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HALIOHANBHUW BCTY N

Llei cranpapT € ToTOXHUM nepeknagom Eurocode 1. Actions on structures - Part 1-4. Generd actions - Wind actions (€spokog 1. [ii Ha
KoHCTpyKLji. YactuHa 1-4. 3araneHi fil. BiTpoei HapaHTakeHHs) 3i amiHoto EN 1991-1-4:2005/A1:2010 T1a TexHiuHow nonpaekoio EN 1991-1-
4:2005/AC:2010.

HokymenT (EN 1991-1-4:2005) nigrotoeneHo TexHi4yHum komiTerom CEN/TC 250, cexperapiatom sikoro kepye BSI.

[10 HaLioHaMBHOr O CTaHOAPTY AO0TYUYEHO aHT ITOMOBHUN TEKCT.

Ha TepuTopii Y kpaiHu sik HaljoHanbHWMiA cTaHaapT gje nisa konoHka Texcety [CTY-H B EN 1991-1-4:2010 Eurocode 1. Actions on structures - Part
1-4. Genera actions - Wind actions (€spokog 1. [1iT Ha koHcTpykuil. YactuHa 1-4. SaranbHi gji. BiTposi HaBaHTakeHHs), BUKNadeHa YKpaiHChKO0
MOBOIO.

BignosigHo pgo ABH A.1.1-1-2009 "Cuctema cTtangapTtusadii Ta HopmyBaHHs B Oy4iBHuUTBI. OCHOBHI
nonoxeHHa" uen cTaHAAPT BigHOCUTLCA A0 Komnnekcy B.1.2 "Cuctema HaginHocTi Ta 6esneku B 6yaiBHUUTBI".

CrangapT MiCTUTL BUMOT 1, SKi BiNOBIJal0Th YUHHOMY 3aKOHOZABCTBY Y KpaiHu.

HaykoBo-TexHi4Ha opraHi3aLis, BiAnoBiganbHa 3a uei ctaHgapT - TOB "Y kpaiHcekui iHCTUTYT cranesmx KoHCTpyKuin iMm. B.M. LU vmaHoscbkoro”.

o cTraHgapTy BHECeHO TaKi pedakuiviHi 3MiHK:

- crosa "Ue MiXKHapOOHWA CTaHapPT" 3aMiHEHO Ha "Len cTaHbapT”,

- CTPYKTYpHI enemeHTu cTangapty: "ObknaguHka', "lMepeovosa’, "HauioHanbHui setyn”, "BusHadeHHsa noHaTs' Ta "BibriorpadivHi gaHi" -
OPOpPMIIEHO 3T AHO 3 BUMOraMi HaLioHanbHOT cTaHAapTu3aLi Y kpaiHw;

- 3"Mepeomosu 0o EN 1991-1-4" y e "HauioHansHWi BCTyn" B3STO Te, WO 6e3nocepenHbo CTOCYETLCH LbOro CTaHAapTY;

- HauioHanLHUA JOBIAKOBWIA AOOATOK HaBEOEHO SIK HaCTaHOBY [ KOPUCTYBaMIB.

Mepenik HawjoHanebHux craHpapTiB Y kpainu (ACTY ), igeHTnuHnx MC, nocurnanHs Ha ski € 8 EN 1991-1-4:2005, HaeenieHo B goaatky HA.

Konii MC, He NpuiHsTUX siK HalliOHarbHi CTaHaapTw, Ha siki € nocvnadus EN 1991-1-4:2005, moxxHa oTpumary B [OnoBHOMY (hOHZl HOPMATVBHINX
aokymenTis AN "YkpHOHL".

3wina EN 1991-1-4:2005/A 1:2010 Ta TexHiyHa nonpaeka EN 1991-1-4:2005/AC:2010 go EN 1991-1-4:2005 nogaHi B kiHui ACTY-H B EN 1991-1-
4:2010.



BCTYN

Llei nokymeHT (EN 1991-1-4:2005) niaroTtosneHui
TexHiyHuM komiTetom CEN/TC 250 "BygiBenbHi
€Bpokogu", ceKkperapiar SKoro MiATpUMY€ETbCS
BSI.
Libomy esponeficekomy craHaapTy Oyae HadaHwui
CTarTyc HallioHanbHoro 3 nyonikawieto igeHTUYHoro
TeKCTy abo cxBareHHsM He MisHiLue >koBTHA 2005
POKYy i MpuM  CKacyBaHHi  KOHJXKTYHOUMX
HallioHanbHMX CTaHOapTiB He nisHile OepesHsi
2010 poky.
BignosigHo o BHYTPI LLIHiX MocTaHoB
CEN/CENELEC HaLli oHarbHi opraHu 3i
CTaHdapTn3aLlii Takmx KpaiH 30008’ A3aHi 34iicCHUTK
iMMriemMeHTaLit0 LUboro €BpONEeACbKOro CTaHOapTy:
ABctpis, bBenbris, Bermka BputaHis, [peuis,
Oaria, lprangis, Icnangisa, Icnanis, ITanis,
JTiokcemBypr, Manbta, Higepranav, HimedunHa,
Hopeeris, [Mopryranis, ®QiHnaHgisa, PpaHuis,
Yecbka Pecny6rnika, LU Beruapis, LU Bewis.

[aHnn eBponencbkuii cTandapT 3amiHioe ENV

1991-2-4:1995.
CEN/TC 250 € BignosigansHim 3a Bci Oy iBenbHi
€Bpokoaw.

FOREWORD

This document EN 1991-1-4:2005 has been
prepared by Technical Committee CEN/TC 250
"Structural Eurocodes”, the Secretariat for which
isheld 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 nationa standards
shall be withdrawn at the latest by March 2010.
According to the CEN/CENELEC Interna
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 Structura
Eurocodes.

HALIOHANbHUW CTAHOAPT YKPAIHU

€BPOKOA 1. AIT HA KOHCTPY KLIT

YacruHa 1-4. 3aranbHi fji. BitpoBi HaBaHTaXKeHH:A

EBPOKO[] 1. BO3OENCTBWA HA KOHCTPYK LI
Yactb 1-1. O6Lwme Bo3nencTams. BeTpoBble Har py3km

EUROCOD 1. ACTIONS ON STRUCTURES
Part 1-1. General actions - Wind actions

OCHOBM NPOIrPAMU €BPOKOLY

Y 1975 poui Kowmicis €Bponeicbkoi
CMiNbHOTM BMpILLMIIA PO3MOYaTK Mporpamy
4in y cchepi ByaiBHMLTBA Ha NiacTasi CTarTi
95 porosopy. Mertow nporpavim  Gyro
YCYHEHHS1 TEXHIYHMX NEPELLKO Arst TOpriBni
Ta Y3ropKeHHs1 TEXHIYHMX YMOB.

Y pamvkax ujei nporpavm gii Komicisi B3srna
Ha cebe iHiLjiaTBy BCTaHOBUTM CUCTEMY

Y3rOMKEHNX  TEXHIYHMX  npaBun  Ans
NPOEKTYBaHHs1 ByaiBerb i cnopyd, ski Ha
nepLuin cranii Marm cryrysaru
arbTEPHATVBOIO  YWMHHMM  HaLjOHaNMbHUM
npaBurav AepXaB-yrieHiB, a 3peLTol Marm
3aMiHUTH iX.

Ynpooox n'ATHaoUATM pokiB Komicia 3a
[AOMOMOrol0 pobo4oro KOMIiTeTy, A0 ckrany
AKOro  BXOOMIM  MPEOCTaBHUKW  [epKaB-
YrieHiB, Bena po3pobKy nporpamu €BPOKOLiB,
fAKa npusBena A0 nybnikauii  KomnnexTy
MepLUOro MOKOSiHHS €BPONENCHKMX KOAiB Yy
80-x pokax.

Y 1989 poui Kowmicis Ta gepkasu-yneqn EU
(Esponenicekoi  cninbHoTM)  Ta  EFTA
(EBponevicekoi acoujaii BinbHOI TOpPriBmi)
Ha OCHOBI yro,:u/l1 mixx Kowmicieto ta CEN
(EBponevcekm KOMiTETOM 3
CTaHdapTn3aLii) BUPI LU nepenarn
niarotoeky Ta nybnikauito €spokogis CEN
32 [JOMOMOrow cepii MaHgarmie, Wo B
pesynbtari Hagano 6 €Bpo- kogam y
ManbyTHEOMY ~ CTarycy  €BpOMEACHKOro
ctangapty (EN). Lle noe’'sisye €spokogm 3
nornoxxeHHsMn  Oupektve Paay i piweHb

YuHHmn Big 2013-07-01

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 afirst
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 agreement1 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
future status of European Standard (EN).
This links de facto the Eurocodes with the
provisions of al the Council’s Directives
and/or Commission’s Decisions dealing with



Komicii oo eBponeficbkmx — CTaHaapTiB
(Tobro OupexkTven Paayn 89/106/EEC wono
OyaisenbHKX BMpobiB - CPD - Ta [Qupextns
Paoun 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BiJHOCHO cycniflbHUX pobiT Ta nocryr i
exBiBaNeHTHUX gupektme EFTA, 3ano-
YaTKoBaHWX, LIOG [AOMOMOrTW 3acHYBaHHIO
BHYTPILLHBLOrO PUHKY).

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

TYroga Mix Kowmicieto EBponencbkoi
CMiNbHOTM Ta E€BPONENCHKMM KOMITETOM 3i
craHpgaptusauii (CEN) wopo pobotn Hag
€BpokogamMy Ans NpoekTyBaHHA OyaiBernb
i cnopya (BC/CEN/03/89).

CTpyKkTypHa nporpama €BpoKOAiB BKMoYae
CTaH4apTu, ki B OCHOBHOMY CKINafalTbes 3
[eKinbKOX YacTUH:

EN 1990 €spokog: OcHOBM MNpOEKTyBaHHSA
KOHCTPYKLUV

EN 1991 €pokop 1: [ii Ha koHcTpyKuii EN
1992 €spokoa 2: MNpoekTyBaHHA GETOHHMX
KOHCTPYKLi

EN 1993 €spokog 3: lNpoekTyBaHHSA
cTaneBuX KOHCTPYKLIN

EN 1994 €spokog 4: lNpoekTyBaHHA
cTanesanb 306€TOHHNX KOHCTPYKLil

EN 1995 €pokoa 5: MNpoekTyBaHHsS
LepeB’siHUX KOHCTPYKLi

EN 1996 €spokog 6: NpoekTyBaHHSA
KOHCTPYKL KaM’siHOI Knaaku

EN 1997 €pokog 7: eoTexHiyHe
npoektyBaHHs EN 1998 €spokog 8:
[MpoeKkTyBaHHsi CEMCMOCTINKUX KOHCTPYKLIN
EN 1999 €spokog 9: lNpoekTyBaHHSA
arntoMiHIEBUX KOHCTPYKLIN.

Cranpgaptn €BpokoaiB BU3HaKTb
BiAMOBIAANbHICTb PErynATOPHMX OpraHis
KpaiH-4neHiB Ta 3axuLlaloTb iX MpaBo Ha
NPU3HaYeHHs BENWYMH, SiKi NOB’A3aHi 3
perynioBaHHAM nuTaHb Geaneku Ha
HauioHanbHOMY PpiBHI Tam, e BOHU
BiOpIi3HAOTLCS.

CTATYC TA COEPA
3ACTOCYBAHHSA €BPOKO[IB
Oepxasn-vnedn EU ta EFTA Bu3HaoTh, WO
€BpoKOAM [it0Tb SK ETANOHHI  JOKYMEHTM

ONs TaKUX Liinen:

- 5K 3acib JoBeneHHs BiANoBigHOCTI ByaiBers
i cnopya OCHOBHUM BUMOram [upexTvBu
Paoyn  89/106/EEC, 30kpema OCHOBHI
BuMO3i Ne 1 - MexaHiyHa CTivKicTb Ta
CTa0INbHICTb | OCHOBHI BMMO3i Ne 2 -
MNoxexHa besnexa;

SIK OCHOBA A1 YKMgOaHHS! KOHTPaKTiB Onst
OyaiBenb i cnopya Ta NoB' si3aHUX i3 HUMK
i HXKeHepHUX nocrnyr;

K OCHOBa AN CKIgOoaHHS  Y3rOMKEHWX
TEXHIYHUX cneundikauin ans Oy i BenbHmX
BupobiB (ENs Ta ETAS).

€Bpokoan, OCKiINbKM BOHU Ge3nocepenHbo
BiAHOCATBLCA 40 GyAiBENbHUX CNOPYA, MatoTb
nNpAMUN 3B’A30K i3 TINyMayHUMU
JokymeHTamu? posainy 12 CPD,
He3Baxarun Ta Te, WO BOHU MalTb PisHy
npupoay 3 rapMoHI30BaHUMK CTaHgapTamu

Ha BUPO6US. TakMm 4UMHOM, TEeXHiYHi acnektu,

AKi BUNNMBaloTh i3 €BpokoaiB anst byaisens i
cnopyz, MOBWHHI B MOBHIN Mipi ByTn
pO3rnsiHyTi TexHIYHMMKU komiTeTamun CEN Ta/
4 pobounmu rpynamm EOTA, ski
po3pobnsATe cTaHdapTv Ha OyaiBenbHi
BUPOOK, 3 MO3ULIA OOCATHEHHS1 MOBHOI
CYMICHOCTI TEXHIYHUX cneumdikaLin 3 €EBpo-
Kogamu.

TAgreement 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).

The  Structural Eurocode

programme comprises the following
standards generally consisting of anumber 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 toregulatory safety
matters at national level wherethese
continue to vary from State to State.

STATUS AND FIELD OF
APPLICATION OF EUROCODES
The Member States of the EU and EFTA
recognise that Eurocodes serve as reference

documents for the following purposes:

- as ameans 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 Essentia
Requirement N°2 - Safety in case of firg;

- as a basis for specifying contracts for con-
struction works and related engineering
services;

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

The Eurocodes, as far as they concern

the construction works themselves, have a

direct relationship  with  the

Interpretative Documents? referred to in

Article 12 of the CPD, although they

are of a different nature from

harmonised product standards?®.

Therefore, technical aspects arising from the

Eurocodes work need to be

adequately considered by CEN Technical

Committees and/or EOTA

Working Groups working on product

standards with a view to achieving a full

compatibility of these technical
specifications with the Eurocodes.



2 BignosigHo go cr. 3.3 CPD oCHOBHI

BuMoru (ER) oTprMatoTb KOHKPETHY dopmMy
y TIyMadHUX OOKYMEHTax [Orisl CTBOPEHHSI
HeoOXiAHMX 3B’A3KIB MiX OCHOBHUMM

BMMoramu ta maHgatamm Ha hEN i ETA.

3 BignoeigHo go ct. 12 CPD Tnymaui
JOKYMEHTU MaroTh:

a) HaOoaTM KOHKPETHY dopMy OCHOBHUM
BUMOraM, Yy3roguBlM  TEPMIHOMOrito i
TEXHIYHI 3acaoy, i BkasaBLUM KIiack abo piBHi
NSt KOXKHOI BUMOT 1, e Lie HeobXiaHO;

b) BKasaru METOaN BCTaHOBJIEHHS
CMiBBiAHOLUEHHA MiXX UMMM KIacavm abo
PIBHSMM BMMOTr i3 TEXHIYHUMMK BUMOTaMK,
Hanpukran,  MeTooM  po3paxyHKy — Ta
NepeBipKK, TEXHIYHI MpaBuia NPOeKTyBaHHS
TOLLIO;

C) CryryBatv  pekomeHgauielo  And
BCT@HOBIMEHHS  Y3rODKEHUX CTaHOapTiB i
HaCTaHOB sl €BPOMNENCHKOr0  TEXHIYHOro
YXBarleHHSI.

€BpokoaM aKTUYHO BiZirpaloTb  NoaiGHY
porb y cdepi ER 11 yactuHi ER 2.

CraHgapTn  €BpoKOAiB H3OA0Thb  3ararnbHi
npaBura MNPOEKTYBaHHS ArA MPakTUYHOrO
BUKOPUCTEHHA BCIX KOHCTPYKUin Ta iX
KOMMOHEHTIB §IK  TpaOoMUiAHOro, TaK |
iHHOBALLi MHOr 0 XapakTepy. Y HikarbHi dopmMn

KOHCTPYKLji ab0 yMOBM MPOEKTYBaHHS
crelianbHO He OXOMmIThCs, | B TaKMX
BUMaOKax  MPOEKTTYBaNbHUKY  MOTPiGeH

[0[arKoBUN EKCNIEPTHUIA pO3r sy,

HAUIOHAIBbHI CTAHOAPTH, LLO
BMNPOBAIXYIOTb EBPOKOOU
HawujioHarkeHi cTaHdapTy, WO BrNpOBamKYyOTh
€BpOKOAW, 3aBKOM BKIHOYaOTb  MOBHUM
TeKCT €Bpokoay (BKItoYaum BCi godarku),
BuaaHun CEN, skomy MOXyTb nepenyBatu
HaUioHarbHUN  TUTYSIBHW  apKylw  Ta
HallioHarbHa nepeaMoBa, a TaKoX

HaLlioHarsHWIM JoaaToK.

HawljoHanbHUin  gogartok  MoXe  BKIHodaru
iHCpopMaLLlito BiJHOCHO TWX MapameTpiB, SKi
3aMMLANMCS BIAKPUTMMWM B €BpOKOMax Ans
HallioHarbHoro Bu1oopy, Bi JOMi K
HalioHarbHO BW3Ha4deHi napaveTrpy ang
BUKOPUCTaHHSI MpW NpoeKTyBaHHi Oypiserb
Ta iHKEHEPHMX CNopyA, Lo OyayTb 3BEOeHi Y
3aliKaBreHin KpaiHi, a came:

- 3HaYeHHsl YacTKoBMX  KOediLieHTiB
Hanj iHOCTi Ta/abo Knacudikavis
BUN3OKiB, ans AKUX €spokon,

PEr NamMeHTY€e BUKOPUCTaHHS arbTEPHATUB;

- 3HadeHHs, SKi Ccrig BMKOPMCTOBYBaru
Tam, e B €BpoKodi HaBeOEHO TinbKu
MO3HaKY;

- cneumddyHi gaHi kpaiHu (reorpadiyHi,
KniMatudHi - TOLWWO), Hanpukrag, Kapta
BITPY;

- KOHKPETHI METOAMKM ONs TUX BUNAOKIB,
Komm €spokon, pernavieHTye
BUKOPUCTaHHS! arbTEPHATVB.

MoxXyTb TakOX HaBOONTUCS:

- pekomeHpalii  LWOoAO  3aCTOCyBaHHSA
[0Bi AKOBWX AOOATKIB;

- MOCWIaHHS Ha Jodarkosy iHdopmaLito,
gKa He CynepednTb  HOPMaruBHUM
BMMOram i [oromMarae npyv KOpUCTyBaHHI
€Bpokoaamu.

3B’A3KN MK EBPOKOOAMU TA
FTAPMOHI3OBAHUMU TEXHIYHUMMW
CMEUNDIKALIAMMU (ENsTa ETAS)

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 ETAGSs/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,;

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

The Eurocodes, de facto, play a similar role
in thefield of the ER 1 and a part of ER 2.
The Eurocode standards provide common
structural design rules for everyday use for
the design of whole structures and
component products of both atraditional and
an innovative nature. Unusua forms of
construction or design conditions are not
specifically covered and additiona expert
consideration will be required by the
designer in such cases.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES
The Nationd Standards implementing
Eurocodes will comprise the full text of the
Eurocode (including any annexes), as
published by CEN, which may be preceded
by a Nationa title page and National
foreword, and may be followed by a

National Annex.

The Nationa 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 adternatives are given in the
Eurocode,

- vauesto 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
dternative procedures are given in the
Eurocode.

It may also contain

- decisions on the use of informative
annexes, and

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

LINKS BETWEEN EUROCODES AND
HARMONISED TECHNICAL
SPECIFICATIONS (ENsand ETAs)



Onda BUPOBIB
HeobxigHa Y3rOKEHICTb MiX
I apMOHi 30BaHNMU TEXHIYHUMMN
cneundikadismm gnst 6ydiBenbHUX BUpoGiB
Ta TexXHiYHMMM npaBuriamm ans Oyaiserns i
cnopyn4 Ta BygiserbHux pobiT. Kpim Toro,
noBHa iHdopmalis, ska cynpoBomkye CE
MapKyBaHHS OyfiBereHUX BUPOGIB | Mae
BiJHOLLEHHs1 10 €BPOKOAIB, MOBVMHHA YiTKO
3a3Ha4art, SKi - HalioHarbHO  BM3HaYeHi
napametpu Bynm B3sTi 4O yBaru.

OOOATKOBA IHOOPMALIA LLOAOO

EN 1991-1-4

EN 1991-1-4 Hagae BKasiBKM 3 pO3paxyHKy

Ta HaBaHTZKEHHS | BNSMBIB BiA Ai1 BITPY Npu

npoexTyBaHHi  OyaiBerb Ta  iHXEHEPHUX

crnopya.

EN 1991-1-4 NPU3Ha4eHNn ons

BUKOPUCTaHHS 3aMOBHUKaMK,

NPOEXTYBarbHUKaMK, nigpsigHVKamm i

Bi 4MOBI AHVMW OEpXXaBHUMMN OpraHaMu.

EN 1991-1-4 NpU3Ha4eHnn ons

BUKOpUCTaHHss 3 EN 1990,  iHWwmMK

yactuHavm EN 1991 i EN 1992-1999 ams

NPOEKTYBaHHS KOHCTPYKLI 1.

HAL|IOHATNNbHWWA OOOATOK OO EN
1991-1-4
Y UbOMy CTaHOapTi HaBedeHi anbTepHaTUBHI
METOAN, BEIMYMHU | pekomeHdauii  and
KMnaciB 3 MnpuMiTKamu, sKi BKasyloTb, Ae
HeobXigHO  3pobUTK  HaujoHanbHi  BUGIp.
TakMM YMHOM, HaUiOHarbHWUIA  CTaHOApT,
sk imnnemedTye EN 1991-1-4, noBuHeH
Mary HalliOHarnbHWIA O0OaToK, SIKUIA BKITIOYaB
OV yCi HalioHanbHO BM3HaYeHi MapameTpu,
AKi - BUKOPUCTOBYHOTBECS MPU  MPOEKTYBaHHI
6yni- Bemb  Ta cnopyn, Wwo  OyayTb
nobyaoBaHi Y BiAMOBIAHIM KpaiHi.
HauioHarneHunii  BuGip gossoneHnin y  EN
1991-1-4 y nyHKTaxX:
1.1 (11) Mpumitka 1 1.5(2)
41 (1)
4.2 (1)PMpumiTka 2
4.2 (2) PMpumitka1,2,3i5
4.3.1 (1) Npumitka1i 2
432 (1)
4 Oue. ct. 3.3 Ta c1.12 CPD, a Takox 4.2,
431,4321a52ID 1.
432 (2)
433 (1)
434 (1)
435 (1)
4.4 (1) NpumiTka 2
4.5 (1) MNpumitka1i 25.3 (5)
6.1(1)
6.2(1)
6.3.1 (
6.3.2 (
712 (
713 (
721 (
(
(
(
(

) MpumiTka 3
)

)
)

) MpumiTka 2

)
2) MpumiTka 1

1
1
2
1
1
1

722
722
728 (1)

729 (2)

7.210 (3) Mpumitka1i 2
741 (1)

743 (2)

7.6 (1) Mpumitka 1

7.7 (1) NMpumiTka 1 7.8(1)
7.10 (1) Npumitka 1
7.11 (1) NpumiTka 2
713 (1)

FOR PRODUCTS

There is a need for consistency between the
harmonised technical specifications for
construction products and the technical rules
for works4. 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 Nationad 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)PNote 2
4.2 (2)PNote 1,2, 3and 5
4.3.1 (1) Note1and 2
432 (1)
4 See Art.3.3 and Art.12 of the CPD, as well
as4.24.31,4.3.2and 5.2 of ID 1.
432 (2)
433 (1)
434 (1)
435 (1)
4.4 (1) Note2
4.5 (1) Note 1and 2 5.3 (5)
6.1(1)
6.2(1)
6.3.1 (1) Note 3
6.3.2 (1)
712 (2)
7.1.3 (1)
7.21 (1) Note2
722 (1)
722 (2)
728 (1)
729 (2)
7.2.10 (3) Note1and 2
741 (1)
743 (2)
7.6 (1) Note 1
7.7 (1) Note 1 7.8(1)
7.10 (1) Note1
7.11 (1) Note 2

Note 1
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[EE\RUEEN

13ATAllbHI MONOXEHHA
1.1 Ccpepa 3acrocyBaHHA

(1) Y EN 1991-1-4 HaBemeHi BkasiBKM OO

BU3HA4YEHHS1 MPUPOOHUX BNIMBIB BiTPY Mpu

NPOEKTyBaHHi KOHCTPYKLiA OyaiBernb,

cnopyn i BUKOHaHHI pobiT AOnst KOXHOI

3aBaHTKEHOI 30HW, O po3rnsaaerbes. [o

HUX Hanexarb KOHCTPYKUis B  Uiriomy,

YaCTMHM KOHCTPYKUii abo erneveHTn, siki

npuegHaHi - A0  KOHCTPYKUiT, Hanpukrag,

eremMeHT ObnMUoBaHHST Ta X KpimseHHs,

Oap’ epy Gesnexu i LWymoBi Hap’ epnt.

(2) Lis 4actnHa MOXe 3acTocoByBaTUCA O0:

- Oygiserb i cnopyg Bucotoro Ao 200 m
(ame. Takox (11));

- MOCTiB i3 nporoHamm meHwe 200 M, 3a
YMOBW, LLIO BOHM BiANOBIAAOTH KPUTEPIHO
ONHaMivHMX peakuin ((11) i 8.2).

(3) Lla uvactMHa npusHadeHa Ons

BU3HaYEHHS! XapaKTEPUCTUK Bi TPOBYX
BMNSMBIB Ha HaseMHi  KOHCTPYyKLil, iX
eremeHTy Ta HanbyooBu.

(4) Oeski  acnexTn, HeoOXigHi ana
BU3HaYEHHS1 BITPOBOrO HABaHTaKEHHS Ha
KOHCTPYKLit0, 3anexarb Bif MicLs
pO3TallyBaHHs,  HasiBHOCTI  Ta  SKOCTI

METEOPOSIONiYHMX [AaHUX, TUMy MiCLeBOCTi
Towo. Lle notpibHo BcTaHOBMOBaTM B
HaLlioHarbHOMY J04aTKy Ta aoaatky A yepes
HaLjioHarnbHUA BUGIp NPUMITKaMK B TEKCTI sIK
3a3HaqeHo. 3HadveHHs | meromn,  SKi
HaOATHCS B FOSIOBHOMY TEKCTI, i LLOAO SKUX
He HaOEeTbCs iHGoPMaLis y HaLliOHarlbHOMY
Aoparky, MPUAMaIOTECS 3@ YMOBYYBaHHSM.
(5) [DOomarok A intoctpye Kareropii
MiCLEBOCTi | BCTaHOBMIOE nMpaBura nnd
edexTiB  perbedy,  BKMOYaouM - 3MiHy
LLIOPCTKOCTI, BNSMB faHawadry Ta CycigHix
KOHCTPYKLiA.

(6) [Hoparku B i C micTATb ansTepHaTMBHI
METOOUKIM sl po3paxyHKY KOHCTPYKTUBHOMO
Koedn LieHTa cscd.

(7) Doparkok D mictnTb KoediLieHTn cscd
NS Pi3HUX TVNiB KOHCTPYKL .

(8) [Hoparok E wmictutb npaBuna ans
BU3HaYEHHS1 BUXPOBUX 30ympKeHb | Jeski

BKagi BKM/ ono BU3HaHEHHS iHWINX
2EPONpPY>KHMX edeKTiB.

9) Oopatok F  MicTUTb  AvHaMiuHi
XapaKk TEPUCTUKN KOHCTPYKLi N, Lo

NpaLtooTh JliHiiHO.

(10)  Llen posmin He MICTUTb BKasiBOK
LOAO BMMMBY MiCLEBUX TEPMIYHMX edpeKTiB
Ha BMacTMBOCTI BITPY, HanpuKrag, CUMbHOI
APKTUYHOI TEPMaribHOI MOBEPXHEBOI iHBEPCI T
YY1 YTBOPEHHS CMEPHY Y1 TOPHAOO.

(11) LA yactmHa He MICTUTb BKasiBOK
LLIOAO HaCTYMHUX acrexTiB:

8.3.2 (
833 (
8.34 (

EENREENGEN

)
) Note 1
)

)Note 1and 2A.2 (1)
E133 (1)

E.1.5.1 (1) Note 1 and 2 E 1.5.1 (3)
E.1.52.6 (1) Note 1 E.1.5.3 (2) Note 1
E.15.3(4)
E.1.5.3 (6)
E3(2)

1 GENERAL
1.1 Scope
(1) EN 1991-1-4 gives guidance on the
determination of natural wind actions for the
structura  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, eg.
components, cladding units and their fixings,
safety and noise barriers.

(2) Thispartis 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 pat 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 meteorologica data, the type of
terrain, etc. These need to be provided in the

Nationa 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 givesillustrations 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 cscd .

(7) Annex D gives cscd factors for different

types of structures.

(8) Annex E gives rules for vortex induced

response and some guidance on other

aeroel astic 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, eg. strong arctic therma surface
inversion orfunnel- ling or tornadoes.
(11) This part does not give guidance on
the following aspects:

- wind actions on lattice towers with



Bi TPOBE HaBaHTaXKEHHS! Ha I'paryacTi
GaluT 3 HenaparnenbHUMKU Nosicamu;

- BiTPOBE HaBaHT&KEHHSI Ha LLOr N 3
BiATSDKKaMU | BUTSDKHI TpyOu 3
BiATSDKKaMU;

- KPYTWUIbHI KOMMBaHHS, Hanpukrag,
BMCOKUX ByaiBErb i3 LeHTparbHUM
Sinpom;

- KOMMBaHHSI MOCTOBOFO MOJSIOTHA Bif
TypOYIEHTHOCTI MONEPEHHOTO BITPY;

- BaHTOBI TaniggicHi MOCTY;

- KONMBaHHS, B SIKMX HEoOXiaHO
pO3rsiaaTin He fnLLie OCHOBHY chopmy
KOSMBaHb.

MpumiTka 1. HaujioHanbH1iA Aoaartok Moxe

HadaBaTy BKagiBKW, SKi He cynepeyarb LM

acnexTam i MiCTSTb JOAATKOBY

iHdbopmaLtito.

MpumiTka 2. BiTpoBe HaBaHT&KEHHS Ha

LLIOr 1M 3 BiATSDKKAMU, BUTSDKHI Tpyou 3

BiTSPKKaMK i rparyacTi 6awti 3

HenaparnenbHMmn nosicavm ave. EN 1993-

3-1, poparok A.

MpumiTka 3. dito BITPY Ha nixTapHi

crosnu, ave. EN 40.

1.2 HopmatuBHi nocMnaHHA

HacTynHi HopMaruBHi JOKYMEHTU MICTSTb

MONIOKEHHS, SIKi MOCUINAHTLCS Ha LieN

TeXCT. [N YAHHMX nocuriaHb, HaCTYMHI

nonpasku abo amiHW B Byab-SKMX 3 X

ny6nikawin He 3acTocoByOThCS. [poTe,

CNipHi NMUTaHHS Y3rOMKEHHS SKNX

BasyeTbCst Ha LIboMy €BPOMNENCHLKOMY

CTaHOapTi, NOKIMKaHi AOCTianTn

MOX MBI CTb 32CTOCYBaHHSI OCTaHHI X

penaKLin HOPMaTUBHMX OOKYMEHTIB

HaBeOeHNX Hk4e. [ns nocunaHb, SKi He

Haby M YMHHOCTI, 3aCTOCOBYETLCS! OCTaHHSI

penaKLi i HOPMaTMBHOMO JOKYMeEHTa.

EN 1990 €Bpokog; OCHOBM NPOEKTYBaHHS

EN 1991-1-3 €Bpokog 1: HaBaHTaKeHHs1

Ha cnopyay: YactuHa 1-3: CHirosi

HaBaHTaxeHHs EN 1991-1-6 €spokog 1:

HaBaHTaxeHHs Ha cnopyan: YactuHa 1-6:

HaBaHTaKeHHs1 NpoTSroM BUPOBHMLTBA

EN 1991-2 €spokop, 1: HaBaHTakeHHsA Ha

cnopyau: YactuHa 2: TpaHCnopTHI

HaBaHTKEHHS HAa MOCTU

EN 1993-3-1 €spokog 3: MpoexTyBaHHSA

cTanesnx KOHCTpyKUin: YactuHa 3-1:

LWormm i GawTn

1.3 [JonyLieHHsA

(1)P 3actocoBytoTb 3aranbHi  AOMYLLEHHS,
HaeepeHi B EN 1990, 1.3.

1.4 BigmiHictb MiX npuHUMNamMu Ta
npaBuiamMm 3acToCyBaHHs

(1)P 3acrocosytoTb npaBurna, HaeeneHi B EN
1990, 1.4.

1.5 TMpoekTyBaHHA 3a  [JOMOMOrOH
BUNPOOYBaHb i BUMiproBaHb

(1) Y ponoBHeHHi OO po3paxyHKiB And
ofepKaHHS iHdopMaLii OO0 HAaBaHTKEHHS
i peakuin MOXYTb BVKOPWCTOBYBATUCH
BUNPODYBaHHA B aepoaMHaMiuHin Tpy6i Ta
nepesi peHi i/adb0  HaneKHUM  YMHOM
OOrpyHTOBaHi 4MCrioBi  MeTOaM, BiONOBIAHI
Mogerni KOHCTPYKLIT Ta NpUpOAHOro BITPY.

(2) DeHi WoOO HaBaHTaXKeHb, peakLuint i
napaveTpiB MiCLIEBOCTI MOXHa OTpUmaru 3
Bi AMOBI AHVX EKCMEPUMEHTIB.

MpumiTka. HaujioHansHUA  Jodatok  Moxe
MiCTUTM BKasiBKM LIOOO MNPOEKTYBaHHSA 3a
[AOMOMOr 010 BUNPOOYBaHb i BUMIPrOBaHb.

1.6 BusHauyeHHsA

Y  UbOMYy  €BPOMENCbKOMY  CTaHOapTi

non-parallel chords;

- wind actions on guyed masts and
guyed chimneys;

- torsiona 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-
paralel 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 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:.  Pat  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 principles and
application rules

(1)P Therulesin EN 1990, 1.4 apply.

1.5 Design assisted by testing and
measurements

(1) In supplement to caculations wind
tunnel tests and proven and/or properly
validated numerica 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 Nationd 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, 1SO 3898
and 1SO 8930 and the following apply.



3aCTOCOBYHOTLCSI BU3HAYEHHS!, BCTAHOBMEHI B
1SO 2394, 1SO 3898 i 1SO 8930. Oonarkoso
Ona  uinem Uuboro CraHgapTy  OCHOBHWN
CNMCOK BU3Ha4eHb HaeeaeHo Yy EN 1990, 1.5
1.6.1 ocHoBHa 6a30Ba LUBWAKICTb BiTPY

LW Bnakicte BiTPY MpW AECATUXBUIMHHOMY
OCEPEOHIOBaHHI 3 PIYHUM  PU3MKOM
nepesuLLeHHst 0,02 HesanexHo Bif HaNPsSMKY
BiTPy Ha BMcoTi 10 M Ha BiAKPUTI PiBHIHHIN
MiCLUEBOCTI 3  ypaxyBaHHSM  BWCOTHUX
epexTiB (3a HeobXiAHOCTI)

1.6.2 6as3oBa LUBMOKICTb BITPY

OcHoBHa 6asoBa LUBMKICTb BiTPY 3MTeHa 3
ypaxyBaHHSM HanpsivKy BiTPy Ta Ce30Hy (3a
HeobxiaHocTi)

1.6.3 cepeaHs LWBNAKICTb BITPY

BasoBa LWBMAKICTL BITPY 3 YpaxyBaHHSM
edexTiB HEPiBHOCTI MicLEeBOCTI Ta oporpadiii
1.6.4 koediui€eHT TUCKY

3B0BHILWHI  KOediLliEHTM TUCKY BPaxoByHOTb
edekT AOii BITPY Ha 30BHIiLUHI  MOBEPXHI
OyniBenb; BHYTPILLHI  KoediLieHTU TUCKY
BPaxoBYylOTb €deKT Aii BITPY Ha BHYTPILLHI
nosepxHi Byaiserb.

30BHILLHI KoediLlieHTN TUCKY MOAiNATHCA
Ha 3aranbHi | nokanbHi.  JlokanbHi
KoediLieHTM TWUCKY 3aCTOCOBYHOTLCS Anis
38BaHTaKEHMX MO, MeHwWe Hix 1 M2,
Hanpuknaa, A PO3PaxyHKY —MareHbKUX
€MNeMEHTIB | KpinunbHUX AeTanen; 3aranbHi
KOediLjieHTM TUCKY 3acTOCOBYHOTBCS [Orist
3aBaHTaKEHMX now, Ginblumx Hixx 10 M2,
KoediuieHT TUCKY HETTO  MOKasyloTb
pesyrnbTytodi  edexkTM  4ii BiTPY  Ha
KOHCTPYKLIit0, KOHCTPYKTUBHWIA enemeHT abo
BY30/1 Ha OOWHULIKO X NIOLL

1.6.5 koediuieHT cvmm

KoediuieHTn cumm  BpaxoBylOTb  MOBHUN
edexT  Aii BITPY Ha  KOHCTPYKLtO,
KOHCTPYKTVBHUIA ~ €EMEHT 4M  By3on Y
LirioMy, 3 ypaxyBaHHSM TepTsi, SKLIO BOHO
creLianbHO He BUKIHYaETbCst

1.6.6 koediLieHT EHOBOI CKIaAOBOI peakLii
KoediuieHT doHOBOI CKMgmoBOI  peakuji
BpPaxoBy€E BiACYTHICTb MOBHOI  Kopersuii
TUCKY Ha MOBEPXHIO KOHCTPYKL T

1.6.7 KoediLieHT PEe30HaHCHOI CKJaaoBol
peakuji

KoediuieHT, WO BpaxoBye pPE3OHaHCHY
CKMgaooBy  peaKuji, sKa BWHMKaE npu
KOMMBaHHSIX 32 MEBHOO OPMOK0 BHACKiAOK
TypOySIEHTHOCTI.

1.7 NMosHakn

(1) Y ubOMy €BpOMEACEKOMY CTaHOPTI
BUKOPUCTOBYOTHCA HACTYMHi MO3HaKM.
MpumiTka. MPUIAHSTI NO3HaKKM BasyroTLCA Ha
ISO 3898:1999. Y Uih 4YacTuHi cuMBOI
Kparnku y dopMyriax BKasye Ha 3HaK
MHOXeHHS. Lis nosHaka 3acTocoByeTbes Ons
3an06iraHHst NIyTaHWHI 3 dyHKLi OHarbHUMM
doopmyriamu.

(2) OCHOBHMI CMMCOK YMOBHUX MO3HaK,
HaBemeHu y EN 1990, 1.6, i poparkosi
YMOBHIi MO3HaKW HKYe € crieumdiYH1UMn ans
EN 1991-1-4.

Benuki narnHceki nitepn

A nrowua;

Ap NroLL3, siKa 06y BaeTLECA BITPOM,

A, ¢r0as30Ba NoLLg;

B2 choHoBa CKrianoBa peakLyi;

C koediLieHT BiTPOBOro HaBaHTaKEHHST Onist
MOCTIiB;

E mopyrnb FOHra;

F pesynbTytoya cura TepTs,

F,- 30ypKyBarbHa BMXpOBa CWna B Touui j

Additionally for the purposes of this

Standard a basic list of definitions is

provided in EN 1990, 1.5

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 atitude 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 overal coefficients and local

coefficients. Loca coefficients give the

pressure coefficients for loaded areas of 1

m2 or less eg. for the design of smal

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 alowing for the lack

of full correlation of the pressure on the

structure surface

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 1SO

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

Aareg;

Ay area swept by the wind;

A, reference area;

B2 background response part;

C wind load factor for bridges;

E Young’'s modulus;

Fy, resultant friction force;

F. vortex exciting force at point j of the
ructure;

F, resultant wind force;

H height of atopographic feature;

Iv turbulence intensity;

K mode shape factor; shape parameter;

K;, interference factor for vortex shedding;

K4 reduction factor for parapets;



cnopyau;
F, pesyrsTytoya cuna BiTpy;
H TonorpadiyHa B1cota;
|, IHTEHCMBHICTb TypByrieHTHOCTI;
K koeddiuieHT dopmm KormBaHb; napameTp
dopMM KOMMBEH;
K,  koediuient
BUXPOBOT O 30Y/DKEHHS;
K, KOediLli€HT 3MeHLLIEHHA A NapaneTiB;
K, xoediLieHT Kopersiuii 3a JOBKMHOLO;
K, Be3poamipHuii koediLlieHT;
L poBXMHA NpPOroHy MOCTOBOTO MOJIOTHa,
MacLLTab JOBKUHWN TypOYNeHTHOCTI;
L ; peKTM4HA [OBKMHA HaBi TPSHOT O CKaTa,
L, ek TVYHa SOBXMHA Ni ABI TPSHOrO cKaTa;
L/- [OBXMHA 30HW KOpemsLii;
L, deKkT14Ha JOBXMHA NPOEKLT HaBi TPSHOT
CTOPOHY;
N KinbKiCTb LMKIiB, BUKIIMKaHMX BUXPOBUM
30y DKEHHSM,
Ng KiNMbKiCTb HaBaHTaKeHb BiJ MOpPUBIB
BITPY;
R2 pesoHaHCHa CKrianoBa peakLji;
Re uncro PeviHonbaca;
Ry, Rb aepoavHaviyHa
dyHKLIS;
SHaBaHTaKeHHs BiTPY;
S umncno CkpyToHa;
S GesposmipHa  dyHKUiS  CMEKTparbHON
LLLi FbHOCTi;
& umcro Crpyxans;
Ws Bara ereMeHTiB KOHCTPYKLIi, siki 320e3-
NeqyTb XXOPCTKi CTb BUTSDKHOI TPYOU;
W, saransHa Bara BUTsDKHOT TpyGu.
Mani narnHceki niTepn
ag  KoediuieHT  HecTabirnbHocTi  npw
rarnonyBaHHi;
a8j KOMGIHOBaHW KOEdILIiEHT CTaGirbHOCTI
npw iHTepdepeHLi NHOMY TanonyBaHHi;
b WMpUHA KOHCTPYKLIT (OOBXMHA MOBEPXHI,
NEPNEHOVKYNSPHOI OO  HanpsiMKy — BiTPY,
AKLLO iHLLIE HE BU3HAYEHE);
Cait KoediiLi EHT BUCOTM Hag, pi BHEM MOpST;
Cd,D,VIHaVIi‘-IHVIVI KoediLjienT;
Cyir KOBQILI EHT HaNPSIMKY;
ce(z) KOediLjieHT 3pOCTaHHS 3a BUCOTOH;
choeq]' Ll EHT cnnu;
Cro KoediLLiEHT cumM Onst KOHCTPYKLUIN Ym iX
ereMeHTiB  6e3  ypaxyBaHHSI  KpanoBuX
eqdexTIB;
Cr 1 Koedd L eHT niNOMHOI cnnm;
Crr KOEXLiEHT TePTS,
C4¢ @EPOOVHAMIYHMN KOEdILIIEHT BUXPOBOTO
30y KEHHS;
Cy Koeddi LiieHT MOMEHTY;
o KOediLiEHT TUCKY;
cpmb Koeddi Lji eHT MIMOBI PHOCTI;
C, koediuieHT HepiBHOCTI MicuesocTi; c0
KoediLjeHT penbedy;
C, KoediLiieHT BnvBYy PO3MipiB MOMNEPEHOro
nepepisy;
Coason CE30HHMN Koed LLieHT;
d rrImbuHa KOHCTPYKUiT (JOBKMHA NOBEPXHI
napareribHa HanpsmKy BiTPpy, SKLLO iHLe He
BKazaHo);
€ EKCLEHTPUCUTET cumm abo BIACTaHb MiX
Kpasvu;
f; 6espoamipHa YacToTa;
h BMCOTa KOHCTPYKLT;
have BMCOTa NEPELLKOL;
hd,-s BMCOTA 3Mi LLIEHHS;
k exBiBareHTHa LLOPCTKICTh;
k_aMnniTyoHUA KoeddiLiexT;
kp Koedd LlieHT micLeBocTi;

g ;
Kg KpYTUIbHa )XOPCTKiCTb;

iHTepdepeHUii  anq

nepenasansHa

K, correlation length factor;

K, non dimensional coefficient;

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

L, actual length of a downwind slope;

L, effective length of an upwind slope;

L. correlation length;

L, actua length of an upwind slope;

N number of cycles caused by vortex
shedding;

N_ number of loads for gust response;

Rg resonant response part;

Re Reynolds number;

Ry, R, @erodynamic admittance;

Swind action;

Sc Scruton number;

S, Non dimensional power spectral density
function;

& Strouhal number;

W, weight of the structural parts contributing
to the stiffness of a chimney;

W total weight of achimney.

Latin lower case letters

a factor of galloping instability;

8z 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);

c,¢ altitude factor;

Cy dynamic factor;

c,;y directional factor;

¢.(2) exposure factor;

cfforoe coefficient;

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

Crq lift force coefficient;

¢y, friction coefficient;

Cj4¢ @rodynamic exciting coefficient;

Cy moment coefficient;

¢ pressure coefficient;

Corob probability factor;

¢, roughness factor;

¢, orography factor cs size factor;

Copason Seasonal factor;

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

e eccentricity of aforce or edge distance;

f; non dimensional frequency;

hheight of the structure;

have obstruction height;

his displacement height;

k equivalent roughness,

kp peak factor;

kr terrain factor;

kg torsional stiffness;

I length of a horizontal structure;

mmass per unit length;

my equivalent mass per unit length;

ni natural frequency of the structure of the
modei

ny  fundamenta frequency of along wind
vibration;

nq,, fundamental frequency of cross-wind
vibration;

ng ovalling frequency;

p annual probability of exceedence;

qp, reference mean (basic) velocity pressure;
% peak velocity pressure;

rradius;

sfactor;

t averaging time of the reference wind speed,
plate thickness;

Vo Onset wind velocity for galloping;



| DOBXMHA rOPU3OHTaNBLHOI KOHCTPYKLT;

m Maca Ha OOVHULIO JOBXKUHMU;

my exBiBareHTHa Maca Ha OOVHULIO
OOBXKUHU;

n; BriacHa 4actora KOHCTPyKUiT i-i chopmm
KOMMBaHb;

Ny x OCHOBHA BriacHa 4acToTa 3a HanpsiMKoM
aii BiTPY;

N4, OCHOBHA BriacHa 4acTota KormeaHb 3a
HanpsMKOM Monepe4HnM Aii BiTpy;

Ng 4dactota erninTu4HOI JopMM  KOrMBaHb
0DOMOHKU;

P piYHa MOBI PHiCTb MEPEBULLIEHHS,

q), 6230Be 3HaHEHHS LLBWAKICHOr O Haropy;

q, MEKCMMEHA LB/ CHIAIA Hanip;
rpagiyc;

SKoediLji eHT;

t yYac ocepenHBaHHA ©asoBOI  LLIBWAOKOCTI
BiTPY, TOBLLMHA ODOIIOHKM;

Vog MoYarkoBa  LWBMAKICTb  BITPY  npu
rarionyBaHHi;

Vojg  KPUTMYHA  WBWOKICTE  BITPY  Npu
iHTEepdIEpeHL NHOMY raronyBaHHI;

Vit KPUTVYHA LWBMAKICTb BITPY 30Y/MKeHHs!
BUXOpY;

Viyy LWBMOKICTb BiTPY NPy AVBEPT eHLT;

V,, CEPEnHS! WIBUAKICTb BITPY;

Vj,0 OCHOBHE 3HaHEHHs! 0a30BOi  LLIBWUAKOCTI
BITPY;

78 ©asoBa LUBMIKICTb BiTPY;

W BiTPOBUIN TUCK;

X TOpY3OHTarkHa BiACTaHb Bi4 MaiggH4YMKa
[10 HaNBULLIOT TOYKM MiCLIEBOCTI;

X-HanpsIMOK - FOPU3OHTarbHUIA HaMPSIMOK MO
HopMari A0 MporoHy;

y-HanpsiMOK - TOPU3OHTaNbHUIA  HaNPAMOK
Y300BX MPOroHy;

Ymax MaKcuMarksHa amnmityda nonepedHux
KOMMBaHb NPU KPUTUYHIW LIBWMOKOCTI BITPY;

Z BICOTA Ha, 3eMriero;

Z,, » CEPEnHsI BUCOTE, §

Z-HanpsiMOK - BEPTUKaTbHUIA HarpsMOK;

Z; [OBXXMHA HEPiBHOCTI;

Z, z BipHOoCHa BWCOTA A 30BHILLHLOIN
BITPOBOI Aj1, BHYTPILLHI TUCK

Z BiACTaHb Bi 3eMri 0O €efeMeHTa, Lo
pO3rNAOAETLCS,

Zax MaKCMarisHa BUCOTa,

Z, i MiHiMarsHa BucoT,

z, BifHoCHa BuCOTa  Ansl
KOHCTPYKTVBHOr O Koedd LiieHTa.

Berwiki rpeuski nitepm

@O cxvn, NEPneHaVKYNsSpHUA A0 HanpsiMKy
BITPY;

®,, OcHOBHa (opMa BriaCHUX KOMMBaHb
Y300BXK HanpsMKy il BiTPYy.

Mani rpeuski niTepu
Og  KoediujieHT
raronysaHHi;

Q;c koMGiHOBaHMN KoediLieHT cTabinbHOCTI
npw iHTEPdIEPEHLI MHOMY arornyBaHHi;

O riorapndaviiYHUIA OEKPEMEHT 3aTyXaHHS,

5, 10T apUdMi YHUIA OexpemMeHT
2epoaNHaMiYHOT O 3aTyXaHHS;

5d NOrapUdMIYHUA - OEKPEMEHT  3aTyXaHHS
BHaCMiAoK AiT creliansHMX NpUCTpOIB;

o KOHCTPYKTVBHUN Jior apudMiYHMI
OEKPEMEHT 3aTyXaHHS;

€ Koedd LlieHT;

€ KOEqiLiEHT LUMPWHK NOIOCK MPOMYCKaHHS
4acTor;

€4 YaCTOTHUIN Koedd LiieHT;

1 3MiHHg;

@  KoediUieHT  CyuinbHOCTI;
3arOPOHKEHHS OKPEMMX MOKPUTTIB;

BU3Ha4EHHA

HecTabiNbHOCTI  npu

CTyniHb

Ve Critical wind velocity for interference
galloping;

Vgt Critical wind velocity of vortex
shedding;

Vv divergence wind velocity;

v, mean wind velocity;

Vpo fundamental value of the basic wind
velocity;

v, basic wind velocity;

wwind pressure;

X horizontal distance of the site from the top
of acrest;

X-direction horizontal
perpendicular to the span;
y-direction horizontal direction aong the
span;

Ymax Maximum cross-wind amplitude at
critical wind speed;

zheight above ground zave average height;
zdirection vertical direction;

7, roughness length;

z, z reference height for external wind
action, internal pressure;

z distance from the ground to the
considered component;

Znax Maximum height;

Zin minimum height;

z, reference height for determining the
structural factor.

Greek upper case letters

@ upwind slope;

Dy fundamental alongwind modal shape.
Greek lower case |etters

ag galloping instability parameter;

o) combined stability —parameter of
interference galloping;

O logarithmic decrement of damping;

o, aerodynamic logarithmic decrement of
damping;

&, logarithmic decrement of damping due to
special devices,

direction,

8, structural logarithmic decrement of
damping;

€ coefficient;

€y bandwidth factor;

€4 frequency factor;

n variable;

@ solidity ratio, blockage of canopy;

A slenderness ratio;

M opening ratio, permeability of a skin;

v expected frequency, Poisson ratio,
kinematic viscosity;

0 torsional angle; wind direction;

pair density;

0, standard deviation of the turbulence;

Oy x standard deviation of aongwind
acceleration,

W reduction factor for multibay canopies;
y, factor of force coefficient for square
sections with rounded corners;

w, factor of force coefficient for structural
elements with end-effects;

W)q end-effect factor for circular cylinders;
W, shelter factor for walls and fences;

¢ exponent of mode shape.



A THYJKiCTb;

M CTYNiHb BiAKPUTOCTI, MPOHWNKHICTb Or OPOL4-
XKYBarbHUX KOHCTPYKLIA;

V OYiKyBaHa 4YacTtoTa, koediuieHT NyaccoHa,
KiHeMarnyHa B’ si3KiCTb;

O KYT KPYYeHHSI; HanpsIMOK BiTPY;

P LLiNbHICTb NOBITPS,

0O, CTaHAAPTHWIA BiAXMI Ty POy IEHTHOCTI;

O,x CTeHAAPTHWIA  BIAXMN  NO3AOBXKHEOMO
BIi TPOBOr O MPUCKOPEHHST;

Wne TMOHWXKYBarkHUN — KoediuieHT — ana
©araronpor oHOBMX MOKPUTTIB;

W, Koedd L EHT C1Im [anA KBaOpaTHNX
nepepi3iB i3 3a0KPyreHMMM KyTamu;

W), Koedi L eHT CUMM KOHCTPYKTUBHIX
€MeMEHTIB 3 YpaxyBaHHSM  KPanoBuX
eqdexTIB;

W)q KoediuieHT KpaioBux €edexTiB Ard
KpyroBoro LuuniHapa;

Ws KOEdd L EHT 38XWCTY A CTiH i Oropox;

{ NoKas4mK CTyneHst gopmMy KOrmBaHb.

2 PO3PAXYHKOBI CATYALIT

(1) P BignosigHi BiTPOBI HaBaHTakeHHS
noTpibHO BU3Ha4aTn ons KOXHOI
PO3paxyHKOBOI cuTyalii, 3asHadeHoi B EN
1990, 3.2.

(2) Bignosigho po EN 1990, 3.2(3)P
NoTPiOHO BPaxoBYBaTK iHLi HaBaHTaXEHHS
(Taki sIK CHIr, pyx TpaHcrnopTy abo nif), sKi
MOXYTb BMIMBaTU Ha BiTpOBE
HaBaHTaXEHHS.

MpumviTka. Ome. Takoxk EN 1991-1-3, EN
1991-2 TalSO FDIS12494.

(3) BignosigHo mo EN 1990, 3.2(3)P
noTpibHO BpaxoByBaTh 3MiHW KOHCTPYKLT
npoTsirom 6yaiBHULTBA (Taki $K pisHi etanu
dopmyBaHHS KOHCTPYKLT, OVNHaMIYHi
XapaKTEPUCTUKI TOLLO), SKi MOXYTb 3MiHUTU
edeKTu BiJ BiTPOBOT O HABaHT&KEHHS.
MpumiTka. Ous. Takox EN 1991-1-6.

(4) Y npoextax, pe BikHa i [Bepi
nependadeHi 3aKpUTUMM Mif, Yac LLUITOPMOBUX
YMOB, eeXT Bif iX BiAKPUBaHHSI MOBVMHEH
NPUAMATUCA SK HOA3BMYaHA PO3paxyHKoBa
cuTyauis.

MpumiTka. dume. Takoxk EN 1990, 3.2(2)(M).
(5) BTtomy BHacrigok edexTiB B 4iT BiTPY
noTpibHO po3riAdaTn Ans CXUIbHUX [0
LIbOr0 KOHCTPYKLin.

MpumiTKa. Llono yucna
HaBaHTaxeHHs avB. nodarkm B, Ci E.

UMKniB

3 MOQAENKBAHHA BITPOBOIO
HABAHTAXEHHA

3.1 3aranbHi nonoxeHHs

(1) BiTpoBi HaBaHT@KEHHSI 3MiHIOIOTBCA 3
4acoM i TUCHYTb GesnocepenHbO Ha 30BHi LLIHI
MOBEPXHI  3aKPUTUX  KOHCTPYKLiK, a B
pesynbtari X NMPOHUKHOCTI -
OrMoCePEeaKoBaHO | Ha BHYTPILLHI MOBEPXHI.
BoHM TakoX MOXyTb OisiTM GesnocepenHbo
Ha  BHYTPILUHIO  MOBEPXHIO  BiOKPUTUX
KOHCTPYKLi.  Tuek  BITPY — gie 5K
pesynbTarvBHa cura MNepneHanKynspHO [0
MOBEPXHI  KOHCTPyKUii  abo  okpemux
ernemeHTiB obrmutoBaHHs. Kpim Toro, Komm
BEMMKi NSOWY KOHCTPYKLii 0BayBaioThCs
BiTPOM, CUSM TEPTS, O AiI0Tb NO AOTUYHIN
[0 NOBEPXHi, MOXYTb By TN 3HAHYHUMMU.

3.2 MpencraBneHHs BiTpOBOro
HaBaHTaXeHHs

(1) BiTpoBe HaBaHTaKEHHSI MpencTaBrieHo
CMPOLLEHOID CYKYMHICTIO TUCKIB 4M  Cu1,
edexTn Bif AKUX €KBiBaneHTHi

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
1SO 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
foom 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 ofthese 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.

3 MODELLING OF WIND ACTIONS
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 externa surface, also act
indirectly on the internal surfaces. They may
aso act directly on the internal surface of
open structures. Pressures act on areas of the
surface resulting in forces norma to the
surface of the structure or of individual
cladding components. Additionally, when
large areas of structures are swept by the
wind, friction forces acting tangentialy to
the surface may be significant.

3.2 Representations of wind actions

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



MaKCUMarbHUM — edekTam  TypOyrieHTHOro
BITPY.

33 Knacudhikauis BiTPOBOro
HaBaHTaXeHHs

(1) Skwo iHwWe He BU3Ha4EHO, TO
HaBaHT&KEHHS BiTPY noTpibHO
KnacudikyBatm K 3MiHHI  (diKCOBaHi

HaBaHTaxeHHs  (EN 1990, 4.1.1).

3.4 XapaKkTepuUCTUYHi 3HaYeHHA

(1) BiTpoBi HaBaHT@KeHHS BIONOBIOHO [0
EN 1991-1-4 €  XapaKTepuCTUYHUMMK
3HadeHHamyn  (EN 1990, 4.1.2). Bonu
BCTaHOBMeHi Ha OCHOBI 0as’oBMX 3Ha4eHb
LUBWAKOCTI BITPY YM LUBWAKICHOTO Haropy.
BignosiaHo go EN 1990 4.1.2(7)P ocHoBHi
3HAYEHHS - Lie XapaKTEPUCTUYHI 3Ha4eHHs,
AKi MatoTb piYHY BipOriHICTb NEPEBULLIEHHS
0,02, ska BignoBigge cepenHin NOBTOpPHOBa-
HOCTi oaviH pa3 Ha 50 pokiB.

MpumiTka. Yci koediLieHTn abo mMogeni, ans
OTPUMaHHSA Ai BiTPYy 3 GasoBMX 3HaYEHb,
BMOpaHi TaK, Lo BipOriAHiCTb po3paxoBaHuX
OiN BITPY He MnepeBuLLyE BipOrigHICTb LMX
6a30BMX 3Ha4eHb.

3.5 Mogeni

(1) EdexT gii BiTPY Ha KOHCTPYKLUito (TOBTO
peaKkLis KOHCTPYKLIT) 3arnexuTb Big poamipy,
dopMn i OMHaMiYHUX  BracTMBOCTEN
KOHCTPYKLji. Lla 4acTmHa BpaxoBye TaKOX
ONHaMiYHY — peakuito  BiA  PE30HaHCHOI
MO3OOBXKHBO-BITPOBOI  TypOyreHTHOCTi 3
NO3OOBKHBO-BITPOBOKD OCHOBHOK  (IOPMOHO
KOrNMBaHb O[HOT O 3HaKa.

Peakuii  KOHCTPYyKLiM  pO3paxoByHOTHCS
BiQMOBIAHO [0 po3difly 5 3a MakcvMaribHUm
LLIBMOKICHAM Hanopom g, Ha 6az0BiN BUCOTI
B  He3bypeHoMy BiTpOBOMY Mo 3
ypaxyBaHHAM KOediLjieHTiB CUim i TUCKY Ta
KOHCTPYKTUBHOrO KoediLieHTa cCy (po3ain
6). q,, 3areXuTH BiJ KNiMaTU4HOTO PEXUMY
BiTPY, HEPIBHOCTI MiCLEBOCTI, pernbedy Ta
©as0B0oi  BMCOTW. 9% [OPIiBHIOE CepeaHLOMY
LBMAKICHOMY — Hanopy, 306inblueHomy 3a

PaxyHOK  KOPOTKOCTPOKOBMX  MyJibCauin
TUCKY.
(2)  AeponpyxkHy  peskuito  MoTpiBGHO

BpPaxoByBaru A FHYYKMX KOHCTPYKLUiN,
TakuX §IK TPOCW i BaHTW, LUOrfm, aumapi Ta
MOCTW.

MpumiTka.  CnpoweHa  BkasiBka  4ns
aeponpyXHbOI peakLii HaBedeHa B AOOaTKY
E.

4 WBUAKICTb
W BUOKICHUA HANIP
4.1 OcHoBa oSt pospaxyHKy

(1) Wenakicte BITPY i LUBMAKICHWA Hanip
CKMaOaloTeCA 3 CepenHbOro  3HadeHHs i
nynbcaLlin- HOro KOMMOHEHTA.

CepeaHs WBMOKICTb BITPY v, BUBHaHaETLCA 3
OCHOBHOI 6230BOI BITPY Vj , sika 3aNeXuTb
Bi, pexumy BiTpy, OnucaHoro B 4.2, i
BMCOTHOI Bapialii BiTPYy, sika BU3Ha4ETLCA
HEPIBHICTIO MiCLEBOCTI | pernbedom, K
onmcaHo B 4.3. MakcumansHUA LIBWMAOKI CHUAN
Hanip BU3Ha4aeTbCA B 4.5.

lMynbcaliiHa ckrignosa BiTPY NpeacTasreHa
iHTEHCUBHICTIO TypByrneHTHOCTI,
BU3Ha4eHo B 4.4.

MpumiTka. HaujoHaneHui  0OOATOK  MOXe
MiCTUTK HaLlioHarbHy KJi MaTU4HY
iHCpopMaLlito  LWOAO  CepeaHbOl  LUBUAKOCTI
BITPY VM , MaKCUMarbHOro LLUBWAKICHOro
Harlopy g, i [oOaTKOBMX 3HadeHb,  SKi
MOXYTb OyTW OTpUMaHVMMK ©e3nocepenHbo

BITPY |

3.3 Classification of wind actions

(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
vaues 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.

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 flexura mode shape with
constant sign.

The response of structures should be
calculated according to Section 5 from the
peak velocity pressure, q,, at the reference
height in the undisturbed wind field, the
force and pressure coefficients and the
structural factor ¢, (see Section 6). %
depends on the wind climate, the terrain
roughness and orography, and the reference
height. 9% is equal to the mean velocity
pressure plus a contribution from short-term
pressure fluctuations.

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

Note: Simplified guidance on aerodastic
responseisgivenin Annex E.

4 WIND VELOCITY AND VELOCITY
PRESSURE

4.1 Basisfor calculation

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

The mean wind velocity v, should be
determined 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
45.

The fluctuating component of the wind is
represented by the turbulence intensity
definedin4.4.

Note: The National Annex may provide
National climatic information from which
the mean wind velocity vm, the peak
velocity pressure q,, and additional values
may be directly obtained for the terrain



ana Kareropin
pO3rNA8a0ThCS.

4.2 BazoBi 3HaYeHHA
(1 P OcHoBHe 3HadeHHsi GasoBoi
LLBMOKOCTI BiTPY Vpo - Ue XapaKTepucTiniHe
3Ha4EHHS LLIBUOKOCTI BITPY npv
[OECATUXBUIMMHHOMY ~ OCEPEOHIOBaHHI  Ha
Bucoti 10 M Hag 3emriet0 Ha BigKpUTIN
MiCUEBOCTI 3  HM3bKOK  POCIMHHICTIO
(Hanpukrag,  TpaBow) Ta  OKpeMMMM
nepeLLKogaMn 3 MiHiMaribHUM BiAdarneHHsIM B
20 BWCOT nepewKkoay, HesanexkHe Big
HanpsIMKy BITPY i NOpY POKY.

MpumiTka 1. s micuesictb Bignosigae 1l
Kareropii mMicueBocTi 3a Tabrmuero 4.1.
MpumiTka 2. OCHOBHE 3Ha4YEHHsSI OCHOBHOI
0as0BOi  LUBMAKOCTI  BiTPY Vpo MOxe
HaOaBaTnCs B HaLlioHanbHOMY [OAaTKY.

(2) P BasoBa wBuaKkictb  BITPY
pO3paxoByETHCS 32 GOPMYIIOH0:

Mi CLIEBOCTI, AKi

b = Cair”

pe Vv, - 0GasoBa wWBMAKICTL BiTPY, ska
BU3HaYaETbCH K QiyHKUIA HaNpsMKy BiTpy i
nopu poky Ha Bucoti 10 M ana micuesocTi
kareropii Il;

Vj,,0 - OCHOBHE 3Ha4eHHs! 0asoBOi LLIBUAKOCTI
BITPY, anB. (1)P;

Cyjir - KOBQILIEHT HanpsMKy (NpuMiTKa 2);
Copason - CE3OHHMI Koedi LieHT (npumiTka 3).
MpumiTka 1. HauioHanbHui oooarok Moxe
HgOaBaT METOAMKY BpaxyBaHHSA BBy
BMUCOTU HaO piBHEM MOpPS Ha OCHOBHY
LBMOKICTb BITPY Vyy SKLLO Luen BNSMB He
BPaxOBYETbCA B HOPMOBAHOMY OCHOBHOMY
3HaHeHH v, .

Mpumitka 2.  3HadeHHa  koediuieHTa
HaNPsAMKY C; ANS Pi3HUX HaNpsiVKiB Bi TPy
MOXYTb HaBOAWUTUCS Y  HauioHarbHOMY
ponarky. PexomeHgoBaHe 3HadeHHs 1,0.
Mpumitka 3. 3Ha4eHHst  Ces0HHOro
koediLieHTa Cgy,y,, MOXe ByTn BrasaHe B
HauioHanbHOMy Jodarky. PexomeHngoBaHe
3HaqeHHs 1,0.

MpumiTka 4. CepeaHs WBnaKicTb BITPy 3 10-
XBUIMHHUM  {HTEPBAINOM ~ OCEPEOHIOBAHHS,
siKa Ma€e LLOPiYHY MIMOBIPHICTb NEPEBMLLIEHHS
PiBHSI P, BU3HAYaETLCA MHOXXEHHSM OCHOBHOI
LIBMAKOCTI BITPY V,, BiAMOBIAHO A0 4.2(2)P
Ha KoediuieHT MMOBIPHOCTI C rob AKNN
BU3Ha4aeTLCA 3a GOPMYoH (avB. Takox EN
1991-1-6):

e, —(1=K:n(-In(1-p)
prob "‘K1_K.ln(—-ln(0,98))J '

fe K - koediUieHT dopmu, SKUA 3aneXuTb
Bif, KoediuieHTa  Bapiauii  posnoginy
EKCTPEMaribHOr O 3HaHEHHS,

N - NOKa34WK CTyMNeHs.

MpumiTka 5. 3HaveHHa K i n MOXyTb
HaBOOMTWCb Y HaujoHarbHOMY —[JOOATKy.
PexomenaoBaHi 3HavyeHHa K= 0,2 Tagnan =
0,5.

(3) CesoHHu koediuieHT Cy, o, MOTPiBHO
B/KOPMCTOBYBATU ans TUMYaCcOBMX
KOHCTPYKLIi i BCIX KOHCTPYKUiN Ha cTagii
3BefeHHs. 15t nepecyBHUX KOHCTPYKLIR, SKi
MOXYTb BVKOPUCTOBYBaTuUCs y Oyab-siKy
nopy POKY, Cepneon = 1,0- MpumiTka. [dus.
Takox EN 1991-1-6.

4.3 CepenHsi LWBUOKICTb BITPY

4.3.1 3arex Hicme 6i0 sucomu

(1) CepenHa wBMOKiCTb BITPY V,(2) Ha
BACOTIi Z Had MICUEBICTIO 3anexutb Bif

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, Vpo » May be given in the
National Annex.

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

season” Vb0 (4.1)

where: v, is the basic wind velocity, defined
as a function of wind direction and time of
year at 10 m above ground of terrain
category I1;

Vpo is the fundamental value of the basic
wind velocity, see (1)P;

C,ir is the directional factor, see Note 2;
Copason 1S 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 75 the
National Annex may give a procedure to
take it into account.

Note 2: The value of the directional factor,
Cyir» for various wind directions may be
found in the Nationa Annex. The
recommended valueis 1,0.

Note 3: The value of the season factor,
Coeason » May be given in the National
Annex. The recommended valueis 1,0.

Note 4: The 10 minutes mean wind velocity
having the probability p for an annua
exceedence is determined by multiplying the
basic wind velocity v, in 4.2(2)P by the
probability factor, ¢ ., given by Expression
(4.2). Seealso EN 1991-1-6.

N\

(4.2)
where: K is the shape parameter depending
on the coefficient of variation of the
extremevalue distribution;

nisthe 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 al
structures in the execution phase, the
seasona factor ¢, may be used. For
transportable structures, which may be used
at any time in the year, should be
taken equal to 1,0.

Note: See aso EN 1991-1-6.

4.3 Mean wind

4.3.1 Variation with height

(1) The mean wind velocity v, () at a height
z above the terrain depends on the terrain
roughess and orography and on the basic

C%&)ﬂ



HepiBHOCTI MicLeBoCTi, penbedy i 6asoBoi
LWBMAKOCTI  BITPY Vv, | BU3HA42ETBCA 33
dopmyrioto:

wind velocity, v,, and should be determined
using Exression (4.3):

Vi {2) = c/2) - c(2) - v, (4.3)

ne cr(z) - KoediLjieHT HepiBHOCTI MiCLEeBOCTI,
HaBeneHun B 4.3.2;

Co(2) - koediuieHT pernbedy, Lo OOpiBHIOE
1,0, SKLLIO iHLLIe He BU3Ha4eHo B 4.3.3.
MpumiTka 1. Y HauioHarbHOMYy [OOaTKy
Moxe OyTn HadaHa iHdopMaLito Lwodo C, -
PexomenpoBaHe 3HaverHHs 1,0, sKLo penbed
BPaxXOBYETbCA Ol OCHOBHOI  LLIBUAKOCTI
BITPY.

MpumiTka 2. Y HauioHarbHOMYy [OOOaTKy
MOXYTb OyTV HaBedeHi po3paxyHKOBi Cxemu
abo Tabrmui ans v, (2)

BrmB cycigHiX KOHCTPYKUIN Ha LUBMAOKICTb
BiTPY MOBWHEH BpaxoByBaTucs (4.3.4).

4.3.2 HepisHocmi micuesocmi

(1) KoediuieHT HepiBHOCTI MicLEBOCTI C,(2)
BPaxoBy€ MiHIMBICTb CEPEOHLOI LUBMOKOCTI
BITPY B MiCLi pO3TallyBaHHA KOHCTPYKLIi
Bi AnoBiAHO A0:

- BWCOTW Hapd piBHEM 3eMIi;

- HEPIBHOCTI  MiCLIEBOCTI 3 NiaBi TpsHOI
CTOPOHM KOHCTPYKLi And HanpsvKy BiTpy,
LLIO pO3rIIsiOaeEThbCs.

MpumiTka 1. Y HauioHarbHOMYy OOOaTKy
Moxe OyT HaBemeHa Metoguka Ans
BM3HaMeHHS C,(z). PexomeraoBaHa meToguka
NS BU3Ha4eHHs KoeddLieHTa HepiBHOCTI And
BUCOTM Z HaBogUTbCA  doOpMyriolo i
BU3Ha4YaETECA  NOrapudMiuHUM  3aKOHOM
3MiHM NPodi N0 LUBMAKOCTI 3a BUCOTOHO:

where: ¢,(2) is the roughness factor, givenin
432

Co(2) is the orography factor, taken as 1,0
unless otherwise specified in 4.3.3.

Note 1: Information on ¢, may be given in
the Nationad Annex. If the orography is
accounted for in the basic wind velocity, the
recommended vaueis 1,0.

Note 2: Design charts or tables for v, (2) may
be given in the National Annex.

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, ¢,(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 alogarithmic velocity profile.

Cr(2) = k. In(z/zp)
A (for) Zmin szs Zmax’ (4.4)
r (2) = G (i)
ama (for)zsz,

Fe Z - foBKIUHa HEPIBHOCTI;

K, - koeddi Ll EHT MiCLIEBOCTI, AKWI 3arexuTb
BiZl N@pamMeTpa LLIOPCTKOCTi Zg i
BU3HaYa€eTLCs! 3a OpMYTIoH:

pe zp; = 005 m (knac micuesocri I,
Tabrmusa 4.1);
z - MiHiManeHa BMWCOTa, BWU3Ha4YeHa 3a

min
Tabrmueo 4.1;

Zax = 200 m; . . .
2, Zyip - 3@EKarb Bif Kracy MiCLeBocTi.
PexomeHaoBaHi  3HadeHHs1 3anexarb Bif
n'STM  TUNIB  MICLEBOCTi, HaBeOeHUX Yy
Tabrmui 4.1.

dopmyra (4.4) 4YMHHa, SKWO BiACTaHb i3
HaBITPSHOI  CTOPOHM 3 PiBHOMIPHOO
HepiBHICTIO MiCLIEBOCTI AOCTaTHBEO JOBra Anis
BUHUKHEHHSA cTalinbHOro npodano
LwBMaKocTi (ave. (2)).

where: z, is the roughness length;
k, terrain factor depending on the roughness
length z, calculated using

k.= 0,19 (29/2,)%% , (4.5)
where: Zo = 0,05 m (terrain category II,
Table4.1);-
Z.in s the minimum height defined in Table
4.1;
Z,ax 1S t0 be taken as 200 m;
Zy Zy, depend 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).

Ta6nmus 4.1 - Tun i napameTpu MiCLEBOCTI
Table 4.1 -Terrain categories and terrain parameters

Twn micuesocti Terrain category Z0, M(Zp i
(m)| m
(m)
Mope abo npnbepexHa 30Ha, Ska Mae JOCTYN A0 BiAKPUTOrO MOpst 0,003 1
0| Seaor coasta area exposed to the open sea
Ozsepa abo piBHa i roprn3oHTarbHa MOBEPXHS 3 HE3HAYHOK POCTMHHICTHO | 0,01 1
| 0e3 nepeLukop,
Lakes or flat and horizontal area with negligible vegetation and without
obstacles
TepuTopis 3 HN3LKOK POCTIMHHICTHO, TAKOHD SIK Tpaea Ta okpemi nepewkogn | 0,05 2




(Depesa, Oygieni) 3 MiHiMarbHUM iHTepBariom (BiacTaHH) B 20 BUCOT
nepeLLKkom

Areawith low vegetation such as grass and isol ated obstacles (trees,
buildings) with separations of at least 20 obstacle heights

TepuTOopis 3 NOCTiHMM POCIMHHMM NMOKPUBOM 260 By aiBrsivMn, abo 3
OKpeMrMK NepeLLKofaMn, MakcMaribHa BiACTaHb MiXK SiKMK JOpiBHIOE 20
BMCOTaM NepeLLKkoam (Taki siK cera, MprMicbka MiCLIEBiCTb, MOCTINHWUIA fiC)
Areawith regular cover of vegetation or buildings or with isolated obstacles
with separations of maximum 20 obstacle heights (such asvillages, suburban
terrain, permanent forest)

0,3

TepuTopis, B sKiv 5k MiHiMyM 15 % noBepxHi 3aliHsTO ByajBnsmm, cepenHs

1,0

10

Y, BMCOTA SKMX NepesuLLye 15 m

average height exceeds 15 m

Areain which at least 15 % of the surface is covered with buildings and their

Krnacu micuesocTi HaBeaeHi B joparky A.1.

The terrain categories areillustrated in Annex A.1.

(2) HepiBHicTb MiCLIEBOCTI, sKa
BUKOPUCTOBYETLCS AN 330aHOTO HaMpsIMKY
BITPY, 3aNeXWTb Bi HEPIBHOCTI perbedy i
BiACTaHi 3  OOHOPIOHOK  HEPiBHICTIO
MiCLIEBOCTI B KYTOBOMY CEKTOPi HaBKOSIO
HanpsaMKy BiTPy. MareHbki nrow (MeHLui
Hi>k 10 % Big nsowj, WO po3risggeTbes) 3
Bi AMi HHMM LLIOPCTKOCTSIMN MOXYTb
irHopyBarucs (pucyHok 4.1).

(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.

+45
[AaHa 30Ha ™,
consideration \“‘
nominal area >
ANQUIAE fegeemimmimim e e e 3! -
H . '.’.’.
KyTOBHI ’
cextop s
-45° r 4

Rel deviating

r
< | area with Sona s
11030

roughness

PucyHok 4.1 - OuiHka HepiBHOCTi MiCLEBOCTi
Figure 4.1 - Assessment of terrain roughness

MpumiTka. Y  HauioHambHOMy — Aogarky
MOXYTb OyTW BU3HaYEHi KYTOBWI CEKTOp i
BiACTaHi 3 HaBi TPSHOI CTOPOHW.
PekomeHaoBaHe 3HaueHHs Ofis KYTOBOrO
cektopa 30° y mexax +15° Big HanpsmKy
BiTPy. PexomeHaoBaHe 3Ha4eHHS BiACTaHi 3
HaBITPSHOI CTOPOHM MOXHa OTpUMaTy 3a
nopnatkom A 2.

(3) SAKwo Ana KyTOBOrO CeKTopa, Lo

pO3r NAOaEThCS, BU3HaYEHNN
2epoAVHaMiYHUA  KoeddLieHT Tucky abo
cumM,  TO  MNOTPIBHO  BMKOPWCTOBYBATU

HaIMEHLLWIA NapameTp HEPiBHOCTI MOBEPXHI
B MEXax KOXXHOro BiTpoBoro cextopa 30°.

Note: The Nationa 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



(4) Axwo € Bubip Mix Asoma abo Ginblue
TMNaMM  MICUEBOCTI Yy BWU3HaYeHHi daHoi
NoWi NOTPIGHO BUKOPWUCTOBYBATU MNIIOLLY 3
HaMEHLLIOK JOBXUHOK HEPIBHOCTI.

4.3.3 Peregh micuesocmi

(1)  SAkwo penbed (Hanpukrag naropbu,

cKeni Towo) 36inbluye LUBMAKICTE BITPY
Oirblue Hik Ha 5 %, TO nOTPIGHO
BPaxoByBaTh LE eeKT BUMKOPUCTOBYHOUM
KoediiLieHT perbedy Cp.

MpumviTka. MeToomka BUSHAYEHHSA Gy MOXe
HaBOOWTUCL Y  HaLiOHanmbHOMY  [JOAATKY.

PekomeHpoBaHa wMeTomvika HaBemeHa Yy
popatky A.3.
(2) MoxHa  3HexTyBat  edeKTamu

penbedy, SKLO cepenHin Haxmn MicLeBoCTi
npoTV BITPY MeHWMn Hixx 3°. BermumHa
BiJCTaHi 3 HaBiTPSHOI CTOPOHM MOBVHHA
BU3Ha4atuch sk 10-KparHa BUcoTa OKPEMOro
pernbetHoro enemveHTa.

434 bBirbwi ma 3Ha4yHO euw)j CyCiOHi
6yoieri

(1) SKWO KOHCTPYKLiSi pO3TalOBYETLCS
6rm3bK0o [0 THLLOI KOHCTPYKLUii, BUCOTa SKOI
Girblle HiXXK y 2 pass BUWA 3a cepedHe
3Ha4eHHs cycigHix Oyaisenb, Todi MOXHa
posrnagat  (3anekHO B4  BMacTUBOCTI
Oygaisni) 306irblUeHHsT WBMOKOCTI BiTPY Ans
BiQNOBIAHMX MOro HanNpsAMKiB. Taki BANaoKn
noTpiBbHO BpaxoByBaTy.

MpumiTka. Y HauioHansHOMYy O0Aatky Moxe
OyTn HaBeOeHa METOAVIKA BpaxyBaHHSI LiOro
etpexTy. PexomengoBaHe nepLue
KOHCEpBATUBHE HaONMXKEHHSI MICTUTBCS Y
poparky A 4.

435 LU]ireHO  po3miuieHi
riepewKoou

(1) MoTpibHO Opat OO yBarM edexkT Bif
WiNbHO  po3MilleHnx OyaiBenb Ta iHWWMX
nepeLuKop,

MpumiTka. HauioHanbHWM  Jogartok  Moxe
MiCTUTU MeToauKy. PexomeHgoBaHe neplue
HabMKeHHsT HaeedeHo B doparky A5, Y
nepeciveHin MiCLEeBOCTI  LUifbHO PO3MiLLEHi
OyaiBni 3viHIOHTb CepenHil NoTiK BITPy Bins
3emMsii, HIGUTO piBeHb 3emri MigHATO [0
BMCOTM 3MiLLIEHHA F1 ;s

4.4 TypOyneHTHICTb BiTpY

(1) IHTeHcuBHicTb TypGyreHTHocTi [ (2) Ha
BUCOTi Z BW3Ha4YaETLCA $K  CTaHO@PTHUN
BiOXUN TypOyrneHTHOCTI, WO AiMMTbCs Ha
CEPEOHIO LIBUKICTb BITPY.

Mpumitka 1.  TypOyneHTHa  ckiagosa
LUBWAOKOCTI BITPY Mae cepenHe 3HadeHHst O i
cepenHe KBaOparnyHmmn BigXun o,
CraHpaptHuin  Bigxun  TypByrneHTHoCTi O,
NOTPiBHO BU3HAYATY TaK:

6ydieri ma

o,=k

v
[lna koediiLjieHTa MicLeBoCTi K, anB.
dopmyny (4.5), ans 6asoBoi LBUAKOCTI
BITPY V,-cpopmyry (4.1) i ana koediijieHTa
TypOy IEHTHOCTI K, - NpuMiTKy 2. MpumiTka
2. PexomerpaLlii Lwopo BusHaqeHHs / (2)
HaBedeHi y dopMmyri:

Iy )

r

Gy

7 kl'

given area, then the area with the lowest
roughness length should be used.

4.3.3 Terrain orography

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

Note. The procedure for determining ¢, may
be given in the National Annex. The
recommended procedure is given in Annex
A3

(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
neighbouring 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 Nationa Annex may give a
procedure to take account of this effect. A
recommended conservative first
approximation is givenin Annex A 4.
435  Closely spaced buildings and
obstacles
(1) The effect of closely spaced buildings and
other obstacles may be taken into account.
Note: The Nationa 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 h;«
4.4 Wind turbulence
(1) The turbulence intensity / (2) 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 k. see Expression (4.5),
for the basic wind velocity v, see Expression
(4.1) and for turbulence factor k; see Note 2.
Note 2: The recommended rules for the
determination of /(2 ae given in
Expression (4.7):

K,

T Vm@  co2)-Inz/zg)
ana (for) ZinSZ25 200

(4.7)

Iv(z)zlv(zmin)

ana (for) z< Zoiny

e K, - koediLienT TypByreHTHOCTi.
3HaueHHs k, Moxe Gy Tn HaBeneHe B

where: k; is the turbulence factor. The
value of k, may be given in the National



HaLlioHarnbHOMy Aofarky. PekomeHpoBaHe
3HaYeHHSs k, =1,0;
Cp - KoediLIEHT perbedy sk HaBereHo B
4.3.3;
Zq - MOBXUHA HEPI BHOCTI, LLIO HaBeAeHa B
Tabrmuj 4.1.
4.5 M ak cumarnbHUIA LWBUOKiICTHUI Hanip
(1) TMMotpi6HO BU3HaYaTV MaKCMManbHUIA
LWBUAKICHWIM Hanip 9y (2) Ha BWCOTI Z, SiKWiA
BKIlOYae cepenHi i KOpOTKO‘-laCHI Bi aX1m
LUBUAKOCTI.
MpumiTka 1. HauioHanbHW 0OOaToOK MOXe
HanasaTu npasunia [nA BUSHAHEHHS @, (2).
PexomeHpaLlii HaBeneHo y dopmyri:

ap(2) = [1+7~/V(Z)]-%~p~

e p - WineHICTb NOBITPS, SKa 3aNeXuTb Bif
BUCOTW, Temneparypu i OapomeTpuyHoro
TUCKY, TMpW  OYiKyBaHOMY B  PErioHi
yparaHHOMY BiTpi;

Ae C(z)-KoediLi eHT 3pOCTaHHS 3a BUCOTOMO,
LLIO BU3HaAY2€ETBCA TaK:

Ce(@) =

Qp, - 0GesoBMi LWBMOKICHWA Hamip, WO
BU3Ha4al0Tb 3a OPMYSIOH:

A =

MpumiTka 2. HauioHarnbHWn O0OaToK MOXe
HaOaBaTn 3HaveHHA Onsa p. PekomernpoBaHe
3HaueHHs 1,25 kr/mS,

MpumiTka 3. 3HadeHHs 7 y dopmyni (4.8)
BpaxoBye KoediuieHT amnniTyam k , wo
[popieHioe 3,5 i Bignosigge 3Ha‘-IeHHF|M TUCKY i
KoediLieHTam curm B po3gaini 7.

[na piBHUHHOI MicuiesocTi, e cy(z) = 1,0
(4.3.3), KoediLieHT 3pOCTaHHSI 3a BUCOTOIO C,
(z) HaBemeHo Ha pucyHKY 4.2 sK dyHKUitO
BMCOTM Had MICUEBICTIO | dyHKUit0 Tuny
Mi CLIEBOCTI, BU3Ha4eHoro 3a Tabrmueto 4.1.

PV

N -

Annex. The recommended value for k; is
1,0;

Cp isthe orography factor as described in
4.3.3; 7, isthe roughness length, given in
Table4.1.

4.5 Peak velocity pressure

(1) The pesk velocity pressure 9 (2) at height
z, which includes mean and short-term
velocity fluctuations, should be determined.
Note 1: The Nationa Annex may give rules
for the determination of q. (2. The
recommended rule is given in Expr%sion
(4.8):

Vin(2) = Co(2)-qp

4.8)

where: pistheair density, which dependson
the dftitude, temperature and barometric
pressure to be expected in the region during
wind storms;
where ¢, (2) is the exposure factor given in
Expression (4.9):
9p(2)
9 (4.9)

qp is the basic velocity pressure given in
Expression (4.10):

2

(4.10)
Note 2: The values for p may be given in the
National Annex. The recommended value is
1,25 kg/m3

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 coefficientsin Section 7.

For flat terrain where cy(z) = 1,0 (see 4.3.3),
the exposure factor c(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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PucyHok 4.2 - I'padik koediLiieHTa 3pocTaHHs 3a BUCOTOK C(Z) Arsi ¢y(z) = 1,0, k; = 1,0

Figure 4.2 - lllustrations of the exposure factor ¢(z) for ¢y(z) =1

5 BITPOBE HABAHTAXEHHA

5.1 3aranbHi NONoXeHHA
(1)P BiTpoBe HaBaHTa@XeHHSI Ha KOHCTPYKLi i
KOHCTPYKTVBHI €MeMEHTV NOBMHHO BU3HA4aTUCH 3
ypaxyBaHHAM  30BHILUHBOTO | BHYTPILUHLOrO
TUCKY.
Mpumitka. TMepenik MeToouK Ons BU3HAYEHHS
BMMBY BiTPY HaBemeHo B Tabrmui 5.1.

0,k =1,0

5WIND 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 caculation procedures for the
determination of wind actions is given in Table
5.1.

Tabnuus 5.1 - MeToamkn pospaxyHKy A BU3HaHEHHs BNAMBY BiTPY
Table 5.1 - Calculation procedures for the determination of the wind action

Mapaverp
(Parameter)

MocvnaHHs
(Reference)




MakcMaribHUI LWBKaKiCHUIA Hanip g, (peak velocity pressure q,)

GasoBa LWBMAKiCTb BITPY v, (basic wind velocity v,)

42 (2)N (42.2)P)

Gasosa BicoTa z, (reference height z,)

Po3anin 7 (Section 7)

Krac micuesocTi (terrain category)

Teormus 4.1 (Teble 4.1)

XapaKTEPUCTHKa MaK CUMaSTbHOT O LLIBUKI CHOTO Harnopy % (characteristic|4.5(1)

peak velocity pressure qp)

iHTEHCMBHICTb TypByneHTHocTi /, (turbulence intensity /) 44
cepenHsi LWBMAKICTb BITPY v, (Mean wind velocity v, ) 4.31
koediUieHT perbeddy cy(z) (orography coefficient cy(z)) 433
Kkoedi LlieHT HepiBHOCTI MicLiesoCTi ¢,(z) (roughness coefficient ¢ (z)) 4.3.3

Twck BITPY, HaNpuKad, Onst NOKPUTTIB, KPiMieHb i KOHCTPYKTUBHUX
yactuH (Wind pressures, e.g. for cladding, fixings and structural parts)

Koedii Ll EHT 30BHi LLUHLOrO TUCKY Cpe (external pressure coefficient cpe) Po3nin 7 (Section 7)
Koedd LiieHT BHYTPILLUHBOrO TUCKY Coi (internal pressure coefficient cp,.) Po3anin 7 (Section 7)
KoediiLlieHT TUCKY HETTO Cp et (net pressure coefficient S, net) Po3nin 7 (Section 7)

30BHILLHI TUCK BITPY: W, = 9 Coe (external wind pressure: w, = % cpe) 51(1)

BHYTPILLHIN TUCK BITPY: W; = 9 Cpi (internal wind pressure: w; = % cp,-) 51(2)

Twck BITPY Ha KOHCTPYKLi KO, HaNpyKiaa, s 3ar arbHMX Bi TPOBUX

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

KOHCTPYKTUBHMI KoediLIieHT cC, (structural factor: cc) Poanin 6 (Section 6)
curaBiTpy F, pospaxosaHa B 3aMexHOCTI Bif koediLieHTis curm (wind 5.2 (2)

force F, calculated from force coefficients)

cunasiTpy F, pospaxosaHa B 3areHOCTI Bif koediLieHTis Tucky (wind | 5.2 (3)

force F, calculated from pressure coefficients)

5.2 BiTpoBe HaBaHTaXXEHHA Ha NOBEPXHAX
(1) BiTpoBui Tck W, , Wo [ie Ha 30BHiLLHI
NMOBEPXHI, BU3Ha4a0Thb 3a COPMYJIOHO:

5.2 Wind pressure on surfaces

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

W, = qp(ze) " o (5.1)

ne qp(ze) - MaKCUManbHUIA  LLIBMAKICHUIA

Hanip;

z,- 6asoBa BMCOTA 1S 30BHILLHBEOrO TUCKY,

HaBeneHa B po3aini 7;

(7:pe - KoeddiLiEHT 30BHILLHLOrO TUCKY (po3ain
).

MpumiTka. q,(2) - BU3Ha4eHo B 4.5.
(2) BiTpoBuM TUCK W;, IO A€ HA BHYTPILLH
MOBEPXHi, BU3HAYaOTh TaK:

9 () is the peak velocity pressure; z is the
reference height for the external pressure
givenin Section 7;

C, is the pressure coefficient for the
externa pressure, see Section 7.

Note: g (2) - isdefinedin 4.5.

(2) The wind pressure acting on the internal
surfaces of a structure, w;, should be

obtained from Expression (5.2):

w; = qp(zi) Cpi' (5.2)

ne qp(z,-) - MakCcMarbHUIN LUBUOKICHUIA
Hanip;

Z; - GasoBa BICOTA 1S BHY TPILUIHBOrO
TUCKY, HaBedeHa B po3gifi 7;

cp,- - Koeddi Ll eHT BHYTPILLIHLOr O TUCKY,
HaBeneHW B po3aini 7.

MpumiTka. qp(z) BU3Ha4eHo B 4.5.

(3) Tuck HETTO Ha CTiHy, MOKpUTTA 4
eeMeHT - Ue Pi3HMUSa MiXK TUCKavm Ha
NPOTUIEKHUX MOBEPXHSIX, ska Oeperbea 3
BPaXyBaHHsAM  iX 3HaKiB. Tuck, sKun
HanpaeneHWn [0 MOBEPXHi, OepeTbcs sk
[OfatHin | pO3PiHKEHHS, sKe HanpasrieHo
Bi MOBEPXHi, $K Big emHe. [pukraom
HaBeOeHi Ha pUCyHKy 5.1.

where: qp(z,-) is the pesk velocity pressure;

z is the reference height for the internal
pressure given in Section 7;

c.; is the pressure coefficient for the internal
i

pressure given in Section 7.

Note:. qp(z) isdefined 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.




NO3UTUBHMH
BHYTPUHIA THCK

c)

b)
pos  neg
oS e
==
| W == " I
—_— — 4 .
— g —
— Z —
LI/ 77 777777 /77777
d)

PucyHok 5.1 - Tuck Ha NOBEPXHSIX
Figure 5.1 - Pressure on surfaces

5.3 Cunum BiTpy
(1) Curm BiTpY AndA BCi€i KOHCTPYKLiT abo
eriemMeHTa KOHCTPYKLUii MOoTpiBHO BU3HaHaTU:
- 0BYMCIIEHHSAM CUTF, BUKOPVCTOBYHOUM
KoediLienTn curm (amB. (2));
- 0obYUCreHHsSM cun B, TUCKIB Ha
noeepxHi (av. (3)).
(2) Cuny BiTpy, WO Ai€ Ha KOHCTPYKLt0 abo

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)).

il KOMMOHeHT, MoxHa 6esnocepeaHLo (2) The wind force Fw acting on a structure
BM3Ha4aTK 3a opmMyrioto: or a structural component may be determined
directly by using Expression (5.3):
F,=¢Ly G qp(ze) CAg (5.3)

ab0 BEKTOPHUM O0[ABaHHAM CWM, WO AitoTb
Ha OKpeMi KOHCTPYKTUBHI enemeHTn (7.2.2),
BUKOPUCTOBYHOUM ChOpMYTTy:

or by vectorial summation over the individual
structural elements (as shown in 7.2.2) by
using Expression (5.4):

FW= CCq” Zcf ’ qp(ze) ' Aref

(5.4)

erevMeHmie
(elements)

e cgCy KOHCTPYKTUBHUIA  KoeddiLlieHT,
BU3Ha4eHU y po3ini 6;

C; - KOBiLEHT CAMM [t KOHCTPYKLT abo
KOHCTPYKTVBHOIO €fieMeHTa BU3Ha4aEThCsl B
posainax 7 abo §;

qp(ze) - MaKCYMarnbHWUM LIBMOKICHUA Hanip
(Bu3HaqeHnn B 4.5) Ha Gasosil BUCOTI Z,
(BM3Ha4a€eTBCA B po3ainax 7 abo 8);

A, - 6as0Ba (BiJHOCHE) MrOLLI@ KOHCTPYKLT
abo KOHCTPYKTMBHOIO ereMeHTa
BW3Ha4Ya€ETLCs B po3ginax 7 abo 8.

MpumiTka. Y poaaini 7 HaBeneHi 3HaueHHs Cy
ANl KOHCTPYKLiA a0  KOHCTPYKTUMBHUX
€MEMEHTIB, TakMX $K MNpU3MK, LAMiHOPW,
NMOKPUTTS, BWBICKW, JMCTOBI | rparyacTi
KOHCTPYKUIii TOWwO. Lli 3Ha4eHHs BKIHOYAOTb
BNSMB TepTs. Y po3mini 8 HaeeaeHi 3Ha4eHHs
Cr s Mocr_i B. . .
(3) Cvna BiTpy F,, ska fi€ Ha KOHCTPYKLito
200 KOHCTPYKTVBHUIA EMIEMEHT, BU3HA4Ya€TLCS
33 BEKTOPHMUM CyMYBaHHSAM CUIl Fw,e Fw,i i
Fg, wWo pospaxosaHi 3a 30BHILLHIMK i
BHYTPILLHIMA TUCKaMU 3 BUKOPUCTEHHSIM
dopmyn (5.5) i (5.6), i cuny TepTa, sKa
BUHUKaE BiJ TepTA BITPY napareriHoro
30BHILUHIM MOBEPXHSAM, PO3PaxoBaHO 3a
dopmyrioto (5.7).

30BHILLHI cynm:

where: cc, is the structural factor as defined
in Section 6;

¢y is the force coefficient for the structure or
structural element, given in Section 7 or
Section §;

qp(ze) is the peak velocity pressure (defined
in 4.5) at reference height z, (defined in
Section 7 or Section 8);

A, 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 cf values for bridges.
(3) The wind force, F, acting on a structure
or a structura element may be determined by
vectorial summation of the forces F, , F,
and F; caculated 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

externa surfaces,  calculated  using
Expression (5.7).

external forces:

Fme =cey Zwe “Ag (5.5)
ereMeHmie
(elements)

BHYTPILUHI CUIm:

internal forces:

Fyi= Zw{- A (5.6)
ereMeHmie
(elements)

CUInNn TEPTA:

friction forces:



Fi =g qp(ze) “Ags (5.7)

fe CLC, - KOHCTPYKTMBHWA KOBiLIEHT, sk
BW3Ha4YeHO B po3girii 6;

W, - 30BHILLIHI/ TUCK Ha OKPeMy MOBEPXHIO Ha
BMCOTI Z,, , BU3Ha4at0Tb 3a dopmyrioto (5.1);
W; - BHYTPILLHIA TUCK Ha OKPEMy MOBEPXHIO
Ha BuCOTi Z (cpopmyna (5.2));

A&~ 6a30Ba nrioLLia OKpemoi NoBEpXHi;

Cf - KOEdILieHT TepTs, OTPUMaHMIA 3rigHO 3
7.5;

A - Nrowa 30BHILLIHBOI MOBEPXHI, L0
naparernsHa BiTpy, HaBeaeHa B 7.5.

Mpumitka 1. Ona eneveHTiB (Hanpuknag,
CTiHW, MOKPWUTTS) curna BiTPy [JAOPiBHIOE
Pi3HMLI  MiDK  30BHIHIMM i BHYTPILLHIMM
pesynbTYUMMU CUTaMN.

Mpuwmitka 2. Cum TepTa Fp, WO fitoTb y
HaNpsIMKY KOMMOHEHTIB BITPy, NaparenbHi
30BHi LLIHI M NOBEPXHSAM.

(4) EdexTamm TepTd BiTPY Ha MOBEPXHI
MOXHa 3HEXTyBaTW, SKLIO 3aranbHa nrowa
BCIX MOBEPXOHb, MapanensHMx (abo npu
MarieHbKoMy KyTi) BiTpy piBHa ab0 MeHLa B
4 pasu BiA 3aranbHOI NSO BCiX 30BHiLLHIX
NOBEPXOHb, MEPNEHAVKYMAPHUX A0  BIiTPY
(HaBiTpsHa i NiaBiTPSHA CTOPOHM).

(5) [MMpv nigcymoByBaHHI cun BITPY, LUO
OitoTb Ha OyaiBernbHi  KOHCTPYKUii, Moxe
Opatncs OO yBarM BIACYTHICTb  Kopersuii
BITPOBOrO HaBaHTaKEHHSA MiXK HaBiTPSHOLO i
NiJBi TPSHOK CTOPOHaMM.

MpumiTka. HauioHanbHW  gogarok  Moxe
BM3HaYatn KomvM  BiACYTHICTIO  Kopersuii
MOXHa CKOPUCTATKCA 3ar arioM abo 0BMeEXeHO
ana  CTiH, $K  npuiHato B 7.2.2(3).
PexomeHgoBaHO — po3rnsgarM BiACYTHICTb
Kopensuii mmwe ans cTiH (7.2.2(3)).

6 KOHCTPYKTUBHUW KOE®ILIEHT

cL

6.1 3aranbHi NONoXKeHHA
(1) KoHcTpyKTMBHUIA  KOBdiLEHT  CCy
BpaxoBye eeKT B  HEOOHOYaCHOro
BUHVKHEHHS]  MaKCUMarbHOro  BiTPOBOrO
HaBBHTEKEHHS1 Ha MOBEPXHi () pasom i3
eeKTOM  KOfMBaHb  KOHCTPYKUiT  Bif
TYpOYIEHTHOCTI (Cy)-
MpumiTka. Ha nigcrasi 6.3 KOHCTPYKTUBHUN
KoedaLieHT CC, AO3BOMAETHLCA po3aiNAaTn Ha
KoediLjieHT  poamipy C, | AMHaMiuHWi
KoediLieHT Cy IHdopMaLis LWoao po3aj reHHs
KoediLjieHTa CLCy MoXe OyTM HaBegeHa B
HaLlioHarbHOMY [OAaTKY .
6.2 BusHaueHHsi cC
(1) ¢ noTPiBHO BU3HEAMETUCA TaK:
a) Ans OyniBenb 3aBBULLKK MEHLLE Hixk 15 M
[OOMNyCKaeETbCA NPUAMaT CLy= 1;
b) ona enemeHTiB decany | nNoKpuTTs, sKki
MaloTb BriacHy 4dactoty OGinbwy Hix 5 I,
FOMYCKaeTLCA NpUiAMaT ¢C, = 1;
C) [Ona KapkacHux Oygieerb, siki MaoTb
HECyui CTiHW, BMCOTY MeHWy Hix 100 m,
BUCOTY B 4 pa3n MeHLly JOBXuHW Oyaisrni,
NEPNEHaVKYSpHOI O HanpsiMKy — BiTpY,
[0nyCKaeETbCs NpUAMaT
ccy= "
dﬁ Ong  BUTSKHUX  Tpy®  Kpyrrmx vy
nonepeqHOMy nepepisi, BUCOTa SKUX MeHLLEe
60 M i 65 pgiaverpiB, [OMyCKaeTbCS
npuamarn CLy= 1;
€) anbTEPHATVBHO, A BUMaoKiB a), b), c) i
d), sHaueHHs ¢ L,y MOXYTb GyTW OTpUMEH
BianoBiaHo [0 6.3.1;
f) ona GyniBenb i cnopyn (okpiM MOCTIB OuB.

where: cc, is the structural factor as defined
in Section 6;

w,, is the externa pressure on the individual
surface at height z, , given in Expression
(5.1);

w; is the internal pressure on the individual
surface at height z, given in Expression (5.2);
A.ef is the reference area of the individual
surface;

¢y, isthefriction coefficient derived from 7.5;
Ay is the area of external surface parallel to
thewind, givenin 7.5.

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

Note 2: Friction forces F;, 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 tota area of al externd 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)).

6 STRUCTURAL FACTOR cc,

6.1 General
(1) The structural factor cc, should teke into
account the effect on wind actions from the
nonsimultaneous occurrence of peak wind
pressures on the surface (c ) together with the
effect of the vibrations of the structure due to
turbulence (c,).
Note: The structural factor cc, may be
separated into a size factor ¢ and a dynamic
factor ¢, , based on 6.3. Information on
whether the structura factor ¢, should be
separated or not may be given in the National
Annex.
6.2 Determination of cc
(1) c,c4 should be determined as follows:
a) For buildings with aheight less than 15 m
the value of ¢ c, may be taken as 1;
b) For facade and roof elements having a
natural frequency greater than 5 Hz, the value
of CCymay 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 cc; may be
tekenas1;
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 c,c, may be taken as 1;
e) Alternatively, for cases a), b), ¢) and d),
values of ¢.c,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



po3ain 8), BuTsKHUX TpyO i OyadiBenb He
obmexeHux nyHkTamm ¢) i d), ¢c, noTpi6Ho
OoTpuMyBaTK 3rigHo 3 6.3 abo 3 gogarka D.
MpumiTka 1. BriacHy 4acToTy efeMeHTiB
decangy | MOKpUTTA MOXHa po3paxyBaru
BMKOpPUCTOBYOYM gofdarok D (ans 3ackneHnx
NPOroHIiB MEHLUMX HiXK 3 M BracHa 4acrtota
3a3suyan BinbLua Hix 5 y).

MpumiTka 2. Ha pucyHkax y poparky D
HaBeOeHi 3Ha4YeHHs cLCy AR pi3HUX TUMiB
KOHCTPYKLiA, a TakoX ObBiaHI GesneqHmnx
3Ha4eHb, $Ki po3paxoBaHi 3a mogensmu 3
[OTpUMaHHSM BuMor 6.3.1.

6.3 [deranbHa meToauKa

6.3.1 Korcmpyxmuerudi koegiujeHm ¢ C,,

(1) [OeranbHa  meTogMka — po3paxyHKy
KOHCTPYKTUBHOr 0 KoediLlieHTa cC; HapeneHa
y dopmyni  (6.1). La meroguka Moxe
BUKOPUCTOBYBATWCh JMLLE Y Padi BUKOHaHHS
ymosm 6.3.1(2):

142k

limitations given in ¢) and d), ¢, 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 naturd frequencies larger than 5 Hz).
Note 2: The figures in Annex D give values
of ¢, for various types of structures. The
figures give envelopes of safe values
calculated from models complying with the
requirementsin 6.3.1.

6.3 Detailed procedure

6.3.1 Sructural factor cc,

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

p ly(zs) VB2 +R?

CsCq =

fe z, - 6asoBa BUCOTa, AMB. pucyHoK 6.1. [
KOHCTYKLjlA, Oe  pucyHok 6.1 He
3aCTOCOBYETLCS, Z, MOXKE NPUPi BHIOBATUCS 40
BWCOTU KOHCTPYKLT h;

kp - KoediUieHT avnniTyay, BU3HaYeHUn sK

BIJHOLLEHHS  MakCUMarbHOrO  3HaYeHHst
nynbCalinHOI  YaCcTMHM  peakuiil  go i
CTaHOAPTHOr O BiAXWIY;

- IHTEHCMBHICTb  TypOyIiEeHTHOCTI,

Vv
B/3Ha4aETbCA B 4.4;

B_2 - (poHOBA CKIIGHOBa PeaKkLyi, LU0 BpaxoBye
BiACYTHICTb MOBHOI Koperauii TWUCKY Ha
NOBEPXHIO KOHCTPYKLIji;

R? - koediLlieHT, LIO BPaxOBYE PESOHEHCHY
CKIgooBy  peskuii, ska BWHUKaE npu
KOMVBaHHSIX 32 NEBHOK (POPMOKO BHACHiAOK
TypOyEHTHOCTI .

Mpumitka 1.  KoediuiedT — posmipy  Cg
BPaxoByE €eKT 3MeHLUeHHs Aii BiTpy Big
HEOOHOYaCHOTO  BUHUKHEHHS aMnJiiTyaHOro
BITPOBOrO TUCKY Ha MOBEPXHIO | MOXe
pOo3paxoByBaTUCh 3a GOPMYIIOH:

s =

Mpumitka 2. [uHamivyHui  koediuieHT c,
BPaxOBY€E HapPOCTaOUMIA edeKT KOMMBaHb Bif,
TYpOYNEHTHOCTI B PE30HaHCI 3 KOHCTPYKLi€t0
i Moxe ByTn obumnCrieHnn 3a opMyrIo:

Cy

MpumiTka 3. MeTtoanka Bu3Ha4eHHa k , Bi R
MOXE  HaBOaMTUCS B HaulioHanbHOMy
[onarky. PexomenaoBaHa MeToavka
HaBoguTbCA B podarky B. AnbTepHatueHa
Metoguka - B pgoparky C. fk  BkasiBka
KOPUCTYBa4aM: Pi3HULA MiXK  3Ha4EHHSMU
CCy OBuMcrieHumn 3a poparkamn C i B He
nepesnLLye NpnbrmsHo 5 %.

(2)P ®opmyna (6.1) BUKOPUCTOBYETHLCS fMLLIE

SKLLO BUKOHYKOTBCS BCi HACTYMHi BUMOTU:

- KOHCTPYKLjs BiANOBiJ2E OOHOMY i3
3aranbHUX BUAIB, HaBEOEHUX Ha PUCYHKY
6.1;

- Ve NO3OOBXKHI BITPOBI KONMMBaHHA 3a
OCHOBHOW ~ (fOPMOKO  KO/MBaHb €
BU3HaYarbHUMK, | LA dopma KormBaHb
Ma€e NOCTiNHUIA 3HaK.

Mpumitka. BnrmeBom gpyroi abo  BULLOT

1471, @2s) , (6.1)
where: z. is the reference height, see Figure
6.1. For structures where Figure 6.1 does not
apply z; may be equal to h, the height of the
structure;

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

1, is the turbulence intensity defined in 4.4;
B2 is the background factor, allowing for the
lack of full correlation of the pressure on the
structure surface;

RZ is the resonance response factor, alowing
for turbulence in resonance with the vibration
mode.

Note 1: The size factor ¢, takes into account
the reuction effect on the wind action due to
the nonsimultaneity of occurrence of the peak
wind presures on the surface and may be
obtained from Exression (6.2):

1471, (z5)VB?
147 -0,(zs)

. (6.2)
Note 2: The dynamic factor ¢, tekes into
account the increasing effect from vibrations
due to turbulence in resonance with the
structure and may be obtained from
Expression (6.3):

.
_1+2-kp-lv(zs)-\}Bz+R2

1+7-IV(ZS)‘JB_2 (63)

Note 3: A procedure to be used to determine
k., Band R may be given in the Nationa
A)nnex. 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 ¢, using Annex C

compared to Annex B does not exceed

approximately 5%.

(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 adong-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 orhigherdong-wind vibration

modes is negligible.



dopMM  KOnMBaHb MO3OOBXK BITPY MOXHA
HexTyBaru.
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a) BEPTUKarbHa KOHCTPYKLI S b) napanenbHun ocunnsitop, To6TO C) TOYKOBIi KOHCTPyKLUT,
nogi6Ho o 6yaisenb ToLwo rOPU3OHTarNbHI KOHCTPYKUiT nogi6Hi TaKi $K peknamHi Lw1Tn
(vertical structure such as buildings [0 6arok ToLLo ToLo

etc.) (parallel oscillator, i.e. horizontal

sructures such as beams, etc.)

(pointlike structures such
as signboards, etc.)
MpumiTka. OBMEXeHHst TakoX HaBeaeHi B 1.1(2).
Note: Limitations are aso givenin 1.1(2).
PucyHok 6.1 - 3aranbHi dopMy KOHCTPYKLII, Ha SIKi NOLUMPIOETLCS METOAMKa po3paxyHKy. KOHCTPYKTUBHI po3mipu i 6asoBa BUCOTa, sika
BV/KOPUCTOBYETLCS, TAKOX HaBEOeHi
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 OujHka excrinyamaujuHoi

rpudamHocmi
(1) Ona OLiHKM excnnyaravjiHoi
NPWOaTHOCTI BVIKOPMCTOBYETLCA

MaKCMMarbHe MEPEMILLIEHHST B HapsiMKy
BITPY i CTaHOAPTHWM BiOXMN MPUCKOPEHHS
KOHCTPYKL|ii B HanpsMKy BiTPY Ha BUCOTi Z.
[ns BU3Ha4YEHHS1 MaKCMManbHOro HanpsvKy
BITPY noTpi6HO BMKOPUCTOBYBATU
EKBiB/IEHTHY CTarvyHy CuIy BIiTpY, s$Ka
BU3Ha4YaETHCA BiANOBIAHO [0 5.2.

MpumiTka. HauioHanbHWA  OOAaTOK  MOXe

HanaBaTu meTof, ans BU3HAHEHHS
nepeMillleHHss B HanpsiMKy — BiTpy |
CTaHOAPTHOrO  BIAXWITY  MPUCKOPEHHS B

HanpsiVKy BiTpy. PexomeHgoBaHui metoq
HaBeoeHo B pofatky B, anmbrepHaruBHun
metog - y gogarky C.

6.3.3 BaghmuHe y cyrymHsomMy romouj

(1) Ans rHyykmx Oygisens (h/d > 4) i

BUTSKHUX  Tpy6 (hid > 6,5) npu

nocnifoBHOMY a00 FpyrnoBOMY PO3MiLLEHHI

noTpibHO BpaxoByBaTV BMIMB MiABULLEHHS

TypOyeHTHOCTI BHaCi I0K iHepUiMHOT

TypOyrneHTHOCTi  Bi4 cycigHix  Oyaisernb

(6adorvHr y cynyTHEOMY MOTOLY).

(2) Bnmme GadorvHra y cynyTHLOMy MOTOL

MOXe He BpaxoByBaTuCs, SKLLO BUKOHYETLCA

SK MiHiMyM OfjHa 3 HaCTYMHUX YMOB:

- - BiACTaHb MixX gBoma OyaiBnsmm abo
BUTSIKHUMM  TpyGamn, nepneHankynspHa
[0 HanNpsIMKY BITPY, GinbLue Hix y 25 pasiB
nepesuLLye po3mip nigsiTpsHoi Oyaieni
abo BUTSDKHOI TpyOw;

- - BriacHa YactoTa byfiBerb ab0 BUTSDKHUX
TpyO, PO3MiLLEHMX i3 HaBI TPSIHOI CTOPOHM,
Oinblua Hix 1w,

MpumiTka. AkLo xxogHa 3 ymoB y 6.3.3 (2) He

BUYKOHYETBCS, TO PEKOMEHIYETHCS MPOBECTU

BUNPOOyBaHHA B aepoavHamiyuHin Tpy6i abo

MPOKOHCYMTYBATUCA 3i CreLliarni CTOM.

7KOE®ILIEHTU TUCKY TACUNU
7.1 3aranbHi NONoXeHHs1
(1) Len posmin notpibHO BUKOPUCTOBYBATU

ana BU3HaYEHHSA Bi ANOBIAHMX
2epoguHaMiYHNX KOediLLiEHTIB KOHCTPYKLi M.
3anekHO  BiA  KOHCTPyKUii  BignoBigHi

aepovHaMiYHI KoediLieHTU NOoAi NATECH Ha
- BHYTPILUHI Ta 30BHilUHI KoediLieHTn

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
dong-wind displacement the equivaent
static wind force defined in 5.2 should be
used.

Note: The National Annex may give a
method to determine the dong-wind
displacement and the standard deviation of
the adong-wind acceleration. The
recommended method is given in Annex B.
An alternative method is given in Annex C.
6.3.3 Wake buffeting

(1) For slender buildings (h/d > 4) and
chimneys (h/d > 6,5) in tandem or grouped
arangement, 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 natura frequency of the
downstream building or chimney is
higher than 1 Hz.

Note: If none of the conditionsin 6.3.3 (2) is

fulfilled wind tunnel tests or specialist

advice is recommended.

7 PRESSURE
COEFFICIENTS
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

AND FORCE



TMeky, ame. 7.1.1 (1);

- KoediuieHTV TUCKY HeTTO, avB. 7.1.1(2);

- KoediuieHTn TepTs, ave. 7.1.1 (3);

- KoediujieHTn curm, ovB. 7.1.1 (4).

711 Bubip aepoOUHaMi HHO20
KoeghiuieHma

(1) KoediuieHTn TUCKy BU3Ha4a0TLCA Anst:

- OyniBenb, BMKOPUCTOBYHOUM 7.2 Anst
BHYTPILUHBOr O i 30BHiLLIHBOr O TUCKIB;

- KPYroBWX UMIiHAPIB, BMKOPUCTOBYIOYU
7.2.9 ona BHYTPIWHIX TuckiB i 7.9.1 gna
30BHi LLHiX TUCKIB.

MpumiTka 1. 30BHIiWHI KOoediLieHTU TUCKY

BU3Ha4a0Tb €PeKT BNIMBY BiTPY Ha 30BHiLLHI

noBepxHi ByaiBenb; BHYTPILIHI koediuieHTu

TUCKY BU3Ha4al0Tb edeKT BMSMBY BiTPYy Ha

BHYTPiLLUHI MOBEPXHi ByAjiBerb.

MpumiTka 2. 3oBHiWHI KoediUieHTn TUCKy

noainstoTbC Ha 3aranbHi  Ta  JiokarbHi

KoedaLji eHTI. JlokanbHi KoediLjieHTn

BPaxoBylOTb [0 TUCKY [N 38BaHTaKEHUX

OiNSHOK NIioLLero, WO He nepesulye 1 M2,

BoHM MOXyTb  BMKOpUCTOBYBatucs  AOns

PO3pPaxyHKy Marmx ereMeHTiB i KpinuibHUX

petanen. 3aranbHi - KoediUieHTU  TUCKY

BUKOPVCTOBYHOTBCS A1 PO3PaxyHKY [iNsHOK

nroweo, Wo He nepesuilye 10 M2, BoHU
MOXKYTb BUKOPUCTOBYBATYCS ans

3aBaHTaXeHVX NJoLL, GinbLunx Hixx 10 v

(2) KoediuieHTM TUCKY HETTO MOBUHHI

BU3Ha4aTUCs anst:

- HaBiCHMX MOKPWTTIB, BUKOPWCTOBYIOUM
7.3;

- OKpemux (BiflbHWX) CTiH, MapaneTiB i
OropoX, BUKOPUCTOBYHOUM 7.4.

MpumiTka.  KoediuieHTM  TUCKY — HETTO

NOKasyloTb PesyNbTyounin edeKkT BIiTPY Ha

KOHCTPYKLIik0, KOHCTPYKTVBHUI eneMeHT abo

KOMMOHEHT Ha OAVHULIO MIIOLL .

(3) KoediuieHTn TepTa NoTpiGHO BU3Ha4aTU

ONS CTiH | MOBEPXOHb, SKi BU3HaqeHi B 5.2 (3)

i (4), BMKOPUCTOBYHOUN 7.5.

(4) Koediuient cumm

BU3Ha4eHi anst:

MOBUHHI  ByTK

- PEXMamMHMX  LUMTIB, BUKOPUCTOBYHOYM
74.3;

- KOHCTPYKTUBHUX eremMeHTIB i3
NPSMOKYTHUM ~ MOMEPEYHM  MEPEPI3OM,

B/KOPUCTOBYHOUM 7.6;

- KOHCTPYKTUBHWX EMEMEHTIB i3 rocTpymMn
KpasiMu, BUKOPUCTOBYHOMUN 7.7,

- KOHCTPYKTUBHUX ereveHTiB i3
npaBurbHUM ~ BararokyTHUM  MEPEepi3oMm,
BUKOPUCTOBYOUN 7.8;

- Kpyroeoro uwsiHOpa, BYKOPUCTOBYHOUM
79.2i793;

- cdep, BukopucToBytoum 7.10;

- rparyacTvx KOHCTPYKLiM i MiAMOCTKIB,
BMKOpUCTOBYtOUM 7.11;

- MpanopiB, BUKOPUCTOBYHOUM 7.12.
KoediuieHT  3MeHWeHHA  3anexuTb B
eeKTMBHOI  THYYKOCTI  KOHCTpyKUii  Ta
3aCTOCOBYETLCSH 3 BUKOPUCTaHHAM 7.13.
MpumiTka. KoediLjieHT cumm  BU3Ha4aloTb
3aranbHWA  BNAMB BITPY HA KOHCTPYKLtO,
KOHCTPYKTVUBHWI €NeMeHT a00 AeTarnb B3arani,
BKIOYaKOUM  TEPTH,  SKWO  MOr0  He
BUKITHOYAIOTb CrieLlianbHO.

7.1.2 AcumempuyHi ma 3pi6HO8aX eHi mucKU
ma curu

(1) AKLo KOPOTKOYaCHI KOMMBaHHS BITPY Ha
NMOBEPXHI MOXYTb MPU3BECTM [0 3HaYHOI
HECUMETPUYHOCTI HaBaHTaXKEHHSA i
KOHCTPYKTVBHA dopma Moxe ByTu Yy TIMBOIO
[0 TaKVX HaBaHTaKeHb (HanpuKnag, KpyTiHHSA

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).

711 Choice of aerodynamic coefficient

(1) Pressure coefficients should be

determined for:

- Buildings, using 7.2 for both internal and
externa pressures, and for

- Circular cylinders, using 7.2.9 for the
internal pressures and 7.9.1 for the
externa pressures.

Note 1: External pressure coefficients give

the effect of the wind on the externa

surfaces of buildings; interna pressure

coefficients give the effect of the wind on

theinterna surfaces of buildings.

Note 2: The external pressure coefficients

are divided into overall coefficients and local

coefficients. Loca coefficients give the

pressure coefficients for loaded areas of 1

m2. They may be used for the design of

smal elements and fixings. Overall

coefficients give the pressure coefficients for

loaded areas of 10 m2. 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.
(4) Force coefficients should be determined
for:
- signboards, using 7.4.3;
- structural elements with rectangular
cross section, using 7.6;
- structura elements with sharp edged
section, using 7.7,
- structural  elements  with
polygonal section, using 7.8;
- dcircular cylinders, using 7.9.2 and 7.9.3;
- spheres, using 7.10;
- lattice structures and scaffoldings, using
711;
- 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

pressures and forces
(1) If instantaneous fluctuations of wind
over surfaces can give rise to significant
asymmetry of loading and the structura
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 Nationad Annex may give

regular



CUMETPUYHMX OyaiBenb 3 OOHWM  SOpPOM
XKOPCTKOCTi), TO uUed BhAfmMB  NOTPiGHO
BpaxoByBary.

(2) [OAna okpemo posTalioBaHMX MOKPUTTIB i
pexriaMHMX LUMTIB HEOOXiJHO 3acTOCOBYBaTU
73174,

MpumiTka. HauioHanbHWA  OOAaTOK  MOXe
HaOaBaT METOAVKN ANS iHLLNX KOHCTPYKL M.
PexomeHpoBaHa MeToamka:

a) And NPSMOKYTHUX KOHCTPYKUiW, SKi
YyTrmBI A0 KPYTUMBbHWX BMMMBIB, po3nogin
TUCKY 3rigHO 3 PUCYHKOM 7.1 MOBWHEH
BUKOPVCTOBYBAaTUCS ans BU3HaYEHHS
KPYTUMBbHUX edeKTiB BITPY, SKWMIA die nig
KyTOM, abo 3a BiACYTHOCTI Kopensuii Mix
cunamy  BiTPY, NPUKIGOEHMM [0  Pi3HMX
YaCTUH KOHCTPYKLT;

b) ons iHWINX KOHCTpYyKUin npu
HECUMETPUYHMX ~ HABaHTSKEHHSIX  MOXHa
MOBHICTIO HexTyBatn fielo BiTPY Ha Ti
YaCTMHW KOHCTPYKUIW, Jde usa Aia Moxe
BUKIIMKaTL CNPUSTIIBAA €C0eKT.

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.

b) For other cases an dlowance 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.

} —c 301aE

c.zone E

—X_1_1. _‘I‘L[ “‘L_J\El 302D

v

c zone D

PucyHok 7.1 - Poanogin T1cKy, K1 BUKOPUCTOBYETBCS A1 BPaxXyBaHHS KPYTHOrO eqpexTy.
30HW | 3HaeHHs1 N[ ¢, HaOaoThCs B Tabrmui 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 € givenin Table 7.1 and Figure 7.5

7.1.3 Briue r-00y ma cHigy

(1) Axkwo nig abo CHIr 3MiHIOKTL TEOMETPIO
KOHCTPYKLi TaK, L0 3MiHIOETbCA GasoBa mroLa
2060 dhopma, Ui 3MiHKM NOTPiGHO BpaTy 4O yBarn.
MpumiTka.  lNogambwia  iHdopMauia  Moxe
HaBOOWTWCA B HaLli OHarlbHOMY JOAaTKY.

7.2 K oedhinieHTn TUCKy ansa GyaiBenb

7.2.1 3acarbHi Momox eHHst

(1) KoediiLlieHTM 30BHiLLIHBOr O TUCKY Cpe A5 Oyai-
BEMb Ta iX YaCTWH 3arnexarb BiA  PO3Mipy
3aBaHTakeHol nrowi A, sKka € nroweo
KOHCTPYKLi, O nepefae HaBaHTKEHHS Ha
€reMEeHT, KU  PO3PaxOoBYETLCS. Koeq‘juieHTm
3OBHIU.IHbOFO TUCKY 3aBaHTaKeHMUX nrioty A 1 M2 i
10 m2 HaBOASATLCS B TabrMUSX Ons BiAnNoBi AHUX

OyniBerbHMX  KOHdirypauin, sk Cogt - A
MicLeBMX KoeddLiieHTiB, Cpe,10" AN 3ararbHix

Koeddi Lj eHTi B Bi4NOBIAHO.
Mpumitka 1. 3HadeHHs Coe,1 npusHadeHi  ans
NPOEKTYBaHHA Marmx EMeMEeHTIB i KPi MUIIbHMX
netanei 3 nrowleto enemeHTa 1 M2 aBo MEHLLIE,
HanpvKnag, enemeHT obrMLKOBaHHS Ta eNeMEHTU
NOKPUTTS.  3HaueHHsI Cpe 10 BMKOPUCTOBYIOTECH
OrA NPOEKTYBaHHSA BCIX HECYYMX KOHCTPYKLi
Oyqiser.

MpumiTka 2. HauioHanbHUA JOOSTOK  MOXe
HaOaBaTn METOOMKY Ar1s PO3PaxyHKY KoediLieHTiB
30BHILUHBOrO TUCKY [AfA 3aBaHTaKEHWX NIioLy
Gimblumx  Hik 1 M2, ska BMKOPWCTOBYE
KOE(ILIIEHTN 30BHILUHBOTO TUCKY Cpgq | Cpe 10
PekoMeHaLLT s 3aBaHTEKEHUX Mo, GirbLnx

Hixk 10 M2 HaBedeHi Ha PUICYHKY 7.2.

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 ¢, 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 prmre
ooefﬂcnents are given for loaded areas A of 1 m?

and 10 m? in the tables for the appropriate building
oonf|gurat|ons as Cyg 1o for local coefficients, and

o, 10- for overall ooeffICIents respectively.

Note1 Values for ¢, 1 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 ¢ 4o may be
used for the design of the overall Ioad 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 ¢4 and ¢, 19 The reoommended

procedure for loaded areas up to 10 m? is givenin
Figure7.2.



0:1 1 2 ¢ 8 810 AM’
A[m7)
PvicyHok 6asyeTbest Ha HacTynHomy (The figure is based on the following): ana (for) 1 M2 < A< 10 M2
Coe = Cpat ™ (Cpg 1 ~Cpg10) |0910A

PucyHok 7.2 - PexomeHaoBaHi 3Ha4eHHs1 koedaLjieHTa SOBHILLIHbOFO TVICKy ,El,l'lﬂ ©OyaiBenb i3 po3vipom 3aBaHTaxKeHoi noLi A Bia 1 M2 0o 10
M2

Figure 7.2 - Recommended procedure for determining the external pressure coefficient % o for buildings with aloaded area A between 1 m? and

10 m?

(2) 3HaueHHs ¢ 101 Cogq Y TAOMUAX 7.2 -
7.5 BUKOPUCTOBYHOTLCA ,Eu‘lﬂ OpTOr OHarNbHUX
Hanpawvkis BiTpy 0°, 90°, 180°. Lli 3Ha4eHHs
BiJOOpaKa0Th HaHECN PUSITIMBI LU
3HaYEeHHs!, OTPUMaHi B [janasoHi HanpsvKy
BiTpy 0 = + 45° 3 OyOp-sKOi CTOPOHU
BiANOBi AHOr O OPTOr OHArBHOr O HaNPSMKY.

(3) Ona BACTYNHMX KyTiB MOKPUTTA TUCK Ha
HWXKHIO CTOPOHY BWCTYMY  PiBHOCUMBHWUIA
TUCKY Ha 30HY BEPTUKANbHOI  CTiHW,
BesnocepedHE0  3'€OHaHOl 3 BUCTYMHUM
MOKPUTTAM; TUCK Ha BEPXHIO CTOPOHY
BUCTYMY [OPIBHIOE TWUCKY, BU3HA4YEHOMY AFiS
MOKPUTTS.

(2) The values ¢, 49 and c, 1 in Tables
7.1 to 7.5 should be used for ﬁ1e orthogonal
wind directions 0°, 90°, 180°. These values
represent the most unfavourable values
obtained in a range of wind direction 0 = +
45° either side of the relevant orthogonal
direction.

(3) For protruding roof corners the pressure
on the underside of the roof overhang is
equal to the pressure for the zone of the
vertical wall directly connected to the
protruding roof; the pressure at the top side
of the roof overhang is equal to the pressure
of the zone, defined for the roof.

pressure at top side found
from roof pressure

TacE 12 sepxmi cropom
CNPHYUHAETHCR THCKOM Ha Jlax

pressure at undarside
found from wall pressure
Tecx ma EEemi cTopom
CHPHEHHSETBOA THCKOM
Crism

PucyHok 7.3 - 300pakeHHs BignoBiJHMX TUCKIB AN BUCTYMHUX NOKPUTTIB
Figure 7.3 - lllustration of relevant pressures for protruding roofs

7.2.2 BepmukarbHi CmiHU rMpsiMOKYMHUX

bydiserb

(1) BasoBa BuCOTa Z, AN CTiH NPSMOKY THUX

y NraHi OyiBerb 3anexuTb Bif, Bi AHOLLEHHSI

CTOpiH h/b i 3aBXaM € BEPXHIM 3HaHEHHSIM

BWCOTM Pi3HUX YaCTUH CTiH. BoHW HaBeneHi

Ha PUCYHKY 7.4 [Onst HaCTymnHUX TpbOX

BUMNQOKIB:

- OyaiBrni 3 BACOTOK h, MEHLUOW HixX b
MOXYTb BB2KaATNCS OOHI €10 YaCTUHOIO;

- Oygieni 3 BACOTON h, GINbLLOKD HiX b,
arne  MeHWo  HiX 2b  MOXYyTb
po3rragatmMes K OBi - YacTuHW,  sKi
BKIHOYAKOTb  HWDKHIO  YaCTWHy,  LUO
NiJHiMaeTbCS Han 3emreto o BUCOTU b, i
BEPXHIO YaCTUHy, $Ka CKIgOgeTbes i3
3aMMLLKY;

- Oyaieni 3 BACOTOW h, GiNbLLIOKO HixX 2b
MOXYTb PO3rnagarucs $K CKnaoeHi 3
OKPeMMX  YaCTWH, SKi  BKITOYalOTb:
HWDKHIO YaCTUHY, LLIO MPOCTSAraeTbesl Bif
3emri 0O BUCOTU b, BEPXHIO YaCTUHYy 3
BUCOTOK b Bif BEPWMHU | CepeaHto
00racTb MK BEPXHBOK i HWDKHBOK
YacTuHamm, sika Moxe OyTu nofjineHa Ha
FOPU3OHTANBHI CMYT1 3 BUCOTOKO Ny,
AK MOKasaHO Ha PUCYHKY 7.4.

MpumiTka. Mpasuna posnoginy

LUBMAKICHOrO Hanopy Ars NiasiTPSHOI CTiHN

i GokoBux CTiH (30Hn A, B, Ci E, auB. 7.5)

MOXYTb HaBOAWTUCH B  HalioHarbHOMY

7.2.2 Vertical walls of rectangular plan
buildings

(1) The reference heights, z, for walls of

rectangular plan buildings depend on the

aspect ratio h/b and are always the upper
heights of the different parts of the walls.

They are given in Figure 7.4 for the

following three cases:

- 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 equa 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 hg;, as shown in Figure 7.4.

Note: The rules for the velocity pressure

distribution for leeward wall and sidewals

(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



pogatky abo  BM3Ha4aTUCs OKpemo  And
KOXXHOTO MPOEXTY. PexomeHayetbest
npunmarm sk 6asosy BUCOTY Byaisni.

procedure is to take the reference height as
the height of the building.

dacag Bazcea Popma npodinio
cnopyan BucoTa WBHAKICHOrO Hanopy
buildng  reference shape of profile
face heght of velocity pressure
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MpumiTka. LU BaKicHWIM Hanip NoTpiBHO NpUMaTK piBHOMI PHO PO3MOiNIEHNM AA KOXHOI FOPU3OHTarbHOI CMYTW.
Note: The velocity pressure should be assumed to be uniform over each horizontal strip considered.

PucyHok 7.4 - Bazosa BucoTa Z,, sKa 3aNeKUTb Big hi b, i BigNOBIOHWI PO3MOA4IN LWBWAKICHOMO Hanopy
Figure 7.4 - Reference height, z,, depending on h and b, and corresponding velocity pressure profile

(2) KoedaiieHTy 30BHi LUHBOr O TUCKY Coe,10
i Cpe,1 oA 3oH A, B, C, D i E HaBeneH! Ha

PUCYHKY 7.5.

Tlaau (Plan)

Y

7. 7 Y S, 9
PucyHok 7.5 - BusHadeHHsi TUCKY Ha

(2) The external pressure coefficients ¢, 1o
and Coe,1 for zone A, B, C, D and E are
defined in Figure 7.5.

e=b alo(or) 2n
€ Mwenme
i

is smaller)
¢ Gmenson;

b- PO BrTpy r

Bunorua nax (Elavation for) e <d

wing B c h
ourep || l

e

BEPTUKANbLHI CTiHW

Figure 7.5 - Key for vertical walls

MpumiTtka 1. 3HadeHHs Cpe10 1 C Cpg 1 MOXYTb
HaBoguTUCs Y HauioHarbHOMy  JOAaTKY.
PexomeHaoBaHi 3Ha4eHHs HaBedeHi y Tabrmui 7.1,
3arnexarb Big cniBBigHoweHHs h / d. [Ona
MPOMIXKHUX 3HadeHb h / d MOoXe 3acTocoByBaTUCS
niHiMHa iHTepnonsuis. 3HadeHHs Tabmmui 7.1
TaKOX MOXHa 3aCTOCOBYBaTMW sl CTiH OyaiBenb i3
NOXMIMMM MOKPUTTSAMM, HanNpuKran, ABOCXWUMi Ta
OOHOCXUITi MOKPUTTS.

Note 1: The values of ¢, 10 and c,,1 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 aso 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



MpumiTka 2. Ona 6ypisens 3 h / d > 5 3araneHe
BiTPOBE HaBaHTa&KEHHSI MOXE BU3Ha4aTUChb 3riaHO
37.6-7.8i17.92

givenin7.6to7.8and 7.9.2.

Tabnuus 7.1 - PekoMeHrioBaHi 3Ha4eHHs Koedd L eHTiB 30BHi LUHBOT O TUCKY 7S BEPTUKaNbHMX CTiH NPsSIMOKYTHMX Oy aiBernb
Table 7.1 - Recommended values of external pressure coefficients for vertical walls of rectangular plan buildings

3oHa A B C D E
Zone
hid | Ggto| Cpet1| Cpeto] Caet | Coeto] et | Soato] Coet | Coato| Coet
5 42 [ A4 [ 08 | A1 05 08 | +10 07
1 12 | 14 | 08 | A1 05 ¥08 | +1,0 05
<025 | 12 | 14 | 08 | 1.1 05 07 | +1,0 03

(3) Y Bungokax, korm cura BITPY Ha
OyQiBerbHi - KOHCTPYKLji  BU3Ha4aeTbCa 3
BUKOPWCTaHHSAM Koedi L EHTIiB TUCKY Cpo A1
HaBiTPSHOI i NiaBiTPsHOI CTOpIH (30HM D i E)
OyniBni  ogHOYacHo, MoTpibHO Opatn go
yBarm  BIACYTHICTb  Kopersauji  BiTPOBUX
TUCKIB MiXK HaBiTpgHOIO | MigBiTPSHOWO
CTOPOHaMM.

MpumiTka. BigcyTHicTb Kopensuii BiTpoBMX
HaBaHTaKeHb MixX HaBi TPSHOO i
niaBi TPSHOO CTOpoHamMu MOXe
po3rnsgatMca  HacTynHUM  YmHom.  [ns
Oygiserb 3 h / d = 5 pesynbTytoua cuna
MHOXUTbCS Ha 1, and Gyaisernb 3 h/ d < 1
MHOXMTBC Ha 0,85, [ns  npomixKHMX
3Ha4eHb h | d 3acTocoByeTbCS TiHiMHA
iHTEepnonsi .

7.2.3 Mrnocki nokpummsi

(1) Trocki NOKPUTTS - NOKPUTTS, SKi MatOTb
MoXmn

-5°<a< 5.

(2) TMokpuTTS NOTPIBHO NOAINMTM Ha 30HW,
SIK HaBEOEHO Ha PUCYHKY 7.6.

(3) BasoBa BucoTa A5 MFIOCKOrO NMOKPUTTS
i NOKPUTTIB 3  OKPyrfeHHsmm  abo
MaHCapOHVMM BUCTYMaMU MPUAMAETBCS SK
h. BazoBy BUCOTY Aris MSIOCKUX MOKPUTTIB i3
napaneramy noTpibHO npuimvarn sk h + hp
(pucyHOK 7.6).

"I IIII IS

(3) In cases where the wind force on
building structures is determined by
application of the pressure coefficients ¢
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
(a) 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 +
hp, see Figure 7.6.
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PucyHok 7.6 - BusHaueHHs TUCKY Ans MAOCKUX NOKPUTTIB
Figure 7.6 - Key for flat roofs

(4) [ns KoKHOI 30HM Koedd L eHTN TUCKY
HaBeneHi B Tabmmui 7.2.

(5) PesynbTyoumin koedd LiieHT TUCKY Ha
napaneti HeobxiaHO BMU3Ha4aTu,

(4) Pressure coefficients for each zone are
givenin Table7.2.

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




KOpUCTYHO4UCh 7.4.

Tabnuusa 7.2 - Koedi LieHTy 30BHi LUHBOrO TUCKY AriSl MAOCKUX NOKPUTTIB
Table 7.2 - External pressure coefficients for flat roofs

Tun nokpuTTA 3oHa
Roof type Zone
F G H |
Cet0l Coet | Cnetol Coet | Cnetol Cnet | Cnetol Coet
3aroctpeHi kpai Sharp eaves -1,8 -2,5 -1,2 20 | -0,7 -1,2 +0,2
-0,2
3 napaneramm hp/ h=0,025| 16 | -22 | -11 -1,8 | -07 -1,2 +0,2
With Parapets -0,2
hp/ h=005| 14 | -20 | -09 | -16 | -0,7 -1,2 +0,2
-0,2
hp/ h=010]| 12 | 1,8 | -08 | -14 | -0,7 -1,2 +0,2
-0,2
OkpyrreHi r/ h=0,05 -1,0 -1,5 -1,2 -1,8 -0,4 +0,2
BUCTYMHi -0,2
HacTHU rlh=010 | 07 | 1,2 | -08 | -14 -0,3 +0,2
Curved Eaves 0,2
rlh=020 | -05 | -08 [ -05 | -08 -0,3 +0,2
-0,2
MaHcapaHi a=30° -10 | 1,5 1,0 | -15 -0,3 +0,2
BUCTYTHi -0,2
4acTHU a=45° 12| 18| 1,3 ] 19 -0,4 +0,2
Mansard Eaves| 0,2
a=60° 1,3 1,9 1.3 | 19 -0,5 +0,2
-0,2

MpumiTka 1. [Ong nokpuTTiB i3 Napaneramm abo 3 OKPYTrIIEHUMM KapPHU3aMM MPOMIXKHI 3HaHEHHS
h_/ htar/ hMoXHa BA3Ha4aTK 3a MiHIMHOKO iHTEPMNOMSILLi €.

l\f)ote 1: For roofs with parapets or curved eaves, linear interpolation may be used for intermediate
valuesof h_/ handr/h.

MpumiTka 2. MoTpiBHO BYKOPUCTOBYBATY TiHiVHY iIHTEPNOMAL0 Arst MOKPUTTIB 3 MaHCapAHUMY
KapHu3ammn Mixx a = 30°, 45° i a = 60°. Ona a > 60° BUKOPUCTOBYETLCA NiHiNHA iHTEpnonsLis
MiX 3HaHeHHAMM And o = 60° | 3Ha4eHHAMM s MAOCKMX NOKPUTTIB i3 3arOCTPEHNMI BUCTYMaMN.
Note 2: For roofs with mansard eaves, linear interpolation between a = 30°, 45° and a = 60° may
be used. For a > 60° linear interpolation between the values for a = 60° and the values for flat roofs
with sharp eaves may be used.

MpumiTka 3. Y 30Hi |, Ans skoi BkasaHi [OodarHi i Bi eMHI 3Ha4eHHs), NoTpibHO BpaxoByBaTy
obraBa BMNamKu.

Note 3: In Zone |, where positive and negative values are given, both values shall be considered.
MpumiTka 4. Koedi LieHTW 30BHILLHBOr0O TUCKY ANs MaHCapAHWX KapHW3iB HaBedeHi B Tabrmuj 7.4.
KoediieHT 30BHILLHBOrO TUCKY Ans OBOCXUMMX MOKPUTTIB: HanpsMok BiTpy 0°", 3oHu F i G
3anexarb Bif KyTa Haxury MaHCapOHOro KapHu3a.

Note 4: For the mansard eave itself, the externa pressure coefficients are given in Table 7.4
"External pressure coefficients for duopitch roofs: wind direction 0°", Zone F and G, depending or
the pitch angle of the mansard eave. lMpumiTka 5. KoediuieHT 30BHILLHBOrO TUCKY M
OKPYrfeHWX KapHW3iB BM3HAYaETbCA 3a JiHIMHOK IHTEPMOMALIEI0 B3OOBX CKPYrIEHHS MidxX
BHAYEHHAMW 4715 CTiHW | ONs NOKPUTTS.

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.

7.2.4 OOHocxuri rokpumms 7.2.4 Monopitch roofs

(1) MokpuTTS, sIKE Mae BUCTYMHI Y4aCTUHM, (1) The roof, including protruding parts, should
NoTpi6HO NOAINMTY Ha 30HW, SIK HaBEOEHO Ha be divided into zones as shown in Figure 7.7.
PUCYHKY 7.7. (2) The reference height z, should be taken equal
(2) BasosaBMCOTA Z, NPUAMEETLCA TaKOIO, WO to h.

AopiBHtoe h. (3) The pressure coefficients for each zone that

(3) Y T8brmui 7.3 HaBeneHi koediLieHTn Tncky should be used are givenin Table 7.3.
[Nt KOXKHOI 30HM.
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PucyHok 7.7 - BusHadeHHs TUCKY Arist OOHOCXMIMX MOKPUTTIB
Figure 7.7 - Key for monopitch roofs

Tabnuus 7.3a - KoediiLieHTI 30BHI LLIHBOrO TUCKY Aris OAHOCXMIMX MOKPUTTIB
Table 7.3a - External pressure coefficients for monopitch roofs

KyT 3oHa Ans Hanpsamky BiTpy 6 = 0° BoHa and Hanpsamky BiTpy 6 = 180°
Haxurny Zone for wind direction 8 = 0° Zone for wind direction 6 = 180°
a
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,‘] Cpe,10 Cpe,1
5 |17 | 2512 | -20|-06 |-12|-23 |-25(-13 |-20|-08 | -12
+0,0 +0,0 +0,0
15° | -09 | 20| 08 | -15 0,3 25 | -28[-13 | -20[-09 [ -12
+0,2 +0,2 +0,2
30° | -05 [-15]-05 | -15 0,2 11 -23[-08 [ -15 -0,8
+0,7 +0,7 +0,4
45° -0,0 -0,0 -0,0 -06 | -1,3 -0,5 -0,7
+0,7 +0,7 +0,6
60° +0,7 +0,7 +0,7 -05 | -1,0 -0,5 -0,5
75° +0,8 +0,8 +0,8 -05 | -1,0 -0,5 -0,5
Tabnmuga 7.3b - KoediiLlieHTW 30BHiLLUIHBLOrO TUCKY Ars OAHOCXUIMX MOKPUTTIB
Table 7.3b - Externa pressure coefficients for monopitch roofs
KyT Haxuny 3oHa Ans Hanpsaviky BiTpy 6 = 90°
a Zone for wind direction 6 = 90°
Pitch O,(Angle F F, G H I
Coet0l Coel| Cpe10] Cpet| Cneto] Cpet| Cneto] Cnet] Cpetol Cet
5° -2,1 -26 | -21 24| 18| 20| 06 | -12 -0,5
15° -24 29 | -1,6 241 19| 25| 08 | -1,2 -0,7 | 1,2
30° -2,1 29| 13| 20| 15| -20 | -1,0 | -13 -08 | -1,2
45° 15| 24| 13| 20| 14| -20 | -1,0 | -13 -09 | -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. Ong 6 = 0° (Tabnmus 7.3a) TUCK 3MiHKOETHCS LLBUMAKO MiXK JOAATHUMM i Big EMHUMM
BHa4YEHHAMN B MeXax KyTa Haxusily Big a = +5° oo +45°, ToMy HamaoTbCa OOAaTHi i Bif eMHi
3Ha4YeHHs. [ns Takux MOKpUTTIB NOTPiOHO po3rnsaary ABa BUMaoKW: OavH 3 yCimMa AodarHMMM
3Ha4YEHHAMW Ta OOWH 3 yCiMa Bifl EMHUMM 3Ha4eHHsIMW. He [03BonseTbca noeaHyBarn AoOarHi
Bi [ EMHi 3Ha4EHHS HA OOHI CTOPOHI.

Note 1: At 8 = 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 al positive values, and one with all negative
values. No mixing of positive and negative valuesis allowed on the same face.

MpumiTka 2. 15 NPOMIPKHUX KYTiB Haxury NOTPiGHO BUKOHYBATW MiHiHY iHTEPMOMSALIF0 MiX
3HAHYEHHSAMM OHOrO 3HaKa. 3HaveHHs, Lo AopiBHIOTL 0,0 HadaHi A4nst iHTepnorLii.

Note 2: Linear interpolation for intermediate pitch angles may be used between vaues of the same
sign. The values equal to 0,0 are given for interpol ation purposes.

7.2.5 Duopitch roofs
(1) Theroof, including protruding parts, should b
edivided in zones as shown in Figure 7.8.

7.2.5 [lsocxuri nokpummsi
(1) MokpuTTH, sKe CKNaoaeTbCs 3 BUCTYMHUX
YaCTWH, NOTPIOHO NOMIMMTY Ha 30HK, SIK NOKasaHo

Ha pUCyHKy 7.8. (2) The reference height z, should be taken as h.
(2) Basosa BuCOTa Z, NPUAMEETLCA TaKOIO, LUO (3) The pressure coefficients for each zone that
JopiBHioe h. should be used are given in Table 7.4.

(3) Y Tabrmui 7.4 HaBeneHi KoediLieHTU TUCKY
st KOXKHOI 30HM.
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PucyHok 7.8 - BusHadeHHs ans ABOCXMIMX NOKPUTTIB
Figure 7.8 - Key for duopitch roofs

Tabnuua 7.4a - KoediiLieHTN 30BHILLIHLOTO TUCKY ArA ABOCXMUIMX MOKPUTTIB
Table 7.4a - External pressure coefficients for duopitch roofs

KyT Haxuny 3oHa ansa Hanpsaviky BiTpy 6 = 0°
a Zone for wind direction 6 = 0°
a
Cpe10l  Cpe Cp_e,'lol CDQ,10| 00@10| Coet | %pe10| Cpet




-45° -0,6 -0,6 -0,8 -0,7 10 | <15
-30° 11 ] 20| 08 -15 -0,8 -0,6 08 | 14
-15° 25| 28| 13| 20| 09 ] 12 -05 07 | 12
-5° 23] 25| 12| 20 -08 ] -12 +0,2 +0,2
-0,6 0,6
5° A7 25| 12 20 -06] 12 0,6 +0,2
+0,0 +0,0 +0,0 0,6
15° 0,9 | 20 [ -08 | 1,5 -0,3 -0,4 10 | -15
+0,2 +0,2 +0,2 +0,0 +0,0 | +0,0
30° 05 | 15 | -05 | 1,5 -0,2 -0,4 -0,5
+0,7 +0,7 +0,4 +0,0 +0,0
45° -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. Ana 6 = 0°, TUCK 3MiHIOETBECH LUBMOKO MiXK AOOSTHUMM i BiJ EMHUMW 3HAHEHHAMM
HaBi TPSHOI CTOPOHWM B MEXax KyTa Haxury Big a = -5° go +45°, ToMy Haoa0TbCA OoAaTHI i
Bi EMHi 3Ha4eHHs. [1ns TakuxX MOKPWUTTIB NOTPIOGHO po3risaaT YOTMPWU BUNGAKW, Ae HanbinbLui
200 HalMmeHLi 3HaqeHHs Beix nrow, F, G i H kKomBiHytoTECS 3 HalbinbLmMmMmM abo HaiMEHLLIMU
3Ha4eHHsIMKM B nowax | i J. He 0o3BonsieTbest NogaHaHHS AoAaTHMX i BiJ EMHUX 3Ha4eHb Ha OHii
CTOPOHI.

Note 1: At 8 = 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 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 valuesis alowed on the same face.

MpumiTka 2. 19 NPOMIDKHWUX KyTiB Haxurly OOHOrO 3Haka MOXe BUKOPUCTOBYBATWUCH MiHiNHE
i HTEPNOMALi A MidK 3Ha4EHHSIMI TOrO CaMoro 3HaKa (He iHTEPMOmMoBATY MiXK 3HaHeHHAMM a = +5° i
o = -5°, arne BUKOPMCTOBYBATU [AaHi Ans NAOCKUX NOKPUTTIB i3 7.2.3). 3HaueHHs, Lo AOpi BHIOOTE
0,0, HagaHi Anst iHTepnonsLji.

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

Ta6nuus 7.4b - KoediLiieHTV 30BHiLUHBOr0 TUCKY Arist ABOCXMIMX MOKPUTTIB
Table 7.4b - External pressure coefficients for duopitch roofs

KyT Haxuny d 3oHa Anst Hanpsivky BiTpy 6 = 90°
Pitch Angle a Zone for wind direction 6 = 90°
F G H 1
Cre10 | Cnat Cre10 Cne1 Cret10 | Cneit Cre10 Cre1
-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
7.2.6 Barbmosi riokpummsi bazamocKamki 7.2.6 Hipped roofs
()] MMoKpWUTTS,  BKMOYEOYM  BUCTYMHI (1) The roof, including protruding parts,
YaCTVHW, MOTPIOHO MOMINMTN Ha 30HW, SK should be divided into zones as shown in
HaBedeHO Ha PUCYHKY 7.9. Figure 7.9.
(2) Basosy BUCOTY Z, NOTPIBHO NpUIAMETA K (2) The reference height z, should be taken
h ash.

(3) Y Tabmmui 7.5 HaeepeHi koediuieHTU (3) The pressure coefficients that should be
TUCKY 715 KOKHOI 30HW. used aregivenin Table 7.5.
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PucyHok 7.9 - BusHadeHHs A BarbMOBUX MOKPUTTIB
Figure 7.9 - Key for hipped roofs

Tabnuusa7.5 - Koedi LjieHTV 30BHi LLHBOrO TUCKY Arist BarbMOBWX MOKPUTTIB Oy AiBers
Table 7.5 - External pressure coefficients for hipped roofs of buildings

Kyt 3oHa A5t Hanpsivky BiTpy 6= 0°i 6=90°

Haxury Zone for wind direction 6 = 0° and 6 = 90°

go_ gf“ F G H J K L M N

ago‘ Coe10| Cpet| Cpet10| Cpet| Cpet0| Spet| Cpet0| Cpet| Cpet0| Cpel| pet0| Cpet| Cpe10| Cpet| Gpe10| Cpet| Cpe10| Cpet

nna 0

=90°

Pitch

angle

a, for ©

=0° a

90 for

0=90°

5° 7 [25 [-1,2 [-20 [-06 [-12 | -03 06 06 12 [-20 [-06 [-12 | -04
+0,0 +0,0 +0,0

15° -0,9 |-2,0 -0,8 |-1,5 -0,3 -0,5 -1,0 |15 [-1,2 20 |-14 -20 |[-0,6 -1,2 -0,3
+0,2 +0,2 +0,2

3° [-05 [-15 [-05 [-15 0,2 04 07 [12 05 14 |-20 [-08 [-12 | -02
+0,5 +0,7 +0,4

45° -0,0 -0,0 -0,0 -0,3 -0,6 -0,3 -1,3 -2,0 [-0,8 -1,2 -0,2
+0,7 +0,7 +0,6

60° +0,7 +0,7 +0,7 -0,3 -0,6 -0,3 -1,2 -2,0 -04 -0,2

75° +0,8 +0,8 +0,8 -0,3 -0,6 -0,3 -1,2 -2,0 -04 -0,2

MpumiTka 1. Ans 6 = 0° TUCK 3MiHIOETLCA LWBUAKO MidK AOAATHUMM i BiL EMHUMM 3HAHEHHSIMW HaBi TPSHOI CTOPOHU (Y4aCTVHM) 3 KYTOM Haxury BiJ a =
+5° no +45°. ToMy popartHi i Bif EMHI 3HaYEeHHsT HadaoThCs. NS TakmMX MOKPUTTIB MOTPIOHO po3risigartvt ABa BUNGOKW: OOMH 3 YCiMa AOAaTHUMM
3HaYEHHAMM Ta OWH 3 yCiMa Bi g EMHUMM 3Ha4eHHSMN. He [03BONSETLC OOHOYaCHE BUKOPUCTaHHS [OAATHMX i BiJ EMHUX 3Ha4EHD.

Note 1: At 8 = 0° the pressures changes rapidly between positive and negative values on the windward face at 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. Nc
mixing of positive and negative values are allowed.

MpumiTka 2. 1155 NPOMiXKHUX KYTiB HaXxury OAHOrO 3HaKa MOXe BUKOPUCTOBYBATUCA JliHiiHa iHTEPNOMALI A MiXK 3HaHEHHSIMN OQHOTO 3HaKa 3HaqYeHHs!
Lo fopiBHoTL 0,0 HadaHi 4nst iHTePnonsLii.

Note 2: Linear interpolation for intermediate pitch angles of the same sign may be used between vaues of the same sign. The values equal to 0,0 are
given for interpolation purposes.

MpumiTka 3. KyT Haxury HaBi TPSIHOI CTOPOHM € BU3Ha4aribHUM Arist 064ncrieHHs koeddLiieHTa TUCKY.

Note 3: The pitch angle of the windward face always will govern the pressure coefficients.

7.2.7 Bazamonpo20Hoe&i MoKpummsi

(1) KoediLiieHTn TUCKY Arns HA NPAMKIB BITPY
0°, 90° i 180° Ana KOXHOro nporoHy 6
araronporoHo- BOro MOKPUTTS MOXYTb ByTun
OTpUMaHi 3 KoediLiEHTIB TUCKY AfA KOXKHOTO
OKPEMOro MporoHy.

MopgudikoBa Hi KoediLjeHTV TUCKY AnA Ha
npsavkis BiTpy 0° i 180° Ha KOXKHOMY NPOrOHi
MOXYTb By TV OTpUMa Hi:

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:



- Ona OOHOCXWUIMX MOKPUTTIB i3 7.2.4 3
ypaxyBaHHsM  iX  po3Ta  LUyBaHHA
BignosiaHo o pucyHka 7.10 ai b;

- Ans OBOCKaTHUX NOKPUTTIB i3 7.2.5 npn a
< 0 3 ypaxyBaHHAM iX po3Ta LUyBaHHS
BignosiaHo o pucyHka7.10 ci d.

(2) 3oHu F/G/J noptibHO posrnspary fmile

AN CTOPOHW, PO3MILLIEHOI NPOTM Ha MPSIMKY

BiTpy. 3oHn H i | nopTibHO poarnsgarn ana

KOXXHOro nporoHy 6 ara TOmporoHoBOro

NOKPUTTS.

(3) BesoBy BuCOTYy Z, MOTPIGHO NpuAMaTY

SK BUCOTY KOHCTPYKLUIT h (pucyHok 7.10).

- from 7.24 for monopitch roofs,
modified for their position according to
Figure 7.10 aand b;

- from 7.2.5 for duopitch roofs for a <0
modified for their position according to
Figure7.10 cand 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 z, should be taken

as the height of the structure, h, see Figure

7.10.
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MpumiTka 1. Y koHddrypauii b HeobxiaHO po3risiaaTy ABa BUNadKy 3arnexHo Bif 3Haka koeddiLlieHTa TUCKY C,, ., Ha NEPLLOMY MOKPUTTI.
Note 1: In configuration b two cases should be considered depending on the sign of pressure coefficient Cpe ON thefirst roof.
MpumiTka 2. Y KOHAirypaLyii ¢ NepLumMM 3HaHEHHSM C,, € 3HaHEHHS! AN OAHOCXWUIIOrO MOKPUTTS, Apyre i Ha CTYMHi 3Ha4eHHs

(o]
»oroba ABOCXMIIOro NOKPUTTS.

Cpe € 3HAMEHHSM A1

Note 2: In configuration c thefirst cpeisthe Che of the monopitch roof, the second and all following Cpe A€ the cpe of the troughed duopitch roof.
PucyHok 7.10 - BusHa YeHHs1 anst 6 ara TonporoHOBOr O NOKPUTTS
Figure 7.10 - Key to multispan roofs

7.2.8 CkrieriiH4acmi nokpummsi ma Kyriorna

(1) Len posgin 3a cTocoByeTbCA AN KPYrimx
Lni HOPUYHMX MOKPUTTIB i KyNOriB.

MpumiTka.  3HaHeHHA  Cooq0 | Cpe,1 AKi
BUKOPUCTOBYHOTHCS A KPYrIMX LM HAPUYHKX

MOKPUTTIB i KYnoriB, MOXYyTb HaBOOUTUCH B
HaLlioHarbHOMy nonarky. PexomeHaoBaHi
3Ha4YeHHs 10 A PIBHMX 30H HaBedeHi Ha

c

pucyHKax 7{)19’1 Ta 7.12. Basosa BMCOTa npuiima
ETECASK Z,= h + f.

(2) KoediuieHT TUCKY OnS CTiH MPSMOKYTHUX
OyaiBenb i3 ckreniH4yacTMM gdaxa My npuiima
0TbCA 3rigHO 3 7.2.2.

7.2.8 Vaulted roofs and domes

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

Note: The values of ¢, 19 and ¢, ¢ to be used for
circular cylindrical roofs and domes may be given
in the National Annex. The recommended vaues of
Coe10 a@e given in Figures 7.11 and 7.12 for
d?ﬁ‘a’mt zones. The reference height should be
takenasz, = h+f.

(2) Pressure coefficients for the walls of
rectangular buildings with vaulted roofs should be
taken from 7.2.2.
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Oma0<h/d<0,5c .10 BU3HaH2ETLCA 38 TiHIIHOO THTEPMOoNALi€to;
ForO<h/d<05¢ 610 is obtained by linear interpolation;
o0a02<f/d<03ih/d= 0,§n0Tpi6Ho BMKOPVCTOBYBATY [1Ba SHAMEHHS Cp, 10;
for0,2<f/d<0,3and h/d=0,5two values of Cpe,10 have to be considered;

[Jiarpavia He 3aCTOCOBYETLCS 715 MAOCKMX NOKPUTTIB.
the diagram is not applicable for flat roofs.
PucyHok 7.11 - PexomeHoBaHi 3HaqeHHs Koedd LLi eHTi B 30BHI LUHBOr O TUCKY Cpe,10 A CKIIeniHYaCTUX NOKPUTTIB Ha
NPSMOKYTHOMY MiiaHi
Figure 7.11 - Recommended va ues of external pressure coefficients a0 for vaulted roofs with rectangular base
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3HaqeHHs1 C,, 1o € CTaMM Y3[OBX [yru Kora, C,, 10 IS constant along arcs of circles, intersections
YTBOPEHOrO MEPETMHOM Cdepn | NIIOWWH, of the sphere and of planes perpendicular to the
nepneHavKynspHUX [0 AiT BiTpy; Woro MoxHa wind; it can be determined as a first approximation
BU3HaYUTN 3 MEPLUOro HabMVKEHHS JiiHiMHO by linear interpolation between the values in A, B
iHTEpronALieto Mixk 3HadeHHsmu s A, B i C and C along the arcs of circles paralld to the wind.
Y300BX Ayr Kin, sKi napaneneHi gii BiTpy. Takox In the same way the values of c,g 19 iNAiIf 0<h/
3Ha4EHHs1 Cppg 19 MOXHA OTPUMATH 32 JOMOMOr 0t d<ladinBorCif0<hld <0,5 can be
NiHIMHOI iHTEPNONALT BEPXHIX PUCYHKIB Ons A, obtained by linear interpolation in the Figure above.
ko 0<h/d<1,igwBiC skuwoO<h/d<

0,5.
PucyHok 7.12 - PexoMeHaoBaHi 3Ha4eHHs KoediiLli eHTiB 30BHI LLIHBOr O TUCKY Cpe,10 AR KynoniB Ha LM HAPUYHOMY MIiaHi
Figure 7.12 - Recommended values of external pressure coefficients . 1o for domes with circular base

7.2.9 BHympiwHi G muck 7.2.9 Internal pressure
(1) P Cnig BBaxaru, O BHYTPILLHINA i (1) P Internal and external pressures shall
30BHILUHIA  TUCKM  Oit0Tb  OAHOYacHO. be considered to act at the same time. The

Haripwa komGiHa Uuisi  30BHILLHLOMO i worst combination of external and internal



BHYTPILUHBOrO  TWUCKIB MOBWMHHA PO3riisa
armcs And KOKHOI  KoMOGiHauiT MOXIMBMX
OTBOPIB i iHLIMX LUMSXi B MPOHUKHEHHS BiTPY.
(2) KoediuieHT BHYTPILLHBOrO TUCKY Cpi 3
anexuTb Big po3Mipy i po3MiLLeHHs OTBOpIB
Ha d| cagi Gyaieni. AKWO SK MiHIMyMm And
[BOX CcTopiH Oyaieerb  (dacgam a 6o
MOKPUTTS) 3ararlbHa Mfolwa OTBOpiB  Ha
KOXHIi CTOpOHI ckngage Ginbe Hix 30 %
nrowj Ui€l  CTOpOHM, [4id  BIiTPpy Ha
KOHCTPYKLIil0 He MOBUHHA pO3paxoByBaTuCh
3a npaBuravn, Ha BeOEHUMU B  LbOMY
po3aini, cnif BUKOpUCTOByBaTu npasuna 7.3
Ta74.

MpumiTka. OtBopu OydiBri  BKMAOYaOTb
MarieHbKi OTBOpM, Ta Ki sIK BiOKPUTI BiKHa,
BEHTUINSALINHI OTBOPU, BUTSIKHI TPyOu ToLLO.
BarambHa  MPOHWKHICTL — Yepe3  BUTOKMW,
WiMMHY B [OBEPsiX, BiKHaX, eremMeHTax
oOCryroByBaHHA i 4epe3s  ObnmMLOBaHHS
Oyaisni 3assnyan ckraaa € sig 0,01 % go 0,1
% 30BHi LUHLOI MJioLL. [oparkoBa
iHcbopmaLi A MOXe HamaBarucs y
HaLlioHarbHOMY [oaa TKY.

(3) Y rpaHuM4HOMy CTa Hi 3a Hecy4qoo
30aTHICTHO OTBOPW, Taki sik ABepi a 60 BiKHa,
BBaKa HOTbCA 3aMKHeHumu. [pu  ypara
HHOMY BiTpi BMNaOOK BiAKPUTUX BiKOH a 60
[OBepeyi NOTPiBHO Po3rnsAa arv siK BUMaOKoBY
NPOEXTHY cuTyaito 3rigHo 3 EN 1990.
MpumiTka. Mepesipka BUMN3OKOBNX
pO3paxyHKOBVX CUTYaLlii [iy)xe BKImMBa Ans
BMCOKMX BHYTPILIHIX CTiH (3 BEMKUM
PU3NKOM HeDe3Nekn), Komm CTiHa crnpuivae
MOBHE 30BHiLLHE HABaHTa@XKEHHS BITPY Yepes
OTBOPW Y KOHCTPYKLiT ByaiBni.

(4) CropoHa 6yiBni NoBMHHA PO3rNsaaTMcs
K OOMIHaHTHa, SKLLO MrioLLia OTBOPIB Ha Ui
CTOPOHI $IK MiHIMYM Yy/BiYi MeHLUa 3a NioLly
OTBOPIB i BWUTOKIB Ha iHLIMX CTOPOHax
OyaiBni, LLO pO3rNsageThCs.

MpumiTtka. Takmm  nigxia MoxHa 3a
cTocoByBa U ons iHOMBI Oy arbHMX
BHYTPI LLHIX NPMMILLEeHb ycepeauHi Oy aisri.
(5) BHyTpiwHin TUcKk ana Oygisenb i3
[JOMiHaHTHOI CTOPOHOIO MpUiiMa ETLCA SK Ya
CTMHa 30BHILUHBOrO TWUCKY, SKUA Oi€ Ha
OTBOPYU JOMiHa HTHOI CTOPOHM.
Br1KOpCTOBYIOTECA 3HaYEHHS, OTpUMaHi 3 a
Gopmynamm (7.1) Ta(7.2).

AKLLO nrioLLa OTBOpPIB JOMiHA HTHOI CTOPOHU
BOBiYi Ginblua 3a NJoLly OTBOPIB Ha iHLUMX
CTOpPOHaX, TO:

Cpi = 0,75 Coe

SAKL0 nrioLa 0TBOpIB AOMiHA HTHOI CTOPOHU
BTpWYi Ginblua 3a Mrowy OTBOPIB iHLIMX
CTOpIiH, TO:

Coi = 0,90 Coer

ne cpe. - 3Ha4eHHs Koedi Ll eHTa 30BHiLLIHBOr O
TUCKYy Ha OTBOPW [OOMiHAHTHOI CTOPOHW.
AKLLO Ui OTBOPY PO3TALLOBYHOTLCA Y 30HaX i3
PI3HMMM 3HEYEHHSAMM 30BHILLHIX TUCKIB, TO
Tpeba BUKOPWUCTOBYBATU CEPEOHE 3B @KEHE
3Ha YeHHs C... FKLWO nrowa OTBOpiB Ha
[OOMiHaHTHI CTOPOHI 3HaxoauTbCA B MeXax
BiJ OBOX OO TPbOX MNJOW, OTBOPIB iHLIMX
CTOpPiH, TO MOXHa BWKOPUCTOBY- Ba TW
MiHINHY IHTEPMONALIIO Oy PO3P axyHKy C,;.

(6) Onsa 6ynisenb 6e3 AOMiHAHTHOI CTOPOHM,
KOediLlieHT ~ BHYTPILUIHBOTO ~ TUCKY  C;
MOBWHEH B13HA Ya TUCH 3 @ pUCYHKOM 7.13 5K
dyHKUIA BiOHOLIEHHA BUCOTU | FIMOWHM
(moBxkwuHN) Oygieni h / d , a Takox BiA

pressures shall be considered for every
combination of possible openings and other
|leakage paths.

(2) The internal pressure coefficient, ¢,
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 leskage
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. Additiona
information may be given in a Nationa
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 state, 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 tal internal walls
(with high risk of hazard) when the wall has
to carry the full external wind action because
of openingsin the building envelope.

(4) A face of abuilding should be regarded
as dominant when the area of openings at
that faceis 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
interna volumes within the building.

(5) Fora building with a dominant face the
interna pressure should be taken as a
fraction of the externa 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 c_.is the vaue 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 ¢ __ 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 c,; may be used.
(6) For buildings without a dominant face,
the internal pressure coefficient ¢,,; 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



CTYMeHs MPOHWKHOCTI [ An KOXHOro Ha
npsMKy BITpy 6, sKMM BU3HaYalOTL 3a
dopmyIioto:

ratio u for each wind direction 6, which
should be determined from Expression (7.3):

_ 2 Mowa OTBOPIB, A€ Cpe — HeratuaHuiA abo 0,0

L

Y nrowa BCix OTBOpIB

2 area of openings where ¢, isnegative or —0,0

n=

MpumiTka 1. Lis dopmyna 3a crocoByeTbcst
0o dmcamiB i nokputta  OyaiBenb i3
BHYTPi LUHMMM neperopoakamm i 6e3 HuX.

MpumiTka 2. Y pasi Hemox/mBocTi a 60
HeBVNPaBOAHOCTI BU3HaYeHHs KoediLieHTa
O OKpeMyx BUMaaKiB NMOTPiGHO mpuiimaTk

Cpi» FK GinbL Hecripusitrmemin 3 +0,2 i -0,3.

> area of all openings

(7.3)

Note 1: This applies to facades and roof of
buildings with and without interna
partitions.

Note 2: Where it is not possible, or not
considered justified, to estimate y for a
particular case then ¢;should be taken as the
more onerous of +0,2 and -0,3.
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MpumiTka. s 3Ha4eHb Big h/ d =0,25 go h/ d =10 noTpiGHO BUKOPUCTOBYBATY iHIHY iHTEPMOMALtO.
Note: For values between h/ d = 0,25 and h/ d =10 linear interpolation may be used.
PucyHok 7.13 - Koeddi Ui eHTW BHYTPILLHBOrO TUCKY Af15 PiBHOMI PHO pO3MogifieHX OTBOPIB
Figure 7.13 - Internal pressure coefficients for uniformly distributed openings

(7) Basosa B1cOTa Z; Anst BHYTPILLHIX TUCKIB
NOBMHHa A0pi BHIOBaTK 6a3oBil BUCOTI z,ons
30BHiLLHIX TUCcKiB (5.1(1)P) Ha cTopoHax, B
OTBOpax $SKWUX BVHWKAE BHYTPILUHIN TUCK.
AKwo icHye pOexinbka OTBOPIB, TO AnA
BM3Ha4EHHS Z, HEOOXiAHO BKOPUCTOBYB arw
HanGirbLLIE 3HAHEHHS! Z,

(8) KoediuieHT BHYTpPILLHBOrO TWUCKY And
BiOKPUTMX OyHKEPIB | BUTSKHUX Tpyo
NMOBWHEH BM3Ha4YaTncs 3a GoopMysioto:

KoedilieHT BHYTPiLLHLOrO TUCKY
pesepByapiB i3 MarneHbKMMM OTBOpaMu, LLIO
BEHTUMIOIOTBCS, MOBUHEH BM3HA Yartucs 3a
dopmyIoto:

B asoB a Bucora z [OPIiBHIOE  BUCOTI
KOHCTPYKLLT.
7.2.10 Tuck Ha 6azamouwiaposi cmiHu ma
roKpumms
(1) Cwvina BiTpy pO3paxoByETLCS OKPEMO Ay1st
KOMHOr O LLIapy.
(2) TPOHVKHICTb Y MOKPUTTS BU3HAHAETHCA
SK BiHOLLEHHSI 3a ranbHOI NJioLj OTBOpIB A0
3ararnbHOI NoLL NOKpUTTS. MoKpUTTS BBaXKA
€TbCA HENMPOHUKHUM, SAKLWIO 3Ha4YeHHA [
MeHLwe Hixk 0,1 %.
(3) SKwo mwe oavH Wap MNOKpUTTS
MPOHUKHWIA,  Todi  cura  BITPY  Ha
HEMPOHWKHWIA LLap MOBUHHA BU3HaY aTucs siK

pi3HMUS MK BHYTPILUHIM i 30BHiLUHIM
TMcKamu BITpy 3rigHo 3 5.2 (3). Akwo
Oirblle HiXK  OOHWMH WA p  MNOKpUTTS

NMPOHUKHWW, TOAi CUIa BiTPY Ha KOXHEH Luap
NMOKPUTTS 3a NEXUTb Bi;:

i = - 0,60,

i = - 0,40,

(7) The reference height z for the internal
pressures should be equal to the reference
height z, for the external pressures (see 5.1(1)
P) on the faces which contribute by their
openings to the creation of the internal
pressure. 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):

(75)

The reference height z is equa 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 m of askin is defined as
theratio of the total area of the opening to the
total area of the skin. A skin is defined as
impermeableif the value p isless 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 externa wind pressure as
described in 5.2 (3). If more than one skin is
permeable then the wind force on each skin
depends on:
- Merelativerigidity of the skins;
- theexternal and internal pressures;



- Bi[AHOCHOI >XOPCTKOCTi LUapiB NOKPUTTS
- 30BHILLHIX i BHYTPILUHIX TUCKIB;
- BiACTa@Hi MiX LUap amm NOKPUTTS;
- MPOHMKHOCTI LU3piB NOKPUTTS;

- HasBHOCTI OTBOpIB Ha 30BHi LLIHiX

CTOPOHaX MOKPUTTS MiX LLIa paMu.

MpumiTka 1. HauioHansHWA Joga Tok Moxe
HaoaBa TV 3HaYeHHs! BiTPOBMX BMIMBIB Ha
30BHILLUHI CTiHW | NOKpUTTS 3 Girblue HixX
OOHMM  LIapoM MNOKpuBy. Sk  neplue
HaOrMXeHHs,, TWUcK  BITPY Ha  Girblu
YKOPCTKWIA LLIap MOKPUBY MOXe MpUiAMarucs
SK PISHALA MiXK BHYTPILUHIM i 30BHILUHIM
TUCKaMM.
MpumiTka 2. HauioHanbHWiA [oaarok Moxe
MiCTUTW NpaBura 4ns BUNaoKiB, sKLO Kpal
Wwapy MK MNOKPUTTAMW -  FEPMETUYHI
(pcyHOK 7.14a ) Ta SKWO 3as0p MixX
NOKPUTTAMM ~ MeHWwMn  Hixk 100 MM
(Tennoi3orsuiiHMA Marepian Oyae BxoauTu
[0 CKIgaoy OOHOrO MOKPUTTS, SIKLLO Hema €
MOBI TPAHOrO MOTOKY BCEPEOMHI i30omauii). Ak

nepLue HabMKEHHS, MOXYTb
3aCTOCOBYBATUCA Ha CTYMHI PEKOMEHZOBaHI
npasurna.

- [Ons CTiH i NOKPUTTIB i3 HEMPOHWKHUM
BHYTPI LLIHIM LLGPOM i MPOHWUKHUM 30BHi LLHIM
LLIZPOM i3 Np1ornsHo piBHOMi pHO
pO3MilLIEHMM  OTBOpaMM Cura BIiTPY Ha
30BHILUHIN LIap MOXe pOo3paxoByBaTncs sk
Conet = 2/3 Cpe ANA HATMLLKOBOTO TUCKY Ta
K

Cpnet = = 1/3 ¢, AN 3HMXKEHOTO TUcky. Curna
BITPDY Ha  BHYTPILLHIA  Wap  Moxe
PO3PEXOBYBATUCA FK C, et = Cpg = Cpyi
Onsa CcTiH i MOKpUTTIB i3 HENPOHUKHVM
BHYTPILUHIM LIAPOM i HEenpoHUKHUM GirbLL
YKOPCTKUM 30BHiLLHIM LUGPOM cura BITPY Ha
30BHILUHIN LIap MOXe pO3paxoByBaTUCh $K

Cp.net = Cpe ™ Cpi.

N9 CTIH | MOKPUTTIB i3 MPOHVKHUM
BHYTPILLHIM LLZpOM i3 npubrmsHo
PIBHOMIPHO  PO3MiLLIEHMMWN  OTBOPaMK i

HEMPOHMKHMM  30BHiLLUHIM  LLapoM, cura
BITPDY Ha  30BHILLHIO noaepxmo MOXe
PO3PaXOBYBATUCH K Cpy et = Cpp - cp i cuna
BiTPY Ha BHYTPILLHI LUap sK Conet = 1/3 Coi

- [AnA CTiH i NOKpWTTIB i3 HGI'IpOHVIKHVIM
30BHILUHHIM LUGPOM i HENPOHWMKHMM GifbLu
YKOPCTKUM BHYTPILLHI M LLIGPOM cusia BiTPY Ha
30BHILUHIN I8P MOXe PO3paxoByBaTUCH K
Conet = cp i cvna BiTPY Ha BHYTPILUHIN Lwap
K C,

Flkufo OTé)e pvn BVIKJ'IVIKaIOTb B32EMOL| 10

ﬂOBITpﬂHl/IX IJJapIB 3 ﬂOBITpﬂHVIMI/I Lapamu

iHWINX NMOBEPXOHb Oyaisni, AKi
BiPI3HSOTECA Bif, PO3rNSHYTUX (PUCYHOK
7.14b), HaBemeHi npaBura He  3a
CTOCOBYIOTBCSI.

- thedistance between the skins;
- the permesbility 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 externa
pressures.
Note 2: The National Annex may give rules
for cases where the extremities of the layer
between the skins are airtight (Figure 7.14a)
and where the free distance between the skins
is less than 100 mm (the therma 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 wdls 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 cp net = 213 Cpe for
overpressure and c,

onet = 17 3 Coe for
underpressure.

The wind force on the inside skin may be
calculated from ¢,

For walls and 1%0?3 Wﬂ?] aﬁ) ‘impermeable
inside skin and an impermeable more rigid,
outside skin, the wind force on the outside
skin may be calculated from ¢, 4 = ¢, - Cye
For walls and roofs with a permeable inside
skin  with  gpproximately  uniformly
distributed openings and an impermeable
outside skin, the wind force on the outside
skin may be calculated from ¢, net = e - €y

and the wind force on the inside skin from
p net =113 ¢,

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 ¢, hes = Cp, and the
wind force on the inside skin from Cp,net

e~ Cpi ) o
hp 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 7.14b), these rules are not
applicable.

Q) EXCTpeMarbHi TaHYEHES LUapiB LXK 32KPUTUMMN NMOBEPXHSMM
(extremities of the layer between the skins closed)

)

b) excTpemarbHi 3HKEHHS LapiB MU: Bi K PHI HMBMOBEPXHSAMMN

(extremities of the layer between the skins open)



PucyHok 7.14 - KyToBi enemeHT 6araroLLapoBmx 30BHiLLHIX CTiH
Figure 7.14 - Corner details for external walls with more than one skin

7.3 HaBicHi nokputTa

(1) HaBicHe nokpuTTa -  MOKPUTTSA
KOHCTPYKLi, $Ka Hemae MOCTiIMHWUX CTiH,
HanpuKknag, Ha GeH303anpaBHin CT aHuji, Ha
NEPOHI TOLLO.

(2) CryniHb 3anoBHEHHA Nif Ha BiCHUM
[aXOM roka 3aHWN Ha pucyHky 7.15. BiH
3arNeXnTb Bif, 3a MOBHEHHS ( - BiAHOLLEHHS
NIoWi MOXIMBUX [iINCHUX Mepelkod nig
HaBiCOM [0 Mo MOMepeYHoro nepepisy
nig HaBicoM, obuagi nroLy
nepneHaVKYnspHi 4O HanpsvKy BiTPy.
MpumiTka. @ =0 BiANOBIAA € MOPOXHLOMY
HaBicy, ¢ =1 BignoBida € MOBHICTIO
3aNOBHEHOMY HaBiCy fmwe 3 niasiTpsHOI
CTpOHM (Ue HesakpuTa ByaiBns).

77777 7777777 7 77777

BUmhHI T2 OKPeMO POITAIOBART HABICH
Empty, free-standing canopy
(¢=0)

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, actua 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 (thisis not a closed building).
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Hasicyr 3a6n0Kk0BaRi B HANPAMKY (IOFIKAIOTHX
KapHH}B MaTepiaTamMy, Mo 36epiraloThea

Canopy blocked to the downwind eaves by stored goods

(o=1)

PucyHok 7.15 - [oBiTpsSHWUI NOTiK H3A HaBi CHUMM MOKPUTTAMM
Figure 7.15 - Airflow over canopy roofs

(3) 3 erambHi KoediuieHTM oM cp i

KoediLiieHTN TUCKY HETTO Cp,net: HaBereHi y

Tabrmusax 7.6 - 7.8 pna @ =0i @ = 1, Bp a

XOBYETLCA MOEOHaHUA edpekT AT BiTpy Ha

BEPXHIi | HYKHI MOBEPXHi Ha BiCiB Arsi BCIX Ha

NpsMKiB BITPY. [poMiXHI 3Ha4eHs NoTpiBGHO

3HaxoaMTL 3a NiHINHOKO iHTEPNOIALi€to.

(4) [Ons nigBiTpsHOI CTOPOHM HEOOXiaHO

BUKOPMCTOBYBATN 3HAHEHHS! C, nr ANA @ =0

NpY MakCMMarieHOMY 33 MOBHEHHI .

5) BararnsHui KoediLlieHT cumm

XapaKTepuaye pesynbTyouy cuny.

KoediuieHT curm HeTTo Bigo Opaxka € Ma

KCAMarbHWA  MicLeBMA TUCK AnA  BCiX

HanpsvKis BITPY. Lle noTpiéHO

BV/KOPUCTOBYBATU npwv NPOEKTYBaHHI

€remMeHTIB [axy i AeTanei KpinmeHHs.

(6) KoxXHWIM Ha BiC NMOBVMHEH BUTPUMYBaTU

Pi3Hi BUMN 3OKM Ha BaHTaKEHb, siKi BU3HaYEeHi

HDKYE:

- [Ons OOHOCXWUIIOro Hasicy (Ta 6rmus 7.6)
LeHTp Tucky Oepetbcst Ha d /4 Big
HaBiTPAHOro Kpato (d - po3mip y3OoBxX
BiTPY, PUCYHOK 7.16);

- [ns ABOCXMIIOro Hasicy (Ta Grmus 7.7)
LEHTPp TUCKY npuAMa €TbCA B LIEHTPI
KOXXHOro cxuny (pucyHok 7.17). Kpim
TOro,  [ABOCXMIAW HaBiC  MOBWHEH
BUTPUMYBaTU ~ MaKcuMarbHe a 6o
MiHiMarbHe Ha BaHTaXKEHHSI HA OAVH CXUT],
npy UBLOMY APYrWid CXWI MOBUHEH ByTn
HesaBa HTaKEHUM;

- ana  GararonporoHOBOrO  ABOCXMIIOrO
HaBiCy KOXHE HaBaHTaKeHHs1 Ha MporoH
MOX€e po3- paxoByBa TUCS i3 3@ CTOCYB
aHHAM KOediLIEHTIB 3MEHLLIEHHS Yy, SKi
Ha BedeHi B Tabrmui 7.8, OO 3HA YeHb
Cp,.nepr HABEOGHWUX Y Ta OrML 7.7.

(3) The overall force coefficients, ¢ and
net pressure coefficients ¢, .4, 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. In-
termediate values may be found by linear
interpolation.
(4) Downwind of the position of maximum
blockage, ¢, ¢ values for ¢ =0 should be
used.
(5) The overal 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.

(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 = aongwind
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 y,,,, given
in Table 7.8 to the ¢, . values given in
Table7.7.



[Ona HaeiciB i3 NOABIMHMM  MOKPUTTAM
HENMPOHWKHE MOKPUTTA Ta Woro Aetani
POSPEXOBYIOTCA 3@ Cp gy MPOHMKHE
NOKPUTTSA Ta Moro Aetani KpinneHHs 3a 1/3

Y ,net

(tly) [MoTpi6HO posrnsgary curm TepTs (7.5).
(8) BasoBy BMCOTY Z, NOTPIGHO NpUAMATY SIK
h, 5K Le nokasaHo Ha pucyHkax 7.16 Ta 7.17.

For canopies with double skins, the
impermeable skin and its fixings should be
calculated with ¢, ¢+ and the permeable skin
and its fixings with 1/3 Co net-
(7) Friction forces shou
(see7.5).

(8) The reference height z, should be taken
as hasshown in Figures 7.16 and 7.17.

be considered

Ta6nuus 7.6 - 3Ha4eHHs1 Cp net i C; AN OOHOCXMIMX HaBICiB
Table 7.6 - ¢, . and ¢, values for monopitch canopies

KoediujienTn Tucky HetTo ¢, .« (Net Pressure coefficients S, net)

OnopHuii nnax (Key plan)
B
b/10
i
i c A c b
wind
610
8

rtl al10 5 a0 j

KyT nokputts 3anoBHeHHs! BararnbHui 3oHa | 3oHa | 3oHa
qQ,° Blockage KoediuieHT curm | Zone | Zone | Zone
Roof anglea ® Overdl Force A B C
[] Coefficients
Cr
0° MakcumarnsHe Bci (Maximum all) +0,2 +0,5 +1,8 +1,1
?
MiHimarbHe (Minimum) ¢ = 0 -0,5 -0,6 -1,3 -1,4
MiHimareHe (Minimum) ¢ = 1 -1,3 -1,5 -1,8 -2,2
5° MakcmarnsHe Bei (Maximum all) +0,4 +0,8 +2,1 +1,3
4
MiHimarbHe (Minimum) ¢ = 0 -0,7 -1,1 -1,7 -1,8
MiHimanbHe (Minimum) ¢ = 1 -1,4 -1,6 -2,2 -2,5
10° MakcumarnsHe Bci (Maximum all) +0,5 +1,2 +2,4 +1,6
4
MiHimanbHe (Minimum) ¢ = 0 -0,9 -1,5 -2,0 -2,1
MiHimanbHe (Minimum) ¢ = 1 -1,4 -2,1 -2,6 2,7
15° MakcumarnbHe Bei (Maximum all) +0,7 +1,4 +2,7 +1,8
?
MiHimarbHe (Minimum) ¢ = 0 -1,1 -1,8 -2,4 -2,5
MiHimaribHe (Minimum) ¢ = 1 -1,4 -1,6 -2,9 -3,0
20° MakcumarnsHe Bci (Maximum all) +0,8 +1,7 +2,9 +2,1
4
MiHimarbHe (Minimum) ¢ = 0 -1,3 -2,2 -2,8 -2,9
MiHimansHe (Minimum) ¢ = 1 -1,4 -1,6 -2,9 -3,0
25° MakcumansHe Bei (Maximum all) +1,0 +2,0 +3,1 +2,3
4
MiHimarbHe (Minimum) ¢ = 0 -1,6 -2,6 -3,2 -3,2
MiHimarieHe (Minimum) ¢ = 1 -1,4 -1,5 -2,5 -2,8
30° MakcumarnsHe Bci (Maximum all) +1,2 +2,2 +3,2 +2.4
®
MiHimarbHe (Minimum) ¢ = 0 -1,8 -3,0 -3,8 -3,6
MiHimarbHe (Minimum) ¢ = 1 -1,4 -1,5 -2,2 -2,7

MpumiTKa. + 3Ha4EeHHS NOKasytoTh BiTPOBI HABAHTAKEHHS HETTO, CMIPSIMOBaHI 10T OpU1.
- 3Ha4€eHHs1 MOKa3yoTb BiTPOBI HABaHT@KEHHS HETTO, CNIPSIMOBaHI [IOHN3Y.

Note: + values indicate a net downward acting wind action.
- values represent a net upward acting wind action.
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PucyHok 7.16 - PosTallyBaHHS LieHTpa Cum Ars OQHOCXUIMX HaBiCiB

Figure 7.16 - Location of centre of force for monopitch canopies
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Tabnuusa 7.7 - 3HadeHHs Conet i Cf s [ABOCXMIMX HEBICIB
Table7.7-¢, ,and cf\/al ues for duopitch canopies

D ——

B i
b/10
cla|D| A fc b
: b/10
B ( &
a0 3 /10
d
KoediLieHTn Tucky HetTo ¢, . (Net Pressure coefficients Cp,net)
OnopHuu nraH (Key plan)
KyT nokputts 3anoBHeHHs! BaranbHui 3oHa | 3oHa | 3oHa | 3oHa
a, °® Blockage KoedaLjieHT Zone | Zone | Zone | Zone
Roof angle a ® cnnm A B C D
[°] Overall
Force
Coefficients
St
-20° MakcumansHe Bei (Maximum all) +0,7 +08 | +16 | +06 | +1,7
4
MiHimaribHe (Minimum) ¢ = 0 -0,7 -0,9 -1,3 -1,6 -0,6
MiHimareHe (Minimum) ¢ = 1 -1,3 -15 | 24 | -24 | -06
-15° MakcumarnsHe Bci (Maximum all) +0,5 +06 | +1,5 | +0,7 | +1,4
?
MiHimarieHe (Minimum) ¢ = 0 -0,6 -08 | 13 | -16 | -06
MiHimaneHe (Minimum) ¢ = 1 -1,4 -16 | 27 | -26 | -06
-10° MakcumarnsHe Bci (Maximum all) +0,4 +06 | +14 | +0,8 | +1,1
4
MiimareHe (Minimum) ¢ = 0 -0,6 -08 | 13 | -15 | -06
MiHimarieHe (Minimum) @ = 1 -1,4 -1,6 -2,7 -2,6 -0,6
-5° MakcumarnsHe Bei (Maximum all) +0,3 +0,5 | +1,5 | +0,8 | +0,8
@
MiimaneHe (Minimum) ¢ = 0 -0,5 -07 | 13 | -16 | -06
MiHimareHe (Minimum) ¢ = 1 -1,3 -15 | 24 | -24 | -06
+5° MakcmarnbHe Bei (Maximum all) +0,3 +06 | +1,8 | +1,3 | +04
?
MiHimareHe (Minimum) ¢ = 0 -0,6 -06 | -14 -1,4 -1,1
MiimarieHe (Minimum) ¢ = 1 -1,3 -1,3 | 20 | 18 | -15
+10° MakcmarnbHe Bei (Maximum all) +0,4 +0,7 | +1,8 | +14 | +0,4
?
MiHimarieHe (Minimum) ¢ = 0 -0,7 07 | 15| 14 | 14
MiHimareHe (Minimum) ¢ = 1 -1,3 -1,3 | 20 | -18 | -18
+15° MakcumansHe Bci (Maximum all) +0,4 +09 | +19 | +14 | +04
4
MiHimarbHe (Minimum) ¢ = 0 -0,8 09 | 1,7 | 14 | 1,8
MiHimareHe (Minimum) ¢ = 1 -1,3 -1,3 | 22 | -16 | -21
+20° MakcumarneHe Bci (Maximum all) +0,6 +1,1 | +1,9 | +15 | +04
®
MiimaneHe (Minimum) ¢ = 0 -0,9 -12 | 18 | 14 | -20




MiximaneHe (Minimum) ¢ = 1 -1,3 -14 | 22 | 16 | -21
+25° MakcumarnsHe Bei (Maximum all) +0,7 +12 | +1,9 | +1,6 | +0,5
4
MiimareHe (Minimum) ¢ = 0 -1,0 -14 | 19 | 14 | -20
MiHimareHe (Minimum) ¢ = 1 -1,3 -1,4 -2,0 -1,5 -2,0
+30° MakcmansHe Bei (Maximum all) +0,9 +1,3 | +19 | +16 | +0,7
?
MiHimarieHe (Minimum) ¢ = 0 -1,0 -1,4 -1,9 -1,4 -2,0
MiHimarieHe (Minimum) ¢ = 1 -1,3 -1,4 -1,8 -1,4 -2,0
MpumiTKa. + 3Ha4EHHS NOKasyoTh BiTPOBI HABAHTEKEHHSI HETTO, CPSIMOBaHi JOr opu.
- 3Ha4eHHs1 MoKasyoTb BiTPOBI HABAHT@KEHHSI HETTO, CNIPSIMOBaHI IOHN3Y .
Note: + values indicate a net downward acting wind action.
- values represent a net upward acting wind action.
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PucyHok 7.17 - Po3TallyBaHHSA HaBaHTaKeHb, OTPUMaHKX 3a JOMOMOr ot Koedd L eHTiB TUCKY st ABOCXMIMX HaBiCiB
Figure 7.17 - Arrangements of loads obtained from force coefficients for duopitch canopie

(9) HaBaHTaXeHHs1 Ha KOXHUIA cxun Bararonpo- (9) Loads on each slope of multibay canopies, as

rOHOBVX HaBICIB, SIK MOKa3aHO Ha PUCYHKY 7.18,
BM3HaHaETLCA i3 38CTOCY BaHHAM KoediLlieHTa Y.,
HaBegOeHoro B Tabrmuji 7.8, [0 3aranbHoi curmm i
KOediUieHTIB  TUCKY HETTO  Ans  OKpeMux
[BOCXUIMX HaBiCiB.

shown in Figure 7.18, are determined by applying
the factors y,,,. given in Table 7.8 to the overall
force, and net pressure coefficients for isolated
duopitch canopies.

Ta6nmusa 7.8 - Koedi LiieHTV 3MEHLLIEHHS ., Arsl 6araronpor oHOBUX HaBiCiB
Table 7.8 - Reduction factors y,,,. for multibay canopies

PoawmiLweHHs
Location

MporiH
Bay

Wi - KOBiLLiEHT 1A BGiX @
Wy factorsfor all @

Ha MaKkCUMarieHy

Ha MiHiMareHy (CrnipsiMoBaHy

(cnpsiMoBaHy JOHW3Y) cury i
KoedaLieHTn TUCKY
on maximum (downward)
force and pressure coefficients

[0BEPXY) cuny | KoediLieHTn
TUCKY
on minimum (upward) force
and pressure coefficients

1 KiHeLpb nporony 1,0 0,8
(End bay)

2 | Opyrui nporiH 0,9 0,7
(second bay)

3 | TpeTii i HacTynHi NporoHn 0,7 0,7
(third and subsequent bays)

AVAVAVAVAVAVAVA

1 .23

.58, 2

1 h

PucyHok 7.18 - BararonporoHosi Hagicy
Figure 7.18 - Multibay canopies

7.4 Okpemi CTiHW, NapaneTu, oropoxi Ta

7.4 Free-standing walls, parapets, fences



peKiaMHi WUt
(1) BHadeHHs pesynbTylOuMX KoediLieHTiB

TUCKY  Cp, net

Ons OKpemMmx CTiH | napanertis

3anexarb Big koediuiedTa cyuineHocTi @ . Ons
CyuinbHux cTiH @ = 1, ana criH 3 80 %

3arOBHEHHS
0,8. Mopucri

(To6TO0 MatoTb 20 % oTBOpIB) P =
CTiHM Ta Oropoxi 3 KoediLjieHTOM

3anoBHeHHSA @ < 0,8 HeobXiaHO po3rnsdaTn sK

NsiocKi rparu
MpumiTtka.

BignoBigHo go 7.11.
lUlogo napanetiB i LwymMoBMX

©ap’ epiB MOCTIB AvB. po3ajin 8.

7.4.1 Okpemi
(1) Om

pesynbTytoui

cmiHU ma naparnemu
OKpemuMx CTiH Ta napaneris
KoediLieHTn  TUCKy Co.net

3g0aoTbes oA 30H A, B, Ci D, sk Lie nokazaHo
Ha p1cyHKy 7.19.

MpumiTtka.

3HaueHHs [OnA  pesyrbTYHuMX

Koed]'Ll,iE')I-iTiB TUCKY Cp,net ans OerMI/I)'( CTiH i
napaneTieB  MOXYTb BM3Ha4artncs 3rigHo 3

HaLlioHarbHK

M  JgogatkoM.  PexomeHpoBaHi

3Ha4eHHa ana OBOX pisHUX  KoeddiuieHTiB
3anoBHeHHs (7.4(1)) HaBegeHi y Tabrmui 7.9. Li
peKoMeHaoBaHi 3Ha4eHHs BiAnNoBiJal0Tb
KOCOMY BiTPY MO BiJHOLLUEHHIO [0 CTiHW, sika He
Mae KyTa (pucyHok 7.19). Ha pucyHky 7.19

300pakeHo

nBa I'IpOTVIJ'I@KHi HanpsaMkKn y

BUMNaOKy CTiHM i3 KyToM. Basooto nrowlero y
[BOX BUMaOKax € 3ararbHa nnowa. [oTpibHo
BWKOPWCTOBYBATU MiHIMHY [HTEPNOMNALII0 MiX

SHa4YEeHHAMA
3aNnOBHEHHA.

08 i 1 pgna koediuieHTa

and signboards
(1) The values of the resulting pressure
coefficients ¢, ¢ 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 ¢;, ¢ should be
specified for the zones A, B, C and D as
shown in Figure 7.19.
Note: Values of the resulting pressure
coefficients ¢, ¢ for free-standing walls and
parapets may be given in the Nationa 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.

Tabnuus 7.9 - PekomeHoBaHi kKoediLieHTV TUCKY O71st OKPEMO PO3TaLLOBaHMX CTiH i napaneTiB
Table 7.9 - Recommended pressure coefficients for free-standing walls and parapets

CyLUinbHiCcTH 3oHa A B C D
Solidity Zone
(p=1 0e3 KyTiB I/h<3 2,3 1,4 1,2 1,2

(Without return corners)

I/h=5 29 1,8 14 1,2

I/hz10[ 34 21 1,7 1,2

i3 KyTamm npu JOBXUHI CTOPOHM = h@
(with return corners of length = h?)

21 18 14 12

¢»=08

1,2 1.2 12 12

a JliHiHa iHTepnonsiLi st BUKOPUCTOBYETLCS AN KYTiB NPW CTOPOHaX i3 AoBxMHOW BiA 0,0 Ao h.
@Linear interpolation may be used for return corner lenaths between 0,0 and h.
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PucyHok 7.19 - Bubip 30H Ans OKpeMo po3TallioBaHWX CTiH i mapaneTis
Figure 7.19 - Key to zones of free-standing walls and parapets

(2) BasoBa BMCOTa Al OKPEMWX CTiH
npuiveeTscs sk z, = h (pucyHok 7.19).
Basosa BvcoTa Ans napanetiB y OGyaiBrsax
NpUAMaeTbes Sk 2, = (h + hp) (pncyHok 7.6).
MpumiTka. LWogo napanetiB i wymoBux
©ap’ epiB MOCTIB AMB. po3ain 8.

7.4.2 KoeghiuieHmu 3amiHeHHs1 Oril CIMiH,
020Pp0X | nNaparemia

(1) SAkwo 3 HaBITPAHOI  CTOPOHM
pO3TallOBaHi iHLWi CTiHA Y/ OropoXi, siKi
BULLi ab0 OOHaKOBI 3a BUCOTOIO 3 CTiHOH YN
OropoXeto, Lo pOo3rnsaaloThes, Todi Ao
KoediLUieHTa TUCKY HETTO A CTiH i

rparyacTmx Oropox MOXe Byt
3aCTOCOBaHWA  [OOaTKOBUA  KoeddiLieHT
3aropopKeHHs.  3HadeHHs  KoediujeHTa

3arOPOPKEHHS 3aNeXUTb Bif BiACTaHI X MiX
CcTiHavm abo oropoxamn i KkoediuieHTa
CyuifbHOCTI @ , NigBiTPsHOI  (3axMCHOI)
CTiHN @60 OropoXi. 3HaqeHHs Y HaBemeHi
Ha p1cyHky 7.20.

PesgynbTytounn koediLieHT TUCKY HETTO Ha
3arOpoMKEHY  CTiHY Conet,s BASHEHAETHCH
TaK:

Co.nets = Ws ™ Cp,net-

(2) KoediuieHT  3aropomKeHHst He
3aCTOCOBYETLCA B KiHUi 30H y Mexax
BiACTaHi h, 3amipsiHOI Bif BiflbHOrO KiHUSA
CTiHW.

(2) The reference height for free standing
walls should betaken as z, = h , see Figure
7.19. The reference height for parapets in
buildings should be teken as z, = (h + hp) see
Figure 7.6.
Note: For parapets and noise barriers of
bridges see Section 8.

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 additiona shelter factor can be used
with the net pressure coefficients for
boundary walls and lattice fences. The value
of the shelter factor g depends on the
spacing between the walls or fences x, and
the solidity ¢, of the upwind (sheltering) wall
or fence. Vaues of yg are given in Figure
7.20.
The resulting net pressure coefficient on the
sheltered wall, ¢, 45 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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PucyHok 7.20 - KoediLieHT 3aropomkeHHs Y ¢ ns CTiH | oropox Arst 3HaqeHb ¢osig 0,8 no 1,0
Figure 7.20 - Shelter factor y 4 for walls and fences for ¢p-values between 0,8 and 1,0

7.4.3 PexramHi wumu

(1) Ons pexnamHuX LWMTIB, MNiOHATUX Hag,
3emnelo Ha Bucoty z, , Girbly HixX h /4
(pycyHok 7.21), KoeddLieHT cvnn HaeedeHi

y dopmyrii:

Cf=1,80.

Lisa doopmyria Takox AivicHa Ans Z, , MEeHLUOi
HbX h/4iblh<1.

(2) PiBHOgjto4a HOpMarbHOI CMM Ana LWmMTa
MOBMHHA MPUAMATUCA Takow, Lo Adie Ha
BUCOTI LEHTpa LWMTa, 3 TOpPU3OHTarbHUM
EKCLIeHTPVCUTETOM €.

MpumiTka.  3Ha4eHHS  rOpU3OHTarbHOro
EKCLIHTPUCUTETY € MOXEe HaBoauTUCa Yy
HaujoHarbHOMy — Jodarky. PexomenposaHe
3HAYEHHS:

e=+025+b.

(3) PexnavHi wm1Tun, NigHATi Haa 3emriero Ha

7.4.3 Sgnboards

(1) For signboards separated from the
ground by a height Z grater than h /4 (see
Figure 7.21), the force coefficients are given
by Expression (7.7):

(7.7)

Expression (7.7) is aso applicable where Z
islessthanh/4and b/ h< 1.

(2) The resultant force norma to the
signboard should be taken to act at the
height of the center of the signboard, with an
horizontal eccentricity e.

Note: The vaue of the horizonta
eccentricity e may be given in the National
Annex. The recommended valueis:

(7.8)
(3) Signboards separated from the ground



BUCOTY Z, , MeHLLy HbX h/4inpub/ h>1,
MOBVHHI ~ PO3rNAOaTUCa  SK  CTiHW-OrOpPOXi
(7.4.1).

(4) MotpiBHO NpoBOATV NEPEBIPKY Ha
BTpaTy CTIKOCTi BHacnigok aveepreHuii abo
3pUBHOrO diarepa.

by a height zg less than h /4 and with b/ h >
1 should be treated as boundary walls, see
741.

(4) Divergence or stal flutter instabilities
should be checked.

e
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MpuwmiTka 1. basoa BucoTaz, =z +h/ 2.
Note 1: Reference height: z,= z, ¥h/2.
MpumiTka 2. Basosa nrowaA,s=b - h.

Note 2: Referencearea: A s =b - h.

PucyHok 7.21 - BusHadeHHs Ors pekriaMmHnX LLUUTIB
Figure 7.21 — Key for signboards

7.5 K oedhidieHT TepTa

(1) Tepta notpibHO posrnggat  Ons
BUNaOKiB, BU3Ha4eHnX y 5.3(3).

(2) [Ona noBepxOHb CTiH i MOKPUTTA
noTpibHO  BMKOPUCTOBYBATUCS  KediLlieHTn
TEPTA Gy, AKi HaBeaeHi B Tabrmui 7.10.

(3) Basosa nrola Ay HaBedeHa Ha PUCYHKY
7.22. Cvirm TepTa NoTpibHO Npukragary o
YaCTVH 30BHIiLLUHBOI MOBEPXHI, NaparnenbHol
BITPY, pO3TalloBaHMX Ha BIACTaHi B
KapHW3iB @00 KYTiB 3i CTOPOHM BIiTpYy, LUO
[0pi BHIOE MEHLLIOMY 3i 3HaueHb 2b abo 4h.

(4) BagoBy BMCOTY Z, MOTPIGHO MpuAMETY
TaKOH0, LU0 AOpiBHIOE BUCOTI KOHCTPYKLiT Han,
3emrieto abo BucoTi Byaisni h (pucyHok 7.22).

7.5 Friction coefficients

(1) Friction should be considered for the
cases defined in 5.3(3).

(2) The friction coefficients ¢y, for walls
and roof surfaces given in Table 7.10, should
be used.

(3) The reference area Ay, is given in Figure
7.22. Friction forces should be applied on
the part of the external surfaces pardlel to
the wind, located beyond a distance from the
upwind eaves or corners, equal to the
smallest value of 2b or 4h.

(4) The reference height z, should be taken
equal to the structure height above ground or
building height h, see Figure 7.22.

Ta6rmus 7.10 - KoediLlieHTv TepTs ¢, [irist NOBEPXOHD CTiH, NapaneTiB i MoKpuTTS
Table 7.10 - Frictional coefficients ¢, for walls, parapets and roof surfaces

MosepxHA KoediLieHT TepTa
Surface Friction coefficient
Ctr

naoka (cTanb, rrgoKuin 6eToH) 0,01
Smooth (i.e. steel, smooth concrete)

"py6a (HepiBHa) (rpybui BETOH, NPOCMOrEHi AOLLIKK) 0,02

Rough (i.e. rough concrete, tar-boards)

Ly>xe rpyba (rpebeHi, pebpa, ckraaoku) 0,04

Very rough (i.e. ripples, ribs, folds)
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PucyHok 7.22 - Basosa nrowa anst Tepts
Figure 7.22 - Reference areafor friction

7.6 KOHCTPYKTVBHI €remMeHTV 3 MPSIMOKY THUM
nepepi3om
(1) KoediuieHT oMM ¢ KOHCTPYKTMBHUX
€rleMeHTiB MPSMOKYTHOrO NEPEPi3y npu HanpsMKy

7.6 Structural elements with rectangular
sections
(1) The force coefficient ¢ of structural elements
of rectangular section with the wind blowing nor-

BITPY, HOPMarbHOMY [O CTOPOHM  MeEpepisy, mally to a face should be determined by Expres-
noTpiOHO BU3Ha4aTK 3a hopmyroto: sion (7.9):
Cr=Cro* Wre Wy, (7.9)

Ae ¢ - Koedd LlieHT cumm NpsIMOKYTHOrO nepepi sy
3 rOCTPUMM KyTamm i 6e3 BpaxyBaHHSI KpanoBux
edpeKTiB 3rigHO 3 pUCyHKOM 7.23;

W, - KOEdiLiEHT 3MeHLLeHHs A KBapparHuX
NEPEI3iB i3 3a0KPYTIIEHNMN KyTam, Y, 3aeXnTb
BiA ymcna PenHonbaca (npumitka 1);

W), - KoediLieHT ypaxyBaHHS KpalioBUX eqexTiB
s eNEMEHTIB i3 BiflbHUM 00TiKaHHAM KpaiB.

where: ¢y is the force coefficient of rectangular
sections with sharp corners and without free-end
flow as given by Figure 7.23;

W, is the reduction factor for square sections with
rounded corners. y, depends on Reynolds
number, see Note 1;

W, is the end-effect factor for elements with free-
end flow as defined in 7.13.

"51,0
28 " 3
- E s— b
o4 10
5 g T
472,35
121
20
-1 1.656
4
1.54
.,
4
] >z
1 o
J08
0.54
0
A 2 ST 1 2 S 10 20 S0 dv

PucyHok 7.23 - KoediLieHTu cimm ¢ p NPsIMOKYTHOT O Mepepi 3y 3 roCTpuMM KyTamu i 6e3 BirlsHor o obTikaHHs Kpais

Figure 7.23 - Force coefficients ¢, of rectan- gular sections with sharp corners and without free-end flow

Mpumitka 1. 3HadeHHa g,
H3OaBaTucs Yy  HauioHarbHOMY  JOAaTKYy.
PexomeHaoBaHi NpubmMsHi BEPXHI FpaHUYHI

MOXYTb

Note 1: The values of y , may be given in
the Nationa Annex. Recommended
approximate upper bound values of y | are



3Ha4eHHs1 ), HaBEOEHO Ha PUCYHKY 7.24.
PvicyHok 7.24 NPUAMaETLCA ana
HU3bKOTYpPOYrieHTHMX ymoB. Lli koediuieHTn
MPUIAHSTI 3 MipKyBaHb Gesnexu.

Mpumitka 2. PucyHok 7.24 MOXe TaKox
BUKOpUCTOBYBaTuCA ans Oyaiserb i3 h / d >

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 dso be used for
buildingswith h/ d > 5,0.

» /b

5,0.
vt
1.0 \
0,51
0
0 0,1 0,2 0,3 04

PucyHok 7.24 - Koedii LlieHT 3HVKEHHS Y, 1A KBOPATHUX NEepepisiB i3 3a0KpyriieHMMM Ky Tamm
Figure 7.24 - Reduction factor y, for asquare cross-section with rounded corners

(2) Basoy nrotty A, s NOTPIGHO BU3HaHETM
3a opmMynoto:

Arele'b'

[e [-oBKNHA KOHCTPYKTUBHOTO €MEMEHTa,
SKWI pO3rNsaacTbes.

Basosa BrcoTa z, [0pi BHIOE MaKkCMaribHi
BUCOTi Had 3eMreto YaCTUHM, Lo
pO3rNSAaETLCS.

(3) Anga nnactnHyacTux enemeHTie (d/ b <
0,2) NigNnoMHi cvrm NP NEBHUX KyTax
araku BiTPY MOXYTb MPU3BECTU O
3POCTaHHS 3Ha4eHb C; A0 25 %.

7.7 KOHCTPYK TUBHI enemMeHTu 3
roCTpUMM KpasiMu y nepepisi
(1) KoediLieHT cumm ¢y KOHCTPYKTMBHUX
€IIEMEHTIB i3 FOCTPUMM KpasiMmn Y nepepisi
(Hanpvkrag, eneMeHTM 3 MOonePedHUMU

(2) The reference area A,y should be
determined by Expression (7.10):
(7.10)

where: | is the length of the structura
element being considered.
The reference height z, is equa 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 ¢, of structural
elements with sharp edged section (e.g.
elements with cross sections such as those

nepepizaMn, SK Ha  PUCYHKY  7.25) shown in Figure 7.25) should be determined
BU3Ha4Yal0Tb 3a GOPMYJIOH: using Expression (7.11):
Cr=Cro* Wy (7.11)

[ie y), - Koedi L eHT KpanoBux edexTiB

where: y, is the end-effect factor (see 7.13).
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PucyHok 7.25 - KOHCTPYKTVBHI €eMEHTI 3 rOCTpUMUM KpasiMi y Nepepi 3i
Figure 7.25 - Sharp edged structural sections

MpumiTka 1. Y HauioHarbHOMy AoAaTKy MOXYTb
BI3Ha4aTUCh C;. PexoMeHzoBaHe 3HaHeHHs A
BCiX eneMeHTiB 0e3 roctpux kpaiBs 2,0. Lle
3Ha4eHHs  GasyeTrbCA  Ha  BUMIPIOBaHHSX
HU3BbKOTYPOYIIEHTHMX YMOB. 3HadeHHs
NPUAMaETBLCA 3 YMOB Gesnexu.

Mpumitka 2. ®opmyna (7.11) i pucyHok 7.25
MOXYTb TaKOX BUKOPUCTOBYBAaTUCS Ans OyAisernb
ish/d>5,0.

(2) PospaxyHkoBi nroLLi (PUCYHOK 7.25) NOBUHHI
Oy TV NPUIAHSTI SIK HABEOEHO HIDKYE:

y X-Hanpsmky (in x-direction): A ge, =1 b;

Note 1: The Nationa Annex may specify ¢ (. For
dl 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 asafe value.

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:

(7.12)

y y-Hanpsimky (in y-direction): A,ef,y= I*b,

e | OOBXMHa KOHCTPYKTUBHOTO ENeMeHTa, KU
pO3r NSA2ETHCS.
(3) Y BCix BMNaOKax pO3paxyHKOBa BMCOTA Z,

where: | is the length of the structura element
being considered.
(3) In all cases the reference height z, should be



NPUAMBETLCS TaKOK, sSiKa JOPiBHIOE BUCOTI Had
3emriero 0 Nepepiay, Lo poarNisaaETbos.
7.8 KOHCTPYKTMBHI eremMeHTU 3 MonepedHnM
nepepi3oM y dopMi NpaBUIbHOr 0 Gar aToKy THUKa
(1) KoediUieHT cumm ¢; KOHCTPYKTHUBHWX enemeH-
TiB 3 NpaBuSbHUM BararoKyTHUM Mnepepi3oM i3
n’sitbMa abo GirbLue CTopoHaMK Crif, BU3Ha4aTh

3a chopmyrioto:

Cf= cf_O . Lp)\‘

[e Y, - KoediLieHT KpanoBMX YMOB, BU3HaHEHUN
y 7.13;

Cro - Koedi LLiEHT CUIM KOHCTPYKTUBHUX ENeMeH-
TiB 6e3 KpaioBnx echexTiB.

MpyMiTKa, 3HAYEHHS Cp(y MOXYTb HEBOOUTUCS Yy
HaLjioHarbHOMy ,D,O,D:aTKy. PexomeHnoBaHi
TpaouLLivHI 3Ha4EHHS TPYHTYIOTBCS Ha
BU/MiPIOBaHHSX HU3bKOTYPOYNEHTHNX YMOB, LLO
HaBeneHi B Tabmmui 7.11.

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 ¢; of structural elements
with regular polygonal section with 5 or more sides
should be determined using Expression (7.13):

(7.13)

where: y, is the end-effect factor as defined in
7.13;

Cr is the force coefficient of structural elements
without free-end flow.

Note: The values of c;y may be given in the
National Annex. Recommended conservative
values based on measurements under low-turbulent
conditions are givenin Table 7.11.

Tabnmus 7.11 - KoediLieHT c1mm ¢ Ars NpaBusibHIX Gararoky THIX nepepisis
Table 7.11 - Force coefficient ¢, for regular polygonal sections

Yucro Mepepian I"napkicTb noBepxHi i| Yucro PerHonbaca Cro
CTOpPiH Sections KyTiB Reynolds number
Number Finish of surface and Re (1)
of sides of corners
5 [T ATUKYTHUK Yai Yci 1,80
Pentagon All All
6 LUl ecTMKYTHMK Yci Yci 1,60
Hexagon All All
8 BocbMyKY THUK [ naoka noBepxHs Re<24-10° 1,45
Octagon surface smooth
r/b<0,075(2) Re23-10° .30
Re<2-10° 1,30
Rez7-10% 1,10
10 [ecaruky THUK Yci Yci 1,30
Decagon All All
12 |AsaHagusaTvkyTHUK |Inianka nosepxHs (3)| 2-10° < Re< 1,2-108 0,90
Dodecagon KYTW 320KpyrIieHi
surface smooth (3)
corners rounded
Yci iHwi dl others Re< 4-10° 1,30
Re>4-10° 1,10
16-18 |WicTHaouaTMKyTHUK| I naoka noBepxHs (3) Re< 2-10° Poarnspgerbes sk
Hexdecagon KYTW 3a0KpyrrieHi KPYroBvin Lnsminap
surface smooth (3) (7.9)
corners rounded treat asacircular
cylinder, see 7.9
2:10° < Re< 1,2-10° 0,70
(1) Yncrio PeitHOMbaCa BIUBHEMAETECH 3 V = v, , 3HaHeHHsI v, - B4.3, Re- 7.9,
(1)Reynolds number with v = v, and v, given in 4.3, Re, is defined in 7.9.
(2) r - pagiyc 3a0KpyreHHs), b - aiaMeTp OnMCcaHoro Kora (pUcyHokK 7.26).
(2) r = corner radius, b = diameter of circumscribed circumference, see Figure 7.26
(3) BwusHaueHe Lwnsixom BUNPobyBaHb Yy aepoavHaMiyHIn TPyOi CeKLiMHMX MOZENen 3 NOBEPXHEC
i3 ranbBaHi 30BaHOI cTani i nepepiom b = 0,3 M, i paaiycom 3aokpyrnieHHs 0,06b.
(3) From wind tunnel tests on sectional models with galvanised steel surface and a section with b =
0,3 m and corner radius of 0,06b.

PucyHok 7.26 - [MpasunbHuiA GararokyTHUA nepepi3
Figure 7.26 - Regular polygonal section

(2) Ama Gynisenb i3 h / d > 5, ¢y Moxe

BU3Hayatnuca 3a  GopMyrio (7.13)

(2) For buildings where h/ d > 5, ¢,y may
be determined from Expression (7.13) and



Tabrmuero 7.11 Ta 3rigHo 3 pucyHKom 7.25.
(3) BimHocHy nrowly A, NoOTPiGHO
BU3Ha4aTK 3a oopMyIIoHo:

Aref=l°b*

e |-0OBXMHA KOHCTPYKTUBHOIO EMEMEHTS,
SKWIA PO3r NSHAETLCS;
b - giameTp OnNMcaHoro Kora (PUCyHoK 7.26).

(4) bBesoBa BucoTa z, , WO [OPiBHIOE
MaKCUMaribHi BUCOTI Haf, 3eMIiet0 eNnieMeHTa,
SKVIN PO3rNsaaeThCs.

7.9 Kpyrosun unniHap

7.9.1 KoeghiujeHmu 306Hi WHBb020 MUCKY

(1) KoediuieHTn TUCKy nepepisiB 3anexarb
Bi g uncen PenHonbaca Re, ski BU3Ha4aioTh 3a
dopmyIioHo:

Re

ne b - piaverp;

V - KiHemMarnyHa B’ si3KiCTb NOBI TP (V =
15-10% m2/c);

V(z) - MaKkcumarbHa LWBWUAKICTb  BiTPY
BM3Ha4YaETLCA  3riJHO 3  MPUMITKO 2,
PMCYHKOM 7.27 Ha BICOTI Z,,

(2) KoedduieHTV 30BHILLHLOrO TUCKY Coe
KPyroBvX LMMiHAPIB BU3HaYal0Tb TaK:

Coe

ne cpo - KoediLieHT 30BHiLUHBOrO TUCKY 6e3
ypaxyBaHHs KpaiioBux edpexTiB (3);

Wy - KOEdILiEHT KpalioBuX yMOB (4).

(3)  KoediLieHT 30BHILLHBOrO TUCKY C,q
HaBedeHUA Ha PUCYHKY 7.27 [ra pisHKUX
yncen PerHonbaca, sk dyHKLIA KyTa a.

(4) KoediuieHT KpaioBMX YMOB BU3Ha4YalOTb
3a qoopmyroto:

Yig =1

4
Vo =W+ =y ;‘)-COS(E~

Vi =W

e 0, - TOYKa BiJpu1BYy NMOTOKY (PVCYHOK
7.27);
W)~ KoediLieHT KpainoBux ymoB (7.13).

the information contained in Table 7.11 and
Figure 7.25.

(3) The reference area A, is should be
obtained from Expression (7.14):

(7.14)

where: | is the length of the structural
element being considered;

b is the diameter of circumscribed
circumference, see Figure 7.26.

(4) The reference height z, is equa 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).

_b-v(ze)

v (7.15)

where: b is the diameter;

vis the kinematic viscosity of theair (v =
15-106 m?/s);

V(z,) is the peak wind velocity defined in
Note 2 of Figure 7.27 at height z,,

(2) The external pressure coefficients ¢, , of
circular cylinders should be determined from
Expression (7.16):

=Ch0 Wra- (7.16)
where: ¢, g is the external pressure
coefficient without free-end flow (see (3));
W, is the end-effect factor (see (4)).

(3) The external pressure coefficient ¢, is
given in Figure 7.27 for various Reynolds
numbers as afunction of angle a.
(4) The end-effect factor g, is given by
Expression (7.17):

ana (for) 0°< a £ o pins

(m]] ana(for)omin So <t ;

& A~ Umin
ana (for)a 4 < a <1809,
(7.17)
where: a, is the position of the flow
separation (see Figure 7.27);
), is the end-effect factor (see 7.13).
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MpumiTka 1. MPOMIXKHI 3HA4EHHS MOXYTb BU3Ha4aTUCA TiHi MHOKO iHTEPMOMSLL 0.

Note 1: Intermediate values may be interpolated linearly.

MpumiTka 2. TUNOBI 3Ha4eHHSA NSt pUCyHKa 3BedeHi B Tadbmmuo 7.12. PucyHok i Tabmmus Bu3HaqaloTbCst Ymcnom PeviHombaca 3

HaBedeHnm y 4.5.

vV =

2-q,
p

i qp



2-q,

vV =
Note 2: Typical vaues in the above Figure are shown in Table 7.12. Figure and Table are based on the Reynolds number with P and % given
in4.5.

MpumiTka 3. BEPXHiii NiBUN PUCYHOK BUSHAHEETLCA EKBIBANIEHTHOIO HEPIBHICTIO K / b, MEHLLOK HixX 5104, TunoBe 3HaEHHs BICOTY HepiBHOCTI Kk
HaBeneHo B Tabrmui 7.13.

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.
PucyHok 7.27 - Po3nofjn TUCKY KpyroBuX LMiHAPIB ANS pisHUX 3Ha4eHb Yncria PerHonbaca i 6e3 ypaxyBaHHS KpaioByx edekTiB

Figure 7.27 - Pressure distribution for circular cylinders for different Reynolds number ranges and without end-effects

Tabnuua 7.12 - Tynosi 3Ha4eHHs And po3nogdiny TUCKY Ard KPyroBuX LI HAPIB NPK pi3HMX 3Ha4eHHsIX Yncen PerHornbacai 6e3 BpaxyBHHS KpaioBux

TiB
Table 7.12 - Typical values for the pressure distribution for ci rculirq?y(l inders for different Reynolds number ranges and without end-effects
Re Amin Cp,0min aa Co.0.h
510° 85 -2,2 135 -04
2106 80 -1,9 120 -0,7
107 75 -1,5 105 -0,8
Ae (where):
Qi - MOTMOXEHHS! MiHiMaribHOr o TUCky, rpap. (is the position of the minimum pressurein [°]);

C,y 0rmin - 3Ha4EHHS MiHiMarbHoOro koedi LienTa Tueky (is the value of the minimum pressure
ooéfficient);

Q4 - MOMOXEHHS PO3roAi Sy MOTOKY BITPY, rpaa. (is the position of the flow separation in [°]);
Co0,h" 0asoBuin koediLieHT TUcky (is the base pressure coefficient).

(5) BasoBy oLy A, NOTPi6HO BUSHAMETU (5) The reference area A, should be

3a dopMyrioH: determined from Expression (7.18):
Ag=1°b. (7.18)
(6) bBasoBa BuCOTa z, [OpiBHIOE (6) The reference height z, is equal to the
MaKCMMareHin BUCOTI Hagd, 3emrielo 30HM, maximum height above ground of the section
LLO PO3rnsiaaeThbes. being considered.
7.9.2 KoeghiuieHmu curu 7.9.2 Force coefficients
(1) KoediuieHT curm c; ona ckiHueHoro (1) The force coefficient ¢; for a finite
KPYroBoro uusiHgpa noTpibHO BU3HadaTh circular cylinder should be determined from
3a doopmyoto: Expression (7.19):
Cf= Cf,O ‘llJ)\ y (719)
Aecro - KoediLieHT cumm umniHapie 6e3 where: Cro is the force coefficient of
06TiKaHHS BiNlbHUX KiHLiB (pUCyHOK 7.28); cylinders without free-end flow (see
W), - KoediLieHT kparoBnx edexTis (7.13) Figure 7.28);
Y, isthe end-effect factor (see 7.13).
Co
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MpumiTka 1. PucyHok 7.28 MoxHa Takox BukopucTtary ans 6yaisens iz h/ d >5,0.
Note 1: Figure 7.28 may also be used for building with h/ d >5,0.

2-q,

vV =
MpumiTka 2. PucyHok 7.28 Bu3Ha4aeTbes uncriom PefiHonbaca 3 P qp , HaBedeHoro B 4.5.




v= ,_-2~ 9o
Note 2: Figure 7.28 is based on the Reynolds number with P and % givenin4.5.

PuvcyHok 7.28 - KoediLieHT curm ¢y g KpyroBux LuriHapis ©e3 06TiKaHHS BiNbHMX KiHLiB i A pi3HOI eXBiBareHTHOI LLOPCTKOCTI K/ b
Figure 7.28 - Force coefficient c;( for circular cylinders without free-end flow and for different equivalent roughness k/ b

(2) 3HaueHHs exBiBarNeHTHOI LLOPCTKOCTI
NOBEPXHI k HaBeaeHo B Tabrmui 7.13.

(3) Ans Butnx Kabenis Cro= 1,2 ons BCix
3HaudeHb Ymncrna PeiHonbaca Re.

(2) Values of equivalent surface roughness
karegivenin Table 7.13.

(3) For stranded cebles ) is equal to 1,2
for al values of the Reynolds number Re.

Tabnuua 7.13 - Koedi LieHT exBiBareHTHOI LLIOPCTKOCTI MOBEPXHi K
Table 7.13 - Equivalent surface roughness k

Twn noBepxHi EkBiBaneHTa Twvn noBepxHi EkBiBaneHTa
Type of surface LLIOPCTKiCTb K, MM Type of surface LLIOPCTKICTb K, MM
Equivalent Equivalent
roughness kK, mm roughness kK, mm

Ckrio 0,0015 [ Mapkuin 6eToH 0,2

glass smooth concrete

[MornipoBaHui metan 0,002 CrpyraHa gepesvHa 0,5

polished metal planed wood

BucokosikicHe dapOyBaHHs 0,006 I"py6uin 6eToH 1,0

fine paint rough concrete

@ gpbyBaHHSA HaNUIMEHHAM 0,02 I"py6o posnunsiHa aepesvHa 2,0

spray paint rough sawn wood

Crarnb 6e3 nokputTs bright 0,05 Ipxa 2,0

steel rust

YasyH 0,2 Kaw' sHa knaoka 3,0

cast iron brickwork

["anbBaHi 30BaHa cTarnb 0,2

galvanised steel

(4) Bagosy nriolLly A, NOTPiGHO NpUAMATM
3a opMyroto:

Ae=1+b.

Je | - DOBXUHA KOHCTPYKTUBHOrO efeMeHTa,
LLIO PO3rMsA2€TLCS.

(5) BasoBa Bucota z,  [AopiBHIOE
MaKCUMaribHivi BUCOTI Had, 3eMrieto 30HM, LLO
pO3rnsaaEThCs.

(6) [Ona uuningpie nobnmay  nnockol
NMOBEPXHi 3 BiAHOLLEHHSAM BiACTaHi zg/ b <
1,5 (pucyHok 7.29) HeobxigHa ocobGrmea
pexomeHaaLli si.

(4) The reference area A,y should be
obtained by Expression (7.20):
(7.20)

where: | is the length of the structura
element being considered.

(5) The reference height z, is equal to the
maximum height above ground of the
section being considered.

(6) For cylinders near a plane surface with
adistanceratio zg/ b<1,5 (see Figure 7.29)

special advice is necessary.

Z'g

N S I T N A N Sl AN AW
PucyHok 7.29 - LinniHap nobrnm3y nriockoi noBepxHi
Figure 7.29 - Cylinder near a plane surface

7.9.3 KoegbiuieHmu curu 05 8epMuUKaribHUX
UUrTHOPI8, po3maLiosaHux y psio

[ns  BepTUKarbHWX  KPYroBUX LMMIHAPIB,
pO3TalloBaHNX Y Psif, KOediLieHT cnmm Crq
3aMexunTb BiJ HanpsvKy BiTPY BiJHOCHO OC
psgy | Bi4 BiOHOWEHHS BiACTaHI a 0o
fOiavetpa b, sk Bu3Ha4eHO B Tabrmui 7.14.
KoediuieHT cumm C; st KOXKHOTO umniHapa
MOXHa OTpMMaTK 3a hopMysioto:

Cf= Cf,O ’L|J)\ * K,

Ae Cr(y - KoediLieHT curm uurniHapis 0e3
00TiKaHHS BinMbHWX KpaiB (7.9.2);

7.9.3 Force coefficients for vertical cylinders
in a row arrangement

For vertical 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, ¢, for each cylinder may be
obtained by Expression (7.21):

(721)

where: ¢ry is the force coefficient of
cylinders without free-end flow, (see 7.9.2);




W), - koediLieHT kparoBnx edexTis (7.13);

K - Koedi LieHT, HaBedeHwn y Tabrmmuj 7.14
(ans Hanmbi NbLL HECTIPUATIIMBAX HANPSMKiB
BITPY).

), is the end-effect factor (see 7.13);
K isthe factor given in Table 7.14 (for the
most unfavourable wind direction).

Tabnuuga 7.14 - Koedi LieHT K Arst BepTUKaNbHUX LnIiHAPIB, PO3TaLLOBaHNX Y psia,
Table 7.14 - Factor k for vertical cylindersin arow arrangement

alb K . 2 a_
alb<35 1,15
35<al/b<30 - i = an
’ 210~ N/ LA N\l
© 180 J P b
alb>30 1,00 b

a - BiacraHb (distance)
b - gjamertp (diameter)

7.10 Cchepy

(1) KoediuieHT cnmm y Hanpsmvky gii BiTpy
Cry BM3HaHEETBCS  sK  dyHKUis  uucra
PenHonbaca Re (7.9.1) Ta exBiBaneHTHOI
wopcTkocTi k/ b (Tabrmugs 7.13).
Mpumitka 1. 3HaqeHHs  Cpy
HaBoONTUCA Y

HauioHarbHOMY — poparky. PekomeHgosaHi
3HaYEHHS!, BUW3HAYEHi BUMIPIOBaHHSAMU Y
cnaboTypOyneHTHOMY MOTOLj, HaBedeHi Ha
pucyHky 7.30 3a uucriom PefiHombaca 3

2-
v= 29

P Gy BUSHEMEHOTO Y 4.5.
MpumiTka 2. 3HaveHHst Ha pucyHky 7.30
obmexeHi ymoBoto z.>b/ 2, e z_ - BiACTaHb
BiA cdepyt 4O MIIOCKOI MOBEPXHI, % - fiamerp
(pucyHok 7.31). Ana z, <b /2 koediuieHT
CUIM Cp y MHOXKUTBCS Haq,G.

MOXYTb

7.10 Spheres

(1) The alongwind force coefficient c;, 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 Crx May be given in
the National Annex. Recommended values
based on measurements in low turbulent
flow are given in Figure 7.30. Figure 7.30
is based on the Reynolds number with

2-
v= 29

P and gpgivenin4.5.
Note 2: The vaues in Figure 7.30 are
limited to values z_ > b/ 2, where z_ is the
distance of the sphere from a plain surface,
b is the diameter (see Figure 7.31). For z
<b / 2 the force coefficient c;, is be
multiplied by the factor 1,6.

C, 0,7
0,6
: \
05 \
\ Klb
04 10°
\
03 \\ 10"
0.2 10*
smFoth surfiace
o rnanka noneﬂx
0,0 —
10° 2 3 45678 10° 2 3 4567810 2 3

Re

PucyHok 7.30 - KoediLjieHT cumm y HanpamKy Aii BiTpy 4ns cdep
Figure 7.30 - Alongwind force coefficient of a sphere
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PucyHok 7.31 - Cdepa nopsiz, i3 MrocKor NOBEPXHED




Figure 7.31 - Sphere near aplain surface

(2) KoeduuieHT BepTUKarnsHOI cunm G, Ars
cdrep BU3HaYaETLCS 3a GOPMYIIOH:

cfz— 0 ana (for) z, > b/2;

(2) The vertical force coefficient ¢, of
spheresis given by Expression (7.22):
(7.22)

= +0,60 ans (for) z,> bl2.

(3) B obox Bunaokax Gasosa mrowia A,
MOBVHHA OTPUMYBATUCS TaK:

(4) Basosy BMCOTY NOTPIBHO NpUIAMATK SK:

7.1 Ipamyacmi
nioMocKu

(1) KoediujeHnt
KOHCTPYKLjin niamMocCTKiB i3
napanesibHIMM nosicamu noTpibHO
BU3Ha4aTu 3a GopMyIioto:

KOHCmpyKujii  ma

cunm
Ta

C; rpard4acTix

Ae Cro - KoediUieHT cum  rpar4actmx
KOHCTPYKLiA Ta NigMOCTKIiB 6e3 KpaioBux
edexTiB. BiH HaBegeHwin Ha pyucyHkax 7.33 -
7.35 K dyHKLiS KoedaiLieHTa CyLinbHOCTI @
(7.11(2)) i umcna PetHorbaca Re;

Re - uucno PelHonbaca, npumHsaTe Ha
OCHOBIi CEpEnHLOro Ajaverpa CTPKHS by
(npumiTka 1);

W, - KOEdiLi€HT, IO BPaxoBye KPAMOBi

edexT  (7.13) aK  dyHKUIS  FHYYKOCTI

CTPWKHSA A, WO pospaxoBaHa 3a /i b = d

(pycyHok 7.32).

Mpumitka 1. Pucynkm 7.33 - 7.35

OasytoTec  Ha umcni PerHonbaca 3
[2-q

v= |—£2

Vo g, » HaBEAEHOro B4.5.
MpumiTka 2. HauioHarbHUiA JOOaTOK MOXe

(3) In both cases the reference area
A gshould be obtained by Expression (7.23):

A, = TID?4. (7.23)
(4) The reference height should be taken as:
z,=z,+bl2. (7.24)

7.11 Lattice structures and scaffoldings

(1) The force coefficient, ¢; of lattice
structures and scaffoldings with parallel
chords should be obtained by Expression
(7.25):

Cr= Cr0 Wy (7.25)
where: ¢, is the force coefficient of lattice
structures and scaffoldings without end-
effects. It is given by Figures 7.33 to 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;

), 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.

Note 1: Figures 7.33 to 7.35 are based on the

2.
v Iz_qa

| p
\ k and qp

Reynolds number with
givenin4.5.

Note 2: The National Annex may give a
reduction factor for scaffolding without air

HamaBatn  KoediLieHT  3MeHLIeHHa  anst tightness devices and affected by solid
nigMocTkiB ~ ©6e3  MOBi TPOHENPOHWKHOI building obstruction. A recommended value
Or opoXi i Ha  sKi BMNIMBaOTb isgivenin prEN 12811.
Or OPOKYBarbHi CyLji rbHi cnopyu.
PexomengoBaHe 3Ha4eHHs HaBeaeHo B prEN
12811.
b4
,/Agk
4b, g
PucyHok 7.32 - ['paryacTi KOHCTPYKLiT abo niaMoCcTkn
Figure 7.32 - Lattice structure or scaffolding
cf_o £
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PuvcyHok 7.33 - KoediLieHT Cmm Cr g st NIOCKNX IPaTHaCTUX KOHCTPYKLA 3 erleMeHTaMM i3 KYTUKIB siK dyHKLIist KoeddiLlieHTa cyLinbHOCTI ¢
Figure 7.33 - Force coefficient Cr for aplane lattice structure with angle members as a function of solidity ratio ¢
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PvicyHok 7.34 - KoediLieHT c1mm ¢y irsi NPOCTOPOBYX IPETHACTUX KOHCTPYKLV 3 eNemeHTamm i3 KYTUKiB sik dyHK LISt koedpiLlieHTa CyLinbHOCTI @
Figure 7.34 - Force coefficient Cro for a spatial |attice structure with angle members as afunction ¢
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PucyHok 7.35 - KoedjiLlieHT M ¢y st NIOCKMX | MPOCTOPOBUX MpaTyacTi X KOHCTPYKLI 3 enemMeHTamy i3 Kpyr M nonepedHiM nepepisom
Figure 7.35 - Force coefficient c¢ for plane and spatial lattice structure with members of circular cross-section

(2) KoediLieHT cyuinbHOCTI @ BU3Ha4al0Tb (2) The solidity ratio, ¢ , is defined by

3a GopMmyrioto: Expression (7.26):
e=AlA, (7.26)
Je A - cyma Mpoexuin NrioLy, eremeHTiB i where: A is the sum of the projected area of
BY3roBMX (PACOHOK, SKi MPOEKTYHTLCA Ha the members and gusset plates of the face
CTOPOHY, LLIO pO3NsaaeTbes: projected normal to the face:
A= Zb, I +ZAgk;
i k

Ac - NrioLLia BEPTUKANbHOI MPoeKLii, AC is the the area enclosed by the boundaries

ObMeKeHa KOHTYpamu KOHCTPYKLi A, = of the face projected normal to the face A, =

del, del,

| - DOBXWHA rpart4acTol KOHCTPYKLIT; I isthelength of the lattice;

d - LUMPVHA rpar4acToi KOHCTPYKLT; disthewidth of the lattice;

b,-, I; - NPOEK LI A LUMPUHM | IOBKMHM b,-, I; is the width and length of the individual

OKPEMOrO CTPUXKHS | (PUCYHOK 7.32). member i (see Figure 7.32), projected normal

A & - TOLLIA HaKnadk 1 k. to theface;

(3) Basosy nroty A, noTpi6HO A isthe area of the gusset plate k.

BM3Ha4aTL 33 OpMYIIoH0: (3) The reference area A, should be

determined by Expression (7.27):
A =A (7.27)

(4) Bazosa BycoTa Z, AOPIBHIOE (4) The reference height z, is equal to the

MaKCMaribHi BUCOTi erneMeHTa Hap, maximum height of the element above

3emriero. ground.

7.12 MNpanopu 712 Flags

(1) KoeddvjenTv cnnm ¢, i 6asoBoi nroLy (1) Force coefficients c; and reference areas

A/ AN NPaNOopiB HaeeeHi B 0L A, for flagsare givenin Table 7.15.



7.15. (2) The reference height z, is equa to the
(2) Basoa BMCOTa Z, AOPIBHIOE BUCOTI height of the flag above ground.
npariopa Haa 3eMrero.

Tabnmus 7.15 - KoediuieHT cnnm ¢, 4ns npanopis
Table 7.15 - Force coefficients ¢, for flags

Mpanopu
Flags

Aﬁ Cr

Mpanopw, 3akpinseHi 3 ycix 6okis
Fixed Flags

£

Cwvina nepnenavkyrnsipHa 4o NIoLWLMHM npanopa
Force normal to the plane

hel 1,8

HesakpinneHi npanopu
Free Flags

Tl
=

>
——

Cwuna gie B NSOWMHI npanopa
Force in the plane

05°hel

0,02 +0,7- |

. -125
hel m_,.(Arei ] !
p-h { h2

e (where):

M- Maca Ha OfMHULIFO Mol npanopa (is the mass per unit area of the flag);

P - WwineHicte nosiTpsa (7.1) (isthe air density (7.1));

z,,- B/cOTa nparopa Hag, 3emriero (is the height of the flag above ground).

MpumiTka. Popmyv Ans HesakpinsieHnxX NpanopiB BKMOYaTb AvHaMIYHI cunm Big danatepa
Note: The equation for free flags includes dynamic forces from the flag flutter effect.

7.13 PozpaxyHk oBa (edrek TUBHA) rHyu4KicTb A i
KoedhiLlieHT K paiioBrx edexTiB y,

(1) Y BIAMNOBIAHMX BUNAOKaX Wy
BU3HaYa€ETLCH SK dyHKLS THY4YKOCT A .
Mpuwmitka. Koediujentn cnm c¢qg (7.6 - 7.12)
0asyloTbCA Ha BUMIPIOBaHHSX Ha KOHCTPYKLLiSX
6e3 00TiKaHHS BiMbHUX KiHLUiB, BigganeHux Bif
noeepxHi 3emni. KoediLieHT kpaiioBux edexTiB
BPaxOBYyE 3MEHLUEHUA OMip KOHCTPYKLii Big
MOTOKY BiTPY HaBKOMO KpaiB (KpanioBui edexT).
PvcyHok 7.36 i Tabrmusa 7.16 rpyHTyrOTECA Ha
BUMIPIOBaHHSIX Y CraboTypOyieHTHOMY MOTOLL.
3HaueHHs, SKi BPaxoBYyHOTb etexTI
TypOYyreHTHOCTi,  MOXYTb  3agaBatucs Y
HaLjioHarbHOMy JoaaTKy.

(2) PospaxyHKoBa rHy4KiCTb A BU3Ha4a€ETLCA
3anNexXHO BiJ, PO3MipiB KOHCTPYKLT Ta il
MOMOXEHHS.

MpumiTka. HawioHaneH\in JoaaTok Moxe
HaOaBaT 3HaqeHHa AnA A i g, . PexomerzjoBeHi
3Ha4eHHs Oria X HaeedeHi B Tabnmui 7.16 Ta
OpiEHTOBHI 3Ha4eHHs! Ars Y, - Ha PUCYHKY 7.36
Oria pi3HNX Koedd LiieHTiB CyLyiNIbHOCTI (.

7.13 Effective slenderness A and end-effect
factor y,
(1) Where relevant, the end-effect factor y,
should be determined as a function of slenderness
ratioA .
Note: The force coefficients, crq, 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. Vaues, teking the effect of
turbulence into account may be specified in the
National Annex.
(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 g, . Recommended values for A are given in
Table 7.16 and indicative values for y, are given
in Figure 7.36 for different solidity ratio@ .

Tabnuus 7.16 - PexomeHoBaHi 3Ha4eHHst A 4nst univapiB, GararokyTHUX | MPsSIMOKY THUX NEPEPI 3i B, KOHCTPYKTUBHUX EMEMEHTIB 3 FOCTPUMM KPasivK i

rparyacTuX KOHCTPYKLA

Table 7.16 - Recommended values of A for cylinders, polygonal sections, rectangular sections, sharp edged structural sections and |attice structures

Ne [MornoXeHHst KOHCTPYKLiT, BiTEp PoapaxyHkoBa rHyu4KicTb
nepneHavKyIspHU OO NIOLLMHN Effective slenderness
pucyHKa A
Position of the structure, wind normal to
the plane of the page

1 [ns Gar aroKy THMX, NPSIMOKY THUX
nepepi3iB i3 FOCTPUMM Kpasimy Ta
rparyacTuX KOHCTPYKL i:




= |+ (For polygonal, rectangular and sharp

b edged sections and |attice structures):
¢ 4 anal=50m, A=1,4//babGo A =70,
- AKWUA MEHLLINI
b (for /=2 50m, A =141/ bor A= 70,
z2b 7z 22b| |whicheveris
//IIIIIQIIIIIIIIIIIIIQII Sﬂdla)‘
ons bst anal=50m, A=2//babo A =70, skuin
> - Wb, <1,5b meHwni (for /250m,A=2//bor A=
A = b= by=.50 | 7 whichever is smaller).
A b Vi [ns Kpyrosux umniHApiB:
(For circular cylinders):
anal=50m,A=0,7// babo A =70,
7— bsi

KA meHwmi (for /250 m, A=0,7// b
by=2,5b or A = 70, whichever is smaller);

onal<15m, A =1/ babo A =70, skun

MeHwmn (for / <15m,A=//bor A =70,

whichever is smaller); [1ns npomidkHMX

L
2 v
I.—., .
_l_ L 3Ha4eHb / BMKOPUCTOBYETLCA NTHIMHA
2
v

b T iHTepnonsiLis
p J R i | b (For intermediate values of /, linear
]" ; ' interpolation should be used).
----------------- ' anal>50wm A=0,71/babo A= 70,

sKkun Ginbmi (for / >50m, A=0,71/b
or A = 70, whichever islarger);

onal<15m, A =1/ babo A =70, skun
4 | 212255 1 Ginbunii (for /< 15m, A =1/ bor A= 70,
———1 |whichever islarger).

[ns npoMiXKHMX 3HaqeHb /

) B/IKOPUCTOBYETLCA NiHiHa

iHTepnonsuis

, b
,,%ﬁ_, .Lz i (For intermediate values of /, linear
T? interpolation should be used).
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PucyHok 7.36 - 3HaueHHs KoediLlieHTa KparnoByX eoexTiB W) sk yHKLT KoeddLiieHTa CyLinbHOCTI @ B 3areKHOCTI Bifj THYYKOCTi A
Figure 7.36 - Indicative values of the end-effect factor y, as afunction of solidity ratio ¢ versus slenderness A

(3) KoedhiLieHT cyuineHOCTI @ (prCyHOK (3) The solidity ratio ¢ is given by (see
7.37) NpencTaBneHnin Tak: Figure 7.37) Expression (7.28):
¢=AlA, (7.28)

e A -cyma npoeXLi NsoLL, OKpeMmnx where: A is the sum of the projected areas
€IIEMEHTIB; of the members;
A, - 3ararnsHa nroLLa 30BHiLLHIX Po3MipiB A istheoveral envelopearea A =/ « b.
A;=1+b.

A

1

/\7§ /\7§ /\7§ b
k - o A=tb

PucyHok 7.37 - BusHaueHHs koediLieHTa CyLiNIbHOCTi @
Figure 7.37 - Definition of solidity ratio ¢

8 BITPOBI HABAHTAXEHHA HA 8 WIND ACTIONS ON BRIDGES



MOCTHU

8.1 3aranbHi NonoXxeHHs1

(1) Ues posgin 3acTOCOBYETbCA fMLe Ans
MOCTIB i3 MOCTiMHOK BMCOTOK i MOCTiNHUM
nornepedHM MNepepi3oM, sK MOKasaHO Ha
PUCYHKY 8.1, SIKWIA CKIaaaeTbCs 3 OAUHUYHOTO
[OPOXHLOrO MOJIoTHa 3 OfHWM abo Ginblue
Npor oHaMu.

MpumiTka 1. BiTpOBI HaBaHT@KEHHSI HA iHLLI
TN MOCTIB (HanpuKad, apKkoBWR, NiaBi CHUN
ab0 BaHTOBMWI MiCT, KpUTi Ta pyxomi MOCTW i 3
BararbMa abo CKIaoHO BUMHYTUMM MIUTaMM)
MOXYTb BU3Ha4atucs Yy  HallioHarbHOMy
[ogarky.

MpumiTka 2. KyT HanpsmKy BiTpy OO OCi
norioTHa y BEPTUKANbHIN i FOPU3OHTaSbHI N
NJIOLMHAX MOXe BU3Ha4aTUCA y
HaLlioHarbHOMY JoadarKy.

b

L
| bl 1

aimipipiy

b

T 0

X

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.
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PucyHok 8.1 - [NonepeyHi nepepian cTaHaapTHOI KOHCTPYKLiT nporoHoBoi GyA0BM
Figure 8.1 - Cross-sections of normal construction decks

(2) Cwvna BiTpy, Ska BNIMBae Ha NPOrOHOBY
KOHCTPYKLito, posrnsagetec B 8.2 i 8.3.
Taki X B/MBA Ha ONOPU  MOCTY
posrmsgaloTecs B 8.4, Akwo cum,  Wwo
BNMMBAOTb HA Pi3HI 4acTMHM MOCTy B
OAHOMY HanpsMKy AiT BiTPY, - HECPUATIUBI,
TO BOHV PO3rsiAatoTECH SK OOHOYACHI.

(3) BiTpoBi HaBaHT@KEHHS Ha MOCTU
CTBOPIOKOTb CUMM B HanpsMKax X, ¥ i z, sK

(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



NnoKasaHo Ha pUCYHKY 8.2, ae:

X-HanpsiMOK -  HanpsMOK  NaparnenbHuii
LUMPVHI NporoHOBOI KOHCTPYKLT,
nepreHavKysSpHUIA OO NPOT OHY;

Y-HanpsIMOK - HanpsIMOK Y3[0BX NPOroHy;
Z-HanpsIMOK - HANPSIMOK NEPMNEHANKY NSPHN
[0 NPOrOHOBOI KOHCTPYKLT.

Cunmn y x- i y- HanpsIMKax yTBOPIOOTLCS Bif,
OiT BITPY B Pi3HMX HanpsMKax i 3BUY4aNHO He
€ opgHoyacHuMK. Cunm, Lo CTBOPHOKTLCS Y
Z-HanpsiMKy, MOXYTb BUHUKATW B pesysbTari
BiTPy B LUMPOKOMY [jianasoHi HanpsMKis;
SKLO BOHWM HECNPUATIMBI Ta iCTOTHI, TO
MOXYTb pO3rfAOaTUCs  sIK  OfHOYacHi 3
cunamu, Lo CTBOPHOITLCSA Y Oyab- sikomy
iHLLIOMY HanpsivKy.

MpumiTka. Y MOBHi NO3HaKW, Lo
B/KOPUCTOBYHOTHCS ansi MOCTi B,
BiPI3HSOTECA B BU3HadeHux y 1.7.
HactynHi YMOBHI NO3HaKn
BUKOPUCTOBYHOTLCS [if1st MOCTIB:

L - poBXUHay y-HanpsimKy;

b - lWWMpUHa y X-HanpsiMKy;

d- riMbuHay Z-HanpsimKy.

3HaveHHsA L, b i d, HaBeneHi Ha pucyHky 8.2,
Oirbll  TOMHO BUM3HAYeHi Yy  HacTyMHWX
NyHKTax. YMOBHi nosHaknm and b i d
HeobXiJHO 3MiHIOBaTW, KOMM Lie CTOCYETLCS
po3ainie 5-7.

Bitep L

=>

Wind

Figure 8.2, where:

x-direction is the direction parale to the
deck width, perpendicular to the span;
y-direction is the direction along the span;
zdirection 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
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 zdirection.

In Figure 8.2 the values to be givento 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.

af

L2,

PucyHok 8.2 - Hanpsimkiy BiTPOBOro HaBaHTaKEeHHSA Ha MOCTU
Figure 8.2 - Directions of wind actions on bridges

(4) KombiHoBaHe 3Ha4eHHs YoF,, AiT BITPY
Ha MICT i Ha TpaHCMOpPTHI 3acobn, KoM pyx
TPaHCMOPTY  BBKAETBCA  OOHOYaCHUM 3
BiTpom (A.2.2.11 A.2.2.2 y EN 1990 nonarok
A.2), noTpiBGHO 0OMexXyBaTW 3HaHEHHSM F, "
SIK®  BUSHAMBETHCA  3aMIHOKO  OCHOBHOTO

3Ha4eHHs1 6a30Boi LIJBI/I,CI,KICTb Vpo Ha v b0
MpuMiTka. HalioHansHWi  [o[aToK MO)Ke

Hamasaru 3HaYEHHSI ans V' b0
PexomengoBaHe 3HaueHHs 23 m/c.
%) 3a  HeoOXigHOCTi  ogHOYacHOro

BpaxyBaHHS1 BITPOBOrO HABaHTKEHHS i
3anisHuyHoro pyxy (A.2.2.1i A224y EN
1990 poparok A.2) KOMOGIHOBaHe 3HauYeHHSsI
WoF, BiA BITPOBOTO HaBBHTAKEHHS i
noTsriB - Ha MiCT noTpibHO obmexyBaTu
3HaYEHHAM F , iK€ BU3Ha4al0Tb 3aMiHO
OCHOBHOrO 3HAHEHHS GaBOBOI LWBMAKICTb Vpy o
HaV bo

I'IpMM|TKa SHaueHHst V' bo MOXyTb OyTu
BU3HaYeHi B HaLu0Haanomy nonarky.
PeKOMeHI0BaHE 3Ha4YEHHS V' b0 25 Mm/c.

8.2 Bubip MeTooMKm pospaxyHKy peak Uil
(1) MotpibHO  oOUiHUTKM  HeoOXiaHiCTb
BUKOHaHHS OMHaMiYHOro pO3paxyHKy [ars
MOCTIB.

MpumiTka 1. Y HauioHarbHOMYy [OOOaTKy
MOXYTb HaBOAUTUCA KPUTEPI i Ta METOAVIKW.
MpumiTka 2. AKLIO po3paxyHOK AuHaMiYHOI
peakLii He NoTpiGeH, ¢, MOXHa npuiMaTi
1,0.

MpumiTka 3. [ns 3BUYaNHUX NPOrOHOBUX

(4) Where road traffic is considered to be
simultaneous with the wind (see A.2.2.1 and
A.222 in Annex A2 to EN 1990) the
combination value yoF,,, of the wind action
on the bridge and on the vehicles should be
limited to a vaue F, determined by
substituting a vaue Vv,q for the
fundamental value of the basic velocity vj, (.
Note The National Annex may give a value
for V', o- The recommended valueis 23 m/s.

Vefhere railway traffic is considered to
be simultaneous with the wind (see A.2.2.1
and A.2.2.4 in Annex A.2 to EN 1990) the
combination value yyfF, , of the wind action
on the bridge and on the trains should be
limited to a vaue F,"" determined by
substituting a value V' bO for the
fundamental value of the basic velocity Vo
Note: The value of v'*, , may be defined in
the Nationa Annex. b he recommended
valueof v''p, ) is 25 ms.

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, c,c; 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.



KOHCTPYKLin aBTOOOPOXHBOT O i
3ari 3HMYHOr 0 MOCTIB 3 MPOrOHOM MEHLLIE HixXK
40 M ypaxyBaHHS AVHaMiyHOi  peakLuii
3a3BMYal He NoTpibHo. [o 3BUYaiHUX crif,
BiJHOCWUTW MOCTM i3 CTarli, BETOHY, artoMiHito
abo [epeBuHM, BKIMOYauM  KOoMOiHOBaHI
KOHCTPYKLii, doopma nonepeqHnx nepepisis
AKUX HaBedeHa Ha pUCYHKY 8.1.

8.3 KoediiuienTn cunmn

(1) KoediuieHT cvrm gns napaneriB i
CUrHaNbHNUX KOHCTPYKLIA MOCTIB MOTpPiBHO
BM3Ha4aTX Tam, e BOHU iCTOTHI.

MpumiTka. HauioHaneHu  [OOaToK  MOXe
MiCTUTK KoeddUieHT cumm Onst napaneriB i
CUrHarNbHUX KOHCTPYKLin MOCTIB.
PexomeHoBaHO  BMKOPWCTOBYBaTWM  po3din
7.4.

8.3.1 KoediuieHT cum B X-Hanpsvky
(3aranbHWn mMeTon)

1) KoediuieHtn cum BiTPOBOroO
HaBaHT&KEHHS Ha MNPOroHOBI  KOHCTPYKUIT
MOCTa B X-HaNpPsiMKY MatoTb TaKW BAT IS

Cr

AE Cp,o - KOBQILiEHT curm Bes ypaxyBaHHS
00TiKaHHS BinbHWX KiHLiB (7.13).

MpumiTka 1. 3asBMYall Ha MOCTy HeMmae
E€MEMEHTIB, L0 BiNlbHO OOTiKalTLCA Ha
KiHLSX, TOMY Lo noTiK BITPY
pO3Noai NFeETLCA TiNlbKW B3OOBXK [OBOX OOKiB
(nig i Hag NporoHoBoK OyJOBOKD MOCTY).
MpumiTka 2. [Ans 3BUYaNHUX MOCTIB Cy,q
MOXHa  npuimarn 1,3, B skocri
ansTEPHATUBA  Cr,,g MOXHA MpuAMaTy 3
pucyHka 8.3.

X

= Cro0r

For the purpose of this categorization,
normal bridges may be considered to
include bridges constructed in sted,
concrete, aduminium 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 Nationa Annex may give force
coefficients for parapets and gantries on
bridges. It is recommended to use Section
74.

8.3.1 Force coefficients
(general method)

(1) Force coefficients for wind actions on
bridge decks in the x-direction are given by:

in x-direction

(8.1)
where: ¢, is the force coefficient without
free-end flow (see 7.13).

Note 1: A bridge has usudly no free-end
flow because the flow is deviated only along
two sides (over and under the bridge deck).
Note 2: For norma bridges ¢, may be
taken equal to 1,3. Alternatively, ¢, may
be taken from Figure 8.3.

Buan mocrtiB
bridge type
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cTanig OyaiBEANTRA 200 BiAKPHETI NapaneTH (Outsme HiX Ha 50 %)
conslruction phase or open parapets (more than 50% open)

b - 3 napanerame 260 MIYMONOITHEAKYAME JOPOXHIME OrOpPOXaMHE

with parapets or noise barrier or traffic

PucyHok 8.4 - KoediLjieHTv cvnm 4rs MocTiB Cro0
Figure 8.3 — Force coefficient for bridges, ¢;,,o



MpumiTka 3. KoediuieHT nobosoro onopy
MOXHa oTpUMmaTn cnevjansHUmm
[OOCTIiDKEHHSAMK, SKLIO KYT Haxwury BiTpy
nepeavye 10°. Llem kyT Haxuny Moxe
BigNoBiJary Haxumy MiCLEBOCTi B HanpsiMKy
3yCTPiYHOrO BITPY.

MpumiTka 4. AKLWO OB NPaKTUYHO OOHAKOBI
NPOroHoBi OyJ0BN 3HaXOOSATbCA Ha OOHOMY
piBHi i po3dineHi B MonepedHoMy HanpsiMKy
3a30poM Orm3bko 1 M, To cuny BiTpy 3
HaBi TPSIHOI CTOPOHW MOXHa pO3paxoByBaTy
AK AN CyuinbHOI KOHCTPYKUiT. B iHWmx
BMNgOKax B3aemopgii BITPY i KOHCTPyKUii
MOXYTb 3aCTOCOBYBATUCH crevjarnsHi
[OCTi HKEHHS.

(2) KoediiLlieHT 1106oBOro onopy Cy,,o SKLIO
HaBiTpsSHA CTOpPOHa HaxwreHa BiAHOCHO
BepTukani  (pucyHok 8.4), moxe 6yTn
3HKeHnn Ha 0,5 % 3a KOXHWW rpagyc
Haxury oy Bifj BEPTVKari, ane obMexyeThes
MaKCMMaribHUM 3HUXKeHHsM Ha 30 %.

Note 3: Where the angle of inclination of
the wind exceeds 10°, the drag coefficient
may be derived from specia studies. This
angle of inclination may be due to the slope
of the terrain in the oncoming wind
direction.

Note 4: Where two generdly similar decks
ae a the same level and separated
transversaly 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.

(2) Where the windward face is inclined to
the verticd (see Figure 84), the drag
coefficient ¢, may be reduced by 0,5% per
degree of inclination, a; from the vertical,
limited to a maximum reduction of 30%.

- N/

a,

PucyHok 8.4 - MicT i3 noXuroto Hagi TPSIHOO CTOPOHOKO
Figure 8.4 - Bridge with inclined windward face

MpumiTka. Lle 3MEHLLIEHHS He
32CTOCOBYETLCA [0 F,, sika Bu3Ha4eHa y
8.3.2, $KLWO iHWE He BCTaHOBMOETHCA
HaLli OHarbHMM J0AAaTKOM.

(3) ¢y MOTPIGHO 36GinbWMTY Ha 3 % 3a
KOKHWWA rpaoyc Haxwumy, $KLO MOCTOBE
NOMOTHO Mae MOMEPEYHUIN Haxwur, arne He
GinbLue Hixk Ha 25 %.

(4) bBasosi nrowi A.g, AnA KomGiHawin
HaBaHTaKEeHb 6e3 TPaHCMOPTHOr O
HaBaHTa&KEHHS MOBUHHI BU3HaYaTUCS SK:

a) [rst NPOroHOBOI KOHCTPYKLi 6ankoBoro
TUMNY 3 MNSOCKMMM MOBEPXHSMK, CyMapHa
6as3oBa NroLla HaBeaeHa Ha pUCyHKY 8.5 1 B
Tabrmuij 8.1:

1) BuMOMMa nrowja JMULOBOI  CTOPOHMU
rOroBHOI Barku;

2) BuAvMa Mriowa BUCTYNaYMX Hag Heto
€MEMEHTIB iHLUMX FONOBHUX Barok;

3) BuOMMa nriowa ereveHTiB  KapHU3iB,
niloxigHMX — Aopikok  abo  GanacTHMX
LWMAXiB, LU0 BUCTYMalOTb HaO IMLBOBOK
CTOPOHOO rOSIOBHOI Barnku;

4) BuOMMa nroLla CyuinbHUX Oropox abo
LLYMO3aXMCHWUX CTiH, §iKi BUCTyNalTb HaO
30HOM, HaBemeHoto B 3), i, 3a BigcyTHOCTI
Takux ernemeHTiB, 0,3 M Ons KOXHOro
BiIKPUTOrO Napanery 4m Oropoxi;

b) AN NporoHoBOI KOHCTPYKUii y BUrnsgi

depmm, SK cyma:

1) BMOMMOI NSO ENEMEHTIB KapHW3a,
NiLWOXigHMX — OOpiXKOK  abo  GanacTHMX
LUSISIXIi B;

2)  CyuiNbHMX YaCTWH YCiX TOJIOBHUX
rparyacTmx Garok, PO3TaLLOBaHMX

HOpMarbHO [0 HanpsIMKy OBTiKaHHS i TakuX,
LLIO BUCTYNa0Tb Haa, abo nif 3oHoto 1);

3) BugMMa nrowa CyLinbHUX Oropox abo
LIYMO3aXMCHMX ~ OTOPOX Had  NIoLEo,
onucaHoto B 1) abo, 3a BIACYTHOCTI Takmx
enemeHTiB, 0,3 M Onsi KOXHOro BiOKpUTOro
napanery abo oropoxi. [pote cymapHa
6asoBa nrowa He NMOBMHHA MEPEBULLYBaTU
NrioLly, BW3HaYeHy [Ofs  eKBiBareHTHOI
©ankoBoi cucTeMy 3 NIOCKMMM MOBEPXHSIMU

Note: This reduction is not applicableto £,
defined in 8.3.2, unless otherwise specified
in the National Annex.

(3) Where a bridge deck is sloped
transversely, ¢, should be increased by 3
% per degree of inclination, but not more
than 25 %.

(4) Reference areas Ay, 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) theface areaof 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) theface 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).

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 tota reference area should not
exceed that obtained from considering an
equivalent plain (web) beam of the same
overall depth, including dl projecting parts.
c) for decks with severd main girders
during construction, prior to the placement
of the carriageway slab: the face area of two
main girders.



TaKoi Camoi LUMPUHKM, LLO Mae BCi OnucCaHi
YacTUHW.

C) [Orisi NPOroHOBMX KOHCTPYKLIN 3 KirlbkoMa
rofioBHMMM Gankamu Ha eTani OyaiBHULTBA

00 BrawTyBaHHA [OOPOXHBLOro NoroTHa
BNONMY MOBEPXHKO OBOX IONOBHUX ©arok.

CyuinbHa napancTHa oropoxa,
wymoswuit 6ap'ep abo cywinbua

300 Mm
Open [lapancrna ¢ Bizwphra saxucha oropoka O PO Sokd parapet.
parapet ‘ Open safety barrier noise barvier or
Oropoxa : solid safety barrier
3 OTBOpaMH

PucyHok 8.5 - B1COTa, LLIO BUKOPUCTOBYETLCA AN A o
Figure 8.5 - Depth to be used for A,

Tabnuus 8.1 - BrcoTa, LU0 BUKOPUCTOBYETLCS A Aref’ X
Table 8.1 - Depth to beused for A, 5,

[lopoXHS cucTema NpUCTPOIB NacBHOI BGesnexun 3 opaHiei ctopoHu |3 000X CTOpiH
Road restraint system ononeside |on both sides

[MapanerHa oropoxa 3 oTBopamu abo BigKkpuTa 3axmcHa d+03m(m) | d+06m(m)
oropoxa
Open parapet or open safety barrier
CyuinbHa napanerHa oropoxa abo CyLinbHa 3axmcHa oropoxa d+d, d+2d,
Solid parapet or solid safety barrier
[MapaneTHa oropoXa 3 0TBOpaMM i BiKpWTa 3ax1McHa OropoXKa d+ 0,6 m(m) d+1,2m(m)
Open parapet and open safety barrier

(5) Basosi nrowi A, A KOMGIHaLi
BiTPOBOTO HaBEHT@KEHHSI 3 TPaHCMOPTHUM
KnacudikytoTbCa Ky (4) i3 HacTynHow
3MiHOI0. 3aMiCTb MMOLL, ONUCaHKX B @) 3) i
4) Tab) 3), HacTynHi noTpibHO Bpatn B TMX
BUNaOKax, Ae BOHW Oirbli:

a) Ans aBTOMOGINbHMX MOCTIB, BUCOTa 2 M
Bi PiBHSI MPOI3HOI YacTMHa Ha HaibinbLL
HECNPUSATIMBIN  [OBXKWHI, HE3aNEeKHO Bif
pO3TalLlyBaHHSI BEPTMKArbHNX
TPaHCMOPTHUX HaBaHTaXKEH;

b) Ana 3ani3HW4HMX MOCTiB, BUCOTa 4 M Bif
BEPLUMHN PEVIKW, Ha 3ararnbHin  LOBKUHI
MocTa.

(6) Basosa BucoTa ze HepeTbes SK BiACTaHb
BiL HAMHMKYOrO PIiBHA 3eMni OO LeHTpa
KOHCTPYKLii  MOCTOBOrO  MOroTHa, He
BPaXOBYHOUM iHLUi YaCTUHN Ga30BMX MIIOLL,
HanpuKriag, napanetu.

(7) Twuck BiTPy B4 pyXy TPaHCMOPTHMX
3acobiB ab0 NOTSriB HE BPaXOBYETLCSA A2HOD
YacTuHO. Brnnmen BiTpy, BUKIMKaHI pyXoMm
notsrie, ave. EN 1991-2.

8.3.2 Cunma B X-HanpsMKy (CrpOLLEeHuIA
meron)

(1) AKwo BM3HaYEHO, L0 PO3PaxyHOK
OVNHaMiYHOI peakUii He € HeoOXiaHWM, cury
BITPDY Y X-HanpsiMKy MOXHa OTpUMary,
BMKOPUCTOBYOUM dopMyry:

1
Fyy =E-;3-V§~C~Amf,x,

Ae vj, - 6asoBa LWBMAKiCTb BITPY (4.2(2));

C - koedhiLlieHT BiTPOBOro HaBaHTaxXeHHs,, C
=C," Cpy AE Cy- KOBQILIEHT 3pOCTaHHS 32
BMCOTOHO, AKWUM HaBeneHun B4.51i ¢;, -y
8.3.1(1);

A, ofx - 6asoBa nrola, HasedeHay 8.3.1;

P - WinbHiCTb NOBITPs (4.5).

MpumiTka. 3Ha4eHHs1 C MOXYTb

(5) Reference areas A, for load
combinations with traffic load are as
specified in (4), with the following
modification. Instead of the areas described
above in @) 3) and 4) and b) 3), the
following should be taken into account
where they arelarger:

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.

(6) The reference height, ze, 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):

(8.2)
where: v, is the basic wind speed (see 4.2
2);

Cisthewind load factor. C = ¢, c5,, where
c, is the exposure factor given in 4.5 and ¢y,
isgivenin 8.3.1(1);

A eny isthe reference areagivenin 8.3.1;
pisthedensity of air (see 4.5).

Note: C-values may be defined in the




National Annex. Recommended values are
givenin Table 8.2

BM3Ha4aTUCH B HaLioHarbHOMY [J0OATKy.
PekomeHOoBaHi  3HadeHHs HaBedeHi B
Tabrmuj 8.2.

Tabnuus 8.2 - PexomenoBaHi 3HaueHHs1 koediLieHTa cunm C ans MocTiB
Table 8.2 - Recommended values of the force factor C for bridges

bld,., zeSZOM Ze=50M
<05 6,7 83
<40 36 4,5

List Tabrmus BU3Ha4aeTbCsA Ha niactasi HacTynHux gonyLeHs (This table is based on the following

assumptions):

- Il knac micuesocTi BignosiaHo Ao Tabnmui 4.1 (terrain category |1 according to Table 4.1);
- KoediLiieHT curm ¢, BignosiaHo oo 8.3.1(1) (force coefficient ¢y, according to 8.3.1(1));

- CO=1’O;
- K|=10.

[ns npoMixkHUX 3HaueHb b/ d; ;i Z, BUKOPUCTOBYETLCA MiHiHa iHTepronsLis (For intermediate
values of b/ d, 4, and of z_ linear interpolation may be used).

8.3.3 Curia simpy Ha MOCITO8e MOoIMHO y Z-

Harpsvky
(1) KoediuieHnTn oam - s, MOBUHHI
BM3Ha4YaTucs Ana Ain BiTPY Ha MocToBe
MOMOTHO Y Z-HanpsMKy, SiK yBEPX TaK i BHU3
(koedduieHT nigMomHOI  curM). G, He
MOBMHEH  BVKOPWCTOBYBAaTuCA [N po3-
PaxyHKy BepTMKarkbHUX BibpaLii MOCTOBOro
noroTHa.
MpumiTka 1. HauioHanbHWn [OOaTOK MOXe
HanaBaTy 3Ha4YeHHA Ard G, 3a Bi[ICYTHOCTI
B/NpobyBaHb Yy  aepoavHamivHin - Tpyoi,
pexomeHoBaHe 3Ha4eHHs MoXe
popisHioBatn + 0,9. Lle 3HaueHHs1 BpaxoBye
BMMMB  MOXMMBOrO MOMEPEHHOr0  YXUIly
MOCTOBOFO MOJIOTHa, YXMITy MiCLEBOCTI i KyTa
HaxuIy HanpsaMKy Habiraio4oro nNoToky BiTPY
BiJHOCHO [IOPOXHBLOrO MONioTHa BHACHiAOK
TypOyrieHTHOCTI.
ATnbTEPHATUBHO Cp, MOXHa BU3Ha4MTW 3a
pycyHKOM 8.6 3a HaCTyMHKX YMOB:
- BUCOTa oy OOMEXEeHa  BUCOTON
KOHCTPYKL|ii MonoTHa, He Gepyyn 0o yBarn
TpaHcnopT i Oydp-ske iHWe MocToBe
yCTarKyBaHHS;
- [Ons piBHOI, rOPU3OHTaNBHOI  MiCLEBOCTI
KyT BITPY O [0 ropu3oHTari Moxe 6parucs +
5° BHacnigok TypbyneHTHocTi. Lle Takox
CTOCYETbCS  FOPOMCTOI  MiCLIEBOCTI,  SKLLIO
MOCTOBE MOJIOTHO PO3TaLLOBaHE HR 3eMIieto
Ha BucoTi MeHwwe 30 M.
Mpumitka 2. Lia cuna mae icToTHe 3HaYeHHs
nMwe B TOMY BWNaOKY, SKLIO BOHA TOro
NOPSOKY BEMYMHM LLO | BriacHa Bara.

8.3.3 Wind forces on bridge decksin z
direction
(1) Force coefficients ¢y, should be defined
for wind action on the bridge decks in the z-
direction, both upwards and downwards (lift
force coefficients). ¢, should not be used to
caculate vertical vibrations of the bridge
deck.
Note 1: The National Annex may give
values for ¢, 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 dternative c;, may be taken from
Figure 8.6. Inusing it:
- the depth d,; may be limited to the depth
of the deck structure, disregarding the
traffic and any bridge equipment;
- for flat, horizontal terrain the angle a 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
asthe dead load.
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PucyHok 8.6 - Koedi LieHT curm Cy,, A MOCTIB i3 MOMNEPEeHHNM YXWUIOM i MpW BiOXWUIEHH BiTpy
Figure 8.6 - Force coefficient ¢, for bridges with transversa slope and wind inclination

(2) Basosa nroLa A, g , AOPI BHIOE NITOLLY
rOPU3OHTarLHOr O NEPEPi3y (PUCYHOK 8.2):

(2) The reference area A, is equd to the plan
area (see Figure 8.2):

Agiz=b-L. (8.3)

(3) KoediuieHT kparoBmnx edexTiB He NoTpiGHO
©Oparu fo yBaru.

(4) Besosa BuCOTa Taka caMa, FK Ara G,y (8.3.1
(6))

(5) AKwo He 3a0aHO iHLUE, eKCLEHTPUCUTET CUnn
B X-HanpsivVKy MOXxe BCTaHOBMOBATUCA sik € = b /

8.3.4 Curma 6impy Ha MOCmoee r1ofIoMHO 8 y-
Harpsivky

(1) TosmoBXHO curly BITPY B Y-HanpsMKy
noTpibHO Bparu 4O yBaru, sSKLLO Lie HeobxigHo.
MpumiTka.  HauioHanbHu  goparok  Moxe
HaOaBaTu 3Ha4EHHS. PexoMeH10BaHi 3Ha4EHHS:

- Ans 6arkoBux MocTiB - 25 % curm BiTpy Y X-
HanpsiMKYy;

- Ona mocTiB i3 depmamn - 50 % curm BITpY Y X-
HanpsiMKYy .

8.4 Mocrosi onopu

8.4.1 Hanpsmku eimpy i po3paxyHKosi eurnadku
(1) BiTpoBe HaBaHTa@KEHHSI HA MOCTOBE MOSOTHO |
Hecydi ormopy MOTpibHO  obumcrioBarn 3
YpaxyBaHHsSM Hanoi ribLu HECNPUSTIIBOT O
HanpsiVKy BITPY Ha BCH KOHCTPYKUilO Onsi
BMIMBY, LLO PO3TJISO3ETECS.

(2) Ona ertaniB MOHT&KHWX pobGIT BiTpOBE
HaBaHTaKEHHS1  BU3Ha4alOTb  OKPemo,  SKLLO
ropu3oHTarbHa nepenada abo po3nogin cun BiTpy
yepes MPOroHOBi KOHCTPYKLji HEMOXIMBI. FAKLLO
Ha eranax GyAiBHMLITBa Onopa 3aBaHTaKeHa KOH-
CONMBHMMM  4aCTMHaMM MOCTOBOrO MOMOTHa abo
onarybkoto, MOTpiBGHO BPaxoByBaTV MOXIMBUN
HECUMETPUYHWIA BB BiTPY Ha Lii eNeMeHTu.
MpumiTka. ETann OyaiBHULTBA 3BUYANHO GinbLu
KPUTUYHI /19 MOCTOBMX OMOp | AEAKUX TUMiB
MPOrOHOBMX ~ KOHCTPYKLiM  HiXX  MOCTiNHI
PO3paxyHKOBI BUNOKW, SKi BUHMKAIOTb MiCns
3aKiHYeHHS OyaiBerbHNX pobiT. Xapak TEPUCTUYHI
3Ha4YeHHs AN TVMYacoBMX MPOEKTHUX BUMaOKIB
avB. y EN 1991-1-6. [ina nigmoctkis av.. 7.11.

(3) No end-effect factor should be taken into ac-

count.

(4) The reference height is the same as for ¢

(see 8.3.1(6)).

(5) If not otherwise specified the eccentricity of

the force in the x-direction may besettoe= b/ 4.
8.3.4 Wind forces on bridge decksin y-
direction

(1) If necessary, the longitudinal wind forcesin y-

direction should be taken into account.

Note: The Nationa 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 transmis-

sion 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



8.4.2 Bimposi errusu Ha Mocmosi oropu

(1) BiTpoBi BN/MBKY Ha MOCTOBI OMOPU PO3pPaxo-
BYIOTBCS! 33 3aranbHUM METOZOM, LU0 BU3HAYEHWi
y upomy €Bpokopi. HeobxiaHo BYKOpPUCTOBYBATM
noroxXeHHs 7.6, 7.8 abo 7.9.2 gna 3saranbHux

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.

HaBaHTaKeHb.

Mpumitka 1. CnpoweHHi npaBuna MOXyTb

HaBoaOUTUCA Y HaLliOHal'IbHOMy 0oaarky.

OOOATOK A
(oboB’ 513K 0BMI)
BMIXUB MICLLIEBOCTI
A.1 T"padiyHe 300pakeHHs MaK CUMarbHINX
HepiBHOCTEN Pi3HUX TWNiB MiCLIEBOCTI

ANNEX A
(informative)
TERRAIN EFFECTS

A.1 lllustrations of the upper roughness of each
terrain category

Twvin micuesocTi 0

Mope, npubepexHa 30Ha, ska Mae | o

ZOCTyn [0 BiAKPUTOr O MOpSi.

Terrain category 0
Sea, coasta area exposed to the
open sea.

=

Twvin micuesoctTi |
Osepa abo TepUTOpia 3 HE3HAYHOD
pocrMHHicTio | 6e3 nepeLukop.

Terrain category |
=== Lakes or area with negligible vege-
———- tation and without obstacles.

Twvin micuesocTi ||

TepuTopisa 3 HN3BKOK POCTMHHICTHO,
HanpvKrag, Tpasa Ta oKkpemi
nepelwkomv (oepesa, Oygini) 3
MiHiMarnbHUM iHTepeariom y 20 BW-
COT MEPeLLKOOM.

o

Twn micuesocri 111

Teputopia 3 MOCTIMHUM MOKPUBOM
pocrimHHocTi abo Byaiensmm, abo 3
OKPEMUMUN  MePeLLKOaMM,  MaKCy-
MarbHUA iHTEPBaN SIKUX [OOpPiBHIOE
20-Tn BMCOTaM nepeikou (Taki sK
cerna, npuMicbka MiCLEBICTb, MOC-
TiVIHWIA 1iiC).

Terrain category 111

Area with regular cover of vegeta-

tion or buildings or with isolated

. obstacles with separations of maxi-

| mum 20 obstacle heights (such as
villages, suburban terrain, perma-

nent forest).

Twvin micuesocri 1V

Mnowga, B skin sk MiHiMym 15 %
NOBEPXHi 3aMHaTOo  Byaienamu,
cepenHs BUCOTa sikux nepesuilye 15
M.

3| Terrain category 1V
.4| Area in which at least 15 % of the
vif| surface is covered with buildings

3, \vf and their average height exceeds 15

m.

A.2 lNMepexia Mi>k HEPIBHOCTAMM AN TUNIB
o, LI UiV
1) Mepexia PO3rNsaaETLCA Komm
oBYMCrIoTLCS % and ccy . lMpumitka
Meroguka MOXe  BCTaHOBMOBarTuUCs B
HauioHanbHoMy doparky. [Bi  metogukum
HaBOOATLCS HUDKYE.
Meroouka 1.
SAKLIO KOHCTPYKLis po3TalloBaHa nobrmay
3MiHW HEPIBHOCTI MiCLIEBOCTI Ha BiACTaHi:
- MeHLUe HiXX2 KM Big Ginbw piBHOroTMny
micuesocTi 0;
- MeHLLe HiX 1 KM Bif Ginblu piBHUX TUMIB

A.2 Transition between roughness
categories O, I, I1, 1l and IV

(1) The transition has to be considered when
calculating g, and cCyy

Note: The procedure may be specified in the
National Annex. Two procedures, Procedure
1 and Procedure 2, are given below.
Procedure 1

If the structure is situated near a change of
terrain roughness at a distance:

- less than 2 km from the smoother
category 0;

- less than 1 km from the smoother



MiCLIEBOCTI I-111, TO noTpibHO
BUMKOpUCTOBYBaTWM  Oirbll  pPiBHWA  Tun
MiCLIEBOCTi 7151 HaBi TPSIHOI CTOPOHW.

Mani nrowi (meHwe Hixx 10 % Big nnoLwi,
LLIO PO3rA3ETHCS) 3 HEPIBHICTHO iHLLIOTO
TNy MOXXHa He BpaxoByBaTW.

Meroaouka 2.

a) BwusHauitM TR HepiBHOCTI  Ans
HaBi TPSIHOI MiCLIEBOCTi Yy KYTOBMX CeKTopax,
LLIO pO3risiaatoThCs.

b) [Ona KOXHOro KyTOBOrO  CeKkTopa
BM3Ha4MTW BiACTaHb X Bif Oyaisni 4O 3MiHM
TUMY HEPIBHOCTI 3 HaBITPSIHOI CTOPOHMU.

C) fKwo BiAcTaHb X BiA Oydieni A0 30HM 3
MEHLUMM  TUMOM  HEPIBHOCTI  MiCLIEBOCTi
MeHLLE HiXK 3HadeHHsa B Tabrmui A.1, TO
BUKOPUCTOBYETLCA MEHLLUUIA TUM HEPi BHOCTI
Ol KYyTOBOTO CEKTOPa, LLUO PO3rTsaaeThbCs.
Ao ua BiacTaHb X GiNbLUa HidXK 3Ha4eHHs B
Tabrmui A.1, noTpibHO BMKOpPUCTOBYBATU
i nbLUMIA TN HEPIBHOCTI MiCLIEBOCTi.

Mani nrowi (meHwe Hixx 10 % Big nnoLwi,
LLIO pO3rIsiOaeTbesl) 3 HEPIBHICTHO iHLLOTO
TNy MOXXHa He BpaxoByBaTU.

AKWo BiACTaHb He HaBoOUTBCA B Tabrmui
A.1 abo gna Bucotn Ginblue HiX 50 M,
NoTpibHO BMKOPUCTOBYBATW MEHLUMIA  TUN
HEPIBHOCTI MiCLIEBOCTi.

[Ona  nNpoMi>KHUX  3Ha4eHb BUCOTU  Z
BUKOPWUCTOBYETLCS i HiHA i HTEPMNOSsALI .
Bygieni, poaMilledi Ha MeBHWMX Tunax
MiCLIEBOCTi, [O3BOMSETECA PO3PaxX0BYBaTU SK
Ors MEHLIOro TUMy HEPiBHOCTI MiCLEeBOCTi,
SKLLIO BOHW 3HaxOAATLCA Ha BiACTaHi, ska He
NEPEBNLLYE 3HAHYEHHS, BU3HAYeEHi B Tabmmui
AA

categories | to Ill; 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.

¢) 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 alower terrain category if it
is situated within the distance limits defined
inTable A.1.

Ta6nmusa A.1 - BigcraHb x
Table A.1 - Distance x

Bucoraz I-11 I-111
Height z
5m(m) 0,50 km (km) | 5,00 km (km)
7 m(m) 1,00 km (km) | 10,00 km (km)
10m(m) | 2,00km(km) | 20,00 km (km)
15m(m) 5,00 kM (km)
20m(m) | 12,00 km (km)
30Mm(m) | 20,00 km (km)
50 m (m) | 50,00 km (km)
Bucota z -1l In-1v
Height z
5m (m) 0,30 kM (km) | 2,00 km (km)
7 m (m) 0,50 kM (km) | 3,50 km (km)
10 m (M) 1,00 kM (km) | 7,00 km (km)
15 m (M) 3,00 km (km) | 20,00 km (km)
20 m (m) 7,00 kM (km)
30m(m) | 10,00 km (km)
50 m (m) | 30,00 km (km)
Bucotaz -1V
Height z
5m(m) 0,20 km (km)
7M(m 0,35 km (km)
10m(m) | 0,70 km (km)
15m(m) | 2,00 km (km)
20m(m) | 4,50 km (km)
30m(m) | 7,00 km (km)
50 M (m) | 20,00 km (km)

A.3 Numerical calculation of orography
coefficients
(1) At isolated hills and ridges or cliffs and escarp-

A.3 Yuncrosui pospaxyHok KoeddiLieHTiB perbedy
(1) Ha nooomHokux narop6ax i ripcbkux BUCTyNax
abo cKemsx i CXmrax BUHWMKaOTb Pi3Hi LIBUAKOCTI



BITPY 3ar&XHO Bify yxury micuesocti ® = H /L B
Hanpsamky BiTpy. Bucota H i poBxuHa L
BU3Ha4eHi Ha pucyHKy A.1.

u

Vimt

N

Z

ments different wind velocities occur dependent
on the upstream slope ® = H / L, in the wind
direction, where the height H and the length L , are
defined in Figure A.1.

L,

Vi~ CEpenHa LLBMAKICTb BiTPY Ha BUCOTi Z
Han, MiCLeBi CTIo;

Vi oepe,QHﬂ_UJBML_lKiCTb BITPY Hag
BiJKPUTOIO MiCLIEBICTIO;

/I

v,, - mean wind velocity at height z
above terrain;
Vs - mean wind velocity above flat

terrain;

CO = me/ Vif
PucyHok A.1 - 36i nbLUeHHS LIBMAKOCTI BiTPY Had perbedom
Figure A.1 - lllustration of increase of wind velocities over orography

(2) HanbinbLue 3poCTaHHs LLIBUAKOCTI BITPY
BUHVKaE MOGMM3y BEPLUMHW  yXUIY i
BM3HaHaeTLCA 3a KoediLlieHToM perbedy Cp
(pucyHok A.1). YXun He Mae iCTOTHOro
BBy Ha CTaHOapTHUN BiaXun
TypOyrneHTHOCTI, BU3HadeHun y 4.4(1).
MpuMiTKa. |HTEHCMBHICTL TypOYyIIEHTHOCTI
3MEHLLYETLCA 3i 30iMblUeHHsM  LIBMAOKOCTI
BiTPy | BIONOBiOAGE 3Ha4YeHHIO  And
CTaHOapTHOr O BiaXury.

(3)  3aponomoroto koediLieHTa penbedy
co(2) = vm/ Vit p03anO.BleTb.36iJ'lbLIJeHHF|
cepenHLOI LUBMOKOCTI BiTPY Han
i30ML0BaHMMKM naropbamu i cxuramun (ans
HeropmucToi MiCLEBOCTI i FipCbKUX PanoHiB).
BiH BigHOCMTLCS OO LWBMAKOCTI BiTPY Gins
ocHoBM naropba abo cxury. Bnrve penbedy
noTpibHO  BpaxoByBaTM B HacTyMHUX
BMNOKax:

a) Ons Micub Ha HaBiTPSHUX Cxurax abo
naropbax i xpebrax:

(2) The largest increase of the wind
velocities occurs near the top of the slope
and is determined from the orography factor
cp, 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, ¢4(z) = V,,,/ Vi
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:

Ae (where) 0,05 < ® < 0,3i (and) x| <L, /2;

b) [na micub Ha niasiTpsHMX cxuriax abo
naropbax i xpebrax:

b) For sites on downwind slopes of hills and
ridges:

Ae (where) ®< 0,31 (and) x< L, /2;
e (where) ® 20,3i (and) x< 1,6 H,

€) 151 MicCLb Ha HaBI TPSIHUX CXMMaXx CKerb i
CXUiB:

c) For sites on upwind slopes of cliffs and
escarpments:

Ae (where) 0,05< ® < 0,3i (and) x| <L, /2;

d) Ana micub i3 NiaBi TPSHOI CTOPOHM
CXWiB CKEMb i CXUIIB:

d) For sites on downwind slopes of cliffs
and escarpments:

Ae (where) ®<0,3i (and) x<1,5L,;
Ae (where) @ 20,3 (and) x <5 H.

Moro BU3Ha4aloTh SK: Itis defined by:
¢y =1 ana(for) ® <0,05; (A1)
Cp=1+2-s-® gna(for) 0,05< ®<0,3; (A.2)
¢p=1+0,6"-sana(for) ®>0,3, (A.3)

[e S- nokansHuin koedd LieHT perbedy 3a pu-
cyHkamm A.2 abo A.3 3anexHo Bif
ePeKTMBHOI  JOBXMHU Le npoexLii
HaBi TPSIHOI CTOPOHM;

® - yxun nigsitpsHoro cxuny H / L, B
HanpsvKy 4ii BiTpy (prcyHkn A.2 TaA.3);

where: sis 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, L; ® is the upwind slope H /
L, in the wind direction (see Figure A.2 and
Figure A.3);



L, - edekTvBHa [OBXKMHA HaBITPSHOrO
CXury, B3Ha4YeHa B Tabmmui A.2;

L,, - deKTYHa JOBXKMHA HaBi TPSHOrO CXury
B HaNpsIMKY BiTPOBOT O HABaHTKEHHST,

L, - chakTiyHa OBKMHA NiZBITPSHOrO CXUITY
B HaNpsIMKy Aji BiTPy;

H - edexTMBHa BUCOTa nepenagy BUCOT
MiCLIEBOCTI;

X - FOPU30OHTarNbHAa BiACTaHb Bifl MiCLS LLO
PO3TNAAAETLCS, 40 HAMBMLLIOI TOYKM
MiCLIEBOCTI;

Z - BepTUKarbHa BiACTaHb BiJ, piBHA 3eMsi 40
MiCLiSi, LLIO PO3TsiaaeTbCs.

L, is the effective length of the upwind
slope, defined in Table A.2;

L, istheactual length of the upwind slopein
the wind direction;

L, is the actua 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.

Tabnuus A.2 - 3Ha4eHHs edrex TMBHOT JOBKMHM L,
Table A.2 - Vaues of the effective length L |

Tun cxuny (Type of slope) (P =H/L )

Mnockun (Shallow) (0,05< ® < 0,3)

KpyTuii (Steep) (¢ > 0,3)

L,=L,

L =HI03

MpumiTka. PospaxyHKoBi rpadiky Ha puUCyHKax
A2 i A3 MaoTb nNePeBULLEHi [JianasoHu
BVKOPVCTaHHS Y MOPiBHSHHI 3 HAaBEOEHNMW BULLIE.
BpaxysaHHA pernbedy nosa uvm fjanasoHoM He €
000B’ 13KOBUM.

BCpIWIMHA ! ¢
crest ..°

e

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.

HAXHJ NOMYTHOIO BITPY < 0,05

XiL,

o e

. .
BITCP ) s .
wind - H Micue3Ha- ; downwind slope < 0,05
XOAKCHHA .
site -
:
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.
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PucyHok A.2 - KoediLieHT s anda ckenb i cxunis
Figure A.2 - Factor sfor cliffs and escarpments
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PucyHok A.3 - KoedilieHT s anda naropbis i xpebTiB
Figure A.3 - Factor s for hills and ridges

(4) Y pormHax OOMyCKaeTbCs BCTaHORMOBATY
Cp(2) 1,0, KO HEe OHYiKYETbCA NiABULLIEHHS
LWBMOKOCTI  Bif, TyHenbHoro edwexty. [Ons
OyfiBenb, PO3TalloBaHMX Yy MexXax JOnmHKW, abo
0N MOCTIB, $Ki  MepekpyBaOTb  LOSNMHY,
NoTPiBHO NEPEBi pPUTN HEODXi OHICTb BpaxyBaHHSI
NiABWLLEHHS LLIBWAKOCTI BiTPY Bif TYHEMbHOrO
edexTy.

(5) Popmymm A4 - A7 Ta A.11 BUKOpUCTO-
BYIOTBCS 19 PO3PaxyHKY 3Ha4YEHHsI MiCLieBOro
koediLieHTa penbedy s. Ockinbku Wi dopmym
emni puyHi, BaKIMBO, o6 3Ha4YeHHs
napamverpiB, AKi BUKOPUCTOBYIOTLCS,
0OMEXYBarMCA  BCTAHOBIEHNMW [ ana3oHamu,
iHaKLLe ByyTb OTPMMaHi HEBIPHI 3HaYEHHSI.

a) HaeiTpsHa 3oHa gns Oyab-sikoro perbedy
(pucyHkn A.2 TaA.3):

14 30H

(4) Invalleys, cy(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 ac-
count for any increase of wind speed
caused by funnelling.

(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 al orography
(FiguresA.2and A.3):

For the ranges

155 xL,<0Ta(and) 02/, < 2,0

NPUAMaoTh:

S

ne

=A-e' ,

take:

f g8.xX
Lu
, (A4)

where

A=0,1552 ¢ (ZIL)* - 0,8575 * (2L )3 +1,8133 «(2/L)? -1,9115 *(zIL ) +1,((£254;

Ta

B=1,3542 +(z/L )2 - 1,0577 » (ZIL ) + 2,6456,

AKLLIO

and

(A.6)
when

XL, < -1,5a60 (or) ZILg > 2,0

NPUAMaIOTh:

s=0.

b) MiasiTpsHa 30Ha Anst ckenb i cxunie
(pncyHok A.2):
1< 30H

take:

b) downwind section for cliffs and
escarpments (Figure A.2):
For the ranges

01=<xL,<35Ta(and)0,1<2/[,<20

NPUAMaIOTh:

e

A=-1,3420+ (log [XLJ)3 -

s=A(log[f+B(log[XLg]) + C

take:
(A7)

where

0,8222 + log (log [X/Lg])? + 0,4609 * (log [X/L]) - 0,0791; (A.8)



=-1,0196 + (loa [%/L1)3- 0.8910  (Ioa [X/L1)? + 05343 « (loa [x/L1) - 0.1156 (A.9)

Ta

and

C=-0,8030+ (log [x/L])®+ 0,4236 « (log [¥/L)? + 0,5738 « (log [X/L]) + 0,1606. (A.10)

[0 30HK

For the range

0<xLe< 01,

iHTEpnonALiA MiX 3HadeHHaMM ana x/L, = 0
(s=Ay dopwmyni (A.5)) Tax/Lg=0,1,
AKLLO Z/L , < 0,1 BUKOPUCTOBYIOTb 3HaHEHHS A
ZIL,=0,1;
aKLo Z/L 4> 3,5 abo Z/L > 2,0 npuimaioTb
3Ha4eHHsa s= 0.

interpol ate between values for x/L,= 0
(s= Ain Expression (A.5)) and X/L 4 =
0,1.
when: z/L, < 0,1 use the values for* —

when: Z/L ;> 3,5 orz/L, > 2,0 take the

c) MNigsiTpsHi 30HM Ans naropbiB i xpebTiB value s=0.
(pucyHok A.3): ¢) downwind section for hills and ridges
[ns 30H (Figure A.3):
For the ranges
0<xL,<20ta(and)0<z/[,<20
NPUAMaIOTh: take:
o)
s=A-e d ’ (A11)
ne where
A=0,1552+ (ZL)*- 0,8575 (2L.)3 +1,8133« (ZLo)?- 1,915+ (L) +2 /311224;
Ta and
B=-0,3056" (L2 +1,0212+ (7L,) - 1,7637, (A.13)
SAKLLIO when
Z/L 4> 2,0 860 (or) z/IL,> 2,0
NPUAMaIOTH: take:

s=0.

MpumiTka. Dopmym (A.5) Ta(A.12) ogHakoBi.
A.4 CycipHi KoHCTPYKL;T

(1) Axwo Gyaisna Ginblie HidX yaBiY BALWA 3a
cepenHto BICOTY h, ., CYCiAHBO! KOHCTPYKLIT, TO
B NepLLIOMY HaBIVKEHHI po3paxyHOK OyAb-sKux
i3  uUMXx  CycigHiX  KOHCTPYKLi/A  MOXe
rpyHTyBarucs Ha nikoBomy 3HaYEHHI
LUBMOKICHOTO Harnopy BiTPY Ha BUCOTI Z, (2, =
z,) Han semrieto (qopmyna (A.14)), ovB. pUCYHOK
A4

Note: Expressions (A.5) and (A.12) are
identical.

A.4 Neighbouring structures

(1) If a building is more than twice as
high as the average height h, , 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 z, (z, =
z,) above ground (Expression (A.14)),

see Figure A 4.
1
X<r; 25 =E-r; |
rExX<25r: 2 =1(r_r1__2._'hlow )-(x—r) l:
2 \ r
X22-r, Xn = hiow.

Oepagiycr:

I = Npigh, KWO (if) hyjgn < 2 d,aéqe;
r =2 djgrge SKWO (if) hyygp > 2

KoHcTpykTnBHa BUCcoTa hy,,,, padiyc r, BiACTaHb
X 1 poamipn dg,y | drge MOKE3EHI Ha PUCYHKY
A.4. 306inMblueHHs LWBMOKOCTI  BITPY MOXe
irHopyBarvcs, Komm hy,,,, Girblua Hix noriosuHa
BUCOTW hy; g BULLOT ByAiBni, TOGTO 2, = Ay,

(A.14)
in which theradiusr is:

large:

The structural height hy,,, the radius r,
the distance x and the dimensions d,..;
and djge are illustrated in Figure A.4.
Increased wind velocities can be
disregarded when h,,,, is more than half
the height hhigh of the high building, i.e.
7 =

n

low



PucyHok A.4 - Bnmme Bywwoi 6yaieni Haasi cycigHi 6yaieni (11 2)
Figure A.4 - Influence of ahigh rise building, on two different nearby structures (1 and 2)

A.5 Bucora 3miLLeHHA
(1) Ans O6ygiBemb IV Tuny  micuesocTi,
LU FTbHO PO3TALLIOBaHMX | B iHLUMX BUM3OKaX i3
nepeLLKoaavK, BiTep NOBOaUTL cebe Tak, HibK
piBeHb 3emMri NiJHATMI O BUCOTU 3MiLLEHHS
hgis - Dgis MOXE BU3HaHaTUCA 3a OPMYIIO0
(A.15), mmB. pucyHok A.5. Tpodinb
MaKCUMarbHOro  LUBWKICHOrO  Harnopy Hap
BMCOTOK (MOPIiBHANTE PUCYHOK 4.2) MOXHA
3MiLLYyBaTW BBEPX Ha BUCOTY h, i«

X<2hg,,.

2 have <x<6 have

(A.15)

x26 hn\/n hrli,c =0.
3a BiacyTHocCTi Ginbll TOYHOI  iHdOpMaL T
B/COTA MEPELKOOM MOXe NPUAMaTUCS sK
have= 15m gns IV Tuny micuesocTi.

A.5 Displacement height

(1) For buildings in terrain category IV,
closely spaced buildings and other
obstructions causes the wind to behave as if
the ground level was raised to a
displacement height, hy. hy,e 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 aheight h;;,

h s MeHLa 3a (is the lesser of) 0,8h,, , abo (or) 0,6h;
hdis MeHLwa 3a (is the lesser of) 1,2h_ = 0,2 x abo(or)0,6 h;

ave

In the absence of more accurate information
the obstruction height may be teken as h,,
=15 m for terrain category 1V.

: 6 hyye X
2h,, 3
- ----7(-\<------7(-\< ----- peesscas i
hm
7 7 7 7.
i
| |2

PucyHok A.5 - Bucota nepelukoav i BiACTaHb 3 HaBi TPSHOI CTOPOHU
Figure A.5 - Obstruction height and upwind spacin

OOOATOK B
(oboB’ 513K OBMM)
METOOUKA 1 0nA BUBHAYEHHSA
KOHCTPYKTUBHOIO
KOE®IUIEHTA cc,

B.1 TypbyneHTHiCTb BiTPY

(1) Macwtab TypbyreHTHOCTI L(Z) BU3HaHae
CEPEOHE 3HaYeHHs MOpuBY  MPUPOAHUX
BiTpiB. [ns BUCOT Z HUK4mx 200 M MacLuTab
TypOyreHTHOCTI 0B4MCTIOI0Tb 3a OPMYFIoH:

ANNEX B
(informative)
PROCEDURE 1 FOR DETERMINING
STRUCTURAL FACTOR cc,

B.1 Wind turbulence

(1) The turbulent length scale L(2)
represents the average gust size for natural
winds. For heights z below 200 m the
turbulent length scae may be calculated
using Expression (B.1):

L@ =L, (22)"

npu (for) zz z .

(B.1)

L(2) = L(zp)
Mpwu (for) z < zmin

3 Gasosoto BucoTO Z = 200 M, GasoBui
MacLLTab Lt =300mi a=0,67+ 0,05 In(zo),
Ae Zy- AOBXWHA HepiBHOCTI, M. MiHimManeHy

BUCOTY Z, . HABELEHO Y Tabormui 4.1.
(2) Posnogin NOBITPSHOrO MOTOKY 3@
YyacToTaMm  300pakeHnin  Be3po3mi pHO

(yHKUi€r0 CriekTparnbHOI WinbHocTi § (zn),
SKY HEOOXiAHO BU3Ha4aTU TaK:

with a reference height of z = 200 m, a
reference length scale of L, =300 m and o
=0,67+0,05 In(zy), where the roughness
length z, isin m. The minimum height z, .. .
isgivenin Table4.1.

(2) The wind distribution over frequencies
is expressed by the non-dimensional power
spectral density function § (zn),which



Sp(z,n) =

n-S,(z,n) _

should be determined using Expression
(B.2):
6,8-f (z,n)

Oy

ne S, (zn) - 0BHOGIYHWI CIEKTP BiAXWIIB
wismnaxocti BiTpy i f; (zn)=nL(2) /v, (2)
6e3p0o3mipHa YacToTa, Lo BU3HaHaETbCS 3a N
= Ny  BriaCHOK0 4aCTOTOK KOHCTPYKLT B L,
CEpenHbOoo WBMAKICTIO V. (2) | MacluTabom
TypOyneHTHOCTI L(Z), KU BU3HA4YaETLCS 3a
dopmyrioto  (B.1). DyHKuis 6e3po3mi pHOI
CNEKTPanbHOI  LWINbHOCTI  HaBeaeHa  Ha
pucyHKky B.1.

0,25

1+10,2-f, (zn))5 "’ (B2)

where S, (zn) is the one-sided variance
spectrum, and f; (zn)=nL(2) /v, (2)
frequency determined by the frequency n =
Ny, the natural frequency of the structure
in Hz, by the mean velocity v, (z) and the
turbulence length scade L(z) defined in
(B.1). The power spectral density function
isillustrated in Figure B.1.

0.20

0,15 A

Su(f)

0,10

0.05

0.00

“0.01 0,1

1 10

GeapoamipHi yacTotu (non dimensional frequences), f,
PuicyHok B.1 - ®yHKLis CekTpanbHOoi LinbHoCTi noTykHocTi § (f;)
Figure B.1 - Power spectral density function § (f;)

B.2 KoHCTpyKTVBHMI KoeddiLlieHT

(1) KoHcTpykTvBHMIA  KOEdiLieHT CCy
BU3Ha4eHnn y 6.3.1.

(2) ®oroBa ckrianosa peakLyii B2 spaxosye
BiACYTHICTb MOBHOI Kopersuii TUCKy Ha
NMOBEPXHIO KOHCTPYKLIT Ta 0B4MCIOETHCA 3a
dopMyroto:

B2 =

B.2 Structural factor

(1) The structural factor cc, is defined in
6.3.1.

(2) The background factor B2 allowing for
the lack of full correlation of the pressure on
the structure surface may be calculated
using Expression (B.3):

1

1+0.9-(

de b, h - wwupuHa i BuUcoTa KOHCTPYKUii
(pvicyHok 6.1);

L(z) - macwrab  TypGyrneHTHOCTI,
HaseneHuii y B.1(1) Ha 6Gasosin BuUCOTI Z,
BU3Ha4YEHU Ha pucyHKy 6.1. 3 MipKyBaHb
Gesnexu [103BOreHo npuimaTy B2 = 1.

(3) Koediuient avnnitymm kp ., SIKuUiA

BU3Ha4a€ETLCA AK BIAHOLLIEHHS
MaKCUMarbHOrO  3Ha4eHHs  NyJbCaLliiHON
CKMaaoBoi  peakuii [go i1 cTaHgapTHOro

BiXWIy, BU3Ha4a0Tb 3a dopmyrioto (B.4) i
MOKasaHW Ha pUCYHKY B.2.

Bl )0.63

Lizs) (B.3)
where: b, h is the width and height of the
structure, see Figure 6.1;

L(z) is the turbulent length scale given in
B.1(1) at reference height z, defined in
I;igure 6.1. It is on the safe side to use B2 =

(3) The peak factor k_ , defined as the ratio
of the maximum vdoue 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:

Kp =2-In(v-T) + 0.6

abo k_ = 3. MNpuimaioTb BinbLue 3HaHeHHsI
kp , e Vv - edpeKTMBHA 4acToTa, ska
HaBefeHa B (4); T - nepion ocepenHeEHHA
wemakocTi BiTpy, T = 600 cex.

2-In(v-T) (B.4)

or k., =3 whichever islarger where: vis
the up-crossing frequency givenin (4); T
is the averaging time for the mean wind
velocity, T= 600 seconds.
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PucyHok B.2 - KoediuieHT amnnityam
Figure B.2 - Peak factor

(4) EdexTUBHY YacToTy Vv NoTpiGHO
BU3Ha4aTV 3a GOPMYIoH0:

f R2
V=N g0
X\Bz +R?

v=0,08Tu,

Ae Ny, - BriacHa 4actota KOHCTPYKLiT, sika
Moxe OyTn Bu3HadeHa y pJopgarky F.
ObmexeHHa v = 0,08 [y Bignosigae
koediuieHTy amnnityam 3,0.

(5) PesoHaHcHa ckramoBa  peakuii R2
BPaxOBYE PE3OHaHCHI KOMMBaHHsI BHACTi 0K
TypOyreHTHOCTI 32 TOMOBHOK  ChOpMOLD
KOMMBaHb | BU3HaY2€ETbCA TaK:

Rzzﬁ
2.3
ne O - norapudMiyHMA  OeKpemeHT

3aryxaHHs, HasegeHun y F.5;

S - 0espoamipHa dyHKUisI CrekTparibHOl
LWinbHOCTi, HaeeaeHay B.1(2);

Rh, Rb - @aepoaviHaMiYHI nepenarHi dyHKLIT,
BU3HaqeHi B (6).

(6) AepoanHamiyHi nepenarHi qyHKLIT Ry, i
Ry, AN ToroBHOI dPMX KOMNMBaHB MOXYTh

*Se(Zs:n1,%) - Ra(n)-Rp(mp ) ,

(4) The up-crossing frequency v should be
obtained from Expression (B.5):

(B 5)
v=0,08 Hz,

where ny , is the naturad frequency of the
structure, which may be determined using

Annex F. The limit of v =2 0,08 Hz
corresponds to a peak factor of 3,0.
(5) The resonance response factor RZ

allowing for turbulence in resonance with the
considered vibration mode of the structure
should be determined using Expression
(B.6):

(B:6)
where: & is the total logarithmic decrement
of damping givenin F.5;

is the non-dimensional power spectra
density function givenin B.1(2);
Rh, Rb is the aerodynamic admittance
functions given in (6).
(6) The aerodynamic admittance functions
R, and R, for a fundamental mode shape

OyTn HabMKEHo BU3HaYeHi 3 may be approximated using Expressions
BUKOPUCTaHHAM dopMy T (B.7) and (B.8):
Ry = -] (1-e72™);
Mh 2~n2
h (B.7)
R, =1ama (for) n, =0
1 1 2.1
Ry =———+(1~ b "
° M 2-m2 ( )
Np (B.8)
R,=1pna(for)n,=0
3 (with): np, = ———-f; (2s.n1 4 )i (and) n —ﬂ‘f(z nqy)
- h L(Zs) L\es 111, x b L(Zs) L\es 111 x ) -
Mpumvitka [Ons  dopm  KormBaHb i3 Note: For mode shapes with internal node
[oOaTtkoBrMM BYy3ramu Tpeba points more detailed calculations should be
B1KOPVCTOBYBaTU 6inbLu netarnsHi used.
00YMNCTIEHHS. B.3 Number of loads for dynamic response
B.3 Yucrio HaBaHTaKeHb And AMHaMiYHOT (1) Figure B.3 shows the number of times
peakLii N_, that the value AS of an effect of the

(1) Ha pucyHky B.3 HaBeneHo uumcrio pasiB
N, , korm weuakicTb BiTpy AS gocsraerscs
ago nepesuLLYyEeTLCA NpoTaroM 50-TK pokiB.
AS € vactkoo S, y BiAcoTkax, fe S -

wind is reached or exceeded during a period
of 50 years. ASis expressed as a percentage
of the vaue S, ,where S, is the effect due to
a 50 years return period wind action.



BM3Ha4anbHa BiTpoBa Aia 3 nepiogom y 50

The relationship between AS/ § and Ng is

POKiB. given by Expression (B.9):
3anexHictb Mixk AS/ % Ta Ng BU3HaHa0Tb
TeK:
AS/ § =0,7 (Iog(Ng))2 -17 4« Iog(Ng) +100. (B.9)

AS 100

(%] s \
™

50 S

25

Mg

'\\

10° 10' 10° 10°

10* 10° 10° 10’ 10°
NG

PucyHok B.3 - Hucrio HasaHTaKeHb Bif nopusy BiTPY N, 4rs Bimmey AS/ S, ynpopoBx S0-piuHoro nepiogy

Figure B.3 - Number of gust loads Ng or an effect AS/ §, during a 50 years period

B.4 TlepemilieHHsa | NpPUCKOPeHHs Onst
OUIHKM  eKChnsyarauiHoi  NpWOaTHOCTI
BEPTUKaNbHNX KOHCTPYKLiN

(1)  MakcuvarnbHe NO3OOBKHBO-BiTPOBE
nepemiLLieHHs BU3Ha4aETHCA 3a
€KBiBalNeHTHOI CTarUYHO CUIoKD,  siKa
HaBeaeHa B 5.3.

(2) CrangapTHui . wx
XapaKTEPUCTUKN MO300BXHLO-Bi TPOBOr0
NMPUCKOPEHHS KOHCTPYKLT Ha BUCOTI Z Crif,
BM3Ha4aTV 3a oopMyIIoHo:

BigXun o

B.4 Service displacement and accelerations
for serviceability assessments of a vertical
structure

(1) The maximum adong-wind
displacement is determined from the
equivalent static wind force defined in 5.3.
(2) The standard deviation o, of the
characteristic along-wind acceleration of the
structural point at height z should be
obtained using Expression (B.10):

Cax (Z) =

e C¢- Koedi UieHT curm, avB. posain 7,

P - LWinbHicTb NoBiTps, avB. 4.5(1);

b - LUMPUMHA KOHCTPYKLIT, Sika BU3Ha4eHa Ha

puCyHKy 6.1;

1, (zg)- iHTeHcBHICTb TypByeHTHOCT Ha

BUCOTI Z= Z_ Hap 3emrieto, B 4.4(1);

Vi, (Zg) - CEPEnHS WBMAKICTL BITPY s Z =

z,, amB. 4.3.1(1);

z- ©0a30Ba B1COTa, AMB. PUCYHOK 6.1;

R - KOpiHb KB3OparHWi 3 PE30HaHCHOI

CKIaOoBoi peakuii, avs. B.2(5);

K., - 6e3poamipHIiA koedd LiieHT, HaBeneHni

y cpopmyri (B.11);

my,, - eKBiBareHTHa Maca B HanpsMKY [ji

BiTPY, avB. F.4(1);
N4,y - BIaCHa 4acToTa KOrvBaHb KOHCTPYKLT
B Hanpamky 4ii  BiTpY;  HaOrmKeHi
BU3HaYEHHS 4YaCTOTN HaBedeHi B Joaarky F;
®,,{2) - ocHoBHa dopma  BraCHUX
KOMMBaHb, SIK MepLUe HAbMKEHHs MOTPiBHO
BYKOPUCTOBYBATW POPMyIn, SKi HaBeaeHi B
ponarky F.
(3) BespoawmipHuin koediLienT K,
BU3Ha4aloTb 3a opMyrIoH:

Ae h - B1ucoTa KOHCTPYKLT (PUCYHOK 6.1).
MpumiTka. Oonyckaetbess, wo Py, (z) =
(zZ/h)% (momatok F) i cn(z) = 1 (nnocka

i -p-b-/V(Zs)-V,:,Z,(Ze) R-K
X
mq x

: q’1,x (Z) '

(B.10)
where: ¢ is the force coefficient, see Section
7; pistheair density, see 4.5(1);

b is the width of the structure, defined in
Figure6.1;

I (o) is the turbulence intensity at the height
z= z above ground, see 4.4(1);

Vp, (Z) is the mean wind velocity for z= z,
see4.3.1(1);

z isthe reference height, see Figure 6.1;

Ris the square root of resonant response, see
B.2(5);

K. is the non-dimensional coefficient, given
by Expression (B.11);

my,y isthe aong wind fundamental
equivalent mass, see F.4(1);

Ny, is the fundamental frequency of along
wind  vibration of the structure;
approximations are given in Annex F;

®4,x (2) is the fundamental along wind
modal shape, as a first approximation the
expressions given in Annex F may be used.
(3) The non dimensional coefficient, K, is
defined by:

vZ(2)- ®4 4 (2)dz

© ey T

Ky =

h
v,f, (zs)-J‘(I)f,x(z)dz
0

(B.11)
where: histhe height of the structure (see
Figure6.1).

Note: Assuming ®4,.(z) = (z/h)5 (see Annex



micuesictb, ame. 4.3.3). ®opmyna (B.11)
MOXe anpokcumMyBsarucs dopmyroto (B.12).
Lis anpokcymalis nokasaHa Ha pPUCYHKY
B4.

F) and cy(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.

(2-c;+1)-.= (;+1)-[In{§—z\’ ' 0.5]-1}

Ky =

€. Z;- AOBXWHA HepiBHOCTI (Tabrmug 4.1);
C - NOKa34UK CTyneHs GopMmM KOrmMBaHb
(ooparox F).

(< +1)2 -ln( Zs
20/ (B.12)
where: z; is the roughness length (Table 4.1);
C is the exponent of the mode shape (see
Annex F).

K,
1,9
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16 ¢=15
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PucyHok B.4 - [Npubriai sHaueHHs GeapoavipHoro koediuierTa K, BianosigHo fo qopmym (B.12)
Figure B.4 -Approximation of the non dimensional coefficient, K, according to Expression (B.12)

(4) XapakTepucTnyHi amnniTyaHi 3Ha4eHHs!
NPUCKOPEHHST  BU3HaYaOTLCS  MHOXEHHSIM
CTaHOapTHOro Bigxuny B (2) Ha koediuieHT
amnnityan  BignosigHo go B.2(3) 3
BUKOPUCTaHHSIM BracHOi 4acTOTW KOIMBaHb,
TOGTO V = 14, ¥

OOOATOK C
(0GoB’ i3k 0BUIA)
METOAOUKA 2 ANA BABHAYEHHSA
KOHCTPYKTUBHOIO KOE®ILIEHTA
cLy

C.1 TypbyneHTHiCTb BITPY

(1) TypOyneHTHiCTb MOTPIOGHO pO3rnsnaTh
BignosiaHo go B.1.

C.2 KOHCTPYKTUBHMI Koedd L eHT

(1) KoHctpyktmBHWi  KoediuieHT ¢y
BU3Ha4YeHnn y 6.3.1.

(2) ®doHoBa ckramoa  peakuji B2
BPaxoOBYETbCA 3@  BIACYTHOCTi  MOBHOI
KOpensauii TUCKY Ha NMOBEPXHIO KOHCTPYKLT i
MOXe OBYMCIIOBATUCA 3  BUKOPUCTEHHSIM
dopmynm:

B2

(4) The characteristic pesk 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= Ny

ANNEX C
(informative)
PROCEDURE 2 FOR DETERMINING
STRUCTURAL FACTOR cc,
C.1 Wind turbulence
(1) The turbulence should be considered in
accordance with B.1.
C.2 Structural factor
(1) The structurd factor cc is defined in
6.3.1.
(2) The background factor B2 alowing for
the lack of full correlation of the pressure on
the structure surface may be caculated
using Expression (C.1):

1

\2

e

e b, h - wnprHa i BMCoTa KOHCTPYKLi, AnB.
puCyHOK 6.1;

L(z) - maciutab TypGyneHTHOCTI, HaBereHni
B B.1(1) Ha ©as0Bin BUCOTI Z_ , BUSHA4YEHWI
Ha puCyHKy 6.1.

3 MipKyBaHb Ge3nexun
BUKOpUCTOBYBaTU B2 = 1.

(3) KoediuieHT amnniTyan kp BU3HaYa€ETBCA
BianosiaHo Ao B.2 (3).

(4) PesoHaHcHa ckrignoea peakuji  R2
BPaxOBYE PE3OHaHCHI KOMMBaHHS BHaCcHigoK
TypOyreHTHOCTi 3@ ronoBHOK  chopmoto

MOXHa

h )2+( b _h
L(zs) Lzs) L(Zs)J

(C.1)
where: b, h is the width and height of the
structure, see Figure 6.1;

L(z) is the turbulent length scale given in
B.1(1) at reference height z, defined in
Figure 6.1.

It ison the safe sideto use B2 = 1.

(3) The peak factor kp , should be obtained
from

B.2(3).°

(4) The resonance response factor R2
allowing for turbulence in resonance with
the considered vibration mode of the



KOMVBaHb | BU3Ha4a€eTbCA 3a hopMyoto: structure should be determined using

Expression (C.2):

Z_'SL(ZS 1) Ks(ngx), (c2)
where: 8 is the total logarithmic decrement
of damping givenin Annex F;

S is the wind power spectral density
function givenin B.1(2);

N4,,-is the natural frequency of the structure,
which may be determined using Annex F;

R2 = x?

e & - norapndovi YHUIN SeKpemeHT
3aryxaHHs BignosiaHo 4o foparka F;

S - 6e3posmipHa dyHKLi st CNeKTparbHOI
LLifbHOCTi, HaeneHa B B.1(2);

Ny,,.~ BIi@CHa Yactora KormBaHb
KOHCTPYKLIiT, Sika BU3Ha42€TbCS BiANOBIAHO

0o poparka F; K, is the size reduction function given in
Ks- KoediLieHT penyKuii, SKUN HaBedeHui (5).
B (5). (5) The size reduction function K, may be

(5) KoediuienT peaykuii K Moxe ByTu
HaOMXeHOo BU3Ha4eHUI 3a hopMyoto:

approximated by Expression (C.3):

1

Ks(n) = :
T T
*V( y‘¢’y) +(Gz -42) +é‘.-1;l" y by -Gz ¢z !
N _Cy-b-n _Cz-b-n
5 Vm(2Zs) ‘ Vm(Zs) ‘ (C.3)

KoHctaHt G, i G, sanexarb B4 dopmu
KONMMBaHb Y300BX FOPUHTarbHOI oci y i
BepTMKarbHoi  oci  z.  OBuasi  MOCTiViHi
3aryxaHHsi ¢, i ¢, AopiBHIOOTH 11,5,

(6) KoHctaHta G, ska Bxogutb Ao (5), i
KOHCTaHTa K, $ika BMKOPWUCTOBYETLCA AMS
0BYMCIEHHS NPUCKOPEHb, HaBeOeH y TabrmLi
C.1.

The constants G, and G, depend on the
mode shape vari afv ion dong the horizontal y-
axis and vertica z-axis, respectively. The
decay constants <, and ¢, are both equa to
11,5

(6) The constant G introduced in (5) and the
constant K used to caculate accelerations,
areshownin Table C.1.

Tabnmusa C.1- Gi K sik dyyHKLiS opMy KOnMBaHb
Table C.1- G and K as afunction of mode shape

dopma OpHopigHa JiHinHa MapaboriyHa CuHycoipansHa
KOMMBaHb Uniform Linear Parabolic Sinusoidal
Mode shape
G 12 3/8 5/18 4ITR
K 1 32 5/3 4/t
MpumiTka 1. Ona GydiBenb i3 OOHOPIAHOK TOPU3OHTANBHOK Ta JiHINHOK BEPTUMKArbHO

dopmamn kormeaHb ©(y,2) = z/ h, G =1/2,G,=3/8, Ky— 11aK,=3/2

Note 1: For buildings with a unlform horlzontal modeshape varlatlon and a linear vertica mode
shape variation ®(y,2) = z/ h, G 12, G,= 3/8, K 1and K, = 3/2.

MpumiTka 2. [15 BUTSHKHMX pr6 i3 FOpVISOHTaJ'IbHO}O Ta napaﬁonNHoro BEPTUKANBHOK diopMamMi
kormeaHb d(y,2) = 22/ h?, G, =112, G,=5/18 K, = 11aK,=5/3.

Note 2: For chimneys with a'uniform Horizontal fnode shape variation and a parabolic vertica mode
shape variation d(y,2) = 22/ 2, G = 1/2, G,=5/18, K, = 1and K, =5/3.

MpumiTka 3. Ona mocTiB i3 CVIHy&)IJJ,aHbHOPO ropmwlYiTaanom éjopmoro kormBaHb P(y,2) = sin(Tr
y/b), G =4/TP G,=12,K, =4/mTaK, = 1.

Note 3: Fyor brldg%Wlth asmd’soldd horizofital mode shape variation ®(y,z) = sin(try/ b ), Gy= 4/
™, G,= 12K, =4/m1akK,= 1.

C.3 Yucrio umkniB HaBaHTakeHb ans
ONHaMiYHOI peakuiT

(1) Ymcrio HaBaHTaxeHb NOTPiGHO BU3HaHATU
BignoBiaHo o B.3.
C.4 TlepemilleHHs1 | MpPUCKOPEeHHst  OnA
OLiHKM eKcrryaraliiHol NpuaaTHoCTI

(1) MakcvmarnbHe No30oBKHE NepemiLLeHHS
32 HanpsMKOM BITpy - Ue cTatuyHe
NnepeMiLLieHHs Bif, eKBiBalIEHTHOI CTaTUYHOI
CUIM BITPY, sIKa BU3Ha4veHay 5.2.
(2) CrangapTHuin BiaXu1n O, x
MO3OOBXHBOrO MPUCKOPEHHS 33 HAMPSIMKOM
BiTPY TOYKM KOHCTPYKLi 3 KoopauHaramm y,
Z HabrvxeHo BU3Ha4a0Thb 3a GOPMYIIOH:

Gax(y.2)=
Ae C;- KoediLjieHT cvnm, avB. po3ain 7;

P - WinkHiCTb NOBITPS, aB. 4.5;
I, (zg)- iHTeHcMBHICTL TypByrieHTHOCTI Ha

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 equivaent static wind force defined in
52.

(2) The standard deviation o,, of the
characteristic along-wind aoceleratlon of the
structural point with coordinates (y,z) i
approximately given by Expression (C.4):

Ky Ky - ®(y,2)

=cr -p-b-1y(2s) - Viy(25)-R-—L—"—"—,

“raf ‘bmax (C4)
where: ¢;is the force coefficient, see
Section 7; pistheair density, see 4.5;

1 (z)) isthe turbulence intensity at height



Basyetbes Ha: 8 = 0,09
based on: ;= 0,05;

BUCOTi Z,Ha[ 3eMrieto, B. 4.4(1);
Vy, (%) - XapakTepuctniHa — cepemHst
LUBWAKICTb BITPY Ha BUCOTI z, AvB. 4.3.1(1);
R - KOpiHb KBaOparHWA 3 PE3OHaHCHOI
ckrigaoBoi peakLii, ave. C.2(4);

Ky, K, - koHcTaHTH, HaseaeHi y C.2(6);

Mref - HaBEOEHA Maca Ha OOMHMLIO NIIOLL,
ovB. F 5(3);

D(y,2) - dopma KonmBaHb;

D ax - 3HEHEHHSA GOPMU KOIMBaHb Y TOML 3
MaKkCMMarieHOK aMniiiTyAoko.

(3) XapakTepncTniHi amnniTyaHi 3Ha4eHHs
MPVICKOPEHHST  BU3HAHAOTBECS  MHOXEHHSIM
CTaHAaPTHOro BiAXuIy B (2) Ha KoediLieHT
amnniTyau 3rigHo 3 B.2(3) i3
BWKOPUCTaHHSIM BracHOi 4acToOTV KOfMBaHb,
TOBTO V =Ny, ,.

OOOATOK D
(0GoB’ sizk oBUIA)
3HAYEHHA cc,ANA PIBHUX TUMNIB
KOHCTPYKLUIWN
(1) BracHi yactotTm Ta dopMM KOfvBaHb
KOHCTPYKLi, MpPEacTaBrieHnx Yy  LpoMy
0oOaTKy, OTpUMaHi NiHiMHMM aHarizom abo
OLHIOBaHHSAM i3 BUKOPUCTaHHAM dopMyr,

HaBeneHux y goparky F.

z above ground, see 4.4(1);

V,, (Z) is the characteristic mean wind

velocity at height z, see 4.3.1(1);

Ris the square root of the resonant

response, see C.2(4);

Ky, K, is the constants given in C.2(6);

Hef i the reference mass per unit area,

see F.5(3);

d(y,2) isthe mode shape;

® ax 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= Ny

ANNEX D
(informative)
¢ ,VALUESFOR DIFFERENT TYPES
OF STRUCTURES

(1) The natural frequencies and mode shapes
of the structures presented in this annex are
derived from linear analysis or estimated
using the expressions given in Annex F.

¢c, for multistorey steel buildings

Cst and 6a|'aT0|'IOBerOBMX CraneBnx
OyaiBenb
1,05 1,00 0,95 0,90
Brcora, M Height [m] 100 11‘,1 0 1/"95 ’(,)0 3;95
Basyerbes Ha: . , a - Vi 0,90
sed on: 90 2 . . 0.85
=005 i Th 5 /. :
xareropix mopctxocn IT (gym'xm MHIR) /.' v / /’ K
roughness category |l (solid lines) 80 2 A . LA
xateropix moperxocti II (mysxrpaa amig) M / [ ¢ At
roughness category |l (dotted lines) A A /. Y ..
v,=28 w/cex(m/sec) 70 K [/ A // P
5,20 //: //- / // 2
A '.' /.' Y =
60 d C
; /{. £ //(.
50 “ A
4 {./' ‘,,/-'
w AL Vi _Jo.8s
JilW, 2 )
F 7
30 / v
/
20 A P
7 P
10 <
10 20 30 40 50 60 70 80 90 100

TMnNy MicuesocTi |l (cyuinbHa niHis);

roughness category |1 (solid |
Tuny micuesocTi 1 (MyHKTH

ines);
pHa niHis);

roughness category |11 (dotted lines);
vj, = 28 m/cex (m/sec); 8, = 0.

MpumiTka. [nsa 3HaveHb, SKi NepesunLLyoTb 3Ha4eHHS 1,1, J03BOMSETLCA 3aCTOCOBYBaTY AeTarnbHy METOAVKY, HaBedeHy B 6.3 (AonyCcTume MiHimarbHe

3HaueHHs CC, = 0,85).

Josxuna, m  Width [m]

Note: For values exceeding 1,1 the detailed procedure given in 6.3 maybe applied (approved minimum value of ¢, = 0,85).

PucyHok D.1 - ¢ c, Ans GararonosepxoBux crarnesnx GyaiBerb NPsMOKY THUX Y NiteHi 3 BEPTUKarbHAMM 30BHILLIHIMM CTiHaMK, 3 piBHOMI PHUM

Figure D.1 - cc, for multistorey steel buildings with rectangular ground plan and vertical external walls, with regular distribution of stiffness and

PO3Mogj oM >KOPCTKOCTI Ta Macy YacToTa BignosiaHo Ao dopmym (F.2))

mass (frequency according to Expression (F.2))

CLyana Gar aTornoBepXOBUX BETOHHMX
OyniBenb

¢, for multistorey concrete buildings



095 0,90 0,85

Bacora, m Height [m] 100 I(?‘ 95 0:
6asyeTnes Ha: . 2
ed on: 90 - A
5=0,1 : e
xareropia moperxoct 11 (cyninua mismis) / A
roughness category |l (solid lines) 0
xareropin moperxocti I (nysxmupra aimis) I' /'
gh u,m("wzog) 11l (dotted lines) i [ )& 40,85
V= c
=0 . / A
60 [ / //
'[ / A
50 +—f /,/
[ A
40 /r
30 / /
ao ]| /
7 7
w0 1

10 20 30 40 50 60 70 8 9% 100
Jorsxana, M Width [m]
Basyetbes Ha: 6, =0,1;
based on: 68 =0,1;
1Ny micuesocTi || (cyuinbHa rniHis);
roughness category Il (solid lines);
Tmny MicuesocTi |1 (MyHKTUpHA NiHis);
roughness category |11 (dotted lines);
v}, = 28 m/cex (m/sec); 8, = 0.
MpumiTka. [ 3Ha4eHb, sKi NEPEBNLLYOTb 3Ha4eHHs 1,1, JO3BOMSETLCA 3aCTOCOBYBATU AETallbHY METOAVIKY, HaBeaeHy B 6.3 (ZonycTvme MiHiMarnbHe
3HaueHHs CCy = 0,85).
Note: For values exceeding 1,1 the detailed procedure given in 6.3 may be applied (approved minimum value of ¢, = 0,85).
PucyHok D.2 - cc, s GararonoBepxoBux 6eTOHHWX OyAiBenb NPSMOKYTHUX Y MIieHi 3 BEPTUKarbHUMM 30BHILLHIMU CTiHaMW, 3 piBHOMI PHUM
PO3MOAj FIOM XKOPCTKOCTI Ta Mack YacToTa BianosiaHo Ao dopmyrm (F.2))
Figure D.2 - cc, 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))

C,C4 A CTAINEBNX BUTSDKHNX TPY6 Ge3 ¢y for steel chimneys without liners
dyTypyBaHHsI
1,10
Bucora, M Height [m] 100
633)'(1’;:? Ha: © ; - Vi 1,10 1,05
520,012 i /
WW=1 , /! 1,05
80 Pl ) / 1,00
kareropix moperxocn 11 (cym mEiE) o /u’ '."
roughness category |l (solid lines) 7, Fid BB P 1,00
kateropis mopcrxocti 11 (nyrxTapaa mimis) K //' // // 0,95
roughness category lll (dotted lines) 3 7 4 7 g
v,=28 w/cex(m/sec) 80 LA LA
620 1A LA T A
A 7T
50 - - P // 0.95
. /1 . ) L/
40 . / /’/ ///.
- . v »: - B P L 0,90
. 'l/// 1 pd 1
20 4 ',/,// ¢ e v
/ // A
10 P Z

1 2 3 4 5 6 7 8 9 10
Jiametp, M Diameter [m]
BasyeTbes Ha: 6s= 0,012 Ws/ Wt =1;
based on: 68= 0,012 Ws/ Wi=1;
T1ny micuesocTi || (cyuinbHa niHis);
roughness category |1 (solid lines);
TNy micuesocTi |1 (MyHKTMpHA niHis);
roughness category |11 (dotted lines);
vj, = 28 m/cex (m/sec); 5, = 0.
MpumiTka. 19 3Ha4eHb, sKi NepeBnLLYOTL 3HaqHeHHs 1,1, JO3BOMSETLCA 3aCTOCOBYBATY AETaNbHY METOAVIKY, HaBeaeHy B 6.3 (ZonycTMme MiHimarnbHe
3HaHeHHsA CCy = 0,85).
Note: For values exceeding 1,1 the detailed procedure given in 6.3 maybe applied (approved minimum value of ¢, = 0,85).
PucyHok D.3 - ¢, Ayt cTarnesnx BUTSDKHNX TPY6 6e3 dy TypyBaHHst (YacToTa KommeaHb BiAnosiaHo Ao dopmyrim (F.3), npu g4 = 10001 W/ W; = 1,0)
FigureD.3 - cc,for steel chimneys without liners (frequency according to Expression (F.3), with €4 = 1000 and W/ W; = 1,0)



CLCy A OETOHHNX BUTSHKHUX TPy Ge3 CLy for concrete chimneys without liners

dyTypyBaHHS
1,10 1,05
Bucora, M Height (m] 100 1'1.0
Gasyernes na: . —
based on: % 2 2 41,05 1,00
570,03 i 15l [P

xareropix moperxocnt Il (cyuimea mimis) ' 43 /‘/.
roughness category |l (solid lines) 80 = - 7
xareropia moperxocti I (nymxrapea mimix) ‘ AR YAS /1.00095
roughness category lIl (dotted lines) L2 2 @ »
v,=28 w/cex(m/sec) 7 =
40 o

6 A L 0,95

S /.’. 1 '
% {/ 4 //
/( . & i /, i 0'90
“ WA LA
- A" I
30 . / 4% //
A A T
oy - '/-/ ///
YdVis /
= -
10 %

1 2 3 4 5 6 7 8 9 10
Jiamerp, M Diameter [m)

Basyetbes Ha: 8, = 0,03,
based on: 6= 0,03;
Tuny micuesocTi || (cyuinbHa niHis);
roughness category Il (solid lines);
T1ny MicuesocTi 1 (MyHKTUpHa MiHis);
roughness category 11 (dotted lines);
vj, = 28 m/cex (m/sec); 8, = 0.
MpumiTka. [na 3Ha4eHb, sSKi NepeBnLLY0Tb 3HadeHHs 1,1, JO3BOMSETLCA 3aCTOCOBYBATY AeTanbHy METOAVKY, HaBedeHy B 6.3 (AonycTume miHimarbHe
3HaueHHs ¢, = 0,85).
Note: For values exceeding 1,1 the detailed procedure given in 6.3 may be applied (approved minimum value of ¢, = 0,85).

PucyHok D.4 - ¢C, Ansi GETOHHUX BUTSDKHIX TPy6 Ge3 dy TypyBaHHs! (YacToTa KormeaHb BiAnosiaHo 4o qopmyrm (F.3), npu e = 7001 W,/ W; =

1,0)
FigureD.4 - c ¢, for concrete chimneys without liners (frequency according to Expression (F.3), with €4 = 700 and W,/ W; = 1,0)

CC Onsi CTareBmnx BUTSDKHUX TPy6 i3 cc, for steel chimneys with liners
dyTypyBaHHAM
Bucora, M Height [m] 100 : 110
l')azym'hcn_ Ha *
O % ++—1,101,05
&,~ BATIEXHTE BUI CIIBBLIHO- .
meHHA hib (depending on hib-ratio)
hib<18 570,02 80
20<hib<24  5,20,04 N % 1,051 00
hib>26 520,025 CE ?
70 A A
KxaTeropis moy 111 (cyninmma ninix) A A ~1,00
roughness category Il (solid lines) P " A 7 0,95
xareropis mopcrxocti I 60 =1*
HA JTRLN) A A
roughness category lil (dotted lines) . 4 =i
v,=28 m/cex(m/sec) 50 2l A - 0.95
520 P A P o )
< - (/ pd /4. //
LA -
40 - Z
3 a P A P » ‘ 0,90
30 g Pa /. 5 o
o L1~ »
20 11 l," ~ a
'/'/ - 2 A
10 L
1 2 3 4 5 6 7 8 9 10

Jiametp, M Diameter [m]
BasyeTbest Ha: based on:
63- 3anexuTb Bif CNiBBi AHOLLEHHS h / b,
6S= dependingon h/ b - ratio;
Wb<18 5,=0,02;
20<h/b=2405,=0,04;
hlb>26 5,=0,025;
Tuny micuesocTi || (cyuinbHa niHis);
roughness category |1 (solid lines);
TNy MicuesocTi 1 (MyHKTUpHa niHifY);
roughness category 11 (dotted lines);
vj, = 28 m/cex (m/sec); 8, = 0.
MpumiTka. Ona 3HadeHb, sKi NepeBuLLYoTb 3HadeHHs 1,1, J03BONSETLCS 3aCTOCOBYBATY AeTanbHy METOAVKY, HaBedeHy B 6.3 (JonycTrmMe MiHiMansHe



3HaueHHs ¢, = 0,85).
Note: For values exceeding 1,1 the detailed procedure given in 6.3 maybe applied (approved minimum value of ¢, = 0,85).
PucyHok D.5 - cC, s CTarnesnx BATSKHWX TPYO i3 qyTypyBaHHSM i pisHUMI 3Ha4eHHsMM O BiANoBiaHO [0 Tabmmui F.2 (YacToTa korvBeaHb 3a
¢popmyrioto (F.3), npu g4 = 10001 W,/ W;=0,5)
Figure D.5 - ¢, for steel chimneys with liners and different values of & according to Table F.2 (frequency according to Expression (F.3), with e =

1000 and W,/ W; = 0,5)

OOOATOK E
(oboB’ 13k oBUIA)
BUXPOBE 3BY [XKEHHA TA
AEPOIMPYXHA HECTINKICTb
E.1 Buxpose 30ympreHHS
E.1.1 3azareHi nonox eHHsi
(1) Bwuxpose 30yMKEHHS BUHWUKaE, SKLLO
BUXOPM 3 SBMSIOTECH  MOYEProBO  Ha
NPOTUINEKHMX CTOPOHaX KOHCTPyKUii. Y
pesynbTari UpOro BUHWKaE HaBaHTKEHHS
nepreHaVKysipHe [0 HanpsivKy BiTPOBOTO
HaBaHTaKeHHs.  KormBaHHA  KOHCTpyKUii
MOX€e BUHUKHYTU, SKLLO 4acToTa BUXPOBUX
30ypKeHb 30iraeTbCs 3 BriaCHOIO 4YacTOTOH
KOHCTPYKLii, O MOX/MBO 32 YMOBM, LLO
WBMOKICTb  BITPY [JOOPIBHIOE  KPUTUYHIN
LIBMAKOCTI  BITPY, BuW3HadeHol B E.1.3.1.
3asBuyan, KpUTUYHA  LIBMOKICTb  BiTPY
BYHVK@E 4acTo i BUKIMKaE BTOMYy, TOMY
KiNbKiCTb LMKIIB HaBaHTaeHb, MOB’ A3aHNX
i3 LM, MOXe CTaty 3HaHHOI.
(2) Peakuisn Big BuXpOBMX  30YDKEHD
CKIQOeeTbCsl 3 KOMMBaHb Y LLUMPOKOMY
[ianasoHi YacToT, SKi iCHYHOTb 3aBXaN | He
3anexarb Bif nepeMilleHb KOHCTPYKUii, Ta
BY3bKOYaCTOTHOI  YaCTUHW  peakuii, Lo
BWHMK3E Mig BrfMBOM BUXOPIB, $Ki BU-
KK TCA NEPEMI LLEHHSIMN KOHCTPYKLT.
Mpumitka 1. LWwnpokun pianasoH peskuin
3asBUYa BakImMBUMMA NS 3ani300ETOHHMX
KOHCTPYKLiA i MacuBHUX  CTanesux
KOHCTPYKLU.
MpumiTka 2. By3bkuin fdianasoH peskuin
3a3BMYAN BKIMBUWA OIS IETKUX METaNeBnx
KOHCTPYKLU.
E.1.2 Kpumepii 0rs1 8uxpogozo 30y eHHs1
(1) EdpexT BUXPOBOro 30ymKeHHsI MOTpiBHO
BPaxoByBaTy, SKLLO BiIHOLLIEHHS
MaKCMMarkbHOro  po3mipy KOHCTPYKLUIT OO
MiHIMarbHOrO B MIIOLLMHI  HOpMarbHi 0
HanpsIMKy Bi TPOBOr0 HaBaHTaXEeHHS
nepesuLLye 6.
(2) Bnme BUXpPOBOTO 30YHKEHHS He
noTpiOHO BpaxoByBaTW y Padi Komm:

Veriti
AE Vit j - KPUTUYHA LIBUAKICTb BITPY Ans i-i
dopMM KOnmBaHb, SIK BU3HadeHo B E.1.3.1;
V,, - XapaktepuctuiHa 10-Tv XBUIMHHA
LWBNAKICTb BITPY BuaHadeHa B 4.3.1(1) y 30Hi
ronepe4Horo nepepisy BUHVKHEHHS]
BUXPOBOT 0 30Y/HKeHHS (pucyHok E.3).
E.1.3 basoei napamenmpu 6imposozo
36y0K eHHS
E.1.3.1 KpumudHa weudkicme eimpy Vi j
(1) KpuTnuHa weuakictb BiTPY Ana i-i
dopMM KOMMBaHb BU3HaYEHA SIK LUBUAKICTb
BITPY, 3a SKOI YacToTa BUXPOBMX 30YyHKeHb
[OPiBHIOE BiaCHi YacToTi KOHCTPYKUii abo
KOHCTPYKTVBHOIO efieMeHTa i BU3Ha4aeTbCs
3a opmyrioto:

Verit,i
e b - 0GasoBa LWMpMHA MOMEPEHHOrO
nepepisy B 30HI BUXPOBOrO 30YHKEHHS, B
SKiN  BUHWKAE  MaKCUMarbHWUA  BiaXun
PO3MipiB KOHCTPYKLLT 200 KOHCTPYKTUBHOrO
€reveHTa, Lo po3risageTbes; ONst KpyroBUX

ANNEX E
(informative)
VORTEX SHEDDING AND

AEROELASTIC INSTABILITIES

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 stee! 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:

>1,25+v, (E.1)

where: v, is the critical wind velocity for
mode i, asdefined in E.1.3.1;

v, 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 wrnd velocity vt ;

(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):

=ben,,/8, (E2)

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



umniHapiB 3a 6a3oBy LUMPUHY MPUAMAETLCS
30BHILLHIN giaveTp;

n;,y - Br&cHa Yactota E-T dopMy KonmBaHb y
NMAOWMHI  HOpPMarbHIM OO0  HanpsiMKy  [ji
BiTpY; Habmw>keHHs ons 1 1,y HaedeHi B F.2;
& - uncrio Crpyxans, BusHaveHe B E.1.3.2.
(2) KputnyHa weugkictb  BiTpY  Ons
eninTuyHoi  dopMKM  KOnMBaHb  Nepepi3y
UMMiHOPUYHMX  ODONOHOK — BM3Ha4YeHa  $K
LLIBMAKICTb BITPY, 3a SKOI YacToTa KOMMBaHb
BUXPOBOrO 30yMKeHHA BABiYi Ginblua 3a

BrliaCHy 4acTOTy KOrmMBaHb i-i eninTu4HOoi
dopMn  UMniHOPpUYHOI  OBOMoHKKM i
BM3Ha4a€ETLCA 3a GOPMYIOH0:

Verit,i

e b - 30BHiLLHi 1 gjavieTp 0BOMNOHKK;

& -yucro Crpyxans, Bu3HadeHe B E.1.3.2;
n; o - BriacHa YacTorai-i eninTy4HoI dopmMm
0GOMOHKM.

MpumiTka 1. [t 06orioHok 6e3 Kirelb
XKOPCTKOCTI g HaBgaeHi B F.2(3).
MpumiTka 2. MeToanka ob4mcreHHs
eninTUYHMX KorMBaHb He HaBeneHa B
poparky E.

E.1.3.2 Yucro Cmpyxam &

Yucrio Crpyxans & Ans pisHmx
NoNepeYHMX NEPEPI3iB MOXXHA BU3HaHUTU
3aTabrmueo E.1.

=be ni70/2&,

referenoe width is the outer diameter;

niy is the natural frequency of the consi-
déred flexura mode i of cross-wind
vibration; approximations for 1 1,y are given
inF.2;
& Strouhal number as defined in E.1.3.2.
(2) The critical wind velocity for ovaling
vibration mode i of cylindrica shells is
defined as the wind velocity at which two
times of the frequency of vortex shedding
equals a natural frequency of the ovaling
mode i of the cylindrical shell and isgivenin
Expression (E.3):

(E.3)

where: b is the outer shell diameter;

& is the Strouha number as defined in
E.1.3.2;

n; o is the natural frequency of the ovalling
mode i of the shell;

Note 1: For shells without stiffening rings n
isgivenin F.2(3).

Note 2: Procedures to caculate ovaling
vibrations are not covered in Annex E.
E.1.3.2 Srouhal number &

The Strouhal number & for different cross-
sections may be taken from Table E.1.

Tabnmus E.1 - Yucro Ctpyxans & ans pisHux nonepeqHmx nepepisis
Table E.1 - Strouhal numbers & for different cross-sections

MonepeyHnin nepepi3 S
Cross-section
— = 0,18
Q b
[Ans Bcix Yncen PenHonbaca (for al Re-numbers)
4 d 5 3riaHo 3 pucyHkom E.1 (from Figure E.1)
—— [ o
05=<d/b<10
d/b=1 0,11
d/ib=15 0,10
d/ b= 2 0,14
JlininHa iHTepnonayis (linear mterpolatlon
d/b=1 0,13
d/ b= 2 0,08
JliHinHa iHTepnonsuis (linear interpolation)
d/ib=1 0,16
d/b=2 0,12
"t
JliHinHa iHTepnonsuis (linear interpolation)
d/ib=13 0,11
d/b=20 0,07




I 4| 1

JliHinHa iHTepnonsuis (linear interpolation)

MpumiTka. Exkcrpanonsuis yncen Ctpyxans sk doyHKLiT d / b He 403BONSETLCS.
Note: Extrapolations for Strouhal numbers as function of d/ b are not alowed.
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PucyHok E.1 - Yucro Ctpyxana & ansa npsmMoKy THUX NOMNEPeHHUX NePepisiB i3 rocTpyMm KyTamm
Figure E.1 - Strouhal number (St) for rectangular cross-sections with sharp corners

E.1.3.3 Yucmo CkpymoHa S

(1) YyTnmBicTb 0O KONMMBaHb 3arNeXuTb Bif
AeMndipyBaHHSt KOHCTPYKLIT i Bi AHOLLEHHS
Mach KOHCTPYKLIT 0 Macu cepefoBuLLg, Lo
i o0Tikae. Lle BigHOLLEHHS BU3Ha4al0Th Sk
yncrio CkpyToHa:

Sc

Ae b - AeMndi pyBaHHS KOHCTPYKLT,
BUPabKeHe rnorapndmiYHUM JEKPEMEHTOM;

P - LLiMbHiCTb NOBITPS B YMOBaX BUXPOBOIO
30y HKEHHS;

me- EXBiBarneHTHa Maca M, Ha ofnHULIO
OOBXMWHW AN i-i hopmK, SK BU3HaYEHO B
E4(1);

b - 6asoBa LLMp1HA NONEPEHHOro Nepepisy B
30Hi BUHWKHEHHS PE30HaHCHOr O BUXPOBOrO
30y HKEHHSA.

MpumiTKa. 3Ha4eHHs LifbHOCTi NOBITPS P
MOXEe HaBoaMTMUCS B HauioHarbHOMy
poparky. PexomeHpoBaHe 3HadeHHs 1,25
Kr/MC.

E.1.3.4 Yucro PetiHorke0ca Re

(1) Ans kpyroBux LmMniHAPIiB HEBAHTKEHHS
Bi BMXPOBOro 30Yy[HKEHHS 3aneXuTb Big
yncra PenmHonbaca Re 33 KpuTudHOI
LUBMAOKOCTi BITPY V, riti- Yncno PenHonbaca
BU3Ha4aloTb 3a PopMyIIoHO:

Re (Viit,) =

e b - 30BHi LUK OjaveTp KpyroBoro

umniHapa;

V - KiHeMar4Ha B’ i3KiCTb MoBiTps (V =

15:106 m?/c); S

Vipiti = KPUTUYHE LUBAOKICTb BITPY, AVB.
1.3

E.1.4 Brinue euxopoymeopeHHsi

(1) EdexT BiA KOMMBaHb, CRPUYMHEHWX

BVXOPO- YTBOPEHHSIM, NOTPIOHO BU3HaYaTy

3 ypaxyBaHHAM iHepuii cuctemun. Cuna

iHEpUiT Ha OmMHMLIO OOBXKMHU F (), sika

Ji€ NepneHanKyrspHO A0 HanpsiMKy BiTpy B

TOuUi S KOHCTPYKUii, BM3Ha4aOTb 3a

dopmyrioto:

F(s)=m(s)+ (21'rn,-,y

e m(s)- Maca KOHCTPYKLT, Lo
KOIMB3€ETLCS, HA OAVIHULIIO JOBXKUHW, KI/M;
; ,,- BriacHa vacTota KOHCTPYKLT;

d),-,y(s) - dopma KonmBaHb KOHCpr!(Lli'I'
HopMarisoBaHa [0 OAMHMUI B Touui 3

E.1.3.3 Scrutorn 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):
2:85-mje
p-b?
where: & is the structural damping
expressed by the logarithmic decrement;
pistheair density under vortex shedding
conditions;
m, ¢ isthe equivalent mass m, per unit
length for mode i as defined i |n E.4(1);
b is the reference width of the cross-
section at which resonant vortex shedding
ocCeurs.
Note: The value of the air density p may
be given in the National Annex. The
recommended valueis 1,25 kg/m3.
E.1.3.4 Reyriolds number Re (1) The
vortex shedding action on acircular
cylinder depends on the Reynolds
number Re at the critical wind velocity
Vit i- The Reynolds number is given in
Expression (E.5):

(E.4)

(b- Iv (E5)

Cf'ltl’)

where: b is the outer diameter of the
circular cylinder;

v is the kinematic viscosity of theair (v=
15106 m?/s);

isthe critical wind velocity, see

Verit,i

A
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 F (s),
acting perpendicular to the wind direction at
location s on the structure and given in
Expression (E.6):

;A9 * Ve max (E6)
where: m(s) is the vibrating mass of the
structure per unit length [kg/m];

is the natural frequency of the structure;
d)’,-,y(s) is the mode shape of the structure
normalised to 1 at the point with the



MaKCMarnbHUM Nepemi LLEHHSM;

YF max - MakcmarsHe nepemiLLIeHHs! B Yaci
TOYKM 3 d),-’y(s), Lo gopieHtoe 1, aye. E.1.5.
E.1.5 PospaxyHok amrrimyou ronepeqHor
00 HarpsiMKy eimpy

E.1.5.1 3azarbHi nornox eHHsi

(1) [Oea pi3Hux nigxogn Ons pospaxyHKy
amnniTyd MonepedHnx  J0  BiTPOBOro
HaBaHT@KEHHS]  BUKIMKaHUX  BUXOPEM,
HaBemeHi BE.1.5.2 TaE.1.5.3.

MpumiTka 1. Bubip nigxomy o pospaxyHKy
U/ arbTEPHATMBHOI METOOMKM PO3paxyHKY
MOXEe BM3HaYaTucs 3a  HalioHarbHUM
[oaaTkoMm.

MpumiTka 2. BesnocepegHe MNOPiBHAHHSA
nigxodis, 3anporioHoBaHMx y E.1.5.2 Ta
E.1.5.3, HemoxrmBe TOMy, WO AesKi 3
BXiAHWMX NapameTpiB BUOpaHi Onst pisHUX
yMOB HaBKOIMLLIHBOT O cepeoByLLa.
HalioHanbHUI  O0OaTOK MOXE BU3Ha4aTu
cdepy 3aCTOCYBaHHS [Nt KOXKHOTO 3 LMX
3anponOHOBaHWX MiaxoaiB.

MpumiTka 3. He go3BonsieTbCs 3MiLLyBaHHSA
nioxogis E.1.52 Tta E.1.53, kpim Tux
BUMNaOKIB, SKi KOHKPETHO OOyMOBreHi Y
TEKCTI.

(2) Nipxigo, HaBegeHw y E.1.5.2, moxe
BUKOPUCTOBYBaTn  Onsl  Pi3HUX  BUAIB
KOHCTPYKLi¥ i qopm KormBaHb. BiH MicTuTb
edekT  TypOyrieHTHOCTI Ta  HepiBHOCTI
MiCLIEBOCTi, MOXe BMKOPWUCTOBYBATMCS AA
HOpMarbHWX KIliMaTUYHUX YMOB.

(3) nMipxig, HaBegeHwn y E.1.5.2, moxe
B/KOPUCTOBYBaTUCS  Ori  PO3paxyHKY
peakuii npuM KOMMBaHHSX 33 MNepLUOD
dOPMOK0  KOHCOJBHMX ~ KOHCTPYKUi  Mpu
piBHOMipHOMY po3nogini  GiyHoro BiTPY
B3OOBX  [OJIOBHOI  OCi KOHCTPYKLT.
3asBMYall OXOMIE KOHCTPYKLiT BUTSDKHUX
Tpy6 abo worn. BiH He wmoxe
3aCTOCOBYBATUCA OFist 3rPYMNOBaHMX, TiHiHO
PO3MiLLIEHNX ab0 3B’ sidaHnx umniHapis. Lien
niaxiz AO3BOMSIETECA AriA po3riisay pisHuX
iHTEHCVMBHOCTE  TypOyneHTHocTi,  ski
MOXYTb 3MIHIOBaTUCA B 3aleXHOCTi Bif
MeTeoporioriyHmx ymoB. [igxia, HaseoeHn
y E.1.5.3, moxe BuKopucTOByBarucs Ons
obriactelt, fe BHaCriOK CUIbHOro Xoriogy
MOXIBa cTparndikais MOTOKY
(Hanpwvknag, y npubepexHnx obnactsix IMie-
HiYHOI €Bponn).

MpumiTka. HauioHansHWM [OOaTOK  MOXe
HaBoOMTW obnacri, e MOXIMBa
cTparndikauis notoky. Ona umx obracrten
nigxig 2 8 E.1.5.3 Ginbw cnpusarrmevn, i
HalioHarNbHUI  OOAATOK MOXEe BU3Ha4YaTy
CNpUSTIMBI BXiAHI napametpu (Taki sk K,
abo iHTeHcuBHICTb TypOyreHTHOCTi), sKi
Tpeba BMKOPUCTOBYBaTM NpU  LbOMY
nigxoni.

E.1.5.2 [1idxi0 1 drs pospaxyHKy amriimyd
KOreaHb MornepeqHUX HarnpsiMKy sinmpy
E.1.5.2.1 PogpaxyHok nepemiLleHb

Haibinsiue nepemiLLIeHHs YF.max
pO3pPaxoByOTb 3a GOPMYSIOH:
YF, max
b

Ae & -uucrio CTpyxans arigHo 3 Tabrnmueto
E.1;

& - uncno CKkpyToHa, BU3Ha4HeHe B
E.1.3.3;

KW - koedd Li eHT edeK TMBHOI AOBKMHN
kopensuii (E.1.5.2.4);

K- koedd LieHT diopmy KOnvBaHb

A

maximum displacement;

Yrmax is the maximum displacement over
time of the point with ®; (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
giveninE.1.5.2and E.1.5.3.

Note 1: The choice of calculation approach
oralternative 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 Nationa
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.153 is not alowed, 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.

(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 dong the main axis of the
structure. Typicaly structures covered are
chimneys or masts. It cannot be applied for
grouped or in-line arrangements and for
coupled cylinders. This approach alows 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 areasin
Northern Europe), approach E.1.5.3 may be
used.

Note: The Nationa 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 calculate of the
cross w'rnd amplitudes

E.1.5.2.1 Calculation of displacements

The largest displacement yr, ... can be calcu-
lated using Expression (E.7):

é‘K'KW “Clat »

(E7)
where: & is the Strouhal number given in Te
bleE.1;

Scis the Scruton number givenin E.1.3.3;
K, is the effective correlation length factor
giveninE.1.5.2.4;

K is the mode shape factor givenin E.1.5.2.5;
¢4t isthelateral force coefficient givenin



(E.1.5.2.5); TableE.2.

Cj4t - KOEdiLIiEHT Monepe4HOi cum Note: The aeroelastic forces are taken into
(Tabrmua E.2). account by the effective correlation length
MpumiTka. Aeponpy>kHi cnumm factor K.

BPaxoBYy0TbCA Koedd Ll EHTOM eqrek TMBHOI E.1.5.2.2 Lateral force coefficient ¢4
LOBXMHY Koperauii K. (1) The basic value, Clat0r of the lateral force
E.1.5.2.2 Koedi uieHT nonepeqHoi cumm coefficient isgivenin Table E.2.

Clat

(1) OcHoBHe 3HaHEeHHS! €y o KoedLlieHTa
MOMNEPEYHOI CUNN HaOAETHLCS B TAOMML
E.2.

Tabnmus E.2 - OcHoBHe 3Ha1eHHs KoediiLli eHTa NONepesHOT CUIv Cj4¢ o ANt Pi3HNX NONEPEHHMX NepepisiB
Table E.2 - Basic vaue of the lateral force coefficient ¢  for different cross-sections

MonepeqHuin nepepia Clat,0
Cross-section

—r- 3riaHo 3 pucyHkom E.2 (from Figure E.2)
— QO

[Ans Bcix Yncen PenHonbaca (for al Re-numbers)

d 1,1
+—9
—— [ o
05<d/b=<10
d/b=1 0,8
d/b=15 1,2
d/b 2 0,3

JliHinHa iHTepnonauis (linear mterpolatlon
d/b=1 1,6
d/b= 2 2,3

e

JliHinHa iHTepnonauis (linear interpolation)
d/b=1 14
d/b=2 11

JliHinHa iHTepnonsuis (linear interpolation)
d/b=13 0,8
d/ b= 20 1,0

— ] 1

JlinivHa iHTepnonsuia (linear interpolation)
MpumiTka. EkcTpanonsuis yucen Ctpyxans sk dyHkuii d/ b He J03BONSAETHCS.
Note: Extrapolations for Strouhal numbers as function of d/ b are not allowed.




Cato 1.0
0,9
0,8
0,7
0,6
05 \
04
0,3
0,2
0,1

0.0 4 5 & 7 Re
10 3 5710 3 5§710 3 5710 3
PucyHok E.2 - basose sHaueHHs aepoayHamiyHoro koediLieHTa 30y pKeHHs €y p3arexHo Bif uncria PeitHonbaca Re (v, ) Ans KpyroBux Ui HApIB,
ove. E.1.3. 4

Figure E.2 - Basic value of the aerodynamic exciting force coefficient ¢,  versus

(2) KoedduieHT nonepe4Hoi cimm ¢, HaedeHnii B Tabrmui E.3.

Tabnuusa E.3 - KoediiLjieHT nonepeqHoi cunm ¢4 Bi CNiBBIAHOLLIEHHS KPUTWUYHOI LUBMAKOCTI BITPY,

(2) Thelatera force coefficient, ¢4, isgivenin Table E.3.

cr/tI/ v

Table E.3 - Lateral force coefficient ¢, versus critical wind velocity ratio, v,/ v, J

BiAHOLLIEHHS KPUTUYHOI LLIBUAKOCTI BiTPY Clat
Critical wind velocity ratio
Veriti! Vi < 083 Clat = Clat,0
083= Vcr/tI/ Vij 125 Clat = (3- 2.4 Vcrltl ij) Clat,0
125<VCI'I“/V Clat=0

e (where):

crlt i

defined in Figure E.3).

Cyat,0 - OCHOBHE 3Ha4EHHS Cj4y, SIK NPELCTaBNEHO Y Tabmmu E.2, i Ans Kpyrosux LmriHapis, Ha

pucyHky E.2 (basic value of ¢, as given in Table E.2 and, for circular cylinders, in Figure E.2);

- KpUTUYHa WBKUAKiCT BiTPY (dopmyrna (E.1)) (critical wind velocity (see Expression (E.1)));
- CepeaHst LUBMAKICTb BITPY (4.2) B LIeHTPi ePeKTUBHOI AOBXMHMW KOPENALi, SK Lie BUSHaHeHO

Ha pucyHky E.3 (mean wind velocity (see 4.2) in the centre of the effective correlation length as

E.1.5.2.3 [oxunHa kopensuii L

(1) SoHy Kopensauii JOBKUHOK L noTpiéHO
posrawioByBat B obriacTi ~ MyYHOCTI
KomvBaHb. [MpyKnaon HaBedeHi Ha PUCYHKY
E.3. [na worn i GararonporoHoBMX MOCTiB
NoTpPiBHI 0cOBrMBI pexomeHaaLlji.

Nepwa opta Konkeas Apyra opua xaneaks
151 Mmoce shage 200 mece shaph
a Irran Yo b
—y
—.‘ibl._
:I—. L I "
v’ mL,
VL, 2 l|
— i} ' |,
'3 Vm‘L‘ 0,(:] { I
‘.\} I
5
i
n=2; m=2
d Yrmm e
—r

Nt med
MpumiTka. Mpy BUKOPUCTaHHI AEKiNBKOX 30H KOpensLiT, 3 MipkyBaHb Geanexu criif 6pat HaibinbLUe 3HaHEeHHS C 4.
Note: If more than one correlation length is shown, it is safe to use them simultaneously, and the highest value of ¢ should be used.
PucyHok E.3 - [Mpukriaon BUKOPUCTaHHs KOpensiuiNnHOT JoBXWHU L (j = 1,2,3)
Figure E.3 - Examples for application of the correlation length Lj (=1273)

E.1.5.2.3 Correlation length L

(1) The correlation length L., should be
positioned in the range of antinodes.
Examples are giver in Figure E.3. For
guyed masts and continuous multispan

bridges special advice is necessary.

~

n=1;m=}

Tabrmus E.4 - EdpexTviBHa LOBXMHE 30HU KOpersuii L; sk dyHKLi s aMnniTyZu KOrmBaHb ye (s)
Table E.4 - Effective correlation length L; as afunction of vibration amplitude y- (s)

| Ye(s)/b ’

Li/b




Ta6nmus E.5 - KoediLlieHT ehek TMBHOT SOBKMHI 30HW Koperauii K|, i koediLlieHT doopmm KommeaHb K [rist IEAKMX MPOCTUX KOHCTPYKLLiA

<0,1 6
0,1-0,6 48+12+y ()] b
>0,6 12

E.1.5.2.4 KoedhLieHT edekTBHOI AOBKMHN
30HU Kopenauii K,
(1) KoediuieHT edeKTMBHOI JOBXMHM 30HM

E.1.5.2.4 Effective correlation length
factor K,
(1) The effective correlation length

koperswii K, BU3Ha4aioTb 3a ctnpmynoro' factor, K, is given in Expression (E.8):
2 j[m, y(s)ds
Ky =— <06,
> l 7,y ()|ds
=11 (E8)
oe <D - i-Ta dopma kormeaHb (F.3); where: ®; , is the mode shape i (see F.3);

L; -,qoa»(vma 30HM KoperLii;

|- DOBXMHA KOHCTPYKLI T MiX ABOMa
Byanamm (pucyHok E.3); Ans KoHCOmnbHMX
KOHCTPYKLIii BOHA [OpPI BHIOE BUCOTI
KOHCTPYKLIji;

1~ KirbKiCTb 30H, Ae Bia0yBaeTbCs

30y KEHHS1 BUXOPY B OAVIH | TOW camuii Yac
(pncyHok E.3);

M- YUCIIOo NyYHOCTEN Y dOpMi KOnMBaHb
o, » FIK@ PO MANAETLCS,

S- KOOpaviHaTa, BU3HaveHa B Tabrmui E.5.
(2) KoediLieHT edeKTMBHOI AOBXMHW 30HM
Kopensuii Kw,um NPOCTUX KOHCTPYKLNA,
SKi KOMMBaIOTbCS 32 OCHOBHOI (IOPMOHO Y
NIIOLLWHI NOMEPEYHi N HanpsMKY BiTPY i, Ha
sKi fie cuna 30y pKeHHsl, HaBeaeHa B
Tabrmui E.5, nonyckaetbcs Bu3Hadaru 3a
dopmynavu, HasedeHmmn B Tabrmui E.5.

L:isthe oorrel ation length;

I7is the length of the structure between two

nodes (see Figure E.3); for cantilevered

structuresit is equal to the height of the

structure;

ris the number of regions where vortex

excitation occurs at the same time (see

Figure E.3);

mis the number of antinodes of the vibra-

i ng structure in the considered mode shape
5y ; sisthe coordinate defined in Table

(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 K|, can be

approximated by the expressions given in

Table E.5.

Table E.5 - Correlation length factor K, and mode shape factor K for some simple structures

m=3

-~

Ms

| @,y (s)|ds

]

(=
]
-

KoHcTpykLjs dopma KormBaHb K, K
Structure Mode shape ®; (s)
3rigHo 3 F.3 (see F.3) . 27 0,13
3(with) {= 2,07 =1; 3,Ll/b,1_L/'/b+l,(Li/b]
m=1 A A 3\ A
3aTabrmuero F.1 (see -~ Lj /b 0,10
TableF.1) n=1; m=1 cos 54\1» p
3aTabrmueio F.1 (see Lilb 1 L:/b 0,11
TableF.1) n=1;, m=1 x v—_; sin |71~ : ]
! /
q)ly(s)
MopgarkHwWii aHani3 o 0,10
(modal analysis) n=3; /21 ” , y(s)lds
ol 2



MpumiTka 1. d)opma KormeaHb ®; (s)npunmMaeTses BignosigHo ao F.3. Mapaverpy m i m
BM3Ha4a0TbCs 3a oopmyrioto (E. 7) i 3a pucyHkom E.3.

Note 1: The mode shape, ¢r§( is taken from F.3. The parameters n1 and m are defined in
Expression (E.7) and in Figure E.3.

Mpumitka2. A =1/ b.

Note2: A=1/h.

E.1.5.2.5 KoediuieHT doopmn KonmeaHb (1)

E.1.5.2.5 Mode shape factor

KoediLjieHT diopmmn kommeaHb K (1) The mode shape factor K is given in
BU3Ha4al0Tb 3a GOPMYJIOH: Expression (E.9):
m
¥, (s)|ds
K= F=1 1,
= i
4.7 E (Diz.y(s)]ds

—

nem- 3rigHo 3E.1.5.2.4(1);
d),-!g(s) - i-Ta dhopma nonepeyHMx KormBeaHb
F .

MiX [JBoma

I JOBXMNHA  KOHCTPYKLT
J

By3namu (pucyHok E.3).

(2) KoediuieHT dopmm KorvBaHb  Anst
NPOCTMX KOHCTPYKLiMA, SKi KONMBaHOTLCS Yy
NIIOWLWHI NOMEPeqHin A0 HanpsMKy BiTPY,
HaBeneHu y Tabrmui E.5.

E.1.5.2.6 KinbKiCTb LMK B HaBaHTaXeHb
(1) KinekicTb LmMKIiB HaBaHTakeHb N,
CMPUYNHEHNX KOMBaHHSAMU Bi [ BUXOPI B,

-

lj

(E.9)
where: misthe defined in E.1.5.2.4(1);
dJ,-,{(s) is the cross-wind mode shape i (see
F.3);

/. 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):

BU3HaYal0Tb 3a GOPMYSIOH:
_ \2 - 2)

N=2.T-n, 59| 2L | .oxp| 421 |,

y v { Lv

0 . | 0
(E.10)
Je N1, - BracHa 4actoTa MomnepeqHnX where: 1 is the natural frequency of cross-
KOMMBaHb, [U. Mpubrmani 3HaqdeHHs ans m, wind mode [HZ]. Approximations for mn, are

HaBegeHi y goparky F;
Vet = KpUTUdHa WBMOKICTb BITPY, M/C,
HaBeoeHaB E.1.3.1;

v KpatHe V2 HaliBinsll  MoXmmBe
3Ha4eHHs (ModarbHa BenuyMHa) posnoginy
IMOBI pHOCTEN Beiibyna cepeaHLol
LUBUAKOCTI BITPY, M/C, OMB. MPUMITKY 2;

T - TepMmiH cryxbu y cekyHaax, $Kun
fopisrioe 3,2 + 107, nomHoxeHomy Ha
OMIKYBaHUI TEPMiH cny>|<6V| y pokax;

€0 - KOEiLIiEHT LLIMPVHKU CMYT W YacTOoT, KW
OMUCY€E LUMPWHY [dianasoHy LUBMAKOCTEN

givenin Annex F;

Vit 1S the critical wind velocity [m/s] given
inE.1.3.1;
Vg is V2 times the modd 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 » 107 multiplied by the expected
lifetimein years;
€y is the bandwidth factor describing the
band of wind velocities with vortex-induced
vibrations, see Note 3.

BITPY, $Ki BUKIMKaOTb BWUXOP, [OUB. Note 1: The National Annex may specify
npuMmiTKy 3. the minimum value of N. The recommended
MpumiTka 1. HauioHanbHUA JoOaToK MOXe valueis N > 10%.

BU3Ha4YaTM  MiHiMarbHe  3HadeHHs  N. Note 2: The vaue v, can be teken as 20 %

PexomeHpoBaHe 3HaHeHHa N > 104,
MpumiTka 2. 3HaqeHHs v Moxe Bparuca sk

20 % BiO X8paKTEPUCTUYHOI CepeaHbol
LUBMAKOCTI BITPY, 5K Le BU3Ha4eHo B 4.3.1
(1), Ha BMCOTI nonepe4HOro nepepisy, de
Bi 10y BaETHLCS BUXOPOY TBOPEHHSI.

Mpumitka 3. KoediuieHT po3LMpeHHs
CMyrn 4acToT & Moxe Oyt Mix
3HaveHHsivm 0,1-0,3. Moxe Gparumcs sik €=

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 €y can be
between 0,1-0,3. It may be taken as g =
0,3.
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E.1.5.2.7 PesoHaHcHe BUXpoBe 30yDHKEHHSI
BEPTUKANbHUX LMIIHAPIB, PO3MIiLLEHNX Y
psig, @60 3rpynoBaHmX

(1) Ans KpyroBux LI HAPIB, PO3MiLLIEHNX Y
psg abo 3rpynoBaHuX, 3 €OHaHMX abo He
3eoHaHuX  (pycyHok E.4) Buxop Moxe
BUKIMKATU KONMBaAHHS.

b b

E.1.5.27 Vortex resonance of vertical
cylindersin arow 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.

1

O

PucyHok E.4 - JliHinHe i 3rpynoBaHe po3miLLIeHHS LmriHapiB
Figure E.4 - In-line and grouped arrangements of cylinders

(2) MakcvmarnbHi BigXMim Mpu KONMBaHHSX
BM3Ha4aOTb 32 dopmyrioo  (E7) i
METOMKOIO ~ PO3PaxyHKYy, HaBeOeHol B
E1.52, 3 3wviHavn, HaBegeHMKN Y
dopmynax:

Ona uuningpie, po3MilieHnx y psig 6es
3 gOHaHHS:

Clat = 1:5* Ciat (single)

Clat = Clat (single)
niHinHa iHTepnonsuis (linear interpolation)

&=0,1+0,085-log (a/b)
&=0,18
ne Clat (single) = Clat 3rigHo 3 Tabrmuero E.3.
[na 3 egHaHnX uniHapis:

Slat = Kiy Clat (single)
ne Kiv - Koechu,leHT iHTepdrepeHUii  aons
BIXOPO- YTBOPeHHst (Tabrmus E.8);
& -uucno Crpyxans 3rigHo 3 Tabmmueto E.8;
S - umcno CkpyToHa 3rigHo 3 Tabrmuero E.8.

Ona 3 emHaHux umningpie 3 a / d > 3,0
peKoMeHay€eTbCA CrieL anbHe A0CT KEHHS.
MpumiTka. Koedivient 1,5 « ¢, - rpybe
HabrmkeHHs. Lle HabrvmkeHHs1 poar nsiaeTbes
AK KOHCEPBATUBHE.

E.1.5.3 [1ioxi0 2 Or\ pospaxyHKy amriyrimyd
KOIUBaHb IMOrepeqHUX HarpsiMKy 6impy

(1 XapakTepnctniHe MaKkcMarbHe
nepemilleHHss B Touui 3 HaiGinbwmm
nepemi LLeHHSM BU3Ha4at0Tb 32 GI0pMYIioH:

ymax

pe o, - CTaHO@PTHWUIA BiOXWUI NEPEMILLEHHS,
AvB. (2);

k- koedduieHT amnniTyam, ame. (6).

(2) CrangapTHU Bigxun oy nepemiLLeHHS],
BiJHECEHOTO [0 LUMPUHU b y Touyi 3
HanGimblwmm — Bigxurom (@ = 1),

pO3PaxoByHOTh TaK:

(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:

ans (for) 1< ab < 10;

ana (for) ab 2 15;

ana (for) 10 < ab < 15; (E.11)

anda (for) 1<ab<9;

anda (for)ab>9,
\I/Evga'e: Clat (sngle) = Clat @ given in Table
For coupled cylinders:

ans (for) 1,0< ab < 3,0, (E.12)
where: K, is the interference factor for
vortex shedding (Table E.8);
& is the Strouhal number, given in Table
E.8;
& is the Scruton number, given in Table
E.8.

For coupled cylinders with a / d > 3,0
specialist advice is recommended.

Note: The factor 1,5 * ¢4 is a rough
approximation. It is expected to be
conservative.

E.1.5.3 Approach 2, for the calculation of
the cross wind amplitudes

W) The  characteristic maximum
displacement at the point with the largest
movement is given in Expression (E.13):

oy° kp , (E.13)
where: GyIS the standard deviation of the

displacement, see (2);

k_ isthe peak factor, see (6).

(5) The standard deviation o, of the
displacement related to the W|dtﬁ b at the
point with the largest deflection (® = 1)
can be calculated by using Expression
(E.14):

ne CC - aepogvHaMiYHa KOHCTaHTa, Lo
3anexuTb Bi4 opMKn NoNepeqHoro nNepepiay i
[ns KpyroBoro uuriHapa TaKoX 3anexuTb BiJ
yucra PeiHonbaca, sik BU3HadeHo B E.1.3.4

? - v[f(
'{1_{b'aLJ J (E14)

where: C, is the aerodynamic constant
dependent on the cross-sectional shape, and
for a circular cylinder also dependent on
the Reynolds number Re as defined in




(1); HaBoguTbCA B TabnMu E.6;

- KoediUieHT  aepoavHamiyHOro
3aTyxaHHs, HaBegeHu y E.1.5.3(4);
a) - HOpMOBaHa rpaHVyHa avinniTyaa, ska Bu-
3HaYaE NepeMiLLIEHHSI KOHCTPYKLT 3 Ay>Ke He-
3HaYHUM 3aTyxXaHHsM; HaBedeHa B Tabnmui
E.6;
& - Yucro Crpyxana 3rigHo 3 Tabrmueo
E.1.6.2;
P - LWiMbHICTb MOBITPS B YMOBaX BUXOPOYTBO
PEeHHS, OMB. MPUMITKY 1;
m, - eqrexTBHA Maca Ha OWHNLIO [OBXWHM
(F4(1);
h, b - BucoTa i WMpUHa KOHCTpyKLii. Ons
KOHCTPYKLiA i3 3MIHHOWO  LUMPUHOIO
B/KOPUCTOBYETBCA  LUMpUHA B Touui 3
HaBi NbLLM Nepemi LLEHHSIM.
MpumiTka 1. 3Ha4eHHs1 p MOXe BU3Ha4armcst
3rigHo 3 HaLlioHarbHUM [00arkoMm.
PexoMeHzoBaHe aHadeHHst 1,25 Kr/ms.
MpumiTka 2. AepopnHamiuHa koHcTaHTa C,
3anexnTb BiJ NiAAOMHOI curmM, ska gie Ha
HEPYXOMY KOHCTPYKLIiO.
MpumiTka 3. HaBaHTaKEHHs, BUKIMKaHi
PYXOM BiTPY, BPaxOBYHTLCS 3aCTOCYBaHHSIM
K,ia.

(3) PosB’ s3aHHs diopmyrm (E.14) HaeoosTb
TaK:

’2
J =C1+ C1 *‘Cz,

Sy
b

E.1.3.4(1); givenin Table E.6;

K, is the aerodynamic damping parameter
asgivenin E.1.5.3(4);

g, is the normalised limiting amplitude
giving the deflection of structures with very
low damping; given in Table C.6;

& is the Strouha number givenin E.1.6.2;
pistheair density under vortex shedding
conditions, see Note 1;

m, is the effective mass per unit length;
givenin F4(1);

h, bisthe 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
vaueis 1,25 kg/m®.

Note 2: The aerodynamic constent 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 g; .

(3) The solution to the Expression (E.14) is
given in Expression (E.15):

(E.15)
e KOHCTaHTY Cq | Cy MPUAMEIOTb SK: where the constants ¢4 and ¢, are given by:
2 2 32 A2
&5 =a_L.(1_L]; o, =0b= 3 Cc b
2 4.-7-K, m, K 4
a e a St (E.16)
(4) KoHcTaHTa aepoanHamiyHOro 3aryxaHHs (4) The aerodynamic damping constant K,
K, 3MEHLLYETLCA 3 306i MbLLEHHAM decreases with increasing turbulence
iHTEHCMBHOCTI TypOYyNEHTHOCTI . Mpun intensity. For a turbulence intensity of 0 %,

iHTeHcuBHOCTI  TypOyrneHTHocti 0 %
KOHCTa@HTY ~ aepodyHaMiYHOro  3aryXaHHsl
npuiMaioTb sk K, = K, nay, SIKY HaBOOAT Y
Tabrmuj E.6.

Mpumitka Mpu BUKOpUCTaHHI K, gy AN
iHTEHCMBHOCTI TypOyneHTHOCTI, BinbLUoi Hix
0 % nNporHo30BaHi  MEPEMilLeHHs €
KOHCEPBaTMBHUMM. BinbLu JetarneHa
iHjopMaLisa  Wwoao BrfmMBY  iHTEHCUMBHOCTI
TypOyrieHTHoCTi Ha K, MOXe HaBoauTucs y
HaLlioHarbHOMY JOAATKY .

(5) [Ona kpyroBoro umsiHapa i KBagparHoro
nonepeqHoro nepepiay KoHCTaHTN C , K, max
i @, HaBepeHi y Tabrmui E.6.

the aerodynamic damping constant may be
taken as Ka = Ka’max, which is given in
Table E.6.

Note:  Using Ka,max 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, Ka‘max and
g, aregivenin Table E.6.

Tabnmug E.6 - KoHcTaHTV Ana BU3Ha4eHHs epek Ty BUXOPOY TBOPEHHST
Table E.6 - Constants for determination of the effect of vortex shedding

KoHcTaHTa Kpyrosuin umninap|Kpyrosun umnivap| K pyrosuin unniHap) KBaoparHi
Constant Circuler cylinder | Circular cylinder | Circular cylinder |nonepeqHi nepepiav
Re< 10° Re=510° Re> 106  [Squarecross-section
C. 0,02 0,005 0,01 0,04
K g.mex 2 0,5 1 6
a 04 04 04 04
MpuwmiTka. [ns KpyroBux UMniHApiB koHcTaHTn C, i K, max TiHiViHO 3anexarb Bif, norapudma

umcna PeiiHonbaca ons 105<Re<5+10°i oanase 109 < Re < 10° Bi ANOBI AHO.
Note: For circular cylinders the constants C, and K, max a@e assumed to vary linearly with the

logarithm of the Reynolds number for 10° < Re < 5+ 10° and for 5+ 10° < Re < 108, respectively.

(6) KoediuieHT avnniTyaom kp MOBVHEH ByTn (6) Peak factor k_ should be determined.

BU3Ha4YEHNM.
MpumiTka. HauioHanbHUiA  [odarok  Moxe
HamaBat koediuieHT amnniTyan. dopmyna
(E.17) Haoae pexomeH0BaHi 3Ha4EeHHS.

Note: The National Annex may specify the
peak-factor. The Expression (E.17) gives the
recommended value.



(

kp =B {14 1.2
| tn0,75. SCK
- - "% Te J (EA7)
(7) KimekicTb  UMKIIB  HaBaHTaKeHHSA (7) The number of load cycles may be

BM3Ha4aloTb BignoeigHo go E.1.526 3
BUKOPUCTaHHAM KoediLieHTa pO3LUMPEHHS
CMyTu YacToT £y = 0,15.

E.1.6 3acobu wodo rornepedx eHHsi
BUHUKHEHHS1 8UXPOBUX 300X €Hb

(1) AwmnniTyam Big BUXpOBUX 30ymHKEHb
MOXHa 3HMKYBaTU 3a paxyHOK
BUKOPUCTaHHS  aepoaMHamiyHUX  3acobiB
(TifbKM Ana ocobrmBKX YMOB, Hanpukran,
umcrio CkpytoHa O6imbwe 8) abo 3a
[JOnoMoroo  3acobiB, WO  MigBULLYOTb
Jemndi pyBaHHsi. AepovHamivHuiA
KoediLieHT NiacnneHHs Cr Ans KOHCTPYKLUj
3 KpYrfMM  MONEpedHnM  nepepisom i
2epoaVHaMIYHUMKN NPUCTPOSIMA 3 6asoBUM
ndiavetpom b moxe 30inbliysarucs oo 1,4
3actocyBaHHS UMX 3acobiB noTpedye cne-
Lli anbHUX JOCTi KEHb.

(2) Ona Ginblu KOHKPeTHOI iHdopMaLii cnig
OVBATUCb  NpaBura  Ona  creliarnbHux
KOHCTPYKLUj 1.

E.2 "aronyBaHHs

E.2.1 azarbHi nomox eqHs

(1) TlamonyBaHHs - ue camo30yaHi
KOIMBaHHS THYYKUX KOHCTPYKLN,
nonepedHi  Hanpsamky BiTpy. He kpyrrii
nonepeqHi nepepiau, Bkrovaoum L -, 1-, U-
i T-nopmibHi dopmm nepepisy, CXwmbHi [0
raronyBaHHs. Oxerneab MoXe  3MiHUTK
3BUYaHMIA MOMNEPEYHNIA Nepepis.

(2) KormvBaHHA  npu  rarnonyBaHHI
MOYMHAOTECA  MPUM  MEBHIM  MOYaTKOBI
LUBUAKOCTI  BITPY Vog i 3asBUYan
amnniTyoy  WweMako  36inbluytoTbes i3
306i NbLLUEHHSAM LUBUAKOCTI BiTPY.

E.2.2 lNoyamkosa weudkicmes eimpy

(1) [Movarkosa LUBWIKICTb BITPY
rarnonyBaHHS V~~ BUSHaYAETECA GOPMYIIOH0:

VCG=2.S‘c/aG-n1’y-b,

ne & - uuerno CKpyTOHa, BU3Ha4YeHe B
E.1.3.3(1);

M3, - OCHOBHa YacToTa KOHCTPYKLiT npwm
KOIMBaHHSIX y MIOWMHI HOpMarbHi [0
HanNpsMKy BiTPY; NPUONM3HI 3Ha4YeHHSA My
HaBeeHi B F.2;

b - LWMpWHa, BU3Ha4eHa B Tabrmui E.7;

ag-koedi Lii eHTHeCTabi MbHOCTI npv
raronyBaHHi (tTabrmua  E.7); AKLLIO
KoediLieHT HeCTa0i NMbHOCTI npu

ranonyBaHHi HEBIAOMWIN, TO [O03BOSSIETLCA
npunmarn a = 10.
(2) MoTpiBHO BNEBHUTUCS, LLIO:

Ve 1,25 Vi s

fe Vv, - cepemHs LWBMOKICTb  BITPY,
BU3Ha4eHa 3a copmyroto (4.3), po3paxoBaHa
Ha BWCOTI, Ae OMIKYETbCA BUHUMKHEHHS
rarnonyBaHHsl, $K NpaBUio, y Micusax i3
MaKCMarbHUMM aMnfi TyJamM1 KOnMBaHb.

(3) Ao KpUTUYHA LIBUAKICTb
BUXOPOYTBOPEHHS Vi Ormsbka Ao
MoYaTKOBOI LUBMAKOCTI FaronyBaHHs V!

0,7< VCG/ chlt < 1,5,

MOXIMBWA BMSMB  B3aemMOii  BMXPOBOrO
30ymKeHHA | raronyBaHHs. Y  TaKuX

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
¢ 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) Gadloping 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
gdloping. Ice may cause a stable cross
section to become unstable.
(2) Galloping oscillation starts at a specia
onset wind velocity vo; and normally the
amplitudes increase rapidly with increasing
wind velocity.
E.2.2 Onset wind velocity
(1) The onset wind velocity of galloping,
Vg » isgivenin Expression (E.18):

(E.18)

where: S is the Scruton number as defined in
1.3.3(1);

1y, is the cross-wind fundamental frequency
of the structure; approximations of y ae
giveninF.2;

b isthe width as defined in Table E.7;

a is the factor of galloping instability (Table
E.7); if no factor of galoping instability is
known, a5 = 10 may be used.

(2) It should be ensured that:
(E.19)

where: v_ 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
Vit is close to the onset wind velocity of

galoping Vg
(E.20)

interaction effects between vortex shedding
and galloping are likely to occur. In this case



BUNaOKax  PeKOMeHOyETLCs
cnewjanbHUX A0CHi MKeHb.

MpOoBeneHHs

specialist advice is recommended.

Tabnuus E.7 - KoediuieHT HecTabinbHOCTI Npy ranonyBaHHi ag
Table E.7 - Factor of galloping instability a

MonepedHuii nepepi3 KoediuieHT [MonepedHnin nepepi3 KoediuieHT
Cross-section HecTabi Nb- Cross-section HeCTabi Nb-
HOCTI nNpu HOCTI Npu
raronyBaHHi rarnornyBaHHI
Factor of Factor of
galloping galoping
instability instability
an an
t t =006d 1,0 1,0
|o— .7
— b
KPHUTA
ICE xpara ma ‘ | *I; I 4
xabemmx
b
ice on E;
(c-bhs) izla
— HA- 4
43
KPm‘A(ICE)
d/b=2 2 b d/ib=2 0,7
| b &K
-
—d—¥ %%
ITiHiMHa iHTepnonsuis d
linear interpolation IR N I 3
- y y b -
| I
' d l
d/b=1 12 7!—1 Zhl dib=5 7
+—d—+
JliHiHa iHTepnonsuis| d/ b= 2/3 1 d/b=3 7.5
linear interpolation
d/b=1/2 0,7 d/ b= 3,2
3/4
d/b=1/3 0,4 d/b=2 1
MpumiTka. Excrpanonsuis Ans koediLieHTa ag sk qyHKLUIT d / b He J03BONAETHCS.
Note: Extrapolations for the factor a as function of d/ b are not allowed.

E.2.3 KrmacuuHe 2anorysaHHs1 3 eOHaHUX UUTHOpI8
(1) [Ona 3 egHaHnX umniHapiB (pucyHok E.4) Bu-
HWKa€E KITaCYHe rarnomnyBaHHS.

(2) MNouarkoBa WBUAKICTE AN KNacU4HOro raro-
MyBaHHs 3 €OHEHUX LMIIHOPIB Vg MOXe ByTu
BW3Ha4eHa 3a hopMyIioto:

Veg=2%/ageny ,* b,

ne Sc, ag i b - HaseneHi y Tabrmuj E.8, i Myy -
BriacHa YactoTa 3ruHarnbHuX KormeaHb (F.2).
(3) MoTpiBHO BNEBHUTUCE, LLIO:

Veg > 1,25 vm(z),

Ae v, (2) - cepenHs LUBWOKICTb BIiTPY, BU3Ha4eHa y
dopmyni (4.3), po3paxoBaHa Ha BUCOTI z, Oe
OYIKYETBCA BUHUKHEHHS rarnonyBaHHs, sK npa-
BUJIO, Y MiCUSX i3 MakCUMarbHUMK avinsiiTygamm
KOrnmBaHb.

Tabnuus E.8 - 3HaueHHs ons ouiHKK peakuii cucTemmn no HopMani [0 HanpsivKy BiTPY Ans 3 edHaHWX Lri HAPIB, PO3MiLLEHNX Y psg, ado rpynamm

E.2.3 Classical galloping of coupled cylinders

(1) For coupled cylinders (Figure E.4) classical
galoping may occur.

(2) The onset velocity for classical galloping of
coupled cylinders, vpg, may be estimated by
Expression (E.21):

(E21)

where &, ag and b are given in Table E.8 and 1.
is the natural frequency of the bending mode (see
F.2).

(3) It should be ensured that:

(E.22)

where: v, (2) 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.



Table E.8 - Datafor the estimation of cross-wind response of coupled cylinders at in-line and grouped arrangements

3 eOHaHi unniHapu 2:85-Zmy
Coupled cylinders Sc=—"75—
Yucrio CkpyToHa (nopiBHsTK 3 dopmyrioto (E.4)) p-b
Scruton number (compare with Expression (E.4))
alb=1 albz2 albs<15 alb=25
,fi,f_ K, =15 Ki,=15 ag=15 ag=30
o—0
Ib i=
2
f? K, =438 Ki,=30 a;=60 ag=30
b i
=3
—'f'i't‘ Ki,=4.8 K;,=3.0 ag=10 ag=20
b i=
4
JliHiiHa iHTepnonauis
linear interpolation
14
St
% —l i=4
10
i=3
-
5 i=2
‘a
0 1 2 3 3
OB6epHeHi 3HaveHHs yncna CTpyxand Ans 3 €aHaHnX Lnni HApi B, PO3Mi LLIEHNX
y psig abo rpynamm
Reciprocal Strouhal numbers of coupled cylinders with in-line and grouped
arrangements

E.3 IHTepdepeHLinHe ranonyBaHHSA ABOX abo
GiNbLUe OKpemo po3TalloBaHNX LmniHapiB

(1) IHTepdepeHLiiHe raronyBaHHS - Le
cavio30yaHi  KOMMBaHHS,  SKi MOXYTb
BUHUKHYTW SKLLO ABa abo Binblue umniHapis
posTalloBaHi 6rm3bko oyH [0 ofHoro 6es
3’ gOHaHb MixX coboto.

(2) SAxkwo Kyt Habirauoro - BITPY
3HaxXOOUTLCA Yy  AianasoHi  KPUTUYHOTO
HanpsMKy BiTpy By i a/ b < 3 (pncyHok E.5),
TO KpUTUYHA  WBWOKICTb  BITPY Vg
OLIiHIOETBCS 32 IOPMYJTOHO:

Ae Sc - umcno CKpyTOHa, SIK BU3HaHEHO B
E.1.3.3(1);

G- KOMOi H.OBaHI/II7I koedi L eHT
CTaliNbHOCTI, aG= 3,0;

4 ), - OCHOBHA 42CTOTa KOMMBaHbL
HOPMarbHKX A0 HaNpsIMKY BiTPY.
MprnbnmaHi 3Ha4eHHs HaBeneHi B F.2;

a - BiJCTaHb;

b - niamerp.

MpumiTka. HaujioHanbHui fodarok Moxe
HaOaBaTV AOOATKOBI BKa3i BKW Ans aG-

E.3 Interference galloping of two or more
free standing cylinders

(1) Interference galoping 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 isin the range
of the critical wind direction B, andif a/ b <
3 (see Figure E.5), the critical wind velocity,
Vo6 » May be estimated by

Veic =3,5-n1.y -b

(E.23)
where: Sc is the Scruton number as defined
in E.1.3.3(1);

) is the combined stability parameter, a5
=3,0;

ny,, is the fundamental frequency of cross-
wind mode. Approximations are given in
F.2;

aisthe spacing;

b is the diameter.

Note: The National Annex may give
additional guidanceon a .
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PucyHok E.5 - [T'eomeTpuyHi poamipy onst iHTepdiepeHLyiHOr O rarionyBaHHS
Figure E.5 - Geometric parameters for interference galloping

(3) IHTEPdhepeHLiiHe rarnonyBaHHSA MOXHa
nonepemT 3 AHaHHSM OKPeMMX
UMniHOpIB. Y TakoMy BUMQOKy MOXe
BUHWKHYTU KrnacuyHe ranonysaHHst (E.2.3).
E.4 [dneepreHuis Ta dnarep

E.4.1 3azarbHi momox eHHs

(1) OveepreHuia Ta donarep - Lie HecTabiNnbHi

CTaHW, SKi BUHMKAOTb A5 FTHYYKMX

NSIBCTUHYACTUX KOHCTPYKLiN, TAKUX SK

PeXnamHi LT ab0 NPOroHOBI KOHCTPYKLT

BAHTOBWX MOCTIB, NPV NEPEBULLIEHHI

MOPOrOBOr O 3HAa4EHHS1 860 KPUTUYHOI

LwBMaKocTi BiTPpY. HectabirnbHiCTb BUHUKEE,

KOrm npu BiAXWri KOHCTPYKLT it

2epOoavHaMI YHi XapaK TEPUCTMKIN

3MiHIOKOTBCA TaK, LU0 BUHUKAE 3MiHa.

(2) AvBepreHuii Ta dnarepa noTpiGHO

YHUKaT.

(3) MeTtoauka, Lo HaBedeHa HKYe,

[03BOSISAE OL HUTU CXUMBHICTb KOHCTPYKL T

[0 [aHOI HeCTi -

KOCTi, BUKOPVICTOBYHOYMN npocTi

KOHCTPYKTUBHI KpUTEpii. AKLO Ui KpuTepii

He  BWKOHaHi noTpibHO  nmposoauTU

creLianbHi JOCTi [IPKEHHS.

E.4.2 Kpumepii rs1 nracmuHyacmux
KOHCmpyKujti

(1) KoHctpykuis ©Oyoe CxunbHOW [0

MBepreHuii  Ta  driatepa 3@ ymoBM

BWKOHaHHS BCIX TPbOX KPUTEPIiB, HaBeOeHNX

Hwk4ye. KpuTepii noTpibHO nepesipsTn

MOYMHaKYM 3 MPOCTILOro. AKLIO XO4 OauH

i3 KpUTEPIiB HE BMKOHYETLCH, KOHCTPYKLIA

He € CXMIbHOK [10 AMBEpreHLii abo daarepa.

- KoHcrpykuis abo ii ckrngnosa vactuHa
MaE BWOOBXKEHUA MOMNEPeYHUA Nepepia3
(nriocka nnuTa) 3 BigHOWEHHSM b / d,
MeHLue Hix 0,25 (pucyHok E.6).

- Bicb KpyyeHHs MOBWHHA MNPOXOAUTU
naparernbHO  MAOWMHI  AnacTuHU - i
NePNeHANKYISPHO A0 NIOWWHK AjT BiTpY,
LEHTP KPYYeHHS Mae 3HaxoguTUCb Ha
BiCTaHi He MeHwWwe HixX d / 4 go kpawo
naHeri B HaNpsAVKY AiT BiTPY 3 HaBiTPSHOI
CTOpOHW, Ode b - wupuHa naHen B
HanNpsvKy, nepneHavKynspHoMmy no 4ii
BiTpy. Lle Takox BigHOCWUTBCA OO
3ararnbHUX BUM3OKIiB PO3MILLEHHST LieHTpa
KPYYEHHS B LEHTpi Mac, Hanpuknag,
PEKMaMHi LUATU 3 LIeHTparbHOK Oroporo
YA OKpeMi HaBiCW, BICb TaKOX MOXe
3birarnca 3 kpaem i3 NifBiTPSHOI CTOPOHU
SIK, HANPWKIIaa, Y KOHCOMBHOr O HaBicy.

- MiHimarkHa YacToTa BnacHUX KOnmBaHb
MOBMHHA OyTWM YacTOTOI  KPYTUMbHUX
KormBaHb ~ abo  4yacToTa  BracHWX
KPYTUMbHUX  KOMMBaHb MOBWMHHA OyTun
MEHLLUOKO  HiXK  noAaBiiHe  3Ha4YeHHs
MiHi MaribHOI 4acToTn BIMaCHUX
NOCTyNanbHWUX KOMMBaHb.

E.4.3 Ll sudkicmb duegpaeHuji

(1) KputnyHa wBMOKiCTb BITPY 454

[OMBEPTeHLi T BU3HaHaeTbCA 32 IOPMYJIOHD:

(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. Theinstability is caused by
the deflection of the structure modifying the
aerodynamics to dter the loading.

(2) Divergence and flutter should be avoided.
(3) The procedures given below provide a
means of assessing the susceptibility of a
structurein

terms of simple structural criteria. If these
criteria are not satisfied, speciaist 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).

- Thetorsiona axisis paralel to the plane
of the plate and norma 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
torsiona axis. This includes the common
cases of torsional centre at geometrica
centre, i.e. centrally supported signboard
or canopy, and torsional centre at
downwind edge, i.e. cantilevered canopy.

- The lowest naturad  frequency
corresponds to a torsional mode, or else
the lowest torsional natura frequency is
less than 2 times the lowest translationa
natural frequency.

E.4.3 Divergency velocity

(1) The critical wind velocity for divergence

isgiven in Expression (E.24):



e Kg - KpyTWIbHa XKOPCTKICTh;
Cy- Koedd LiieHT aepoamHaMiYHOro
MOMEHTY BM3Ha4aeTbCs 3a GIOPMYSIOH:

Cu =

ch / d® - weuakictb 3MiHM KoediuieHTa
2epOVHaMiYHOrO MOMEHTY BiJHOCHO KyTa
00epTaHHs1 HaBKOMO LiEHTpa KPYTiHHS 6, Lo
BU3Ha4YeHWI y padiaHax;

M - aepogyHaMiyHUA MOMEHT Ha OOMHULIO
[JOBXWHN KOHCTPYKLT;

P - WiNbHiCTb NOBITPS, HaBedeHa B 4.5;

d - BUCOTa KOHCTPYKLUIiT (pucyHok E.6);

b - WMpWHa, BU3HaveHa Ha pucyHKy E.6.

(2) 3HauerHs dc,, / dB , samipsHi Lwono
rEOMETPUYHOTO LIEHTPA Pi3HNX MPSIMOKYTHUX
nepepi3iB, HaBeaeHi Ha pucyHky E.6.

(3) MoTpi6HO BNEBHUTUCH, LLIO:

ne V,(z) - cepemHs WBMAKICTb BITPY, ska

Vaiv™ 2Vl 29):

N -

2-kq
p.dz d&
do

(E.24)
where: kg isthe torsional stiffness;

Cy is the aerodynamic moment coefficient,
given in Expression (E.25):

M

71 '
_.p.vz.dz

2 (E.25)
dc,,/ dBistherate of change of aerodynamic
moment coefficient with respect to rotation
about the torsional centre, 6 is expressed in
radians;

M is the aerodynamic moment of a unit
length of the structure;

p isthe density of air givenin 4.5;

disthein wind depth (chord) of the structure
(see Figure E.6);

b is the width as defined in Figure E.6.

(2) Values of dc, / d8 measured about the
geometric centre of various rectangular
sections are given in Figure E.6.

(3) It should be ensured that:

(E.26)
where: v, (z) is the mean wind velocity as

BM3Ha4YaETbC  3a  dopmyrowo  (4.3) ana defined in Expression (4.3) at height z
BICOTY Z, (BU3HA4eHa Ha pUCYHKY 6.1). (defined in Figure 6.1).
‘ac’ L
e b
Y"—a—a T
2
d 2
de.fdf Ce=6.3(0-0,385+1,6
P\
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PucyHok E.6
Figure E.6
AOOOATOK F ANNEX F
(oboB’ i3k oBWM) (informative)
OUHAMIYHI XAPAKTEPUCTUKN DYNAMIC CHARACTERISTICS OF
KOHCTPYKUIX STRUCTURES
F.1 BaranbHi nonoxeHHs F.1 Genera

(1) Metoauku
peKkoMeH0BaHi B
OOMyCKaloTh, WO  KOHCTPYKTUiiT  MaioTb
NiHIMHO-MPY)XHY ~ MOBEOiHKY |  KMaCWYHi
dopMK BriaCHMX KormBaHb. TOMY AVHaMiYHI
BIIACTUBOCTI KOHCTPYKLI T
XapaKTepU3yoTLCS:

- BMacHMMM YacToTamu;

- hopmamm KormBaHsb;

- eKBiBaNEHTHUMM Macamu;

PO3PaXyHKY,

LBOMYy poaaini,

(1) Caeculation procedures recommended
in this section assume that structures possess
linear elastic behaviour and classical normal
modes. Dynamic structural properties are
therefore characterised by:

- naturd frequencies;

- moda shapes;

- equivalent masses;

- logarithmic decrements of damping.

(2) Natural frequencies, moda shapes,



- J10r aprdaMi YHUM JeKpemMeHToM
3aTyXaHHs.

(2) BracHi vacTOTW, {OPMM KONMBaHb,
eKBiBIGHTHI  Macym i rnorapudmivHi
OEKPEMEHTM 3aTyXaHHs MOTPiBHO BU3HavaTK
TEOPETUYHO YU  EKCMEPUMEHTANBHO i3
3aCTOCYBaHHAM METO/iB ONHaMiKn

Oy i BenbHMX KOHCTPYKLI .

(3) OcHOBHI AMHaMiYHi  XapaKkTepUCTUKM
MOXYTb OyTW BM3HaueHi i3 3aCTOCYBaHHSIM
CMPOLLEHNX aHani TUYHUX, HaniBemMipudHmX
200 eMnipuYHMX HabrmkeHux dopmyn 3a
YMOBW [OCTaTHLOI anpobosaHocTi. [deski 3

equivdent masses and logarithmic
decrements of damping should be evauated,
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
aregiveninF.2to F.5.

F.2 Fundamental frequency

(1) For cantilevers with one mass at the end
a simplified expression to caculate the

Takux dopmyn HaeegeHi B F.2-F.5 fundamental flexural frequency 1y of
F.2 OcHoBHa BriacHa Yactota structures is given by Expression (F.1):
(1) AN KOHCOMBHUX KOHCTPYKLi 3 LLeHTPOM
Mac Ha KiHUi CTPWXHSA Ons po3paxyHKy
OCHOBHOI  BMACHOI  3r1HarbHol 4actotn ny
[O3BOMSIETECA  3aCTOCOBYBATM  CMPOLLEHY
dopmyry
1 (g
n=s—"\=:
2-7 \]X1 (F,I)

e g - NPUCKOPEHHS BINIbHOro MagiHHS, g =
9,81 m/c%; , . i
X4 - MaKCMMarisHe Nepemi LLEHHS Bif, BIIaCHOI
Baru, LLIO NpUKIaaeHa B HanpsvKy KOonvBaHb,
M.

(2) OcHoBHa YacToTa 3rMHANBHUX KONMBaHb
n, GararonoBepxosux Gy/iBerb i3 BUCOTOM,

where: g is the acceleration of gravity g =
9,81 m/s’;

X is the maximum displacement due to self
weight applied in the vibration direction in
m.

(2) The fundamental flexural frequency ry
of multi-storey buildings with a height

Ginbwoto  Hixk 50 M, OuiHETECA 3a larger than 50 m can be estimated using
dopmyIoto: Expression (F.2):
ny=46/hTu, (F.2)

Je h - BucoTa KOHCTPYKLU;T, M.

Lito dopmyrly MOXHa TakoX 3acTOCOBYBaTU
SK  JOMOMIXHY AN OOHOMOBEPXOBUX
OyniBenb i GawuT.

(3) OcHoBHa YacToTa 3ruHarnbHKX KONMBaHb
Ny BUTSDKHNX TPYO BU3HaHaETLCA 3a

dopmyrioto:

where: histhe height of the structurein m.
The same expression may give some
guidance for single-storey buildings and
towers.

(3) The fundamental flexural frequency ny,
of chimneys can be estimated by Expression
(F.3):

*gb JS; ru,

hes t (F.3)
3 with:

hege = hy + hol3, (F.4)

[e b - BEpXHin gjavietTp BUTSIKHOI Tpy6u, M; where: bis the top diameter of the
s - €K TVBHA BUCOTA BUTSDKHOT TPY6W, chimney [m];
M; he is the effective height of the chimney
hy i hy HaBeneHi Ha pucyHKy F.1; [m],

WS- Bara KOHCTPYKTUBHUX YaCTWH, sKi
BMNIMBaOTb Ha KOPCTKiCTb BUTSDKHOI TPYOU;
Wt - 3ararnbHa Bara BUTSDKHOI Tpyou;

- popieHioe 1000 ans cranesnx
BUTSDKHMX TPYO i 700 Ang 6ETOHHMX i
Lier NsHUX BUTSDKHUX TPYO.

h,=h,/3

qﬂ “I

anMITKa h3 =

Note: h
PucyHok F.1 - FeomeTBMqH?

Figure F.1 - Geometri

hy and h, are givenin Figure F.1;

W, is the weight of structural parts
contributing to the stiffness of the
chimney;

W, is the total weight of the chimney;
€4 is equa to 1000 for steel chimneys,
and 700 for concrete and masonry
chimneys.

"
hl h1 h

h, h,

ovB. F.4(2
/% §BF42()
an?‘repmcmn(m BUTSDKHUX TPYO
ic parameters for chimneys



OcHoBHa oOBarbHa 4actota fqq [OOBrOi

UAniHOpuyHOi  OBOMoHKM — ©e3  kineup
XKOPCTKOCTI  MOXe OyTn  BCTaHOBIIEH3,
BUXOASHU 3 IOpMYA:

n 1,0 = 0. 492 -

Ae E - mogynb FOHra, H/M2;

t-TOBLLUMHa OBOIOHKM, M;

v - koedduieHT NyaccoHs;

Mg - Maca 0BOSIOHKM Ha OAMHMLIFO MIOLL,
KF/M2;

b - niaverp 0BOSIOHKM, M.

Lis doopmyrnia fige HalHWKYi BIiaCHi 4acToTu

o ODOJIOHOK. Kinbus  >xopcTkocTi
36i NbLLIYIOTb 3HaHEHHS .
(5) BracHa yactoTa  BEPTMKanbHWX

3TVHaNLHUX  KOMMBaHb M4 g MOCTIB
MracTVHYacToro Yn KopobyacToro nepepisy
Moxe OyTv npubrmsHo BU3HadeHa 3a

dopmyIrioto:

nig =

Ae L - noBXVHa rornoBHOMO NMPOroHy, M;

E - mogynb FOHra, H/M;

I, - MOMeHT iHepLiT nonepe4Horo nepepisy
BCEPEAVHI NMPOrOHY, _M4;

m - Maca OAVHWUL [OBXWHM 3aranbHoro
MOMNepeYHoOro nepepisy B LIEHTPI MPOroHy
(BPaxoBYETLCSI HaBaHTAKEHHS Bif BIaCHOI
BarM i BiA TUMYaCOBOTO HaBaHTKEHHSI),
Kr/m;

K - 6e3poamipHuin kKoeddLiieHT, 3anexunTb Bif,
KOHCTPYKLiT NPOroHiB, BU3Ha43ETLCH HXKYE.
a) [ns MocTiB 3 OOHWM MPOr OHOM:

K = TrsKLLO BiH BifbHO 00NepTuiA;

K = 3,9 K110 BiH KOHCOMBHUIA,

K = 47 sKWO BiH 3arUCHEHUA Ha 000X
KiHLSIX.

b) [Ona [OBOXNPOrOHOBUX — HEPO3Pi3HMX
MOCTIB:

K  otpumytoTb i3 pucyHka  F.2,
BUKOPMCTOBYHOYM rpadik ons

[BOMPOroHOBMX MOCTIB, Oe L4 - OOoBXKMHa
KpaiiHboro NporoHy i L > L.

c) [Ona TpbOXMPOroHOBMX  HEPO3PIi3HUX
MOCTIB:

K oTpumytoTh i3 prcyHka F.2,
BMKOPVCTOBYHOYM BiANOBIAHWI Fpadiik Ans
TPMMNPOroHOBYX MOCTIB, A L 4 - AOBXUHa
HaN[OBLLIOT O KPaiHLOro NPOroHy; L, -
[JOBXWMHA iHLLIOrO KpaiHBbOro Nporoxy i L >
Ly> L.

Lle TakoX CTOCYETbCA TPLOXMPOrOHOBUX
MOCTIB i3 KOHCOIMbHUM/MiIBICHUM T ONOBHUM
nporoHom. Akuwio Ly > L, 170 K Bu3Ha4a0Tb
3a KpMBOKO A5 MOCTIB i3 BOMA Npor oHamu,
0e3 ypaxyBaHHs1 HaIKOPOTLLIOTO MPOroHY i 3
ypaxyBaHHAM  HalirbLLIOro  MPOroHy K
rOMOBHOrO MPOrOHY AriA  eKBiBalleHTHOrO
[ABOMNPOrOHOBOrO MOCTY.

d) [1ns cuMETpUYHUX YOTUMPLOXMPOrOHOBUX

Hepo3pi3HMX  MocTiB  (TOBTO  MOCTiB
CUMETPUYHNX BiJHOCHO LeHTparbHOI
onopw):

K OTPUMYIOTb i3 rpadika ans

ABOMPOrOHOBMX MOCTIB Ha puUCyHKy F.2,
NPUAMEIOYN  KOXKHY MOMIOBMHY MOCTa  siK
€KBiBareHTHWI JBONPOr OHOBUIA MiCT.

e) Ona HECUMETPUYHNX
YOTUPLOXMPOrOHOBUX HEPO3PI3HNX MOCTIB i
HEPO3Pi3HMX MOCTIB i3 BifbLUe HiX YoTrpma

(4) The fundemental ovalling frequency r
of along cylindrical shell without stiffening
rings may be calculated using Expression
(F.5):

/ t3-E
2 4"
Vi -(1-v?)-b 5)

where: EisYoung' s modulusin [N/m2];
tisthe shell thicknessin [m];

v is Poisson ratio;

g is the mass of the shell per unit area in
[kg/m?;

b isthe diameter of the shell in [m].
Expression (F.5) gives the lowest natural
frequency of the shell. Stiffness rings
increase 1.

(5) The fundamental vertical bending 1 g of
a plate or box girder bridge may’ be
approximately derived from Expression
(F.6):

K2 [Ely
2.-;[.L2 m ' (F.6)

where: L isthe length of the main spanin m;
EisYoungs Modulusin N/m?;

I, is the second moment of area of cross-
section for vertical bending at mid-spanin
m*;

misthe 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 = mif simply supported or;

K = 3,9 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 thesidespanand L > L.

¢) For three-span continuous bridges:

K is obtained from Figure F.2, using the
appropriate curve for three-span bridges,
where L, isthe length of the longest side
span;

L, isthe length of the other side span and L
>Ly> Lo,

This also applies to three-span bridges with a
cantilevered/suspended main span.

If Ly > 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.

d) For symmetrica 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:



npor oHaMu:

K  otpumytoTb i3 pucyHka  F.2,
BUKOPWCTOBYIOYM BIiONOBIAHWIA rpadik Ans
TPUMPOrOHOBMX MOCTIiB, BUOMpaoUn
I OJIOBHUIA NpOroH K Hawibi nbLUniA
BHYTPILLHI A NPOr OH.

\/ﬁ
Mpumitka 1. AKWO 3HaYEHHs m  pa
ornopi BAOBIYI NEPEBULLYE 3HAHEHHS B LIEHTPI
nporoHy abo MeHLe Hixk 80 % 3HaueHHs B
cepeuHi nporoHy, Todi dopmyna (F.6) He
32CTOCOBYETBCS, 32  BMHSTKOM  KOMM
[A03BOrieHi ayxxe rpy6i ouiHKW.

MpuwmiTka 2. [1Ns BUSHa4eHHs! 11y g Y LMKIax
3a cexyHOy noTpibHO BWGMpaTK BiANoBiaHI
BUXIiOHI OaHi.

(6) BriacHa 4actoTa Kpy4eHHsi GarkoBux
MOCTIiB  iJ6HTUMHA  OCHOBHI/  BracHin
3rUHanbHIA  4acToTi, sika po3paxoBaHa 3a
dopmysioto (F.6), sKLWo cepeaHs iHepuist Ha
OLVIHULIO LUMPVHM MPU NO3OOBXHBOMY 3T MHi
He MeHLwe 100-kparHoi cepeaHboil iHepLiT Ha
OOVIHULIFO JOBXWHM MPU NONEPEYHOMY 3T UHI.

K
5.0

4,0

Two-span bridges

JBOX POroHOB1 MOCTH

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.

Note 1: If the value of M at the support
exceeds 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 14 gin cycles per second.

(6) The fundamental torsional frequency of
plate girder bridges is equa 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.

TpboxIIporoHoOB1 MOCTH
Three-span bridges

ao{ & = =
L, | L |
L2L,
2.c T 1 Ll T >
0.00 025 0.50 0.75 100 L,
L

PucyHok F.2 - KoediLieHT K, sk BUKOPUCTOBYETLCS 1A 3HAXOMKEHHS OCHOBHOI 3r MHarbHOI 4acToTH

Figure F.2 - Factor K used for the derivation of fundamental bending frequency

(7) BracHa u4actoTa Kpy4YeHHs MOCTiB
Kopobyactoro  nepepizy  Moxe  Oytu

(7) The fundamentad torsional frequency of a
box girder bridge may be approximately

NpUBIM3HO BU3Ha4eHa 3a hopMYotO: derived from Expression (F.7):
n =n4 g P11 (P> +P3);
11 =N1,8 \P1-(P2+P3) F7)
3 with:
p2
P, = m-b :
Ip
; (F.8)
2
P, =—er -Ij ;
b2.1
P (F.9)
A L2309,
3= 2 '
2-Ky-b -1y -(1+v) (F-10)
[e 4 g- OCHOBHA 3rMHarbHa YactoTa, 'Ly, where: 1y g is the fundamental bending



b - 3aranbHa LWmprHa MocCTa;

m- Maca OaVHUL JOBKMHK, sKa
Bu3HavaeTbea y F.2(5);

v - koeddLieHT [NyaccoHa marepiarny onopu;
ri- BiACTaHb Bi/l LIeHTpa Barv OKpemoro
Kopob4acToro nepepisy Ao LieHTpa Baru
Nonepe4Horo Nepepisy MOCTy;

/ ;- MomeHT iHepuii Macu  oKkpemoro
Kopob4acToro nepepisy Ons BepTUKarbHOro
3rYHY MOCEpeaVHI  MPOroHy, BpaxoByHUU
npuegHaHy edreKTUBHY LUMPUHY
[JOPOXHBLOr O MONOTHE;

lp - MOMEHT iHepUil MacM Ha OoVHWULIO
OOBXWHU nonepe4Horo nepepisy
nocepeaunHi NPoroHy, L0 BU3HAYaETLCH TaK:

my
12

Ae My - Maca Ha OMHULII0 JOBXKVHN NLLe
ZIOPOXXHOr O MOJIOTHA NMOCEPENVHI NMPOroHY;

p

lpj - MOMEHT  iHepuii  oKkpemoro
KopoByacToro nepepisy nocepeuHi
MPOroHy;

m. - Maca Ha OOVHMWLIO [OBXMHW TiflbKK
OKpemoro KopobyacToro nepepisy
nocepeouHi  MporoHy 6e3  BpaxyBaHHS
[OOPOXHBOrO MONOTHE;

J: - NOCTiHAa  KPYy4YeHHs  OKpemoro
KopoB4acToro nepepisy nocepeaviHi

nporoHy. BusHavaeTbest 3a qopMyioro:

e A nrowa, obmexeHa KOHTYpoM
KOpOf)j‘-IaCTOI'O nepepi3y B LIEHTPI MPOroHY;
ds
t iHTerpan no nepumMerpy
KOpob4acToro nepepisy BiA BiAHOLIEHHS

JOBKWHA/TOBLUMHA  CTIHKM B LEHTpI
MPOroHy.

MpumiTka. BTpara TouHOCTi  OocuTb
HesHa4yHa, SKLLO 3anporioHoBaHa dopmyra
(F.12)  3actocoByeTbCA  OnA MOCTIB

OaraTo3s' i3HOro  Kopob4acToro  nepepiay,
AN SKUX Bi AHOLLEHHS AOBXUHN NMPOroHy A0
MOro  LWMPUMHU  (SMPOrOH/LULMPVHA)  He
nepesuLLye 6.

F.3 OcHoBHa dopMa KormBaHb

(1) OcHoBHa 3rvHarnbHa dopmMa KorvBaHb
®4(2) ons Byaisenb, GaiT i BATSKHUX TPY6
KOHCOSbHUX BiAHOCHO 3eMrli OLLiHIOETLCS 3a
dopMyrioto, AvB. pucyHok F.3:

ne ¢ = 0,6 ona rHyYkuMX pamHUX KapKaciB

©e3 gjadpar M >XOpCTKOCTi;
¢ =1,0 gns GyaiBenb i3 LeHTparbHUM SopoM
i KoroHavm no nepumetpy abo 3

PO3BMHYTUMM KOMOHaMM Ta efeMeHTamm
YKOPCTKOCTI;

C =1,5 Onst THYYKUX KOHCOMBHUX ByaiBer i
OyaiBenb i3 LeHTparbHUM 3ari 3006eTOHHUM
A0poM;

¢ = 2,0 gns 6awT i BUTSDKHUX TPYO;

C = 2,5 onsirparyactux cranesvx baw.

2
b Ly

frequency in Hz;

b isthetotal width of the bridge;

mis the mass per unit length defined in F.2
(3);

vis Poisson'sratio of girder material;

r;is the distance of individual box centre-line
f/rom

centre-line of bridge;

/; is the second moment of mass of individual
t/)ox 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):

(ly +m;-17). (F.11)

where: m, is the mass per unit length of the
deck only, at mid-span;

lpj is the mass moment of
individua box at mid-span;

m; is the mass per unit length of individual
box only, at mid-span, without associated
portion of deck;

J: is the torsion constant of individual box at
mid-span. It is described by Expression
(F.12):

inertia of

} 4.-A?
¥ = }d—s '
t (F.12)
where: Aj is the enclosed cell area at mid-
span;
ds

t isthe 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.

F.3 Fundamental mode shape

(1) The fundamental flexural mode ® ,(z) of
buildings, towers and chimneys cantilevered
from the ground can be estimated using
Expression (F.13), see Figure F.3:

([)1(2) - (EJ ,
\h (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

periphera columns or larger columns plus

shear bracings,

¢ =1,5 for slender cantilever buildings and

buildings supported by centra reinforced

concrete cores;

¢ = 2,0 for towers and chimneys;

¢ =2,5for lattice steel towers.
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PucyHok F.3 - OcHoBHa diopma 3rHarnbHUX KONMBaHb A8 KOHCOMBHUX 00nepTrx Byaisers, 6allT i BUTSDKHMX TPYO
Figure F.3 - Fundamental flexural mode shape for buildings, towers and chimneys cantilevered from the ground

(2) OcHoBHa dopma  BepTMKarbHUX
3rMHarbHMX  KormeaHb @, (s) A mocTiB
OLliHIO€ETLCA 3a Tabrmueo F.1.

(2) The fundamentd flexura vertical mode
®,(s) of bridges can be estimated as
shown in Table F.1.

Ta6nuus F.1 - OcHoBHI dopMu 3rvHanbHNUX KOrmMBaHb AFIS LUEPHIHO 0BnepTix abo 3aTMCHEHUX i3 000X BOKiB KOHCTPYKLIi @00 KOHCTPYKTUBHUX

eremMeHTIB
Table F.1 - Fundamental flexural vertical mode shape for simple supported and clamped structures and structural elements
Cxema dopma kormBaHb ()
Scheme Mode shape
FAY Q s ¢1(S) i sin (ﬂ' .sl_}
GammTTTESsS a5 1
I L — T
4 ¥
2 A ?ﬁ?) j_1 %[1—003(2%;)]
fe £ » T

F.4 ExBiBarneHTHa maca

(1) ExBiBareHTHa Maca Ha OOVHULIO
HOBKUHW M, OCHOBHOI (rOPMM  KOMMBaHb
BU3Ha4a€ETLCS 3a GOPMYJIOH:

F.4 Equivaent mass

(1) The equivalent mass per unit length
m, of the fundamental mode is given by
Expression (F.14):

i
[m(s)-®(s)ds
0

e m- Maca Ha OAVHULIO JOBXWHY;
| - BucoTa abo NporiH KOHCTPYKLji abo
KOHCTPYKTMBHOT O €MEMEHTS,

i =1 - Homep hopMK KOMMBEH.

(2) [Ona KOHCOMbHMX KOHCTPYKUin i3
HEPiBHOMIPHMM PO3MOZISIOM Macu M, MoXe
OyTN NpUONM3HO BU3HaYEHa Yepe3 cepenHe
3Ha4YEHHs1 M, po3noifieHe y BEPXHIN TPETUHI
KOHCTPYKLUiT hy (p1cyHok F.1).

(3) Ona obneptMx i3 [OBOX  KiHUiB
KOHCTPYKLiA 3 OOBXWHOK MNpOroHy [/ i 3
HEPIBHOMIPHMM  po3nogifioM  Macu Mo
HOBKWHI M, MOxe OyTU BusHadeHe 3a

[JOMOMOrol0  CEPEOHBOrO  3Ha4YeHHs  m,
pO3paxOBaHOTO 3@  HOBKMHOW  [/3 i
30CEPEMKEHOrO B TOMLi  KOHCTPYKLii 3

HaGi NbLUMM 3HaHeHHSM D () (Tabrmus F.1).
F.5 IorapudaviidHnin ekpemeHT 3atyxaHHsi
(1) NorapndaviYHMIN OeKpeEMEHT 3aryxaHHs 5
[Onsi OCOBHOI  3rMHarbHOI iopMM KOMBaHb
OLIi HIOETBCS 3a GIOPMYTIOHD:

5 =5+5,+ 5,

fe O - IorapudMiYHWiA  OeKpeMeHT
KOHCTPYKTMBHOr O AeMrdi pyBaHHS;

5, - Tior apudmi YHMIN OeKpemMeHT
aepoavHaviyHOro  gemndipyBaHHS A

[®3(s)ds

0

(F.14)
where: mis the mass per unit length;
| isthe height or span of the structure or the
structural element;
i =1 isthe mode number.
(2) For cantilevered structures with a
varying mass distribution m, can be
approximated by the average value of m
over the upper third of the structure h,
(Figure F.1).
(3) For structures supported at both ends of
span | with a varying distribution of the
mass per unit length m, 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
5 for fundamenta bending mode can be
estimated by Expression (F.15):

(F.15)

where: & is the logarithmic decrement of
structural damping;

o, is the logarithmic decrement of
aerodynamic damping for the fundamental




OCHOBHOI ~ doOpMM  KOfWBaHb;, &y -
roraprdMiYHUA JeKpeMeHT gemndd pyBaHHS
BiJ  BM/MBY  CheuyianbHWX  MpUCTPOIB
(QiHAaMiYHUA TaCHWK KOMMBaHb, PiOVHHUN

mode;

&y is the logarithmic decrement of
aerodynamic damping for the fundamental
mode;is the logarithmic decrement of

Jemndep ToLO). damping due to specia devices (tuned mass
(2) MpnbrmMaHi 3Ha4eHHs rorapudmiyHoro dampers, sloshing tanks etc.).
[JekpemeHTa KOHCTPYKTUBHOr O (2) Approximate values of logarithmic

nemndi pysaHHA g, HaBegaeHi y Tabrmui F.2.

decrement of structural damping, &, are

givenin TableF.2.

Tabnuusa F.2 - MpubrmaHi 3Ha4eHHs rnor aprdivi4HOro KOHCTPYKTVBHOrO [IeKpeMeHTa 3aTyXaHHS Og sl OCHOBHOI (OPMU KOIMBaHb KOHCTPYKLIT
Table F.2 - Approximate values of logarithmic decrement of structural damping in the fundamental mode, &4

KOHCTpyKTMBHWIA TWN KoHcTpykTMBHE
Structural type 3aTyXaHHS
Structural
damping
S
3arni306eToHHi By aiBri 0,10
reinforced concrete buildings
Craresi Gygieni 0,05
steel buildings
3MiLlaHi KOHCTPYKLiT BeTOH + cTanb 0,08
mixed structures concrete + steel
3arni306eToHHI GallTL i BUTSDKHI TPyOUM 0,03
reinforced concrete towers and chimneys
3BapHi cTanesi AMMoBi TpyOuM 6e3 30BHI LLHBOI Tensioi3onsui 0,012
unlined welded steel stacks without external thermal insulation
3BapHi cTanesi AMMOBI TPyOW i3 30BHILLIHBOKO TENIIOi3051ALi €10 0,020
unlined welded steel stack with external thermal insulation
Craresi oumoBi Tpyou i3 06caoHO TPyOOH0 | 30BHI LLIHBOK TEM0i 305TsILL EHO
a)
steel stack with one liner with external thermal insulationa®
h/b<18 0,020
20sh/b<24 0,040
hlb<26 0,014
Craresi aumosi Tpyon 3 agoma i GinbLue obcagHUMM TpyGamm i 30BHi LUHBOO
Tennoisonsiieo 2
steel stack with two or more liners with external thermal insulation @
h/b<18 0,020
20sh/b<24 0,040
hlb<26 0,025
Craresi aumoBi Tpy6w i3 LierngHUM gy TypyBaHHAM 0,070
steel stack with internal brick liner
Crarnesi gumoBi Tpyou i3 Gy TypyBaHHSIM i3 TOPKPETOETOHY 0,030
steel stack with internal gunite
3B sA3aHi cTarnesi Tpyou 6e3 30BHI LLHLOro 06y BaHHS 0,015
coupled stacks without liner
Craresi Tpyou 3 BiaTsPKKammM 6e3 30BHi LLHBOr0 060y BaHHS! 0,04
guyed steel stack without liner
Craresi MOCTW Ta LLOr M rparvacToi KOHCTPYKLT 0,02
steel bridges + |attice steel towers 3BapHi welded
Ha BYCOKOMI LIHUX Borrax 0,03
high resistance bolts
Ha 3BUYanHUX Borrax 0,05
ordinary bolts
Cranesarni3obeToHHi MOoCTH 0,04
composite bridges
3arni306eToHHI MoCTH 0,04
concrete bridges
nonepenHLo HarnpyxeHi 6e3 TpiLmH
prestressed without cracks
3 TpiLLMHaMK 0,10
with cracks
[epes’ sHi MocTn 0,06-0,12
Timber bridges
MocTu 3 antomMiHieBnx cnriasiB 0,02
Bridges, aluminium alloys
MocTu, apmoBaHi NnacTkom abo CKIIOBONOKHaMM 0,04-0,08
Bridges, glass or fibre reinforced plastic
Tpocun 0,006
cables
3 naparnericHYMM BOroKHaMM




parallel cables
3i cniparkbHUMM BOIOKHaMM
spiral cables
MpumiTka 1. SHa4eHHs Anst AepeB’ SHUX i NIaCTMacoBUX 3’ €0HaHb JMLLE iHAVKATUBHI; Y BUNgOKaX,
KON aepoavHamiyHi edeKTV BBKAOTLCA ICTOTHUMM Y MPOEKTYBaHHI, Gifbll TOYHI PUCYHKM
MOBVHHI OTPVMYBATUCS 3a NOPaKOH0 CrieLliaricTa (NMOorOmpKeHHI 3 KOMMETEHTHMM OpraHamm).
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 obtainec
by specialist advice (agreed if appropriate with the competent Authority).
MpumiTka 2. [11s BAHTOBMX MOCTI B 3Ha4eHHs1 3 Tabrmui F.2 HeobxiaHo noMHOXUTK Ha 0,75.
Note 2: If bridges are cable supported the values given in Table F.2 shall be factored by 0,75.
3) [11151 NPOMi>KHUX 3HaueHb h / b MOXHa BUKOPVCTOBYBATU FiHifiHY iHTEPMONALLHO.
3) For intermediate values of h/ b, linear interpolation may be used.

0,020

(3) JTorapndmiyHuA OexpemMeHT aepoarHaMiYHOro
pemndipyBaHHst &, Ans OCHOBHOI - 3rvHarbHON
dopMM NPY KOMMBaHHSX Y3A0BX BiTPY OLiHIOETb-
51 32 GpMyIIoHo:

o

e C¢- KoediLieHT curm ana il BiTpy y
HanpsiIMKy, BU3Ha4eHWI BiAMOBiAHO [0 po3ainy 7,
g - HaBEOEHA Maca OOVHMLI NIIOLLi KOHCTPYKLT,
AKa OnA NpAMOKYTHOI NSO BUSHaYaETbCA TaK:

hb

(3) The logarithmic decrement of aerodynamic
damping &, for the fundamental bending mode of
aongwind vibrations can be estimated by Expres-
sion (F.16):

s _CrPVm(Zs)

2:nq-pe (F.16)
where: ¢;is the force coefficient for wind action
in the wind direction stated in Section 7;

M is the equivalent mass per unit area of the
structure which for rectangular areas given by

Expression (F.17).

_[ _..Ll v.2)- (bf(y. z)dydz

” ®2(y,2)dy dz

00
ae J(y,2) - Maca Ha OOVHULIEO NIIOLL KOHCTPYKLT;
@ (y,2) - dropma KormBaHb.

Maca Ha ogyHULO MIOLLi KOHCTPYKLIT Y Touli 3
HanbinbLLIOK aMniTygor dqopMM KOnvMBaHb 3a
3BMYaIN € NPUAHATHAM HAGIIMKEHHAM O U,

(4) Y GinbwocTi BMMaOKiB opayHaTn dopmm Ko-
rvBaHb ®(y,2) NOCTiNHI 3a NEPePi3oM AriA KOKHOI
BUCOTW Z, i 3amicTb dopmymm (F.16) rorapndx
MiYHUIA JeKpemMeHT aepoavHamiYHOr o
AemndipysaHHst O, [N NO3AOBXHLO-BITPOBMX
KOmMMBaHb OLLi HIOETBCS 3a IOPMY IOHO:

. C,
8g =L

(5) 54 NoBMHeH po3paxoByBaTUCA 3a BiAMNOBIAHUM
TEOPETUYHMUM a0 EKCNIEPUMEHTAITEHUM METOLOM,
SKLO [0 KOHCTPyKUii Oynm gofeHi creujanbHi
Aevndi pyBaribHi NpUCTPOi.

(F.17)
where p(y,2) is the mass per unit area of the
structure;
®,4(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 agood approximation to y,,

(4) In most cases the modal deflections ®(y,2) are
constant for each height z and instead of Expres-
sion (F.16) the logarithmic decrement of aerody-
namic damping &, for alongwind vibrations can
be estimated by Expression (F.18).

b Vi (Zs)

2:n1-me (F.18)

(5) If specid dissipative devices are added to the
structure, 84 should be calculated by suitable
theoretical or experimental techniques.
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1 3wiHu 0o HalioHarbHOro Aodarka o
EN 1991-1-4

Buryyumu " 1.1 (11) NpumiTka 1".

SamiHumu "8.4.2 (1) MpumiTkn 1 Ta2" Ha
"84.2(1)".

2  3viHn go 1.1

SBamiHumu ryHkm (2) Ha:

"(2) Lis yacTMHa MoXe 3acTOCOBYBaTUCS [O:

- Bygieenb Ta cnopyz Bucotoro Ao 200 m,
mB. Takox (11);

- MOCTiB i3 nporoHamu MeHLue 200 m, 3a
YMOBM, WO BOHM  3300BOIBLHSAIOTH
KpUTEPIN AMHaMivYHUX peakuin, ave. (12)
Tag8.2"

SamiHumu yHkm (11):

1 Modifications to "National annex for
EN 1991-1-4"

Delete the followrng: "1.1 (11) Note 1".

Replace: "8.4.2 (1) Notes 1 and 2" with:

"8.4.2 (1)".

2 Modificationsto 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



(11) LA 4yactvHa He MiCTUTb BKasiBOK

LLIOAO HaCTYMHUX acrneKTiB:

- BITPOBE HaBaHT@KEHHSI Ha rparyacTi
6aLlT 3 HenaparensHYMN NosicCaMut;

- BITPOBE HaBaHT&KEHHA Ha LUOrM 3

BiATSDKKaMM | BUTSKHI  TpyBmn 3
Bi ATSPKKaMW;

- KPYTUIBHI  KOMMBaHHS,  HanpuKriag,
BUCOKMX  OyaiBerb i3 LEHTparibHUM

AAPOM;

- KOMVBaHHS MOCTOBOrO MOrioTHa Bif
TypOyrneHTHOCTI Monepe4Horo BiTPY;

- BaHTOBI TaniaBiCHi MOCTU;

- KOIMBaHHS, B  SIKUX  HeobxigHo
po3rNsidaT He Imwe OCHOBHY dhopMy
KOInvBaHb.

MpumiTka 1. HauioHarmbHW OOAATOK MOXe

HaOaBaTn BKasiBKW, SiKi HE Cynepedarb Lvm

acrekTam i MiCTSTb A0AaTKOBY iHGIOpMaLLito.

MpumiTka 2. BiTpoBe HaBaHTaKEHHs Ha

LormM 3 BIATSDKKaMK, BUTSDKHI TpyGn 3

BiATSDKKaMK i rparyacti  Gawtm 3

HenapanensHMn nosicavm ave. EN 1993-3-

1, poparok A.

MpumiTka 3. BiTpoBe HaBaHTaKEHHS Ha

nixTapHi croenu, ave. EN 40."

Ha:

"(11) BaHTOBI LWOrmm Ta pewiTyacti GawTtn

posrmsmaotees y  EN 1993-3-1, a

OCBiTrOBarbHI kKoroHW y EN 40.

(12) Ls yactmHa He Mae BKasiBOK LLOAO

HIDKYE HaBEOEHNX aCrexTiB:

- KPYTWIbHI  KONMBaHHS,,  Hanpwkrag,
BUCOTHI OyMHKM 3 LeHTparbHUM SopoM;

- KOfMBaHHS MOCTY 3 13000 3BEPXY
BHaCIi JOK nonepe4Hol Bi TPOBOI
TypOyeHTHOCTI;

- BITPOBI BnfmBW, LUIO AilOTb Ha NigBiCHI
MOCTM Ha Tpocax;

- Bibpauii, Wo 3HaxoosTbcs 3a pamKamm
OCHOBHOr O peXXnMy poboTu Ta MiansraioTb
0ocobrmmeoMy poarnsay.”.

3 3miHn go 1.7

TyHKkm (2), Mixx psiOkamu, wo 8iOHOCSIMbCS

0o "K" ma "K;,," dodarmu HacmyrHi psoKu:

"K, - @epoguHamiuHuiA napavetp Aemndipy-

BaHHS".

lyHkm (2), Mixx psiOkamu, wo 8iOHOCAIMbCS

do "c,"ma "C,,.op"00roeHUMu:

”cpe - Koeddi Ll EHT 30BHiLLUIHBOr O TUCKY;

Cpi - Koeddi L eHT BHYTPI LLUHBOr O TUCKY;

C,, net - KOBILIIEHT TUCKY HETTO".

YHKM (2), MixX psiOKaMU, Wo 8 OHOCSIMBCST

0o "k" ma "k_"0orosHumu:

"k - koediLieHT TypOyreHTHoCTI".

MyHkm (2), 'y eusHa4eHHi"dg"  3aMiHumu

"CTPYKTYPHUIN  FIOrapudMiYHUA - OEKPEMEHT

3aryxaHHa" Ha "rorapudmidHnn AeKpemeHT

KOHCTPYKTUBHOr O 3aTyXaHHs" .

4 3wiHa go posginy 2

Y nyHKmi (2) 3aMiHUmu npumimKy:

"MpumiTka. Oue. Takox EN 1991-1-3, EN

1991-2Ta

1SO FDIS12494"

Ha:

"MpumiTka. Oue. Takox EN 1991-1-3, EN

1991-2 TalSO 12494".

5 3wviHapo6.3.2

lyHkm (1), y 3-my psioky samiHumu "5.2" Ha

"5.3".

6 3viHapo7.2.8

lyHkm (1), pucyHok 7.11. 3amiHumu mpu

PSIOKU MiXK pUCYHKOM ma Ha3eoko:

"Ona 0 < h/ d <05, c,,q0 BUIHHEETLCA 32

TNiHIVIHOI iHTEPMONSLL €10;

the following aspects:

- wind actions on lattice towers with non-
parallel chords

- wind actions on guyed masts and guyed
chimneys

- torsiona 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 |attice towers with non-

paralel chords, see EN 1993-3-1, Annex A.

Note 3: For wind actions on lighting

columns, see EN 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:

- torsiona 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 Moadificationsto 1.7
Paragraph (2), "Latin upper case letters”,
between the lines dedicated to "K"and "K;,",
add the following line:
"K, @erodynamic damping parameter”.
Paragraph (2), " Latin lower case letters”,
between the lines dedicsted to "c." and
"cpmb ", sdd the following lines:
c, .- external pressure coefficient;
Coi ™ internal pressure coefficient;
C, net - - Net pressure coefficient”.

aragraph (2), " Latin lower case lefters”,
betweert the lines dedicated to "k" and "kp",
add the following lines:
"k turbulence factor".
Paragraph (2), "Greek lower case letters”,
definition of" &; ", replace "structura
logarithmic decrement of damping" with
"logarithmic  decrement  of  structura
damping".
4 Modification to "Section 2"
Paragraph (2), replace the Note:
"Note: See also EN 1991-1-3, EN 1991-2
and ISO FDI1S12494" with the followrng:
"Note: See also EN 1991-1-3, EN 1991-2
and 1SO 12494".
5 Modification to 6.3.2
Paragraph (1), 3rd line, replace "5.2" with
"5.3".
6 Modificationto 7.2.8
Paragraph (1), Figure 7.11, replace the
three lines between the figure itself and its
title:



ona0,2<f/d<0,3i h/d>0,5noTpi6HO

BUKOPVCTOBYBATY [Ba 3HAHEHHS! C . 10

Jiarpama He 3aCTOCOBYETLCS s NIOCKUX

nokpuTTiB."

Ha:

"[0ns1 30HN A

- ama0<h/d<0,5, koediuieHT cpe1° BU-
3Ha42ETLCA 3a Mi HiIHOK THTEPMONALEtO;

- ga02<f/d<03T1ah/d=0,5
noTpi6HO BUKOPWCTOBYBATW ABa
3HEHEHHS G, 105

- fiarpava He 3aCTOCOBYETLCS At
NSIOCKMX NMOKPUTTIB."

7 3wviHapo7.3

lyHkm (8), mabruus 7.6, 5-0 psdok "Kym

nokpumms", 4-a KormoHka "3oHa A", 3-U

psdok y kramuHi ("MiHivareHe @ = 1")

3amiHumu "-2,1" Ha"-1,6".

8 3miHapo 7.8

Y nyHkmi (1) 3aminumu mabmuuyro 7.11 Ha:

"For 0 < h/d <05, ¢,y is obtained by
linear interpolation;
for02<f/d<03andh/d> 05, two
values of ¢, 10 have to be considered;

the diagram is not applicable for flat roofs."
with:

"For Zone A:

- for0<h/d<0,5, the coefficient
Cpe,10 1S Obtained by linear
interpolation;

- for02=<f/d<03andh/d=0,5,
two values of ¢, 4o haveto be
considered;

- the diagram is not applicable for flat
roofs".

7 Modificationto 7.3

Paragraph (8), Table 7.6, 5th row "[Roof
angle a=] 10°", 4th column "Zone A", 3rd
lire in the cell (correspondingto "Minimum
¢ =1"), replace"-2,1" with"-1,6".

8 Modificationsto 7.8

Paragraph (1), Table 7.11, replace the table
with the following ore:

Yucro Mepepian ["naokicTb noBepxHi i| Yucno PenHonbaca Cro
CTOpiH Sections KyTiB Reynolds number
Number Finish of surface and Re ()
of sides of corners
5 [T’ ATUKYTHUK Yci Yci 1,80
Pentagon All All
6 LUl ecTuKy THUK Yci Yci 1,60
Hexagon All All
8 BocbMMKYTHMK ["naoka noBepxHs Re<24+10° 1,45
Octagon surface smooth 3 130
r/ b< 0,075 (b) Re=310 '
[ ranka noBepxHsi Re< 2 10° 1,30
surface smooth 5
r 1 b< 0,075 (b) Re2710 110
10 [ecarnkyTHUK Yci Yci 1,30
Decagon All All
12 |OeaHanustukyTHUK | M naoka nosepxHs (C) | 2-105 < Re< 1,2-10° 0,90
Dodecagon KYTW 3a0KpYyTreHi
surface smooth (c)
corners rounded
Yci iHwi al others Re< 4-10° 1,30
Re>4:10° 1,10
16-18 |LlUicTHaousTuKyTHUK| I niaoka noBepXHS (C) Re< 2-10° Poarnspaerbes sk
BiCiMHaOUSTUKYTHUK|  KyTW 320KpYTrTieHi KPYroBWI LniHAp,
Hexdecagon surface smooth (c) omB. 7.9
Octadecagon corners rounded treat asacircular
cylinder, see 7.9
210% < Re< 1,2:10° 0,70

a) Hucrio PeitHonbca BUSHAHEETBCA 3 V =V, , 3Ha4eHHs v, - B4.3, Re- 7.9.
a) Reynolds number with v = v, and v, givenin 4.3, Re, is defined in 7.9.

) r = corner radius, b = diameter of circumscribed circumference, see Figure 7.26.

(

(

(b) r- pagiyc 3aoKkpyrneHHs, b - giamerp on1caHoro Komna, AvB. PUCYHOK 7.26.
(b

(

c) BusHaueHe Lunsixom BUNPoOyBaHb Y aepoamHamiyHii TpyGi cekLiMHMX Moaenen 3 NOBEPXHED
i3 ranbBaHi30BaHoI cTani i nepepisom b = 0,3 M, i paaiycom 3aokpyrrieHHs 0,06 ¢ b.

(c) From wind tunnel tests on sectiona models with galvanised steel surface and a section withb =
0,3 m and corner radius of 0,06 b.

lyHkm (2) 3amiHUMU Ha HUX YeHaeeOeHul
mekcm:

"(2) B Gynisens pe h/ d >5, ¢; Moxe BU3HE-
Yarues 3a gopmyrioto (7.13).

MpumiTka. Oue. Takox Tabmuwo 7.11 Ta
puCyHOK 7.26.".

9 3wiHm oo 7.1

[yHkm (1), y mexemi npumimku 1 3amiHUMU
"PucyHkn 7.33 - 7.35 6asytoumck' Ha
"PucyHok 7.35".

Y nyHKmi (1) 3aMiHUMU rIpuMimKy 2:

Paragraph (2), replace the paragraph with
the fol lowing text:

"(2) For buildings whereh / d >5, ¢, may be
determined from Expression (7.13).

Note: See dso Table 7.11 and Figure 7.26.".
9 Modificationsto 7.11

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



"MpumiTka 2. HauioHanbHUA Jodarok Moxe
HagaBat  KoeddUieHT  3MeHLIeHHs  Ons
nigMOCTKiB 0e3 MOBi TPOHENPOHMKHOI
OropOXi i Ha SKi BMMBaOTb Or OPOHKYBATbHI
CyLUinbHi crnopyau. PekomeHaoBaHe 3HaqHeHHst
HaBefeHo B prEN 12811." Ha:

"MpumiTka 2. HauioHanbHUiA JodaTtok Moxe
HagaBat  KoeddUieHT  3MeHLIeHHs  Ons
nigMOCTKiB 0e3 MOBi TPOHENPOHMKHOI
OropOXi i Ha SKi BMMMBaOTb Or OPOHKYBATbHI
CyLUinbHi crnopyau. PekomeHaoBaHe 3HaqHeHHst
HagaHo B EN 12811."

10 3miHapo 7.12

lyHkm (2), y nepedocmaHHboMY PsIOKy mab-
sy 7.15 samiHumMu:

"p - WineHicTb NoBITPA (7.1)" Ha:

"p - wineHicTio nosiTpa  (amB.  4.5(1)
MpumiTka2)".

11 3miHa go 8.1

Y nyHKmi (3) 3aMiHUMU MPUMIMKY:
"MpuMiTKa. Y MOBHI NO3HaKW, LLO
B/KOPUCTOBYHOTHCS [i1s1 MOCTI B,

Bi i 3HAOTBCA BiJ BU3Ha4eHnx y 1.7.
HacTynHi yMOBHi No3Haku
B/KOPUCTOBYHOTHCS [i1s1 MOCTI B

L - poBXWHA B y-HANpPsIMKY;

b - lUMpUHA y X-HanpsivKy;

d - rmbuHa y z-Hanpsimky.

3HadeHHs L, bi d, HaBeaeHi Ha pucyHKy 8.2,
6i MbLL TOYHO BU3HAYEHI Y HacTyMHUX
NyHKTax. Y MOBHi No3Hakn gnabi d
HeobXiAHO 3MiHIOBATH, KO Lie CTOCYETLCS
posainie5-7." Ha:

"MpumiTKa. Y MOBHI NO3HaKW, LLO
B/KOPUCTOBYHOTLCS [i151 MOCTI B,

Bi i 3HAOTBCA BiJ BU3HadeHnx y 1.7.
HacTtynHi yMOBHiI no3Haku (pucyHok 8.2)
B/KOPUCTOBYHOTHCS [i1st MOCTI B:

L - poBXWHA B y-HaNpPsiMKY;

b - lWWMpUHA y X-HanpsivKy;

d - rimbuHa y z-Hanpsimky.

3HadeHHsa L, b i d'y Gararbox BungoKax, Tam
Je Ue [OpedHO MOXyTb OyTu BU3HaYeHi
6iNMbLL TOYHO Y HacTynHWX Nigpoaginax. Mpu
NnocuraHHi Ha po3giym 5-7 yMOBHI MO3HaKu
ans b 1a d NoBUHHI By TV nNepernsHyTi".

12 3viHm o 8.3.1

TyHkm (1), y KiHW rpumimku 2 0odamu ", 3a
HasBHOCTI [AEsKUX TUMOBUX BUMN3OKIB i3
METOIO BU3HEHEHHS] A (K BCTEHOBIEHO Ta
npoirtocTposaHo B 8.3.1(4)) Tad, ;"

lyHkm (1), Ha pucyHky 8.3 3amiHumu
103HaKu:

"a) cragia OyapiBHMUTBA 200
napanet (6inbLue Hix Ha 50 %)
b) 3 napaneramm abo LyMOMor IMHa MM
[OPOXHI MM OropoxXamn" Ha:

"a) Cragia OyaiBHULTBA, BiOKPUTI Napanetu
(Ginblue HixX Ha 50 %), a TakoX BiOKPUTI
Oap’ epn Gesnexu.

b) CyuineHi napanetn, LyMonormHaoui
Oap’epwn, cyuinbHi Gap’'epyn Oesnekn abo
HasiBHI CTb JOPOXXHBOIO PyXY.

Buxods4u 3 ypo2o:

BiOKpUTI

reduction factor for scaffolding without air
tightness devices and affected by solid
building obstruction. A recommended value
isgivenin 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
isgivenin EN 12811."

10 Modification to 7.12

Paragraph (2), Table 7.15, last row, replace:
"pistheair density (see 7.1)" with:
"pistheair density (see4.5(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 length in y-direction

b width in x-direction

d depth in z-direction

In Figure 8.2 the valuesto be givento L, b
and din various cases are, where relevant,
more precisely defined in further clauses.
When Sections 5 to 7 arereferred to, the
notations for b and d need to be readjusted.”
with:

"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

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 A, (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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Y nyHkm (1) 3amiHumu npumimky 4: "FKwo
[OBi NPaKTUYHO OOHEKOBI MPOroHOBI ByAoBM
3HaxoOsATbCA Ha OOHOMY PiBHI | po3difieHi B
MonepeyHoMy HarnpsiMKy 3a30poM 6rmasko 1
M" Ha: "SAKWOo ABi MPaKTUYHO OOHEKOBI
NporoHoBi Oy[0BM 3HaXOOATbCS Ha OAHOMY
PiBHI i po3aineHi B nonepeyHOMy HanpsMKy
3330pOM, L0 He nepesuilye 1 My 3HaqHIn
Mipi.".

TyHKm, sKul 3Haxo0uUmMbCs reped MyHKMoM
(4) samiHumu:

(2) cp o noOTPiGHO 30GinbWIMTM Ha 3 % 3a
KOKHWUA rpaoyCc Haxwury, $KWO MOCTOBE
MOSIOTHO Mae MOMEPEYHUN Haxwur, are He
BinbLue Hix Ha 25 %.

Ha:

(3) cpo NOTPIGHO 3GinbLMTM Ha 3 % 3a
KOKHWA rpaoyc Haxwury, $KWO MOCTOBE
MOMOTHO Mae MOMEPEYHNIN Haxur, ane He
6inbLue Hix Ha 25 Y%. [MTyHkm (4) 3amiHumu:
"Bagosi nrowwi A, , A KoMGiHaLlivi
HaBaHTaeHb 63 TPaHCTIOPTHOTO
HaBaHT&KEHHS NOBVHHI BU3Ha4aTucs K" Ha:

"BagoBi nmowi A, 4nA KomGiHauin
HaBaHTaKeHb Ges TPaHCMOPTHOro
HEBaHTEKEHHA  MOBMHHI  GasyBarucb Ha

BiONOBIAHOMY 3Ha4eHHI Oy, SK Lie NoKasaHo
Ha pucyHKy 8.5 Ta Tabrmui 8.1:".

[yHkm (4), y nidnyHkmi a) sury4umu "Ha pu-
CyHKy 8.5i B Tabrmui 8.1".

MyHkm (4), y mabmu 8.1 3amiHumu
3azomoeoK; Tabrmus 8.1 - Bucorta, wWo
BUKOPWCTOBYETLCS AN A gf  Ha:
Tabrmua 8.1 -  Bwucora Ay
BMKOPUCTOBYETLCA ANA A, p, "

TyHKm (7) 3amiHumu;

"Tuck BITPY Bi PyXy TPaHCMOPTHMX 3acobiB
abo noTHAriB  He BPaxOBYETbCA  [OaHOK
YaCTVHOW. Bnnmen BITPY, BUKIMKaHI pyXoMm
notsris, ave. EN 1991-2."

Ha:

"Tuck BITPY BiJ PyXy TPaHCMOPTHMX 3acobiB

Lo

T

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  preced’rng paragraph (4),
replace the following paragraph:

(2) Where a bridge deck is sloped
transversely, Cr0 should be increased by 3
% per degree of inclination, but not more
than 25 %.

With the following ore:

(3) Where a bridge deck is sloped
transversely, Cro should be increased by 3
% per degree of inclination, but not more
than 25 %.

Paragraph (4), replace:

"Reference areas A, for load combinations
without traffic load should be defined as:"
with:

"Reference areas A, for load combinations
without traffic load should be based on the
relevant value of d,  as defined in Figure 8.5
and Table 8.1:".

Paragraph (4), entry a), delete "(see Figure
8.5and Table 8.1)".

Paragraph (4), replace the title:

"Table 8.1 - Depth to be used for A, "

with:

"Table 8.1 - Depth dj; to be used for Ao, ".
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."



200 noTsriB  He BPaxoOBYETbCA  JAHOK
yactuHow. LWogo BnwmBiB - BiTPY, WO
B/HMKaIOTb Yy  pesyrbTari  MPOXOMKEHHS
notsrie ame. EN 1991-2."

13 3miHapo 8.4.2

Y kinyi nyHkmy (1) 0odamu npumimky 2:
"MpumiTka 2. HauioHansHWA JOOaTOK MOXe
nepeobaunT NOPSOOK A NpU  po3rnsdi

2CMMETPUYHUX HaBaHTaKEHb.
PexomergoBaHa meTogmka paouTb MOBHICTHO
BUKIIOYUTI pOo3paxyHKoBe BiTpOBE

HaBaHTKEHHA 3 TWX YacTWH Cropyaw, Je
MOro il Mae HanoinbL CNpUSTIMBAA BMNSVB
(7.1.2(1)).".
14 3viHago A.3
TyHkm (5), y KiHUj nidnyHKmy b) 3amiHuUmu:
"gKLLO: ﬂLd> 3,5" Ha "sKLwo: ﬂLe> 3,5".
15 3miHapgo A5
HarpukiHui nyHkmy (1) do0amu pederHs: "Ll
npasvna 3anexarb Bif HaNPSMKY, 3Ha4eHHS
h,ye T@ X MOBMHHI BCTGHOBIIOBATUCH AT1A
KoxxHOro 30° cekTopa, SiK Lie BUSHaHEHO Y
432",
16 3miHago C4
SamiHumu ryHkm (1):
"(1) MakcmarnsHe No30OBXKHE MePemiLLIEHHS
32 HanpaMKOM BITPY - LUe CcTarudHe
nepemilLieHHs Bi €XBiBalIEHTHOI CTarnyHOI
CVnu BITPY, siKa BU3Ha4eHay 5.2."
Ha:
"(1) MakcumarisHe NO3OOBXKHE Mepemi LLEeHHS!
3a HanpaMKOM BITPY - LUe CcTaruyHe
nepeMiLLIeHH Bi €eKBiBarleHTHOI CTarnyHoi
CuUnM BITPY, sika BU3Ha4yeHay 5.3.".
17 3wviHa po poparka D
Y wmexax pucyHkie D.1 ma D.2, nid
"bagyeTbea Ha' samiHumu "dg = 0" Ha "3, =
0".
18 3wmiHago E.1.3.1
Y nyHkmi (1) 3amiHumu: " 0OpiBHIOE BriacHin
YacTOTi  KOHCTPYKLii ab0 KOHCTPYKTUBHOrO
ereveHTa' Ha "OOPIBHIOE BracHin 4acTori
(dopmi  kOormMBaHb i)  KOHCTpyKLji @00
KOHCTPYKTVBHOr O enemeHTa’.
19 3miHn g0 E.1.5.2.2
BusHayeHHs1 8 mabruuyj E.3 3amiHUmMu Ha:
‘(/E”1t ;)— KpI/ITI/NHa LUBWAKICTb BITPY (dopmyra
Veriti - KpI/ITW-IHa LUBMAKICTb BITPY (dopmyna

E1.3.1)".

",

BusHaueHHs1 8 mabruuj E.3 samiHumu:

VimLj - CePeaHst LWBMAOKICTb BITPY (4.2) B
LieHTPi edeKTUBHOI JAOBXMHW KOpensuii, siK
Lie BU3Ha4eHo Ha pucyHky E.3" Ha:

- cepeaHs weuaKictb BiTpy (4.3.1) B
ue|4fp| edEeKTVBHOI [OBXMHU Kopersji, sK
Lie BU3Ha4eHo Ha pucyHky E.3"

20 3viHapoE.1.5.24

lyHkm (2), y mabruwj E.5 samiHumu

npumimky 1:
"MpumiTka 1. opma kormeaHb P; (s)
npuitMaeTbes BianosiaHo o F.3. Mapaverpu
i mBu3Ha4a0TLCA 3a dopmyroto (E.7) i 3a
pucyHkom E.3." Ha
"MpumiTka 1. dopma KormBaHb ¢,-y(s)

npuMaeTbes BignosiaHo o F.3. MNapaverpu
i m Bu3Ha4aoTLCS 3a dopmyroto (E.8) i 3a
pucyHkom E.3."

21 3viHapo E.1.5.2.7

"

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 Modificationto A.3
Paragraph (5), list entry b), replace:
"when: z/L ;> 3,5" with"when: z/L ;> 3,5".
15 Modificationto A.5
At the end of paragraph (1), add the
serterice "These rules are direction
dependent, the values of h,,, 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 aong-wind displacement
is the static displacement determined from
the equivalent static wind force defined in
52"
with:
"(1) The maximum aong-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, urder "based on", replace "8 = 0"
with"d,=0".
18 Modification to E.1.3.1
Paragraph (1), replace "equals a natural
frequency of the structure or a structural
element" with "equals the natura frequency
(mode i) of the structure or the structural".
19 Modificationsto E.1.5.2.2
Definitions in Table E.3,
following definition:
it 1S the critical wind velocity (see

Expron (E.1))" with:

"Veritj 1S the critical wind velocity (see
E.1.3.1)".

replace the

Definitions in Table E.3, last row, replace
the following definition:

" Vi is the mean wind velocity (see 4.2) in
the centre of the effective correlation length
as defined in Figure E.3"
with:

" VinLj is the mean wind velocity (see 4.3.1)
in the centre of the effective correlation
length as defined in Figure E.3".

20 Modificationto E.1.5.2.4

Paragraph (2), Table E.5, replace Note 1:
"Notel: The mode shape, @; y(s) istaken
from F.3. The parameters rm and m are defined
in Expression (E.7) and in Figure E.3" with:
"Note1l: The mode shape, ®; y(s) is taken
from F.3. The parameters 7 and mare defined
in Expression (E.8) and in Figure E.3".

21 Modificationto E.1.5.2.7

Replace the lastsenterice of paragraph (2)



SamiHUMU ocmaHHE peqenHHst MyHKmy (2)
rieped 3aKFOYHOK MPUMITKOIO:
"[na 3 egHaHux umningpis3a/ d> 3,0
peKoMeHy€ETbCs CreLiarnbHe A0CKi [KEHHS."
Ha:
"[na 3 egHaHux umningpis3a/ d> 3,0
PEeKOMEHyETLCA CreLiarnbHe A0CHI HKEHHS." .
22 3mvinn go E.1.5.3
[yHkm (2), y neperiky ro3Hak 3amiHumu
HacmyrHUG MoKasHUK:
"& - uncro Crpyxand srigHo 3E.1.6.2"
Ha:
"S - uucrio Crpyxans HaeedeHe B Tabnmui
E.1". [yHkm (2), Go nieperiky nosHak dodamu
HacmyrHi NMOKa3HUKU MK eUsHayeHHamu "a; "
ma"S":
"Sc - yncrno CkpyToHa HaBeaeHe B E.1.3.3"
lyHkm (5), mabruugs E.6, y KiHUi npumimku
sury4umu "BiANOBIAHO" .
Y nyHkmi (6) 3amiHumu goopmysy (E.17):

(

before the final Note:

"For coupled cylinders with a / d >3,0
specialist

adviceis recommended."

with:

"For coupled cylinders with a / d >3,0
specialist advice is recommended.”.

22 Modificationsto E.1.5.3

Paragraph (2), list of definitions, replace the
following definition:

" is the Strouha number givenin E.1.6.2"
with:

"S is the Strouhal number given in Table
E.1". Paragraph (2), list ofdefinitions, add
the followrng definition between the
definitions of "a; " and """

"Sc is the Scruton number givenin E.1.3.3".
Paragraph (5), Table E.6, Note, delete ",
respectively" at the end of the sertterice.
Paragraph (6), replace equation (E.17):

kp = 2.1+ - S - |
sc \
tan| 0,75 - J
L \ 4. T 'Ka (E17)u
Ha: with the followrng expresson:
( y \4
"k,,=\/§~1+1.2arctan|0.75- S¢ ] :
.\ \ 4'7['Ka
(E17)"

23 3miHapo E4.2

lMyHkm (1), y neperiky 3amiHumu Opyee
OCHOBHE MOIOX EHHST:

"- Bicb Kpy4YeHHs MOBMHHA NPOXOANTU Napa-
nensHO NAOLLMHI NracTyHU i
nepneHauKynapHoO A0 NrowmHW aii BiTpy,
LEeHTP KPpyYeHHA Mae 3HaxoguTuUCb Ha
BiACTaHI He MeHLue HixX d / 4 0o Kpato naHeri
B HanpsivKy Aii BiTPy 3 HaBiTPSHOI CTOPOHY,
ge b - wvpuHa naHeni B HaNpsAMKy,
nepneHanKynspHoMy 4o i BiTpy. Lle Takox
BiJHOCUTLCA [0  3aranbHUX  BUN3OKIB
PO3MiLLIEHHS! LIeHTpa KPYYeHHst B LIGHTPI Mac,
Hanpuknag, pexramHi WWTU 3 LeHTParsHO
OMOPOID YN OKPEMi HaBiCK, BiCb TaKOXK MOXE
36irarncs 3 Kpaem i3 niagiTPSHOI CTOPOHU $K,
Hanpuknag, y KOHCOMBLHOMO HaBicy." Ha:

"- Bicb KpyYeHHs MOBMHHA NPOXOANTU Napa-
nenbHO MMOLLMHI NAacTuHU i
nepneHauKynapHoO A0 NIoWMHW 4ii BiTpy,
LEHTP KPyYeHHA Mae 3HaxoguTuUCb Ha
BiJCTaHi He MeHLue HiX d / 4 [0 Kpato naHeri
B HanpsivKy Al BiTPY 3 HaBiTPSHOI CTOPOHW,
ge d - WwvpuHa naHeni B HaNpsawvKy,
nepneHanKynapHomy fo Aii Bitpy. Lle Takox
BiJHOCUTBLCS [0  3aranbHUX  BUMaOKiB
PO3MiLLIEHHS! LIeHTpa KPYYeHHs B LIGHTPI Mac,
Hanpuknag, peknamHi WWTU 3 LEeHTParHO
OMOPOKD YN OKPEeMi HaBiCK, BiCb TAKOXK MOXE
36irarncs 3 Kpaem i3 NiagiTPSHOI CTOPOHU $K,
Hanpuknag, y KOHCOMbHOr o Hagicy.".

24 3vinapo E.4.3

Y KiHuj ryHKmy (3), HUX Ye 3aKroYHOI ghigypu
0o0amu HoMmep dhigypu ma HaliMeHy8aHHS:
"PucyHok E.6 - MoxiaHa, ch/ db, aepomHa-
MiYHOro KoeddLlieHTa MOMEHTY BiAHOCHO
reoMerpuyHoro ueHtpa Barm "GC" pgns
NPSMOKYTHUX NePepi 3iB.

25 3minn po F.2

[yHkm (5), nidnyHkm b) 3amiHumu:

"L>L " Ha"L2L4"

23 Modification to E.4.2

Paragraph (1), list, replace the secord bullet
point:

"- Thetorsional axisis 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 torsiona axis. This
includes the common cases of torsiona
centre at geometrical centre, i.e. centrally
supported signboard or canopy, and torsional
centre at downwind edge, i.e. cantilevered
canopy.”

with:

"- Thetorsional axisis 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 inwind depth of the plate
measured normal to the torsiona axis. This
includes the common cases of torsiona
centre at geometrical centre, i.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 ard title that follow:
"Figure E.6 - Rate of change of aerodynamic
moment coefficient, dc,, / db, with respect to
geometric centre "GC" for rectangular
section”.

25 Modificationsto F.2

Paragraph (5), list entry b), replace
"L>L4"with"L=L4"

Paragraph (5), list entry c), replace " L >

Ly >Ly"with"Lz L, 2L,"

Paragraph (7), Expression (F.10), in the
derfomi- riatorofthe expression, replace "Ky"
with "K?".



TMyHkm (5), nidnyHKmM ¢) 3amiHumMu:

"L> Ly >L"Ha" Lz Ly 2Ly"

lyHkm (7), gopmyna (F.10), y 3HaMeHHUKY
samiHumu "Ky" Ha "K2".

26 3mviHapo F.5

lMyvkm (5), y mabmuy F.2 3amiHUmu
"Mpumitka 1" Ha "MpumiTka"; euyqumu
npumimky 2. "MpumiTka 2. [Ons Tpoca, Lo
NigTPUMYE MOCTM, 3HaYEHHSI HaBeOdeHHi B
Tabmui F.2 mMoxyTb OyTW MOMHOXeHi Ha
koediuieHT 0,75".

27 3miHn po Gibniorpadii

Bami HUMU rocuraHHsI:

"I SO 3898 3ararnbHi NPUHLMNW Haai AHOCTI
KOHCTPYKUiN" Ha:

"ISO 3898 OcHogu NPOEKTYBaHHSA
KOHCTPYKLiN - Hotarku. 3aranbHi  yMOBHI
nosHaku".

Y kinuj 6ibriogpachii 0odamu 08a rMOCUIBHHS:
"EN 12811-1 Y crarkyBaHHsi /0briaoHaHHS/
0151 BeAEHHS TUMYacoBux pobiT - YactuHa 1:
MigmocTkm - Bumoru ana excnnyarauii 1a

26 Modification to F.5

Paragraph (5), Table F.2, replace "Note 1"
with "Note"; thern delete Note 2 as follows:
"Note 2: For cable supported bridges the
vaues given in Table F.2 need to be factored
by 0,75".

27 Modifications to Bibliography

Replace the second refererice:

"|SO 3898 General principles on reliability
for structures"

with:

"|SO 3898 Bases for design of structures -
Notations - General symbols".

End of the Bibliogmphy, add the two
following refererices:

"EN 12811-1 Temporary works equipment -
Part 1: Scaffolds - Performance requirements
and genera design"

3ararnbHe NPoeKTyBaHHS" ma and:
"ISO 12494 ATtmocdepHe 0brnegeHiHHA "1SO 12494 Atmosphericicing of structures".
cnopyAa".
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1 3miHa go HaujioHanbHoro aoparka go EN
1991-1-4

Lodamu HacmyriHe:

"7.2.3(2)"

"7.3(6)"

"7.9.2(2)"

"Tabrmua 7.14".

2 3viHnMpo7.2.3

Bunyqumu 7.2.3(2) ma samiHUMU Ha:
"7.2.3(2) MokpuTTa MOTPIGHO MogiMTK Ha
30HM. [MpumiTka. 30HM MOXYTb OyTK
BU3Ha4€eHi 3riaHO 3 HaLli OHarbHUM J0ASTKOM.
PexomeHaoBaHi 30HM MOKasaHi Ha PUCYHKY
76."

Bunyqumu 7.2.3(4) ma (5) 3amiHumu Ha:
"7.2.3(4) KoedduieHT T1cky cnig BU3Ha4arm
[Ns1 KOXKHOI 30HM.

MpumiTka 1. KoediuieHT Tucky moxe Oytn
BCTAHOBIIEHUI  3rigHO 3  HaLioHarNbHUM
[I0OaTKOM. PexomenaoBaHi 3HaJeHHs!
HaBeneHi y Tabnmu 7.2.

Mpumitka 2. OpepxaHui B pesynbrari
KoediLieHT TUCKY, WO [Aie Ha napaner
MOBVMHEH BU3Ha4YaTUCb 3 BUKOPWUCTaHHSM
74"

3 3miHn go Tabrmui 7.2
Y mabnuyj 7.2 euny4umu Hassy ma 3amiHumu
Ha: "PexomeHOoBaHe 3HadeHHs koediuieHTa
30BHI LUHBOrO TUCKY A1 MIIOCKMX NMOKPUTTIB"
PenakuiiHa npumiTKa. Tabmmus
BYKOPUCTOBYETBCS 3apa3 B SIKOCTI MPUMITKM,
i TaKMM YMHOM BWKOPUCTaHW  pPo3Mip

National annex for EN 1991-1-4, add the
following:

"7.2.3(2)"
"7.2.3(4)"
"7.24(1)"
"7.2.4(3)"
" 7 2 5(1 )ll
"7.2.5(3)"
"7.2.6(1)"
ll7 2 6(3)"

"7.3(6)"

"7.9.2(2)"

"Table7.14".

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 Nationa 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 Nationa Annex. The
recommended values are given in Table
7.2

Note 2: The resulting pressure coefficient
on the parapet should be determined using
74"

3 Table7.2, deletetitle ard replace with
the following:

"Recommended values of external
pressure coefficients for flat roofs"
Editing Note: The Tableis now moved to
aNote and therefore the font size used
should be reduced accordingly. The Table
should be repositioned at the first revision,
Add the fol lowing new Note 6:

"Note 6: For mansard eaves with horizonta



wpudpry  nosuHeH Oyt BIONOBIOHO
3veHweHnn. Tabrmus  noeuHHA  ByTu
nepedopmaroBaHa npu  BHECEHHI MEPLLInX
KOpeKTUBIB.

Lodamu Hosy ripuminmky 6:

"MpumiTka 6. Ona mMaHCapOHUX KapHU3iB i3
FOPV3OHTANBHUMK - PO3MIpaMM  MEHLL  HiX
€/ 10, NoTpibHO BUKOPUCTOBYBATY 3HAYEHHS
OIa TOCTpUX KapHu3iB. [Ana BU3HaMeHHsT e
OMB. pUCYHOK 7.6".

4 3vinmpo7.24

Buryqumu 7.2.4(1) ma 7.2.4(3) i 3aminumu

meKcm Ha:
"7.2.4(1) TlokpuTTs, WO BKIOYAOTL y cebe
BUCTYNaOMI YacTUHN MOBUHHI
pO3Noai NSTUCE Ha 30HN.
MpumiTka. 3oHM MOXyTb OyTv BU3HaueH
HaiOHAMBHMM  [OOATKOM.  PexoMeHoBaHi
30HM HaBedeHi Ha PUCYHKY 7.7.
7.24(3) KoediuieHTn Tucky
BU3HaYaTVCh MO KOXHI M 30Hi.
MpumiTka. KoediuieHT Tucky moxe 6ytu
BCTEHOBMEHW 3riJHO 3  HallioHarnsHUM
[I00ATKOM., Pexomerposani 3HaUEHHSA
HaBgOeHi y Tabrmusx 7.3aTa 7.3b."
5 3winago tebrmup 7.3aTa7.3b

SamiHumu Haseu 06ox mabruup Ha:
"PexomeHoBaHi 3Ha4eHHS! 30BHI LLIHBOro
TUCKY 0718 OOHOCKarHVX MOKPiBer"
PepakuinHa npuMmiTKa. Tabrmus
BMKOPWCTOBYETHCS 3apa3 B SIKOCTI MPUMITKMN,
i BMKOPWUCTaHMA pO3MIp WpndIry MoBMHEH
OyTv BiONOBIOHO 3aveHwennin.  Tabrmugs
nosuHHa Oyt nepedopmarosaHa npw
BHECEHHI NMEPLIMX KOPEKTHBIB.
6 3wiHapo7.25
Burnywumu 7.2.5(1) ma 7.2.5(3) i samiHumu
Ha: "7.2.5(1) TIokpUTTS, IO BKIOYaKOTH B
cebe  BUCTYNaOYi  YaCTVHW  MOBWHHI
posnoginaTuce Ha 30HW. [lpumiTka. 3oHuM
MOXYTb OyTW BM3HaqeHi  HallioHarbHUM
nonatkom. PexomeHgoBaHi 30HM HaBeaeHi Ha
puUCyHKy 7.8.
7.25(3) KoediuieHtn  TUCKY
BU3HaYaTVCh A5 KOXKHOT 30HN.
MpumiTka. KoedduieHT TUCKY MOXYTb
BCTAHOBIMOBATUCA 3rigHO 3 HaiOHamNbHUM
[O0aTKOM. PexomergosaHi 3HaMEHHS
HaBeneHi B Tabmmusix 7.4ata7.4b.”
7 3wiHapo Tabrmui 7.4a
Saminumu Ha3sy mabruuj Ha:
"PexomeHOOBaHI  3Hau4eHHS1  30BHILUHLOIO
TUCKY 0719 ABOCKATHMX NOKPiBerb"
PepakuiinHa npuMiTKa. Tabmmus
BMKOPMCTOBYETHCA 3apa3 B AKOCTI MPUMITKMN,
i BMKOPWUCTaHWMA pO3MIp WpndIry MoBMHEH
Oyt BignoBIAHO 3veHWweHun. Tabrmus
noeuHHa Oyt  nepedopmaroBaHa npu
BHECEHHI NMEPLIMX KOPEKTHBIB.
8 3miHapgo Tabrmui 7.4b
SamiHumu Hassy mabruuj Ha:
"PexomeHIoBaHi  3HaYEHHST  30BHiLLIHBOrO
TUCKY O 4BOCKaTHUX NOKpiBens'

MOBUHHI

MOBUHHI

dimension less than €10, the values for
sharp eaves should be used. For the definition
of esee 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
Nationa Annex. The recommended zones are
givenin Figure7.7.
7.24(3) Pressure coefficients should be
defined for each zone.
Note: The pressure coefficients may be set by
the Nationa Annex. The recommended
values are given in Table 7.3a and Table
7.3b"
5 Tables7.3a& 7.3b, changetitles of
both tables to:
"Recommended values of externa 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
Nationa Annex. The recommended zones are
givenin Figure 7.8.
7.2.5(3) Pressure coefficients should be
defined for each zone.
Note: The pressure coefficients may be set by
the Nationa Annex. The recommended
valuesaregivenin Table7.4aand 7.4b."
7 Table7.4a, changetitle of table to:
"Recommended values of externa 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 Table7.4b, changetitle of table to:
"Recommended values of externa pressure
coefficients for duopitch roofs”
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