding significantly 1 m, the wind force on the
windward structure may be calculated as if it were a
single structure. In other cases special consideration
may have to be given to windstructure interaction.
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(2) KoedimieHT 10060BOTO OMOPY Cfx,0, SAKIIO
HaBITpSHA CTOpPOHA HaxWJ€Ha BITHOCHO
BepTUKaii (auB. pucyHok 8.4), moxe Oyru
samwkeHndt Ha 0,5 % Ha KOXHUH Tpagyc
HaxXWIy 01 BiJ BEPTHUKaJi, ajieé OOMEXKYyeTbCs
MaKCHUMaJTbHUM 3HWKCHHSIM B 30 %.

(2) Where the windward face is inclined to the
vertical (see Figure 8.4), the drag coefficient
Cro Mmay be reduced by 0,5% per degree of
inclination, a1 from the vertical, limited to a
maximum reduction of 30%.

—
0

Pucynok 8.4 — MicT i3 HAKJIOHHOI0 HABITPSIHOIO CTOPOHOKO
Figure 8.4 — Bridge with inclined windward face

ITPUMITKA. Ile 3MeHIIeHHS HE 3aCTOCOBYETHCS JO
Fw, sxa BusHaueHa y 8.3.2, SKIIO iHIIC HE BCTAHOB-
nmoeThest HarioHaabHUM OIaTKOM.

(2) cixo motpiOHO 30imbmIUTH Ha 3 % 3a
KOKHUH Tpajyc Haxmiy, SKIIO MOCTOBE
MOJIOTHO Ma€ TMOMEPEeYHUN Haxwi, ajie He
OutpIIe HIK Ha 25 %.

(4) basoBi momi Arefx U KOMOiHAIii
HaBaHTaXXCHb Oe3 TPAHCIIOPTHOTO HaBaHTa-
’KCHHSI IOBHHHI BU3HAYATHCS SIK:

a) JUIsl IPOTOHOBOT KOHCTPYKIIIT OAJIKOBOTO TH-
My 3 IUIOCKUMH TMOBEPXHSIMH CyMapHa 0a3oBa
IJIOIA HaBEICHAa Ha PUCYHKY 8.5 1 B TaOmMIIl
8.1;

1) Bumuma I[UIOm[@ JIMIBOBOI  CTOPOHH
rOJIOBHOI OaIKK;

2) BUIMMA IUIOIIA BHUCTYNAIOUUX HAl HEHo
€JIEMEHTIB IHIIINX T'OJOBHUX OAJIOK;

3) BuAMMa IUIOIIA EJIIEMEHTIB KapHHU3IB,
MIIIOXITHUX AOPDKOK a00 OajacTHUX ILISAXIB,
[0 BHUCTYNAIOTh HAJ JIHMI[LOBOIO CTOPOHOIO
rOJIOBHOI OaJIKU;

4) BuUAMMA IUIOIIA CYIIUIBHUX OTOPOX abo
IIYMO3aXMCHUX CTiH, SIKi BUCTYIAKOTh Hajl
30HOI0, HaBEJCHOI B 3), i, 3a BIJACYTHOCTI
Takux ejeMeHTiB, 0,3 M 111 KOKHOIO BIf-
KpPUTOTO mapaneTy abo Oropoxi.

b) w1 TpPOroHOBOT KOHCTPYKINI B BHIJISAII
bepMmu, sK cyma:

1) BuaMMOI TUTOIII €JIEMEHTIB KapHU3a, IIIo-
X1THUX TOPIKOK a00 GamacTHHX ILISAXIB,

2) CYLUIBHUX YacTHH YCIX TOJIOBHMX TIpaT-
gacTUX OalloK, PO3TAIIOBAHUX HOPMAIIBHO IO
HanpsMKy OOTIKaHHS 1 BUCTYNalO4YMX HaJ abo
i1 30HO10 1);

NOTE. This reduction is not applicable to Fw, defined
in 8.3.2, unless otherwise specified in the National
Annex.

(2) Where a bridge deck is sloped transversely,
C,0 Should be increased by 3 % per degree of
inclination, but not more than 25 %.

(4) Reference areas Arwfx for load
combinations without traffic load should be
defined as:

a) for decks with plain (web) beams, the sum
of (see Figure 8.5 and Table 8.1):

1) the face area of the front main girder.

2) the face area of those parts of the other
main girders projecting under (underlooking)
this first one.

3) the face area of the part of one cornice or
footway or ballasted track projecting over the
front main girder.

4) the face area of solid restraints or noise
barriers, where relevant, over the area
described in 3) or, in the absence of such
equipment, 0,3 m for each open parapet or
barrier.

b) for decks with trussed girders, the sum of :

1) the face area of one cornice or footway or
ballasted track.

2) those solid parts of all main truss girders in
normal projected elevation situated above or
underneath the area as described in 1).
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3) BuaMMa IJIOHIa CYHUIBHUX OTOPOX abo
IIYMO3aXHCHUX OTOPOXK HaJ| IJIOLIC0, ONHca-
HOtO B 1) abo, 3a BiICYTHOCTI TaKUX €JIEMEH-
TiB, 0,3 M JJIs1 KO)KHOTO BiJIKPHTOTO TaparneTry
ab0 oropoxi.

[Ipote cymapna 6a3oBa mjomia He TMOBHHHA
MIEPEBUIIYBATH IUJIONLY, BU3HAYCHY JUIS €KBi-
BAJICHTHOI OaJIKOBOI CHCTEMH 3 TUIOCKHMH
MMOBEPXHSAMU TaKOi caMoi ITUPHHHM, IIIO0 MA€ BCi
OTIMICaHI YaCTHUHHU.

C) AJsl MPOTOHOBMX KOHCTPYKIIH 3 KiTbKOMa
TOJIOBHUMHM OaJIKaMH Ha eTarli OyIiBHUIITBA 10
BJIAIITYBAaHHS JTOPOXKHBOTO TIOJOTHA: BUAUMY
MTOBEPXHIO JIBOX F'OJIOBHUX OaJIOK.

300 mm

Open

[apanerna f
parapet

Oropoxka 1
1

Open safety barrier

3 OTBOPAMH

Biakpura 3axucha oropoia

3) the face area of solid restraints or noise
barriers, if relevant, over the area described in
1) or, in the absence of such equipment, 0,3 m
for each open parapet or barrier.

However, the total reference area should not
exceed that obtained from considering an
equivalent plain (web) beam of the same
overall depth, including all projecting parts.

c) for decks with several main girders during
construction, prior to the placement of the
carriageway slab: the face area of two main
girders.

CywinbHa napaneTHa Oropoka,
wymosuit Gap'ep abo cyuinbHa
3AXHCHA OTOPOIK:
AXHCHA OrOPOKA Solid parapet,
noise barrier or
solid safety barrier

Pucynok 8.5 — Bucora, 1110 BUKOPHCTOBY€ETbCS 151 Arefx
Figure 8.5 — Depth to be used for Arefx

Tabdauusa 8.1 — Bucora, 1110 BUKOPUCTOBYETbCS A Avrefx
Table 8.1 — Depth to be used for Arefx

JopoxHs cucTeMa NPUCTPOIB MACUBHOI 0e3NeKn 3 O/IHi€l CTOPOHHM 3 000X CTOpiH
Road restraint system on one side on both sides
[Tapanerna oropoxa 3 OTBopaMH_a60 BIZKpHUTA 3aXHUCHA OrOpoXKa d+0,3m (M) d+0,6 m (M)
Open parapet or open safety barrier
CyliibHa mapanerHa oropoxa ado CylIisibHa 3aXHCHa Oropoxka
; R X d+d; d+2d:
Solid parapet or solid safety barrier
[TapaneTrna oropoxa 3 0OTBOpaMu 1 BIJIKpUTA 3aXMCHA OrOpoXa d+0,6 m (M) d+1,2m(m)
Open parapet and open safety barrier
(5) basosi mmomi Arefx Juis KoMOiHalii BiTpo- (5) Reference areas Awfx for load

BOrO HABAaHTAXXCHHS 3 TPAHCIOPTHUM KJIacH-
¢bikyroTbcs K y (4), 3 HaCTYMHOIO 3MIHOIO.
3amicTh 1wioll, onucanux B a) 3) i 4) ta b) 3),
HACTYIHI MOTPIOHO OpaTu B TUX BUIAJKAX, /€
BOHH OUIBIIII:

a) JUIsi aBBTOMOOUTBHUX MOCTIB, BHCOTa 2 M Bif
pIBHS TPOI3HOTI 4YacTMHA HAa  HAWOUIBII
HECHPUSITIUBIA  JTOBXKHHI, HE3alIeKHO Bl
po3TallyBaHHs BEPTUKAIBHUX TPAHCHOPTHUX
HaBaHTAXKEHD,

b) mis 3ami3HUYHHUX MOCTIB, BUCOTa 4 M Bif
BEpIIMHU pEeNbCiB, Ha 3arajbHi JOBXKHHI
MOCTA.

combinations with traffic load are as specified
in (4), with the following modification. Instead
of the areas described above in a) 3) and 4)
and b) 3), the following should be taken into
account where they are larger:

a) for road bridges, a height of 2 m from the
level of the carriageway, on the most
unfavourable length, independently of the
location of the vertical traffic loads,

b) for railway bridges, a height of 4 m from

the top of the rails, on the total length of the
bridge.
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(6) bazoBa BHCOTa, Ze, OCpEThCs K BiJICTaHb
BiJl HAMHIKYOTO PIBHS 3€MJIi 10 IEHTPY KOH-
CTPYKIIii MOCTOBOTO IOJIOTHA, HE BPAXOBYIOUHN
iHII yacTWHM 0a30BHX IUIONI, HAMPUKIAT,
naparery.

(7) Tuck BiTpY Bim pyXy TpPaHCHOPTHUX
3ac00iB 200 MOTSTIB HE BPAXOBYETHCS TAHOIO

YacTUHOW. BIimBH BIiTpY, BUKIHMKaHI pyXoM
notsaris, gus. EN 1991-2.

8.3.2 Cuja B X-HanpsiMKy — CHPOUIEHUH
MeToj

(1) SIkmro BW3HAYECHO, MIO PO3PAXYHOK JTHHA-
MIYHO{ peakiii He € HEOOX1THUM, CHITy BITPY Y
X-HaNpsSMKY MOKHa OTPUMATH, BUKOPHCTOBY-
oun popmyny (8.2):

1
FW=_.p.Vﬁ.

2
ae:
Vb 0a3oBa HIBUIKICTh BITPY (muB. 4.2(2));
C koedimient BitpoBoro HaBaHTaxeHHs, C =
Ce'Cfx, 1€ Ce KOCDIIIEHT 3pOCTAHHS 32 BUCOTOIO,
SIKWA HaTaHui B 4.5 1 Crx, HamaHwii B 8.3.1(1);
Arerx  0a3oBa moma, Hagana y 8.3.1;
p  UIUIBHICTH TOBITPs (AuB. 4.5).

[MPUMITKA. 3nauenns C MOXyTh BHU3HA4YaTUCS B
HanionansHomy Jlopatky. PekomeHnoBaHi 3Ha4YeHH:I
HaBezeHi B Tabmuii 8.2.

(6) The reference height, z., may be taken as
the distance from the lowest ground level to
the centre of the bridge deck structure,
disregarding other parts (e.g. parapets) of the
reference areas.

(7) Wind pressure effects of passing vehicles
are outside the scope of this Part. Wind effects
induced by passing trains see EN 1991-2.

8.3.2 Force in x-direction — Simplified
Method

(1) Where it has been assessed that a dynamic
response procedure is not necessary, the wind
force in the x-direction may be obtained using
Expression (8.2):

refx ? (82)
where :

) is the basic wind speed (see 4.2(2));

C is the wind load factor. C = cecix,

where ce is the exposure factor given in 4.5
and cx is given in 8.3.1(1);

Aretx IS the reference area given in 8.3.1;

p is the density of air (see 4.5).

NOTE. C-values may be defined in the National Annex.
Recommended values are given in Table 8.2.

Taonuus 8.2 — PexomenoBaHi 3HaueHHs koedimienra cuu C st MocTiB
Table 8.2 — Recommended values of the force factor C for bridges

b/dtot Ze < 20Mm Ze=50m
<0,5 6,7 8,3
>4.0 3,6 4,5

L1st TaGuis BU3HAYAETHCS Ha TiAcTaBi HacTynmHuX npumyiiens (This table is based on the following assumptions):
— Il kmac micueBocri, Bignmosiano mo tabmumi 4.1 (terrain category Il according to Table 4.1);
— Koeoimient cumu Ciy, BiamosimHo 1o 8.3.1(1) (force coefficient ctx according to 8.3.1(1));

—Co=1,0;
— k|:1,0.

Jlnst ipomiskHuX 3Ha9eHb 0/, 1 Ze BUKOpHCTOBYETRCS MiHitHa inTeprosiis (For intermediate values of b/di, and of ze

linear interpolation may be used).

8.3.3 Cmuua BiTPy Ha MOCTOBE IOJIOTHO Yy Z-
HANPAMKY

(1) KoedimienTn cuau Cr; MOBHHHI BH3HA-
YaThcs JUIs Aiil BITPY HAa MOCTOBE TOJIOTHO y
Z-HampsIMKY, SIK BBEpX Tak 1 BHU3 (Koe(illieHT
MiTAOMHOT CHITH). Cfz HE TIOBUHEH BUKOPHCTO-
BYBATHUCS ISl PO3PAXyHKY BEPTHKaIbHUX BiO-
paitiif MOCTOBOTO MOJIOTHA.

8.3.3 Wind forces on bridge decks in z-
direction

(1) Force coefficients cr. should be defined for
wind action on the bridge decks in the z-
direction, both upwards and downwards (lift
force coefficients). Cs. should not be used to
calculate vertical vibrations of the bridge deck.
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MMPUMITKA 1. HarmionansHwmii JlogaTok Moxe Ha/TaBa-
TU 3HAYEHHS U Cfz. 3@ BIICYTHOCTI BHIPOOYBaHb Y
aepoAMHaMi4yHId TpyOi, peKOMEH/JOBaHE 3HAYEHHS MO-
ke Opartucs pisauM +0,9. Ile 3HaYeHHS BpaXOBYE BILIHB
MOXIIUBOT'O ITOIIEPEYHOr0 YXWIIy MOCTOBOI'O ITIOJIOTHA,
YXWIy MICHEBOCTI 1 KyTa HaxXwly HampsMKy HaOira-
I0Y0r0 IOTOKY BITPY BiITHOCHO JIOPOKHBOTO TIOJIOTHA
BHACJI/IOK TypOYJIEHTHOCTI.

AJIBPTEpHATHUBHO Cf; MOXHA BU3HAYHTH 3 PUCYHKA 8.6 3a
HACTYITHUX YMOB!

— BrcoTa Oior OOMEKEHA BUCOTOK KOHCTPYKIIIT MOJIOTHA,
He Oepyuu 10 yBarm TPaAHCHOPT 1 Oynb-sKe iHIIe
MOCTOBE YCTaTKyBaHHS,

— JUIA PIBHOI, TOPU30HTATIBHOI MICIIEBOCTI KYT BITPY O
JI0O TOPU3OHTATI MOXKE OpaTucs +5° BHACHIIOK TypOy-
neHTHocTi. 1le Takok crocyeTbesi ropOMCTOi MicieBoc-
Ti, SKIIO MOCTOBE IOJOTHO PO3TAIIOBaHE HaJ| 3eMJICIO
Ha BHCcOTI MeHIe 30 M.

[PUMITKA 2. 1lst cua Ma€e iCTOTHE 3HAYEHHS JIUIIIC B
TOMY BHUIIAJIKY, SKIIO BOHA TOTO X MOPSIKY BEITUYHHU
1110 1 BJIacHa Bara.

NOTE 1. The National Annex may give values for cs,.
In the absence of wind tunnel tests the recommended
value may be taken equal to +0,9. This value takes
globally into account the influence of a possible
transverse slope of the deck, of the slope of terrain and
of fluctuations of the angle of the wind direction with
the deck due to turbulence.

As an alternative cr; may be taken from Figure 8.6. In
using it:

— the depth dw: may be limited to the depth of the deck
structure, disregarding the traffic and any bridge
equipment

— for flat, horizontal terrain the angle o of the wind with
the horizontal may be taken as +5° due to turbulence.
This is also valid for hilly terrain when the bridge deck
is at least 30 m above ground.

NOTE 2. This force may have significant effects only if
the force is of the same order as the dead load.

P = Bepxma BimmiTKa (superelevation)
o.= KyT BiTpy 3 ropusonrawmo (@ngle of the wind with the horizontal)

O0=o+p
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Pucynok 8.6 — KoegimieHT cuiu Crz 111 MOCTIB i3 monepeyHuM yXujaoM i npu BigxusienHi BiTpy
Figure 8.6 — Force coefficient cr. for bridges with transversal slope and wind inclination

(2) BasoBa mmoma Avef; JOPIBHIOE IUIOIII IoO-
PU30HTAILHOTO Tepepi3y (AUB. pUCYHOK 8.2):

Aref,z =b'L

(3) Koedimienr kpaiioBux edekTiB  He
noTpiOHO OpaTH /10 yBaru.

(4) ba3zoBa BHcOTa Taka * cama, SIK JUIS Cfx
(muB. 8.3.1(6)).

(2) The reference area Aver: is equal to the plan
area (see Figure 8.2):

(8.3)

(3) No end-effect factor should be taken into
account.

(4) The reference height is the same as for crx
(see 8.3.1(6)).
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(5) Skmo He 3amaHO iHINE, EKCICHTPUCHUTET
CHJIA B X'HaHpHMKy MOXXEC BCTAaHOBJIFOBATUCS SIK

e = b/4.

8.3.4 Cwuua BiTpy Ha MOCTOBE MOJIOTHO B Y-
HANIPSIMKY

(1) To3nmomxkHIO cuily BITPY B Y-HalpsMKy
noTpiOHO OpaTh 10 yBary, KMo e HeoOXiTHO.

[MPUMITKA. Hamnionanpauii JlomaTok MOke HaJlaBaTH
3Ha4YeHHs. PeKoMeH10BaH] 3HAYECHHSL:

— s OanmkoBuUX MocTiB, 25 % cunm BiTPY y X-
HAMpPSMKY;

— mnst moctiB 13 gepmamu, 50 % cunm BiTPY y X-
HATPSMKY.

8.4 MOCTOBI Ol1IOPH

8.4.1 Hanpsimu BiTpY i po3paxyHKoOBi
BUNIAIKH

(1) BitpoBe HaBaHTaXXCHHS Ha MOCTOBE IIO-
JIOTHO 1 HECY4l OMOPH MOTPIOHO OOUYUCITIOBATH
3 ypaxyBaHHSIM HaWOUIBII HECTPUATINBOTO
HampsIMy BITPY Ha BCIO KOHCTPYKIIIO JUIS
BILTUBY, L0 PO3TJISIAE€THCS.

(2) s eramiB MOHTaKHHX POOIT BiTpoBe Ha-
BaHT)KEHHS BU3HAYAIOTh OKPEMO, SIKIIO TOPH-
30HTaJIbHA TIepeada ado pO3MOMALT CUJl BITPY
4yepe3 MPOTOHOBI KOHCTPYKIIT HEMOIKJIHUBI.
SIkmo Ha eranax OyAIBHHIITBA OIIOpa 3aBaHTa-
KCHa KOHCOJBHUMH YaCTHHAMH MOCTOBOTO
MOJIOTHA a00 omnaryOKOI0, MOTPIOHO BPaxoBY-
BaTH MOJKJIMBHI HECUMETPHUYHUI BIUIUB BITPY
Ha LI eJIEMEHTH.

[MPUMITKA. Eranu OymiBHMITBA 3BHYaiiHO OLIbII
KPUTHYHI U1 MOCTOBHX OIOp 1 JESIKUX THUITIB IIPOTOHOBUX
KOHCTPYKIIIH, HDK IOCTifHI PO3paxyHKOBI BHIIaJKH, SKi
BUHUKAIOTh INCIA 3aKiHUYeHHS OyOiBeNbHHX pPOOIT.
XapaKTepUCTUYHI 3HAYCHHS [UI TUMYAcOBHX IPOSKTHUX
Buna kis muB. y EN 1991-1-6. [lnst miamocTkiB, auB. 7.11.

8.4.2 BiTpoBi BILINBM HA MOCTOBI ONIOpH

(1) BiTpoBi BILTMBH Ha MOCTOBI OMOPH PO3pa-
XOBYIOTbCS 32 3arajJbHUM METOJIOM, IIO
BU3HaYeHUH y 1npoMy E€Bpokoai. HeobximHo
BUKOPUCTOBYBAaTH TMOJIOXKEHHsA 7.6, 7.8 abo
7.9.2 niid 3aranbHUX HABAHTa)KEHb.

I[MPUMITKA 1. CrporeHHi npaBuia MOXYTh HaBOJIH-
tuca y HaionamsHomy Jlonatky.

(5) If not otherwise specified the eccentricity of
the force in the x-direction may be set to e = b/4.

8.3.4 Wind forces on bridge decks in y-
direction

(1) If necessary, the longitudinal wind forces
in y-direction should be taken into account.

NOTE. The National Annex may give the values. The
recommended values are:

— for plated bridges, 25% of the wind forces in x-
direction;

— for truss bridges, 50% of the wind forces in x-
direction.

8.4 BRIDGE PIERS

8.4.1 Wind directions and design situations

(1) The wind actions on bridge decks and their
supporting piers should be calculated by
identifying the most unfavourable direction of
the wind on the whole structure for the effect
under consideration.

(2) Separate calculations of wind actions
should be made for transient design situations
during construction phases when no horizontal
transmission or redistribution of wind actions
by the deck is possible. If during such phases a
pier may bear cantilevering deck parts or
scaffoldings, a possible asymmetry of wind
actions on such elements should be taken into
account.

NOTE. Execution transient situations are usually more
critical for piers and for some types of decks subject to
particular execution methods than the persistent ones.
For characteristic values during transient design
situations see EN 1991-1-6. For scaffoldings, see 7.11.

8.4.2 Wind effects on piers

(1) Wind effects on piers should be calculated
by using the general format defined in this
Eurocode. For overall loads the provisions of
Clauses 7.6, 7.8 or 7.9.2 should be used.

NOTE 1. Simplified rules may be given in the National
Annex.
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JTOJATOK A (OBOB’SI3KOBUI)
BIJIMB MICLHEBOCTI

A.1 I'pagivyne 300paskeHHs] MaKCHMAaJbHUX

HepiBHOCTeH Pi3HUX THIIB MicIIeBOCTI

Tun micueBocti 0

Mope, npubepexHa 30HaA, fKa Mae
JOCTYII JI0 BIIKPHUTOTO MODSI.

Tun micuesocri I

Ozepa abo TepuTOpist 3 HE3HAYHOIO
POCIMHHICTIO 1 0€3 MepemKo/I.

Tun micuesocri 11

Teputopisi 3 HU3BKOIO POCIMHHICTIO,
K, HampHKIag TpaBa 1 OKpeMi
TepenKoau (epesa, OymiBii), 3 MiHI-
MajbHUM iHTepBaJioM y 20 BHCOT
MIEPEILKOTH.

Tun micuesocri 111

Teputopiss 3 TOCTIHHUM TOKPOBOM
pocnuHHOCTI abo OymiBisimMu, abo 3
OKPEMUMH  TEPEIIKOIaMH, MAaKCH-
MaJIbHUM 1HTEpBaJ sKUX JopiBHIOE 20-
TH BHUCOTaM TEPEIIKoAn (TaKi K cela,
MPUMIChKa  MICIIEBICTh, MOCTIHHUI
JIic).

Tun micuesocri 1V

[lnoma, B sk sk MiHIMyM 15%
MOBEPXHI 3alHATO OYIIBISIMH, Cepell-
Hsl BUCOTA SIKMX TEPEBUILYE 15 M.

A.2 Tlepexia mMizk HepiBHOCTSMU JJIsl THIIIB

o, L 1L HilV

(1) Iepexin po3rmsmaeTbess KOMH OOUUCIIO-

€ThC (p Ta CsCd.

TTPUMITKA. Meroanka MOKE€ BCTAHOBIIOBATHCS B
Hamionansnomy Jlomatky. [IBi meromuku, 1 Ta 2,

HaBOIOATHCA HUXKYC.

ANNEX A (INFORMATIVE) TERRAIN
EFFECTS

A.1 lllustrations of the upper roughness of
each terrain category

Terrain category 0

Sea, coastal area exposed to the
open sea.

Terrain category |

Lakes or area with negligible
vegetation and without
obstacles.

Terrain category 11

Area with low vegetation such
as grass and isolated obstacles
(trees, buildings) with
separations of at least 20
obstacle heights.

Terrain category Il

Area with regular cover of
vegetation or buildings or with
isolated obstacles with
separations of maximum 20
obstacle heights (such as
villages, suburban terrain,
permanent forest).

Terrain category 1V

Area in which at least 15% of
the surface is covered with
buildings and their average
height exceeds 15 m.

A.2 Transition between roughness catego-
riesO, I, I, Il and IV

(1) The transition has to be considered when
calculating qp and csCa.

NOTE. The procedure may be specified in the National
Annex. Two procedures, Procedure 1 and Procedure 2,
are given below.
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Meronuxka 1

SIKIIO  KOHCTPYKINiS PO3TalllOBaHa IMOOJM3Y 3MiHU
HEpIBHOCTI MICIICBOCTI Ha BiJICTaHi:

— MEHIIe HiXK 2 KM BiJl OUTbII piBHOTO THITY MicteBocTi O;
— MEHIIIe HiX | KM Bif OUTBIN piBHUX THIIIB MiCIIEBOCTI
I-111,

TO TOTPIOHO BHKOPHCTOBYBATH OLIBII pIBHUH THI
MICIIEBOCTI JUIsl HABITPSHOI CTOPOHU.

Mami mnomn (Menme HibK 10 % Big mwromi, 1Mo
PO3TISIIAETHCS) 3 HEPIBHICTIO 1HIIIOTO THITY MOXKHA HE
BpPaXOBYBaTH.

Meroauxka 2

a) Bu3HauMTH THOD HEpIBHOCTI IS HABITPSIHOI
MICIIEBOCTI Y KYTOBHX CEKTOpax, II0 PO3TIISIAIOTHCS.

b) Jns KOXHOrO KyTOBOIO CEKTOpa BH3HAYUTH
BiJICTaHb X BiJ OYIiBNi /10 3MiHM THUIy HEPiBHOCTI 3
HaBITPSHI CTOPOHH.

C) Skmio BincTtaHp X Bix OyHiBii 10 30HM 3 MEHIIUM
TUTIOM HEPIBHOCTI MICIICBOCTI MEHIIIE, Hi’)K 3HAYCHHS B
Tabmuii  A.l, TO BHMKOPHCTOBYETHCS MEHIIMH THI
HEpIBHOCTI JUIsi KyTOBOT'O CEKTOpa, IO PO3IIISAAETHCS.
SIkmo 1 BiacTaHp X Olbla, HIXXK 3HA4YE€HHS B TaOIuULi
A.l, moTpiOHO BHUKOPHCTOBYBaTWH OINBIIMI  THI
HEPiBHOCTI MiCLIEBOCTI.

Mani mromi (Menme HiX 10 % Big miomm, 1o
PO3TIISIAETHCS) 3 HEPIBHICTIO 1HIIONO THITy MOXKHA He
BPaxOBYBaTH.

SIk1o BificTaHb HEe HaBOAUTHLCS B TaOuuui A.l 100 s
BUCOTHU Oinbiie Hik 50 M, MOTPIOHO BUKOPHUCTOBYBATH
MEHIIHUH TUIT HEPIBHOCTI MICLIEBOCTI.

JUnst IpOMIXKHUX 3HA4YEeHb BHCOTH Z BUKOPUCTOBYETHCS
JIHIMHA IHTEePIOJISLIs.

Bynismi, po3milieHi Ha MEBHUX THUNAX MICIEBOCTI,
JI03BOJIETHCS PO3PAXOBYBATU SK U MEHILOIO THILY
HEepIBHOCTI MICLEBOCTI, SIKIIO BOHHM 3HAXOAATHCS Ha
BiJICTaHi, Sika HE MEPEBHIIYE 3HAYCHHS, BH3HAYCHI B
Tabmuul A.1

Taoauua A.1 — Biacrane x
Table A.1 - Distance x

Procedure 1

If the structure is situated near a change of terrain
roughness at a distance:

— less than 2 km from the smoother category O;

— less than 1 km from the smoother categories I to I11;

the smoother terrain category in the upwind direction
should be used.

Small areas (less than 10 % of the area under
consideration) with deviating roughness can be ignored.

Procedure 2

a) Determine the roughness categories for the upstream
terrain in the angular sectors to be considered.

b) For every angular sector, determine the distance x
from the building to the upstream roughness changes.

c) If the distance x from the building to a terrain with
lower roughness length is smaller than the values given
in Table A.1, then the lower value for the roughness
length should be used for the angular sector considered.
If this distance x is larger than the value in Table A.1,
the higher value for the roughness length should be
used.

Small areas (less than 10 % of the area under
consideration) with deviating roughness can be ignored.

Where no distance x is given in Table A.1 or for heights
exceeding 50 m, the smaller roughness length should be
used.

For intermediate values of height z, linear interpolation
may be used.

A building in a certain terrain category may be
calculated in a lower terrain category if it is situated
within the distance limits defined in Table A.1.

Height z lto Il l'to NI Height z to 1 lto IV
Bucora z Bucora z
5m 0,50 km 5,00 km 5m 0,30 km 2,00 km
7m 1,00 km 10,00 km 7m 0,50 km 3,50 km
10m 2,00 km 20,00 km 10m 1,00 km 7,00 km
15m 5,00 km 15m 3,00 km 20,00 km
20m 12,00 km 20m 7,00 km
30m 20,00 km 30m 10,00 km
50 m 50,00 km 50 m 30,00 km
Height z 1 to IV
Bucora z
5m 0,20 km
7m 0,35 km
10m 0,70 km
15m 2,00 km
20m 4,50 km
30m 7,00 km
50m 20,00 km
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A.3 YwuciaoBuii po3paxyHok KoedinieHTiB
peabedy

(1) Ha mnoomuHokux maropbax 1 TipChKUX
BUCTYMNax a0 CKeJSX 1 CXWIaX BUHUKAIOTh Pi3Hi
MIBUAKOCTI BITPY B3aJISKHO Bi YXWIy Mic-
nesocti @ = H/Ly B Hanpsivky BiTpy. Bucora H
1 moBxkuHA Ly BU3HAUCHI HAa pUCYHKY A.1.

A.3 Numerical calculation of orography
coefficients

(1) At isolated hills and ridges or cliffs and
escarpments different wind velocities occur
dependent on the upstream slope @ = H/Ly in
the wind direction, where the height H and the
length Ly are defined in Figure A.1.

Vm CepelHs MBHU/KICTh BITPY Ha BUCOTI Z HAJl MiCIIEBICTIO;
Vmf CepeIHs IBHUIKICTH BITPY HaJl BIIKPUTOIO MICLEBICTIO;

Vm mean wind velocity at height z above terrain;
Vmf Mmean wind velocity above flat terrain;

Pucynok A.1 — 30inbuIeHHsI IIBUKOCTI BiTPY Haj pesibedom
Figure A.1 — lllustration of increase of wind velocities over orography

(2) Haiibinpmie 3poCTaHHS IIBHIKOCTI BITPY
BUHHUKAE TOOJIM3Y BEPINIUHU YXWUJIY 1 BU3HA-
4aeThCcsl KoedirieHToM penbedy Co, IHB.
pucyHOK A.l. YXun He Ma€ iCTOTHOTO BIUIMBY
Ha CTaHJAPTHUH BIAXWJ TYpOYJIEHTHOCTI,
BusHaueHui y 4.4(1).

[MPUMITKA. InTeHCcHBHICTh TypOYJIEHTHOCTI 3MEHIIY-
€ThCS 31 30UTBIICHHSM IIBHIKOCTI BITPY 1 BiIMOBigae
3HAYCHHIO TSI CTAHAAPTHOTO BiIXMITY.

(3) 3a gomomororo koedimienta peabedy
Co(Z)=Vm/Vmf  PO3paxoBYyeThCsS 3OIIBIICHHS
CepeHbOi IIBUIKOCTI BITPY Haa 130JIbOBa-
HUMH TIaropOoamu 1 CXwJiaMu (11 HErOPUCTOL
MICIIEBOCTI 1 TIpChKUX paioHiB). BiH BimHO-
CUTBhCS 10 IIBUIKOCTI BITPY OULISI OCHOBHU
narop6a abo cxuny. Bruius penbedy notpidHO
BpPaxOBYBaTH B HACTYITHUX BUIAIKaX:

a) I Miclb Ha HaBITPAHHX CXHiIax abo
narop0ax i xpe0Tax:

—1e 0,05<®<03i|X <Lu/2;

b) mis wmicie Ha MABITPAHMX CXHIaxX abo
narop6ax i xpeoTax:

—n1e®<0,3ix<Lqg/2;
—ne®>0,31x<1,6H;

(2) The largest increase of the wind velocities
occurs near the top of the slope and is
determined from the orography factor co, see
Figure A.1. The slope has no significant effect
on the standard deviation of the turbulence
defined in 4.4(1).

NOTE. The turbulence intensity will decrease with
increasing wind velocity and equal value for the
standard deviation.

(3) The orography factor, Co(Z)=Vm/Vms
accounts for the increase of mean wind speed
over isolated hills and escarpments (not
undulating and mountainous regions). It is
related to the wind velocity at the base of the
hill or escarpment. The effects of orography
should be taken into account in the following
situations:

a) For sites on upwind slopes of hills and
ridges:

—where 0,05 < ® <0,3 and [x| <Luy/2;

b) For sites on downwind slopes of hills and
ridges:

—where ® <0,3and x< Lg/2;

—where ® >0,3 and x < 1,6 H;
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C) Ansl MiClb Ha HaBITPSHUX CXHJIAX CKEJb 1
CXHJIIB!

—1e 0,05<®<03i|x <Lu/2

d) s Micip i3 TiABITPSHOT CTOPOHU CXHJIIB
CKEJIb 1 CXHJIIB!

—ne d®<0,31Xx<1,5Lg
—1e®>031x<5H.

Bin Bu3Ha4aeTHCA SK:

Co=1
Co=1+2:5®
Co= 1+ 0,6's
ne:
S JIOKaJbHUN KoedilieHT penbedy 3a

pucyakom A.2 abo pucyHkoM A.3, 3aeKHO
Bil edexkTtuBHOT nOBXMHM Le mpoexiii
HaBITPSIHO1 CTOPOHH;

d yxui  migsitpsiHoro  cxwiy H/Ly B
HampsIMKy Jii BiTpy (auB. pucyHok A2 1
pucysok A.3);

Le epeKTUBHAa  JOB)KHMHA
CXWJTy, BU3Ha4YeHa B Ta0Omuii A.2;
Ly (dakTMyHa  JIOBXKMHA  HABITPSHOIO
CXWJTY B HAIIPSIMKY BITPOBOTO HaBaHTAKCHHS,
Lg (akTHYHA  JOBXKHMHA  IIABITPSHOTO
CXWJTy B HAIIPSIMKY Aii BITPY;

H eeKTHBHA BHCOTa TEpEeraay BHCOT
MICIIEBOCTI;

X TOPU30HTAIbHA BICTaHb B MICI 1110
PO3TIISIAETHCS, IO HAWBUIIOT TOYKU MICIIEBOCTI;
Z BEpTUKAJIbHA BIICTaHb Bil PIBHS 3eMJI1
JI0 MICIISl, IO PO3TJISIIAETHCS.

HaBITPSHOTO

Taonuusa A.2 — 3HayeHHs1 eeKTUBHOI J0BKMHU L
Table A.2 — Values of the effective length Le.

c) For sites on upwind slopes of cliffs and
escarpments:

—where 0,05 < ® <03 and [x| <Ly/2;

d) For sites on downwind slopes of cliffs and
escarpments:

—where ® <0,3and X< 1,5 Lg;

—where ®>0,3 and x <5 H.

It is defined by:

s (for) @ <0,05; (A.1)
s (for) 0,05 < ® <0,3; (A.2)
s (for) @ > 0,3, (A.3)
where:
S is the orographic location factor, to be

obtained from Figure A.2 or Figure A.3 scaled
to the length of the effective upwind slope
length, Le

(0 is the upwind slope H/L, in the wind
direction (see Figure A.2 and Figure A.3)

Le is the effective length of the upwind
slope, defined in Table A.2

Ly is the actual length of the upwind slope
in the wind direction

Lq is the actual length of the downwind slope
in the wind direction

H is the effective height of the feature

X is the horizontal distance of the site
from the top of the crest
z is the vertical distance from the ground

level of the site.

Tun cxuy (O = H/Ly)
Type of slope (® = H/Ly)

IMaockmnii (0,05 <® <0,3) Kpytuii (® > 0,3)
Shallow (0,05 < ® < 0,3) Steep (® > 0,3)
Le = Ly L. = H/0,3

[MPUMITKA. Po3paxynkoBi rpadiku Ha pucyHKax A.2
i A.3 MarOTh TIepeBUIIEHI Iiama30HH BUKOPUCTAHHA y
MIOPIBHSAHHI 3 HaBEIEHUMH BHIIE. BpaxyBaHHS penbedy
11034 IIUM JiaIla30HOM HE € 000B’I3KOBHM.

(4) YV nonmHax MOMYyCKAETHCS BCTAHOBIIIOBATH
Co(z) piBHEM 1,0, AKIIO HE OYIKYETHCS
MIABUIICHHS] IMIBHJIKOCTI Bi TYHEIBHOTO
edekry. lna OyniBenb, po3TallOBaHUX B Me-
’Kax JOJUHM, ab0 ANl MOCTIB, SIKI TeEpeK-
PHUBAIOTH JI0JIUHY, TOTPIOHO MEPEeBIPUTH HEOO-
X1IHICTh BpaxyBaHHS MiJBHUILIEHHS MIBUAKOCTI
BITPY BiJl TYHEJIBHOTO €(eKTy.

NOTE. The calculated graphs in Figures A.2 and A.3
exceed the area of application as defined above. The
consideration of orographic effects beyond these
boundaries is optional.

(4) In valleys, co(z) may be set to 1,0 if no
speed up due to funnelling effects is to be
expected. For structures situated within, or for
bridges spanning steep-sided valleys care
should be taken to account for any increase of
wind speed caused by funnelling.
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Pucynok A.2 — KoediuieHnT S 1191 ckejab i cXuJiiB
Figure A.2 — Factor s for cliffs and escarpments
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Pucynok A.3 — Koediuient S nJst marop6is i xpe06TiB
Figure A.3 — Factor s for hills and ridges

(5) ®opmymu A4 — A.7 ta A.1l BuKOpHC-
TOBYIOTBCS JIISl PO3paxXyHKy 3HAYEHHS MicCIle-
Boro koedimieHnta penbedy, S. OCKUIBKH IIi
dbopMynu eMmmipuyHi, BaXXJIUBO, LI00 3Ha-
YCHHSI IMapaMeTpiB, sKi BHKOPHUCTOBYIOTHCH,
00OME)XyBaJIUCSl BCTAHOBIICHUMH Jlialla30HAMH,
iHakmie Oy1yTh OTpPUMaH1 HeBIpH1 3HAYECHHSI.

a) HasiTpsiHa 30Ha s Oyab-SIKOIro0
peabedy (pucynku A.2 ta A.3):
Jns 30H
_15< X <0i0<-2<20
LU Le
MIPUHAMAETHCA
S= A-e(

(5) Expressions A.4 to A.7 and A.11 may be
used to compute the value of orographic
location factor, s. As those expressions are
empirical, it is most important that values of
the parameters used must be restricted to the
stated ranges, otherwise invalid values will be
generated.

a) upwind section for all orography (Figures
A.2 and A.3):
For the ranges

15« X <0 and 0<- 2 <20
LU Le

take:

(A.4)
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where

e
4 3 2
A=01552.| = | —08575.| = | +18133-| 2| —1,9115-| = |+1,0124: (A5)
LE LE Le Le
i and
2
B= 0,3542-[5] 11,0577 (L j+2 6456, (A.6)
SIKIIIO when
L <-15abo £ >2,0 L <-150r z >2,0
LU Le LIJ Le
NpUAMAaEThCS: take:
s=0
b) MinBiTpsina 30Ha A cKeab i cxXuiaiB b) downwind section for cliffs and
(pucyHnok A.2): escarpments (Figure A.2):
Jlnst 30H For the ranges
X . z X z
01<—<35101<—<20 01<—<35and 01<—<20
Le Le Le LE
NpUAMAaEeThCS: take:
2
s=A- (Iog{éﬂ +B- [Iog{iD +C, (A7)
Le LE‘
e where
— N3 _ _ _ _
A = -1,3420 -(Iog Li J ~0,8222 - (Iog Li ] +0,4609 - log Li —0,0791; (A.8)
_ 3 _ L
B =-1,0196 -(Iog Li j ~0,8910 - (Iog Li ] +0,5343 - log Li ~ 01156 : (A.9)
1
3
C = 0,8030 -{Iog{LiD +0,4236 - { LLD +0,5738 - Iog{%}+0.1606 . (A.10)

s 301

0<—<

THTEPIOJIALISA MK 3HAYCHHAMU IS

Lé =0 (s=Ay dopmyii (A5)) i Lé =01,

e e

z
AKIOIO L—<0,1 BUKOPHUCTOBYETHCA 3HAYCHHSA

e

YA
o —=01.
L

e

For the range

X

01,
Le

interpolate between values for

=0 (s= A in Expression (A.5)) and

=01.

m|—|><m|—|><

when: Li < 0,1 use the values for Li =0,1.

e e
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z z o

akmo — >3,5 abo — > 2,0 mpuiimaerbes
d Le

3paueHusa S = 0.

c) IiaBiTpsni 300U 15 maropo6iB i xpeodTiB
(pucynok A.3):
s 30H

0gis2,0i0gLis2,o

d e

MIPUHAMAETHCS .

ac:

4 3 2
A=01552-| = | —08575-| = | +18133-| = | —19115. = |+10124
L L, L L

e

B

SAKIOI0

X 20460 2520
L L

d e
MPUNMAETHCS .

IMPUMITKA. ®opmynu (A.5) i (A.12) onrakosi.
A.4 Cycigni koHCTpYKIil

(1) Sxmro OymiBis OimbIn HDK BABIYI BHIA 3a
CepeHIO BUCOTY have CYCIIHBOT KOHCTPYKIIii,
TO B TMIEPIIOMY HAOIMKEHHI PO3PaXyHOK Oy/Ib-
SKUX 13 [HX CYCITHIX KOHCTPYKIIIH MOXKe
TPYHTYBaTUCS  Ha  TIKOBOMY  3HA4CHHI
[IBUIKICHOTO HANOPY BITPY HA BUCOTI Zn (Ze =
zn) Hax 3emuero (dopmyna (A.14)), nus.
pucyHok A.4.

X<r: Z,
r<x<2r: z,
X2 2r: z

B SIKiH pafiyc I
I = hnigh, AKIO  hhigh <2 * diarge;

r=2- dlarge, SIKIIIO hhigh >2 - dlarge-

2
-0,3056-[i] +1,0212.(
L, L

when: z >3,5 or Li > 2,0 take the value
d e

s=0.

¢) downwind section for hills and ridges
(Figure A.3):

For the ranges

0< X <20 and OSLigz,o

d e

take:
) (A1)
| where:
(A.12)
arjd e
ij -1,7637, (A.13)
W;en

X 200r 2520
L, L

take:
s=0
NOTE. Expressions (A.5) and (A.12) are identical.

e

A.4 Neighbouring structures

(1) If a building is more than twice as high as
the average height have of the neighbouring
structures then, as a first approximation, the
design of any of those nearby structures may
be based on the peak velocity pressure at
height zn (ze = z,) above ground (Expression
(A.14)), see Figure A.4.

(A.14)

= hIow .
in which the radius r is:
if hhigh <2 - diarge

if hhigh > 2 * diarge

I = hhigh
r=2- dlarge
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KoncrpykrtuBHa BucoTa hiow, pamiyc I, Bid-
cTaHb X 1 po3Mipu Osma 1 iarge TTOKa3aHi Ha
pucynky A.4. 30UIbIICHHS IIBUIKOCTI BITPY
MOJKE ITHOPYBATHCS, KOJHU Niow OlnbIa, HDK
MOJIOBUHA BHCOTH hhigh BUIO1 OyaiBii, TOOTO
Zn = hiow.

The structural height hiow, the radius r, the
distance x and the dimensions dsman and diarge
are illustrated in Figure A.4. Increased wind
velocities can be disregarded when hjow is
more than half the height hnigh of the high
building, i.e. zn = hiow.

|

Pucynok A.4 — Bniine Bumoi 6yaiBai Ha aBi cycinni 6yaisui (11 2)
Figure A.4 — Influence of a high rise building, on two different nearby structures (1 and 2)

A.5 Bucora 3mileHHs

(1) dnst Oynisens, po3minienux Ha 1\V-my Turmi
MICIIEBOCTI, IITUTPHO PO3TAIIOBAHUX 1 B IHIIUX
BUIAJKaxX 3 TNEpelIKoaMH, BIiTEp HMOBOJIUTH
cebe Tak, HIOM piBEeHb 3eMJI MIAHATHN 0
BUCOTH 3MillleHHs Ngis. Ndis MOXe BH3HAYAaTUCS
3a ¢opmynoo (A.15), muB. pucyHok A.S.
[Ipodine  MakCUMaldbHOTO  IIBHUJKICHOTO
HAIOpPy HaJl BUCOTOIO (MOPIBHSM pUCYHOK 4.2)
MOYKHA 3MIII[yBaTH BBEPX Ha BUCOTY Ngis.

A.5 Displacement height

(1) For buildings in terrain category 1V,
closely  spaced buildings and  other
obstructions causes the wind to behave as if
the ground level was raised to a displacement
height, hdgis. hgis may be determined by
Expression (A.15), see Figure A.5. The profile
of peak velocity pressure over height (cf.
Figure 4.2) may be lifted by a height hgis.

o

PucyHnok A.S — Bucora nepemxonu i BiicTaHb 3 HaBiTPSIHOI CTOPOHH
Figure A.5 — Obstruction height and upwind spacing

(A.15)

X < 2-have hdis Menta 3a (is the lesser of) 0,8have a6o (or) 0,6h;
2have < X < 6have hais Menma 3a (is the lesser of) 1,2hae — 0,2x a6o (or) 0,6h;
X > 6have hais = 0.

3a BiACyTHOCTI OuIbII TOYHOI iH(poOpMaIii
BUCOTa MEPEIIKOAN MOXKe OpaTucs K Nave =
15 M pns |V kiacy MicIieBOCTi.

In the absence of more accurate information

the obstruction height may be taken as

have = 15 m for terrain category IV.
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JIOJATOK B (OBOB’SI3KOBUI1) METO-
JIMKA 1 JUISI BU3HAYEHHS KOHCTPYK-
TUBHOT'O KOE®IIICHTA CCq

B.1 TypOyJieHTHiCTH BiTpY

(1) MacmTab TypOynenTHocti L(z) BusHauae
cepe/iHe 3HAYCHHS MOPHUBY IPUPOTHHUX BITPIB.
Hus Bucor z mmwkunx 200 M wmacmrTad
TypOYJIEHTHOCTI MOXE OOYHMCIIIOBATUCS 34

ANNEX B (INFORMATIVE) PROCEDU-
RE 1 FOR DETERMINING STRUCTURAL
FACTOR CsCp

B.1 Wind turbulence

(1) The turbulent length scale L(z) represents
the average gust size for natural winds. For
heights z below 200 m the turbulent length
scale may be calculated using Expression
(B.1):

dopmymoro (B.1):
L(2)= Lt[iJ ,
Zt

U Z > Zmin for z > Zmin (B.1)

L(Z) = L(Zmin) )

HpI/I Z < Zmin

3 0a30Bor0 BHcOTOO Zt = 200 M, OGa3oBwmit
macmtad Lt = 300 m i o = 0,67 + 0,05 In(zo),
1€ Zo JOBXXKMHA HEpPIBHOCTI B MeTpax. MiHi-
MaJIbHY BUCOTY Zmin HaBeJIeHO y Tabmuii 4.1.

(2) Posmoain MOBITPSHOTO MOTOKY 3a 4acTo-
TaMH 300pakeHuH Oe3pO3MIPHOI0 (YHKITIEIO
creKTpanbHol miimeHoCTI Si(Z,N), 5Ky HEoO-
X171HO BU3Ha4yaTH 3a popmymoro (B.2):

for z < zmin

with a reference height of z: = 200 m, a reference
length scale of Ly = 300 m, and a. = 0,67 + 0,05
In(zo), where the roughness length zo is in m.
The minimum height zmin is given in Table 4.1.

(2) The wind distribution over frequencies is
expressed by the non-dimensional power
spectral density function Si(z,n), which should
be determined using Expression (B.2):

n-S,(z,n) 6,8-f (z,n)
S (z,n)= v = L ,

& o’ (1+10,2-f, (z,n))** (B2)
ne Su(z,n) oaHOOIUHUI CIEKTp BIAXHIICHBb where S,(z,n) is the one-sided variance spect-
mBuaKkocti Birpy 1 f (z,n) = n-L(2) 0e3po3- rum, and f _(z,n)= n-L(2) is a non-dimen-

v, (2) Vi (2)

MipHa 4acTOTa, 10 BH3HAYAETHCS 32 N = Nix
BJIACHOIO YaCTOTOK KOHCTpPYKIii B ', cepen-
HBOIO MIBUJKICTIO Vm(Z) 1 Macirabom TypOy-
nentHocti L(Z), skuii Bu3HavaeThes 3a Qop-
mynoto (B.1). @ynkiis 6e3po3mMipHOi CHEKT-
pasibHOT IIUTPHOCTI MOKa3aHa Ha PUCYHKY B.1.

sional frequency determined by the frequency
N =nix, the natural frequency of the structure
in Hz, by the mean velocity vm(z) and the
turbulence length scale L(z) defined in (B.1).
The power spectral density function is
illustrated in Figure B.1.
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Pucynok B.1 — ®yHKiisi cieKTpajibHOI IiILHOCTI moTyKHOCTI SL(fL)
Figure B.1 — Power spectral density function Sy (f.)

B.2 KoucTpykTHBHUIl Koe(ilieHT

(1) KoncrpyktuBHHIA KOeDillieHT CsCd BU3HA-
yeHuil y 6.3.1.

(2)  donopa ckianoBa peaxiii B2 BpaxoBye
BIICYTHICTh TOBHOi KOpENslii THCKYy Ha
MOBEPXHIO KOHCTPYKLII 1 OOGUUCTIOEThCS 3a
dhopmymoro (B.3):

B? =

B.2 Structural factor

(1) The structural factor cscq is defined in
6.3.1.

(2)  The background factor B? allowing for
the lack of full correlation of the pressure on
the structure surface may be calculated using
Expression (B.3):

1+0,9-(

ae:

b,h  mwmpunHa i BHCOTa KOHCTPYKIIii, JHUB.
PUCYHOK 6.1;

L(zs) macmrab TypOyJIEHTHOCTI, HaJaHHH Y
B.1(1) na 6a30Biii BUCOTI Ze, BU3HAYCHHI Ha
pUCYHKY 6.1. 3 MipKyBaHb O€3MEKH JJO3BOJIECHO
npuiimaTu B? = 1

(3) Koedirient amrutityau Kp, sikuii BU3Hava-
€TBCS SIK BITHONICHHS MaKCHUMAaJIbHOTO 3Ha-
YeHHsI MyJbCalliiHOl CKJIaIoBOI peakiii g0 ii
CTaHJAPTHOTO BIIXUJTY, BU3HAYAETHCS 33 Qop-
Mmynoro (B.4) 1 mokazanuii Ha pucyHky B.2.

jo,es ' (B.3)

where:

b, h  is the width and height of the structure,
see Figure 6.1;

L(zs) is the turbulent length scale given in
B.1(1) at reference height ze defined in Figure
6.1. It is on the safe side to use B2 =1,

(3) The peak factor kp, defined as the ratio of
the maximum value of the fluctuating part of
the response to its standard deviation, should
be obtained from Expression (B.4) and is
shown in Figure B.2.
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Pucynok B.2 — KoedinieHT ammiityan
Figure B.2 — Peak factor

k, =+2-In(v-T) +

a00 kp= 3. INpuiimaerncst Ounblie 3HaYCHHS Kp

ae:

v edeKTUBHA 4acToTa, sika HajlaHa B (4);
T nepioJ] OCepeHEHHS IBUIKOCTI BITPY,
T= 600 cexyn.

(4) EdextuBHy uyacToTy V MOTPIOHO BH3HA-
yartu 3a ¢popmyoro (B.5):

RZ
LS vl

v 20,08 I'p

1e N1 x BIaCHA YacTOTa KOHCTPYKIIii, sSTka MOYKe
Oyru BusHaueHa y Jlomatky F. OOmexeHHs v
> 0,08 ' BignoBigae kKoedilieHTy aMILTITy A
3,0.

(5) PesonancHa ckmanoBa peakiii R® Bpaxo-
BY€ PE30HAHCHI KOJIMBAHHS BHACIIIOK TypOy-
JIEHTHOCTI 3a TOJIOBHOIO (JOPMOIO KOJIHMBaHb 1
BHU3HA4aeThes 32 Gopmyroro (B.6):

2

J2-Inw-T)

0,6

(B.4)
or kp= 3 whichever is larger

where:

\ is the up-crossing frequency given in
(4);

T is the averaging time for the mean wind
velocity, T= 600 seconds.

(4) The up-crossing frequency v should be
obtained from Expression (B.5):

(B.5)
v>0,08 Hz

where nix is the natural frequency of the
structure, which may be determined using
Annex F. The limit of v> 0,08 Hz corresponds
to a peak factor of 3,0.

(5) The resonance response factor R? allowing
for turbulence in resonance with the
considered vibration mode of the structure
should be determined using Expression (B.6):

R? = 272:5'SL(Zs’nl,x)'Rh(nh)'Rb(nb)' (B.6)
ne: where:
d norapuMiuHMA JEKPEeMEHT 3aTyxaH- o is the total logarithmic decrement of
Hs1, HaBeJleHu# y F.5; damping given in F.5;
SL 0e3po3MipHa (YHKI[iSI CIEKTPAIBbHOI SL is the non-dimensional power spectral
HIUTBHOCTI, HaBeaeHa y B.1(2); density function given in B.1(2);
Rnh, Rb aeponunamMiuHi mepenatHi  QyHKIIT, Rn, Rp is  the aerodynamic  admittance

Bu3HaueHi B (6).

functions given in (6).
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(6) Aepommuamiuni nepenatHi QyHkmii Rp i
Ro mnst ronoBHOi (OpMH KOJHMBAaHb MOXKYTh
OyTu HaOIMKEHO BU3HAYCHI 3 BUKOPHCTAHHIM

dopmyn (B.7) 1 (B.8):

(6) The aerodynamic admittance functions Ry
and Ry for a fundamental mode shape may be
approximated using Expressions (B.7) and
(B.8):

Ry= T (l-e®m);
Rh=1 mst n, =0 Rn=1 for n,=0
R, :i_ - 2 (1_672.%);
My 2:Mp (B.8)
Ro=1 s 1, =0 Rp=1 for n,=0
4,6-h 46-b
3 (with): n,=——-f _(z,,n,,) i(and) n,=——-f (z,,n,,).
(with): n, L(Zs) L( s l,x) ( )le L(ZS) L( s 1,)

[MPUMITKA. [lnst ¢opM KonMBaHb i3 JOJATKOBUMH
By3JIaMd TpeOa BHKOPUCTOBYBATH OUIBII JICTabHI
OOYMCIIeHHSI.

B.3 Yuc/jio HABAHTAXKEHb 1JS JMHAMIYHOL
peaxuii

(1) Ha pucynky B.3 moka3ano umcio pa3siB Ng,
KOJIM IIBHUJKICTE BiTpy AS mocsiraerbes abo
MEepeBUIIYEThCS TTPOTATOM S0-TH pokiB. AS €
YaCTKOI Sk y BIICOTKAaX, /¢ Sk BHU3HAYaJIbHA
BiTpOBa Jis, 3 epiogoM y 50 pokiB.

NOTE. For mode shapes with internal node points more
detailed calculations should be used.

B.3 Number of loads for dynamic response

(1) Figure B.3 shows the number of times Ng,
that the value AS, of an effect of the wind is
reached or exceeded during a period of 50
years. AS is expressed as a percentage of the
value Sk,where Sk is the effect due to a 50
years return period wind action.

AS 100

. \
[%]

75 \

- ]

25

N

\\

0
10° 10' 10° 10°

10* 10° 10° 10 10°

N,

s

Pucynok B.3 — Uncio HaBaHTakeHb Bix mopuBy BiTpy Ng 1 BmiuBy AS/Sk ynponos:k 50-piuHoro nepioxy
Figure B.3 — Number of gust loads Ng for an effect AS/Sk during a 50 years period

BanexHicte Mk AS/Sk ta Ng BH3HaueHa
dopmyioro (B.9):

AS

k

The relationship between AS/Sk and Ng is
given by Expression (B.9).

S - 0,7-(log(N,))? —17.4-log(N) +100.

(B.9)
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B.4 IlepemimeHHs1 i NPHCKOpPeHHSA s
OIHKH  eKCIUIyaTalniiiHOI  NPHAATHOCTI
BePTHKAJBHUX KOHCTPYKUIi

(1) MakcumanbHe M03/I0BXKHBO-BITPOBE TEepe-
MIIICHHSI BU3HAYAEThCS 3a CEKBIBAJCHTHOIO
CTaTHYHOIO CHJIOIO, sIKa HaBejeHa B 5.3.

(2) CranmapTHHIA BIIXHI Oax XapaKTEPUCTUKU
M03JI0BKHBO-BITPOBOIO TPUCKOPEHHSI KOHCT-
PYKLIi Ha BUCOTI Z CIIiJ] BU3HAYATH 3a GOpMYy-
noro (B.10):

B.4 Service displacement and accelerations
for serviceability assessments of a vertical
structure

(1) The maximum along-wind displacement is
determined from the equivalent static wind
force defined in 5.3.

(2) The standard deviation oax Of the
characteristic along-wind acceleration of the
structural point at height z should be obtained
using Expression (B.10):

2
o, (Z) _ C;-p- b- Iv(zs) Vi, (Ze) R- Kx _(DLX (Z) , (BlO)
ml,x

ae: where:
Ct KOeQIIIEHT CHIIH, TUB. PO3.IiI 7, Ct is the force coefficient, see Section 7;
p HIUTBHICTH MOBITPs, 1uB. 4.5(1); p is the air density, see 4.5(1);
b [IMPUHA KOHCTPYKIlii, s’Ika BH3HAueHa b is the width of the structure, defined in
Ha PUCYHKY 6.1; Figure 6.1;

Iv(zs) iHTeHCHBHICTP TYpOYJIEHTHOCTI Ha
BHCOTI Z = Zs HaJl 3emMJieto, auB. 4.4(1);

Vm(Zs) cepemHs MBHIKICTH BITPY IS Z = Zs,
muB. 4.3.1(1);

Zs 0a30Ba BHCOTA, UB. PUCYHOK 6.1;

R KOpIHb KBAJpPAaTHUH 3 PE30HAHCHOT
CKJIaZ0BO1 peakilii, 1uB. B.2(5);

Kx 0e3po3MipHUil KOE(IIli€HT, HATAHUH Y
dbopmymni (B.11);

Mix eKBIBaJIECHTHA Maca B HampsAMKy il
BiTpy, auB. F.4(1);

Nix  BJIaCHA YacTOTa KOJIMBaHb KOHCTPYKILii
B HAMPSMKY Jii BITpY; HAOJMKEH1 BU3HAUYCHHS
yacToTH HajxaHi B Jlogatky F;

@1 x(z) ocHoBHA (hopMa BIACHUX KOJHBAHb, 5K
nepiine HaOJMKEHHsI TOTPIOHO BUKOPHUCTOBY-
BatH opMyIH, sKi HaBeneHi B Jlogatky F.

(3) be3posmipuuii xoedimienr, Ky, Bu3Haua-
€ThCS 32 (HOPMYJIOIO:

K

[V2(2)- o, ()

Iv(zs) is the turbulence intensity at the height
Z = zs above ground, see 4.4(1);

Vm(zs) is the mean wind velocity for z = zs, see
4.3.1(1);

Zs is the reference height, see Figure 6.1;
R is the square root of resonant response,
see B.2(5);

Kx is the non-dimensional coefficient,
given by Expression (B.11);
mix IS the along wind
equivalent mass, see F.4(1);
nix is the fundamental frequency of along
wind vibration of the structure; approximations
are given in Annex F;

®1x(z) is the fundamental along wind modal
shape, as a first approximation the expressions
given in Annex F may be used.

fundamental

(3) The non dimensional coefficient, Ky, is
defined by:

X

ae:
h BUCOTa KOHCTPYKLIi (IUB. PUCYHOK 6.1).

ITPUMITKA. TIpunyckaetbes, mo D1x(z) = (z/h)° (nus.
Homnarok F) i Co(z) = 1 (umocka micuesicts, mus. 4.3.3).
@opmymna (B.11) moxe ampokcumysatucs (GopMyioro
(B.12). L1 anpokcuMariist moka3aHa Ha pucyHky B.4.

Vrzn (Zs) ' jlq)fx (Z)dz

, (B.11)

where:
h is the height of the structure (see Figure 6.1).

NOTE. Assuming ®1x(z) = (z/h)* (see Annex F) and
Co(z) = 1 (flat terrain, see 4.3.3), Expression (B.11) can
be approximated by Expression (B.12). This
approximation is shown in Figure B.4.
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(2~g+1)~{(z;+1)-{|n(;s]+o.5} —1}

K, = , (B.12)
(C+1)? -|n[zsj
ZO
ae: where:
20 JIOBXKMHA HepiBHOCTI (Tabmuis 4.1); 20 is the roughness length (Table 4.1);
¢ MOKA3YUK CTYINEeHs (GOpPMHU KOJIMBaHb ¢ is the exponent of the mode shape (see
(muB. donartok F). Annex F).

K,
1,9
1,8
\ §=2,5
1,7 =20
1.6 =15
1,5 £ =1,0
1,4
£=0,5
13
10 10° 10° 100 %

Pucynok B.4 — IIpnéau3Hi 3HaueHHs1 0e3po3MipHoOro koedinienta
Kx, BignosinHo no ¢popmyau (B.12)
Figure B.4 — Approximation of the non dimensional coefficient,
Kx according to Expression (B.12)

(4) XapakTepwCTHYHI aMILTITYIHI 3HAYEHHS
NPUCKOPCHHS ~ BU3HAYAIOTHCS ~ MHOXKCHHSIM
CTaHIApTHOTO Bimxmiy B (2) Ha KoedilieHT
ammnityan  3a  B.2(3) 3  BHKOpHCTaHHSIM
BJIACHOT YaCTOTH KOJIUBaHb, TOOTO I.€. V = N

(4) The characteristic peak accelerations are
obtained by multiplying the standard deviation
in (2) by the peak factor in B.2(3) using the
natural frequency as upcrossing frequency, i.e.
V = Nyx.
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JTOJATOK C (OBOB’SI3KOBHI) METO-
JINKA 2 JIJI1 BASHAYEHHS KOHCTPVYK-
TUBHOI'O KOE®IIIEHTA CsCqy

C.1 TypOyJeHTHicTb BiTpY

(1) TypOyneHTHICTh TOTpPIOHO PO3TIIAIATH
BiamoBigHO 10 B.1.

C.2 KoHcTpyKTHBHUI Koe(ilieHT

(1) KoucTpykTiBHHN KOeQIlli€HT CsCq BH3HA-
yeHui y 6.3.1.

(2) donosa cknagoBa peakiii B2 BpaxoByeThb-
Csl TIPU BIICYTHOCTI MOBHOI KOpESILii TUCKY
Ha IOBEPXHIO KOHCTPYKIIi 1 MOXe o0uuc-
JroBatucs 3 BUKopuctanusM dpopmyiu (C.1):

B’ = !

ANNEX C (INFORMATIVE) PROCEDU-
RE 2 FOR DETERMINING STRUCTURAL
FACTOR CsCp

C.1 Wind turbulence

(1) The turbulence should be considered in
accordance with B.1.

C.2 Structural factor

(1) The structural factor cscq is defined in
6.3.1.

(2) The background factor B? allowing for the
lack of full correlation of the pressure on the
structure surface may be calculated using
Expression (C.1):

]
ol — +
2 \\L(z) L(z,)

ae:

b,h  mmpunHa i BHCOTAa KOHCTPYKIIii, IHUB.
PUCYHOK 6.1;

L(zs) macmrab TypOyJIeHTHOCTI, HaJaHUH B
B.1(1) na 6a30Biii BUCOTI Zs, BU3BHAUYCHUN Ha

pUCYHKY 6.1.

3 MipKyBaHb O€3IICKH MOYKHA BUKOPHCTOBYBa-
ta B? = 1.

(3) Koedimient amrutiryau K, BH3HAYaeThCs
3a B.2 (3).

(4) PesonancHa ckimagoBa peakuii R® Bpaxo-
BYE PE30HAHCHI KOJIMBAHHS BHACIIIOK TypOy-
JIEHTHOCTI 3a TOJIOBHOIO (JOPMOIO KOJIHMBaHb 1

BU3HAYAETHCS 3a popmysioro (C.2):
2

2+ b h 2 (C.1)
L(z) L(z)

where:

b, h  is the width and height of the structure,
see Figure 6.1;

L(zs) is the turbulent length scale given in
B.1(1) at reference height zs defined in Figure
6.1.

It is on the safe side to use B2 = 1.

(3) The peak factor kp, should be obtained
from B.2 (3).

(4) The resonance response factor R? allowing
for turbulence in resonance with the
considered vibration mode of the structure
should be determined using Expression (C.2):

T

R2 ZR.SL(Zs'nl,x)'Ks(nl,x)l (CZ)
ne: where:
d norapuMiuHUA TEKPEMEHT 3aTyXaHH: o is the total logarithmic decrement of
BigmosinHo 10 Jomarka F; damping given in Annex F;
Su 0e3po3MipHa (YHKI[iSI CIEKTPAIbHOI ST is the wind power spectral density

HIIBHOCTI, HagaHa B B.1(2);

Nix  BJIaCHA YacTOTa KOJIMBaHb KOHCTPYKILii
siKa BU3Ha4aeThes 3 Jlogatka F;

Ks Koe(illieHT peayKIlii, KUl HaJaHui B

(5).

function given in B.1(2);

nix isthe natural frequency of the structure,
which may be determined using Annex F

Ks is the size reduction function given
in (5).
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(5) Koeoimient penykuii Ks moxe Oyru
HaOMKeHo Bu3HaueHwui 3a Gpopmynoro (C.3):

(5) The size reduction function Ks may be
approximated by Expression (C.3):

Ks(n)=

_C ‘b-n
Tovn(z)
Koncrantn Gy i G; 3anexars Big ¢opmu
KOJIMBaHb Y3/IOBX TOPHUHTAIBHOI oOCi ) 1
BEpTUKAIBHOI oOCi Z, BigmoBigHO. OOUIB1
MOCTIMHI 3aTyXaHHs Cy 1 Cz piBH1 11,5.

(6) Koncranra G, sika BxoauTh 110 (5), 1 KOHC-
taHTa K, sika BHKOPHCTOBYETHCS ISl 00YHC-
JICHHS TTPUCKOPEHb, HagaHi y Tabmumi C.1.

1+\/(Gy'¢y)2+(Gz '¢z)2+[i'Gy'¢y'Gz ¢z)

(C.3)

4 - c,-b-n

Vi ()
The constants Gy and G, depend on the mode
shape variation along the horizontal y-axis and
vertical z-axis, respectively. The decay
constants cy and c; are both equal to 11,5.

(6) The constant G introduced in (5) and the
constant K used to calculate accelerations, are
shown in Table C.1.

Taomnusa C.1 - G i K sk ¢pynkuin ¢popmu koauBanb
Table C.1 -G and K as a function of mode shape

®opmMa KOJIUBAHb OnHnopinna Jliniiina ITapadoaiuna CunycoigajbHa
Mode shape Uniform Linear Parabolic Sinusoidal
G 1/2 3/8 5/18 4/n?
K: 1 3/2 5/3 4ln

MPUMITKA 1. [Insa OyniBenp i3 OAHOPIAHOI TOPU3OHTAIBHOI ()OPMOIO KOJHMBaHb 1 JIHIHHOIO BEPTHUKAJIBHOI (HOPMOIO
konuBanb D(Y,z) = z/h, Gy = 1/2, G; = 3/8, Ky = 1 ta Kz = 3/2.

NOTE 1. For buildings with a uniform horizontal mode shape variation and a linear vertical mode shape variation ®(y,z) =
z/h, Gy = 1/2, G;=3/8, Ky =1 and K, = 3/2.

NOTE 2. For chimneys with a uniform horizontal mode shape variation and a parabolic vertical mode shape variation ®(y,z)
=22/n?, Gy =1/2, G; =5/18, Ky =1 and K, = 5/3.

[PUMITKA 2. Inst BUTSDKHHX TpYO i3 TOPU3OHTAIBHOIO (pOPMOIO KOJNMBAHB 1 3 MapaboIivHOI BEPTHUKAIBHOIO (hOPMOIO
xomuanp ®(y,z) = 22/h?, Gy = 1/2, G; =5/18, Ky = 1 ta K; = 5/3.

TTPUMITKA 3. Jlns MOCTIB 3 CHHYCOiNaJdbHOI TOPU3OHTAIbHOK (opmoro komusans ®(y,z) = sin(n-y/b), Gy = 4/n?, G; =

1/2, Ky =4IntaK; = 1.

NOTE 3. For bridges with a sinusoidal horizontal mode shape variation ®(y,z) = sin(z-y/b), Gy = 4/n?,

G, = 1/2, Ky = 4/mand K, = 1.

C.3 Yucao uMKIIB HaABAHTAXKEHbL IJIA
AMHAMIYHOI peakuii

(1) Ymcio HaBaHTaKEHb MOTPIOHO BH3HAYATH
3a B.3.

C.4 IlepemimeHHs1 i NPUCKOPEHHS IJIs1
OLIHKM eKCIIyaTaliifHOI NPUIATHOCTI

(1) MakcumanbHe MO3/I0BXKHE TMEPeMillICHHS
3a HampsIMOM BITpY — L€ CTaTHYHE IEpeMi-
IIEHHS BI EKBIBAJIEHTHOI CTATUYHOI CHJIH
BITpY, sIKa BU3HaueHa y 5.2.

(2) CranpapTHHi BiIXMJ Gax MO3JI0BKHBOTO
MPUCKOPEHHSI 3a HANpsIMOM BITPY TOYKH
KOHCTpYKIlii 3 koopauHatamu (Y,Z) HaOIuU-
’KEHO BU3HauaeThes 3a hopmynoro (C.4):

C.3 Number of loads for dynamic response

(1) The number of loads should be obtained
from B.3.

C.4 Service displacement and accelerations
for serviceability assessments

(1) The maximum along-wind displacement is
the static displacement determined from the
equivalent static wind force defined in 5.2.

(2) The standard deviation oax of the
characteristic along-wind acceleration of the
structural point with coordinates (y,z) is
approximately given by Expression (C.4):
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Gavx(y,Z) =C; 'p'lv(zs)'vrzn(zs)' R-

Ie:
o Koe(DillieHT CHIIH, JUB. PO3JLT 7;
p IIUTBHICT TOBITPS, AUB. 4.5;

Iv(zs) iHTCHCHBHICT TYpOYJIEHTHOCTI Ha
BHCOTI Zs HaJ 3emJiero, uB. 4.4(1);

Vm(Zs) XapakTepucTUYHA CEpe/Hs IIBHKICTh
BITPY Ha BUCOTI Zs, uB. 4.3.1(1);

R KOpiHb KBQJpaTHUH 3 PE30HAHCHOT
ckianoBoi peaxiii, aus. C.2(4);

Ky, K; koncrantu, Hagani y C.2(6);

Wef  TPUBEICHA Maca HAa OJUHHINIO TUIOMII,
muB. F.5(3);

d(y,z) popma KoNMBaHb;

®max  3HaueHHA (HOPMU KOJIMBAHb y TOYII 3
MaKCUMAaJIbHOIO aMILTITY I0F0.

(3) XapakTtepuCTHYHI aMILTITYIHI 3HAYEHHS
MPHUCKOPEHHS  BH3HAYAIOTBCS  MHOXKEHHSM
CTaHJApPTHOTO BIiAXWIYy B (2) Ha KoedilieHT
ammoritymu 32 B.2(3) 3 BukopucTaHHIM
BJIACHOI YaCTOTH KOJIMBAHb, TOOTO I.6. V = N1 x.

Ky ) Kz ) (D(Y:Z)

ref (Dmax (C4)
where:
Ct is the force coefficient, see Section 7;
p Is the air density, see 4.5;

Iv(zs) is the turbulence intensity at height zs
above ground, see 4.4(1);

Vm(zs) is the characteristic mean wind velocity
at height zs, see 4.3.1(1);

R is the square root of the resonant
response, see C.2(4);

Ky, K is the constants given in C.2(6);

Wef IS the reference mass per unit area, see
F.5(3);

®(y,z) is the mode shape;

®max IS the mode shape value at the point
with maximum amplitude.

(3) The characteristic peak accelerations are
obtained by multiplying the standard deviation
in (2) by the peak factor in B.2 (3) using the
natural frequency as upcrossing frequency, i.e.
V = Nyx.
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JTOJATOK D (OBOB’SI3KOBHUI) 3HA- ANNEX D (INFORMATIVE) CCq VALU-

YEHHA CsCq JIA PIBHUX THUIIIB CIIO- ES FOR DIFFERENT TYPES OF STRUC-
PV TURES

(1) Bnacui wactot Ta (HOpMH KOJHMBaHb (1) The natural frequencies and mode shapes
KOHCTPYK IIiif, MPEICTABICHUX Y I[OMY JO- of the structures presented in this annex are
JaTKy, OTpUMAaHi JIHIHHAM aHali3oM abo derived from linear analysis or estimated using
OIIIHIOBaHHSIM 3 BHUKOPHCTaHHSIM (opmy, the expressions given in Annex F.

HaBeneHux y onarky F.

CsCd 111 6AraTonoBePXOBUX CTAJIEBUX OYi- Cscq for multistorey steel buildings
BeJIb

Bucora (M) Height [m] 100 1/’,10 1’95 1’(,)0 319,5
Besaone = N ANARY i /0.0
520,05 : . % /.
Kareropis mopcrkocti II (cymineHa migis) | /,‘ 7 / Z /, L
roughness category |l (solid lines) 80 7 A y o A
KaTeropis mopcrrocti IIT /.' / / 1 S
(nyHKTHpHA M1HLT) y, g /e Ve
roughness category Il (dotted lines) 70 I a /.- A
v,=28 M/cex(m/sec) / / / . //_ .
5,20 2 : & o1
o I A ¥
X /: ; 7.
4 A "' // .’
w [ TH 11/ W
A {- ‘/.‘
wl 11/ % 0,85
FlL LA v i
% v ~
30 v
20 14 ; ~
,/ ///
10 : 7
10 20 30 40 5 60 70 8 9 100
Josxuna (M) Width [m]
Basyerncs Ha: based on:
05 =0,05; 05 =0,05;
Ty mictieocti |l (cyriapHa minis); roughness category Il (solid lines);
Ty mictieocti | (myHkTHpHA TiHiN); roughness category |11 (dotted lines);
Vp=28 m/sec; V=28 m/sec;
05 =0. 05 =0.
IMPUMITKA. [lns 3HaueHb, SIKi TEPEBHINYIOTH 3Ha- NOTE. For values exceeding 1,1 the detailed procedure
geHHs 1,1, MO3BOJISETHCS 3aCTOCOBYBATH [ETAbHY Me- given in 6.3 may be applied (approved minimum value
TOAWKY, HaBemeHy B 6.3 (momycrume MiHIManbHe of cscq = 0,85).

3Ha4eHHs CsCq = 0,85).

Pucynok D.1 — CsCd 1151 6araTonoBepxoBHX cTajieBUX OyiBeb NPSIMOKYTHUX Y IUIaHI 3 BEPTHKAIbHUMHU
30BHIIIHIMHU cTiHAMMH, 3 PIBHOMIPHIM PO3MOAIJIOM KOPCTKOCTI Ta MacH
(uacrora BigmosiaHo 10 popmysn (F.2))
Figure D.1 — csca for multistorey steel buildings with rectangular ground plan and vertical
external walls, with regular distribution of stiffness and mass
(frequency according to Expression (F.2))
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CsCd I  0araTomoBepXOBUX OeTOHHHX
OyaiBeJib

Cscqa for multistorey concrete buildings

Bucora (M) Height [m] 100 r— /(.)’95 0190

o 4 2 g v
o o I /
5,=0,1 s /
Karteropia mopctrocti 11 (cyuunsaa mH) | /,' / ’
roughness category |l (solid lines) 80 g T
kateropia mopcrrocti 11T / / X
(nyHKTHpHA m1HI%) ) [- /' 0,85
roughness category Il (dotted lines) 70 A e A%
v,=28 M/cex(m/sec) / / ‘ //
5=0 : 7

o 11 £ A

4 /
A i/ 7
50 | 4 /
/ A
A 7
W TTTY g
/ V.
30 ,/
/ i
20 -~ ,/
AREEy
10 +—
10 20 30 40 50 60 70 80 90 100

ba3zyerncs Ha:

05 =0,1

Ty mictieocti |l (cyriapHa miHis);
tumy mictiesocti | (myHkTHpHa miHisn);
V=28 m/sec;

o5 =0.

[MPUMITKA. Jns 3HaveHb, sKi MEPEBUIIYIOTh 3Ha-
yenHs 1,1, HO3BONSAETBCS 3aCTOCOBYBATH JETaNbHY
METOANKY, HaBemeHy B 6.3 (momycrume MiHiMaibHE
3Ha4eHHs CsCq = 0,85).

Hoxuna (M) Width [m]

based on:

05 =0,1;

roughness category Il (solid lines);
roughness category |11 (dotted lines);
V=28 m/sec;

05 =0.

NOTE. For values exceeding 1,1 the detailed procedure
given in 6.3 may be applied (approved minimum value
of ¢scq = 0,85).

Pucynok D.2 — CsCd 1151 6araTonoBepXxoBuX 0eTOHHUX OyAiBeJb NPAMOKYTHHUX Y IJIaHI 3 BePTHKAJIBHUMHU
30BHIIIHIMHU cTiHaMMU, 3 PIBHOMIPHIM PO3MOAiTOM 5KOPCTKOCTI Ta MacH
(uactora BignmosiaHo 10 popmyau (F.2))
Figure D.2 — cscq for multistorey concrete buildings with rectangular ground plan and vertical
external walls, with regular distribution of stiffness and mass
(frequency according to Expression (F.2))
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CsCd AJIsl CTAJIeBUX BUTSKHUX TPYO 0e3
¢byrypyBanus

Bucorta (M) Height [m] 100

cscq for steel chimneys without liners

Do ” / 1,40
5=0,012 /
WJW=1 7
: . IV % 1,05
, o A XA
kareropis mopcrkocti II (cynutsna minisn) 7 / g
roughness category |l (solid lines) 70 A p. L 41,00
KaTeropia mopcrxrocti IIT // // //
(nyHKTHpHA 11H1A) ) =+ 7 7 7 Is
roughness category lll (dotted lines) ol B pai 2
v,=28 M/cex(m/sec) 60 4 v g
5,=0 2 ‘/ - // 4
50 A L A //0,95
1/ — 7. LA
40 =t o A
'/4 /_- i //
30 : /// J L
A A /
20 .'/////' //
/] AL A
10 - Z
1 2 3 5 6 7 8 9 10
Hiametp (M) Diameter [m]
ba3syerbcst Ha! based on:
5, =0,012; 5, =0,012;
We/W: =1, Wo/We = 1;

Ty mictieocti | (cyrinapHa minis);
tumy mictiesocti | (myHkTupHa miHis);
V=28 m/sec;

5, =0.

[MPUMITKA. [ns 3HadyeHb, SIKi MEPEBHUILYIOTh 3HA-
yenHs 1,1, 1MO3BONAETHCA 3aCTOCOBYBAaTH JETaJbHY
METOANKY, HaBemeHy B 6.3 (momyctume MiHiManbHe
3Ha4eHHs CsCq = 0,85).

roughness category Il (solid lines);
roughness category 11 (dotted lines);
V=28 m/sec;

S, =0,

NOTE. For values exceeding 1,1 the detailed procedure
given in 6.3 may be applied (approved minimum value
of ¢scq = 0,85).

Pucynok D.3 — CsCd IUIs1 CTaJIeBUX BUTSKHUX TPYO 0e3 pyTypyBaHHs (4acTOTa KOJIMBaHb BiIMOBiIHO 10 dopmy.in
(F.3), mpu £0:=1000 i Ws/W=1,0)
Figure D.3 — cscq for steel chimneys without liners (frequency according to Expression (F.3),
with €0:=1000 and Ws/W=1,0)
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CsCd M OeTOHHMX BHUTSIKHUX TPYyo 0e3 cscq for concrete chimneys without liners
¢dyrypyBanus

1,1
Bucora (M) Height [m] 100 .0
o 5 %
based on: o A T 41,05
g : 3 V4
4=0,03 . 2 A"
kareropis mopcrrocti II (cyminsna minis) ® Ak // o]
roughness category Il (solid lines) 80 o - 7~
kaTeropis mopcrrocti 1T . A / E / 1,00
(IyHKTHpHA T1HIA) = 7l Q s
roughness category Ill (dotted lines) 79 . . . e
v,=28 M/cex(m/sec) A / V-
5.0 VA i 7T
60 ST /f/ A 0,95
o ] /{. : '/‘ 2 ,/
& ; PZ 2% //
- & : 7
A | P
; AL I P ]
AT 7
30 VA v
P ‘ / l // / /
20 ."’/‘/,/" ///
Vs /
"VZE
10 4=l o
1 2 3 4 5 6 7 8 9 10
Hiametp (M) Diameter [m]
Basyerncs Ha: based on:
05 =0,03; 05 =0,03;
Ty mictieocti |l (cyriapHa miHis); roughness category Il (solid lines);
tumy mictiesocti | (myHkTrpHa miHis); roughness category Il (dotted lines);
V,=28 m/sec; V=28 m/sec;
5, =0. 5, =0.
IMPUMITKA. J[las 3HadeHb, sIKi [EPEBHIINYIOTH NOTE. For values exceeding 1,1 the detailed procedure
3HaueHHs 1,1, O3BOJSIETBCS 3aCTOCOBYBATH JETATbHY given in 6.3 may be applied (approved minimum value
METOAWKY, HaBemeHy B 6.3 (momyctume MiHiManbHe of ¢scq = 0,85).

3Ha4eHHs CsCq = 0,85).

Pucynok D.4 — CsCd 1u1si 66 TOHHMX BUTSIZKHUX TPYO 0e3 ¢yTypyBaHHsi (4aCTOTAa KOJIMBAHb BiNOBiTHO 10
¢popmyan (F.3), mpu €1=700 i Ws/W:=1,0)
Figure D.4 — cscq for concrete chimneys without liners (frequency according to Expression
(F.3), with £1=700 and Ws/W:=1,0)
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CsCd AJIsl CTAJIeBUX BUTSIKHUX TPYO i3
byrypyBaHHaM

cscq for steel chimneys with liners

Bucora (M) Height [m] 100

0a3yr09HCh Ha: %
based on: 90 . 110
5,=B 3aJIEXKHOCTI BLJ CIIBBiJHO- o] g
meHHA (depending on)h/b-ratio _ %
hib<18 820,02 80 o] g
20<hib<24 50,04 -l A 1,05
hib>26 5,20,025 . s
70 o // vica
Kateropis mopcrrocti 11 (cynuisHa miHig) ‘1A A 1,00
roughness category |l (solid lines) P /‘ o ° iz
Kateropis mopcrrocti ITT 60 -
(TyHKTHpHA TiHiT) P o A
roughness category lll (dotted lines) / vd e
v,=28 M/cex(m/sec) 50 . '/ /./ : - 0.95
850 T4l A L |
i A A
//'/ ///- ¥ //
30 - e
= /'(x / //
‘A A -]
20 5
:_/ :'/ ; - A
10 L
1 2 5 6 7 8 9 10
Hiametp (M) Diameter [m]
ba3syerhcst Ha! based on:
O = 3aneKuThb Bix BigHowenHs h/b; 05 = depending on h/b —ratio;
hib < 18 55 =0,02; hib < 18 5, =0,02;
20 < hib < 24 8y =0,04; 20 < hib < 24 S, =004;
hib > 26 5, =0,025; hib > 26 5, =0,025;

Ty mictieocti |l (cyrinapHa minis);
Tuy HepiBHocTi mictiesocti | (myHkTHpHA MiHis);
Vb=28 m/sec;

5, =0.

[MPUMITKA. [lns 3HaueHb, SKI IEPEBHUILYIOTH
3HaueHHsA 1,1, MO3BOJSAETHCS 3aCTOCOBYBATH JETAIBHY
METOANKY, HaBemeHy B 6.3 (momycrume MiHiManbHe

3Ha4eHHs CsCq = 0,85).

roughness category Il (solid lines);
roughness category |11 (dotted lines);
V=28 m/sec;

5, =0,

NOTE. For values exceeding 1,1 the detailed procedure
given in 6.3 may be applied (approved minimum value

of ¢scq = 0,85).

Pucynoke D.5 — CsCd A1l cTaieBUX BUTSZKHUX TPYO i3 GyTypyBaHHsM i pi3HUMM 3HAYeHHSAMH s BiNoBiHO 10

Tabmuui F.2 (yactora KoJauBaHb Biamosiano 1o popmysn (F.3), mpu £1=1000 i Ws/W=0,5)

Figure D.5 — cscq for steel chimneys with liners and different values of 8s according to
Table F.2 (frequency according to Expression (F.3), with £1=1000 and Ws/W=0,5
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NOJATOK E (OBOB’SI3KOBHI) BUX-
POBE 3BYJIKEHHSI TA AEPOIIPYXXHA
HECTIVKICTb

E.1 Buxpose 30y1:KxeHHsI
E.1.1 3araanHi nmojo:xeHHs

(1) BuxpoBe 30y[KeHHsI BUHHUKAE, SIKIO BHU-
XOpH 3 SBISIOTHCSA NOYEPrOoBO HAa IPOTHIIEK-
HUX CTOpOHAaX KOHCTpyKwii. B pesymbrarti
[[bOT0 BUHMKA€ HABaHTAXKEHHS, MEPIECHIUKY-
JISIpHE 10 HAIIPSIMKY BITPOBOTO HaBaHTAXKEHHS.
KonuBaHHs KOHCTpyKIIi MOX€ BHUHUKHYTH,
SKIIIO YaCTOTa BUXPOBUX 30Yy/KEHb CIIBIAAAE
3 BJIACHOI YacTOTOK KOHCTPYKI, IO
MOXJIMBO 3a YMOBH, IO UHIBUAKICTH BITPY
JOPIBHIOE ~ KPUTUYHIA  IIBUIKOCTI  BITpY,
Bm3HadeHoi B E.1.3.1. 3a3Buuaii, kpuTHYHA
HIBUJKICTh BITPY BMHHMKA€ YacTO 1 BHUKIIMKA€E
BTOMY, TOMY KUIbKICTh IMKJIIB HAaBAaHTAXKCHBD,
OB’ SI3aHUX 13 IIUM, MOKE CTaTH 3HAYHOIO.

(2) Peaxuis Big BHXpOBHX 30y/IKEHb CKJa-
JAEThCS 3 KOJMBAaHb y HIMPOKOMY Jiama3oHi
4acTOT, sIKI ICHYIOTb 3aBX/IH 1 HE 3aJIeXaTh Bill
MepeMilieHb KOHCTPYKIIi, Ta By3bKOYaCTOTHOT
YaCTUHHU PEaKIii, 10 BUHHWKAE I BIUIUBOM
BHUXODIB, sIKI BUKJIUKAIOTHCS TIEPEMIIICHHSIMHU
KOHCTPYKITIi.

MMPUMITKA 1. [llupokuit niana3oH peakiiii 3a3Bu4ai
BaXUTUBUH TSI 3a/i300€TOHHMX  KOHCTPYKIH 1
MAaCHBHHX CTaJE€BHX KOHCTPYKIIiH.

[MPUMITKA 2. By3bkuii niama3oH peakiiil 3a3Budai
BaXXJTUBHH JUTS JIETKUX METAIEBUX KOHCTPYKIIIH.

E.1.2 Kpurepii 1151 BUXPOBOT0 30y/1:KEeHHSI

(1) Edexr BuxpoBOro 30ymKEeHHS MOTPIOHO
BpPaxOBYBaTH, SIKIIO BiJHOIICHHS MaKCHMaJlb-
HOTO PO3MIPY KOHCTPYKIIIT 0O MIHIMAJIbHOTO B
IUIOUIMHI, HOPMAaJIbHIM 1O HaIpsIMKy BiTpO-
BOT'O HaBaHTAKEHHSI, IEPEBHUIILYE 6.

(2) BrmumB BuxpoBoro 30ymKEHHS HE
noTpiOHO BpaxoBYBaTH y pa3i KOJIU

Veriti > 1,25 © v,

ze:
Veiti  KPUTHYHA IIBUJKICTH BITpY I i-1
¢dbopMu KoNHMBaHb, sIK BU3Ha4YeHo B E.1.3.1;

ANNEX E (INFORMATIVE) VORTEX
SHEDDING AND AEROELASTIC INSTA-
BILITIES

E.1 Vortex shedding
E.1.1 General

(1) Vortex-shedding occurs when vortices are
shed alternately from opposite sides of the
structure. This gives rise to a fluctuating load
perpendicular to the wind direction. Structural
vibrations may occur if the frequency of
vortex-shedding is the same as a natural
frequency of the structure. This condition
occurs when the wind velocity is equal to the
critical wind velocity defined in E.1.3.1.
Typically, the critical wind velocity is a
frequent wind velocity indicating that fatigue,
and thereby the number of load cycles, may
become relevant.

(2) The response induced by vortex shedding
is composed of broad-banded response that
occurs whether or not the structure is moving,
and narrow-banded response originating from
motion-induced wind load.

NOTE 1. Broad-banded response is normally most
important for reinforced concrete structures and heavy
steel structures.

NOTE 2. Narrow-banded response is normally most
important for light steel structures.

E.1.2 Criteria for vortex shedding

(1) The effect of vortex shedding should be
investigated when the ratio of the largest to the
smallest crosswind dimension of the structure,
both taken in the plane perpendicular to the
wind, exceeds 6.

(2) The effect of vortex shedding need not to
be investigated when

(E.1)
where:

Veriti 1S the critical wind velocity for mode i,
as defined in E.1.3.1,
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Vm xapakrepuctuyHa 10-Tu  XBWIMHHA
HMIBUJKICTh BiTpy Bu3HaueHa B 4.3.1(1) B 30Hi
MOTIEPEYHOr0 Tepepi3y BUHHKHEHHS BHUXPO-
Boro 30ymkenns (nuB. Pucynok E.3).

E.1.3 ba3oBi mapamerpu BiTpoBOro 30ya-
JKEHHSA

E.1.3.1 Kpurnuna mBHAKICTb BITPY Verit,i

(1) Kputnuna mBuakicts Bitpy s i-1 popmu
KOJIMBaHb BU3HAYEHA SIK IIBUJKICTH BITPY, PU
SIKIH 4aCTOTa BUXPOBUX 30Yy/KEHb JOPIBHIOE
BJIACHIM 4acTOTI KOHCTPYKIii a00 KOHCTPYKT-
TUBHOTO €JIEMEHTa 1 BH3HAYaeTbes 3a (hop-
myoto (E.2):

VvV =

crit,i

Te:

b 0a30Ba MIMPHUHA MOTIEPEYHOTO TIEpePizy
B 30H1 BUXPOBOT0 30y/KEHHsI, B SIKiif BUHUKA€E
MaKCHMaJIbHE BIIXWJIEHHS PO3MIpIB KOHCTPYK-
1ii a00 KOHCTPYKTHBHOTO €JI€MEHTa, L0 po3-
TS JIAEThCS; AU KpYTOBUX HUIIHIPIB 3a 6a30-
BY IIUPHUHY IPUHMAETHCS 30BHILTHIN JIaMeTp;

Niy  BIacHa 4acToTa i-i popMH KOJIHMBaHb y
IJIOIIHMHI, HOPMaJIbHIN 0 HAPSAMKY Jii BITPY;
HaOMMOKeHHS 171 N1y HaBeneHi B F.2;

St yucno Ctpyxans, Bu3HadyeHe B E.1.3.2.

(2) KputnuHa mIBHAKICTH BITPY IS €TINTHY-
HO1 (popMHU KOJHMBaHb MEPEPi3y MHUIIHIAPUIHUX
000JIOHOK BHW3HAUCHA SK IIBHJAKICTH BITPY,
npu  sKid 4YacToTa KOJMBaHb BUXPOBOTO
30y/pKeHHS BJIBiUi OLIbIA 3a BIACHY 4acTOTY
KOJIMBaHb -1 eninTuyHoi (HOpMH LUITIHIpP-
pyu4yHOi OOOJIOHKM 1 BHM3HAYAEeThCs 3a (Qop-
mysoro (E.3):

Vv
Ie.
b 30BHIIIIHIN J1laMeTp 000JOHKH;
St gyucno Crpyxans, BuzHayene B E.1.3.2;

Nio  BIacHa yactora I-i eninTu4Hoi hopmu
000JIOHKH.

[MPUMITKA 1. [Ins o6oioHOK 63 KiJiemb >KOPCTKOCTI
No Hamawi B F.2(3).

TIPUMITKA 2. Meroanka OOYMCIEHHS €IINTHYHUX
KOIIMBaHb He HaBeneHa B Jlomatky E.

b~nivy

B b-n,
criti — 28’[

Vm is the characteristic 10 minutes mean
wind velocity specified in 4.3.1(1) at the cross
section where vortex shedding occurs (see
Figure E.3).

E.1.3 Basic parameters for vortex shedding

E.1.3.1 Critical wind velocity Vcrit,i

(1) The critical wind velocity for bending
vibration mode i is defined as the wind
velocity at which the frequency of vortex
shedding equals a natural frequency of the
structure or a structural element and is given in
Expression (E.2).

(E.2)

where:

b is the reference width of the cross-
section at which resonant vortex shedding
occurs and where the modal deflection is
maximum for the structure or structural part
considered; for circular cylinders the reference
width is the outer diameter

niy is the natural frequency of the consi-
dered flexural mode i of cross-wind vibration;
approximations for nyy are given in F.2

St Strouhal number as defined in E.1.3.2.

(2) The critical wind wvelocity for ovalling
vibration mode i of cylindrical shells is
defined as the wind velocity at which two
times of the frequency of vortex shedding
equals a natural frequency of the ovalling
mode i of the cylindrical shell and is given in
Expression (E.3).

(E.3)
where:
b is the outer shell diameter;
St is the Strouhal number as defined in
E.1.3.2;

nio is the natural frequency of the ovalling
mode i of the shell;

NOTE 1. For shells without stiffening rings no is given
in F.2(3).

NOTE 2. Procedures to calculate ovalling vibrations are
not covered in Annex E.
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E.1.3.2 Yucao Crpyxans St

E.1.3.2 Strouhal number St

Yucio Crpyxans St ans pi3HHX MONEPEYHUX The Strouhal number St for different cross-

nepepiziB MOXKHA BU3HAYHUTH 3a Tabmmiiero E. 1. sections may be taken from Table E.1.

Taoanusa E.1 — Yucno Crpyxasus St qis pi3sHUX monepeyHnx nepepisis
Table E.1 — Strouhal numbers St for different cross-sections

Ionepeunuii nepepis

Cross-section St
- . b
L 0,18
Juis Beix yuces Peiinodibaca
for all Re-numbers
d
3 Pucynky E.1

—— [ o

from Figure E.1

0,5<d/b<10
dib=1 0,11
db=15 0,10
dib=2 0,14
Loy
JIHIAHA IHTEPIOJIALLSA
linear interpolation
dib=1 0,13
dib=2 0,08
CE
b
JIHIMHA IHTePIOISLis
linear interpolation
dib=1 0,16
dibh=2 0,12
L0
| b
TiHIAHA IHTePIOIIALS
linear interpolation
db=13 0,11
d/b=2,0 0,07

d

. | I,
TiHIAHA IHTePIOIIALS
linear interpolation

ITPUMITKA. Excrpanonsiist uncen Ctpyxans sk Gpyskuii d/b He nossonsterses
NOTE. Extrapolations for Strouhal numbers as function of d/b are not allowed.
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St
0,15
0,10

0,05

d/b

Pucynok E.1 — Yuncsio Ctpyxans (St) ayist npsiMOKYTHHX NONEPEYHHUX MEPepPi3iB 3 rOCTPUMH KyTaMu
Figure E.1 — Strouhal number (St) for rectangular cross-sections with sharp corners

E.1.3.3 Ymncao CxkpyroHa Sc

(1) YyrnuBicTe 10 KOJUBAHb 3aJICKHUTH BIJ
nemripyBaHHS KOHCTPYKIIT 1 BIAHOIICHHS
Macu KOHCTPYKIIi O Macu cepeoBuIa, 110 ii
o0OTikae. lle BITHONICHHS BHU3HAYAETHCA SIK
yucio CkpyroHa (E.4):

Sc = 2-9,
p-

ae:
s neMngipyBaHHS KOHCTPYKIi, BUpaxe-

HE JJorapu(MIiYHUM JIEKPEMEHTOM;

p UIJIBHICTh TOBITPS B yYMOBax BHUXpPO-
BOTO 30Yy/PKCHHS,

Mie  €KBIBaJEHTHa Maca Me HA OJIUHUIO
JIOBXHUHU Ui I-1 GopMH, sSK BHU3HAYCHO B
E.4(1);

b 0a30Ba MIMPUHA TIOTIEPEYHOTO TIepepizy
B 30HI BUHUKHEHHSI pPE30HAHCHOTO BUXPOBOTO
30yKEeHHS.

[MPUMITKA. 3HaueHHs LIJIBHOCTI IOBITPS p MOXKeE
HazmaBatucs B HamionanbHomy Jlomatky. Pexomenno-
BaHe 3HaueHHs 1,25 kr/m°.

E.1.3.4 Yuciao Peitnoanaca Re

(1) Jns xkpyroBUX HHIIHAPIB HaBaHTAKEHHSI
Bil BUXPOBOTO 30yMKEHHS 3alleKHUTh Bil
yucia PeliHonbaca Re npu KpuTHYHINA MIBHI-
KOCT1 BITPY Veriti. Uucio PeitHonmbaca Bu3Ha-
yaeTbes 3a popmysoro (E.5):

Re(Vcrit,i) =
ae:
b 30BHIIIHIN JlaMeTp KpyroBOro HUJIIHI-
pa,
v KiHeMaTU4yHa B’SI3KICTh HOBITPS
(v=15-107% m?/c);
Veriti  KpUTMYHA — IIBHUIKICTH — BITPY, JIHB.
E.1.3.1.

-m.

b2

b-v

e

criti

E.1.3.3 Scruton number Sc

(1) The susceptibility of vibrations depends on
the structural damping and the ratio of
structural mass to fluid mass. This is expressed
by the Scruton number Sc, which is given in
Expression (E.4).

, (E.4)

where:

Js is the structural damping expressed by
the logarithmic decrement;

p is the air density under vortex shedding
conditions;

mie IS the equivalent mass me per unit
length for mode i as defined in E.4(1);

b is the reference width of the cross-
section at which resonant vortex shedding
occurs.

NOTE. The value of the air density p may be given in
the National Annex. The recommended value is 1,25
kg/md.

E.1.3.4 Reynolds number Re

(1) The vortex shedding action on a circular
cylinder depends on the Reynolds number Re
at the critical wind wvelocity veiti. The
Reynolds number is given in Expression (E.5).

, (E.5)
where:

b is the outer diameter of the circular
cylinder;
2% is the Kkinematic viscosity of the air
(v=15-107° m?/s);
Veriti IS the critical wind velocity, see
E.1.3.1.
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E.1.4 BniuB BHXOPOYTBOpPEHHS

(1) Edexr Bin KoNMBaHb, CIPUYNHEHUX BUXO-
POYTBOpPEHHSM, MOTPIOHO BU3HAYATH 3 ypaxy-
BaHHAM iHepilii cucremu. Cua iHepiii Ha oJu-
HULIO J0oBKUHU Fw(S), sika nie mepreHmu-
KYJSIPHO JI0 HAlpsMy BITPY B TOYIl S KOHCT-
pyKILii, BU3HadaeThes 3a popmynoro (E.6):

E.1.4 Vortex shedding action

(1) The effect of vibrations induced by vortex
shedding should be calculated from the effect
of the inertia force per unit length Fu(s), acting
perpendicular to the wind direction at location
s on the structure and given in Expression
(E.6).

FW (S) = m(S) ’ (2 T r]i,y)z : q)i,y(s) " Y max o (EG)

ae:

m(S) Maca KOHCTPYKIIii, [0 KOJMBAETHCS, HA
OJIMHHUIIIO JTOBXKUHHU [Kr/M™];

Niy BJIACHA YaCTOTa KOHCTPYKIIIi;

®iy(s) bopma KoIMBaHb KOHCTPYKIIii, HOpMa-
Ji30BaHa JO OJWHHUII B TOYIl 3 MAaKCH-
MaJbHUM MEPEMILLIEHHSIM;

YVFmax MaKCHUMaJIbHE TEpeMillieHHs B daci
Touku 3 Diy(S), mo nopiuroe 1, mus. E.1.5.

E.1.5 Po3paxyHok amMmiiiTyau nomnepe4Hoi
A0 HANpsAMY BiTpY

E.1.5.1 3acanvhi nonoscenns

(1) [JBa pi3sHMX MmIXOAW I PO3PaxXyHKY
aMILTITY]T TIONEPEYHUX JO0 BITPOBOTO HaBaH-

Ta)XCHHS BUKIMKAaHUX BUXOPEM, HAalalOThCs B
E.1.52T1a E.1.5.3.

I[MPUMITKA 1. Bubip migxoay o0 po3paxyHKy abo
AJIbTEPHATHBHOI METOMUKU PO3PAXyHKY MOKE BH3HAYA-
trcs HallioHaIbHUM OJaTKOM.

I[MPUMITKA 2. Be3nocepeane MOpIBHSIHHS ITiIXOMIIB,
3ampornionoBannx y E.1.5.2 Tta E.1.5.3, HemoximuBe
TOMY, IO JAeAKi 3 BXIOHHX MapaMeTpiB BUOpaHi It
PI3HHX YMOB HaBKOJHIITHHOIO cepenoBuiia. Harionans-
HUI J0MATOK MOXKE BH3HAYaTH Tally3b 3aCTOCYBAaHHS
JUTS KOJKHOTO 3 IIUX 3aIIPONOHOBAHUX ITiIXOIB.

[MPUMITKA 3. He n03BONS€THCS 3MITITYBaHHS iAXOIiB
E.1.5.2 ta E.1.5.3, kpiM THX BHIAJKIB, SIKi KOHKPETHO
00yMOBJIEH] y TEKCTi.

(2) Tiaxix, waBemenuit y E.1.5.2, moxe
BUKOPUCTOBYBATH Ui PI3HUX BHUIIB KOHCT-
pyKuii 1 popM KosmBaHb. BiH MicTUTH edexTn
TypOYJIEHTHOCTI Ta HEPIBHOCTI MICIIEBOCTI,
MO>K€ BHKOPUCTOBYBATHCS JUISI HOPMAaJbHUX
KJIIMaTUYHUX YMOB.

where:

m(s) is the vibrating mass of the structure
per unit length [kg/m];

Niy is the natural frequency of the
structure;

®iy(s) is the mode shape of the structure
normalised to 1 at the point with the maximum
displacement;

Yrmax IS the maximum displacement over
time of the point with ®;y(s) equal to 1, see
E.15.

E.1.5 Calculation of the cross wind
amplitude

E.1.5.1 General

(1) Two different approaches for calculating
the vortex excited cross-wind amplitudes are
givenin E.1.5.2 and E.1.5.3.

NOTE 1. The choice of calculation approach or
alternative calculation procedures may be specified in
the National Annex.

NOTE 2. A direct comparison of the approaches
proposed in E.1.5.2 and E.1.5.3 is not possible because
some of the input parameters are chosen for different
environmental conditions. The National Annex may
define the range of application for each of the
approaches proposed.

NOTE 3. Mixing of the approaches E.1.5.2 and E.1.5.3
is not allowed, except if it is specifically stated in the
text.

(2) The approach given in E.1.5.2 can be used
for various kind of structures and mode
shapes. It includes turbulence and roughness
effects and it may be used for normal climatic
conditions.
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(3) IMimxim, waBemenuét y E.1.5.2, moxe
BUKOPHUCTOBYBATHUCS Ul PO3PAXYHKY peaKii
IpU KOJIMBaHHSAX 3a Mepuioro (HopMor KOH-
COJIbHUX KOHCTPYKIIH MpH pPIBHOMIPHOMY
pOo3Mno 1Tl GIYHOTO BITPY B3JOBXK T'OJIOBHOT OC1
KOHCTPYKIIi. 3a3BHUYail OXOILTIOE KOHCTPYKIIi1
BUTSDKHUX TpyO um mori. BiH He Moxe
3aCTOCOBYBATHUCS JUIsl 3TPYINOBAaHUX, JIHIHHO
po3mimiennx abo 3B’si3aHMX HUIiHApIB. Llei
MIAXiJ JO3BOJSETHCS I PO3MIISy PI3HHX
IHTEHCUBHOCTEH TypOYJIEHTHOCTI, SIKi MOXYTb
3MIHIOBATHCS B 3QJIGKHOCTI BiJ METEOPOJIO-
rivanx ymoB. Iligxin, HaBemenwit y E.1.5.3,
MO’K€ BHKOPHCTOBYBATHCS Ul OONacTei, ne
BHACIZIOK  CWJIBHOTO  XOJOAY  MOJJIMBA
cTpatudikailisg MoToKy (Hampukiang y npude-
pexuux obnactax [liBHIYHOT €BpomN).

I[MPUMITKA. Harionansuuii JlonaTok MoXKe HaBOIUTH
obuacri, e MoxuBa crpatudikaris motoky. s mux
obnacreit miaxix 2 B E.1.5.3 Oinpm cnpusitiuBuii, i
HamionaneHuii 10aTOK MOXKE BH3HAYATH CIPHUSITIUBI
BXigHI mapamerpu (Taki sk K, abo iHTEHCHBHICTbH
TypOyIIEeHTHOCTI), sIKi Tpeba BHKOPHCTOBYBATH MPU
BOMY TAXO/II.

E.1.5.2 Iiaxix 1 aas po3paxyHKy aMILIITY
KOJIMBAHHDb MONEPEYHNUX 0 HANPSAMY BiTPY

E.1.5.2.1 Pospaxynok nepemiuens

HaiiGinpime mepeMimeHHs Yrmax PO3PaxoBY-
eThes 3a popmynoro (E.7).

yF,max 1 . 1

b St? Sc
Ie:
St gucino Crpyxaiis, BU3HAYEHE 3TIIHO 3
Tabimuero E.1;
Sc yncno CkpyTtHa, Bu3HaueHe B E.1.3.3;
Kw  koedimieHT e(eKTUBHOI  JIOBXHHH

Kopensnii, HamaeTrbes B E.1.5.2.4;

K KoedirieHT dhopmu KOJINBaHb,
Hanmaerees B E.1.5.2.5;
Clat KoedirieHT MOTePEYHOT CHJIH,

HajacTrses B Tabmuid E.2.

[MPUMITKA. AeponpyxHi cuin BpaxOBYIOThCS Koedi-
i€HTOM e(heKTUBHOI JOBXHUHU Kopersii Kw.

(3) The approach given in E.1.5.3 may be used
to calculate the response for vibrations in the
first mode of cantilevered structures with a
regular distribution of cross wind dimensions
along the main axis of the structure. Typically
structures covered are chimneys or masts. It
cannot be applied for grouped or in-line
arrangements and for coupled cylinders. This
approach allows for the consideration of
different turbulence intensities, which may
differ due to meteorological conditions. For
regions where it is likely that it may become
very cold and stratified flow conditions may
occur (e.g. in coastal areas in Northern
Europe), approach E.1.5.3 may be used.

NOTE. The National Annex may give the regions
where very cold and stratified flow conditions may
occur. For these regions the approach 2 in E.1.5.3 is
more appropriate, and the National Annex may define
appropriate input parameters (like K, or turbulence
intensity) which should be used in this approach.

E.1.5.2 Approach 1 for the calculation of
the cross wind amplitudes

E.1.5.2.1 Calculation of displacements

The largest displacement Yyrmax can be
calculated using Expression (E.7).

KK, Cpu s (E7)
where:
St is the Strouhal number given in Table
E.1,
Sc is the Scruton number given in E.1.3.3;
Kw s the effective correlation length factor

given in E.1.5.2.4;

K is the mode shape factor given in
E.1.5.2.5;

Clat is the lateral force coefficient given in
Table E.2.

NOTE. The aeroelastic forces are taken into account by
the effective correlation length factor Kw.
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E.1.5.2.2 Koegiyicum nonepeunoi cunu Ciat E.1.5.2.2 Lateral force coefficient Ciat

(1) OcHoBHe 3HaueHHS Ciato KoedilieHTa (1) The basic value, ciato, of the lateral force
MOTIepEeYHOT CHITM HataeThes B Tabmui E.2. coefficient is given in Table E.2.

Tadoanus E.2 — OcHoBHe 3HaYeHHN Koe(illieHTa monepevHoi CHITH Clato AJISI Pi3HHUX MONepPeYHNX nepepisin
Table E.2 — Basic value of the lateral force coefficient ciato for different cross- sections

Ionepeunuii nepepis

. Clat,0
Cross-section a

O o 3 pucynka E.2

) B from Figure E.2
Jutst Beix yucen Petinonpsaa (for all Re-numbers)

—— 1 v =

a4 db=1 0.8

| | db=15 1,2
b dlb=2 0,3
| II

JI03BOIISIETHCs TTiHiKHA iHTepmosiist (linear interpolation)

d
db=1 1,6

| b db=2 23
|

JI03BOIISIETHCs TTiHiMHA iHTeprmosiist (linear interpolation)

dib=1 1,4
dib=2 1,1

JI03BOISIETHCs JTiHiMHA iHTepromsiist (linear interpolation)

db=13 08
d/b=2,0 1,0
d

oy

JI03BOJISIETHCS JTiHiMHa iHTeproysiist (linear interpolation)

TTPUMITKA. Exkcrpanosiiist st KoedinieHra monepeynoi cumu sk Gpyukuii d/b e no3osserses
NOTE. Extrapolations for lateral force coefficients as function of d/b are not allowed.
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Clat,o 1,0 1
0,9 A
0,8 1
0,7
0,6 o
0,5 A
04 A
0,3 A
0,2 A
0,1 4
0,0

4 5 6 7 Re
10 3 5§710 3 5710 3 5710 3
Pucynok E.2 — ba3oBe 3HaueHHsI aepOANHAMIYHOT0 KoedinieHTa 30yXKeHHsI Clat0 3aJ1€5KHO Bix unciaa Peiinoibaa
Re(Verit,i) au1st KpyroBux nuJinapis, qus. E.1.3.4
Figure E.2 — Basic value of the aerodynamic exciting force coefficient ciato versus
Reynolds number Re(Verit,i) for circular cylinders, see E.1.3.4

(2)  Koedimienr momepedHoi CHIH  Clat (2)  The lateral force coefficient, Cia, IS
HajaHuil B Tabmumi E.3. given in Table E.3.

Taoauns E.3 — KoeginieHT monepeuHoi cuiiu Ciat Bill CHiBBi/IHOIIEHHSI KPUTHYHOI IIBUAKOCTI BITPY, Verit, i/ Vm,Lj
Table E.3 — Lateral force coefficient ciat versus critical wind velocity ratio, VeritifVm Lj

BigHomeHHSI KPUTHYHOI LIBUAKOCTI BITPY c
Critical wind velocity ratio lat
V. .. _
—oitl <0,83 Ciat = Crato
Vm,Lj
Vcrit,i Vcriti
083 _E <1,25 Cp =|3-24-— ¢
m,Lj Vm,Lj
V..
< crit,i
1,25< ot "
Vm,Lj lat

ne (where):

Clat,0 OCHOBHE 3HAYEHHS Ciat, SIK MPEJICTaBIIeHO y Tabuui E.2, i 1uist KpyroBuX IIIIHIPIB, HA PUCYHKY E.2
(basic value of cix as given in Table E.2 and, for circular cylinders, in Figure E.2);

Verit,i KpUTHYHA MIBUAKICTE BiTpy (muB. dopmyiy (E.1)) (critical wind velocity (see Expression (E.1)));
VinLj cepemHs MBUAKICTE BITpy (muB. 4.2) B 1IeHTPi e(eKTHBHOI TOBKHHN KOPEJIALIil, K 1€ BU3HAYCHO HA
pucynky E.3 (mean wind velocity (see 4.2) in the centre of the effective correlation length as defined in
Figure E.3).

E.1.5.2.3 Jlosowcuna xopenayii L E.1.5.2.3 Correlation length L

(1) The correlation length L;j, should be
positioned in the range of antinodes. Examples

(1) Bony xopemsrii goBxuHOK Lj moTpibHO
pO3TaIIOBYBaTH B O0OJACTI IMYYHOCTI KOJIU-

BaHb. [lpuknamu HaBeneHi Ha pucyHky E.3.
JIns  morn 1 6araTomporoHOBHUX  MOCTIB
moTpiOH1 0COOJIMBI peKOMEHAAITI1.

are given in Figure E.3. For guyed masts and
continuous multispan bridges special advice is
necessary.
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1-a popxa KomRBaEL 2-a hopxa KOTHBAEE
151 mode shape 2nd moce shape

a) Yrmas VP
—jbf— — k=
= I}~

T = Tl =31

Ymi, :I N o 1a)
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i Vb, s

I

I ‘~.'

I || -

I[TPUMITKA. TIpu BUKOpPUCTaHHI JEKUIBKOX 30H KOpels-
11, 3 MipKyBaHb Oe3MeKH cii 6paTi HaiiOiibIe 3HAYSHHS
Clat-

T e

| antmode
4mm )
AT

L _I,: g 49) E , I_, 4

~

=3 ;m=6

NOTE. If more than one correlation length is shown, it is
safe to use them simultaneously, and the highest value of
Cie Should be used.

Pucynox E.3 — IIpukiaau BUKOpUCTAHHS KopeJsiiitHoi goBxunn Lj (j =1, 2, 3)
Figure E.3 — Examples for application of the correlation length L (j = 1, 2, 3)

Taoauns E.4 — EdexTuBHa 10B:KHHA 30HU Kopesuii Lj sk GpyHKuis aMuIiTy i KoJuBaHb Yr(Sj)
Table E.4 — Effective correlation length Lj as a function of vibration amplitude yr(s;)

ye(s)/b L;/b
<0,1 6

0,1t00,6 4,8+12. yFt() 2
>0,6 12

E.1.5.2.4 Koegiyienm egpexmusroi 0osncunu
30HU Kopensayii Kw

(1) KoedirienT eheKTUBHOT JOBKHUHHN 30HHA KO-
pemstii, Kw, Bu3Hadaetbes 3a popmysioro (E.8).

Z.HCDW(S))ds

K — L
>0, (s
i
Ie:
®iy  i-ta hopma komuBanb (quB. F.3);
L JIOBXKUHA 30HU KOPEJISIIIT;
lj JOBXKMHA KOHCTPYKIII MDK JBOMa

By3namH (uB. pucyHOK E.3); m11st KOHCOTBHUX
KOHCTPYKLIN BOHA JOPIBHIOE BHCOTI KOHCT-
pyKUii;

n KUTBKICTh 30H, J¢ BimOyBaeThbcs 30ya-
’KEHHSI BHXOpPY B OJMH 1 TOW e 4Yac (IuB.
pucysok E.3);

m YHUCI0 My4HOCTeH Yy (hopmMi KOJMBaHb
®Djy, sika pO3TIISIAETHCS;
S KoopJuHaTa, BU3HaueHa B Tabmuii E.5.

E.1.5.2.4 Effective correlation length factor
Kw

(1) The effective correlation length factor, Kw,
is given in Expression (E.8).

<0,6, (E.8)
where:

@iy is the mode shape i (see F.3);

L; is the correlation length;

lj is the length of the structure between

two nodes (see Figure E.3); for cantilevered
structures it is equal to the height of the
structure;

n is the number of regions where vortex
excitation occurs at the same time (see Figure
E.3);

m is the number of antinodes of the vibra-
ting structure in the considered mode shape ®iy;
S is the coordinate defined in Table E.5.
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(2)  KoediuieHT epeKTUBHOI JTOBXKHUHH 30-
HU Kopernsnii Kw [Uis mpocTUX KOHCTPYKITIH,
SKI KOJIMBAIOTHCS 32 OCHOBHOKO (hopMoOK0 y
IUIONIWHI, MTOTIEPEYHIN 10 HAMPsAMY BITPY 1 HA
AKi Jie cuna 30yUKeHHs, HaBeleHa B TaOnuIi
E.5, mpumyckaerbcsi BU3Hadatu 3a (hopmy-
JIaMH, HagaHuMu B Tabmnui E.S.

(2)  For some simple structures vibrating in
the fundamental cross-wind mode and with the
exciting force indicated in Table E.5 the
effective correlation length factor Kw can be
approximated by the expressions given in
Table E.5.

Taoanus E.5 — Koedinient epexrunnoi noB:xkunu 3001 kopeasuii Kw i koedinient ¢popmu konusans K nas

JesIKHX MPOCTHX KOHCTPYKIii

Table E.5 — Correlation length factor Kw and mode shape factor K for some simple structures

Konerpyiuis dopMa KOJMBAHb
Struggurlé mode shape Kw K
(Di,y(S)
'i'l muB. F.3
Sy} 1£=20 2
ah n=m=1 L | L 1(L/b
ro(s)| e 3- 11— +—- 0,13
b~} see F.3 A A 3 A
with {=2,0
37}7—777' n=4im=1
= B, Tabmumo F.1
e F n=1m=1 P L./b
g’_ 11111 VA cos —-( -— 0,10
O see Table F.1 2 A
| L | n=1m=1
u nuB. Tabmmiro F.1
n=1m=1 L 1 . /b
L +Z.sinjn-|1-—— 0,11
see Table F.1 n A
n=1m=1
i > J[o, 9
MOJIATBHAH aHai3 J' ®. (s)ds
. i=1 L N
modal analysis 0,10
n=3
m=3 ZH@W(S))dS
=1
ITPUMITKA 1. ®opma konuBans, Diy(S), mpuitmMaetsest 3a F.3. Tlapamerpu N i m BusHavatoThes 3a hopmyioro (E.7) i 3a pucynkom
E.3.
NOTE 1. The mode shape, ®iy(s), is taken from F.3. The parameters n and m are defined in Expression (E.7) and in Figure E.3.
ITPUMITKA 2. A = I/b.
NOTE 2. A =/b.

E.1.5.2.5 Koegiyienm ¢popmu xonruears

(1) Koedimienr dopmu konmBanb K Bu3Ha-
qaeThes 3a Gpopmynoro (E.9).

E.1.5.2.5 Mode shape factor

(1) The mode shape factor K is given in
Expression (E.9).

> [[o,, ©fs

=
K )

(E.9)

4-7:-Zm:ﬂ®fy(s))ds'

=
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ne:

m 3amaerhes B E.1.5.2.4(1);

®jy(S) i-ta ¢dopma mONEPEYHUX KOJIHBAHB
(muB. F.3);

lj JIOBXKMHA KOHCTPYKIII MDK JBOMa
By3JamHu (1uB. pucyHok E.3).

(2) KoeditienT popmMu KOJIMBAHB JJISI IPOCTUX
KOHCTPYKITiH, SIKi KOJMBAIOTHCSA Y IUIOLIUHI,
MOTIEPEYHIi 10 HAanpsMY BITPY, HaBEJACHUH Y
tabmumi E.S.

E.1.5.2.6 Kinbkicmob yuknie nasanmasxqiceHo

(1) KinpkicTp 1uKIiB HaBaHTaXeHb N, crpu-
YUHEHUX KOJMBAaHHAMH BIJ BUXOpIB, BU3HA-
yaetbes 3a popmynoro (E.10).

V.
VO
Ie:
Ny BJIaCHA YacTOTa MOMEPEYHUX KOJTHUBAHBb
[['mx]. TIpuGnu3Hi 3HAYEHHS IS Ny HATAIOTHCS
y Honatky F;
Vet ~ KpUTHYHA IIBHIKICTH BiTpY [Mm/c],
"HaBoauthes B E.1.3.1;

Vo KpaTHe V2 Haii6inbm MoxkiMBe 3Ha-
YyeHHs (MOJaibHA BETWYMHA) PO3MOALTY MMO-
BipHOCTEH BeiliOyna cepenHboi MIBUIKOCTI
BiTpYy [M/S], IUB. MPUMITKY 2;

T TEPMIH CITY)KOU y CeKyHAaX, SKUU J10-
PIBHIOE 3,2:10, MTOMHO>KEHOMY Ha
OYIKyBaHUH TEPMIH CIY)KOH y pOoKax;

€0 KOe(IIIEHT MUPUHU CMYTH YaCTOT, SIKHIA
OIMCY€E IIUPUHY JAlana3oHy IIBUAKOCTEH BITpY,
SIK1 BUKJIMKAIOTh BUXOP, IUB. IPUMITKY 3.

ITPUMITKA 1. HamionaneHuii JlomaTok Moxe
BHU3HAyYaTH MiHIMaiIbHEe 3HadeHHsS N. Pexomenmosane
3HaueHHs N>10%.

[MPUMITKA 2. 3nauenns Vo moxe Opatucs sk 20 %
BiJl XapaKTepUCTUYHOI CepelHBOl MBUAKOCTI BITPY, SIK
me Bm3HaueHo B 4.3.1(1), Ha BHWCOTI TONMEPEYHOTO
mepepiszy, Ae BingOyBaeThCI BUXOPOYTBOPEHHSI.

[MPUMITKA 3. KoedimieHT po3MmHpeHAs CMYTH 9aCcTOT
€0 Moxe Oyru Mix 3Hauenusimu 0,1-0,3. Moxe Opartucs
aK g = 0,3.

where:

m is the defined in E.1.5.2.4(1);

®iy(s) is the cross-wind mode shape i
(see F.3);

lj Is the length of the structure between
two nodes (see Figure E.3).

(2) For some simple structures vibrating in the
fundamental cross-wind mode the mode shape
factor is given in Table E.5.

E.1.5.2.6 Number of load cycles
(1) The number of load cycles N caused by

vortex excited oscillation is given by
Expression (E.10).

] -exp —(%) , (E.10)

where:

Ny is the natural frequency of cross-wind
mode [Hz]. Approximations for ny are given in
Annex F;

Verit IS the critical wind velocity [m/s] given
in E.1.3.1;

Vo is +/2 times the modal value of the
Weibull probability distribution assumed for
the wind velocity [m/s], see Note 2;

T is the life time in seconds, which is
equal to 3,2-10" multiplied by the expected
lifetime in years;

€0 is the bandwidth factor describing the
band of wind velocities with vortex-induced
vibrations, see Note 3.

NOTE 1. The National Annex may specify the
minimum value of N. The recommended value is
N>10%

NOTE 2. The value vy can be taken as 20% of the
characteristic mean wind velocity as specified in
4.3.1(1) at the height of the cross section where vortex
shedding occurs.

NOTE 3. The bandwidth factor g, can be between 0,1-
0,3. It may be taken as g, = 0,3.
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E.1.5.2.7 Peszonancue suxpoge 30y0diceHHs
BEPMUKANLHUX YUNIHOPIB, POIMIWEHHUX ) DO
abo 32pynosanux

(1) dns xpyroBUX LHMIIHAPIB, PO3MIIIECHHUX Y
psanx abo 3rpymoBaHUX, 3’€IHAHUX abo He
3’e¢HaHuX (IuB. pucyHOK E.4) Buxop moxe
BUKITUKATH KOJIMBAHHSI.

O—0O

ky A

E.1.5.2.7 Vortex resonance of vertical
cylinders in a row or grouped arrangement

(1) For circular cylinders in a row or grouped
arrangement with or without coupling (see
Figure E.4) vortex excited vibrations may
occur.

a

1

o

Pucynok E.4 — Jliniiine i 3rpynopane po3MilieHHs1 HWIiHAPiB
Figure E.4 — In-line and grouped arrangements of cylinders

(2) MakcuMaiibHi BiIXWUJICHHS TIPU KOJIMBaH-
HAX BHU3Ha4awThCcs 3a dopmynoro (E.7) 1
METOJIMKOI0  PO3paxyHKy, HaBEJIEHOTro B
E.1.5.2, 31 3minamu, HaganumMu y dopmyax
(E.11) Ta (E.12).

Jnst  mumiHApiB, pO3MIMEHUX y paAx  0e3
3’cqHAHHS.

Clat= 1,5 Clat(single)

Clat = Clat(single)

niniiina inrepmossmis (linear interpolation)

St = 0,1+0,085-10g(%]

St=0,18

Ie:
Clat (single) = Clat 3Ti1HO 3 Tabnuuero E.3.

Jlist 3’ € THaHUX IUTIHAPIB:
Cpt = Kiv ) Clat(single)

ae:
Kiv  koedimieHT iHTepdepeHuii s BHUXO-
poyTBopeHHs (Tabnuns E.8);

St Yucno Crpyxans 3riiHO 3 TaOIUIIEIO
E.8;

Sc UYucno CkpyToHa 3riHO 3 TaOIUIIEIO
E.8;

(2) The maximum deflections of oscillation
can be estimated by Expression (E.7) and the
calculation procedure given in E.1.5.2 with the
modifications given in (E.11) and (E.12).

For in-line, free standing circular cylinders
without coupling:

s (for) 1< % <10;

s (for) a >15,;

(ox

nus (for) 10<%315; (E.12)
a .
s (for) 1<B <9;

s (for) % >0,

where:
Clat (single) = Clat S given in Table E.3;

For coupled cylinders:

s (for) 1,0 < % <30, (E.12)

where:
Kiv is the interference factor for vortex
shedding (Table E.8);

St is the Strouhal number, given in Table
E.8;
Sc IS the Scruton number, given in Table
E.8;
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Hnsa  3’enqnanux nwiiagpis 3 a/d > 3,0
PEKOMEHAYETHCS CIICIIATbHE TOCIIHKEHHS.

MMPUMITKA. KoedimieHT 1,5:Clat — TpyOe HAONMMKCHHS.
[e HaOMMKEHHS PO3TILIIAETECS SIK KOHCEPBATUBHE.

E.1.5.3 Iliaxix 2 1o po3paxyHKy aMIyJiTyja
KOJIMBaHb, MONEPeYHUX 10 HANPSAMY BiTpY

(1) XapakrepucTuyHe MaKCUMalbHE TEpPEeMi-
IICHHS B TOYI[l 3 HAHOUTBIITMM TIEPEMIIICHHIM
Hagaetsest popmynoro (E.13).

Yimax = Oy
ne:
Gy CTAaHIAPTHUM BIAXUI TIEPEMIIICHHS,
uB. (2);
kp Koe(DIilIEHT aMIUTITY I, TUB. (6).

(2) CranpmapTHuii BiIXWJ Gy HEpPEMIlICHHS,
BIJHECEHOTO IO IMHPUHU D B TOUIi 3 Hai-
oubmuM BinxwieHHs M (@ = 1), po3paxoBy-
eThest 3a popmynoro (E.14).

p

For coupled cylinders with a/d > 3,0 specialist
advice is recommended.

NOTE. The factor 1,5-Cit is a rough approximation. It is
expected to be conservative.

E.1.5.3 Approach 2, for the calculation of
the cross wind amplitudes

(1) The characteristic maximum displacement
at the point with the largest movement is given
in Expression (E.13).

(E.13)

where:

oy is the standard deviation of the
displacement, see (2);

Kp is the peak factor, see (6).

(2) The standard deviation oy of the
displacement related to the width b at the point
with the largest deflection (® = 1) can be
calculated by using Expression (E.14).

o _ 1 C. [pb? ﬁ
b St 2 m, Vh’
S—C—Ka' 1| % e (E.14)
4.1 b-a,
e: where:
Ce acpoJMHAMIYHa KOHCTaHTa, IO 3ajie- Cec is the aerodynamic constant dependent

KUTh BiJl POpMH MOTIEPEUHOTO TIEepepizy 1 A
KpYroBOr0 IWIIHAPA TaKOX 3aJeKUTh BIJ
yucna  PeliHosibAca, SK  BU3HAYEHO B
E.1.3.4(1); naBoguthcs B Tabmui E.6;

Ka Koe(]iIieHT aepoaIuHaAMIYHOTO
XaHHs1, HaBeaenuii y E.1.5.3(4);

aL HOpMOBaHa TpaHUYHA aMIUIITy[a, SKa
BH3HAYAE MEPEMILICHHSI KOHCTPYKIIIT 3 Ty»Ke He-
3HAUYHUM 3aTyXaHHSIM; HaBeJeHa B Tabmiuili E.6;

3ary-

St Uucno Crpyxans 3rimHo 3 TabiauIero
E.1.6.2
p UITBHICTH TOBITPS B yMOBax BHXOPO-

YTBOPEHHS, TUB. IPUMITKY 1;

Me eeKkTUBHA Maca Ha OJMHUIIIO JTOBKU-
Hu, HaBoauThCs B F.4(1);

h,b  Bucora i mmpuHa koHCTpyKuil Jlmst
KOHCTPYKI[IH 13 3MIHHOIO IIMPHHOIO BHKOPHUC-
TOBYETHCSI IIMPUHA B TOYLI 3 HaHOUIBIINM
TIEPEMIIIICHHSIM.

[NPUMITKA 1. 3HaueHHI p MOXe BH3HAYATHCH
HamionaneauM JlomatkoM. PekoMeHoBaHe 3HAYCHHS
1,25 kr/me.

on the cross-sectional shape, and for a circular
cylinder also dependent on the Reynolds
number Re as defined in E.1.3.4(1); given in
Table E.6;

Ka is the aerodynamic damping parameter
as given in E.1.5.3(4);

aL is the normalised limiting amplitude
giving the deflection of structures with very
low damping; given in Table C.6;

St is the Strouhal number given in E.1.6.2

p is the air density under vortex shedding
conditions, see Note 1;

Me is the effective mass per unit length;
given in F.4(1);

h, b s the height and width of structure. For
structures with varying width, the width at the
point with largest displacements is used.

NOTE 1. The value for p may be specified by the
National Annex. The recommended value is 1,25 kg/m?®.
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[MPUMITKA 2. AeponuHamiyna koHcTaHTa Cc 3aJIeKUTH
BiJI T /THOMHOI CHIIH, STKa JIi€ Ha HePYyXOMY KOHCTPYKIIIFO.

[MPUMITKA 3. HaBaHTaXeHHs, BUKIHKAaHI PYyXOM
BITpY, BPaXOBYIOTHCS 3aCTOCYBaHHAM K 1 aL.

(3) Poszp’szok piBusHHa (E.14) Hamaerhes
dopmymoro (E.15):

2
(¢
(FVJ =C, +4/C7+C, ,

7ie KOHCTAHTH Cy 1 C2 IPUHAMAIOThCS SIK:

a’ Sc
Clzj.(

(4) KoncraHTa aepoJMHAMIYHOTO 3aTyXaHHS
Ka 3MeHIIyeThCcst 31 30UTHIICHHSM IHTEHCHB-
HOCTI TypOyneHTtHOCT. [lpm IHTEHCHBHOCTI
TypOynentHocti 0 % koHCTaHTa aepojuHa-

MIYHOTO 3aTyXaHHS MNpuiiMaeTrbes sk Ka =
Ka,max, Ska HaaeThesl y Ta0muini E.6.

[MPUMITKA. TIpu BuxopuctanHi Kamax I IHTCHCHB-
HOCTI TypOyseHTHocTi, Ouibiioi Hixk 0 % mporuozoBaHi
NepEMIllleHHs] € KOHCEPBATHMBHUMHU. binbll JeTanbHa
iH(opMaLlis IO/I0 BIUIUBY IHTEHCUBHOCTI TypOYJIEHTHOCTI
Ha Ka Moxe HamaBatucst y HanionansHOMyY 1ogaTKy.

(5) Jast xpyroBoro IMuIiHIpa i KBaapaTHOTO
nornepevyHoro nepepizy koHCTaHTH Ce, Kamax 1
aL HajmaroThes y Tabnuii E.6.

1-———|; C,=—r
4.-n-K,

NOTE 2. The aerodynamic constant C. depends on the
lift force acting on a non-moving structure.

NOTE 3. The motion-induced wind loads are taken into
account by K, and ay.

(3) The solution to the Expression (E.14) is
given in Expression (E.15).

(E.15)

where the constants c1 and c2 are given by:

(E.16)

(4) The aerodynamic damping constant Ka
decreases with increasing turbulence intensity.
For a turbulence intensity of 0%, the
aerodynamic damping constant may be taken
as Ka = Kamax, Which is given in Table E.6.

NOTE. Using Kamax for turbulence intensities larger 0%
gives conservative predictions of displacements. More
detailed information on the influence of the turbulence
intensity on K, may be specified in the National Annex.

(5) For a circular cylinder and a square cross-
section the constants C¢, Kamax and a_ are
given in Table E.6.

Taonuus E.6 — KoncranTu 115 BU3HaYeHHs epeKTy BUXOPOYTBOPEHHS
Table E.6 — Constants for determination of the effect of vortex shedding

Kpyrosuii nmninap | Kpyroeumii uuainap | Kpyrosuii nmiainap Keanpari
Koncranra Circul lind Circul lind Circul lind nonepeyvHi nepepizu
Constant Ircular cylinder Ircular cylinder Ircular cylinder Square
Re <10° Re =510° Re > 10° i
cross-section
Cc 0,02 0,005 0,01 0,04
Ka'max 2 0,5 1 6
aL 0,4 0,4 0,4 0,4

IMPUMITKA. [dns kpyroBux mustiHapiB KoHCTaHTH Cc 1 Kamax MiHIMHO 3aexath Bij norapudma ducna Peiinonbaca s
10° < Re <5-10% i amist 5-10° < Re < 109, BinmoBiaHo.
NOTE. For circular cylinders the constants C. and K max are assumed to vary linearly with the logarithm of the Reynolds
number for 10% < Re <5-10° and for 5-10° < Re < 105, respectively.

(6) Koedirient amrutityam Kp moBuHeH OyTH
BU3HAYCHHM.

IMPUMITKA. Hamionansuuit JlomaTok MoXe HaaaBaTH
koedinient ammrityan. @opmyna (E.17) Hamae peko-
MEH/IOBaHi 3HAYEHHSI.

(6) Peak factor kp should be determined.

NOTE. The National Annex may specify the peak-
factor. The Expression (E.17) gives the recommended
value.
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1,2

k,=~/2-|1+

p

(7) KinpkicTh IMKIIB HABaHTA)XCHHS BH3HA-
qaetwbest 3 E.1.5.2.6, 3 Bukopucranusm koedi-
Ii€HTA PO3MIMPEHHS CMYTH JacToT & = 0,15.

E.1.6 3aco06u moao nomepen:keHHs BUHHK-
HEHHSI BUXPOBHX 30y/:KeHb

(1) Awmmuitymu Bin BUXpPOBUX 30YIKCHb
MOJKHA 3HIDKYBATH 332 PaXyHOK BHKOPHCTaHHS
aepoIMHAMIYHUX 3ac00iB (TUTBKH I 0COOIH-
BUX YMOB, Hanpukiag uucio CkpyToHa
Outbime 8) abo 3a JOMOMOrorw 3aco0iB, MO
MIABUIIYIOTh JeMI(pipyBaHHS. AepoanHaMid-
HUW KOE(QIMIEHT MiACWICHHS Cf I KOHCT-
PYKIIM 3 KPYIJIUM TONEPEYHUM IepepizoM 1
aepoAUMHAMIYHUMH TPUCTPOSIMU 3 0a30BUM
niamerpoMm b Moxke 30imbmyBatHcs m0 1,4.
3acTocyBaHHS LKX 3aco0iB MmoTpelye creri-
AIBHUX TOCIIHKEHbD.

(2) Mast Oimbm KoHKpeTHOI iH(opmarii au-
BHICh TIPaBWJIA JIJIS CIICIIATbHUX KOHCTPYKITIH.

E.2 TanonyBanHsi
E.2.1 3araiabHi noso:keHHs
(1) TanmomyBaHHs — 1€ CaMO30Yy/IHI KOJHBAHHS

THYYKHX KOHCTPYKIIiH, IMONEpeYHi A0 Hampsi-
My BiTpy. He xpyrai momepedHi mepepisu,

Brimovaroun L -, I-, U- 1 T-moxibHi dopmu
nepepizy, CXuibHi J10 rajmomyBaHHs. Oxeneab
MOX€ 3MIHMTH 3BHYalHHA  IOMEPEYHHI
nepepiz.

(2) KonuBauHs Tpy rajonyBaHHI MOYHHAIOTh-
Csl TIpH TEBHINA MOYATKOBIM WIBUIKOCTI BITPY
Vcg, 1 3a3BUYail aMIUTITYqu MIBHAKO 30LTb-
IIYIOThCSA 13 30UTBIIICHHSIM IIBUIKOCTI BITPY.

E.2.2 IloyaTkoBa WIBHAKICTH BiTPY

(1) TloyaTkoBa MIBUKICTH BITPY raqoyBaHHS
Vce BU3HavyaeThes popmynoro (E.18).

tan(0,75~

(

Sc
4-1-K,)

(E.17)

(7) The number of load cycles may be
obtained from E.1.5.2.6 using a bandwidth
factor of & = 0,15.

E.1.6 Measures against vortex induced
vibrations

(1) The vortex-induced amplitudes may be
reduced by means of aerodynamic devices
(only under special conditions, e.g. Scruton
numbers larger than 8) or damping devices
supplied to the structure. The drag coefficient
cs for a structure with circular cross section
and aerodynamic devices based on the basic
diameter b, may increase up to a value of 1,4.
Both applications require special advice.

(2) For more information see codes for special
structures.

E.2 Galloping
E.2.1 General

(1) Galloping is a self-induced vibration of a
flexible structure in cross wind bending mode.
Non circular cross sections including L-, I-, U-
and T-sections are prone to galloping. Ice may
cause a stable cross section to become
unstable.

(2) Galloping oscillation starts at a special
onset wind velocity vee and normally the
amplitudes increase rapidly with increasing
wind velocity.

E.2.2 Onset wind velocity

(1) The onset wind velocity of galloping, vce,
is given in Expression (E.18).
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VCG aG
ae:
Sc Uucmo  CKpyTHa,  BHU3HA4YCHE B
E.1.3.3(1);
N1y  OCHOBHA YacTOTa KOHCTPYKLII IpHU

KOJIMBAHHSX Yy IUIOIIMHI, HOPMaJbHIA 10
HampsMy BITPY; NpPUOMU3HI 3HAYEHHS Niy
HaJIarThed B F.2;

b IMpUHA, BU3HaUeHa B Tabmui E.7;

ac KoeilieHT HecTabUIPHOCTI MpH Trayno-
nyBaHHl (Tabmuus E.7); skmo KoegiuieHT
HECTaOUILHOCTI MPH rajoNyBaHH]1 HE BIIOMMUIA,
TO JTO3BOJISIETHCS Tpuitmar ac =10.

(2) MoTpiOHO BIIEBHUTHUCH, IIIO:

vee > 1,25V,

ne:

Vm cepelHsl UIBUIKICTh BITPY, BH3HAUEHa
3a ¢opmynoro (4.3), po3paxoBaHa Ha BHUCOTI,
JIe OYIKY€TbCSI BUHUKHEHHS TaJOMyBaHHS, 5K
MPaBUJIO, Y MICIAX 13 MAaKCUMAJIbHUMHU aMILTi-
Ty/aMH KOJMBaHb.

(3) SIkmo KpUTHYHA MIBHUAKICTH BUXOPOYTBO-
PEHHS Vrit OTM3bKa 10 MOYATKOBOI MIBUIAKOCTI
rajJonyBaHHs VCG!

O,7<Vﬁ

\/

MO>KJIMBUH BIUIMB B3a€MO/IIi BUXPOBOTO 30Y/I-

JKEHHS 1 TajonyBaHHsS. B Takux BHMaaKax

PEKOMEHIYEThCS MPOBEJCHHSA CHEI[aIbHUX
JIOCJIIKEHD.

crit

<15,

-n,,-b, (E.18)
where:
Sc is the Scruton number as defined in
E.1.3.3(1);
niy is the cross-wind  fundamental

frequency of the structure; approximations of
niy are given in F.2;

b Is the width as defined in Table E.7;
ac is the factor of galloping instability
(Table E.7); if no factor of galloping

instability is known, ac = 10 may be used.

(2) It should be ensured that:

(E.19)
where:
Vm is the mean wind velocity as defined in
Expression (4.3) and calculated at the height,
where galloping process is expected, likely to
be the point of maximum amplitude of
oscillation.

(3) If the critical vortex shedding velocity verit
is close to the onset wind velocity of galloping
VcaG.

(E.20)

interaction effects between vortex shedding
and galloping are likely to occur. In this case
specialist advice is recommended.
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Tabaunsa E.7 — KoedinienT HecTaldinbHOCTI IpH rajonyBaHHi
Table E.7 — Factor of galloping instability ac

Koedinmient Koedinient
HeCTa0ILHOCTI HecTa0LIBbHOCTL
. . npu o . npu
Ilonepeunnii nepepis e —, Ilonepeunnii nepepis OV BAHHI
Cross-section y Cross-section Y
Factor of Factor of
galloping galloping
instability ac instability ac
t t=006b Q I
I T 1,0
‘w;/ \.“ ’
— | ) |b V
KpHra Ha l,O — £
e 8 00 / + I
Piis "\ cables) +4 4
—_—d o+ ) F- LA
{ \\ "' I/S
2
KPHTA(ICE)
&
d/b=2 2 7 ) d/b=2 0,7
-+ %
T b
¥ + —— I
+—d—F d/b=1,5 1,7 V d/b=2,7 5
JliniiiHa iHTepHONAILSA ’l d 7
linear interpolation
| | Fb
d/b=1 1,2 d/b=5 7
F—d—F
_ I 1
d/b=2/3 1 d/b=3 7,5
T VT hd
e > b
d/b=1/2 0,7 V d/b=3/4 3,2
4—d—F
+a+ To
Jlinifina iHTEprONAIis d/b=1/3 0.4 d/b=2 1
linear interpolation '
+—d—+
ITPUMITKA. Excrpamnomsuist amst koediuienTa ac sk Gpynakuii d/b He 1o3Bomserses.
NOTE. Extrapolations for the factor ac as function of d/b are not allowed.

E.2.3 KuaacuyHe rajonyBaHHs 3’€HAHUX E.2.3 Classical galloping of coupled
HHTHAPIB cylinders
(1) Hnsa 3’emnanux mwiidapis (pucynok E.4) (1) For coupled cylinders (Figure E.4)

BUHUKAE KIIACHYHE TATOTTyBaHHS. classical galloping may occur.

(2) The onset velocity for classical galloping
of coupled cylinders, vce, may be estimated
by Expression (E.21):

(2) TlouwarkoBa HIBHAKICTH I KIACHYHOTO
rajionyBaHHsl 3’€JHAHUX LWIIHAPIB, Vcg, MO-
e Oytu Bu3Ha4eHa 3a Gopmynoro (E.21):

Veo = =22, -b, (E.21)
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ne Sc, ac 1 b HagaroThes y Tabmuii E.8, i Nyy
BJIaCHAa 4YacCToTa 3TMHAJIBHUX KOJIMBAHBb (I[I/IB.

F.2).

(3) MoTpiOHO BIEBHUTHCH, I110:

Vee > 1,25 vim(2),

ae:

Vm(Z) cepeaHsl MIBHIKICTH BITPY, BH3HAuYCHA
y dopmyiri (4.3), po3paxoBaHa Ha BHCOTI Z, e
OYIKYEThCSI BUHUKHCHHS TaJONyBaHHS, SK
MPaBUJIO, Y MICIAX 13 MAaKCUMAJIbHUMU aMILTI-
Ty/laMU KOJIMBAHb.

where Sc, ac and b are given in Table E.8 and
nyy Is the natural frequency of the bending
mode (see F.2).

(3) It should be ensured that:

(E.22)
where:
Vm(z) is the mean wind velocity as defined in
Expression (4.3), calculated at the height z,
where the galloping excitation is expected,
that is likely to be the point of maximum
amplitude of oscillation.

Tadonauus E.8 — 3nauennst 1J1s oiHKH peakuii cMcTeMH 1Mo HOPMAJi 10 HANPSIMY BITPY 1151 3’ €THAHMX IUTiHAPIB,

po3MillieHuX y psii ado rpynamu

Table E.8 — Data for the estimation of cross-wind response of coupled cylinders at in-line and grouped

arrangements
2:5,-2m,,
Yueno Cxpyrona SC = T (mopiBHsaTH 3 hopmyJioto (E.4))
p .
3e’nnani nuIiHaApH 5
Coupled cylind ‘8- 2.m, : :
oupled cylinders Scruton number SC = b = (compare with Expression (E.4))
alb=1 alb<15 alb>25
_,lif_
O—0O Kyv=15 Kyv=15 ac=15 ac =30
b i=2
v
Kiv=4,8 Kiv=3,0 ac=6,0 ac=3,0
b i=3
%\‘
i:i Kiv=4,8 Kiv=3,0 ac=1,0 ac=2,0
b i=4
TiHiHA {HTEPIIONATIisA
linear interpolation
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rpynamu

OO0epHeHi 3HadYeHHs uncna CTpyxais A 3’ €HAHUX MWTIHIPIB, PO3MIIICHHX Y P a00

Reciprocal Strouhal numbers of coupled cylinders with in-line and grouped arrangements

>

a
1 2 3 0

E.3 Iutepdepenuiiine rajonmyBaHHs ABOX
a0o OisblIe OKpeMO PO3TALIOBAHWX LMJIiH-

apiB

(1) TurepdepeHnitiiine raomyBaHHs — 1€ caMoO-
30y/H1 KOJMBaHHS, SKI MOXYTh BUHUKHYTU
SKIIO J1Ba a00 OUTbIIE IMIIHPIB PO3TAILIOBaH]
OJMM3BKO OAWMH OO0 OXHOTO 0e3 3’€qHaHp MDK
co0o10.

(2) Skmo Kyt HabIrarO4Yoro BITPY 3HAXOIUTh-
Cs y Jiama3oHi KPUTHYHOTO HAIpPsIMKY BITPY
Bk i a/b <3 (auB. pucynok E.5), To kpuTHuHA
MIBUJIKICTh BITPY Vcic OLIHIOETHCS 3a (op-
MYJIOH0:

Vg =3,9¢ n, -
ne:
Sc yucno CkpyTHa, SK BHU3HAUYCHO B
E.1.3.3(2);

aic KOMOIHOBaHMI KOe(illieHT CTaliIb-
Hocrtl aig= 3,0;

Niy  OCHOBHA YAacTOTa KOJIMBaHb HOPMallb-
HUX 710 Hampsmy Bitpy. [IpubnusHi 3HaUeHHA
HanawThed B F.2;

a BIJICTaHb,

b JTiaMerp.

IMPUMITKA. Hamionansuuit JlomaTok MoXke HaJaBaTH
JIOATKOBI BKa31BKH IUIA A\G.

E.3 Interference galloping of two or more
free standing cylinders

(1) Interference galloping is a self-excited
oscillation which may occur if two or more
cylinders are arranged close together without
being connected with each other.

(2) If the angle of wind attack is in the range
of the critical wind direction Bk and if a/lb < 3
(see Figure E.5), the critical wind velocity,
Vcig, may be estimated by

(E.23)
where:
Sc is the Scruton number as defined in
E.1.3.3();

aic is the combined stability parameter.
aic= 3,0;

niy is the fundamental frequency of cross-
wind mode. Approximations are given in F.2;

a is the spacing;
b is the diameter.

NOTE. The National Annex may give additional
guidance on ajG.
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Pucynok E.5 — I'eomeTpuuni po3mipu aust inTepdepeHniiinoro rajonyBanHs
Figure E.5 — Geometric parameters for interference galloping

(3) IutepdepeHitiiine rajgomyBaHHs MOXHA I0-
NEepeauTH 3’ €THAHHAM OKPEMUX IWITIHAPIB. Y
TAKOMY BHIIQJIKy MOXXC BUHHMKHYTH KJIaCHYHE
rajnonyBanHs (muB. E.2.3).

E.4 /luBeprenuisi Ta ¢giarep
E.4.1 3araiabHi moJ10:KeHHA

(1) Hduseprenmis ta ¢uatep — e HeCTaOUIbHI
CTaHH, SIK1 BUHUKAIOTh JUISl THYYKUX IJIACTHH-
YacTUX KOHCTPYKIIH, TakWX $K pEeKJIaMH1
IIUTH a00 MPOTOHOBI KOHCTPYKLII BaHTOBHUX
MOCTIB, TpH T[EPEBUILEHHI I[OPOTrOBOrO
3Ha4YeHHS a00 KPUTHUYHOI HIBUIKOCTI BITPY.
HecralinpHICTP BUHUKAE, KOJH TIPH BIIXH-
JIEHH1 KOHCTPYKUI] ii aepoAMHaMI4H1 XapaKTe-
PHUCTUKH 3MIHIOIOTBCS TaK, 110 BUHUKAE 3MIHA.

(2) duBepremtiii Ta diarepa MOTPIOHO YHUKATH.

(3) Metoauka, 110 HaBeJeHA HIKYE, T03BOJISIE
OIIIHUTH CXUJIbHICTh KOHCTPYKIIii 0 TaHOT He-
CTIMKOCTi, BHUKOPHUCTOBYIOUM IPOCTI KOHCT-
PYKTUBHI Kputepii. Skmo mi kputepii He
BHKOHAaHI IOTPIOHO TPOBOAWTH CIICLiaIbHI
JOCIIKEHHS.

E.4.2 Kpurepii 115 nJ1acCTHHYACTHX KOHCT-
pyKuii

(1) Kouctpykiiss Oyae  CXHIBHOKO IO
JMBEPreHIlii Ta ¢aTepa 32 yMOBU BUKOHAHHS
BCIX TpPbOX KPHUTEPIiB, HABEJICHHUX HHUXKYE.
Kpurepii moTpiOHO NepeBipATH MOYMHAKYH 3
poCTimoro. SIKMio Xo4 OJWH 3 KPHUTEPIiB HE
BUKOHYETHCS, KOHCTPYKIIisl HE € CXUIBHOIO J10
nuBepreHuii ado ¢uarepa.

— KoHctpykuis abo 1i ckiiajoBa 4acTMHA Mae
BUJIOBXKEHUH TOTIEpeuHuil mepepi3 (Iocka
mwira) 3 BigHomenusM b/d, menme uikx 0,25
(muB. pucyHok E.6).

— Bich kpyucHHsS MOBWHHA TPOXOJUTH Tapa-
JICBHO TUIOLIUHI TJIACTUHU 1 TEpPIEHIUKY-
JISIPHO 10 TUIOIIMHY JIii BITPY, HEHTP KPYUCHHS

(3) Interference galloping can be avoided
by coupling the free-standing cylinders. In that
case classical galloping may occur (see E.2.3).

E.4 Divergence and Flutter
E.4.1 General

(1) Divergence and flutter are instabilities that
occur for flexible plate-like structures, such as
signboards or suspension-bridge decks, above
a certain threshold or critical wind velocity.
The instability is caused by the deflection of
the structure modifying the aerodynamics to
alter the loading.

(2) Divergence and flutter should be avoided.

(3) The procedures given below provide a
means of assessing the susceptibility of a
structure in terms of simple structural criteria.
If these criteria are not satisfied, specialist
advice is recommended.

E.4.2 Criteria for plate-like structures

(1) To be prone to either divergence or flutter,
the structure satisfies all of the three criteria
given below. The criteria should be checked in
the order given (easiest first) and if any one of
the criteria is not met, the structure will not be
prone to either divergence or flutter.

— The structure, or a substantial part of it, has
an elongated cross-section (like a flat plate)
with b/d less than 0,25 (see Figure E.6).

— The torsional axis is parallel to the plane of
the plate and normal to the wind direction, and
the centre of torsion is at least d/4 downwind
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Ma€ 3HAXOJWTHUCHh Ha BiJCTaHI HE MEHILIE HDK
d/4 no xparo maHeni B HampsMy il BITpY 3
HaBITPSHOT CTOPOHH, J¢ b — mupuHa naxesni B
HanpsMy, NEPIEHAUKYIAPHOMY 10 il BITPY.
Ile TakoX BIIHOCHUTBHCS 1O 3arajbHHUX BUIIAI-
KiB PO3MIIICHHSI IIEHTPAa KPY4eHHS B IEHTPi
Mac, HApUKJIIaJ, PEeKJIaMHi IIUTH 3 [EHTPAIb-
HOIO OTIOPOI0 200 OKpeMi HaBiCH, BICh TaKOX
MOJKE CITIBIIAJIATH 3 KPA€EM 13 MigBITPSHOT CTO-
POHHU SIK, HAIIPHUKJIAJ, Y KOHCOJIBHOTO HABICY.

— MiHimManpHa 4YacToTa BJACHUX KOJIMBAaHb
MOBHHHA OyTH YacTOTOI0 KPYTWJIBHHX KOJIH-
BaHb 200 YaCTOTa BIACHUX KPYTHIIBHUX KOJIU-
BaHb NOBMHHA OyTM MEHIIOI HDK IOJBilHE
3HAUEHHS MIHIMAQJIbHOI YacTOTH BJIACHUX
MOCTYMAIBHUAX KOJTHBAHb.

E.4.3 HIBuakicTs AuBeprexiii

(1) Kputnuna MIBHIKICTH BITPY ISl JUBEp-
rexiii Bu3HauaeTscs popmynoro (E.24):

_ 2-Kg
div
p-d?-
bi (<
ke KPYTHIIbHA KOPCTKICTh;
Cu Koe(]iIieHT aepoJAUHAMIYHOTO MOMEH-

Ty, BU3HavaeTbes Gopmynoro (E.25):

c = M

|
2 PV
dc,/d® MIBUAKICTH 3MiHH KoeQilieHTa
AepOJMHAMIYHOIO MOMEHTY BIZHOCHO KyTa
o0epTaHHS HABKOJIO IICHTpa KPYyTiHHS O, 110

BU3HAUCHUH y pajliaHax;

M acpoIMHAMIYHHMIT MOMEHT Ha OJIMHHIIIO
JOBKUHH KOHCTPYKIIIi;

p IIUTBHICTH TIOBITPsI, HalaHa B 4.5;

d BHCOTa KOHCTPYKIii (AMB. PUCYHOK
E.6);

b IIMpUHA, BU3HaYeHa Ha pUCYHKY E.6.

(2) 3nauenns dc,/d®, 3amipsHi 111070 reOMeT-
PUYHOTO IIEHTpPa PI3HUX MPSIMOKYTHHUX Iepe-
pi3iB, HaBeJeH1 Ha puUcyHKY E.6.

(3) MoTpiOHO BIEBHUTHCH, I110:

of the windward edge of the plate, where b is
the inwind depth of the plate measured normal
to the torsional axis. This includes the
common cases of torsional centre at
geometrical centre, i.e. centrally supported
signboard or canopy, and torsional centre at
downwind edge, i.e. cantilevered canopy.

— The lowest natural frequency corresponds to
a torsional mode, or else the lowest torsional
natural frequency is less than 2 times the
lowest translational natural frequency.

E.4.3 Divergency velocity

(1) The critical wind velocity for divergence is
given in Expression (E.24).

, (E.24)
where:
Ke is the torsional stiffness;
Cu is the aerodynamic moment coefficient,
given in Expression (E.25):
' (E.25)

dc./d® is the rate of change of aerodynamic
moment coefficient with respect to rotation
about the torsional centre, ® is expressed in
radians;

M is the aerodynamic moment of a unit
length of the structure;
p is the density of air given in 4.5;

d is the in wind depth (chord) of the
structure (see Figure E.6);
b is the width as defined in Figure E.6.

(2) Values of dc./d® measured about the
geometric centre of various rectangular
sections are given in Figure E.6.

(3) It should be ensured that:
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Vdiv> 2 Vm(Zs), (E.26)

ae: where:
Vm(Zs) cepelHs MIBUAKICTH BITPY, sKa BU3HA- Vm(zs) is the mean wind velocity as defined in
yaeThest popmyioro (4.3) mwist BUCOTH Zs (BU3- Expression (4.3) at height zs (defined in Figure

Ha4YeHA Ha PUCYHKY 6.1). 6.1).

. B

! b

Y5 ) S E— .

—d — 1

dc, >
dc,/do S =6,3(3-0,385 +1,6

1,5

~_
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b/d
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JTOJATOK F (OBOB’SI3KOBUM) JIUHA-
MIYHI XAPAKTEPUCTHUKU KOHCTPYK-
I

F.1 3aranapHi mojio:xeHHs

(1) Meromuku po3paxyHKy, PEKOMEHIOBaHI B
BOMY PO3[iJIi, MPUITYCKAIOTh, [0 KOHCTPYKT-
il MalOTh JIHIHHO-TIPY)KHY HOBEIIHKY 1 KJia-
cnuHi ()OpMU BIACHHUX KOJIMBaHb. ToMy nuHa-
MI9HI BJIACTHBOCTI KOHCTPYKIIIT XapaKTepU3y-
IOTBCS:

— BJIACHUMH YaCTOTaAMHU;

— (hopMamu KOJIMBaHb;

— eKBIBAJICHTHUMHU MacaMu,

— JIoTapu(MIYHUM JIEKPEMEHTOM 3aTyXaHHS.

(2) Bnacui yactotu, popMHU KOJIHMBaHb, €KBiBa-
JIEHTH1 MacH 1 JorapudMiyHi JEeKpeMEeHTH 3a-
TyXaHHS MOTPIOHO BU3HAYATH TEOPETHYHO a0
€KCIEPUMEHTAJIBHO 13 3aCTOCYBaHHIM METOIIB
JTUHAMIKH OyA1BEIIbHUX KOHCTPYKITIH.

(3) OcHoBHI JAMHAMIYHI XapaKTEPUCTUKH MO-
KyTh OYyTH BU3HAUYCHI 13 3aCTOCYBAaHHSIM CITPO-
IMIEHUX AaHAIITUYHUX, HAMIBEeMIIPUYHUX a0o
EMITIPUYHUX HAOTMXKEHUX (HOpPMYJT 3a YMOBH
JOCTaTHROI ampobOoBaHocTi. Jleski 3 Takux
dbopmyn HaBeneHi B F.2 — F.5

F.2 OcuoBHa BJ1acHA 4YacTOTA

(1) st KOHCOABHHMX KOHCTPYKIIH 3 HIEHTPOM
Mac Ha KiHI[l CTPYIKHS I PO3paxyHKy OCHOB-
HOI BJIACHO1 3rMHAJIbHOT YaCTOTH N1 JIO3BOJISI-
€ThCS 3aCTOCOBYBATH CITPOIICHY (OPMYITY:

ANNEX F (INFORMATIVE) DYNAMIC
CHARACTERISTICS OF STRUCTURES

F.1 General

(1) Calculation procedures recommended in
this section assume that structures possess
linear elastic behaviour and classical normal
modes. Dynamic structural properties are
therefore characterised by:

— natural frequencies;

— modal shapes;

— equivalent masses;

— logarithmic decrements of damping.

(2) Natural frequencies, modal shapes,
equivalent masses and logarithmic decrements
of damping should be evaluated, theoretically
or experimentally, by applying the methods of
structural dynamics.

(3) Fundamental dynamic properties can be
evaluated in approximate terms, using
simplified analytical, semi-empirical or
empirical equations, provided they are
adequately proved: Some of these equations
are given in F.2 to F.5.

F.2 Fundamental frequency

(1) For cantilevers with one mass at the end a
simplified expression to calculate the
fundamental flexural frequency ni of
structures is given by Expression (F.1):

1 /9
n=—:-./|—", F.1
o X (F.1)
ne: where:
g IpHCKOpEeHHs BitbHOTrO maainas = 9,81 m/c?; g is the acceleration of gravity = 9,81 m/s?;
X1 MaKCHUMaJIbHE MePEMIIIEHHs BiJ BJIacHOI Ba- X1 is the maximum displacement due to self
I'dl, 10 IPUKJTJICHA B HAPSIMKY KOJIUBAHb B M. weight applied in the vibration direction in m.
(2) OcHoBHa yacTOTa 3rUHAJIBHUX KOJHBAHb (2) The fundamental flexural frequency n; of
Ny GaraTormoBepXOBUX OYIIBENb i3 BUCOTOMO, multi-storey buildings with a height larger
Outbmioro HiK 50 M, OLIHIOETBCS (HOPMYIIOIO than 50 m can be estimated using Expression
(F.2): (F.2):
46
n= [I'u], (F.2)
ae: where:
h BHUCOTa KOHCTPYKIIii B M. h is the height of the structure in m.
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[ro hopmyity MOKHA TAKOXK 3aCTOCOBYBATH SIK The same expression may give some guidance

JIONOMDKHY JUTSL OJTHOIIOBEPXOBUX OyIiBeNb 1 for single-storey buildings and towers.
Oamr.
(3) OcHoBHA YacTOTa 3rUHAIBHHUX KOJHMBAaHb (3) The fundamental flexural frequency n;, of
N1  BUTSDKHUX TPyO  BH3HAYAETHCA  3a chimneys can be estimated by Expression
dopmynoro (F.3): (F.3):
n, =8P Wy F.3
g w1 3
3 with:
h,
e =y + 3 (F.4)
ne: where:
b BEPXHIii iaMeTp BUTSHKHOT TPYOH [M]; b is the top diameter of the chimney [m];
hett ~ eeKkTHBHA BHCOTa BHUTSDKHOI TPyOH hert IS the effective height of the chimney
[Mm], h1 1 hy HaBeneni Ha pucynky F.1; [m], hy and hy are given in Figure F.1;
W;s  Bara KOHCTPYKTUBHHMX YacTWH, SKi Ws is the weight of structural parts
BIUIMBAIOTh HA XKOPCTKICTh BUTSKHOI TPYOU; contributing to the stiffness of the chimney;
W;  3araibpHa Bara BUTSDKHOT TpyOH; W, is the total weight of the chimney;
€1 nopiBaroe 1000  gms cTanmeBUX €1 is equal to 1000 for steel chimneys,
BUTSDKHHX Tpyo 1 700 mis OeToHHHX i and 700 for concrete and masonry chimneys.

LETJITHUX BUTSHKHUX TPYO

h,=h.,/3 b
—l =
h,=h h ol
Th y T
X Z_l, L2 ’ L2 ’ K2
TTPUMITKA. h3 = h1/3; h3 JTINBUCH F.4(2). NOTE. h3 = h1/3; h3 see F.4(2).

Pucynok F.1 — I'eomeTpu4Hi XapaKkTepuCTUKH BUTSKHUX TPYO
Figure F.1 — Geometric parameters for chimneys

OcHoBHa OBaJlbHa 4YacToTa Nio JOBroi IHIIH/I- (4) The fundamental ovalling frequency nio of
PHYHOT 000JIOHKH 0€3 KileIh )KOPCTKOCTI MOKE a long cylindrical shell without stiffening rings
OyTH BCTaHOBJICHA, BUXO01s1uH 3 BUpa3y (F.5) may be calculated using Expression (F.5).
3
N, =0,492- \/ t EZ - (F.5)
b -(1-v7)-b

ne: where:
E moynb FOura [H/m?]; E is Young's modulus in [N/m?];
t TOBIIMHA 000JIOHKH [M]; t is the shell thickness in [m];
v koedimienT [lyaccoHa, v is Poisson ratio;
s Maca OOOJIOHKM Ha OJUHMIIO IUIOIII Us is the mass of the shell per unit area in
[kr/M?]; [kg/m?];
b niamMeTp 000JIOHKH [M]. b is the diameter of the shell in [m].
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®opmyna (F.5) nae HalHUXK4i BIACHI 4aCTOTH
st 000s0HOK. KinmbIls sKOpCTKOCTI 301IbIIY-
I0Th 3Ha4YEHHS No.

(5) BnacHa yactoTa BepTHUKaIbHUX 3THHAJb-
HUX KOJIUBAHb N1 B MOCTiB IJIaCTUHYACTOI'O YU
KopoOyacToro mepepisy Moxe Oyru mpuo-
JM3HO BU3Ha4YeHa 3a hopmyroro (F.6):

KZ

LRI
ne:
L JIOBXKHMHA TOJIOBHOTO ITPOTOHY B M;
E Moxyib FOHra B H/m?:
I MOMEHT 1HEpIIii MOTIePeYHOTo Tepepizy
BCepeMHiI IPOroHy B M*;
m Maca OJIMHHIN JOBXKHHH 3arajJbHOTO

MONIEPEYHOr0 TMepepidy B LEHTPl IMPOTOHY
(BpaxoByeTbCsT HaBaHTa)KEHHS BII BIACHOI
Bard i BiJl TAMYAaCOBOTO HABAHTAXEHHS ), KI/M;
K 0e3p0o3MIpHUIT KOSDIITIEHT, 3AJICKHUTD BiJ
KOHCTPYKIIii IPOTOHIB, BU3HAYAETHCSI HUKYE.

a) J11st MOCTIB 3 OIHUM MIPOTOHOM:
K=n SKIIO BIH BUTHHO OOMEPTHIA;

K=3,9 SIKITIIO BIH KOHCOJIbHUIA,
K=4,7 SIKIIIO BIH 3aTHUCHEHWII Ha 000X
KIHIISIX.

b) Jlist ABOMIPOrOHOBHMX HEPO3PI3HUX MOCTIB:

K OTPUMYETHCS 13 pUCYHKa F.2, BUKopuc-
TOBYIOUH T'padik I JBOIMPOTOHOBUX MOCTIB,
ne L1 oBkuHaA KpaiHBOTO mporony i L > L.

C) Jlnst TpUIProHOBUX HEPO3PI3ZHUX MOCTIB:

K OTPHUMYEThCS 13 puUCyHKa F.2, BUkopuc-
TOBYIOYM BiANMOBimHMA Tpadik g TpH-
MIPOrOHOBUX MOCTIB, JIe

L: JNOBXKMHA  HAMJOBIIONO  KpallHBOTO
MIPOTOHY;

L> JOBKHMHA IHIIOTO KPaHbOTO MPOTOHY 1
L>L:> Lo

Ile TakoXk CTOCYEThCS TPUIIPOTOHOBHX MOCTIB
3 KOHCOJHHUM/MIIBICHUM TOJIOBHUM IIPOTO-
HOM.

Sxmo L1 > L, To K BU3Ha4yaeThCst IO KpUBIii
JUIL MOCTIB 13 JIBOMa MpOroHamH, 0e3 ypaxy-
BaHHS HAMKOPOTIIOTO MPOTOHY 1 3 ypaxyBaH-
HSAM HaHOUIBLIOTrO0 TMPOTOHY SK TOJOBHOTO
NPOrOHY JUIsl EKBIBAJIEHTHOTO JBOIPOTOHO-
BOT'O MOCTY.

Expression (F.5) gives the lowest natural
frequency of the shell. Stiffness rings increase
No.

(5) The fundamental vertical bending nig of a
plate or box girder bridge may be
approximately derived from Expression (F.6).

B F.)
m

where:

L is the length of the main span in m;

E is Youngs Modulus in N/m?;

I is the second moment of area of cross-
section for vertical bending at mid-span in m*;
m is the mass per unit length of the full

cross-section ad midspan (for dead and super-
imposed dead loads) in kg/m.

K is a dimensionless factor depending on
span arrangement defined below.

a) For single span bridges:

K=n if simply supported or;
K=39 if propped cantilevered or;
K=47 if encastre.

b) For two-span continuous bridges:

K is obtained from Figure F.2, using the
curve for two-span bridges, where L is
the length of the side span and L > L.

c) For three-span continuous bridges:

K is obtained from Figure F.2, using the
appropriate curve for three-span bridges,
where

L1 is the length of the longest side span;

L. is the length of the other side span and
L>L;> Lo

This also applies to three-span bridges with a
cantilevered/suspended main span.

If L1 > L then K may be obtained from the
curve for two span bridges, neglecting the
shortest side span and treating the largest side
span as the main span of an equivalent two-
span bridge.
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d) Jlns CUMETpUYHUX HYOTHPHIIPOTOHOBHX
HEPO3PI3HUX MOCTIB (TOOTO MOCTIB CUMETpHY-
HUX BIIHOCHO LIEHTPAILHOI OTIOPH):

K otpumyerbcs 13 rpadika s JBOTPOTrO-
HOBHX MOCTIB Ha pHCYHKY F.2, mpuiimarouu
KOXKHY TIOJIOBUHY MOCTa SIK E€KBIBAJICHTHHM
JBOTIPOTOHOBHH MICT.

e) Jis HeCUMETpUYHUX HYOTHPHIIPOTOHOBHX
HEPO3PI3HUX MOCTIB 1 HEPO3PI3HUX MOCTIB i3
OLIBII HDK YOTHpPMA IPOTOHAMM:

K orpumyerscs 13 pucynka F.2, Buxopuc-
TOBYIOUHM BIAMOBIOHUI Tpadik I TPUIPOTo-
HOBHUX MOCTIB, BUOMparO4y TroJIOBHUM MPOTOH
SIK HAaOUIbIINK BHYTPIIIHIA POTOH.

. El, S
[Mpumitka 1. SIKiio 3HAYEHHS ,|— Ha OMOpi BIBIUI

m
NepeBHUIIye 3HAYEHHS B IIEHTPI NMPOroHy abo MeHie
HiX 80 % 3HaueHHS B CepellvHiI MPOroHY, TOi Gopmyra
(F.6) He 3aCTOCOBYETHCS, 38 BUHATKOM KOJIH J03BOJIEHI
Jyxe rpy0Oi OL[iHKH.

NOTE 2. /lns Bu3HaueHHs Nip. Y LUKIAX 3a CEKyHAY
MOTPiOHO BUOMPATH BIJIIIOBIIHI BUXI/HI AaHi.

(6) Bnacua gactoTa Kpy4eHHs OAIKOBHX MOC-
TIB 1J€HTWYHA OCHOBHIA BJIACHIN 3TUHAILHIA
4acToTi, sika po3paxoBana 3a Gopmysorwo (F.6),
SIKITIO CEPeHs 1HEepIlis Ha OJUMHUINI0 IIUPUHU
MPU TO3JI0BXKHBOMY 3ruHI He Menme 100-
KpaTHOi CepelHbOi IHepIii Ha OJMHHMIIO
JIOBXXUHU TIPH TMOTIEPEYHOMY 3THHI.

(7) Bmacma wyacrora Kpy4eHHS MOCTIB
KopoOuacToro rmepepizy Moxke Oyru mpuo-
JM3HO BU3Ha4YeHa 3a hopmyioro (F.7):

d) For symmetrical four-span continuous
bridges (i.e. bridges symmetrical about the
central support):

K may be obtained from the curve for two-
span bridges in Figure F.2 treating each half of
the bridge as an equivalent two-span bridge.

e) For unsymmetrical four-span continuous
bridges and continuous bridges with more than
four spans:

K may be obtained from Figure F.2 using the
appropriate curve for three-span bridges,
choosing the main span as the greatest internal
span.

/ El
NOTE 1. If the value of .|—2 at the support exceeds
m

twice the value at mid-span, or is less than 80 % of the
mid-span value, then the Expression (F.6) should not be
used except very approximate values are sufficient.

NOTE 2. A consistent set should be used to give nig. in
cycles per second.

(6) The fundamental torsional frequency of
plate girder bridges is equal to the
fundamental bending frequency calculated
from Expression (F.6), provided the average
longitudinal bending inertia per unit width is
not less than 100 times the average transverse
bending inertia per unit length.

(7) The fundamental torsional frequency of a
box girder bridge may be approximately
derived from Expression (F.7):

Nt =Ng P - (P, +P,), (F.7)

P2= Z 'IJ' .

p
2
J
b? .

2>,

with:

(F.8)

(F.9)

P.= ,
T2K, b (1)

(F.10)
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ac:
NiB OCHOBHA 3ruHajibHa 4acToOTa B FLI,

b 3arajbHa IUPUHA MOCTA;

m Maca OJIMHHIII JOBXHHHU, BU3HAYAETHCS
y F.2(5);

v koedimient [lyaccona marepiairy oropw;
] BiJICTaHb BiJl IIEHTPY Bard OKPEMOTO

KOpoOJacToro Imepepisy 10 IICHTPY Baru
MOTIEPEYHOTO MepPepi3y MOCTY;

lj MOMEHT IHEpIii Mach OKPEeMOro
KOpoO4YacToro mepepizy A BEPTHKAIBHOTO
3rUHY TOCEPEIMHI MPOTOHY, BPaXOBYHOUH
NpUETHAHY €(PEeKTUBHY HIMPHHY JIOPOKHOTO
MOJIOTHA;

I MOMEHT 1HEpIii Macu Ha OJMHHUIIIO
JOBXKUHH TIOTIEPEYHOT0 Tepepizy MocepeanHi
nporony. BusHauaerbcs 3a popmysioro (F.11):

where:
nig IS the fundamental bending frequency
in Hz;

b is the total width of the bridge;

m Is the mass per unit length defined in
F.2(5);

2% is Poisson’s ratio of girder material;

r is the distance of individual box centre-

line from centre-line of bridge;

lj is the second moment of mass of
individual box for vertical bending at mid-
span, including an associated effective width
of deck;

I Is the second moment of mass per unit
length of cross-section at mid-span. It is
described by Expression (F.11).

. 2
= m?[zb +Z(ij+mj-rf), (F.11)

ae:
My Maca Ha OJUHMIIO JOBXHUHU JIUIIE
JOPOXKHOTO MOJIOTHA HA CEPEUHI IPOTOHY;

Ipj MOMEHT IHEpIii OKpeMoro KopoO-
YacTOTo Iepepidy Ha CepeHHI IPOTOHY;
m; Maca Ha OJWHHIO JOBXHHH TUIBKH

OKPEMOTO KOPOOYaTOro rnepepizy Ha cepeauHi
MporoHy 0e3 BpaxyBaHHS JTOPOKHOTO TOJIOT-
Ha;

Jj MOCTIifHA KPYYEHHS OKPEMOro KopoO-
4acTOTO Tepepizy Ha CepelrHi MpoTroHy. Bus-
HayvaeTbes 3a hopmysioro (F.12).

ne:
A mioma, ooOMexxeHa KOHTYpOM
KOpOoO4acToro nepepisy B LEHTP1 MPOTOHY;

ds .
§T IHTerpal 1o MepuMeTpy KopoO4aToro

nepepizy BiJ BIAHOIICHHS TOBXHHA/TOBIIMHA
CTIHKH B LIEHTP1 IPOTOHY.

[MPUMITKA. BrpaTa TOYHOCTI JOCHTH HE3HAYHA, SIKIIIO
3anporionoBana ¢popmyna (F.12) 3acTocoByeTsest st
MOCTIB 0araTto3B’si3HOTO KOPOOUYACTOro Iepepisy, st
SKAX BIJHOIICHHS JOBXWHH NPOrOHYy IO HOro
MIMPUHU(=TIPOTOH/IIUPHHA) HE TTepeBHUIIye 6.

where:
Mg is the mass per unit length of the deck
only, at mid-span;

Ipj is the mass moment of inertia of
individual box at mid-span;
m; is the mass per unit length of individual

box only, at mid-span, without associated
portion of deck;

Jj is the torsion constant of individual box
at mid-span. It is described by Expression
(F.12).

(F.12)

where:
A is the enclosed cell area at mid-span

§$ is the integral around box perimeter of

the ratio length/thickness for each portion of
box wall at mid-span

NOTE. Slight loss of accuracy may occur if the
proposed Expression (F.12) is applied to multibox
bridges whose plan aspect ratio (=span/width) exceeds
6.

133



4,0

Two-span bridges

304 4 = =

2,0 T T

TpbOXIIPOroHOEI MOCTH

Three-span bridges

JEOX IPOTOHOE] MO CTH

0,00 0,25 0,50

I 1 S

0,75 1,00 L,

L

Pucynok F.2 — KoedinienT K, skuii BUKOPUCTOBY€EThCS JIJIsI
3HAXOAKCHHHA OCHOBHOI 3rHHAJILHOI YaCTOTH
Figure F.2 — Factor K used for the derivation of fundamental bending frequency

F.3 OcHoBHa popMa KoJIMBaAHb

(1) OcHoBHa 3ruHambHa (opMa KOJHBAHb
®1(z) nast OymiBenb, OAmT i BUTSHKHUX TPYO
KOHCOJILHUX BIJHOCHO 3€MJII OLIHIOETHCA 3a
dopmymnoro (F.13), nus. pucyHok F.3.

0, (Z) = (

ne:

= 0,6 g THYYKMX paMHHX KapkaciB 0e3
niagparm >KOpCTKOCTI,

€ =1,0 ans OyniBenp i3 HEHTPAIBHUM SAPOM 1
KOJIOHaMH 0 TIEpHUMETpy a00 3 pO3BUHYTUMHU
KOJIOHaMH 1 €JIeMEHTaMH >KOPCTKOCTI,

= 1,5 s THy4KUX KOHCOJIBHUX OyaiBeNb 1
OyaiBenb 3 UEHTPAJbHUM 313006 TOHHUM
ATPOM;

€= 2,0 s GaruT 1 BUTSKHUX TPYO,;

€= 2,5 s rpaT4acTUX CTAIEBUX OAallT.

z
h

F.3 Fundamental mode shape

(1) The fundamental flexural mode ®i(z) of
buildings, towers and chimneys cantilevered
from the ground can be estimated using
Expression (F.13), see Figure F.3.

(F.13)

where:

{ = 0,6 for slender frame structures with non
load-sharing walling or cladding;

¢ = 1,0 for buildings with a central core plus
peripheral columns or larger columns plus
shear bracings;

¢ = 1,5 for slender cantilever buildings and
buildings supported by central reinforced
concrete cores;

¢ = 2,0 for towers and chimneys;

{ = 2,5 for lattice steel towers.
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Pucynok F.3 — OcHoBHa (hopMa 3rHHATBHUX KOJINBAHB JJIsl KOHCOJIBHUX 00NEPTHX OyaiBeJIb, GAINT i BUTSKHUAX
TpYO
Figure F.3 — Fundamental flexural mode shape for buildings, towers and chimneys
cantilevered from the ground

(2) OcHoBHa (opma BepTUKAIBHUX 3THHAIb-
HUXKOJUBaHb M1(S) I MOCTIB OIIHIOETHCS 32
tabnuuero F.1.

(2) The fundamental flexural vertical mode
®4(s) of bridges can be estimated as shown in
Table F.1.

Taonauus F.1 — OcHoBHi ¢popMH 3rHHATBHEX KOJIMBaHb 115 IIAPHIHO 00NEPTHX 200 3aTHCHEHNX 3 000X DOKIB
KOHCTPYKUii 200 KOHCTPYKTUBHHUX €J1e€MEHTIB

Table F.1 — Fundamental flexural vertical mode shape for simple supported and clamped structures and
structural elements

Cxema ®DopmMa KOJIMBaHb
Scheme Mode shape ©1(5)
A AT
La ﬁ N | S ——_-—T ¢E’ 1"('§)__‘. i1 Sin(ﬂ: * Ej
I* £ * = T !
4 ¥ e (I) S
a v s _,-"'I_(“'-)-.___ _+_1 1.|:1_Cos(2.n.§j:|
f— ¢ —— T 2 {
F.4 ExBiBajieHTHa Maca F.4 Equivalent mass

(1) ExBiBaneHTHA Maca Ha OAMHUIIIO IOBXKHHU

Me OCHOBHOI (DOPMH KOJIMBaHb BU3HAYAETHCS
dopmyioro (F.14).

j'm(s) -2 (s)ds

(1) The equivalent mass per unit length me of
the fundamental mode is given by Expression
(F.14).

m,=-——; , (F.14)
j@ﬂgm
0
ae: where:
m Maca Ha OJUHUIIIO JOBXUHH; m is the mass per unit length;
! BUCOTa a00 TPOTIH KOHCTPYKIii abo / is the height or span of the structure or

KOHCTPYKTUBHOTO €JIEMEHTA,
i=1 HoOMep pOpMHU KOJIHBAHB.

the structural element;
i=1 isthe mode number.
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(2) dns KOHCOJBHMX KOHCTPYKIIH i3 HepiB-
HOMIPHMM PO3MOJUIOM Macu Me MoOXe OyTH
npuOJIM3HO BU3HAYEHA Yepe3 CepeHE 3HAuCH-
HSL M, pO3NOJiJIeHe y BEPXHi TPeTHHI KOHCT-

pykuii hs (pucynok F.1).

(3) st omepTux 3 1BOX KIHIIIB KOHCTPYKITH 3
JOBXXUHOIO TPOroHy /¢ 1 3 HEpIBHOMIpHUM
PO3MOALIIOM MacH IO JOBXKHHI Me MOXe OyTH
BHU3HAYCHE 32 JIOTIOMOTOI0 CEepEeIHBOTO 3Ha-
YeHHsS M, po3paxoBaHOro Ha JoBkuHI //3 i
30CEpeHKEHOT0 B TOYIll KOHCTPYKMIi 3
HaOUThIINM 3HaYeHHIM D(S) (Tabmuus F.1).

F.5 Jlorapudmiunuii nekpeMeHT 3aTyXaH-
HA

(1) Jlorapubmiyauii 1eKpeMEeHT 3aTyXaHHS O
JUIS OCOBHOI 3TMHAJIBHOT (OPMHU KOJIMBAaHb
omiHoeThes 3a hopmysioro (F.15).

d=0,+0, +9,,
ne:
s Jorapu(PpMIYHUN TEKPEMEHT KOHCTPYK-
TUBHOTO AeMNIpyBaHHS,
Oa norapu(MIYHUN JEKPEMEHT aepoIuHa-

MIYHOTO neMIdipyBaHHS i OCHOBHOI ¢op-
MU KOJIMBAHb;

dd sorapuMIYHUN TEKPEMEHT aeMndipy-
BaHHS BiJ BIUIMBY CHEIIaJbHUX MPUCTPOIB
(miHaMUYHMI TaCHWK KOJHMBAaHb, PIIUHHHUN
nemriep TOoIIo).

(2) Tpubnusui 3HAYEHHS JIOTAPH(PMIYHOTO
JEKpEMEHTa KOHCTPYKTHBHOTO JemMiiipyBaH-
H Os, HaBeIeH1 y Tabmuii F.2.

(3) Jlorapudmiunuii JeKpeMEHT aepoauHa-
MigyHOro AemndipyBaHHs Oa AJs OCHOBHOL
3TUHAIBHOI (DOPMHU TIPU KOJIMBAHHSX Y3I0BXK
BITpY omiHIOETHCS hopmysoro (F.16):

a

ae:
Cr KoeQIllieHT cuiau s Jii BITPY Y
HanpsMKY, BU3HAYCHUH po3/iioM 7;

He IpUBEJICHa Maca OJMHHULI IJIOLI KOH-

CTPYKIIil, sIKa JJIs1 MPSMOKYTHOT TUTOIIi BH3HA-
qaetbest popmysoro (F.17):

S :Cf 'p'vm(zs)
2'n1'ue

(2) For cantilevered structures with a varying
mass distribution me can be approximated by
the average value of m over the upper third of
the structure hs (Figure F.1).

(3) For structures supported at both ends of
span ¢ with a varying distribution of the mass
per unit length me can be approximated by the
average value of m over a length of ¢/3
centred at the point in the structure in which
®(s) is maximum (Table F.1).

F.5 Logarithmic decrement of damping

(1) The logarithmic decrement of damping &
for fundamental bending mode can be
estimated by Expression (F.15).

(F.15)
where:
Js is the logarithmic decrement of
structural damping;
da is the logarithmic decrement of

aerodynamic damping for the fundamental
mode;

dd is the logarithmic decrement of
damping due to special devices (tuned mass
dampers, sloshing tanks etc.).

(2) Approximate values of logarithmic
decrement of structural damping, s, are given
in Table F.2.

(3) The logarithmic decrement of aerodynamic
damping &., for the fundamental bending
mode of alongwind vibrations can be
estimated by Expression (F.16).

, (F.16)

where:

Ct is the force coefficient for wind action
in the wind direction stated in Section 7;

He is the equivalent mass per unit area of
the structure which for rectangular areas given
by Expression (F.17).
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O e
O e T

n(y,z) - 7 (y,z)dydz

He

O ey
O e T

ne:
u(y,z2) maca Ha OJMHUINO ILIOIII KOHCTPYKIIIT;
D1(y,2) (opma KOJMBaHb.

Maca Ha OJUHUINIO IUIONT[I KOHCTPYKIII y TOY-
11 3 HaWOUIBIIOK aMILTITYA00 (OPMH KOJIH-
BaHb 3a3BHUYall € MPUNUHATHUM HAOIMIKEHHSAM
IS Lle.,

(4) VY Oinpimocti BUNMAAKIB opauHATH (HOPMH
kosmBanb ®(Y,z) mocTiitHi 3a mepepizom s
KOKHOI BHCOTH Z, i 3amicTb popmynu (F.16)
Jorapu@MIYHUN JEKPEMEHT aepoIMHAMIYHOTO
nemrdipyBaHHS Oa JJIS1 TIO3/I0OBXKHBO-BITPOBHUX
KOJIMBaHb OLIHIOETHCs hopmyroro (F.18):

: (F.17)
@ (y,z)dydz
where
u(y,z) is the mass per unit area of the
structure;
D1(y,2) is the mode shape.

The mass per unit area of the structure at the
point of the largest amplitude of the mode
shape is normally a good approximation to pe.

(4) In most cases the modal deflections ®(y,z)
are constant for each height z and instead of
Expression (F.16) the logarithmic decrement
of aerodynamic damping 6a, for alongwind
vibrations can be estimated by Expression
(F.18).

Vi (Zs)

(5) dd mOBHMHEH pPO3paxOBYBaTHCS BIAMOBII-
HUM TEOPETHYHUM ab0 EKCIIePHUMEHTAIbHUM
METOJIaMHU, SIKIIIO 10 KOHCTPYKIIi Oyim 1omaHi
crnenianbHi AeMnipyBaabHi PUCTPOI.

(F.18)

(5) If special dissipative devices are added to
the structure, &¢ should be calculated by
suitable  theoretical or  experimental
techniques.

Taonuusa F.2 — [Ipu6au3xi 3HaYeHHs JorapugMiyHOro KOHCTPYKTHBHOIO 1eKpPeMeHTa 3aTyXaHHS Os IS

OCHOBHOI (hopMH KOJIMBAHb KOHCTPYKIUIl

KOHCTPYKTHBHE
KoucTpykTuBHMIT THI 3aTyXaHHs,
0Os

3amizobeToHHI OyaiBii 0,10
Cranesi OyniBaii 0,05
3Milani KOHCTPYKIii O6eToH + cTab 0,08
3ai300eTOHHI OAIITH 1 BUTSDKHI TPyOH 0,03
3BapHi cTajeBi AUMOBI TPYOU Oe3 30BHIIIHBOT TEILTOI30SIIIT 0,012
3BapHi cTajeBi AUMOBI TPYOH 13 30BHILIIHBOIO TEILTOI30JIAIIERO 0,020

h/b <18 0,020
CTaJIe.Bl ,I[I/IM.OBI })py61/1 i3 00caTHOI0 TPYOOIO 1 30BHINITHHOIO 20<h/b<24 0,040
TEILIOI30J LI €I0

h/b>26 0,014

h/b <18 0,020
CTaJI.eBl JIMMOBI pr6n 3 gBOMg i 6uTBIIIE OOCAaTHUMU TPYOaMH i 20<h/b<24 0,040
30BHIIIHBOI0 TEIUIOI30JIALIIEI0

h/b>26 0,025
CraneBi [uMOBI TpyOH i3 HETTITHAM QYTypyBaHHAM 0,070
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KOHCTPYKTHBHE
KoncTpykTHBHMIA THII 3aTyXaHHd,
Os
CraneBi 1uMOBI TpyOH i3 (yTypyBaHHAM i3 TOPKpeT-OeTOHY 0,030
3B’s3aHi craneBi TpyoOn 6€3 30BHIIIHFOTO 000y yBaHHS 0,015
CraneBi TpyOH 3 BIATSHDKKaMu Oe3 30BHIIIHBOI0 000y 1yBaHHS 0,04
3BapHi 0,02
CraneBi MocTH .
.. Ha BUCOKOMIIIHUX 00aTax 0,03
Ta MIOTJIH FPATYACTOI KOHCTPYKIIii
Ha 3BHYalHHUX OoyTax 0,05
Crasne3aniz00eTOHHI MOCTH 0,04
_ ) NOTepeHbO HANpYXKeH1 0e3 TPiluH 0,04
3ani300eToHHI MOCTH -
3 TPIIIUHAMU 0,10
Jeper’siHi MOCTH 0,06-0,12
MocTH 3 amOMiHIEBHX CILJIaBiB 0,02
MocTH, apMOBaHi IJIACTUKOM a00 CKJIOBOJIOKHAMM 0,04-0,08
3 mapaseibHUMH BOJIOKHAMHU 0,006
Tpocu —
31 cripaJbHUMH BOJIOKHAMHU 0,020
[MPUMITKA 1. 3naueHHs Ui JepeB’sHUX 1 IUIACTMAcoBHX 3’€[lHAHb JIMIIE IHAWKATHBHI; y BHIIQJIKaX, KOJIU
aepoAMHaMiYHi e(eKTH BBAXKAIOTHCS ICTOTHMMH Y MPOEKTYBaHHI, OLIBII TOYHI PUCYHKH NOBHUHHI OTPUMYBATHUCS 3a
NOpaJIoko crenianicTa (Moro/KeHH] 3 KOMIIETEHTHUMH OpPTraHaMHu ).
IMPUMITKA 2. [Inst BAHTOBHX MOCTIB 3Ha4YeHHs 3 Tabnuii F.2 HeoOxigHo moMuoxkuth Ha 0,75.
2 Jls1st mpoMiXKHUX 3HaueHb h/D MOkHA BUKOPHUCTOBYBATH JTiHIIHY IHTEPIONAILFO.

Table F.2 — Approximate values of logarithmic decrement of structural damping in the fundamental mode, 6s

Structural type

structural damping,

0s

reinforced concrete buildings 0,10
steel buildings 0,05
mixed structures concrete + steel 0,08
reinforced concrete towers and chimneys 0,03
unlined welded steel stacks without external thermal insulation 0,012
unlined welded steel stack with external thermal insulation 0,020

h/b <18 0,020
_steel stgck with one liner with external thermal 20<h/b<24 0,040
insulation®

h/b>26 0,014

h/b <18 0,020
frﬁi?lr':;?(i:rl:sm:t} ct)\r,1vg or more liners with external 20<h/b<24 0,040

h/b>26 0,025
steel stack with internal brick liner 0,070
steel stack with internal gunite 0,030
coupled stacks without liner 0,015
guyed steel stack without liner 0,04
steel bridges welded 0,02
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Structural type

structural damping,

s
+ lattice steel towers high resistance bolts 0,03
ordinary bolts 0,05
composite bridges 0,04
] prestressed without cracks 0,04
concrete bridges -
with cracks 0,10
Timber bridges 0,06-0,12
Bridges, aluminium alloys 0,02
Bridges, glass or fibre reinforced plastic 0,04-0,08
parallel cables 0,006
cables -
spiral cables 0,020

NOTE 1. The values for timber and plastic composites are indicative only; in cases where aerodynamic effects are found
to be significant in the design, more exact figures should be obtained by specialist advice (agreed if appropriate with the

competent Authority).

NOTE 2. If bridges are cable supported the values given in Table F.2 shall be factored by 0,75.

2 For intermediate values of h/b, linear interpolation may be used.
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1 3mina g0 «HaumioHaJdbHUHA [J0JATOK
s EN 1991-1-4»

Bunyuumu nacmynue:
«1.1 (11) Ilpumitka 1».
3aminroemobes

«8.4.2 (1) lIpumitku 1 Ta 2»

Ha:
«8.4.2 (1)».
2 3mina g0 1.1

3aminumu nynkm (2) na HacmynHe:

«(2) s yacTrHA MOYKE 3aCTOCOBYBATHUCS J10:
— OyxiBens Ta criopya Bucororo 10 200 M, muB.
takox (11);

— MOCTIB 3 mporoHamu Meniie 200 M, 3a yMOBH,
10 BOHHU 3aJI0BOJILHSIOTH KPHUTEPIl0 AMHAMIY-
HUX peakiii, auB. (12) Ta 8.2.»

Saminumu nynkm (11):

(11) Ilsx gacTmHa HE MICTHTH BKa3IiBOK IIIOJIO
HACTYITHUX aCICKTiB:

— BITpPOBE HaBaHTAXEHHS Ha rpardacti OamTu 3
HenapajaeIbHUMH MOSICAMH;

— BITPOBE HAaBaHTAXEHHS HA WIOTIU 3 Bil-
TSDKKAMU 1 BUTSDKHI TPYOH 3 BIATSDKKAMU,

— KpYTWJIbHI KOJIMBaHHS, HANPUKJIAJl, BHCOKUX
OyaiBeb 3 EHTPAIBHUM SIPOM;

— KOJIMBaHHS MOCTOBOTO TIOJIOTHA Bil TypOy-
JICHTHOCTI MOIEPEYHOT0 BITPY;

— BaHTOBI Ta MiABICHI MOCTH;

— KOJIUBAHHS, B SIKUX HEOOXIHO PO3IJISIaTH HE
JIMIIE OCHOBHY ()OpMY KOJIMBAHb.

TIPUMITKA 1. HamioHanesHUIT HOAATOK MOYKE HaIaBaTH
BKa3iBKH, SKi HE CylepedaTh UM acIeKTaM 1 MiCTSTh
JOAATKOBY iH() OpMaIIito.

[NPUMITKA 2. BitpoBe HaBaHTa)XXCHHS Ha MIOTJIA 3
BIATSHKKaMHM, BUTSDKHI TPYOM 3 BIATSDKKAMH 1 TpaTdacTi
OamTu 3 HenmapanenbHUMHU mosicamu nuB. EN 1993-3-1,

1 Modifications to «National annex for EN
1991-1-4»

Delete the following:
«1.1 (11) Note 1».
Replace:

«8.4.2 (1) Notes 1 and 2»
with:

«8.4.2 (1)».

2 Modifications to 1.1
Replace paragraph (2) with the following one:

«(2) This Part is applicable to:

— buildings and civil engineering works with
heights up to 200 m, see also (11).

— bridges having no span greater than 200 m,
provided that they satisfy the criteria for
dynamic response, see (12) and 8.2.».

Replace paragraph (11):

«(11) This part does not give guidance on the
following aspects:

— wind actions on lattice towers with non-
parallel chords

— wind actions on guyed masts and guyed
chimneys

— torsional vibrations, e.g. tall buildings with a
central core

— bridge deck vibrations from transverse wind
turbulence

— cable supported bridges

— vibrations where more than the fundamental
mode needs to be considered

NOTE 1 The National Annex may provide guidance on
these aspects as non contradictory complementary
information.

NOTE 2 For wind actions on guyed masts, guyed

chimneys and lattice towers with non-parallel chords, see
EN 1993-3-1, Annex A.

NOTE 3 For wind actions on lighting columns, see EN
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Homatok A.

[MPUMITKA 3. BiTpoBe HaBaHTa)KeHHS Ha JIIXTapHi
croBru, q1uB. EN 40.»

Ha:

«(11) BanTOBi moraM Ta pemriTyacti OamTH
posrmsnaroteess y EN 1993-3-1, a ocsimiio-
BaibHI KostoHH y EN 40.

(12) Ll# vacTmHAa HE Mae BKa3iBOK CTOCOBHO
HUK4Y€ MMPUBEICHUX aCIEKTIB:

— KpYTWJIbHI KOJMBAHHS, HANpUKJIAJ BHUCOTHI
OYIMHKH 3 HEHTPAJIBHUM SIIPOM.

— KOJIMBaHHS MOCTY 3 13/1010 3BE€PXY BHACIII0K
MONEPEYHOI BITPOBOI TYpOYJIEHTHOCTI

— BITPOBI BIUIMBH, 110 JIIOTh Ha MIABICHI MOCTH
Ha Tpocax.

— BiOpamii, MmO 3HAXOJATHCA 3a paMKaMH
OCHOBHOTO pPE&XUMY pOOOTH Ta MiIIATAIOTh
0COOJIMBOMY PO3IIISITY. ).

3 3mina g0 1.7

Ilynkm (2), «JIaTUHCBHKI BEIMKI JITEPH», MIidHC
PpAOKi8, wo 8ioHocambCs 00 «Ky
ma «Kiv», dooamu nacmynti psaoku.

«Ka aepomuHaMiuHHMK  mapamerp  aemidi-
pYBaHHS».

Ilynkm (2), «JlaTMHCBKI Maji JiTepu», Midc
pAOKamu, wo 8i0HOCAMbCA 00 «Cp» ma «Cprob»,
O00NOGHU HACMYNHUUMU OAHUMU.

«Cpe KOEQIITIEHT 30BHIMIHBOTO THCKY
Cpi KO€dIIi€EHT BHYTPIIIHBOTO THCKY
Cp,net KOE(DILIIEHT THCKY HETTOY.

Ilynkm (2), «JlaTUHCBKI Mani JITepu», Midc
paokamu, wo 6ioHocambcss 00 «K» ma «Kp»,
O00NOGHUMU HACMYNHUMU OAHUMU:

«ki xoedirieHT TYpOYICHTHOCTI.

Ilynkm (2), «['penpki Mami TiTepu», 8U3HA4eHHs
«Qs», 3aminumu «CTPYKTYPHUH JorapupMiyHUI
JEKPEMEHT 3aTyXaHHA» Ha <«JIorapupMiuHUN
JIEKPEMEHT KOHCTPYKTUBHOTO 3aTyXaHH».

40.»
with:

«(11) Guyed masts and lattice towers are
treated in EN 1993-3-1 and lighting columns in
EN 40.

(12) This part does not give guidance on the
following aspects:

— torsional vibrations, e.g. tall buildings with a
central core

— bridge deck vibrations from transverse wind
turbulence

—wind actions on cable supported bridges

— vibrations where more than the fundamental
mode needs to be considered.».

3 Modifications to 1.7

Paragraph (2), «Latin upper case lettersy,
between the lines dedicated to «K» and «Ki»,
add the following line:

«Ka aerodynamic damping parameter».

Paragraph (2), «Latin lower case lettersy,
between the lines dedicated to «cp» and «Cprob»,
add the following lines:

«Cpe external pressure coefficient
Cpi internal pressure coefficient
Cpnet Net pressure coefficienty.

Paragraph (2), «Latin lower case letters»,
between the lines dedicated to «k» and «kp»,
add the following lines:

«ki turbulence factor».

Paragraph (2), «Greek lower case lettersy,
definition of «ds», replace  «structural
logarithmic decrement of damping» with
«logarithmic decrement of structural damping.
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4 3mina 1o «Po3giny 2»

Ilynkm (2), saminumu [IPUMITKY:

«ITPUMITKA: JTus. Takoxx EN 1991-1-3, EN 1991-2 Ta
ISO FDIS12494»

HA HACMYNHY:

«ITPUMITKA: HuBucek Takox EN 1991-1-3, EN 1991-2
Ta ISO 12494».

5 3mina mo 6.3.2

Ilynkm (1), 3-u psoox, zaminumu «5.2» Ha
«5.3».

6 3mina g0 7.2.8

Ilynkm (1), Pucynox 7.11, saminumu mpu
PAOKU MIDIC PUCYHKOM MA HA36010.

« s 0 < h/d < 0,5, Cpeto BH3HAYAETHCS
JHIAHOIO IHTEPIIOJIAIIIETO;

— g 0,2 < f/d <0,3 1 h/d> 0,5 norpibHo
BUKOPHCTOBYBATH J[Ba 3HAUYCHHS Cpe,10;

— JiarpamMa HE 3aCTOCOBYETBCS U TUIOCKHX
MTOKPHUTTIB.»

Ha.

«Jlmst 3oHu A:

« g 0 < h/d <0,5, koedimieHT Cpe,10

— g 0,2 < f/d < 0,3 ta h/d > 0,5, morpibHO
BUKOPHCTOBYBATH JIBa 3HAYCHHS Cpe,10;

— JiarpamMa HE 3aCTOCOBYETBCS JUISI TUIOCKUX
MTOKPHUTTIB.»

7 3mina g0 7.3
Ilynkm (8), Tabauya 7.6, 5-ui paodox <« Kyt
nokputts o = | 10°», 4-a xononka «30Ha Ay,

3-1i psA0oK y KAimuHi (8i0nogioHo 0o «MiHIMyM
@ = 1»), 3aminroemoca «-2,1» na «-1,6».

8 3mina g0 7.8

Ihynkm (1), Tabnuys 7.11, 3aminumu Ha
Mabauylo HacMynHUM YUHOM.

4 Modification to «Section 2»

Paragraph (2), replace the NOTE:

«NOTE See also EN 1991-1-3, EN 1991-2 and ISO
FDIS12494»

with the following:

«NOTE: See also EN 1991-1-3, EN 1991-2 and ISO
12494y,

5 Modification to 6.3.2

Paragraph (1), 3rd line, replace «5.2» with
«5.3».

6 Modification to 7.2.8

Paragraph (1), Figure 7.11, replace the three
lines between the figure itself and its title:

« for 0 < h/d <0,5, cpe,10 is obtained by linear
interpolation

—for 0,2 <f/d <0,3 and h/d > 0,5, two values of
Cpe,10 have to be considered

— the diagram is not applicable for flat roofs.»

with:

«For Zone A:

— for 0 < h/d < 0,5, the coefficient Cpe,10 is
obtained by linear interpolation;

—for 0,2 <f/d <0,3 and h/d > 0,5, two values of
Cpe,10 have to be considered;

— the diagram is not applicable for flat roofs».

7 Modification to 7.3
Paragraph (8), Table 7.6, 5th row «[Roof
angle a = ] 10°, 4th column «Zone Ay, 3rd

line in the cell (corresponding to «Minimum ¢
= 1»), replace «-2,1» with «-1,6».

8 Modifications to 7.8

Paragraph (1), Table 7.11, replace the table
with the following one:
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I'nagkicTh noBepxHi

Yucao Peiinoapaca

Yuco cTopin Iepepizn i kyTiB Reviolds number .
Number of sides Sections Finish of surface Y Re © i
and of corners ¢
5 [T’ sTUKYTHUK VYei VYei 180
Pentagon All All ’
6 lecTUKyTHUK VYei VYei 160
Hexagon All All ’
I'nagka noBepxHs Re <2,4-10° 1,45
surface smooth Re >3- 10° 130
> .
8 BOCBMHUKYTHUK r/b < 0,075 (b) €= '
Octagon I'majiKa mOBepXHs Re<2-10° 1,30
surface smooth .
/b= 0,075 (b) Re>7-10 1,10
10 JecsaTnkyTHUK VYei Yei 130
Decagon All All ’
I'magka moBepxHs (C)
KYTH SA0KPYRICHI | ) 05 pe <1210 0,90
JIBaHAISTHKY THHK surface smooth (c)
12 Dodecagon corners rounded
Vei iHmi Re <4-10° 1,30
all others Re > 4-10° 1,10
PosrnsapaeTnscst sk
HlictHaauatukyTHHK | [nagka mosepxast (C) KPYTOBUH IMIIHID,
16-18 BiciMHaaIATUKyTHUK KYTH 320KPYIJICH] Re <2:10° uBHCh 7.9
Hexdecagon surface smooth (c) trezla_t ZS a C'“’“;i‘;
Octadecagon corners rounded cyfinder, see 7.

2:10°<Re<1,2-10°

0,70

radius of 0,06 b.

(2) Ymcimo Peiinonbca 3 V = Vi 1 3HaYEeHHS Vi BU3HAYa€ThCs B 4.3, Re BusHavaeThes B 7.9.
() Reynolds number with v = v, and v given in 4.3, Re, is defined in 7.9.

(b) r = pagiyc 3aokpyrieHHs, b = giamerp onmMcaHOro KOJa, UB. PUCYHOK 7.26.

(b) r = corner radius, b = diameter of circumscribed circumference, see Figure 7.26

() BusHaueHe mUISIXOM BHTMPOOYBaHb y aepomMHAMIYHINA TPyOi CEKIifHMX MoJeseil 3 MOBEPXHEIO i3 TalbBaHI30BaHOI
craui i mepepizom b = 0,3 m, i pagiycom 3aokpyrients 0,06 - b.

(c) From wind tunnel tests on sectional models with galvanised steel surface and a section with b = 0,3 m and corner

Ilynkm (2),

3aMIHUmMu

HUIICYEHABEOeHUL MEKCM.:

«(2) Hns Oymisens ae h/d > 5, ¢t moxe

BU3Havatucs ¢popmyioro (7.13).

[NPUMITKA: IuBuce Takox Tabnmiro 7.11 ta Pucynok

7.26.».

9 3mina go 7.11

NYHKM

Ha Paragraph (2), replace the paragraph with the
following text:

«(2) For buildings where h/d > 5, ¢t may be

determined from Expression (7.13).

9

Modifications to 7.11

NOTE See also Table 7.11 and Figure 7.26.».
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Ilynkm (1), IIPUMITKA 1, s3aminumu
«Pucynkn 7.33 — 7.35 0Oa3ymouuce» Ha
«Pucynox 7.35».

Ilynxkm (1) 3aminumu IIPUMITKY 2:

«[IPUMITKA 2: HamioHanbHUI  JOJATOK  MOXeE
HaJaBaTH KoeQillieHT 3MEHIIEHHs JUI MiAMOCTKIB 0e3
TIOBITPOHENPOHUKHOTO OTOPOIKEHHSI 1 Ha SIKi BIUIUBAIOTh
OrOpOJUKYBaJIbHI  CyLTBbHI criopyau. PexomeHgoBaHe
3Ha4yeHHs HajgaHo B PrEN 12811.»

Ha.

«ITPUMITKA 2. HarioHaJibHHA  JOJATOK  MOXKE
HaJaBaTH KOeQIIliEHT 3MEHINCHHs JUIs MiIMOCTKIB 0e3
MTOBITPOHEPOHUKHOTO OTOPOKECHHS 1 Ha sIKi BILTMBAIOTh
OrOpOJUKYBaJIbHI  CyLNBHI criopyaun. PexomeHngoBaHe
3HaueHHs Hagano B EN 12811.»

10 3mina mo 7.12

Ilynkm (2), Tabauys 7.15, ocmanniii psoox
3aMIHUMU.

«p € MWUIBHICTIO MOBITPS (IUBUCH 7.1)»
Ha:

« € minpHicTIO moBitps (muBucs  4.5(1)
I[MTPUMITKA 2)».

11 3mina mo 8.1

Ilynxm (3), saminumu IIPUMITKY:

«I[TPUMITKA. YMOBHI [TO3HAYEHHS], J11(0)
BUKOPHCTOBYIOTBCSL JUUISL MOCTIB, BIIPI3HSAIOThCS Bill
Bu3HaueHnx y 1.7. HacTymHi yMOBHI TO3HAa4YeHHS
BHUKOPUCTOBYIOTBCS ISl MOCTIB!

L JIOBXHHA B Y-HAIPIMKY;
b NIMPUHA Y X-HATIPSIMKY;
d TITHOWHA Y Z-HATIPSMKY.

Bnauvenns L, b i d, HaBemewi wa pucynky 8.2, Ginbim
TOYHO BH3HAUEHI y HACTYNHUX WyHKTaX. YMOBHI
nosHadyeHHd it b i d HEOOXigHO 3MIHIOBATH, KOJIK L€
CTOCY€ETBCS PO3ALIIB 5 — 7.»

HA.

Paragraph (1), NOTE 1, replace «Figure 7.33
to 7.35 are based» with «Figure 7.35 is based».

Paragraph (1),replace NOTE 2:

«NOTE 2: The National Annex may give a reduction
factor for scaffolding without air tightness devices and
affected by solid building obstruction. A recommended
value is given in prEN 12811.»

with:

«NOTE 2 The National Annex may give a reduction
factor for scaffolding without air tightness devices and
affected by solid building obstruction. A recommended
value is given in EN 12811.»

10 Modification to 7.12

Paragraph (2), Table 7.15, last row, replace:
«p is the air density (see 7.1)»

with:

«p is the air density (see 4.5(1) NOTE 2)».

11 Modification to 8.1

Paragraph (3), replace the NOTE:

«NOTE. The notation used for bridges differs from that
defined in 1.7. The following notations are used for
bridges:

L  lengthin y-direction
b width in x-direction
d  depth in z-direction

In Figure 8.2 the values to be given to L ,b and d in
various cases are, where relevant, more precisely defined
in further clauses. When Sections 5 to 7 are referred to,
the notations for b and d need to be readjusted.»

with:
«NOTE. The notation used for bridges differs from that

in 1.7. The following notations (see Figure 8.2) are used
for bridges:
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«ITPUMITKA. VYMOBHI IO3HAyeHHS, [0 BHKO-
PUCTOBYIOTBCS  JIII  MOCTIB,  BIJPI3HSAIOTBCS  BiJ
Bu3HaueHnx y 1.7. HacrymHi yMOBHI TO3Ha4YeHHS
(muBHCH PrcyHOK 8.2) BUKOPHCTOBYIOTBCS /11 MOCTIB

L JIOB)XKMHA B Y-HaNpPsIMKY;
b LIMpHHA Y X-HalpsMKY;
d rITMONHA y Z-HaTIPSIMKY.

3HauenHs L, b ta d y Garathox BUmamkax, Tam Je Iie
JIOPEYHO MOXKYTh OyTH BH3HAueHi OBl TOYHO Yy
HacTynmHuX miapo3aitax. [Ipu nmocunanni Ha Posminm 5 —
7 ymoBHI mo3HauyeHHs ans b ta d moBuHHI OyTH
TIEPETIISTHYTI».

12 3mina 10 8.3.1

Ilynkm (1), 6 xinyi IPUMITKH 2, dodamu
«, TIpY HASBHOCTI JIEAKUX THUIIOBUX BUIIAJKIB 3

METOI0 BU3HA4YEHHs A . (K BCTAHOBJICHO Ta

npoimoctposano B 8.3.1(4)) tad,, «.

Ilynkm (1), Pucynok 8.3, 3aminumu nosnavenms
HQA PUCYHKY

«a) cTaaisg OyniBHHUIITBA a00 BIIKPUTI mapamneTa
(6inbm Hix Ha 50 % )

b) 3 mapameraMu ab0 IIYMOIOTIMHAIOUMMH
JIOPOKHIMH OTOPOHKEHHSIMIY

Ha

«a) Cranmis OymiBHUIITBA, BIIKPHUTI IapareTu
(6impmr HDK Ha 50 % ), a TakoXX BIIKpHTI
Oap’epu Oe3meKHu.

b) CyuiapHi MmapameTd, OIyMOMOTIMHAKYI
Oap’epu, cCynuibHI Oap’epum  Oesmeku  abo
HasIBHICTh JIOPOXKHBOTO PYXY.

BUX00AYU 3 Yb0o2o.

length in y-direction
width in x-direction
depth in z-direction

o or

The values to be given to L, b and d in various cases are,
where relevant, more precisely defined in various clauses.
When Sections 5 to 7 are referred to, the notations for b
and d need to be readjusted.».

12 Modifications to 8.3.1
Paragraph (1), end of NOTE 2, add «, where

some typical cases for determining
Ay (as defined in 8.3.1(4)) and d are

shown.».

Paragraph (1), Figure 8.3, replace the notes
within the figure:

«a) construction phase or open parapets (more
than 50 % open)

b) With parapets or noise barrier or traffic»
with:

«a) Construction phase, open parapets (more
than 50% open) and open safety barriers

b) Solid parapets, noise barrier, solid safety
barriers or traffic»

thus:
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BHIH MOCTIB
bridge type

11

A T T TT T TT
+—b—+ —b—t Sy el
Id\,.‘
A,,=d, L
ref.x ot \ g /

tdepma, po:;ran;onani OKpeMo

trusses separately

_______ a) Congruction phase, open p than 50% open)
and open safety bamiers

0.5

a) Craniz GymiBHENTB2, BUIKPETI napanets (Glism
rix B2 50 % ), 2 TaKOX BIIKpHTI 6ap’epH Gesnexn

b) Solid parapets, noise bamier, solid safety baniersor traffic

b) Cymiasai napaneTs, IyMONOTTHHATI 6ap €pH,
cyminsHi 6ap’epH Gesnex abo HaZBHICTH
ZIOPOAHBOTO PYXy

>

G S
[T T ———

2 3

1

0

Ilynkm (1), IHIPUMITKA 4, 3aminumu Ha «
Axmo ABI TMPAKTAYHO OJIHAKOBI TPOTOHOBI
OyIOBH 3HaxOJAThCS Ha OJHOMY PpIBHI 1
PO3/UIEH] B MOMEPEUYHOMY HANpPSIMKY 3a30pOM
omm3pko 1 M» Ha «SKImo JBI TPaKTUYHO
OJIHAKOBI TIPOTOHOBI OYJOBHW 3HAXOIATHCS HaA
OJIHOMY PpIBHI 1 pO3AUIEHI B TONEPEUHOMY
HampsIMKy 3a30pOM, L0 HE MepeBuIlye 1 M y
3HAYHINA MIpi.».

Ilynkm, wo 3HaxoOumvcs neped NYHKMOM
(4),3aminr0emobcs CiOVIOUULl NYHKM.

(2) cix,0 moTpiOHO 30iMbIIUTH Ha 3 % 3a KOXKHUN
rpagyc Haxuiy, SIKIO MOCTOBE IOJOTHO Ma€

MOTNIEPEYHU HaXWJI, ajie He Ounblie HbK Ha 25
%.

L]o 6uenadae HacmynHum YUHOM:

(3) Cix,0 moTpiOHO 30iMbIIUTH Ha 3 % 3a KOKHUN
rpagyc Haxuwiy, SKIOIO MOCTOBE IOJOTHO Ma€
MIOTIEPEUHU HaxuJj, ajle He OiIbllle HDK Ha 25
%.

Ilynkm (4), saminumu:
«bazoBi mrony Arefx IO KOMOIHAI[ii HaBaH-

TaXeHb 0e3 TPAHCIIOPTHOTO HABAHTAXKXCHHA
IMOBUHHI BU3BHAYATHUCS SIK:)

6 7 8 9 10 11 12

"~ bld,,

Paragraph (1), NOTE 4, replace «Where two
generally similar decks are at the same level
and separated transversally by a gap not
exceeding significantly 1 m» with «Where two
generally similar decks are at the same level
and separated transversely by a gap not
significantly exceeding 1 m».

Paragraph preceding paragraph (4), replace
the following paragraph:

(2) Where a bridge deck is sloped transversely,
Cixo should be increased by 3 % per degree of
inclination, but not more than 25 %.

With the following one:

(3) Where a bridge deck is sloped transversely,
Cio should be increased by 3 % per degree of
inclination, but not more than 25 %.

Paragraph (4), replace:

«Reference areas Arrx for load combinations
without traffic load should be defined as :»
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Ha

«bazoBi momi Arefx I KOMOIHAIIM HaBaH-
TaXEeHb 0€3 TPAHCIOPTHOIO HABAHTAKCHHS
NMOBMHHI ~ 0Oa3zyBaTuch  Ha  BiINOBiTHOMY
3HadyeHHI Jit, SK 1€ MOKa3aHo Ha PucyHky 8.5
ta Tabmui 8.1:».

Ilynkm (4), nionynkm a), eunyyumu «(JIUBUCH
Pucynok 8.5 ta Tabnuio 8.1)».

Ilynxkm (4), 3aminumu 3a201080K:

«Tabmuus 8.1 — Bucora, 1110 BUKOPUCTOBYETHCS
10 Avef x0»

Ha

«Tabmums 8.1 — Bucora Ciot, 110 BUKOPHUCTO-
BYETBCS JUTS Arefx»

Ilynxkm (7), 3aminumu:

«Tuck BITpY Bil pyXy TPaHCHOPTHUX 3acoO0iB
ab0 TMOTAriB HE  BPAXOBYETHCS  JAHOIO
YaCTUHOIO. BIIuBU BITPYy, BUKIHMKaHI PyXOM
notaris, nuB. EN 1991-2.»

Ha.

«Tuck BITpY Bifg pyXy TPaHCIOPTHUX 3aco0iB
a00 TOTATIB HE  BPAaXOBYEThCS  JIAHOIO
gacTuHOW. CTOCOBHO BIUIMBIB BITPY, IO

BHHHKAIOTh B PE3YJIBTATI IPOXOHKCHHS IMOTATIB
muBuck EN 1991-2.»

13 3mina no 8.4.2

B kinyi nynxkmy (1), 0ooamu HacmynHy
IIPUMITKY 2:

«TPUMITKA 2. Hamionansauii JlomaTok  Moxe
nepeadavnuTH MOPSAAOK il TIPH PO3TISAAI aCHMETPHIHIX
HAaBaHTAQXEHb. PeKOMEHJOBaHa  METONUKA  PaluTh
TTOBHICTIO BHUKITIOUUTH PO3paxyHKOBE BiTpOBE
HAaBaHTA)XEHHS 3 TUX YaCTHH CIOPYIH, J€ HOro Aais Mae
HaNOIIbII cipusITauBHA BIUB (AuBUCh 7.1.2 (1)).».

14 3miHa 10 A.3

Ilynkm (5), 6 xinyi nionynkmy b), 3aminumu

with:
«Reference areas Arix for load combinations
without traffic load should be based on the

relevant value of dwt as defined in Figure 8.5
and Table 8.1:».

Paragraph (4), entry a), delete «(see Figure 8.5
and Table 8.1)».

Paragraph (4), replace the title:

«Table 8.1 — Depth to be used for Aref.x»

with:

«Table 8.1 — Depth diot to be used for Aref.x».
Paragraph (7), replace:

“Wind pressure effects of passing vehicles are
outside the scope of this Part. Wind effects
induced by passing trains see EN 1991-2.”

with:

“Wind pressure effects from passing vehicles
are outside the scope of this Part. For wind

effects induced by passing trains see EN
1991-2.”

13 Modification to 8.4.2

End of paragraph (1), add the following NOTE
2:

«NOTE 2. The National Annex may give procedures for
the treatment of asymmetric loading. The recommended
procedure is to completely remove the design wind load
from those parts of the structure where its action will
produce a beneficial effect (see 7.1.2 (1)).».

14 Modification to A.3

Paragraph (5), list entry b), replace
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z X
WIKIIO: — > 3,5% Ha «SIKIIO: — > 3,5».
d

15 3MmiHa 10 A.5

Hanpuxinyi nynkmy (1), 0dooamu peuenns «li
MpaBWIa 3aJIKATh BiJl HANpPSIMKYy, 3HAYCHHS
have Ta X TMOBHUHHI BCTAHOBIIIOBATHUCH JUISI
KOkHOTO 30° cexTopa, K 11¢ BUBHAUYCHO Y
4.3.2.».

16 3mina g0 C.4
3aminumu nynkm (1):

«(1) MakcumanbHe TO3/J0BXKHE TMEPEMIIICHHS
3a HampsIMOM BITPY — L€ CTaTU4YHE IepeMi-
IMIEHHS BII €KBIBAJEHTHOI CTAaTUYHOI CHIHA
BITpY, SIka BU3HaueHa y 5.2.»

Ha.

«(1) MakcumanbHe TO3/J0BXHE TEPEMIICHHS
3a HampsSMOM BITPY — II€ CTaTU4YHE TepeMmi-
IMIEHHS BII €KBIBAJEHTHOI CTAaTUYHOI CHIHA
BITPY, sIKa BU3Ha4YeHa y 5.3.

17 3minm 10 donarky D

Pucynok D.1 Ta Pucynok D.2 6 mescax obox
PUCYHKIB ni0 “wo bazyemocs”, 3aminumi “0S =
0” Ha "6a=0".

18 3minn oo E.1.3.1

Ilynkm (1), 3aminumu <«JIOPIBHIOE BIIACHIN
4acTOTI KOHCTPYKIli abo0 KOHCTPYKTHBHOTO
€IeMEHTa» Ha <JIOPIBHIOE BIIACHIA dYacTOTI
(bopmi  kommBaHb i)  KOHCTPYKIl  abo
KOHCTPYKTUBHOTO €JICMEHTA.

19 3minm mo E.1.5.2.2

Busnauenns 6 Tabauyi E.3, 3aminumu
HacmynHe 6U3HAYEHHs
Veiti  KPUTHYHA — MIBHAKICTE  Bitpy  (AuB.

dbopmyay (E.1))»

HA.

«when: = > 3,5» with «when: X 3,5».
d

15 Modification to A.5

At the end of paragraph (1), add the sentence
«These rules are direction dependent, the values
of have and x should be established for each 30°
sector as described in

4.3.2.».

16 Modification to C.4
Replace paragraph (1):
«(1) The maximum along-wind displacement is

the static displacement determined from the
equivalent static wind force defined in 5.2.»

with:

«(1) The maximum along-wind displacement is
the static displacement determined from the
equivalent static wind force defined in 5.3.».

17 Modification to Annex D

Figure D.1 and Figure D.2, within both figures,
under "based on", replace “ds = 0” with "da =
0.

18 Modification to E.1.3.1

Paragraph (1), replace «equals a natural
frequency of the structure or a structural

elementy with «equals the natural frequency
(mode i) of the structure or the structural».

19 Modifications to E.1.5.2.2

Definitions in Table E.3, replace the following
definition:

«veiti 1S the critical wind velocity (see
Expression (E.1))»

with:
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Weriti KPUTHYHA IMIBUAKICTH BITPY  (IuB.
dopmyny E.1.3.1)».

Busnauenns 6 Tabauyi E.3, 3aminumu
HACMynHe U3HAYeHHS

«m,Lj cepemHs MBHIKICTh Bitpy (muB. 4.2) B
IEHTPi ePEKTUBHOT JTOBXKUHU KOPEIAIii, K 11¢
BH3HAYEHO Ha PUCYHKY E.3»

Ha

«m,Lj cepelHs MBUIKICTh BiTpy (muB. 4.3.1) B

LEeHTP1 e(PEeKTUBHOI TOBKUHHU KOPEJIALIi, SIK 1€
BH3HAY€HO Ha pUCYHKY E.3»

20 3mina oo E.1.5.2.4

Ihynkm — (2),
IIPUMITKY 1:

Tabnuys  E.5,  3aminumu

«I[MTPUMITKA 1. ®opma kosuBanb, Djy(S), mpuiiMaeTbest
3a F.3. ITapamerpu N i M BU3HAYaAIOTHCS 32 (HOPMYJIOO
(E.7) i 3a pucynkom E.3.»

Ha.

«ITPUMITKA 1. ®opma kosuBanb, Diy(S), mpuiiMaeTbest
3a F.3. [Tapamerpu N i M BU3HAYAIOTHCS 32 (HOPMYJIOO
(E.8) i 3a pucynkom E.3.»

21 3mina no E.1.5.2.7

3aminumu ocmaune peuenns nynkmy (2) nepeo
saknounoro IIPUMITKORO

«dna  3’emmanmx mwaiHgpie 3 a/d > 3,0
PEKOMEHIYETHCS CIEMIAIbHE JOCITIIKEHHS. »

HA.:

«dna  3’emmanmx mwaiegpie 3 a/b > 3,0
PEKOMEH/IYETHCS CIEL[iaIbHE JOCIIHKEHHS. ».

22 3mina no E.1.5.3

Ilynkm (2), nepenik nosHauewvp, 3aMiHUMU
HACMYNHUL NOKAZHUK

«St Yucno Crpyxans HaBeaeHe B E.1.6.2»

HA.

Wit 1S the critical wind velocity (see
E.1.3.1)».

Definitions in Table E.3, last row, replace the
following definition:

«m,j is the mean wind velocity (see 4.2) in the
centre of the effective correlation length as
defined in Figure E.3»

with:

«m,j IS the mean wind velocity (see 4.3.1) in

the centre of the effective correlation length as
defined in Figure E.3».

20 Modification to E.1.5.2.4

Paragraph (2), Table E.5, replace NOTE 1:

«NOTE 1. The mode shape, ®iy(s), is taken from F.3.
The parameters n and m are defined in Expression (E.7)
and in Figure E.3»

with:

«NOTE 1. The mode shape, ®iy(s), is taken from F.3.
The parameters n and m are defined in Expression (E.8)
and in Figure E.3».

21 Modification to E.1.5.2.7

Replace the last sentence of paragraph (2)
before the final NOTE:

«For coupled cylinders with a/d > 3,0 specialist
advice is recommended.»

with:

«For coupled cylinders with a/b > 3,0 specialist
advice is recommended.».

22 Modifications to E.1.5.3

Paragraph (2), list of definitions, replace the
following definition:

«St is the Strouhal number given in E.1.6.2»

with:
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«St Yucno Crpyxans HaBeaeHe B Tabmuii E.1».

Ilynkm (2), nepenik nosnauenvb, Oooamu
HACMYNHI NOKAZHUKU MIJIC BUSHAYEHHAMU «aL»
ma «St»:

«S¢ ancno Ctpyrona Haseznene B E.1.3.3»

Ilynkm  (5), Tabnuys, E.6, IIPUMITKA,
BUIYUUMU «, BITIOBITHO» 8 KIHYI peuenHs.

Ilynxkm (6), saminumu pieuanuns (E 17)
1,2

«k, =21+ (E.17)»

tan(0,75~

HAa HACMYNHUU 8UPA3.

4
«k, =+2| 1+1,2arctan| 0,75 %
(4-7-K,)

(E.17)»
23 3mina no E.4.2

Ilynkm (1), nepenix, 3aminumu Opyee OCHOBHe
NONONCEHHS :

«— Bich kpyueHHsSI NMOBHHHA MPOXOJIUTH Iapa-
JEeNBbHO TUIOIIMHI TUTACTHHHM 1 TEPICHIUKY-
JSIPHO JI0 TUIOIIWHHM il BITPY, HEHTP KPYy4EHHS
Ma€ 3HaXOAUTHCh Ha BiACTaHl HE MEHIIE HDK
d/4 no xparo manem B HampsMmy il BiTpy 3
HaBITPSHOT CTOPOHH, jae b — mupuHa maneni B
HaNpsMy, MEPIEeHAUKYISIPHOMY JO il BiTpY.
Ie TakoX BIIHOCHTBCS JI0 3arajbHUX BUIIAJIKIB
PO3MIIIICHHS IIEHTpa KPY4YeHHS B ILIEHTPI Mac,
HANpPUKJIAJ, PEKIaMHI IIMUTH 3 LEHTPAIBHOIO
ornoporo abo OKpeMi HaBiCH, BICh TaKOXX MOXKE
CHIBITaJIATH 3 KPA€EM 13 MIJABITPSHOI CTOPOHHU SIK,
HaAMpPUKIAJ, Y KOHCOJIBLHOTO HAaBICY.)

HA.:

«— Bick KpyueHHS TIOBHHHA MPOXOJIUTH Mapa-
JENbHO TUIOIIMHI TUIACTUHU 1 TEpIeHIuKY-
JSPHO O TUIOMIMHU Aii BITPY, IEHTP KPyIEHHS
Ma€ 3HAXOJWTHUCHh Ha BIACTAHI HE MEHIIE HDK

«St is the Strouhal number given in Table E.1».
Paragraph (2), list of definitions, add the
following definition between the definitions of
«@ar» and «St»:

«S¢ is the Scruton number given in E.1.3.3».

Paragraph (5), Table E.6, NOTE, delete «,
respectively» at the end of the sentence.

Paragraph (6), replace equation (E.17):
1,2

with the following expression:

«k, =21+ (E.17)»

tan(0,75~

4
«k, =+/2| 1+1 2arctan| 0,75 —>C__
(4-7-K,)

(E.17)»

23 Modification to E.4.2

Paragraph (1), list, replace the second bullet
point:

«— The torsional axis is parallel to the plane of
the plate and normal to the wind direction, and
the centre of torsion is at least d/4 downwind of
the windward edge of the plate, where b is the
inwind depth of the plate measured normal to
the torsional axis. This includes the common
cases of torsional centre at geometrical centre,
i.e. centrally supported signboard or canopy,
and torsional centre at downwind edge, i.e.
cantilevered canopy.»

with:

« The torsional axis is parallel to the plane of
the plate and normal to the wind direction, and
the centre of torsion is at least d/4 downwind of
the windward edge of the plate, where d is the
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d/4 nmo kparo maHeni B HampsMmy aii BiTpy 3
HaBITPSHOT CTOPOHH, Ji¢ d — MUpUHA MaHeli B
HanpsMy, MEPIEeHAUKYSIPHOMY OO il BiTpY.
Ile Tako BIZHOCHUTHCS 0 3arajJbHUX BUIIAJIKIB
PO3MIIIIEHHS LIEHTpa Kpy4YeHHS B LIEHTPI Mac,
HANpUKJIAA, PEKIaMHI INUTH 3 LEHTPaIbHOIO
OTIOpPO0 200 OKpeMi HaBICH, BICh TAKOX MOXKE
CIIBIIAJATH 3 KPAEM 13 MIJABITPSAHOT CTOPOHH SIK,
HaNPUKJIIAJl, Y KOHCOJIBHOTO HaBICY.)».

24 3minm o E.4.3

Kineyv nynkmy (3), nuswcue 3axnounoi gicypu,
dodaemvcsi Homep icypu ma HatMeH)8aHHs,
WO 8U2NA0AE HACMYNHUM YUHOM:

“Pucynok E.6 — Tloximna, dcy/dé,
aepoAMHaMI4YHOTO KOE(ILIEHTY ~ MOMEHTY
BIIHOCHO T€OMETpUYHOTo 1eHTpa Baru “GC” ms
MPSIMOKYTHHX NIepepi3iB.

25 3mina 10 F.2

Ilynxkm (5), nionynkm b), 3aminumu

«L > L1y na «L > L.

Ilynxm (5), nionynkm c), 3aminumu

«L>L1>Ly»pHa «L>L1> Loy,

Ilynkm (7), ©@opmyna (F.10), y 3namenHuKy
8UpA3y 3aMIHUMU

«Ks « Ha «K>.

26 3amina mo F.5
Ilynkm (5), Tabauysa F.2 3aminumu
«([IPUMITKA 1» na «<[ IPUMITKA»;

nomim eunyuumu [IPUMITKY 2 nacmynuum
YUHOM:

«ITPUMITKA 2. JIns BaHTOBUX MOCTIB 3HAuY€HHS,
HaBeneHi y Tabmumi F.2  HeoOximHo Opatm 3
ypaxyBaHHSIM IToka3HuKa 0,75%.

27 3minu o bibaiorpadgii

inwind depth of the plate measured normal to
the torsional axis. This includes the common
cases of torsional centre at geometrical centre,
l.e. centrally supported signboard or canopy,
and torsional centre at downwind edge, i.e.
cantilevered canopy.».

24 Modification to E.4.3
End of paragraph (3), below the final figure,
add the figure number and title that follow:

“Figure E.6 — Rate of change of aerodynamic
moment coefficient, dcy/d6d, with respect to

geometric centre “GC” for rectangular section’-
25 Modifications to F.2

Paragraph (5), list entry b), replace

«L > Li» with «L > L».

Paragraph (5), list entry c), replace

«L > L1 > Lo» with «L > L1 > Lo».

Paragraph (7), Expression (F.10), in the
denominator of the expression, replace

«Kz « with «K?».

26 Modification to F.5
Paragraph (5), Table F.2, replace
«NOTE 1» with «NOTE»;

then delete NOTE 2 as follows:

«NOTE 2. For cable supported bridges the values given
in Table F.2 need to be factored by 0,75».

27 Modifications to Bibliography
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3aminoemucs HacmynHe NOCUIaHHA:

«ISO 3898 3aranpHi NpUHIWNN HAAIHHOCTI
KOHCTPYKIIii»

Ha:
«ISO 3898 OcHoBHu MIPOEKTYBAaHHS
KOHCTpYKIiH — Hotarku. 3araibHi yMOBHI
MTO3HAKID)

YV kinyi Bionioepadghii dooamu 0éa HacmynHux
NOCUNAHHAL

«EN 12811-1 VYcrarkyBanHs /o6nagHanHs/ 1yist
BEJIEHHS TUM4YacoBux poOir — Yactuna 1:
[TommocTi — BuMorm nanst ekcruryaramii  Ta
3arajbHEe MPOCKTYBAHHS «

ma:

«ISO 12494
CHIOPYII».

Atmochepue  oOneneHIHHS

Replace the second reference:

“ISO 3898 General principles on reliability for
structures”

with:

“ISO 3898 Bases for design of structures —
Notations — General symbols”.

End of the Bibliography, add the two following
references:

«EN 12811-1 Temporary works equipment —
Part 1. Scaffolds — Performance requirements
and general design»

and:

«ISO 12494 Atmospheric icing of structuresy.
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EUROPEAN STANDARD EN 1991-1-4:2005/A1
NORME EUROPEENNE
EUROPAISCHE NORM April 2010

ICS 91.010.30
English Version

Eurocode 1 - Actions on structures - Part 1-4: General actions - Wind actions

Eurocode 1 : Actions sur les structures - Eurocode 1: Einwirkungen auf Tragwerke -
Partie 1-4 : Actions générales - Actions du Teil 1-4: Allgemeine Einwirkungen -
vent Windlasten

This amendment Al modifies the European Standard EN 1991-1-4:2005; it was approved by CEN on 18 February 2010.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for
inclusion of this amendment into the relevant national standard without any alteration. Up-to-date lists and bibliographical
references concerning such national standards may be obtained on application to the CEN Management Centre or to any
CEN member.

This amendment exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN Management Centre
has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, 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.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved worldwide for CEN national
Members.

Ref. No.:EN 1991-1-4:2005/AC:2010:E
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Foreword

This document (EN 1991-1-4:2005/A1:2010) has been prepared by Technical Committee CEN/TC
250 “Structural Eurocodes”, the secretariat of which is held by BSI.

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 2010, and conflicting national standards shall be
withdrawn at the latest by October 2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such
patent rights.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the

following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
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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€BPOITENICHKNI CTAHJIAPT EN 1991-1-4:2005/A1
NORME EUROPEENNE Ksirens 2010 pik
EUROPAISCHE NORM

ICS 91.010.30
Amrmiiicbka Bepcis

€Bpoxona 1: Jlii Ha KOHCTPYKIIi1
Yactuna 1-4: 3aranbHi 11ii — BiTpoB1 HaBaHTa)KE€HHS

Eurocode 1 : Actions sur les structures - Eurocode 1: Einwirkungen auf Tragwerke -
Partie 1-4 : Actions générales - Actions du Teil 1-4: Allgemeine Einwirkungen -
vent Windlasten

Lleti nonarok 3mintoe €Bponericbkuii Cranpapt EN 1991-1-4:2005; o 6yB 3atBepmxennii CEN 18 mrororo 2010 poky

Unenn CEN 30008’s13ani ciigyBatu Baytpimaim [Ipasunam CEN/CENELECG siki BU3Ha4aroTh YMOBH ISl BKIFOUESHHS Y
BiJITIOBI IHI HAI[IOHAJIbHI CTaHAAPTH 0e3 HisKKX 3MiHI CKOpEeroBaHuil mepeik Ta 6i0iorpadiuHi HOCHIAHHS , 110
CTOCYIOTBCSI TAKUX HaI[lOHAJbHUX CTAHIAPTIB MOXKHA ofiep>kaT 3BepHyBIMCH 10 Llentpy Ynpasninus CEN a6o mo
sikorock 3 wieHiB CEN.

Jlauwuii momaTok icHye y Tppox odimiitHux Bepcisix (Anrmiiiceka, Opanimy3bka, Himerpka). Bepeis Ha skiiich iHIIiH MOBI
Ta 3po0JIeHOT 3a IIepeKyIa oM Ta Ha CBOIO BJIACHY MOBY il BifnoBigansHicTh wiena CEN Ta 3aBipenoro LlenTpom
VYnpasninas CEN mae Takuii camuii cratyc sik 1 odimiiiHi Bepcii.

=

€BPOIENCHKUI KOMITET IO CTAHJAPTU3ALILL
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Hentp YnpaBiainusa: AedHw Mapni 17, B-1000 Bproccenn

© 2009 CEN  Bci npaBa Ha BUKOPHCTaHHS y Oyab-sikiii (hopMi Ta SKUMOCH 1HIIUM YHHOM 3ape3epBOBaHI Y BCbOMY
cBiTI g HanioHanpHuX Ynenis CEN.

Ref. No.:EN 1991-1-4:2005/A1:2010:E

158



Ilepenmona

Hauuit  gokyment (EN 1991-1-4:2005/A1:2010) 6ys miarotoBiacHuii Texuiunum KomireTom
CEN/TC 250 “byniBenbHi €Bpo KoH ~, cCeKpeTapiaT SKOTO 3HaX0AUThCS Ha yrpuManHi BSI.

HeoOxinHO 3BepHYTH yBary Ha MOJKJIMBICTh TOTO, HIO JIESKI €IEMEHTH LBOTO JIOKYMEHTY MOXYTh
cratu npenmeroM nareHTHux mnpaB. CEN [ra/abo CENELEC] we Hece BiamoimampHOCTI 3a
BCTAHOBJICHHS SIKOTOCh 3 HUX YH BCiX ATEHTHUX TIPaB.

VY BignosinHocti 3 BuyrpimmiMu IlpaBuiamu CEN/CENELEC opranizamii 3 HamioHaJIbHHX
CTaHJApTIB 3 HI)KUEHABEJEHMX KpaiH 3000B‘sS3aH1 BNPOBaAUTH JaHUi €Bponeicekuil CraHpaprt, a
came Asctpis, benbrisa, bonrapisa, Kinp, Yecbka PecnyOumika, [lanis, Ectonis, @innsuais, Opanirisd,
Himeuuuna, I'pemis, Yropmuna, Icmannis, Ipnanmis, Itanis, Jlatsia, Jluta, JlrokcemOypr, ManbTa,
Hinepnannu, Hopseris, [Tonsia, [opryranis, Pymynisa, Cnosaxkisa, Cnosenis, [lseris, [LBelinapis ta
Cnonyuene KoposmiBcTBo.
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Hanionaaenuii goparox aias EN 1991-1-4,
0odamu HacmynHe:

«7.232)»
«7.2.3(4)»
«7.2.4(1)»
«71.2.4(3)»
«7.2.5(1)»
«7.2.53)»
«7.2.6(1)»

«7.2.6(3)»
«7.2.7»
«7.3(6)»
«7.9.22)»
«Tabnuis 7.14»

2 7.2.3 T110ocKi MOKPUTTHA

Bunyuumu 7.2.3(2) ma 3aminumu na:

«7.2.3(2) Ilokputrtss MOTPIOHO TOAUIUTH Ha
30HH.

[MPUMITKA: 3ouHu MOXyTb OyTH BH3HA4Y€HI 3TiJHO
Haunionansnoro Jlonarky. PexomenioBaHi 3011 1moka3ai
Ha Pucynky 7.6.»

Bunyuumu 7.2.3(4) ma (5) 3aminumu na:

«7.2.3(4) KoeimieHT THUCKY CJiJi BHU3HAYATH
JUIS KOKHOI 30HHU.

MMPUMITKA 1: KoedimieHT THUCKY MOxe OyTu
BCTAaHOBJIEHUH HanionanbHuM JonaTtkom. Pe-
KOMEHJIOBaH1 3HaueHHs HaBeneHi y Tabmumi 7.2

[MPUMITKA 2: Opepxanuii B pe3ynbrari KoeillieHT
THCKY, IO Ji€ Ha MapamerT IIOBUHEH BH3HAYaTUCh 3
BHUKOPUCTAHHSM 7.4.»

3 Tabmmust 7.2, eunyyumu Hazgy ma
3AMIHUMU HA HACMYNHY:

«PexomMeHi0OBaHe  3HA4YE€HHSA  KOe(IIieHTYy
30BHIIIHBOTO TUCKY JJIS INTIOCKUX MOKPUTTIB)»

Peoaxyitina Ilpumimka, Tabnuys eukopucmo-
syemucsa 3apa3 6 axocmi [IPUMITKU, i makum
YUHOM BUKOPUCMAHULL PO3MID WpUughmy nosu-

National annex for EN 1991-1-4, add the
following:

«1.2.32)»
«7.2.3(4)»
«7.2.4(1)»
«71.2.4(3)»
«7.2.5(1)»
«7.2.5(3)»
«7.2.6(1)»

«7.2.6(3)»
«7.2.7»
«7.3(6)»
«7.9.22)»
«Table 7.14»

2 7.2.3 Flat roofs

Delete 7.2.3(2) and replace with:

«7.2.3(2) The roof should be divided in zones.

NOTE: The zones may be defined by the National
Annex. The recommended zones are given in Figure
7.6.»

Delete 7.2.3(4) and (5) and replace with:

«7.2.3(4) Pressure coefficients should be
defined for each zone.

NOTE 1: The pressure coefficients may be set by the
National Annex. The recommended values are given in
Table 7.2

NOTE 2: The resulting pressure coefficient on the
parapet should be determined using 7.4.»

3 Table 7.2, delete title and replace with
the following:

«Recommended values of external pressure
coefficients for flat roofs.»

Editing Note — The Table is now moved to a
NOTE and therefore the font size used should
be reduced accordingly. The Table should be
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HeH Oymu 8ionogioHo 3meHweHull. Tadbmuus
NOBUHHA OYMU nepephopmamosana npu 6HeceH-
HI nepuiux KoOpeKmuegis.

Jooamu nacmynny nogy INIPUMITKY 6:

«TPUMITKA 6: Jlngd ™MaHcapAaHUX KapHH3IB 3
TOPH30HTAILHUMHU po3MipaMu MeHI Hix €/10, motpibHO
BHUKOPHCTOBYBATH 3HAYCHHS JUIS TOCTPUX KapHU3iB. s
BHU3HAYCHHS € IUBUCH PucyHOK 7.6»

4 7.2.4 OnxHockaTHi MOKPUTTH,
suryyumu 1.2.4(1) ma 7.2.4(3), ma 3minumu
MeKCm HACMYNHUM YUHOM:

«7.2.4(1) TlokputTs, MO BKIIOYAIOTH B cebde
BHUCTYTal04l YaCTUHU IMOBUHHI PO3MOAUISATHCH
Ha 30HMU.

[MPUMITKA: 3oHu  Moxyrh OyTH  BH3HA4eHI
Hamionaneuum  JlomatkoM.  PekoMeHgoBaHI  30HH
HaBezieH1 Ha PucyHky 7.7.

7.2.4(3) KoedimieaTt  THCKYy  MOBHHHI
BH3HAYATUCh TIO KOXKHIN 30HI.

[MPUMITKA:  Koediuienr  THcKky Moxke  Oytu
BCTaHOBJICHUI Hartionansaum JlomaTtkom.
PexomennoBani 3HaueHHs HaBesieHi y Tabmumi 7.3a Ta
Tabmumi 7.3b.»

5 Taémuui 7.3a ma 7.3b, suinumu nazeu
000x mabauys Ha.

«PGKOMGHI[OBaHi 3HAYE€HHS 30BHIIIHLOIO THUCKY
JJIs1 OAHOCKAaTHUX HOKpiBCJ'IB»

Peoaxyivina Ipumimxa, Tabmuus seuxopucmo-
gyemvcsi 3apaz 6 saxocmi ITIPUMITKU, i
BUKOPUCMAHULL pO3MID wpughmy noguren oymu
8I0NOGIOHO 3meHweHul. Ta0muud nosunHa
Oymu nepegopmamosana npu 6HeCeHHi nepuLux
KOpekmusis.

6 7.2.5, sunyuumu 7.2.5(1) ma 7.2.5(3) i

3aMIHUMU HA.

«7.2.5(1) TlokpuTTs, MO BKIIOYAIOTh B cede
BHUCTYIAO4i YaCTUHU TOBUHHI PO3MOAUISTHCH
Ha 30HU.

[NPUMITKA: 3oHm Moxyrp OyTH  BH3HAdYeHI
HamionaneauMm  JlomatkoM.  PekoMmeHmoBaHI  30HH
HaBeJeHi Ha Pucynky 7.8.

repositioned at the first revision

Add the following new NOTE 6:

«NOTE 6: For mansard eaves with horizontal dimension
less than e/10,the values for sharp eaves should be used.
For the definition of e see Figure 7.6»

4 7.2.4 Monopitch roofs, delete 7.2.4(1)
and 7.2.4(3) and replace the text as
follows:

«7.2.4(1) The roof, including its protruding
parts, should be divided in zones.

NOTE: The zones may be defined by the National
Annex. The recommended zones are given in Figure 7.7.

7.2.4(3) Pressure coefficients should be defined
for each zone.

NOTE: The pressure coefficients may be set by the
National Annex. The recommended values are given in
Table 7.3a and Table 7.3b.»

5 Tables 7.3a & 7.3b, change titles of
both tables to:

«Recommended values of external pressure
coefficients for monopitch roofs»

Editing Note — The Tables are now moved to a
NOTE and the font size used should be reduced
accordingly. The Tables should be repositioned
at the first revision

6 7.2.5, delete 7.2.5(1) and 7.2.5(3) and
replace with:

«7.2.5(1) The roof, including its protruding
parts, should be divided in zones.

NOTE: The zones may be defined by the National
Annex. The recommended zones are given in Figure 7.8.

7.2.5(3) Pressure coefficients should be defined
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7.25(3) KoedimienTn  THCKYy  MOBHHHI
BHU3HA4YaTUCh OJIA KOKHOT 30HH.

IMTPUMITKA: Koegimientn TUCKY MOXYTb
BCTaHOBIIFOBATUCS HanionansHum Jonatkom.

PexomennoBani 3HaueHHs HaBeneHl B Ta0Omuugx 7.4a Ta
7.4b.»

7 Tadoamus 7.4a, sminumu nHazey mabauyi
Ha

«PekoMeHT0BaH1 3HAYCHHS 30BHIITHBOTO THUCKY
JUTSI IBOCKATHUX TIOKPIBEIIbY

Peoaxyivna Ipumimxa, Tabnuus seuxopucmo-
gyemvcsi 3apaz 6 axocmi [IPUMITKU, i
BUKOPUCMAHULL PO3MID wpughmy nogunen oymu
8i0N06iOHO  3MeHwienuu. Tabnuus nosuxHa
Oymu nepegopmamosana npu 6HecenHi nepuitux
KOpekmuegis

8 Taémuus 7.4b, sminumu nazey mabauyi
Ha

«PexoMeH10BaH1 3HaYEHHS 30BHIIIHBOTO THUCKY
111 ABOCKATHHUX MOKPIBEIIb)

Peoaxyivina Ipumimxa, Tabmuus seuxopucmo-
gyemwvcsi 3apaz 6 axocmi [IPUMITKU, i
BUKOPUCMAHULL PO3IMID wpugmy nosurer 6ymu
8I0N0BIOHO 3meHweHul. Tabmunga nosunHa
Oymu nepegopmamosana npu 6HeCeHHi nepuLux
KOpekmuegis

9 7.2.6 BaabmoBi MOKPHUTTHA
oararockathi, sunyuumu 7.2.6(1) i 7.2.6(3) ma
3AMIHUMU HA:

«7.2.6(1) TloxputTs, 1O BKIOYaE B cebde
BUCTYIIAI04l YaCTUHU TIOBHHHA PO3MOJUIATUCH
Ha 30HU.

[NPUMITKA: 3oHm Moxyrp OyTh  BH3HAadYeHi
HamionaneanMm  JlomatkoM.  PekoMeHmoBaHI — 30HH
HaBezeHi Ha Pucynky 7.9.

7.2.6(3) KoeopiuieHTH  THCKYy  IOBHHHI
BU3HAYATHUCH 110 KOXKHIH 30HI.

[NPUMITKA:  KoedimieaTr THCKY MOXe  Oyth
BCTAaHOBJIEHUH Hamionansanm JlogaTkom.
PexomennoBaHi 3Ha4eHHS HaBeneHi y Tabmmmi  7.5.»

for each zone.

NOTE: The pressure coefficients may be set by the
National Annex. The recommended values are given in
Table 7.4a and 7.4b.»

7 Table 7.4a, change title of table to:

«Recommended values of external pressure
coefficients for duopitch roofs»

Editing Note, The Table is now moved to a
NOTE and the font size used should be reduced
accordingly. The Table should be repositioned
at the first revision

8 Table 7.4b, change title of table to:

«Recommended values of external pressure
coefficients for duopitch roofs»

Editing Note, The Table is now moved to a
NOTE and the font size used should be reduced
accordingly. The Table should be repositioned
at the first revision

9 7.2.6 Hipped roofs, delete 7.2.6(1) and
7.2.6(3) and replace with:

«7.2.6(1) The roof, including its protruding
parts, should be divided in zones.

NOTE: The zones may be defined by the National
Annex. The recommended zones are given in Figure
7.9.»

7.2.6(3) Pressure coefficients should be defined
for each zone.

NOTE: The pressure coefficients may be set by the
National Annex. The recommended values are given in
Table 7.5.»
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10 Taomuusa 7.5, 3aminumu nazgy mabauyi
Ha

«PexomMeH10BaH1 3HAUYCHHSI 30BHIITHHOTO TUCKY
IU1st 6araTo CKaTHUX BaJIbKOBAHUX MOKPUTTIBY»

Peoaxyiuna Ilpumimxa, Tabnuusa seuxopucmo-
gyemvcsi 3apaz 6 axocmi [IPUMITKU, i
BUKOPUCTNAHULL PO3MID WPUDmMY nO8UHeH Oymu
8i0N0GIOHO  3meHwienuti. Tabnmuust  nosuxHa
oymu nepegpopmamosana npu HeceHHi nepuiux
KOpeKmueiey

11 7.2.7 BaraTonporoHoBi NMOKPHUTTHA, )
Kinyi 0ooamu Hosutl niopo3oin (4):

«(4) Jnst 6araTonporoHOBUX MOKPUTTIB, KOJIM B
pe3ynbTaTi HE BUHUKA€E FOPU3OHTAIBHE 3YCHII-
75, TO HEOOXITHO BPaxOBYBAaTH MIHIMaJIbHUI
Koe(ilieHT mopcTkocTi, mo craHoBuTh 0,05
(He3aJIe)KHO BiJ IIOPCTKOCTI CHOPYAW) TPH
HOpPMAaTUBHIA [i1i BiTpy Ha miomyy O0araro
MPOJLOTHOT MOKpPIBIAl. TakuM YHWHOM, KOXHE
0araTonporoHOBe MOKPUTTS MPOEKTYEThCS Ha
HACTYITHE MIHIMaJIbHE PIBHO/III0YE 3YCHUIUIS:
0,05* qp,ze *Ashed,

ne

Ashed 6a30Ba TuIONIa KOXXHOTO OaraTomporo-
HOBOT'O TIOKPUTTS».

12 7.3 Hasicui mokputrTa, 7.3(6),
BUNYYUMU Nepuly NO3UYII0 ma 3aMIHUMU HA
HACMYNHY

« s ogHOocxuiaoro Hasicy (Tabmuus 7.6)
po3TallyBaHHS  IEHTPY THCKY  ITOBHHHO
BH3HAYATHUCh SIK BIACTaHb BiJ KPar HABITPEHOT
CTOPOHH.

[MPUMITKA: Po3ramyBanHs MOxe OYTH BH3HAa4YCHE Y
HamionansHOMY Honatky. PexomennoBane
po3tanryBaHHs HaBeneHe Ha Pucynky 7.16.»

13 7.9.2 KoepinieHTn cuiau, sunyyumu
7.9.2(2) ma zaminumu na:

«7.9.2(2) BenuuuHM €KBIBAJIEHTY HIOPCTKOCTI
noBepxHi K s HOBUX MOBEPXOHb HABEICHI y
Ta6mumi 7.13.

[MPUMITKA: Jlns  3acTapiiux  TMOBEPXOHb,  IIO
eKCIUIYaTYIOThCSI, BEIMYMHH EKBIBaJEHTY MIOPCTKOCTI K

10 Table 7.5, change title of table to:

«Recommended values of external pressure
coefficients for hipped roofs of buildings»

Editing Note, The Table is now moved to a
NOTE and the font size used should be reduced
accordingly. The Table should be repositioned
at the first revision

11 7.2.7 Multispan roofs, add new clause
(4) at the end:

«(4) For a multispan roof when no resulting
horizontal force arise, a minimum roughness
factor of 0,05 (independently from the
roughness of the structure) should be taken into
account for wind actions normal to the areas of
the multispan roof. Consequently each
multispan roof shall be designed for the
following minimum resulting horizontal force:

0,05* Qgp,ze *Ashed,
where
Ashed 1s the base area of each multispan roof.»

12 7.3 Canopy roofs, 7.3(6), delete the
first bullet point and replace with the following:

« for a monopitch canopy (Table 7.6) the
location of the centre of pressure should be
defined as a distance from the windward edge.

NOTE: The location may be given in the National
Annex. The recommended location is in Figure 7.16.»

13 7.9.2 Force coefficients, delete 7.9.2(2)
and replace with:

«7.9.2(2) Values of equivalent surface
roughness k for new surfaces are given in Table
7.13.

NOTE: For aged surfaces the values of the equivalent
surface roughness k may be given in the National
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MOXYTb OyTn HaBezeHi y Hamionansnomy Jlomatky»

14 Taomuua 7.14, y Tabnumi 7.14, nepwa
KoloHKa, opyeuu psanok «a/b < 3, 5» Bunyuntn
8UPA3 MA 3aMIHUMU HA '

«2,5<alb<3,5»
Looamu nacmynuy INTPUMITKY 0o Tabauyi:

«[MPUMITKA: [ns a/b < 2,5 3HaueHHsS Ui K MOXYTh
Oytu HaBeneHi y HanionansHOMY JlomaTky»

Annex.»

14 Table 7.14, in Table 7.14, first column,
second row «a/b < 3, 5» delete expression and
replace with :

«2,5<a/b<3,5»

Add the following NOTE to the Table:

«NOTE: For a/b < 2,5 the values of x may be given in the
National Annexy»
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KnrouoBi cmoBa:  aepoauHaMidHi KOeQilli€eHTH, aeporpyKHa HECTIHKicTh, Oe3meka, BiTpoBe
HABaHTAXXEHHS, MOJEIIOBAHHS BITPOBOTO HaBaHTAKEHHSI, HAIIIP BITPY, MPOCKTYBAHHS.

I'onosa npasninag BAT «YxpH/AInpoekrcraib-
KoHCTpyKIisg iM. B.M. [llumaHOBCEKOTOY,
I.T.H., Ipo. O. lllumaHOBCHKUIA

[Tepmuit 3acTymMHUK TOJIOBU TIPaBIIiHHS,

I.T.H., Ipo. B. T'opnees
3aBinyBau Biytiny HIBTP, k.T.H. A. I'pom
KepiBHuk po3po0Oku, K.T.H. M. MuxkurtapeHko
[IpoBigHUit BUKOHABEIb, J.T.H. A. Tlepenbmytep
3aBinyBau rpynu HJIBTP I'. Jlenna
[IpoBinHuit iHXeHep B. ApTtromenko
Imxenep II kateropii M. Bypuuk
Imxenep III kaTeropii O. Kopayn
Imxenep III kaTeropii 4. JleBueHKo
[HxeHep-niepexiiaiay I1. KoBepHiHChbKUH
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