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ToBneHnn TexHiyHum komitetom CEN/TC 250
"bygisenbHi ©BpPOKOgWU", cekpeTapiaTt AKoro nia-
TpumyeTbes BSI.

CEN/TC 250 € sBignoBigansHum 3a yci ByaisenbHi
€spokoaum.

HaHui nokymeHT 3amiHioe ENV 1991-5:1998.

Libomy €Bponewcekomy ctangapty byne Hapa-
HUWA CTaTyC HauioHanbHOro 3 nybnikauielo inexH-
TUYHOrO TeKCTy abo cXBaneHHsM He ni3Hiwe
nucronaga 2006 poky i NMpU ckacyBaHHi cyne-
peunuBMx HauioHanbHUX CTaHAapTiB He ni3Hiwe
BepesHa 2010 poky.

Y BigNoBIQHOCTI 3 BHYTPIWHIMKM MOCTAHOBaMM
CEN/CENELEC HauioHanbHi opranru 3i ctaHgap-
TW3auii Takmx kpaiH 3000B'A3aHi 34iNCHUTU BNPO-
Ba/PKEHHS LbOro EBPONENCLKOro CcraHgapTy:
ABcTpis, benbris, Benuka bpuTtatis, Npeuis, Ha-
His, EcToHif, IpnaHais, lcnadgis, icnadis, ITanis,
Kinp, Jlatsina, JlutBa, JlokcemGypr, ManbTa,
Higepnanav, HimewduHa, Hopseris, [lNonslua,
MopTtyrania, PymyHisa, CnoBauuuHa, CroseHis,
YropwmHa, @innsHais, ®paduis, Yecbka Pec-
ny6nika, Lsenuyapis, LLseuis.

ACTY-H B EN 1991-3:2012

FOREWORD

This European Standard (EN 1991-3:2006) has
been prepared by Technical Committee CEN/TC
250 "Structural Eurocodes”, the secretariat of
which is held by BSI.

CEN/TC 250 is responsible for all Structural Euro-
codes.

This European Standard supersedes ENV 1991-5:1998.

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 2006, and conflicting national standards
shall be withdrawn at the latest by March 2010.

According to the CEN/CENELEC Internal Regula-
tions, the national standards organizations of the
following countries are bound to implement this
European Standard: Austria, Belgium, Cyprus,
Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ire-
land, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Roma-
nia, Slovakia, Slovenia, Spain, Sweden, Switzer-
land and the United Kingdom.

Vil
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HALIOHANBHWIA CTAHOAPT YKPAIHU

€BPOKOA 1. Ol HA KOHCTPYKLII
YACTUHA 3. OIT, BUKNTUKAHI KPAHAMU TA OBNAOHAHHAM

EBPOKO[ 1. BO3OENCTBUSA HA KOHCTPYKLUWM
YACTb 3: BO3JEWCTBWSA OT KPAHOB W OBOPYNOBAHUSA

EUROCODE 1: ACTIONS ON STRUCTURES
PART 3: ACTIONS INDUCED BY CRANES AND MACHINERY

OCHOBU NPOTPAMMU
€BPOKOOY

Y 1975 poui Komicis €sponeiicbkoi crinbHOTU
BUpIlIMNa pO3noYaTU nporpamy A y ranyai
OyaisHuLTBa Ha nigcTasi cTaTTi 95 porosopy. Me-
TOW NporpamMu Gyno yCyHeHHst TeXHIYHUX nepe-
WKOA AONA TOpriBfi Ta Y3rOMKEHHs TexXHIYHUX
yMOB.

Y pamkax uiei nporpamu ait Komicin B3sina Ha
cebe iHiLiaTUBY BCTAHOBUTU CUCTEMY Y3rofxe-
HAX TeXHIYHUX NpaBun ANs NpoekTyBaHHs by-
AiBenb i cnopya, Aki Ha nepwiit cragii manm
cnyryBatut anbTepHaTMBOK YUHHUM HaLiOHAMb-
HWM NpaBunam AepxaB-4neHis, a 3peLlTon Manu
3aMiHUTK iX.

Ynpoaosx n'aTHagusTy pokis Komicist 3a gonomo-
rolo opraHisauiiHoro KomiTeTy, 40 cKnmagy siKoro
BXOOAWNU NPEeACTaBHUKM OepXaB-4neHis, Bena
po3pobKy nporpamu €BpokKoAiB, Ska npusena Ao
nyBnikaLii KOMNNEeKTy NepLIoro NoKoniHHA €8po-
nNencbkux komis y 80-x pokax.

Y 1989 poui Komicis Ta nepxasu-unexn EU (E€B-
poneicbkoi cninbHoTH) Ta EFTA (€sponeitcbkol
acouiauii BinbHOT TOprieni) Ha ocHosi yroan' mix
Komicieto Ta CEN (EBponeicbkuM KOMITeToM 3i
CTaHgapTu3alii) BUPILWWK nepeaaTy MigroTosky
Ta nybnixauito €spokoais CEN 3a aonomororwo
cepii MaHaartis, WO B pesynbTtaTi Haaano 6 €Bpo-
KoAam y ManbyTHbOMY cTaTycy €BponencbLkoro

1 Yroaa mix KoMicieo Esponeiickkoi chifibHoTH Ta €epo-
nevicbkuM KOMITETOM 3i cTaHaapTuaauii (CEN) wogo
poboTu Han €Bpokoaamu Ans NpoekTysaHHs Byaisens
i cnopyn (BC/CEN/03/89).

YvHHMM Bin 2013-07-01

BACKGROUND OF THE
EUROCODE PROGRAMME

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

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

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

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

! Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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craHpgapTy (EN). Lle nos'asye €Bpokogu 3 nono-
XeHHAMKU aupekTus Paau i piweHb Komicii wogo
E€sponencbkmx cTangapTie (10610 AupekTueK
Paan 89/106/EEC wopao dyaisensHux Bupobis —
CPD - 1a aupektus Paan 93/37/EEC, 92/50/EEC
. Ta 89/440/EEC BinHOCHO rpoMaacbkux pobiT Ta
nocnyr i ekgiBaneHTHNx aupektus EFTA, 3ano-
YaTKOBaHUX 3 METOK AOMOMOITA 3aCHYBaHHIO
BHYTPILIHBLOrO PUHKY).
CrpykTypHa nporpaMa €BpOKOAIB BKIIOYAE CTaH-
AapTy, siki B OCHOBHOMY CKNafaloTbCs 3 AeKinb-
KOX YaCTUH:

EN 1990 €epokon; OCHOBU NPOEKTYBAHHS KOHCT-
pyKLin

EN 1991 €spokoa 1: Lii Ha KOHCTPYKUiT

EN 1992 €spokoa 2: MNpoekTyBaHH:A 3ani306eToH-
HUX KOHCTPYKLiH

EN 1993 €spokog 3. lpoekTyBaHHs CTaneBux
KOHCTPYKLIA

EN 1994 €spokopn 4: MNpoeKkryBaHHA cTanesa-
ni3o6eTOHHNX KOHCTPYKLUIN

EN 1995 €spokop 5: lNpoekTyBaHHA AepeB'AHUX
KOHCTPYKLIiA

EN 1996 €Bpokon 6: lNpoekTyBaHHs KaM'AHWUX KOH-
CTPYKUiN ,

EN 1997 €spokoa 7: leoTexHiuHe NpoeKkTyBaHHA

EN 1998 €spokopg 8: MNpoekTyBaHHSA CENCMOCTIl-
KMX KOHCTPYKLINA

EN 1999 €spokog 9: NpoekTyBaHHA antioMiHIEBUX
KOHCTPYKLUINA.

Crangaptv €BpokoAis BM3HaKTb Bignosiganb-
HICTb perynsiTopHUX opraxiB gepxas-yneHis Ta
3axuLaloTb iX NPaBoO Ha NPU3HAYEHHS BEITUYKH,
SIKi NOB'A3aHi 3 perynioBaHHAM NuTaHb Besnekun
Ha HauioHanbHOMY PiBHI TaMm, [ie BOHU Bidpi3HA-
IOTbCS.

Directives and/or Commission's Decisions deal-
ing with European standards (e.g. the Council Di-
rective 89/106/EEC on construction products —
CPD - and Council Directives 93/37/EEC,
92/50/EEC and 89/440/EEC on public works and
services and equivalent EFTA Directives initiated
in pursuit of setting up the internal market).

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

EN 1990 Eurocode: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry structu-
res

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

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



CTATYC TA COEPA
3ACTOCYBAHHSA €BPOKO/IB

Nepxasu-ynenn EU T1a EFTA BM3HaOTb, WO
€BpoKoaM Ail0Tb AK eTaroHHi 4OKYMEHTU ans Ta-
KUX Linewn:

— fK 3acib noBeaeHHA BignosiaHoOCTI Byaisens i
Crnopya OCHOBHUM BUMOram aupekTusu Pagum
89/106/EEC, 30kpema 0CcHOBHIl BUMO3i Ne 1 —
MexaHidHa cTiikicTe Ta cTabinbHicTs — i oc-
HOBHI BUMO3i Ne 2 — TMoxexHa Gesneka;

— #IK OCHOBa ANA YKNagaHHa KOHTPAaKTiB AnAa
Bynisens i cnopyz Ta NOB'A3aHUX 3 HUMMU iHXKe-
HEPHWX NOCHyT;

— K OCHOBA ANsi CKTafjaHHA Y3rOaKeHNX TEXHIY-
HUX cneundikauin Ans 6yaisensHUX BUpobis
(ENs 1a ETASs).

€BpokoaU, OcKinbKWU BoHU BeanocepenHso BigHO-
cATbCA Ao ByaiBenbHUX cnopyd, MalTb NPSMUA
3B'A30K i3 TNYMaYHUMM [OKYMeHTamu? posainy
12 CPD, He3sBaxaiwuu Ta Te, L0 BOHW MaloTb
pisHy Npupoay 3 rapMOHi30BaHUMUK CTanaapTaMm
Ha BUpO6US.

Takum YAHOM, TEXHIYHI acneKTyW, AKi BUNSIMBAIOTh
3 €spoxkoais anA byaisens i criopyn, NOBUHHI B
MOBHIX Mipi ByTU PO3rNAHYTUMU TEXHIYHUMK KO-
mitetamn CEN 1a/uv poGoummu rpynamm EOTA,
$IKi pO3pO6NATL CTaHAapTU Ha ByaiBenbHi BUPO-
61, 3 nNosnuUil [OCArHEHHS NOBHOI CyMICHOCTI
TeXHIYHUX cneumdikauin 3 €spokogamu.

2 BinnosigHo fo ct. 3.3 pokymerta CPD 0CHOBHI BUMOTM
(ER) oTpumaloTh KOHKPETHY (hOPMY Y TIYMAYHNX OKY-
MeHTax Ans CTBOPEHHSA HeobXiAHWX 3B'A3KiB MiXK OCHOB-
HMMKU BUMOraMk Ta mMaHgatamu Ons rapMOHI30BaHMX
EN Ta ETAG/ETA.

3 Bianosigro ao cr. 12 CPD tnymauyHi [OKYMeHTU Mma-
IOTh:

a) HanaTW KOHKPeTHOT hOPMU OCHOBHUM BUMOTaM, y3ro-
AVBLLIM TEPMIHONOTII0 | TEXHIYHI 3aCau | BKA3aBLWM Kna-
cu abo piBHI Anst KOXHOT BUMOTHY, Ae Lie HeobXiaHo!

6) Bka3aTV MeTOOM BCTAHOBMEHHS CRIBBIQHOWEHHS MK
LUMMU Knacammn abo piBHAMMU BUMOT i3 TEXHIYHUMU BU-
MoraMm#, Hanpuknag, MeToaun pospaxyHKy i nepesipku,
TexHIYHi NpaBuna NPoeKTYBaHHSA TOLLO;

C) CrNyryBaTh pekoMeHAaLicto AN BCTEHOBMEHHS y3roa-
KEHWX CTaHaapTiB i HACTAHOB OIS €BPONENCHKOrO TEX-
HIYHOTO yxBaneHHn. €BPokoaN hakTUUHO BIiAIrpaloTh
noaiGHy ponb y coepi ER 1 i vacturi ER 2.

ACTY-H B EN 1991-3:2012

STATUS AND FIELD OF APPLICATION
OF EUROCODES

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

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne1 — Me-
chanical resistance and stability — and Essen-
tial Requirement Ne2 — Safety in case of fire;

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

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

The Eurocodes, as far as they concern the con-
struction works themselves, have a direct rela-
tionship with the Interpretative Documents referred
to in Article 12 of the CPD, although they are of a
different nature from harmonised product stan-
dards .

Therefore, technical aspects arising from the
Eurocodes work need to be adequately consid-
ered by CEN Technical Committees and/or EOTA
Working Groups working on product standards
with a view to achieving full compatibility of these
technical specifications with the Eurocodes.

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

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:

a) give concrete form to the essential requirements by har-
monising 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, eg.
methods of calculation and of proof, technical rules for
project design, etc.;

c) serve as a reference for the establishment of
harmonised standards and guidelines for European
technical approvals. The Eurocodes, de facto, play a
similar role in the field of the ER 1 and a part of ER 2.



ACTY-H B EN 1991-3:2012

Crangaptvn €BpoKOAIB pernameHTYyIOTb 3arasibHi
npaBuna NPOEKTYBaHHA ANSA NPaKTUHHOTO BMKO-
PUCTaHHSA BCiX KOHCTPYKUIA Ta 1X KOMMNOHEHTIB AK
TPaAuUifHOro, TaK i iHHOBALIRHOIO Xxapakrepy.
YHikanbHi popmKn KOHCTPYKLiT abo yMmoBKM npoek-
. TyBaHHSs cnelianbHO He OXONAIKTLCS, | B TaKUX
BUMNaAKax nNpoeKkTyBarnsHUKY noTpibeH aonaTko-
BUIA eKCNepTHUY posrnsa.

HAUIOHANBbHI CTAHOAPTH,
O BNPOBADKYHOTbL €BPOKOAU

HauioHanbHi cTanaapTv, WO BNpoBapkyloTs €8-
pPOKOAW, 3aBX/M BKIIOYAIOTL NOBHUIA TEKCT EBpO-
kogy (Bktovalouu Bei aoaatku), BuaaHui CEN,
SIKOMY MOXYTb nepenyBaTtv HauioHanbHui Tn-
TYNbHWM NUCT Ta HauioHanbHa nepenMosa, a Ta-
KOX MOXyTb CynpOBOXyBaTuCcs HauioHanbHUM
[ogaTkom,

HauioHanbHUA 404aToK MOXKe BKAOYaTH iHop-

MaLilQ BiJHOCHO TUX NapameTpis, SKi 3anuwmnnm-

CA BiOKpUTMMN B €Bpokoaax ANA HalioHansHoro

Bubopy, BiAOMI SK HaUiOHaNbLHO BU3HAYeHi napa-

METPU [nA BWUKOPUCTAHHS NPU NPOEKTYyBaHHi

Byaisens Ta iHxeHepHUX cnopya, wo 6yayTs 3Be-

OeHi y 3auikaBneHii kpaihi, a came:

— 3Ha4eHHA i/abo knacu, ne B €BpoKoLi KaloTh-
CSl anbTepHaTUBN; »

— 3HaudeHHs, AKi CMiag BUKOPUCTOBYBATU TaMm, e
B €BpoKogi HaBedeHO TiNbKU NO3HaYeHHS;

— cneundiyHi aari kpainn (reorpadivHi, KniMa-
TUYHI TOLLIO), Hanpuknag, KapTa BiTpy;

— MeTOoaMKa, WO BUKOPUCTOBYETLCA, KONK B €8-
pokogi 06ymoBneHi anbTepHaTUBHI METOAUKN.

B HbOMY MOXyTb ByTH:

— pekomeHAauii Wwoho 3actocyBaHHs iHpopma-
LiMHUX 0oOaTKis;

— MOoCUNaHHSA Ha oAdaTKoBY iHpOpMaLilo, sika He
cynepe4uTb HOPMaTUBHWUM BUMMOram i Aono-
Marae npu KOpUMCTyBaHHI €BpokoagaMu.

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

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

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

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

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

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

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

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

It may also contain:

decisions on the application of informative
annexes,

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



3B'A3KU MDK €EBPOKOOAMU TA
rAPMOHI3OBAHUMU TEXHIYHUMU
CMEUU®DIKALIIAMMU (ENs ta ETAs)
ansa BUPOBIB

HeobxiaHa y3romKeHiCTb MiXK rapMOHi30BaHNMU
TexHiyHuMKu cneuudikauismu ans byaiBenbHUX
BUPOGIB Ta TeXHiYHUMN Npasunamu Ans Syaisernb
i cnopyn Ta OyaiBenbHUX p06iT4. Kpim TOTO, VY
noBHilt iHdpopMauii, sika cynposogxye CE-mapky-
BaHHA GyaisenbHux BUpo6IB | MaE BiAHOWEHHA
00 €spokofliB, Mac ByTU 4iTKO 3a3Ha4eHo, AKi
HauioHanbHO BU3Ha4veHi napameTpu G6ynu B3ATI
A0 yBaru.

AOOATKOBA IHOPOPMALIA

o0 EN 1991-3
EN 1991-3 Hafae NopsAokK 4i Ta kepiBHULTBO [0
npoekTyBaHHs OyaiBenb Ta riApOTEXHIYHKUX Cno-
PYA4, BKMIOYAOYN HACTYMHI MYHKTU:
— [ifl KpaHis
— his obnagHaHHs.
EN 1991-3 po3pobneHni 4ns 3aMOBHVKIB, NPOEK-
TyBanbHWKIB NigPsSAHWUX OpraHisauiin Ta opradis
MicueBol Bnagu.
EN 1991-3 mae BukopucTOBYBaTUCHA pasoMm 3
EN 1990, iHwwumn posginamu EN 1991 ta EN 1992
£o EN 1999 ans npoekTyBaHHA KOHCTPYKLIA.

HAUIOHANBHUA OOOATOK 10 EN 1991-3

Liet cTaHaapT Hagae anbTepHaTWUBHI MeToaw,
3HayeHHs | pekomeHaauii 4ns Knacis i3 NPUMITKa-
MU, siKi BKasyloTb, Ae HeobxigHo 3pobuTtu Hauio-
HanoHUiA BMGIp. TakuM 4YMHOM, HaUiOHaNbHUA
ctaHaaprt, sikun sBnpoeamkye EN 1991-3, nosu-
HeH MaTu HauioHaneHnit gofaTok, AO HKOro
BKMIOYEHO YCi HaLiOHansHO BU3HaYeHi napamer-
pW, SIKi BUKOPUCTOBYIOTBCA NPU NPOEKTYBaHHI
cTanesux KOHCTPYKUiK, Wwo 6yayTe nobyaosaHi y
BiANOBIAHIN KpaiHi.

HauioHansHum BuGip 8 EN 1991-3 nossonexo B
HaCTYMHUX FyHKTax:

4 Ousuck poagin 3.3 i poaain 12 3 CPD, a Takox NyHKTH
42,431,432i523ID1.

ACTY-H B EN 1991-3:2012

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

There is a need for consistency between the har-
monised technical specifications forn construc-
tion products and the technical rules for works?.
Furthermore, all the information accompanying
the CE Marking of the construction products
which refer to Eurocodes shouid clearly mention
which Nationally Determined Parameters have
been taken into account.

ADDITIONAL INFORMATION
SPECIFIC FOR EN 1991-3

EN 1991-3 gives design guidance and actions for
the structural design of buildings and civil engi-
neering works, including the following aspects:

— actions induced by cranes, and

— actions induced by machinery.

EN 1991-3 is intended for clients, designers, con-
tractors and public authorities.

EN 1991-3 is intended to be used with EN 1990,
the other Parts of EN 1991 and EN 1992 to
EN 1999 for the design of structures.

NATIONAL ANNEX FOR EN 1991-3

This Standard gives alternative procedures, vaiu-
es and recommendations for classes with notes
indicating where national choices have to be ma-
de. Therefore the National Standard implement-
ing EN 1991-3 should have a National Annex
containing all Nationally Determined Parameters
to be used for the design of members to be con-
structed in the relevant country.

National choice is allowed in EN 1991-3 through
the following paragraphs:

4 see Art.3.3 and Art.12 of the CPD, as well as clauses
42,431,432and520fID 1.
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[MyHkT (MANYHKT) Bupi6
Paragraph Item
2.1(2) MeTtoaum 3a yMOBM, L0 Aii 3a4al0TbCA NoCTavanbHNKOM KpaHis
Procedure when actions are given by the crane supplier
2.5.2.1(2) ExcueHTDUCUTET Bif KONICHOrO HaBaHTaKeHHs
Eccentricity of wheel loads
253 (2) MakcvManbHa KinbKiCTb KpaHis, po3TalloBaHnX y HanbinbLl HECNPUATANBUX
KoMbiHauisx
Maximum number of cranes to be considered in the most unfavourable position
2.7.3(3) 3HauveHHs koedilieHTa TepTs
Value of friction factor
A2.2 (1) BusHaueHHs 3Ha4eHb y ANs HopManbHWUX yMoB ekcnryaTauii (STR) i reoTexHidHoro
NPOEKTYBaHHS
Definition of y-values for cases STR and GEO
A2.2(2) Bu3HaueHHs 3Ha4YeHb y ANs BUNaaKy BTpaTh cratudaHoi pisHoarn (EQU)
Definition of y-values for case EQU
A2.3 (1) BusHauyeHHA 3HayeHb y
Definition of y-values

1 3ArAbHI NONOXEHHA

1.1 Cchepa 3acTocyBaHHA

(1) Yactvuna 3 EN 1991 BcTaHoBNIOE NPUKNaAeHi
HaBaHTa)XKeHHs Ha nigkpaHoBi Banku (cxemu i xa-
PaKTEPUCTUYHI 3HAYEHHS), SAKi BUHWKaIOTL Bif
KpaHiB i cTauioHapHoro obnagHaHHA | BkoYa-
I0Tb, 3@ HEOBXiOHOCTI, AUHAMIYHI Aii Big ranbmy-
BaHHS, NPUCKOPEHb | BUNagKoBUX CUT.

(2) B poagini 1 cchopmynsoBaHi 3aranbHi BU3Ha-
YEHHS! Ta MOHATTS, YMOBHI MO3HaKM.

(3) B po3aini 2 BU3Ha4eHi gii, BUKIUKaHi kpaHaMu
Ha NigKpaHOBMX LLNSXaXx.

(4) B posaini 3 Bu3HaueHi Aii, BUKkNMKaHi crauio-
HapHM obnagHaHHAM.

1.2 HopmaTMBHi NocunaHHs

Lleit cTaHgapT MiCTUTL AaToOBaHi | HegatoBaHi no-
CUNaHHA nonoXeHb 3 iHWKX ny6nikauin. Lli Hop-
MaTUBHI NOCUIMAHHA UMTYIOTBCS Y BiANOBIOHUX
MiCLISIX Y TEKCTi, NyGnikauii nepepaxoBaHi HUxK4e.
[ns paToBaHUxX nocunaHb HacTynHi npasku abo
nepernsau 6yab-skux 3 UWx nybnikauin AincHi
AN UbOro CTaHQapTy TiNlbKM NPpyU BHECEHHI A0
Hboro aMiH abo nepernsigy. [lns HegaTtoBaHux no-
cunaHb 3aCTOCOBYETLCA OCTAHHE BUAAHHSA Ny6-
nikayii (BkMoYa4uM nonpaeku), Ha sike AacTbeH
nocunaHHs.

1 GENERAL

1.1 Scope

(1) Part 3 of EN 1991 specifies imposed loads
(models and representative values) associated
with cranes on runway beams and stationary ma-
chines which include, when relevant, dynamic ef-
fects and braking, acceleration and accidental
forces.

(2) Section 1 defines common definitions and no-
tations.

(3) Section 2 specifies actions induced by cranes
on runways.

(4) Section 3 specifies actions induced by station-
ary machines.

1.2 Normative References

This European Standard incorporates by dated or
undated reference provisions from other publica-
tions. These normative references are cited at the
appropriate places in the text and the publications
are listed hereafter. For dated references, subse-
quent amendments to, or revisions of, any of the-
se publications apply to this European Standard
only when incorporated in it by amendment or re-
vision. For undated references the latest edition of
the publication referred to applies (including
amendments).



ISO 3898 OcHoBu npoekTyBaHHS BygiBenbHUX
KOHCTPYKUiA. BusHavyeHHs. OCHOBHI YMOBHI no-
3HaKK

ISO 2394 3aranbHi NPMHLMNKY PO3paxyHKyY Haain-
HocTi ByAiBenbHUX KOHCTPYKLiN

ISO 8930 3aranbHi NpMHUUNKM PO3paxyHKy Hagin-
HocTi GyaiBenbHUX KOHCTPYKUiK. Mepenik exsiBa-
NEHTHUX TEPMIHIB

EN 1990 €spokog: OcHoBu npoekTyBaHHs 6y-
AiBenbHUX KOHCTPYKLIN

EN 13001-1 Kpanu. OcHoBu npoekTyBaHHs. Yac-
TnHAa 1: 3aranocHi NPUHLKMNK | BUMOTU

EN 13001-2 Kpanu. OcHoBu npoekTyBaHHs. Yac-
TuHa 2: HaBaHTaxeHHA

EN 1993-1-9 lNpoekTyBaHHs CTanesBnx KOHCTPYK-
uin: YactrHa 1-9: Broma

EN 1993-6 lNpoekTyBaHHA cTaneBuWX KOHCTPYK-
uin. Yactuna 6: MNigKkpaHoBi KOHCTPYKUi

1.3 BigmiHHOCTI MiX npuHUMNamu i
npaBuiiamMmu 3aCTOCy BaHHA

(1) 3anexHo Bia xapakTepy oKpeMux po3ginis y
hanin vyactuHi EN 1991 HaBoanTbes BiAMIHHICTD
MK NPUHLMNAMU | NpaBunamMy 3aCTOCYBaHHS.

(2) MprHUKMNK BKOOHADTb:

— 3aranbHi (bopMyItOBaHHS i BU3HAYeHHS, ONS
SKUX HEMAE anbTEePHATUBU, a TAKOX

— BWMOTU i aHaniTM4Hi mogerni, Ans AKX He fo-
NycKalTbCA anbTepHaTUBK, AKLLO He 0BbymoB-
neHe iHWwe,

(3) MpuHUMNKM nosHadvaloTbeA nitepoto P nicns
Homepa absauy.

(4) NpaBnna 3acTOCyBaHHA € 3aranbHOBU3HaHK-
MU HOpMaMu, sIKi BignosigaloTb npuHUUnam i 3a-
J0BOMBHSITDL iIX BUMOIU.

(5) HonyckaeTbca 3acTocyBaHHS anbTepHaTUB-
HUX HOPM MNPOEKTYBaHHSA, BIAMIHHUX Bia npaBun
3acTocyBaHHs, HaseaeHux B EN 1991-3, 3a ymo-
BY, WO anbTepHaTUBHI HOPMW Y3ro4XKylOTbCA 3
BiANOBIZHWMM NPUHLMNAMMU i, NPUHANMHI, PIBHO3-
HauHi BiAHOCHO 3abe3neyeHHs Besneku, ekcrnya-
TauinHOI HadINHOCTI | AOBrOBIYHOCTI KOHCTPYKLLIA,
AKi NpUNycKae BUKOpUCTaHHA E€BPOKO4IB.

MpumMiTka. AKWO anbTepHaTMBHA HOPMa NPOEKTYBaH-
HA 3aMmilLlyeTbCA NPaBUOM 3aCTOCYBaHHSA, OCTaTOMHNA
NPOEKT He MOXe NpeTeHAyBaTH Ha NOBHY BIANOBIAHICTb
EN 1991-3, HaBiTb AKWO NPOEKT 3aNULLUTLCA BiANO-
BigHum npuHumMnam EN 1991-3. Konn EN 1991-3 3a-
CTOCOBYETLCS BiJHOCHO MaliHa, NepepaxosaHoro B

AOCTY-H B EN 1991-3:2012

ISO 3898 Basis of design of structures — Nota-
tions. General symbols

ISO 2394 General principles on reliability for
structures

ISO 8930 General principles on reliability for
structures. List of equivalent terms

EN 1990 Eurocode: Basis of Structural Design

EN 13001-1 Cranes — General design — Part 1:
General principles and requirements

EN 13001-2 Cranes — General design — Part 2:
Load effects

EN 1993-1-9 Design of steel structures — Part 1-9:
Fatigue

EN 1993-6 Design of steel structures — Part 6:
Crane runway beams

1.3 Distinction between Principles and
Application Rules

(1) Depending on the character of the individual
clauses, distinction is made in this Part of prEN 1991
between Principles and Application Rules.

(2) The Principles comprise:

— general statements and definitions for which
there is no alternative, as well as

-~ requirements and analytical models for which
no alternative is permitted unless specifically
stated.

(3) The Principles are identified by the letter P fol-
lowing the paragraph number.

(4) The Application Rules are generally recog-
nised rules which comply with the Principles and
satisfy their requirements.

(5) It is permissible to use alternative design rules
different from the Application Rules given in EN
1991-3 for works, provided that it is shown that the
alternative rules accord with the relevant Princi-
ples and are at least equivalent with regard to the
structural safety, serviceability and durability that
would be expected when using the Eurocodes.

NOTE: If an alternative design rule is substituted for an
Application Rule, the resulting design cannot be
claimed to be wholly in accordance with EN 1991-3
although the design will remain in accordance with the
Principles of EN 1991-3. When EN 1991-3 is used in
respect of a property listed in an Annex Z of a product

7
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aopatky Z ctaHgaprty Ha eupib abo B ETAG, Buko-
PUCTAHHSA anbTePHaTUBHUX HOPM NPOEKTYBAHHSA MOXe
BUABUTACS HENPUNYCTUMUM ANA MapKyBaHHS 3HAKOM
B8iANOBIOHOCTi €BPONENCLKUX cTaHAapTiB (3Hakom CE).
(6) Y paHiin yacTuHi npasuna 3acTocyBaHHA Mo-
~ 3Ha4ATLCA HOMEPOM B AiyKKaxX, Hanpuknag, Ak y
LUbOMY MYHKTI.

1.4 TepMiHuv Ta BU3HAYEHHA

Y po3ainax uboro eBpONencLKOro CTanaapTy 3a-
CTOCOBYHOTbCA TEPMIHU | BU3HAMEHHS, HABEeAEH! B
ISO 2394, ISO 3898, ISO 8930 i noganblunx
craHgaprtax. [logaTkoBo Ans AaHoOro ctaHgapTy
NPOMNOHYETLCH OCHOBHUIN Nepenik TepMiHiB | BU3-
HadeHb, HaeegeHun B EN 1990, 1.5.

1.4.1 CneuyiansHi mepMiHu i susnavyeHHs ons
nidsicHux KpawHie i kpaHie Ha niOkpaHoeux
6ankax

1.4.1.1 auHamivHun KoediuieHT

KoeidieHT, akmin npeacraense coboio BigHOWeH-
HA ONMHAMIYHOT peakuii 40 cTaTu4HOI

1.4.1.2 BnacHa Bara kpaHa Q_

BnacHa Bara ycCix HEpyXOMUX i pyXOMUX YaCTUH,
BKITHOYAOMN MeXaHivHe i enekTpudine obnagHax-
HSt KOHCTPYKUii kpaHa, npote 6e3 ypaxyBaHHS
NigAOMHOro NPUCTOCYBaHHA | YaCTUHN NiABICHUX
BaHTaAXONIOAOMHUX KaHaTiB abo naduoris, ki
NnepeMiLLyOTBCA KOHCTPYKLLEID kpaHa, Ave. 1.4.1.3

1.4.1.3 BaHTaXONIANOMHICTL

BaHTax 3 ypaxyBaHHSIM KOPUCHOIO HaBaHTaXeH-
HS1, NiAMOMHOrO NPUCTOCYBAHHS | YaCTUHU NiOBIC-
HWX BAHTaXXONIAWOMHIKX KaHaTiB abo naHuloris, AKi
nepeMmiLLytoTbCA KOHCTPYKLUIEID KpaHa, OUB. pUCy-
Hok 1.1

standard or an ETAG, the use of an alternative design
rule may not be acceptable for CE marking.

(6) In this Part the Application Rules are identified
by a number in brackets, e.g. as this clause,

1.4 Terms and definitions

For the purposes of this European Standard, the
terms and definitions given in 1SO 2394,
ISO 3888, ISO 8930 and the following apply. Ad-
ditionally for the purposes of this standard a basic
list of terms and definitions is provided in
EN 1990, 1.5.

1.41 Terms and definitions specifically for
hoists and cranes on runway beams

1.4.1.1 dynamic factor

factor that represents the ratio of the dynamic re-
sponse to the static one

1.4.1.2 self-weight of the crane Q,

self-weight of all fixed and movable elements in-
cluding the mechanical and electrical equipment
of a crane structure, however without the lifting at-
tachment and a portion of the suspended hoist
ropes or chains moved by the crane structure,
see 1.4.1.3

1.4.1.3 hoist load

load including the masses of the payload, the lift-
ing attachment and a portion of the suspended
hoist ropes or chains moved by the crane struc-
ture, see Figure 1.1

PucyHok 1.1 — BusHaueHHs1 BaHTaXONiAAOMHOCTI | BNacHo! Baru kpaHa
Figure 1.1 — Definition of the hoist load and the self-weight of a crane



1.4.1.4 Bi3okK

YacTvHa MOCTOBOTIO KpaHa, sika BKMoYae niguom-
HWIA MEXaHI3M i 34aTHa nepemilLaTcs rno penkax
Mo BepXy MOCTY KpaHa

1.4.1.5 micT KpaHa

YactuHa MOCTOBOrO KpaHa, sika nepekpuBae
NPONIT MK NigKpaHoBUMU Garnkamu i CNyxuTb
0ropolo A5t Bi3ka MOCTOBOTO KpaHa abo Tensepa

1.4.1.6 HanpaBHWA MeXaHI3M

Cucrtema, Lo BUKOPUCTOBYETHCA ANA YTPUMAHHS
KpaHa Ha NigKpaHoBUX LINAXax Yy BUPIBHAHOMY
NOMOXEHHKI 38 AONOMOTOI FOPU3OHTaNLHUX peak-
L MK KpaHOM i nigkpaHoBuMuK Bankamu
Mpumitka. HanpaBHUA MeXaHi3M MOXe cknagaTucs 3
pebopau Ha konecax kpaHa abo OKpemoi cucTeMu Ha-
NpaBHUX PONUKIB, AKi 3HAXOAATLCA 360Ky Bif KPAHOBUX
peiiok abo 360Ky Big nigkpaHoBUx Ganok.

1.4.1.7 nignOMHUI MeXaHi3m
MpucTpiid ANs nNignomy BaHTaxis
1.4.1.8 Tenbcpep

NigBicHWIA BI30K, AKWIA BKIOYAE MiAAOMHUA Me-
XaHI3M | MOXe NepeMmillyBaTUCs MO HUXHIA no-
nuui 6anku abo No HEPYXOMOMY MiAKpaHOBOMY
WNSXy (siK nokasaHo Ha pycyHKy 1.2) abo nia moc-
TOM MOCTOBOrO KpaHa (K nokasaHo Ha pUCyH-
kax 1.3i 1.4)

1.4.1.9 moHopeitkoBui Tenbdep

Tenbdep, AKMA NIATPUMYETLCS HEPYXOMUM Nid-
KPaHOBWUM LLMSIXOM, AMB. PUCYHOK 1.2

1.4.1.10 nigpkpaHoBa 6anka

Banka, y3[0BX KO MOXe NepeMillyBaTucs Moc-
TOBWUW KpaH

1.4.1.11 mocTOBMI KpaH

MexaHiaMm gns nigiomMy Ta nepemilleHHsl BaHTa-
XiB, SIKMA MepecyBaeTbCA Ha Konecax Y3[40BX
nigkpaHoeux OGanok. BiH Bknodae oauH abo
BinbLue NigAoMHUX MexXaHiamiB, 3MOHTOBaHUX Ha
Bi3kax MOCTOBOrO KpaHa abo Ha nifgBiCHMX Biskax

1.4.1.12 kpan-6anka

Nigkparosa Ganka, wo 3abesnevye NiATPUMKY
MOHOPEKOBOro Terbdepa, Skvii MoXe nepemitiy-
BATUCA MO 1 HWKHIW nonuui, aMB. pucyHok 1.2
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1.41.4 crab

part of an overhead travelling crane that incorpo-
rates a hoist and is able to travel on rails on the
top of the crane bridge

1.4.1.5 crane bridge
part of an overhead travelling crane that spans

the crane runway beams and supports the crab or
hoist block

1.4.1.6 guidance means
system used to keep a crane aligned on a runway,

through horizontal reactions between the crane
and the runway beams

NOTE: The guidance means can consist of flanges on
the crane wheels or a separate system of guide rollers
operating on the side of the crane rails or the side of the
runway beams

1.4.1.7 hoist
machine for lifting loads
1.4.1.8 hoist block

underslung trolley that incorporates a hoist and is
able to travel on the bottom flange of a beam, ei-
ther on a fixed runway (as shown in Figure 1.2) or
under the bridge of an overhead travelling crane
(as shown in Figures 1.3 and 1.4)

1.4.1.9 monorail hoist block

hoist block that is supported on a fixed runway,
see Figure 1.2

1.4.1.10 crane runway beam

beam along which an overhead travelling crane
can move

1.4.1.11 overhead travelling crane

a machine for lifting and moving loads, that moves
on wheels along overhead crane runway beams.
It incorporates one or more hoists mounted on
crabs or underslung trolleys

1.4.1.12 runway beam for hoist block

crane runway beam provided to support a mono-
rail hoist block that is able to travel on its bottom
flange, see Figure 1.2
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Mo3Haku: Key:
1 — MigkpaHosa Banka 1 Runway beam
2 — Tenbdep 2 Hoist block

PucyHok 1.2 — NigkpaHoBsa 6anka 3 Tensgepom
Figure 1.2 — Runway beam with hoist block

1.4.1.13 niaBicHUn KpaH 1.4.1.13 underslung crane
MOCTOBWIt KpaH, SIKUA CIIUPAETBCS Ha HIWKHI No- overhead travelling crane that is supported on the
nuui nigkpaHoBux 6anok, avB. PUCYHOK 1.3 bottom flanges of the crane runway beams, see
Figure 1.3
y I.r'l.f/>1111/1‘11'11‘11'!1'1111 "
/] 4
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PucyHok 1.3 — MiaBicHWit kpaH 3 Tenbdepom
Figure 1.3 — Underslung crane with hoist block

1.4.1.14 onopHu KpaH 1.4.1.14 top-mounted crane
MocToBuiA KpaH, SKM CNMPAETLEA HA BEPXHIO No- overhead travelling crane that is supported on the
BEPXHIO nigkpaHoBoi 6anku top of the crane runway beam
Mpumitka. 3a3Buuan BiH NepemillacTbesa No pevikax, NOTE: It usually travels on rails, but sometimes travels
ane iHogi BeanocepeaHLO No BEepXHili nosepxHi 6anok, directly on the top of the beams, see Figure 1.4

AuB. pucyHok 1.4.

10
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PucyHok 1.4 — ManybHun kpaH 3 Tenscepom
Figure 1.4 — Top mounted crane with hoist block

1.4.2 CneuianoHi mepmidu i eU3Ha4YeHHsT no-
HSMB Ons 0id, euxnukanHux o6radHaHHAM

1.4.2.1 BnacHa YacToTa

YacToTa BiflbHUX KONWBaHb Y CUCTEMI

Mpvmitka. [na cuctem 3 Garatema cTyneHsMm cBo6o-
AV BNacHi 4acToTu — ue 4acToTu HopMmanbHOi dopmu
KONMuBaHb

1.4.2.2 BinbHI KONMBaHHA

KonuBaHHs cuctemu, wo BiabDyBaloTsCa 3a BiO-
CYTHOCTi BUMYLLUEHUX KONUBaHb

1.4.2.3 BUMyLIEHI KONMVMBAHHA

KonueaHHs cuctemu, npumycoBo BuknvkaHi 36ya-
KEHHSIM

1.4.2.4 3aracaHHs

PoacitoBaHHsi eHeprii konueaHe No Mipi 36inbLuex-
He Yyacy abo sigcTaHi

1.4.2.5 pe3soHaHc

KonueaHHA cucTemMu y BiAnoBigb BUMYLUEHUM
rapMoHiiHum 36yakeHHsM, konu byap-sika 3miHa
YacTtoTn 36yKEeHHs, SiIkUM BU He3HayHUM BOHO
He 6yno, BUKINMKAE 3HWXEHHA peakuii cucrtemm

1.4.2.6 chbopma KONmMeaHbL

XapaktepHa Mogenb NOBEAiHKM CUCTEMM, fKa
CMNoCTepiraeTbCa Mg 4ac KonuBaHb, KOMW pyx
KOMXHOT YaCTUHKW € NPOCTO rapMOHIAHMM 3 OfHIEH0
i TiEK0 caMolo 4acToTOoH.

Mpumirka. Osi i 6inbwe ¢hopM MOXYTb ChiBiICHYBaTK
opgHoYacHo B cucTemi 3 baratbMa cTyneHsiMu csobo-
an. Hopmanssa (npupogHa) popMa KONuBaHb — Le
cbopma KonuBaHb, sika He NoB'A3aHa 3 iHWKUMK BuaaMu
KOMUBaHbL CUCTEMM.

1.5 YMOBHI no3HaKu
(1) Y poaginax gaHoro €BponencbLKoro ctaHgap-
Ty 3aCTOCOBYIOTbLCS HACTYMHI YMOBHi NO3HaKW.

MpumMiTka. BukopuctoByBaHi NnosHakn 6a3yloTbest Ha
ISO 3898:1997.

1.4.2 Terms and definitions specifically for ac-
tions induced by machines

1.4.2.1 natural frequency

frequency of free vibration on a system

NOTE: For a multiple degree-of-freedom system, the
natural frequencies are the frequencies of the normal
modes of vibrations

1.4.2.2 free vibration

vibration of a system that occurs in the absence of
forced vibration

1.4.2.3 forced vibration

vibration of a system if the response is imposed
by the excitation

1.4.2.4 damping

dissipation of energy with time or distance

1.4.2.5 resonance

resonance of a system in forced harmonic vibra-
tion exists when any change, however small, in
the frequency of excitation causes a decrease in
the response of the system

1.4.2.6 mode of vibration

characteristic pattern assumed by a system un-
dergoing vibration in which the motion of every
particle is simple harmonic with the same fre-
quency

NOTE: Two or more modes may exist concurrently ina
multiple degree of freedom system. A noermal (natural)
mode of vibration is a mode of vibration that is
uncoupled from other modes of vibration of a system

1.5 Symbols

(1) For the purposes of this European standard,
the following symbols apply.
NOTE: The notation used is based on ISO 3898: 1997.

"
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(2) OcHOBHWMIA nepenik YMOBHUX MO3Hak npeg-
ctaBnenunin B nyHkti 1.6 EN 1990, a HaBegeHi Hu-
XYe [OAAaTKOBI MO3HAKK € XapaKTepHUMK Ans uiel
yactuHm EN 1991.

Benuki nimepu namuHcbKo20 andchasimy

Fo

F/ xapaKrepucTu4Ha cTaTiHa cknagosa Aii kpa-
Ha

k XapaKTepucTu4He 3HaueHHs Aji kpaHa

F, He3anexHa cuna poTopa

F,:, CWIK, WO BUKNUKaHI NOBITPSHUMW NOTOKaMU
nig Yac ekcnnyarauii

Hg 1 BychepHi cunu, floB'A3aHi 3 NnepeMilleHHAMU
KpaHa

Hp 2 BydbepHi cunu, nos'asaHi 3 nepemMitleHHIMM
Bi3ka

Hy ropusoHTaneHe HaBaHTaXEHHS Ha 3aXUCHI
OropoXi

H, no3noBXHi cUNK, BUKITUKAHI MPUCKOPEHHSM |
ranbMyBaHHAM KpaHa

Hg ropvu3oHTanbHi CUnn, BUKMUKaHI NEPEeKocoM
KpaHa

Hr 4; Hy 5 nonepeyHi cunm, BUKNUKaHi NpUcKkopeH-
HAM i ranNbMyBaHHAM KpaHa

Hy 3 nonepeyHi cvnn, BUKIUKaHi NPUCKOPEHHAM i
ransMyBaHHAM Bi3Ka

Hr, nepesepratoya cuna

K pyuwinHa cuna

M,(t) MOMEHT 3aMMnKaHHSA

Q, BTOMHE HaBaHTaXEHHS

Q. BnacHa sara kpaHa

Qj, BaHTaXOMNANOMHICTL 6pyTTO

Qr BunpobyBanbHe HaBaHTaKeHHS

Q, konicHe HaBaHTaXeHHS

S HanpasHa cuna

Mani nimepu namuHcbko20 angasimy
b, wnpuHa ronoskn perku

€ EKCLIEHTPUCUTET KONICHOrO HaBaHTaXXEHHS;
)y EKCLIEHTPMCUTET Macu potopa

h BigctaHb MiXX MUTTEBMM LIEHTPOM KOB3aHHA |
HanpaBHUM MeXaHi3MOM

kg KOEiLLIEHT CneKTpa BaHTaXeHHS

[ nponiT MOCTY KpaHa

m, maca KpaHa

m,, KinbKiCTb NPUBOAIB Ha 0gHe Koneco

12

(2) A basic list of symbols is provided in EN 1990
clause 1.6 and the additional notations below are
specific to this part of EN 1991.

Latin upper case letters

Fo

F, characteristic static component of a crane ac-
tion

k characteristic value of a crane action

F free force of the rotor

* . . .
F,, forces caused by in-service wind

Hg 4 buffer forces related to movements of the
crane

Hg, buffer forces related to movements of the
crab

H, horizontal load for guard rails

H, tongitudinal forces caused by acceleration and
deceleration of the crane

Hg horizontal forces caused by skewing of the
crane

Hr 4 Hy o transverse forces caused by accelera-
tion and deceleration of the crane

Hr s transverse forces caused by acceleration
and deceleration of the crab

H, tilting force

K drive force

M,(t) circuit moment

Q, fatigue load

Q. self-weight of the crane
Qy, hoist load

Qg test load

Q, wheel load

S guide force

Latin lower case letters

b, width of rail head

e eccentricity of wheel load
ey, eccentricity of the rotor mass

h distance between the instantaneous slide pole
and means of guidance

kq load spectrum factor

! span of the crane bridge

m. mass of the crane

m,, number of single wheel drives



m, Maca poTopa

N KiNbKICTb KOMICHUX nap

N, KinbKicTb nigkpaHosux 6anox
Mani nimepu epeybkozo angasimy
o KyT nepekocy

€ KoeilieHT 3aracaHHs

1 NPONOPLisi BAHTEXKOMIANOMHOCTI, AKa 3anuvia-
€TbCHA NICNA 3HATTA KOPUCHOIO HABaHTaXKEHHS,
arne He BKINIOYAETLCA Y BNAacHy Bary kpaHa

A eKBiBanNeHTHWN koedilieHT pyrHyBaHHA
As cunoBi koediuieHTH

L KoediyieHT TepTa

&, Oydepra xapakrepucruka

¢ AnHaMivHun koedpilieHT

©1, P2, 93, P45 P51 Pg, P7 ANHAMIYHUI KOBCDILIEHT,
3aCTOCOBYETHLCA [0 A, BUKNUKAHUX KpaHaMu

Mipi YLLIKOAXEHHS

¢y AHaMIMHKUI koedilieHT Ans Oii, BUKNUKaHUX
obnagHaHHAM

g BNAcHa 4acrora KonnBaHb KOHCTPYKUIT
®, KyTOBa 4acroTa poTopa;

o YacToTa 36ymKyBanbHOI cunu.

2 Aif, BUKNUKAHI NIAUOMHUMM
MEXAHI3MAMU | KPAHAMU
HA NMIAKPAHOBUX BAJTKAX

2.1 Cchepa 3acTrocyBaHHA

(1) ¥ ubomy posgaini Bu3HaueHi gii (cxemu HaBaH-

TaXKeHb | 6a3nCHi 3HaYEHHS), K BUKNUKaHI:

— MigBICHAMM Bi3KaMu Ha NIgKPaHOBUX LUNSIXaXx,
ave. 2.5.1i2.5.2;

— MOCTOBUMW KpaHamu, aue. 2.5.31 2.5.4.

(2) Metoaw, BkasaHi B uboMy pO3Aini, CyMicHi 3
nonoxeHHsmu EN 13001-1 i EN 13001-2 ans no-
nerweHHs obmiHy iHpopMaLielo 3 nocTayanbHu-
KamMiu KpaHiB.

Mpumitka. Akwo nig Yac NpoekTyBaHHA NigKpaHoBMX
WiNsXis nocravanbHUK KpaHa BigoMun, Ans peanisauii
OKPEMOro NPOEKTY MOXHA BUKOPUCTOBYBaTW Binsiu
TOYHI aaHi. IHhopmMauia wogo uiei npoueaypyu Moxe
MmictnTucs B HauioHansHoMmy gogarky.

ACTY-H B EN 1991-3:2012

m, mass of rotor

n number of wheel pairs

n, number of runway beams

Greek lower case letters

o skewing angle

¢ damping ratio

n ratio of the hoist load that remains when the

payload is removed, but is not included in the
self-weight of the crane

A damage equivalent factor
A force factors

p friction factor

&y, buffer characteristic

¢ dynamic factor

01, P2, O3, O4. 5, Pg, @7 dynamic factor applied to
actions induced by cranes

®r,; damage equivalent dynamic impact factor

o), dynamic factor applied to actions induced by
machines

o, Natural frequency of the structure
o, circular frequency of the rotor

o, frequency of the exiting force

2 ACTIONS INDUCED BY HOISTS
AND CRANES ON RUNWAY BEAMS

2.1 Field of application

(1) This section specifies actions (models and

representative values) induced by:

— underslung trolleys on runways, see 2.5.1 and
2.5.2;

— overhead travelling cranes, see 2.5.3 and 2.5.4.

(2) The methods prescribed in this section are
compatible with the provisions in EN 13001-1 and
EN 13001-2, to facilitate the exchange of data
with crane suppliers.

NOTE: Where the crane supplier is known at the time
of design of the crane runway, more accurate data may
be applied for the individual project. The National
Annex may give information on the procedure.

13
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2.2 Knacudikauia ain
2.2.1 3a2aneHi NOS10XeHHsA

(1) Oii, suknukai kpaHamu, noAINAIOTLCA Ha
3MiHHi | aBapiitHi, siki NpeacTaBneHi pisHUMKU cxe-
Mamu i onucaHi B 2.2.212.2.3.

2.2.2 3MiHHI Oif

(1) 3a HopmanbHUX ekcnyaTauiiHuX yMoB 3MiHHI
Ail KpaHa 3anexaTb Big 4acy i Micusa po3TallyBaH-
HA. BoHW BrIOYAKTE rpaBiTauiiHi HABaHTaXeH-
HS, Y TOMY YUCIi BaHTaXONIAWOMHICTb, IHEPUinHI
CUNW, BUKINMUKaHI NPUCKOPEHHSM/TanbMyBaHHAM i
NepeKkocoM, a TakoX iHLLIMMKM ANHAMIYHUMK edhek-
Tamu.

(2) 3miHHI Ai kpaHa cnig Nigpo3ainaTK Ha:

— 3MiHHI BepTukanbHi Aii KpaHa, BUKNUKaHi Brac-
HOIO Baroko KpaHa i BaHTaXKONQNOMHICTIO BpyTTO;
— 3MiHHi ropu3oHTanbHi Al KpaHa, BUKIMKaHI
MPUCKOPEHHSM, ranbmyBaHHAM abo nepeko-
COM, a TaKOX iHLIMMM SUHaMIYHUMK echekTaMu.

(3) PisHi 6a3ucCHI 3HaueHHA 3MIHHUX fi KpaHa —
Lie XapaKTepUCTUYHI 3HAYEHHS, LLIO CKNafaKnThea
i3 cTaTMYHOT Ta AMHAMIYHOT CKNaJ0BUX.

(4) OunamiyHi cknagoBi, BUKNUKaHI KONUBaHHAMU
nig pieto iHepuinHux abo gemndysansHUX cun, AK
NpaBuno, BpaxoBYTbCA AUHAMIMHUM KoemillieH-
TOM @, SIKUA 3aCTOCOBYETLCA A0 3Ha4EHb CTaThy-
Hoi piil.

Fo

ae

F(P’k — XapaKTePUCTUUHI 3HAaYEHHS fii KpaHa;

@ — AMHaMiuHKUi koedilienT, auB. Tabnuuio 2.1;
F), — xapakrepucTuyHa cTaTudHa cknagosa aii
KpaHa.

(5) Pi3Hi gnHamiyHi koedilieHTH i X 3acToCcyBaH-
HA nepepaxoBaHi B Tabnuui 2.1.

(6) OgHoqacHy Aito cKkNaaoBUX KPaHOBOIO HaBaH-
TaXEeHHSA MOXKHa BpaxyBaTu, po3rnsaaiuu rpynu
HaBaHTa)XkeHb, BU3Ha4eHi B Tabnuui 2.2. KoxHy 3
LMX rpyn HaBaHTaxeHb Cnig po3rnafaTh SK Taky,
IO BU3HAYaE OAHY XapaKTepUCTU4YHy A0 KpaHa
Ansa KoMBiHaUil 3 HEeKPaHOBUMU HaBaHTaXEHHS-
M.

Mpumitka. Knacudikauis 3a rpynamm sabesnedye oa-

HoYacHe BpaxyBaHHS TiNbKW OAHIET ropu3oHTanbHOI Ail
KpaHa.
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2.2 Classifications of actions
2.2.1 General

(1) Actions induced by cranes shall be classified
as variable and accidental actions which are rep-
resented by various models as described in 2.2.2
and 2.2.3.

2.2.2 Variable actions

(1) For normal service conditions variable crane
actions result from variation in time and location.
They include gravity loads including hoist loads,
inertial forces caused by acceleration/decelera-
tion and by skewing and other dynamic effects.

(2) The variable crane actions should be sepa-

rated into:

— variable vertical crane actions caused by the
self-weight of the crane and the hoist load;

— variable horizontal crane actions caused by
acceleration or deceleration or by skewing or
other dynamic effects.

(3) The various representative values of variable
crane actions are characteristic values composed
of a static and a dynamic component.

(4) Dynamic components induced by vibration
due to inertial and damping forces are in general

accounted by dynamic factors ¢ to be applied to
the static action values.

&k =0iF . (2.1)
where:
F,.k is the characteristic value of a crane action;

¢ is the dynamic factor, see Table 2.1,

F, is the characteristic static component of a
crane action.

(5) The various dynamic factors and their applica-
tion are listed in Table 2.1.

(6) The simultaneity of the crane load compo-
nents may be taken into account by considering
groups of loads as identified in Table 2.2. Each of
these groups of loads should be considered as
defining one characteristic crane action for the
combination with non-crane loads.

NOTE: The grouping provides that only one horizontal
crane action is considered at a time.



2.2.3 Aeapitini Oif

(1) Kpanu moxyTb cTBOPIOBATH aBapiiHi Aii B pe-
3ynbTaTi 3iTkHeHHN 3 Bydepamu (OydepHi cunn)
abo 3iTKHeHHS NIANOMHUX NPUCTOCYBaHbL 3 Nepe-
wrkoagamu (nepeseptatodi cunu). Li aii cnin spa-
XOBYBAaTW NPW NPOEKTYBAHHI KOHCTPYKLIN, B AKUX
He 3abeaneveHWi BiANOBIOHWUA 3aXUCT.

(2) AsapinHi gii, Bu3HaudeHi B 2.11, BinHOCATLCA
A0 3aranbHUX Bunagkis. BoHu npeacraeneHi pis-
HAMU CXEeMaMU HaBaHTaXeHb, L0 BU3HAYaoTh
PO3paxyHKoBi 3HaYeHHs (ToBTo npu vy, = 1,0) y
dopmi exsiBaneHTHUX CTaTUMHUX HABAHTAXEHb.
(3) OaHouacHy fito BUNaAKOBUX CKNagoBUX Kpa-
HOBOrO HaBaHTAXeHHA MOXHa BpaxysaTW, po3-
rNAJaYM rpynu  HABaHTAXEHb, BU3HaYeH B
Tabnuui 2.2. KoxHa 3 Luux rpyn HaBaHTaXeHb B13-
Ha4yae ofHy Ao KpaHa Ha kombiHaUilo 3 HEKpaHO-
BUMW HABAHTAXEHHAMM.

Tabnunusa 2.1 - JuHamiuHi koedilieHTn ¢;

Table 2.1 — Dynamic factors o;
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2.2.3 Accidental actions

(1) Cranes can generate accidental actions due to
collision with buffers (buffer forces) or collision of
liting attachments with obstacles (tilting forces).
These actions should be considered for the struc-
tural design where appropriate protection is not
provided.

(2) Accidental actions described in 2.11 refer to
common situations. They are represented by vari-
ous load models defining design values (i.e. to be
used with y, = 1,0) in the form of equivalent static
loads.

(3) The simultaneity of accidental crane load com-
ponents may be taken into account by consider-
ing groups of loads as identified in Table 2.2.
Each of these groups of loads defines one crane
action for the combination of non-crane ioads.

AvHamiyHi
koediLieHTH
Dynamic factors

Edektn, wo poarnsagantscs
Effects to be considered

MNignarae sacTocyBaHHo A0
To be applied to

¢4

Po3xuTyBaHHSA KOHCTPYKLIiT KpaHa Big nigioMy BaHTa-
XKy i3 3emni

Excitation of the crane structure due to lifting the hoist
load off the ground

BMNacHOI Baru kpaHa
Self-weight of the crane

¢, abo (or) @3

HuHamiyHi ecbekT Npy nepepadi BaHTaXoNiAMOMHOro
HaBaHTaXeHHA Bif 3emMni A0 KpaHa

Dynamic effects of transferring the hoist load from the
ground to the crane

OuHamiyvni edbekTu Big HecnoaiBaHOro BUBINbHEHHS
KOPUCHOro HaBaHTaXeHHs, Hanpuknaga, Npy 3acTocy-
BaHHi 3axBaTie abo marnitis

Dynamic effects of sudden release of the payload if
for example grabs or magnets are used

BaHTaXonianomMHoOCTi GpyTTO
hoist load

HuHamivHi ebekTy, Wo BUHUKAIDTL Nig Yac pyxy Kpa-

BIMacHO! Baru KpaHa i saHra-

Dynamic elastic effects of impact on buffers

7
Ha no penkosux wnsxax abo nigkpaHoBuxX LNsixax XonignomHoCTi BpyTTO
Dynamic effects induced when the crane is travelling | Self-weight of the crane and
on rail tracks or runways hoist load

05 [nHaMivHi epeKTn, BUKNUKaHI PYLiAHMMU cunamu PYLUIAHMX CAN
Dynamic effects caused by drive forces drive forces

0 AnHamiuHi ecbekTn BUNPoByBanbHOrO HaBaHTaXeHHs!, | BUNPoByBanbHOrO HaBaHTa-
LL{O repeMitLlyeTbCA NMPUBOLHUMN BIioKaMu Tak camo, |KeHHS!
AK NpauUtoe KpaH Test load
Dynamic effects of a test load moved by the drives in
the way the crane is used

07 AuHamiyni ecbext npyxHoro yaapy o6 6ydepu BydepHNx HaBaHTaxeHb

Buffer loads
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Tabnuua 2.2 — 'pynosi HaBaHTaXeHHs | AUHaMIYHI KoedilieHTy, aKki po3rnsfalTLCA SK 0gHa
XapakTepucTtuyHa ais kpaHa

Table 2.2 — Groups of loads and dynamic factors to be considered as one characteristic crane action
'pynoBi HaBaHTaXEHHS
Groups of loads
MosKaka | Posgin| [paHuyHui cTaH 3a Bunpoby- ABapinHe
. . BanbHe Ha-
Symbol |Section| Hecy4owo 3garHicTio HaBaHTaXEeHHS
. o BaHTaXEHHSN .
Ultimate Limit State Accidental
Test load
11213|4|5|6|7 8 9 10
BnacHa Bara kpaHa
1 Q 2.6 1 1 1 1
Self-weight of crane ¢ P1]®1 P4 Pa) P4 1
BaHTaxonighoMHicTb
2 |6pytTO Qp 26 |9 03| — |Pg]| 04| 0s/n? - 1 1
Hoist load
MpuckopeHHa mocTa
KpaHa H, H 1 _ _
3 Acceleration of crane| = | 2.6 | 95|05 05|05 s
bridge
[Nepekoc mocTa KpaHa
4 | Skewing of crane Hs 27 (= |-|-|-I|1]|-]|- - - -
bridge
MpuckopeHHst abo
ranbMyBaHHS Bi3Ka
abo Tenbepa Hon oot _ _ _ _
5 Acceleration or bra- & 2.7 !
king of crab or hoist
block
EkcnnyartauiitHe BiT- . Hona-
6 |poBe HaBaHTaXeHHSA Fo TokKA (1 |11]1]1|1|—-|- 1 - -
in-service wind Annex A
BunpobysanbHe Ha-
7 | BaHTaXeHHs Qr 210 |~-|-|-|=-|-|=-|~- Ps - -
Test load
bydepHa cuna H 24 N _ _
8 Buffer force B a 7
MepesepTaloya cuna H 3 B _ 3 3 3
9 Tilting force A 21 - B B 1

Mpumirka. [1ns BITPOBMX HaBaHTaXeHb, WO He BXOASThL 40 YMOB eKcnnyarauii (aue. gogatok A).
NOTE: For out of service wind, see Annex A.

)1 — nons BaHTaXOMIAKOMHOCTI, Sika 36epiracTbCs NICNs 3HATTS KOPUCHOTO HABAHTAXEHHS, ane He BKMIOYAETLCS y
BMnacHy eary kpaHa.

Dy is the proportion of the hoist load that remains when the payload is removed, but is notinciuded in the self-weight
of the crane.
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2.3 Po3paxyHkoBi cutyauii

(1)P BignosigHi aii, BUKkNuUKaHi kpaHamu, NOBUHHI
BU3Ha4aTUCH AN KOXKHOI pO3paxyHKOBOI CUTya-
uii, BctaHosneHoi y EN 1990.

(2)P HeobxigHo po3rnsHyTh 06paHi po3paxyHKoBi
cuTyauii i BCTAHOBMATU BUNAAKM KPUTUYHMX Ha-
BaHTaXeHb. [ANs KOXHOro BUMNAAKY KPUTUYHOro
HaBaHTa)KEeHHA NOBUHHI ByTW BM3HA4eHi pospa-
XYHKOBI 3Ha4€HH#A Aii NoeaHaHb HaBaHTaXeHb.

(3) MpaBuna gns HaBaHTaXeHb Bif KiNbKOX Kpa-
HiB HaBeneHi B 2.5.3.

(4) MpaBuna noegHaHHA AR KpPaHiB 3 iHWMMK
AiaMu HaBeeHi B goaaTky A.

(5) CXeMM HaBaHTaXeHb ANA po3paxyHKy Ha BTO-
My HasefHi B 2.12.

(6) Axwo BMNPOOYBaHHA KPaHIB 3@ rpaHUYHUMU
cTaHaMM ekcnnyaTauiiHol npuaaTHOCTI MPoBO-
ASTbCS HA OMOPHUX KOHCTPYKUIAX, HEOBXIAHO KO-
puUcTyBaTUCA cxemoio BUnNpobyBanbHOro HaBaH-
TaKEHHS Ha KpaH, HasBegeHoio B 2.10.

2.4 Cnocib nepenadi Ain kpaHis

(1) Posrnsgalotbea AOil, wWo nepefawnTbca Ha
nigkpaHosi Ganky konecamMn KpaHis, i MOXNUBO
HanpaBHuUMK ponukamu abo iHWWMMK HanpaBHK-
MU MeXaHi3mamu.

(2) Fopu3oHTanbHi cunwn, siKi 4ildTe Ha ONOPHI KOH-
CTPYKLIi KpaHa, BUHUKaIOTb BiJ rOpU30HTaNkLHOIo
PYXY MOHOPEWNKOBMX KpaHiB i NiAROMHUX MeXaHi3-
MiB KpaHiB, BU3Ha4aloTbCA BignosigHo Ao 2.5.1.2,
2522i27.

2.5 Po3nopin HaBaHTaxeHb

2.5.1 MoHopelikosuti mensghep, po3miujeHul
nio niGkpaHosumMu 6ankamu

2.5.1.1 BepmukanbHi HagaHmMaxxeHHs1

(1) Ans HopmanbHUX YMOB eKcryarauii Beptu-
KanbHE HaBaHTaXXeHHA chif, NpuAMaTK, sK noea-
HaHHA BnacHoi Baru Tenbdepa, BaHTaxonignom-
HOCTI i AvHaMiuHOro koediuieHTa, aus. Tabnu-
ui2.1i2.2.

2.5.1.2 ['opusoHmaneHi cunu

(1) Sxwo nigkpaHosi 6anku MOHOPEUKoBOro
nifBiCHOrO Bi3Ka 3aKpinneHi, 3a BiaCcyTHOCTI GinbLu
TOYHOrO 3HAYEHHA MNO30BXHI [OPWU3OHTAbHI
cunn npurMalnTecs Ak 5% Big MakcumanbHOro
BEPTUKANbHOrO HaBaHTaXEHHS Ha Koreco, npu-
YOMY AMHaMIYHUM KOedILiEHTOM HEXTYIOTb.

AOCTY-H B EN 1991-3:2012

2.3 Design situations

(1)P The relevant actions induced by cranes shall
be determined for each design situation identified
in accordance with EN 1990.

(2)P Selected design situations shall be consid-
ered and critical ioad cases identified. For each
critical load case the design values of the effects
of actions in combination shall be determined.

(3) Rules for multiple crane actions from several
cranes are given in 2.5.3.

(4) Combination rules for crane actions with other
actions are given in Annex A.

(5) For the fatigue verification, fatigue load mod-
els are given in 2.12.

(6) In case tests are performed with cranes on the
supporting structures for the serviceability limit
state verification, the test loading model of the
crane is specified in 2.10.

2.4 Representation of crane actions

(1) The actions to be considered should be those
exerted on the crane runway beams by the
wheels of the cranes and possibly by guide rollers
or other guidance means.

(2) Horizontal forces on crane supporting struc-
tures arising from horizontal movement of mono-
rail hoist cranes and crane hoists should be
determined from 2.5.1.2, 2.5.2.2 and 2.7.

2.5 Load arrangements

2.5.1 Monorail hoist blocks underslung from
runway beams

2.5.1.1 Vertical loads

(1) For normal service conditions, the vertical load
should be taken as composed of the self-weight of
the hoist block, the hoist load and the dynamic
factor, see Table 2.1 and Table 2.2.

2.5.1.2 Horizontal forces

(1) In the case of fixed runway beams for monorail
underslung trolleys, in the absence of a more ac-
curate value, the longitudinal horizontal forces
should be taken as 5 % of the maximum vertical
wheel load, neglecting the dynamic factor.
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(2) Takox ue AincHe Ans ropu3oHTanbHUX HaBaH-
TaxeHb Bia NOBOPOTHUX NIABICHUX MiAKPaHOBKX
Banox.

2.5.2 Mocmoei kpaHu
2.5.2.1 BepmukaribHi Ha8aHMaXeHHsA

(1) BignosigHi BepTUkanbHi KONiCHi HaBaHTaXeH-
HS BiA KpaHa Ha nigkpaHoBy 6anky BU3HaualTbCs
3 ypaxyBaHHAM PO3noAiny HaBaHTaXeHb, Nokasa-
HOro Ha PUCYHKY 2.1, BUKOPUCTOBYIOHUMN XapaKTe-
PUCTUYHI 3HAYEHHS, HaBeAeHi B 2.6.

Qr,mnt Qt,mu Py Qr ox

(2) This also applies to horizontal loads in the
case of swinging suspended runway beams.

2.5.2 Overhead travelling cranes
2.5.2.1 Vertical loads

(1) The relevant vertical wheel loads from a crane
on a runway beam, should be determined by con-
sidering the load arrangements illustrated in Fig-
ure 2.1, using the characteristic values given
in2.6.

5] H
o
g

gy

DX l , max) an o Qnmo

|

a) Poanogin HaBaHTaXeHb BiJ, HABaHTaXEHOTO KpaHa Ans OOCATHEHHS MaKCMManbHOIMo HaBaHTaXEHHSA Ha

niakpaHosy 6anky

a) Load arrangement of the loaded crane to obtain the maximum loading on the runway beam

Q:mh Qrmn ZQ' mkn

|
| =
I

X Q, (o Qe
E |
A

6) Po3snopin HaBaHTaXeHHS Bif HEHABaHTAXEHOro KpaHa AN AOCATHEHHA MiHiManbHOro HaBaHTaXXeHHA Ha

niakpaHoBy 6anky

b) Load arrangement of the unloaded crane to obtain the minimum loading on the runway beam

MosnHaka:
1 — Bi30K MOCTOBOIO KpaHa

Key:
1 Crab

PucyHok 2.1 — Po3anoain HaBaHTaXeHHs 3 METO0 NOCATHEHHS BiANOBIAHUX BEPTUKANBHUX Ai
Ha Banku niaKpaHoBUX WINSIXIB
Figure 2.1 — Load arrangements to obtain the relevant vertical actions to the runway beams

YT
Q) max MaKkcUMaribHe HaBaHTaXEHHs Ha KONeco
HaBaHTaXEHOro KpaHa;

Q; (max) CYNYTHE HABaHTAaXEHHS Ha NPOTUNEXHe
KONECO HaBaHTaXeHOro KpaHa;
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where:

Qrmax is the maximum load per wheel of the
loaded crane

Qr(max) is the accompanying load per wheel of the
loaded crane



> Qrmax CymMa MaKkCUManbHWX HaBaHTaXeHb
Q;max Ha NIAKPaHOBMA LUNAX HaBaHTaXEHOro
KpaHa,

ZQ,,(max) CyMa CynyTHiX MakCumanbHUX HaBaH-
TaxeHb Q. max) Ha NIAKPAHOBUN WINAX HaBaHTa-

XeHOro KpahHa,

Q; min MiHIManbHe HaBaHTaXeHHA Ha KOMeco Kpa-
Ha 6e3 HaBaHTaXeHHS;

Qr (min) CYNYTHE HABAHTAXEHHS HA NPOTUNEXHE
Koneco kpaHa 6e3 HaBaHTaXeHHs;

> Q;.min CYMa MiHiMaNbHUX HaBaHTaXeHb Q, min
Ha nNiaKpaHOBWUI WNAX KpaHa 6e3 HaBaHTaXeHHS;
ZQ,,(m;n) cyma CynyTHiX MiHiMansHux HasaHTa-
KeHb Q, i, HA NiAKPAHOBMI WINSX kKpaHa bes Ha-
BaHTaXeHHS;

Qp nom HOMIHanNbHa BaHTaXOMIANOMHICTL

(2) EkCUeHTPUCUTET € ANA NpUKNageHHA Konic-
HOro HaBaHTaXeHHs Ha koneco Q, 40 peunkK cnia
MPUAHATYA 38 YaCTUHY LINPUHW FONOBKU PEAKKM b,
OVB. PUCYHOK 2.2.

MNpumitka. 3HaveHHs e Moxe ByTW 3agaHe B Hauio-

HanekHOMY  OOAATKY. PeKOMeH,ElyeTbCﬂ 3Ha4eHHA
e =0,25b,.

ACTY-H b EN 1991-3:2012

er,max is the sum of the maximum loads Q; .
per runway of the loaded crane

ZQr,(max) is the sum of the accompanying maxi-
mum loads Q,may Per runway of the loaded
crane

Q,,min is the minimum load per whee! of the un-
loaded crane

Q,(min) is the accompanying load per wheel of the
unloaded crane

> Qr.min is the sum of the minimum loads Q, i,
per runway of the unloaded crane

>~ Q; (min) is the sum of the accompanying mini-
mum loads Q, ., per runway of the unloaded
crane

Q/, nom is the nominal hoist load

(2) The eccentricity of application e of a wheel

load Q,to a rail should be taken as a portion of the
width of the rail head b,, see Figure 2.2.

NOTE: The National Annex may give the value of e.
The recommended value is e = 0,25h,.

_e_ia'

-

_

—

PucyHok 2.2 — EKcuLeHTpUCUTET 00AaTKa HaBaHTaXEeHHs Ha Koreco

Figure 2.2 — Eccentricity of application of wheel load

2.5.2.2 lopusoHmarnsHi cunu

(1) PoarnsagaloTeCA HACTYNHI BUAW rOPU30OHTalb-
HUX CWA, WO BUKIMKaIOTbCA MOCTOBMMU KpaHa-
Mu:

a) ropu3oHTarbHi CUNU, BUKITUKaHI NPUCKOPEHHAM

abo ranbMyBaHHSIM KpaHa BIHOCHO WOro pyxy
y300BX 6ankn niakpaHoBOro LWsixy, ame. 2.7.2;

2.5.2.2 Horizontal forces

(1) The following types of horizontal forces from
overhead travelling cranes should be taken into
account:

a) horizontal forces caused by acceleration or de-
celeration of the crane in relation to its movement
along the runway beam, see 2.7.2;
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b) ropusoHTanbHi CUNK, BUKITUKaHI MPUCKOPEH-
HAM abo ranbmyBaHHSM Bi3Ka MOCTOBOIO KpaHa
abo nigBicHOro Bi3Ka BiAHOCHO 1X pPyXy y3OO0BX
MOCTa MOCTOBOrO kpaHa, amB. 2.7.5;

C) ropv3oHTanbHi CUMK, BUKIUKaHI MNepeKkocoMm
“KpaHa BigHOCHO HanpsiMy MOoro pyxy y3aoex 6an-
KW NiAKPaHOBOro WnsAxy, avs. 2.7.4;

d) 6ydepHi cunum, NnoB'A3aHi 3 pyxom KpaHa, AuB.
2.11.1;

e) 6ydepHi cunu, noB'A3aHi 3 pyxoMm Bi3Ka MOCTO-
BOTO KpaHa abo nigBicHoro Bi3ka, aue. 2.11.2.

(2) Axkwo He BrasaHe iHwWe, A0 OQHIET rpynNy OSHO-
4acHO AilYMX KOMMOHEHTIB KPaHOBUX HaBaHTa-
XeHb MOXe ByTH BKNIOYEHUI TiINbKU OAMH 3 N'ATK
BUAiB FOPU3OHTAIbHUX CWUM, BKa3aHWX B MiAnyH-
KTax 3 (a) no (a), nepepaxoBaHux B NyHKTax (1),
auB. Tabnuuio 2.2.

(3) Mlopu3oHTanbHi cunu, WO AitoTb B 30HI KOHTaKT-
HOI NOBEePXHi kKoneca NiaBiCHUX KpaHiB, cnig Npui-
HAaTK 3a 10 % MakCcMManbLHOro BEpPTUKaNbHOro
HaBaHTAXEHHHA Ha KOMEeco, HEXTYUU AUHaMIY-
HWM KOMMOHEHTOM, SKLLO BifCyTHE 0BrpyHTYBaH-
H& BiNbLL TOYHOro 3HAYEHHS.

(4) Akwo He BKa3aHe iHLWe, NO3J0BXHi ropU3oH-
TansHi cunu HL,,-, L0 AiloTb Ha Koneco, i nonepey-
Hi ropuaoHTanbHi cunun Hrj, BUKMUKAHI NPUCKO-
PEHHSIM i ranbMyBaHHAM Macu kpaHa abo Biska
TOLLO, MOBWHHI PO3NOAINSATACA, AK NOKa3aHo Ha
PUCYHKY 2.3. XapaKTepuCTUYHI 3Ha4YeHHA LiX cun
aaHi B 2.7.2.

Mpumitka. Ui cunu He BKNoYaoTh edekT NepeKkocy
npw nigitomi Yepes 3MiLLIEHHs BaHTaXy BIQHOCHO Bi3Ka
MOCTOBOTO KpaHa, OCKiNbky NifiioM BaHTaxis nig Haxu-
nom B3arani sabopoHennii. byab-aki ehekTn HeMUHY-
UMX Manux 3HavyeHb Haxuny npu NIGAOMI BaHTaXy
BKMHOYAIOTHCS B PO3PAXYHOK IHEPLIINHUX cun.

(5) Oitoyi Ha Koneca NO3[0BXHI | NonepeYHi ropu-
3oHTanbHi cun Hg ;| HanpaeHa cuna S, Buknu-
KaHi NepekocoM, MOXyTb [AiATWU Ha HanpasHWA
MexaHi3M KpaHiB abo Bi3KiB KpaHiB nif Yac ix pyxy
abo yctaneHoro pobo4oro nepemilleHHs, aus.
pucyHok 2.4. Lli HaBaHTaXeHHA BWKNUKaHI Har-
pPaBHUMMK peakuisiMuK, siKi 3MYLLYIOTE KONEeco Bif-
XUNUTUCA  Bi, pPYXy B pPeXuMi NpUpOLHOro
BiNbHOro Ko4eHHs abo HanpsiMy pobo4oro nepe-
MilleHHA. XapakTepuUCTU4HI 3Ha4YeHHA HaBedeHI
B2.7.4.
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b) horizontal forces caused by acceleration or de-
celeration of the crab or underslung trolley in rela-
tion to its movement along the crane bridge, see
2.7.5;

¢) horizontal forces caused by skewing of the
crane in relation to its movement along the run-
way beam, see 2.7 .4;

d) buffer forces related to crane movement, see
2.11.1;

e) buffer forces related to movement of the crab or
underslung trolley, see 2.11.2.

(2) Unless otherwise specified, only one of the
five types of horizontal forces (a) to (e) listed in (1)
should be included in the same group of simulta-
neous crane load components, see Table 2.2.

(3) For underslung cranes the horizontal forces at
the wheel contact surface should be taken as at
least 10 % of the maximum vertical wheel load ne-
glecting the dynamic component unless a more
accurate value is justified.

(4) Unless otherwise specified, the longitudinal
horizontal wheel forces H, ; and the transverse
horizontal wheel forces Hr; caused by accelera-
tion and deceleration of masses of the crane or
the crab etc., should be applied as given in Figu-
re 2.3. The characteristic values of these forces
are given in 2.7.2.

NOTE: These forces do not include the effects of ob-
ligue hoisting due to misalignment of load and crab
because in general oblique hoisting is forbidden. Any
effects of unavoidable small values of oblique hoisting
are included in the inertial forces.

(5) The longitudinal and transverse horizontal
wheel forces Hg ;;  and the guide force S caused
by skewing can occur at the guidance means of
cranes or trolleys while they are travelling or tra-
versing in steady state motion, see Figure 2.4.
These loads are induced by guidance reactions
which force the wheel to deviate from their
free-rolling natural travelling or traverse direction.
The characteristic values are given in 2.7.4.
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Mo3Haku: Key:
1—penbci=1 1 Raili=1
2—-pensci=2 2Raili=2

PucyHok 2.3 — Po3nogin HaBaHTaXeHHSs, BUKITMKaHOro AilYnMuU Ha KONeco No3goBXHIMK i
noriepevyHUuMmn ropu3oHTaNnbHUMMU CUNaMu, L0 BUHUKAKTL NPY NPUCKOPEHHI i ranbMyBaHHi

Figure 2.3 — Load arrangement of longitudinal and transverse horizontal
wheel forces caused by acceleration and deceleration

3 2 1 3 2
|a
! < |
L—m > —| [l| @«—S5—f, ——1I >
Hsaar Hsaax Hs 11
H ' -
1L
THSJL?.L
a) 3 OKpEMUM HanpaBHUM MEXaHi3MOM b) 3 HanpaBHWUMU KOMNiCHUMK pebopaamu
a) with separate guidance means b) with guidance bymeans of wheel flanges
MosHakn: Key:
1-peikai=1, 1 Raili=1
2 —penkai=2; 2Raili=2
3 — Hanpsm pyxy; ' 3 Direction of motion
4 — konicHa napa j = 1, 4 Wheel pairj=1
5 — konicHa napa j = 2; 5 Wheel pairj =2
6 — HanpaBHU MexaHiam 6 Guide means

PucyHok 2.4 — Poanogin HaBaHTaXeHHs, BUKNUKSHOrO Ail0YMMN Ha KONECO NO3A0BXKHIMM i
nonepeYvyHMn ropuacHTanbHUMM CUIMaMK, O BUHUKAKTE Y pesynbTaTti nepekocy

Figure 2.4 — Load arrangement of longitudinal and transverse horizontal wheel forces
caused by skewing
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MpumMiTka 1. Hanpsm ropusoHTansHUX cUn 3anexuto
Bif, TUIMY HAMPaBHOrO MEXaHi3My, HarnpamMy pyxy i Tuny
npuBogY Koneca.

Mpumitka 2. Cunm Hg ;; « BU3HaueHi B 2.7.4(1).
2.5.3 []ii, euxnukaHi KinbkomMa KpaHamu

(1)P KpaHu, Wwo npauioTb CninbHo, po3rnsaa-
I0OTBCA 5K TakKi, WO YAHATb EAMHY AlO.

(2) Axkwo kinbka KpaHiB NPaLiolTs aBTOHOMHO,
mae 6yTh BKazaHa MakCMManbHa KinbKiCTb OAHO-
4acHO npaLIoYMX KpaHis, Ail Big Akux cnig sBpa-
XOByBaTH.

MpumiTka. KinbKicTb KpaHiB, LLO BPaxoBylOTLCA B Hal-
Binbll HECNPUATIMBUX YMOBaxX, MOXe ByTW 3adaHa B
HauioHansHoMy gogaTky. PekoMeHOOBaHa KinbKiCTb
npegcrasneHa s Tabnuui 2.3.

NOTE 1: The direction of the horizontal forces depends
on the type of guidance means, the direction of motion
and on the type of wheel drive.

NOTE 2: The forces Hg,;; x are defined in 2.7.4(1).
2.5.3 Multiple crane action

(1)P Cranes that are required to operate together
shall be treated as a single crane action.

(2) If several cranes are operating independently,
the maximum number of cranes taken into ac-
count as acting simultaneously should be
specified.

NOTE: The number of cranes to be considered in the
most unfavourable position may be specified in the

National Annex. The recommended number is given in
Table 2.3.

Ta6nuus 2.3 — PekomeHaoBaHa MakcMmarnbHa KinbKiCTbe KpaHiB, WO BPaxoBylTbCA B HANGinbLL

HeCnpUATINBMUX ymoBax

Table 2.3 — Recommended maximum number of cranes to be considered in the most unfavourable
position
KinbkicTb kpaHiB Ha kokeH | KinbKicTb kpaHiB Ha KoxeH KinbkicTb kpaHiB y
NigKparoBUM LWNSAX NponiT uexy BaraTonponiTHUX ByaiBNsaX
Cranes to each runway | Cranes in each shop bay | Cranes in multi-bay buildings

BepTtukanbHa
Ais KpaHa 3 4 4 9
Vertical crane
action
opusoHTanb-
Ha fis kpaHa 5 2 2 5
Horizontal
crane action

2.6 BepTukanbHi HaBaHTaXXeHHA KpaHiB:
XapaKkTepuCcTH4Hi 3Ha%eHHA

(1) XapakrepucTuuHi 3HaUYEHHA BepPTUKaNbHUX
KPaHOBUX HaBaHTaKEHb Ha OMOPHI KOHCTPYKUIl
KpaHis NOBUHHI BU3HA4aTWCA BignoBigHo go Tab-
nuui 2.2.

(2)P HomiHansi 3HayeHHst BNacHOi Baru KpaHa i
BaHTa)OMiAWOMHOCTi, BKasaHi NocTavanbHUKOM
KpaHa, NOBWHHI NPUAMATUCA B AKOCTI Xapakre-
PUCTUYHUX 3Ha4Y€Hb BEPTUKANbHUX HaBaHTa-
KEHb.
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2.6 Vertical crane loads — characteristic
values

(1) The characteristic values of the vertical loads
from cranes on crane supporting structures
should be determined as indicated in Table 2.2.

(2)P For the self-weight of the crane and the hoist
load, the nominal values specified by the crane
supplier shall be taken as characteristic values of
the vertical loads.



(3) Akwo AuHaMiuHI KoedilieHTU ¢4, ¢y, 03 | ¢4,
Bka3aHi B Tabnuui 2.1, He BKMIOYEHI 40 TEXHIYHMX
YMOB rocTayanbHUKa, MOXHa CKOpucTatucs
BKa3iBKaMW, HaBeAeHUMN B Tabruui 2.4,

(4) Ans excnryaTtauiiHux 3Ha4eHb BITPOBOTO Ha-
BAHTEXXEHHS CMiJ KOPUCTYBATUCS AOAATKOM A.

OCTY-H B EN 1991-3:2012

(3) If the dynamic factors ¢4, ¢,, ¢3 and ¢, as
specified in Table 2.1 are not included in the spec-
ifications of the crane supplier the indications in
Table 2.4 may be used.

(4) For in-service wind reference should be made
to Annex A.

Tabnuusn 2.4 — AnHaMiuHi koedilieHTU ¢; AN BEPTUKANbHUX HaBaHTaXeHb

Table 2.4

— Dynamic factors ¢; for vertical loads

3HaueHHA JuHamivHUX koedilieHTiB
Values of dynamic factors

@1 |09<p <1

3HaueHHn 1,11 0,9 € BEPXHIM i HYXHIM 3Ha4EHHAMU KONUBaNbLHOI Nynbcaui
The two values 1,1 and 0,9 reflect the upper and lower values of the vibrational pulses

P2 92 = @2 min * BaVh

v, — steady hoisting speed in m/s;
92 min | (@nd) By ave. Tabnuuio 2.5
see Table 2.5

Vj, — NOCTIHA LWBMAKICTb NiGAOMY, M/C;

A
P3 ¢3=1—7’”(1+B3),

ae:
m - 3aranbHa nignomMHa maca;
HUM BiNYCKOM,;

BiANyCKOM
where

m total hoisting mass

Am — 3BinbHeHa abo CKMHyTa YacTUHa NiANOMHOT Macy,
B3 = 0,5 AnsA kpaHis, OCHaLWEHNX rpenchepamm 4u noAiGHWMU NPUCTPOAMMU 3 YNOBINbHe-

B3 = 1,0 Ans KpaHiB, OCHaLLIEHAX mMarHiTamu abo noaiGHUMU NPUCTPOAMIA 3i LLIBUAKAM

Am released or dropped part of the hoisting mass

B3 = 0,5 for cranes equipped with grabs or similar slowrelease devices
B, = 1,0 For cranes equipped with magnets or similar rapid-release devices

04 04 = 1,0 33 yMOBY, WO AOTPUMAHI AONYCKM Ha PEAKOBI Lnsixu 3anaHi B EN 1993-6,
o4 = provided that the tolerances for rail tracks as specified in EN 1993-6 are observed.

determined with the model provided by EN 13001-2.

MpwmmiTka. AKWO A0MYCKN Ha peiikosi Wnsxu, 3aaaHi 8 EN 1993-6, He poTpumani, AUHaMiYHWUA KoedpiLieHT @g MOX-
Ha BU3HA4YNUTM 33 JOMOMOTOI0 CXemu, sixy HaBegeHo y EN 13001-2.

NOTE: If the tolerances for rail tracks as specified in EN 1993-6 are not observed, the dynamic factor ¢4 can be

2.7 Fopu3oHTanNbHi HaBaHTaXeHHA KPaHiB:
XapaKTepUCTUUHI 3HAYEeHHA

2.7.1 3azanbHi NOMIOXEHHA

(1)P HomiHanbHi 3Ha4yeHHA edeKTiB NPUCKOpeH-
HS | NepeKocy, BKkasaHi nocTavanbHUKOM KpaHa,
NOBUHHI NPUAMATUCA AK XAPaKTEPUCTUYHI 3Ha-
YEHHSA rOPU3OHTaNbHUX HABaHTaXeHb.

2.7 Horizontal crane loads — characteristic
values

2.7.1 General
(1)P For the acceleration and the skewing effects,
the nominal values specified by the crane supplier

shall be taken as characteristic values of the hori-
zontal loads.
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(2) XapakTepucTU4Hi 3HaYeHHS ropU3OHTarbHUX
HaBaHTaXeHb MOXYTb ByTU 3afaHi nocTavanbHu-
KOM KpaHa abo BM3HauYeHi BiANOBiAHO A0 2.7.2 —
2.7.5.

2.7.2 Mo3doexHi cunu H, ; i nonepeyHi cunu
Hyis GUKJIUKaHI NPUCKOPEHHAIM i 2anbMyeaH-
HSIM KpaHa

(1) Mo3noBxHi crnu H, ;, BUKIUKaHI NPUCKOPEeH-
HSIM | ranbMyBaHHSIM KOHCTPYKLI KpaHa, reHepy-
I0TbCA PYLIAHOIO CUNOI0 HA NOBEPXHi 3iTKHEHHSA
penku i BeAeHoro Koneca, AvMB. PUCYHOK 2.5.

(2) NMospoxHi cunu H, ;, NpuknageHi oo 6anku
NiAKPaHOBOrO LUMSXY, MOXHA BM3HAYUTN HACTYN-
HUM YMHOM:

(2) The characteristic values of the horizontal
loads may be specified by the crane supplier or be
determined using 2.7.2t0 2.7.5.

2.7.2 Longitudinal forces H, ; and transverse
forces Hy; caused by acceleration and decel-
eration of the crane

(1) The longitudinal forces H; ; caused by acceler-
ation and deceleration of crane structures result
from the drive force at the contact surface between
the rail and the driven wheel, see Figure 2.5.

(2) The longitudinal forces H, ; applied to a run-
way beam may be calculated as follows:

1

Hi i =osK—, (2.2)

ae

n, KiNbKicTkb NigkpaHosux 6anok;

K pyuwiitHa cuna 3rigHo 3 2.7.3;

@5 AMHaMIYHWI KoedilieHT, AuB. Tabnuuo 2.6;

i uine yncno, AKkMM No3HaveHa basnka nigkpaHoBo-
ro wnsxy (i =1,2).

ny

where:

n, is the number of runway beams;

K is the drive force according to 2.7.3;
@5 is the dynamic factor, see Table 2.6;

i is the integer to identify the runway beam
(i=1,2).

L1
Moanaku:

1-perkai=1,

2 —peika i =2

2
[ —
HLZ
Key:
1 Rail i=1
2 Raili=2

PucyHok 2.5 — Mo3a08XHi ropusoHTansHi cunu H ;
Figure 2.5 — Longitudinal horizontal forces H, ;
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1 2
Hra [;I [] Hrz
M/MNe 3
Ty P B | e
[HX :
‘<
K%' K=K, +k¥ +K2
gq € Eol
— e
< £ >
Mosnaku: Key:
1—pekai=1,; 1 Raili=1
2—peikai=2 2 Raili=2

PucyHok 2.6 — BusHauerHs nonepeuHmnx cun Hy;
Figure 2.6 — Definition of the transverse forces Hr;

(3) MOMEHT M, pesynbTyoHuniA 3 PYLLIAHOI cunu,
fAka Mae OyTM npuknageHa A0 LeHTpa macw,
BPIBHOBaXYETbCA NONEpPeYHNMNU FOPU3OHTaNbHU-
MU cunamn. pynn piBHAHL ANA Po3paxyHKy
3ani3obeToHHUX KOHCTPYKUiIA ByanHkis i cnopya
Hr 41 Hry, BMB. HA PUCYHKY 2.6. M'opu3oHTanbHi
CMNN MOXHA PO3paxyBaTt HACTYMHUM YUHOM:

(3) The moment M resulting from the drive force
which should be applied at the centre of mass is
equilibrated by transverse horizontal forces Hr 4
and Hr,, see Figure 2.6. The horizontal forces
may be calculated as follows:

M
Hr 1 =(P5§2~a—: (2.3)
M
Hr 2 = @5&1; : (2.4)
ne where:
Eq= ZQr,max

€1

Sa

_ ZQr,max

S0 &2 =1-8&4,

ZQr = ZQr,max +ZQr,(max) )

> Q;,max AvB. pucyHok 2.1;
3" Q; (max) AVB. PUCYHOK 2.1;

o iHTepBan Mk HanpaBHUMKU ponukamu abo Ko-
necamu 3 pebopaamu;

> Q,.max See Figure 2.1;
3" Q; (maxysee Figure 2.1;

a is the spacing of the guide rollers or the flanged
wheels ;
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M=K ,
s = (§4-05)

I nponit MocTa kpaHa;
@5 ANHaMINHWIA KoedilieHT, ams. Tabnuuio 2.6;
K pywinHa cuna, ave. 2.7.3 i pucyHok 2.7.

(4) Onsa sirHyTux 6anok nigkpaHoBOro WNAXY pe-
3ynbTylo4a BigLUEHTPOBa CMna MHOXWUTLCH Ha au-
HaMiYHUA KOEMILIEHT s,

(5) Akwo anHaMIUHWIA KoediLLIEHT @5 He BKIIoYe-
HUW ¥ NACNOPTHY AOKYMEHTAaLilo nocTtadyanbHuKka
KpaHa, BUKOPUCTOBYIOTLCA 3HAYEHHS, HaBeaeHi B
Tabnuui 2.6.

Tabnunua 2.6 — AvHamiyHni koedilieHT @5

Table 2.6  — Dynamic factor o5

lis the span of the crane bridge;
@5 is the dynamic factor, see Table 2.6;
K is the drive force, see 2.7.3 and Figure 2.7

(4) For curved runway beams the resulting centrif-
ugal force should be multiplied by the dynamic
factor @g.

(5) If the dynamic factor ¢ is not included in the

specification documents of the crane supplier,
values given in Table 2.6 may be used.

3Ha4YeHHs AMHaMIYHOro KoedillieHTa CneujanbHe 3aCcToCyBaHHs
Values of the dynamic factor og Specific use
0s = 1,0 Ons po3paxyHky BiALUEHTPOBUX CUN
> for centrifugal forces
1,0<p<1,5 Ans poapaxyHKy CUCTeM, B SKUX CUNW 3MIHIOIOTECS NNaBHO
5 for systems where forces change smoothly
1,5 < s <2 Ans Bunagkis, KONU MOXYTb CTATUCH Pi3Ki 3MiHK
' 5 for cases where sudden changes can occur
0s = 3,0 Insa npuBoais, WO MaTb 3HAYHUA MEPTBUIA Xia
5 for drives with considerable backlash

2.7.3 Pywinna cuna K

(1) Pywinna cuna K Ha BegeHoMy Koneci mae
ByTur Takolo, Wwob Koneco He NPoOKOB3yBano.

(2) 3HauerRrs pywirHOT cunn K mae Hagatu no-
cTayaribHUK KpaHa.

(3) AKLWO He 3acTOCOBYETLCH CUCTEMA YNPaBIiH-
HAl Konecamu, pyLinHa cuna K moxe 6ytu pospa-
xoBaHa HaCTyNHUM YUHOM:

2.7.3 Drive force K

(1) The drive force K on a driven wheel should be
taken such that wheel spin is prevented.

(2) The drive force K should be obtained from the
crane supplier.

(3) Where no wheel controlled system is applied,
the drive force K may be calculated as follows:

K=Ki+Kz =13 Qf min » (2.5)

ne
u KoeiluieHT TepTs;
— QNS NpyUBOAY Ha OfHE KOleco:
W . .
> Qr min =My Qs min, A€ M, — KiMbKICTb NPU-
BOAIB Ha OfHe Koneco;
— [ANA NpuBOAY Ha CepeaHE Koneco:

ZQr,min = Qr,min + Qr,(min);

MpumiTka 1. Y cyqacHUx KpaHax 3assvyai BiaCyTHIN
npuBig HA cepefHe Koneco.
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where:

u is the friction factor;

- for a single wheel drive:
> Q; min =My Q. min, Where m,, is the number
of single wheel drives;

— for a central wheel drive:

2.9 min = Qmin * Qrfminy

NOTE 1: Modern cranes do not normally have a central
wheel drive.



MNpumiTka 2. 3HaueHHA KoediuieHTa TepTa Moxe ByTu
3afaHe B HauioHansHOMY aogaTky. PekoMenayoTses
HaCTyNHi 3HaYeHHA:

u = 0,2 gnA 3B'A3aHUX MaTepianis: cTans — cTans;

u =0,5 gna 3B'A3aHNX MaTepianis: cTans — ryma.

AOCTY-H B EN 1991-3:2012

NOTE 2: The value of the friction factor may be given in
the National Annex. The recommended values are:

u = 0,2 for steel — steel;
n = 0,5 for steel — rubber

1 2 1 2
[ Il H 1
1} < 1 i <

t b

a) NpuBig Ha cepeaHe Koneco
a) Central wheel drive
Mo3Haku:

1—penkai=1

2-penkai=2

f T

6) npueig Ha ogHe koneco
b) Single wheel drive

Key:
1 Raili=1
2 Raili=2

PucyHok 2.7 — BusHadeHHs pywinHoi cunu K
Figure 2.7 — Definition of the drive force K

2.7.4 l'opusoHmaneHi cunu Hg ;i HanpaeHa
cuna S, eUKNTUKaHi NepPeKocoM KpaHa

(1) HanpasHa cuna S i nonepeydi cunn Hg ;i ,
BUKNWKaHI NepekocoM, MOXHa po3paxyBaTu 3
PIBHSHB:

2.7.4 Horizontal forces Hg;;, and the guide
force S caused by skewing of the crane

(1) The guide force S and the transverse forces
Hs,;;« caused by skewing may be obtained from:

S=fis; 2. Q. (2.6)

Hs 1L =fhs1;02.Qr
(koedpiuieHT j 03Hauyae BefeHy KONICHy napy)

(index j indicates the driven wheel pair) (2.7)

Hs2jL =frs 2 2.Qr .
(koedilieHT j 03Ha4ae BedeHy KONiCHy napy)

(index j indicates the driven wheel pair) (2.8)
Hs1jr =fhs1,72.Qr (2.9)
Hsojr =fhs 21 2.Qr (2.10)
ae where:

f—"Heno3uTuBHUA KoeiuieHT", aus. (2);

Asijk— KoeiLlieHT eNneKkTpoOMexaHiYHOro 3B'a3Ky,
auB. (4);

i — i-Ta pe#ka;

J — j-Ta konicHa napa;

f is the "non-positive factor”, see (2);

Asijk is the force factor, see (4);

iis the rail i;

J is the wheel pair j;
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k Hanpsm ait cunu (L = no3gosxHin, T = nonepey-
HWRA).

(2) "Heno3utueHWA" koeilieHT MOXHa BU3Ha4MN-
T 3 BUpasy

f= 0,3(1 —exp(—250a)) <0,3,

ne
o KyT nepekocy, auB. (3).

(3) KyT nepekocy a, auB. pUCYHOK 2.8, Lo He no-
BuHeH nepesuiysaTi 0,015 pag (BkntouHo), obu-
PaETbCA 3 ypaxyBaHHAM MPOMIKKY MK HanpaBHUM
MEXaHi3MOM i PEeAKOI, a TaKmK palioHansHoOro
PO3KUAY PO3MIDIB i 3HOCY KONiC yCTaTKyBaHHs | pe-
/oK. loro MoxHa BM3HAYMTU HACTYNHUM YMHOM:

a=0f +tay +tog < 0,015rad ,

ne
0, 01y | 0y MaIOTL 3HAUEHHS!, BU3HaYeHi B TabruL 2.7.
Ta6nuus 2.7 — BusHadeHHs of, ayiap

Table 2.7 — Definition of af, oy and ag

k is the direction of the force (L = longitudinal, T =
transverse).

(2) The "non-positive" factor may be determined
from:

(2.11)

where:
a is the skewing angle, see (3).

(3) The skewing angle a., see Figure 2.8, which should
be equal to or less than 0,015 rad, should be chosen
taking into account the space between the guidance
means and the rail as well as reasonable dimensional
variation and wear of the appliance wheels and the
rails. It may be determined as follows:

(2.12)

where:

ag oy and o, are as defined in Table 2.7.

Kytv o; MiHiManbHi 3Ha4YeHHs o
Angles o, Minimum values of «;
ap = 0,75x 0,75x > 5 MM (mm) fns Hanpaerux ponukis (for guide rollers)
Gext 0,75x = 10 mm (mm) ansa peGopa koneca (for wheel flanges)
y y > 0,03b mm (mm) anst HanpaeHux ponukis (for guide rollers)
ay = Bt y > 0,10b mm (mm) ans pe6opa koneca (for wheel flanges)
ag = 0,001

Ae

eyt IHTEPBAN MiXK 30BHILLHIMW HAaNPaBHUMKM MeXaHi3mMamu abo konecamm 3 pebopaami y3[oBx HanpaBHOI penku;
b WupurHa ronosku penku;

X rabapuT HabnKeHHA MiX PEMKOIO i HanpaBHUM MexaHi3mMom (6iunnii 3cyB);

Y 3HOC PEWKU | HANPABHOTO MeXaHiamy;

0,p JONYCK Ha HarnpaAM Koneca i penku.

Where:

a.ext IS the spacing of the outer guidance means or flanged wheels on the guiding rail;
b is the width of the rail head;

x is the track clearance between the raif and the guidance means (lateral slip);

y is the wear of the rail and the guidance means;

04 is the tolerance on wheel and rail directions.

(4) KoediuieHT enekTpoMexaHiyHoro 3B'A3KY (4) The force factor Ag;; , depends on the combi-

hg,ijk 3anexmTb Bin KOMOGIHaLii konicHUX nap i
BiACTaHi A MK MATTEBUM LEeHTPOM obepTaHHs i
BiANOBIAHMM HaNpaBHUM MexXaHiaMoM, a came
NepwIMmmM y HanpsiMi pyxy, AvB. pUCyHoK 2.8. 3Ha-
YyeHHs1 sigctadi h moxe OyTM 3ano3uyeHe 3
Tabrmui 2.8. KoediuieHT enekrpomexaHiyHoro
3B'A3KY Ag,;; x MOKHA BUSHAUUTH 3 BUpasiB, HaBe-
JeHux B Tabnuui 2.9.
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nation of the wheel pairs and the distance h be-
tween the instantaneous centre of rotation and
the relevant guidance means, i.e. the front ones in
the direction, see Figure 2.8. The value of the dis-
tance h may be taken from Table 2.8. The force
factor 1g ;;, may be determined from the expres-
sions given in Table 2.9.



OCTY-H B EN 1991-3:2012

1 3 2
A
. b
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£
, H 14T . 6 B Hs,zj.T
stL Hea
Ve
.f.—_
.’l____-_—--—
5 3 7
1
&1 £ Eat
|
Mo3Haku: Key:
1—penkai=1; 1 Raili=1
2 -penkai=2; 2Raili=2

3 — Hanpsam pyxy;

4 — HanpsmM penku;

5 — HanpaBHW MexaHi3M;

6 — konicHa napa f;

7 — MUTTEBUIA LIeHTp obepTaHHs

3 Direction of motion

4 Direction of rail

5 Guidance means

6 Wheel pair j

7 Instantaneous centre of rotation

PucyHok 2.8 — BusHayeHrHs KyTa o i BigctaHi h

Figure 2.8 — Definition of angle o and the distance h
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Ta6nuus 2.8 — BuaHaueHHs BiacTaHi h

Table 2.8

— Determination of the distance h

dikcauis Konic 3anexHo
Bif BiUHUX nepeMmilieHs

Kombinauii konicHux nap
Combination of wheel pairs

Fixing of wheels _ . ] h
according to lateral cnapei koneca (c) HesanexHi koneca (i)
movements coupled (c) independent (/)

Hepyxome/Hepyxome ] ]
Fixed/Fixed mE £ 212 N Zejg
FF O 5%,

CFF i
Hepyxome/Pyxome - ] —— ;
Fixed/Movable ] —] mé{d<+) e
FM C — M C—J 2.°]

ae

I nporin ycTaTkyBaHHs;

Where:

I is the span of the appliance;

€j BiACTaHb BiA KOMICHOT NapK j A0 BIAANOBIAHOIO HaNPaBHOTO MEXaHi3My.

0 for independent wheel pairs);

g;is the distance of the wheel pair j from the relevant guidance means.

h BigCTaHb MK MUTTEBUM LIEHTPOM 06epTaHHs i BiANoBIiAHUM HaNPaBHAM MEXaHI3MOM,
m KiNbKICTb cnapeHnx KonicHux nap (m = 0 ans HesanexHuX KONICHWX nap),
£4] BiACTaHb BiJ MUTTEBOIO LIEHTPa 06epTaHHsA A0 pekn 1;
&5l BigcTaHb Big MATTEBOrO LieHTpa obepTaHHa A0 penkn 2;

h is the distance between the instantaneous centre of rotation and the relevant guidance means;
m is the number of pairs of coupled wheels (m =
&41is the distance of the instantaneous centre of rotation from rail 1;
&,l is the distance of the instantaneous centre of rotation from rail 2;

Tabnuua 2.9 — BuaHadeHHs 3Ha4eHb Ag i)k

Table 2.9 - Definition of g ;;x — values
Cuctema e As 1L s1iT g2 il -
System S.hik s j 2.4, 2,
CFF 1_261 Ehal Ea(, &) 2l 1y 8
n h n h
CFM 1_261 Eh2 ! E2(4_8j €2l 0
-2 nh n h nl h n h
n h
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Kiteub Tabnuui 2.9
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Cucrema

System As.ijk hs 4L

As T As2jL As2,j.T

ae
N KinbKiCTe KONICHWUX nap;

I nporiH ycTaTKyBaHHS,;

Where:
n is the number of wheel pairs;

l is the span of the appliance;

£41 BiacTaHb Bif MUTTEBOTO LieHTPa 0bepTaHHs Ao penkun 1;
£,l BincTaHb Bif MUTTEBOrO LieHTpa 0bepTaHHA A0 peiku 2;

€; BiACTaHb Bif KonicHo! Napu j Ao BiANOBIZHOMO HANPABHOrO MEXaHiamy.

h BincTaHb Midk MUTTEBUM LiIeHTPOM 0BepTaHHs i BiANOBIAHMM HANPaBHUM MEXaHi3MOM.

41 is the distance of the instantaneous centre of rotation from rail 1;
&l is the distance of the instantaneous centre of rotation from rail 2;

ejis the distance of the wheel pair j from the relevant guidance means;
h is the distance between the instantaneous centre of rotation and the relevant guidance means.

2.7.5 NopusoHmasnsHa cuna Hy s, euknukaHa
NpucKopeHHsiM abo 2anbMyeaHHsIM 6i3Ka
MOCIMOoB8020 KpaHa

(1) BonyckaeTbes, WO ropusoHTansHa cuna Hy 3,
BUKINUKaAHA MPUCKOPEHHSIM ab0o ranbMyBaHHAM
Bi3ka MOCTOBOrO KpaHa 4u nigsicHoOro Bi3ka, 3a-
MIHIOETLCS FOPU30OHTanNbHOK cunoto Hg 5, BU3HA-
4yeHow B 2.11.2.

2.8 TemnepatypHi ecextu

(1)P 3a HeobxigHOCTi, A0 yBarKn GepyTLCA Hac-
NigKK Air Ha NigxpaHoBI WNSXN B pe3ynbTaTti TeM-
nepaTypHux KonuesaHb. Ane 3a3Buyai HepiBHO-
MipHUI pO3NOAin TemMnepaTypu He BpaxoBYETLCA.
(2) MNpo pisH1uUlo TemnepaTtyp AN MiAKPaHoBUX
Wwnaxis, pos3TawoBaHMX nNPocTo Heba, AauB.
EN 1991-1-5.

2.9 HaBpaHTaXXxeHH$ Ha NiloXiaHi MICTKM,
cxoau, nnartdopMiu i 3axXUCHi oropoxi

2.9.1 BepmukanbHi HagaHMaXxeHHs
(1) AKuio He BKka3aHe iHLe, NILWOXigHI MICTKKU, CXO-

On i NNaTgopMMU HaBaHTaXYOTLCS BepTuKarbs-
HUM HaBaHTaXEHHSIM, PO3NOAiINEeHMM Ha NOBEpX-

Hi nnower 0,3 M x 0,3 m.

(2) Y micusx, ne cknagyloTbCsl mMaTepianu, cnig
fAoJaBaTu BepTuKanbHe HaBaHTaxeHHa Q, = 3 kH.
(3) Axwo niwoxigHi MiCTKM, cxoan i nnatdopmm
3abe3neyyloTb TiNbKKM JOCTYN, XapakTepucTnyiHe
3HaYeHHA B NYHKTI (2) moxHa noHmautn go 1,5 kH.

2.7.5 Horizontal force Hr 5 caused by accelera-
tion or deceleration of the crab

(1) The horizontal force Hy 5 caused by accelera-
tion or deceleration of the crab or trolley may be
assumed to be covered by the horizontal force
Hg, givenin 2.11.2.

2.8 Temperature effects

(1)P The action effects on runways due to temper-
ature variations shall be taken into account where
necessary. In general, nonuniform distributed
temperature need not be considered.

(2) For the temperature difference for outdoor run-
ways see EN 1991-1-5.

2.9 Loads on access walkways, stairs,
platforms and guard rails

2.9.1 Vertical loads

(1) Unless otherwise stated, the access walk-
ways, stairs and platforms should be loaded by a
vertical load spread over a square surface of
0,3mx0,3m.

(2) Where materials can be deposited a vertical
load Q, = 3 kN should be applied.

(3) If the walkways, stairs and platforms are pro-
vided for access only, the characteristic value in
(2) may be reduced to 1,5 kN.
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(4) BepTtukanbHUM HaBaHTaXEHHAM Q, MOXHa
HeXTyBaTK, AKWO Ha AaHWIA KOHCTPYKUIRHUA ene-
MEHT Ait0Tb KPaHOBi HABAHTAXEHHS.

2.9.2 N'opu3oHmansHi HaBaHMa)KeHHs

(1) Axwio He BKasaHe iHWe, 3aXMCHY OropoXy cnig
' 3aBaHTaXyBaTU 30CepePKEHUM TOPU3oHTanNb-
HUM HaBaHTaxeHHsaMm H, = 0,3 kH.

(2) MopusoHTanbHUM HaBaHTaXeHHAM H, MOXHa
HEXTYBaTW, AKLLO HA BCi KOHCTPYKLINHI eneMeHTy
Ail0Tb KpaHOBI HaBaHTaXEHHS.

2.10 BunpoOyBanbHi HaBaHTaXeHHA

(1) Konu BunpobyBaHHA NPOBOAATLCS NICNA MOH-
Taxy KpaHiB Ha ONOPHUX KOHCTPYKUiAX, Heobxia-
HO NepeBipuTW BIOMNOBIAHICTL ONOPHUX KOHCTPYK-
i ymoBam BunNpoGyBanbHUX HaBaHTaXKEHb.

(2) 3a HeobxigHocTi, ans BUNPOGyBanbHUX Ha-
BaHTaXeHb MPOEKTYIOTLCA OMNOPHI  KOHCTPYKLIT
KpaHiB.

(3)P BunpobyBanbHe HaBaHTaXXeHHs Ha BaHTa-
XOMAWOMHICTL Mae ByTn 30inblieHe Ha AnHaMIy-
HU KoediLieHT @g.

(4) Mpwu po3srnagi BUNpobyBanbHUX HaBaHTaXEHb
HeOobXiAHO PO3PI3HATU HACTYNHI BUNAOKW:

— [OuHamivyHe BunpobyBanbHe HaBaHTaXeHH:A

3a aonomMoro nNpueoais BunpobyeansHe HaBaH-
TaXKEHHA NepemillyeTscs B po6oyOMy HanpsiMKy
KpaHa. BunpobyrarnbHe HaBaHTaXeHHSs! MOBUHHO
cknagaTu, npuHanmHi, 110 % HoMiHanbLHOI BaH-
TAXKONIAROMHOCTI.

(4) The vertical load Q, may be disregarded if the
structural member considered is subjected to
crane actions.

2.9.2 Horizontal loads

(1) Unless otherwise stated, the guard rail shouid
be loaded by a single horizontal load H, = 0,3 kN.

(2) The horizontal load H, may be disregarded if
all structural members are subjected to crane ac-
tions.

2.10 Test loads

(1) When tests are performed after erection of the
cranes on the supporting structures, the support-
ing structure should be checked against the test
loading conditions.

(2) If relevant, the crane supporting structure
should be designed for these test loads.

(3)P The hoist test load shall be amplified by a dy-
namic factor g

(4) When considering test loads the following
cases should be distinguished:
— Dynamic test load:

The test load is moved by the drives in the way the
crane will be used. The test load should be at
least 110 % of the nominal hoist load.

96 =0,5(1,0+0;) (2.13)

— CratndHe BUNpobyBanbHe HaBaHTaXEHHN

Y npoueci BunpobysaHb HaBaHTaXEHHSA MiaBU-
LLYETLCS LUSISIXOM BaHTaXeHHs kpaHa 6e3 3acTo-
CyBaHHS NpuBoiB. BunpobysanbHe HaBaHTaXeH-
HA MOBWHHO cKragartn, npuHanMHi, 125% Homi-
HanNbHOT BAHTa)XONIAAOMHOCTI.

— Static test load:

The load is increased for testing by loading the
crane without the use of the drives. The test load
should be at least 125 % of the nominal hoist load.

0 =1,0. (2.14)

2.11 ABapinHi gii

2.11.1 Bygpepri cunu Hg ,, noe'nzani 3 pyxom
KpaHa

(1)P Konu sukopuctoBytoTbcsa 6ycdepu (Tynmkosi
ynopu), cunn, siki BUHUKaKOTb NPU 3iTKHEHHI 3
HWMW i Qil0Tb Ha OMOPHY KOHCTPYKLIIO KpaHa, Ma-
I0Tb PO3pPaxoBYyBaTUCH BUXOAAYM 3 KIHETUYHOT
eHeprii ycix 3agisHuX 4acTuH KpaHa, siKuiA nepe-
MiwyeTbes 3i weuakicTio Big 0,7 no 1,0 HomiHans-
HOI LWUBUAKOCTI.
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2.11 Accidental actions

2.11.1 Buffer forces Hg , related to crane move-
ment

(1)P Where buffers are used, the forces on the
crane supporting structure arising from collision
with the buffers shall be calculated from the ki-
netic energy of all relevant parts of the crane mov-
ing at 0,7 to 1,0 times the nominal speed.



(2) BycbepHi cunu, NOMHOXEHi Ha @7 BiAMNOBIAHO
Jo 1abnuui 2.10 ana BpaxyBaHHA QUHaMIYHUX
edexTiB, MOXHa po3paxyBaTu, B3sABLIW A0 yBarv
poanogain BianoBigHMX Mac i BydepHux xapakre-

PUCTUK, AUB. PUCYHOK 2.9b.

ae
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(2) The buffer forces multiplied by ¢; according to
Table 2.10, to make allowance for dynamic ef-
fects, may be calculated taking into account the
distribution of relevant masses and the buffer
characteristics, see Figure 2.9b.

HB,1 = (p7V1q/mCSB s (215)

@7 avB. Tabnuuo 2.10;

v4 = 70 % WBMAOKOCTI Ha JOBrOMY XOAy, M/C;

m, Maca KpaHa i BaHTaXoniAROMHICTb, Kr;

Sp AMHaMiYHa xopcTKicTb Bydepa, H/M.

Tabnuua 2.10 - JuHamiuHWiA KoedilieHT @7

Table 2.10 — Dynamic factor o7

where:

@7 see Table 2.10;

vy is 70 % of the long travel velocity (m/s);

m, is the mass of the crane and the hoist ioad (kg);
Sg is the spring constant of the buffer (N/m).

3HaqeHHsa AMHaMiYHOoro koedilieHTa ¢y
Values of dynamic factor ¢

Xapakrepuctuka Bydepa
Buffer characteristic

(p7 = 1,25

0,0<&,<0,5

97 =1,25+0,7(¢, - 0,5)

05<E, <1

Mpumitka. £, MOXHA BU3HAUMTK NPpUBIU3HO 3rigHO 3 PUCYHKOM 2.9
NOTE: &, may be approximately determined from Figure 2.9

1=~ —1) ‘..f*‘—. i
Fx1
.ﬁ Lﬁ:-s
2= =0 Lt
Fx2|
8
a) 6ycepHa cuna
a) Buffer force
lMo3Haxu:

1 — xapakTtepucTuka bydepa

o F wt
&, 1
b) xapaktepuctuka bydepa 14
b) Buffer characteristic Sp = FEIFd“
0

Key:
1 Buffer characteristic

Npsmitka. JonaTtkoBy iHcbopMaLlito Npo xapakrepuctmkm bydepis aus B EN 13001-2.
NOTE: For additional information about the characteristic of buffers see EN 13001-2.

PucyHok 2.9 — BusHaueHHs bydepHoT cunu

Figure 2.9 — Definition of the buffer force
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2.11.2 ByghepHi cunu Hg ,, noe'szaHi 3 pyxamu
eizka MOCMoOeo0eo KpaHa

(1) SKWO KOPUCHWUIA BaHTaX PO3roWAYETLCA Y
BiNNbHOMY CTaHi, rOpU30OHTarnNbHE HaBaHTaXEHHSA
HB,Z’ Lo npeacrasnse bydepHi cunn, Nnos'asaHi 3
PyXOM Bi3Ka MOCTOBOrO KpaHa abo nigsicHoro
Bi3ka, MOXHa npuiHaTH 3a 10% cymu nigHsTOl
Baru i Baru Biska MOCTOBOro KpaHa abo nigsicHoro
Bi3ka. B iHWMX BUNnagkax 6ycepHa cuna BU3Ha-
YaETbCA Tak CaMo, AIK NPU PYCi kpaKa, ans. 2.11.1.

2.11.3 lepeeepmairoyi cunu

(1) AKwo ropusoHTansHi HaBaHTaXXeHHs Ha KpaH
CTPUMYIOTBLCH, ane KpaH MOoXe NePEKNHYTUCA NpK
3iTkHeHHi BaHTaxy abo MigioMHOro NpUCTpolo 3
nepewxoaoto, HeobxigHO BpaxyBaTu Pe3ynbTylo-
4Yi CTaTWU4HI cunu.

2.12 BromMHi HaBaHTaXeHHA
2.12.1 [jii, euknukaHi oOHUM KpaHoOM

(1)P BTOMHi HaBaHTaXeHHs (ANs Po3paxyHKy Ha
BUMTPUBarnicTe) maiwTe OyTu pospaxoBaHi Tak,
wo6 BpaxyBaTW eKchnyaTauiHi yMoBM poa3no-
Ainy HaBaHTaxeHb Bif NIQHATOrO BaHTaxy i 4ito
Pi3HUX MOMOXeHb KpaHa Ha AeTanbHui poapaxy-
HOK BTOMMU.

Mpumitka. Konm € gocutk iHdopmauil wono ymos
eKkcnnyaTadlil, BTOMHI HaBaHTaXXeHHs Po3paxoBYHOTLCH
BignosigHo ao EN 13001 i gopaTtka A no EN 1993-1-9.
Akwo us indopmalis sigcyTHs abo HagaeTbes nepe-
Bara cripoLeHoMy niaxoay, 3aCTOCOBYIOTLCA HaCTYMHi
npaevna.

(2) ins HopManbHUX YMOB ekcnnyaTauil KpaHa
BTOMHi HaBaHTaXXeHHs BUPaXalTbCs 3a 0NOMO-
rol0 eKBiBaNeHTHMX HaBaHTaXeHb BTOMHOTO pyi-
HyBaHHA Qg AIKi MOXHA MPWUAHATYA 3@ MOCTINHY
BENUYMHY y Byab-AKOMY MOMOXKEHHI KpaHa, Wwob
BU3HAUUTU eheKkTV BTOMHOIO HaBaHTaXKeHHs.
MNpumitka. Us npouepypa cymicha 3 EN 13001.
Hessaxawun Ha Te, W0 BOHA € CNpoLWeHUm ﬂiAXO,QOM
0O pospaxyHky nponiTHuX By[oB KO3NOBOro KpaHa,
BOHa 3abeaneyvye BiANOBIAHICTE HEMOBHOI iHpopmMauii
Ha cTagii NpOeKTYBaHHS,

(3) ExBiBaneHTHe HaBaHTaXeHHs1 BTOMHOIO pyii-
HyBaHHA Q, MOXe 6yTu pospaxoBaHe Tak, WO
BKIoYaTUME edekTi icTopii HaBaHTaXeHb, Lo
BMHUKaOTL Y 3B'§3KYy i3 3agaHuMM YMOBamu
eKcnnyaradil, a Takox BigHoLeHHAM aBconiTHOT
KiNbKOCTi UMKNIB HaBaHTa)XXE€HHS BNPOOOBX ne-
penbdayyBaHoro CTpoKy cnyxbu KOHCTPYKUil Ao
KOHTPOMbHOrO 3HaueHHst N = 2,0x108 yuknis.
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2.11.2 Buffer forces Hp , related to movements
of the crab

(1) Provided that the payload is free to swing, the
horizontal load Hp , representing the buffer forces
related to movement of the crab or trolley may be
taken as 10 % of the sum of the hoist load and the
weight of the crab or trolley. In other cases the
buffer force should be determined as for crane
movement, see 2.11.1.

2.11.3 Tilting forces

(1) If a crane with horizontally restrained loads
can tilt when its load or lifting attachment collides
with an obstacle, the resulting static forces shall
be considered.

2.12 Fatigue loads
2.12.1 Single crane action

(1)P Fatigue loads shall be determined such that
the operational conditions of the distribution of
hoist loads and the effects of the variation of cra-
ne positions to the fatigue details are duly conside-
red.

NQTE: Where sufficient information on the operational
conditions is available, the fatigue loads may be
determined according to EN 13001 and EN 1993-1-9,
Annex A. Where this information is not available, or
where a simplified approach is favoured, the following
rules apply.

(2) For normal service conditions of the crane the
fatigue loads may be expressed in terms of fa-
tigue damage equivalent loads Q, that may be
taken as constant for all crane positions fo deter-
mine fatigue load effects.

NOTE: The procedure is compatible with EN 13001
however it is a simplified approach for gantry girders to
comply with incomplete information during the design
stage.

(3) The fatigue damage equivalent load Q, may
be determined such that it includes the effects of
the stress histories arising from the specified ser-
vice conditions and the ratio of the absolute num-
ber of load cycles during the expected design life
of the structure to the reference value N = 2,0x10°
cycles.
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Ta6nuuna 2.11  — Knacudikauis BTOMHUX Aii kpaHiB BignosigHo go EN 13001-1

Table 2.11 — Classification of the fatigue actions from cranes according to EN 13001-1

Knac cnekrpa HaBaHTaXeHHs @ @ Q2 @ Q S
Class of load spectrum k< 00313 20313 < | 0.0825< | 0125< | 025¢< 0,5 <
’ <kQ<0,0625|<kQ<0,125|<kQ<0,25| <kQ<05| <kQ<10
Knac 3aranbHoi KinbKocTi unknis
class of total number of cycles
Uo C<1,6x104 So So Sy So So So
Uy | 1,6x10%<C<3,15x10% So So So So So S,
Uy | 3,15x10%<C<6,3x10* Sy Sy Sy So S, S,
Us | 6,30x104<C<1,25x10° So So So S, S, S,
Uy | 1,25x10%<C<2,50x10° So Sy S, S, S5 Sy
Us | 2,50x10%<C<5,00x10° So S; S, S; S, S;
Us | 5,00x105<C<1,00x108 S, S, Sy S, S Se
Uz | 1,00x108<C<2,00x108 S, S, S, S Sg S;
Ug | 2,00x108<C<4,00x108 S, Sy Ss Ss S; Sg
Uy | 4,00x108<C<8,00x108 Sy Ss Ss S, Sg Sy
ae

kQ koedilieHT cnekTpa HaBaHTaXeHHA ANs YCiX PobiT, WO BUKOHYIOTLCS 3@ AOMOMOro KpaHa,
C 3ararnbHa KinbKicTb po6o41X LMKMIB BrPpOAOBX PO3PaxyHKOBOMO CTPOKY Crlyxbu kpaHa.
where:

kQ is a load spectrum factor for all tasks of the crane;

C is the total number of working cycles during the design life of the crane.

Mpumitka. B EN 13001-1 knacu S; po3noginsioTbes 3rigHo 3 icTopieto eeKTIB HAaBAHTAXKEHHS — NapamMeTpa S, AKUA
BU3HAYAETLCA AK:

s = vk, ge:

k KoedilieHT cnekTpa HaBaHTaXEHHS;

L KINBKICTb LMKANIB HaBaHTaxeHHs C, cnissigHeceHe 3 2,0 - 10% LuMKNiB HABAHTAXEHHS.

Lis knacudpikawis 3acHOBaHa Ha 3aranbHiit TPUBANoCTi CTPOKY CNyxou 25 pOKiB.

NOTE: The classes S; are classified by the stress effect history parameter in s EN 13001-1 which is defined as:
s = vk where:

k is the stress spectrum factor;

v is the number of stress cycles related to 2,0 x 108 stress cycles.

The classification is based on a total service lifeof 25 years.

(4) BroMHe HaBaHTaKeHHs MOXHa BU3HAaYNTU SK:

(4) The fatigue load may be specified as:

Qe = (Pfat}‘-iQmax,i s (2.16)

ne:

Qpnax i MaKCUMMarbHE XapaKTepUCTUIHE 3HaYeHHs
BEPTUKANbHOTO HaBaHTaXEHHS Ha i-Te KONeco;
;= hq o jKOEILIEHT EKBIBANEHTHOTO PyiiHyBaH-
HA AN BBEAEHHS MonpaBku Ha BiANOBIAHWA
CTaHOapTU30BaHMI CNEeKTp BTOMHOIO HaBaHTa-
XEHHS | abCconoTHY KINbKiCTb LMKMIB HaBaHTa-

»eHHs BiaHocHo N = 2x10° LMKNIB.

where:
Qmax,i IS the maximum value of the characteristic
vertical wheel load /;

M = Aq Ay is the damage equivalent factor to
make allowance for the relevant standardized fa-
tigue load spectrum and absolute number of load
cycles in relation to N = 2x10° cycles;

35



ACTY-H B EN 1991-3:2012

Ym
AQ,' i m n; ;
Ay ="TkQ = ( Z ] J , (2.17)
! ; maxAQ,- Zn,‘,j
Ym
2.
hoi =Wnv = fN : (2.18)

ne

AQ;; amnniTyna HaBaHTaXEHHA B j-Tomy piana-
30Hi Ha i-Te koneco: AQ; ; = Q; j —Qmini:
MaxAQ; MakCMManbHa amniTyaa HaBaHTaKeHHs
Ha /-Te koneco: MaxAQ; = Quax ;i = Qmin 7

kQ,v koedilieHTH eKBIBaneHTHOro pynHyBaHHS,
M Haxun KpUBOT BTOMHOI MiLlHOCTI;

@r,t KOEDILIEHTU eKBiBANEeHTHOro PyvUHYBaHHSA
npv AMHaMIYHOMY HaBaHTaeHHi, aus. (7);

i — KinbkicTb konic N = 2x108.

Mpumitka. 3HadeHHs m aue. B EN 1993-1-9; takox
OuB. NpUMITkK Ao Tabnuui 2.12.

(5) LLlo6 pospaxyBaTu 3HaHUEHHSA A, BUKOPUCTAHHS
KpaHiB MOXHa KnacudikysaTi BIiANOBIAHO A0
CneKkTpa HaBaHTAXEHHS | 3aranbHOI KiNbKOCTI LMK-
niB HaBaHTaXeHHA, SK nokasaHo B Tabnuui 2.11.

(6) 3nayeHHs A OepeTtbca 3 Tabnuui 2.12
BiAnoBigHO Ao Knacudikauil kpaHis.

where:

AQ,-J is the load amplitude of range j for wheel i.
AQ;; =Q;; — Qmin,;

maxAQ; is the maximum load amplitude for wheel
i: maxAQ; = Quax.i — Qmin,i

kQ,v are the damage equivalent factors;

m is the slope of the fatigue strength curve;

0yt IS the damage equivalent dynamic impact fac-
tor, see (7);

i is the number of the wheel N = 2x106,

NOTE: For the value of m see EN 1993-1-9, see also
notes to Table 2.12.

(5) For determining the A-value the use of cranes
may be classified according to the load spectrum
and the total number of load cycles as indicated in
Table 2.11.

(6) A-values may be taken from Table 2.12 ac-
cording to the crane classification.

Ta6nuus 2.12 - 3HaueHHs A; BiANOBIAHO A0 knacudikatlii KpaHis

Table 2.12 - A;-values according to the classification of cranes
Knacu S
Classes S So Sy S, S, S4 Ss Sg S, Sg Sy

HopmanbHi HanpyxeHHs 0.198 | 0.250 | 0,315
normal stresses ’ ' f

0,397 | 0,500 | 0,630 | 0,794 | 1,00 | 1,260 | 1,587

3cyBHi HANPYXeHHs 0379 | 0.436 | 0,500
shear stresses ’ ’ '

0,575 | 0,660 | 0,758 | 0,871 | 1,00 | 1,149 | 1,320

used.

HSI KpaHa MOXHa 3HalTh B goaarky B.

given in Annex B.

MpwnmiTka 1. Mpu po3paxyHKy 3HaUEHs A BUKOPUCTOBYBAIIMCH HOPMAri3oBaHi CNeKTPY HaBaHTa)KEHHS! 3 I'ayCCOBUM
PO3NOAINOM ANA edeKTiB HABAHTAKEHHS, 3aKOHOM HaKOMUYEHHs ywkomkeHb MaiHepa i pagkw S—N BTOMHOI
MILHOCTi 3 Haxunom m = 3 gns HoOpMarnbHWUX HanpyXeHb | M = 5 AnA 3CyBHUX HaNpyXeHb.

NOTE 1: In determining the A-values standardized spectra with a gaussian distribution of the load effects, the Miner
rule and fatigue strength S—N lines with a slope m = 3 for normal stresses and m = 5 for shear stress have been

MpwmmiTka 2. Akwo knacudikauis kpaHa He BKNoUeHa A0 AeTanizoaHoi cneundikaLlii, BKasiBku OO0 3aCTOCYBaH-

NOTE 2: In case the crane classification is not included in the specification documents of the crane indications are
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(7) KoedilieHT eKBiBANEHTHOTO PYUHYBaHHA Npu
AMHaMIYHIA aii @ry B HOPMANbHUX YMOBAX MOXHA
MPURHATK 3a:

1+
2

Ofat,1 =

2.12.2 Eghexmu po3maxy HanpyxeHs nid dieto
6azamokosticHux KoHCMpYKUit a6o KpaHie

(1) Po3max HanpyXeHb BHacsifoK HaBaHTaXeHb
Ha KOMeco, eKBIBANEHTHNX PYIHYBaHHIO Q, MOX-
Ha po3paxyBaTy, BUXOAAYM 3 OLIHKK iCTOPIN Ha-
BaHTAXEHHS ANA AeTarnbHOoro po3paxyHKy BTOMMU.

Mpwumitka. CnpolyeHi Niaxoam 3 BUKOPUCTaHHAM 3Ha-
yeHb A; 3 Tabnmui 2.12 aue. B n. 9.4.2.3 EN 1993-6.

3 Oil, BUKITMKAHI OBNAAHAHHAM

3.1 Cchepa 3acTocyBaHHA

(1) Lien poapin 3acTocoBy€ETHCA A0 OMOPHUX KOH-
CTPYKLiil NOBOPOTHOrO YCTATKyBaHHS, sike BUKMU-
Kae AWHaMivHi edekTy B ofHin i Binblie nno-
LUHAaXx.

(2) Y uboMy po3gini npeacTasneHi meToan pos-
paxyHKy AuHamidHoi nosefiHku i ecpexTiB Ail Ans
nepesipk1 Geanekn KOHCTPYKLIN.

MpumiTtka. Xo4a TOHHY MEXY BCTAHOBUT HEMOXIUBO,
3aranom MOXHa NPUNYCTUTK, Lo BIAHOCHO maroraba-
puTHoro oBnagHaHHs, B sikoMy o6epTaloTbCs nuule
OKpeMi uacTuHu, Bara He nepesuuwye 5 kH, a no-
TYXHIGTb € MeHLLIOIO 3a 50 kBT, edpexTv 4il BrtoYeHi B
pO3paxyHOK NPUKNaZeHux HaBaHTaxeHb, | TOMy Hemae
HeobxiaHOCTI B iX OKpEeMOMY poarnsfi. Y Takux Bunag-
Kax, o6 3aXUCTUTU MALMHV | obnagHaHHs, AOCUTb
BCTAHOBWTW Mifl ONOPHOIO pamoio Tak 3BaHi Bibponor-
nvHayi. MNpukiagamu € npanbHi MaWwmHK i HeBenwki
BEHTUNATOPM.

3.2 Knacudikauin gin
3.2.1 3azanbHi NONIOXEHHSA

(1)P Liii o6nagHaHHn NOAINSIOTECA Ha MOCTIRHI,
3MiHHI | aBapiiHi, AKi NpencTaBneHi pisHUMK Mo-
AensiMu, onucadi B 3.2.2-3.2.4.

3.2.2 MocmitHi if

(1) Mocriitni Aii B Nnpoueci ekcnnyaraduii BKIova-

I0Tb BNACHY Bary yCix HEPYXOMWX i pyXOMUX AeTa-

nel, a TakoX CTaTUYHI ekcnnyaTauindi aii, wo

BUHUWKaIOTb BiA:

— BRnacHoi BarvM poTopiB i kopnycy (Mo BepTu-
Kani);

Piat,2 =

[OCTY-H B EN 1991-3:2012

(7) The damage equivalent dynamic impact factor
@z for normal conditions may be taken as:

1+(p2
2

(2.19)

2.12.2 Stress range effects of multiple wheel
or crane actions

(1) The stress range due to damage equivalent
wheel loads Q, may be determined from the eval-
uation of stress histories for the fatigue detail con-
sidered.

NOTE: For simplified approaches using the values &;
from Table 2.12, see EN 1993-6, 9.4.2.3.

3 ACTIONS INDUCED BY MACHINERY

3.1 Field of application

(1) This section applies to structures supporting
rotating machines which induce dynamic effects
in one or more planes.

(2) This section presents methods to determine
the dynamic behaviour and action effects to verify
the safety of the structure.

NOTE: Though a precise limit cannot be set, in general
it may be assumed that for minor machinery with only
rotating parts and weighing less than 5 kN or having a
power less than 50 kW, the action effects are included
in the imposed loads and separate considerations are
therefore not necessary. in these cases the use of so
called vibration absorbers under the supporting frame
is sufficient to protect the machine and the surroun-
dings. Examples are washing machines and small
ventilators.

3.2 Classification of actions
3.2.1 General

(1)P Actions from machinery are classified as per-
manent, variable and accidental actions which
are represented by various models as described
in3.2.2t0 3.2.4.

3.2.2 Permanent actions

(1) Permanent actions during service include the
self-weight of all fixed and moveable parts and
static actions from service such as:

— self-weight of rotors and the hull (vertical),
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— BIACHOI Barn XOnogunbHUKIB 3 ypaxyBaHHAM
3anoBHEHHA BOAOIK (NO BepTUKani), SKWO ue
HeobXigHo;

— Aii pospigxeHocTi ans Typ6iH, BUNapHUKN AKX
CMony4eHi 3 KOpnycom komneHcatopamu (rno
BEPTUKan i No ropuacHTani);

— obepTanbHOro MOMEHTY MeXxaHiamy, Lo nepe-
AaeTbeCst HAa PYHOAMEHT Yepes Kopnyc (napHn-
MU BepTUKaNbHUMU cunamm);

—~ CWUNK TepTH B NIALIMNHWKAX, BUKNUKAHI Tenno-
BUM PO3LLUPEHHAM KOPNYCY (NO ropy3oHTani);

— pii Big BNacHoi Bary, cun i MOMeHTIB B Tpybax,
MoB'A3aHVUX 3 TENMOBMAM PO3LLMPEHHSM, AN
rasy; NOTOKY | TUCKY rasy (no BepThkaniino ro-
pusohTani);

— TemnepaTypHux ecdpekrie Big obnagHaHHA Ta
TpyO, Hanpuknad, Npu pisHUUI TemnepaTypu
MexaHiamy Ta Tpy0 i3 pyHOaMeHToM,

(2) MocrTinHi Aii Ha nepexigHUx cTagiax (MOHTaX,

TexHi4yHe obcnyrosyBaHHs abo peMoHT) BU3Haya-

IOTbCA BNACHOK Barow, BKNOYAKYM  TiNbKKU

NiAAOMHEe YCTaTKyBaHHA, NIAMOCTI i iHWI Aono-

MDKHI IpUCTPOI.

3.2.3 3minni OiF

(1) 3miHHI gii obnagHaHHA B Nnpoueci HopManbHoI
ekcnnyarauii € AuHaMiMHUMK OisMU, BUKNTMKAHK-
MV NPUCKOPEHHSIM MACH, TaKVMMU 5IK:

— MepioanyHO AiloHi YaCTOTHO 3aneXHi Hecydi
cUnn, NoB'A3aHi 3 eKCLUEHTPUCUTETOM Mac, WO
obepTalTbcs Ha BCiX HaNpsIMKax, NepeBaXHO
nepneHavKynsipHoO A0 OCi pOTOopiB;

— CMNN HeBpiBHOBaXXeHO! macu abo MOMeHTH
iHepuiT;

— nepioguyHi ekcrnnyaTauiiHi gil, 3anexHi Big
YNy obnagHaHHs, siki nepefaloTbeA Ha yH-
AaMeHT Yepe3s kopnyc abo Hecy4y NOBEPXHIO;

— cunn abo MOMEHTH, NOB'A3aHI 3 BKIOYEHHSIM
abo BUKITIOYEHHSM UM iHILMMW NepexiaHumu
CTaHaMu, TakMMu K CUHXPOHi3aLis.

3.2.4 Aesapiiini 9it

(1) AsapiiHi gii MOXyTb BUHUKHYTU B pe3ybTari:

— TUM4YacoBOrO 30iNblUEHHA eKCUeHTPUCHTETY
Mac (Hanpuvknag, NoMoOMKKN ransm, BUNaakoBoi
dedopmauil abo pospusy oci pyxoMmx gerta-
newn);

— KOPOTKOrO 3amMukaHHs abo nopylieHHs B3a-
emognii Mk reHepatopamu i 00nagHaHHAM;

— edbeKTiB AMHaMIYHOro ygapy B pe3ynbrari 3a-
KpuTTa Tpybonposogis.
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— self-weight of condensers, if relevant, taking
account of the water infill (vertical);

— actions from vacuum for turbines, the conden-
sers of which are connected to the hull by com-
pensators. (vertical and horizontal);

— drive torques of the machine transmitted to the
foundation by the hull (pairs of vertical forces);

— forces from friction at the bearings induced by
thermal expansion of the hull (horizontal);

— actions from self-weight, forces and moments
from pipes due to thermal expansion, actions
from gas; flow and gas pressure (vertical and
horizontal);

— temperature effects from the machine and pi-
pes, for instance temperature differences bet-
ween machine and pipes and the foundation.

(2) Permanent actions during transient stages
(erection, maintenance or repair) are those from
self-weight only including those from hoisting
equipments, scaffolding or other auxiliary de-
vices.

3.2.3 Variable actions

(1) Variable actions from machinery during nor-
mal service are dynamic actions caused by accel-
erated masses such as:

— periodic frequency-dependent bearing forces
due to eccentricities of rotating masses in ail
directions, mainly perpendicular to the axis of
the rotors;

— free mass forces or mass moments;

— periodic actions due to service depending on
the type of machine that are transmitted by the
hull or bearings to the foundations;

— forces or moments due to switching on or off or
other transient procedures such as synchro-
nisations.

3.2.4 Accidental actions

(1) Accidental actions can occur from:

— accidental magnification of the eccentricity of
masses (for instance by fracture of brakes or
accidental deformation or rupture of axle of
moveable parts);

— short circuit or out of synchronisation of the
generators and machines;

— impact effects from pipes by shutting down.



3.3 PoapaxyHkoBi cutyauii

(1)P BignosigHi aii, BuknukaHi obnagHaHHsAM, no-
BUHHI pO3paxoByBaTUCH ANA KOXHOI pO3paxyHKo-
BOI cuTyalji, Bu3Ha4eHoi 3rigHo 3 EN 1990.

(2)P PospaxyHkoBi cutyauii BubupaloTecst Ans

nepesipKu1, Yu:

— YMOBW ekcrnnyaTauii obnagHaHHs Bignosifa-
H0Tb eKCryaTauiiHUM BUMOTaM i He BUKNUKa-
I0Tb YLIKOOXKEHHS OMOPHUX KOHCTPYKLIA i
dyHAaMeHTiB 06nagHaHHA B pesynbrarti asa-
PiiHKX 4R, sIKi MOXYTb NepeLuKoanTn nogans-
LLIOMY BUKOPUCTAHHIO L€ KOHCTPYKLUil B Mpo-
ueci noaansLoi ekcnnyaTtauii;

— 3HaxoauTbCsA B AONYCTUMUX MEXax Ais Ha OTo-
YeHHs, Harnpuknag, nepelkoan 4yTnusomy
yCTaTKyBaHHI0,

— Y KOHCTPYKLii HEe BUHWUKaE rpaHM4HOro CraHy
3a HEeCyu0lo 3a4aTHICTIO;

— Y KOHCTPYKLUii HE BUHMKAE rpaHN4YHOro crtaHy
3a BTOMOIO.

Mpumirtka. AKLLO He BKasaHe iHLWwe, BUMOTY A0 eKkcnya-

TauitHOI NpuAaaTHOCTI NOBUHHI poO3paxoByBaTUCA ANA

KOXHOIO OKPEMOTO NPOEKTY.

3.4 Cnoci6 3anaHHA gin
3.4.1 Mpupoda HasaHMaXxeHb

(1)P Mpu po3paxyHky edhekTiB Aii cnia po3pisHATA
cTaTUuHI | AuHaMivHi edexTu aii.

(2)P Mpu cratvdHux Aisx B po3paxyHOK MaloTb
GyTu BKOYeHi ecbekTy, BUKknuKaHi Ak obnagHaH-
HSAM, TaK i KOHCTPYKLiEtO.

MNpumiTka. CTatuyiHKMK dismu oBnagHaHHA € NOCTiNHI
Aii, Bu3HaveHi B 3.2.2. BoHn MOXyTb BUKOPUCTOBYBA-
TUCA ONSA BU3HAJYeHHA edbekTie noB3yyocti abo ans
TOro, WOo6 nepekoraTUcs B ToMy, Wwob He 6ynu nepe-
BULLIEHi BCTAHOBNEHI 0OMeXeHHs cTaTudHnx aedop-
mauiin.

(3)P EdbekTnt AnHaMIYHOI Aii NoBUHHI pO3paxoBy-
BaTUCA 3 ypaxyBaHHSAM B3aemogil MiX 30yKeH-
HSAIM oGnagHaHHA | KOHCTPYKLT.

Npwmitka. JuHamivHumn gismu oBnagHaHHs € Tum4a-
COBI Aii, Bu3Ha4eHi B 3.2.3.

(4)P EdbekTtu aMHamivHoI Aii NOBUHHI BU3Ha4aTu-
CA 33 OOMOMOroK LUWHAMIMHOMO pO3paxyHKy 3
BiANOBIAHUM MOLEOBaHHAM CUCTEMM KONMBaHb
i guHamiyHoi aii, aus. 3.4.2.

(5) OnHamiyHUMU edhbekTaMi MOXHa HexTyBaTu,
SIKLLLO BOHUW HECYTTEBI.
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3.3 Design situations

(1)P he relevant actions induced by machinery
shall be determined for each design situation
identified in accordance with EN 1990.

(2) Design situations shall in particular be se-

lected for verifying that:

— the service conditions of the machinery
conform to the service requirements and no
damage is induced to the structure supporting
the machine and its foundation by accidental
actions that would infringe the subsequent use
of this structure for further service;

— the impact on the surroundings, for instance
disturbance of sensitive equipment, is within
acceptable limits;

— no ultimate limit state can occur in the structure;

— no fatigue limit state can occur in the structure.

NOTE: Unless specified otherwise, the serviceability
requirements should be determined for the individual
project.

3.4 Representation of actions
3.4.1 Nature of the loads

(1)P In the determination of action effects a dis-
tinction shall be made between the static and the
dynamic action effects.

(2)P In the static actions both those from machin-
ery and those from the structure shall be included.

NOTE: Static actions from machinery are the perma-
nent actions defined in 3.2.2. They may be used for
determining creep effects or for verifying that pres-
cribed limitations of static deformations are not
exceeded.

(3)P The dynamic action effects shall be deter-
mined taking into account the interaction between
the excitation from the machinery and the
structure.

NOTE: The dynamic actions from the machinery are
the variable actions defined in 3.2.3.

(4)P Dynamic action effects shall be determined
by a dynamic calculation with an appropriate
modelling of the vibration system and the dynamic
action, see 3.4.2.

(5) Dynamic effects may be disregarded where
not relevant.
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3.4.2 ModemosaHHsa OuHamiyHux Oil

(1) OuHamiuHi aii obnagHaHHSA, WO cKnafaeTbes
TiNbKkK 3 Aetanein, Wwo obepralTbCs, Hanpuknaga,
poTauifiHux komnpecopis, TypbiH, reHepartopiB i
BEHTUNATOPIB, CKNajalTeCA 3 NepioguyHo
3MIHHUX CUM, SIKi MOXHa BU3HAUYUTK 33 OOMOMO-
rol0 CUHycoinansHoOl chyHKUIT, AnB. PUCYHOK 3.1.

(2) MOMEHT KOpOTKOro 3amukaHHsa M, (f) moxHa
npeacTaBuTK 3a JONOMOTO0 KOMBIHAULIT CMHYCOI-

3.4.2 Modelling of dynamic actions

(1) The dynamic actions of machines with only ro-
tating parts, e.g. rotating compressors, turbines,
generators and ventilators, consist of periodically
changing forces which may be defined by a sinu-
soidal function, see Figure 3.1.

(2) A short circuit M,(f) moment may be repre-
sented by a combination of sinusoidal mo-

Pucyuok 3.1 — NapMoHiitHa cuna

Figure 3.1 — Harmonic force

fanbHUX giarpam, Wo BiobusaloTb 3anexHiCTb
MOMEHTY | Yacy npv B3aemopii potopa 3 Kopny-
COM.

3.4.3 MoOenroeaHHs1 83aeMO0ii KOHCMPyKUil
ma o651a0HaHHA

(1)P CucTema KOMMBaHb, L0 CKagaeTben 3 06-
nagHaHHA Ta ByniBenbHOI KOHCTPYKLT, NOBUHHA
MOAENIOBATUCA Tak, Wob 36ymKeHHSN, KiNbKICTb
Mac, BNacTUBOCTI XOPCTKOCTI | 3aracaHHsa Bynu
JOCTaTHLOK MIpOI0 BPaxoBaHi B po3paxyHKax
haKTUYHOT AUHAMIUHOT NOBEIHKK.

(2) Mogenb Moxe ByTu MiHItHO NPYXHOIO 3 KOH-
LieHTpoBaHumu abo po3noaineHuMn Macamu, Lo
noB'A3aHi 3 NPY)XUHaMK i| CIUPaKOTHCS Ha MPYXUHK.

(3) 3aranbHuii LEHTP TAXIHHS CUCTEMU (Hanpuk-
nan, dyHAaMEHTY i MalWmrHW) NOBUHEH 3Haxoan-
TUCH siKkomora Bnwkve A0 TiET X BepTUKanbHOI
NiKii, Wo i ueHTp nnowi dyHgaMeHTy, JOTUYHOTo
[0 r'pyHTy. Y Byab-Akomy BUNAAKY €KCLIEHTPUCK-
TET PO3NOAiINYy Mac He NOBMHEH NEepeBuLlyBaTh
5 % [oBXMHU CTOPOHW KOHTakTy. Kpim Toro,
UEHTP TSXIHHS CUCTEMM, L0 CKNanaeTbes 3 Ma-
WKMHW | dyHOAAMeHTY, MOBMHEH 3HaxoauTucs,
SIKLIO Lie MOXIUBO, HWXYE BepluMHU byHOaMEH-
THOro 6rioka.

(4) B uinomy HeobBXiHO PO3rMAHYTA TPU MOXIU-
BUX CTyNeHi cBoboan ANs NepeTBopeHb i TP MOX-
nuBuX CTyneHi ceoboam ans poTauin; npore, fK
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ment-time diagrams acting between the rotor and
the hull.

3.4.3 Modelling of the machinery-structure in-
teraction

(1)P The vibration system composed of the ma-
chine and the structure shall be modelled such
that the excitations, the mass quantities, stiffness
properties and the damping are sufficiently taken
into account to determine the actual dynamic
behaviour.

(2) The model may be linear elastic with concen-
trated or distributed masses connected with
springs and supported by springs.

(3) The common centre of gravity of the system
(for instance of the foundation and machine)
should be located as near as possible to the same
vertical line as the centroid of the foundation area
in contact with the soil. In any case the eccentric-
ity in the distribution of masses should not exceed
5 % of the length of the side of the contact area. In
addition, the centre of gravity of the machine and
foundation system should if possible be below the
top of the foundation block.

(4) In general the three possible degrees of free-
dom for translations and the three degrees of
freedom for rotations should be considered; it is



npaBuno, Hemae HeOoOXiOHOCTI B 3aCTOCYBaHHI
NPOCTOPOBOI MoAeni.

(5) BnactusocTi niATpuMyBanbHOro cepeaosutla

B KOHCTPYKLUIi hyHOamMeHTy MalTb ByTH KOHBEpP-

TOBaHi y Bupa3sax moaeni (BnacTuBOCTAX NPYXUH,

koediuieHTax 3aracaHHsi Towo). HeobxigHumu

BNaCTUBOCTAMM €:

— Ans rpyHTiB: AnHaMmivyHuA G-moaynb i Koe-
dilieHTN 3aracaHHs;

— ANA Nanb: AUHaMIYHI NPYXKUHHI MOCTINHI y BEp-
TUKaNbHOMY i FOPU3OHTANLHOMY HanpsaMax;

—~  OJIR MPYXWH: NPYXWHHI NOCTIWHI Y BEPTUKaNb-
HOMY i rOPU3OHTaNbHOMY HanpsMax i 4nsa ry-
MOBUX NPYXWH — AaHi Npo 3aracaHHA.

3.5 XapakTepuCTU4Hi 3Ha4YeHHA

(1) Big suroTtiBHuka obnagHaHHs mae 6ytn otpu-
MaHui NMOBHUA OrNsh CTATUYHMX | AUHAMIYHMX
CVn NS PisHAX PO3paxyHKOBUX CUTYaLin pa3oM 3
yCiMa iHWUMW JaHUMW NPO YCTaTKyBaHHA, Taku-
MW SIK KOHTYDHI KPECMNeHHS, Bara HepyXoMux i py-
XOMUX YaCTWH, LWUBMAKOCTI, BanaHcyBaHHsA TOLLO.

(2) Bin supobHuka obnagHaHHA maloTb ByTU OT-

pUMaHi HACTyMHi AaHi:

— CcXema HaBaHTaxeHHs1 obnanHaHHs 3 BKa3is-
KO0 MICLIA NPUKNaaaHHsA, BeNUYMHYK | HanpsMu
YCiX HaBaHTaXeHb, BKITIOYAOUN AUHAMIYHI Ha-
BaHTaXEHHS;

—  WBWAKICTb 0BnagHaHHs;

— KPWUTWMHI 3HAYEHHA WBWOKOCTEN 06NaaHaHHs;

— rabapuTHi po3mipy dyHOAMEHTY;

— MOMEHT iHepLii KOMNOHEeHTIB obnaaHaHHA;

— [peTanisauis BCTaBOK i 3aKnageHHsa apmartypm,

— po3TawyBaHHA TpyGOonpoBo4iB, kaHanis TOLWO,
a TakoX iX ONOPHI ENEeMEHTH;

— Temnepatypa B pi3HUX 30Hax nig Yac excrnya-
Tauyir;

— [ONYCTUMI 3MiLLEHHS TOYOK NPUKNafeHHs Ha-
BAHTAXEHHA Ha MallWHHEe YCTaTKyBaHHA B
npoLeci HopMaribHoOT ekcnnyaradii.

(3) Y npoctux Bunagkax AvHaMmiyHi cunu (BinbHi
cunn), siKi fitoTb Ha getani obnagHaHHsA, Wwo obep-
TATbLCA, PO3PAXOBYOTLCA HACTYNMHUM YUHOM:
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however in general not necessary to apply a three
dimensional model.

(5) The properties of the supporting medium of
the foundation structure should be converted in
terms of the model (springs, damping constants
etc.). The required properties are:

— for soils: dynamic G-modulus and damping
constants;

— for piles: dynamic spring constants in vertical
and horizontal directions

— for springs: spring constants in horizontal and
vertical directions and for rubber springs the
damping data.

3.5 Characteristic values

(1) A complete survey of the static and dynamic
forces for the various design situations should be
obtained from the machine manufacturer together
with all other machine data such as outline draw-
ings, weights of static and moving parts, speeds,
balancing etc.

(2) The following data should be obtained from

the machine manufacturer:

— loading diagram of the machine showing the
location, magnitude and direction of all loads
including dynamic loads;

— speed of the machine;

— critical speeds of the machine;

— outline dimensions of the foundation;

— mass moment of inertia of the machine com-
ponents;

— details of inserts and embedments;

— layout of piping, ducting etc, and their suppor-
ting details;

— temperatures in various zones during opera-
tion;

— allowable displacements at the machine bea-
ring points during normal operation.

(3) In simple cases, the dynamic forces (free
forces) for rotating machine parts may be deter-
mined as follows:

FS =me,23M = MO, (o),eM ), (31)

ae
Fs He3anexHa cuna poTtopa;
mg Maca poTopa;

where:
Fsis the free force of the rotor;
mg is the mass of the rotor;
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®, Kpyrosa (KyToBa) 4actoTta poTtopa (paa/c);
€ EKCLLEHTPUCUTET Macu poTopa;

o, TO4YHiCTb HanaHcyBaHHs poTopa, BUpaXKeHa
K aMnniTyaa WBUAKOCTI.

(4) Ans TodHOCTI 6anaHcyBaHHA HeobXigHO pos3-

FMAHYTU HACTYNHI CTaHK:

— CTi¥KWiA cTaH
obnagHaHHs nobpe 3banaHcosaHe. [poTte 3
YacoM piBHOBara NMOHWXYETbCS [0 PiBHSA, nes-
Be MNPUAHSITHOMO ANs HOpMasnbHOI eKcrnnya-
Tauii. BctaHoBnena Ha obnagHanHi cuctema
nonepemkKeHHs rapaHTye, Wo y pasi nepesn-
LWeHHA NeBHOT MeXi onepatop byae nonepea-
XeHui. [10 MOMEHTY JOCATHEHHSA UiEl MexXi He
MOX€e CTaTUCH HiKNX KONMBaHb, L0 MOWKOA-
XKYIOTb KOHCTPYKLii | OTOYEHHS, | BUKOHYHOTBCS
BMMOTM A0 piBHA BibpaLin.

— TUM4YacoOBWiA CTaH
6anaHcyBaHHsI NOBHICTIO MOPYLIEHEe BUNaLKoO-
BOK MOJIED: CUCTeMa CynpoBOAY rapaHTye
BUKNIOYEHHA MawnHW. KoHCTpyKuia Mae ByTtu
AOCUTb MILHOIO, WO6 NPOTUCTOATA OUHAMIY-
HUM cUnam.

(5) Y npocTtux Bunagkax edekT B3aemogdii B pe-
3ynbTati 36ymkeHHs MallnHM Macoto obepTaHHs i
AvHamiyHa noBeaiHka KOHCTPYKLIT MOXyTb BUpa-
XKaTucs Yyepes exkBiBaneHTHY CTaTUYHy Cuny:

Feq

ae

F ¢ He3anexHa cuna poTopa,

©py AMHAMIYHAY KoeILIIEHT, AKUA 3aneXuTb Bif
BiAHOLWEHHS BNAcHOI 4acToTu N, (41 wg) KOHCT-
PYKUIT A0 4acTOTH 30yXKyIoHOol Cunut ng (4n o) |
KoedilieHTa 3aracaHHA (.

(6) Ans cvn (BiNbHWX CUN NOBOPOTHOrO YCTaTKy-
BaHHA), LLLO rapMOHIAHO 3MIHIOIOTLCA, KoediLlieHT
NocUneHHA MoXKHa 064MCNUTU HACTYNHAM YUHOM:

a) npu HesHa4HoMy 3aracaHHi abo cTaHi, aaneko-
My Bi[] pe30HaHCy

oM =

6) y pasi BUHMKHEHHS PE3OHaHCY w, = 0g MPU
KoedilieHTi 3aracaHHs
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0f -0

o, is the circular frequency of the rotor (rad/s);
ey, is the eccentricity of the rotor mass;

o€ is the accuracy of balancing of the rotor, ex-
pressed as a velocity amplitude.

(4) For the accuracy of balancing, the following

situations should be considered:

— persistent situation:
the machine is well balanced. However, with
time the balance of the machines decreases to
a degree that is just acceptable for normal
operation. A warning system on the machine
ensures that the operator is warned in case of
exceeding a certain limit. Up to that state of
balance no detrimental vibration may occur to
the structure and the surroundings and the
requirements concerning the vibration level
are to be fulfilled.

— accidental situation:
the balance is completely disturbed by an acci-
dental event: the monitoring system ensures
the switch off of the machine. The structure is
to be strong enough to withstand the dynamic
forces.

(5) In simple cases the interaction effect from the
excitation of a machine with a rotating mass and
the dynamic behaviour of the structure may be ex-
pressed by a static equivalent force:

=Fsom (3.2)

where:

F. is the free force of the rotor;

¢y 1s the dynamic factor which depends on the ra-
tio of the natural frequency n, (or w,) of the struc-
ture to the frequency of the exciting force ng (or
o) and the damping ratio C.

(6) For harmonically varying forces (free forces of
rotating equipment) the magnification factor may
be calculated in the following way:

a) for small damping or far from resonance

(3.3)

b) in case of w, = wg resonance and a damping
ratio £



(7) Akwo piarpama 3MiH B 4aci MOMEHTY KOPOTKO-
ro 3amukaHHa M,(f) He BKasaHa BUIOTIBHWUKOM,
MOXHa BUKOPUCTOBYBATU HaCTyMHUA BUpa3s:

)

(7) If the time history of the short circuit moment
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-12

2(;%8} . (3.4)

(-]

M,(t) is notindicated by the manufacturer, the fol-
lowing expression may be used:

s * t
My (t) = 10M0(e,‘,’54 sinQpt —%e,%“ sinQNtJ—MO (1 -e2" J (3.5)

ae

Mg HOMIHaNLHUIA MOMEHT, L0 BUHVKAE B pe3yrb-
TaTi ebeKTUBHOI NOTYXKHOCTI;

Qpu KyTOBa 4acToTa eneKkTpu4HOro naHuora,
pan/c;

tyac, c.

(8) Ons BnackHux u4acTtoT Yy pfianasoHi BiAd
0,95 — 1,05Q) po3paxyHKOBi 4acTOTV eNneKTpuy-
HOrO naHulora mMawTb OyTU IAEHTUYHUMU LIUM
BNAacHUM YacToTaM.

(9) B sKOCTi CnpoLleHHs ekBiBaneHTHUA cTaThy-

HWA MOMEHT MoXe ByTn obuncneHnn HacTynHUm
YMHOM:

where:

M, is the nominal moment resulting from the ef-
fective power;

Qy is the angular frequency of the electric circuit
(rad/s);

t is the time (s).

(8) For natural frequencies in the range 0,95Q, to
1,05Q, the calculated frequencies of the electric

circuit should be identical with these natural fre-
guencies.

(9) As a simplification, an equivalent static mo-
ment may be calculated in the following way:

Mk,eq =1’7Mk,max ) (3-6)

ne ‘

My max MIKOBE 3HA4YEHHA MOMEHTY KOPOTKOrO 3a-
MuKaHHA M (t).

(10) AKwWwo BUrOTIBHUKOM HE BKA3aHO 3HAYEHHS
My max» MOXH& CKOPUCTATUCS HACTYMHUM 3HAYEH-
HAM:

M k.eq

3.6 Kputepii ekcnnyaTauiiHoi npuaaTHoOCTI
(1) KpuTepii ekcnnyatauiiHoi npuaaTHOCTI, $K
npaBuKno, NOB'A3aHI 3i 3MiHaM¥ KONNBaHD!

a) oci obnagHaHHs | MOro NiAWNMNHKKIB;

6) excTpemarnbHVX TOHOK KOHCTPYKLT | 06rafHaHHs.
(2) Xapakrepnctukamu Lux 3MmiH €.

— amnnityaa 3MilleHHs A,

— amnnityaa WeUAKOCTI 0 A,

— amnniryaa npucKopeHHs 0332 .

(3)P Mpu po3paxyHKy aMnmiTyq L€l cucTemu no-
BMHHI BpaxoByBaTUCsA NnocTynanbHi Bibpallii i po-
TauirHi Bibpauii, BUKNUKaHI AUHaMiYHUMK cuna-
MM | MOMEHTaMK, a TakoxX obnacTb BNacTusocTen

XKOPCTKOCTI (PyHAaMeHTy i ONOpHOro cepeaosu-
wa (rpyHT, nani).

where:

My max is the peak value of the circuit moment
M, (t).

(10) If no indication on My ., is given from the
manufacturer the following value may be used:

=12M, . (3.7)

3.6 Serviceability criteria

(1) Serviceability criteria are, in general, related to
vibration movements of:

a) the axis of the machine and its bearings;

b) extreme points of the structure and the machinery.
(2) Characteristics of the movements are:

— the displacement amplitude A;

— the velocity amplitude oA,

— the acceleration amplitude mgA.

(3)P In calculating the amplitudes of the system,
the translational vibrations as well as the rota-
tional vibrations caused by the dynamic forces
and moments shall be taken into account and also
the range of the stiffness properties of the founda-
tion and the supporting medium (soil, piles).
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(4) Y npocToMy BUNaaky B CUCTEMI 3 NiANPYKUHIO- (4) In the simple case of a one mass spring sys-
BaHHAM Macu OOHIE0 NPYXAHOW (OMB. pucy- tem, see Figure 3.2, the displacement amplitudes
HOK 3.2) amnniTyau 3MilleHHs MOXyTb OyTu may be calculated as follows:

ob4MCneHi HaCTYNHUM YUHOM:

A= 3.8
p (3.8)
fe: where:
K XXOPCTKICTb NPYXUHWN Yy CUCTEMI. k is the spring constant of the system.

PucyHok 3.2 — MianpyXuHIoBaHHA Macu OAHIED NPYXWHOI0

Figure 3.2 — Mass spring system
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OOOATOK A
(o60B'A3KOBWIA)

OCHOBMW NPOEKTYBAHHA: 1IOAATKOBI
YMOBW 10 EN 1990 AnA NIAKPAHOBUX
BANOK, HABAHTAXEHUX KPAHAMU

A.1 3aransHi NOMOXeHHA

(1) Uen popaTtok MICTUTL NpaBuna MOeAHaHHS
yacTkoBux koediuieHTiB Aji (y-koediuieHTn) i
NOEOHAHHS HaBaHTaXKeHb Bi KpaHiB Ha Ganku
NiAKPaHOBMX LUMSXIB 3 NOCTIAHMMK  OisiMu,
KBa3iCTaTUMHUMM NOBITPAHUMU NOTOKAMMU, CHIiro-
nagamu i TemnepaTypHOIO li€l0, @ TaKoX 3 TUMW,
LL{0 BiANOBiAaTL y-akropam.

(2) AKwwo HeoBXigHO PO3rNAHYTY iHLWi Ail (Hanpuk-
nag, ociAaHHs 'PYHTY, BUKIUKaHE ripCbKUMU pO3-
pobkamu), Ui MOEAHAHHA Crig AONOBHUTK i
BpaxyBaTu MpU po3paxyHkax. Takox Taki noen-
HaHHA cnig 4ONOBHIOBATK | BpaxoByBaTH Npu BY-
KOHaHHI pobiT.

(3) Nig yac komBiHyBaHHA PN KPaHOBUX Ha-
BaHTaXEHb 3 iHWWMMK AiAMU LS rpyna KpaHoBMX
HaBaHTaXXeHb NOBUHHa PO3rNAAaTUCH K oaHa fisl.
(4) Mpwu po3rnsAai NOEAHaHHA ik BHACNIAOK Kpa-
HOBWX HaBaHTaXeHb | IHWKX Ain HeobXinHO po3-
PI3HATU HACTYMHI BUNaKu:

— NigKpaHoBi LWNAXW No3a Oyaisnsmu;

— nigkpaHoBi wWnsAxu ycepeaudi Oyaieens, ne
KniMaTUYHUM QisiM NpoTUCTOATL Byaisni | KOH-
CTPYKUiNHI enemeHTu Gynisens, siki MOXYyTb
ByTv HaBaHTaxeHi NpsaMo, Nobi4HO 4K onoce-
PEAKOBaHO HABAHTaXEHHAMU KpaHiB.

(5) ins nigkpaHoBux WNsAxis nosa GyniBnamu xa-
paKTEpPUCTUYHA Aist BITPY HA KOHCTPYKLO KpaHa i
Ha nia¥ioMHe ycTaTKyBaHHA Moxe ByTu ouiHeHa
BianosiaHo 4o EN 1991-1-4 sk xapakrepuctuiHa
cuna F,.

(6) Mpu posrmsAai noeaHaHHA Oi BaHTaxis, WO
nigHiMaloTLCHA, 3 AIEI0 BITPY HEOBXIAHO TaKkoX
BpaxyBaTu MakcumarbHy Cuny BIiTPY, CyMIiCHY 3
ekcrnutyatauielo kpaxa. Lia cuna FV; acoLleETbCS
i3 wewuakictio BiTpy 20 m/c. KoHTponbHa 30Ha
niAAOMY BaHTaxy A, MOBUHHA BU3HAYATMCH
AN KOXHOro OKPEMOoro Bunagky.

(7) Y Bunaaky nigkpaHoBMX WNAXiB, po3Tallosa-
HUX ycepeauHi Byaisenb, fiamu BITPY | CHiroBumu
HaBaHTAXKEHHAMM Ha KOHCTPYKLIIO KpaHa MOXHa
HEXTYBaTH; NPOTe, L0 CTOCYETHCA KOHCTPYKLIAHUX

OCTY-H B EN 1991-3:2012

ANNEX A
(normative)

BASIS OF DESIGN — SUPPLEMENTARY
CLAUSES TO EN 1990 FOR RUNWAY
BEAMS LOADED BY CRANES

A.1 General

(1) This annex gives rules on partial factors for ac-
tions (y factors), and on combinations of crane
loads on runway beams with permanent actions,
quasistatic wind, snow and temperature actions
and on the relevant y factors.

(2) If other actions need to be considered (for in-
stance mining subsidence) the combinations
should be supplemented to take them into ac-
count. The combinations should also be supple-
mented and adapted for the execution phases.

(3) When combining a group of crane loads to-
gether with other actions, the group of crane loads
should be considered as a single action.

(4) When considering combinations of actions
due to crane loads with other actions the following
cases should be distinguished:

— runways outside buildings;

— runways inside buildings where climatic acti-
ons are resisted by the buildings and structural
elements of the buildings may also be loaded
directly or indirectly by crane loads.

(5) For runways outside buildings the characteris-
tic wind action on the crane structure and on the
hoisting equipment may be assessed in accor-
dance with EN 1991-1-4 as a characteristic force
F ok
(6) When considering combinations of hoist loads
with wind action, the maximum wind force com-

patible with crane operations should also be con-
sidered. This force Fv; is associated with a wind
speed equal to 20 m/s. The reference area A g,
for the hoist load should be determined for each
specific case.

(7) For runways inside buildings, wind actions and
snow loads on the crane structure may be ne-

glected; however in structural parts of the building
that are loaded by wind, snow and crane loads the
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yactuH Byaieni, aki niggaloTbes Ail BITPY, CHIry i
KpaHOBUM HaBaHTaXeHHs M, HeobxigHo posrns-
HYTU BIONOBIOHI NOEAHAHHA HAaBaHTaXeHb.

A.2 I'paHU4HIi cTaHKu 3a HECYYOKD 3[aTHICTIO
A.2.1 Kom6inauii 8ii

(1) Ans KOXHOro BMNaaKy KPpUTUYHOTO HaBaHTa-
XKEHHA pO3paxyHKOBi 3Ha4YeHHs1 edekTiB aiin no-
BUHHI BM3HAYaATUCS 3a JONOMOroK NOEOAHAHHS
3HavYeHs 0QHOYAaCcHUX Ain BiganosiaHo no EN 1990.
(2) Axwo poarnsgy nignsrae aeapiiHa aisa, eigna-
nNae HeobxigHiCcTL B po3rnsai Oyab-akoi iHwoi oa-
HOYaGCHOT aBapinHoI Aji, Tak camo siK i Al BiTpy abo
CHiry.

A.2.2 Yacmkosei koegpiyienmu

(1) [inst nepeBipkn rpaHUYHOro CTaHy 3a HECY4olo
30aTHICTIO Ha niacTaBi MILLHOCTI KOHCTPYKLIAHOIO
marepiany 4 rpyHTy HeobXigHO BU3HauMTH Yac-
TKOBi KoedilieHTU aii Ana rpaHuYHKUX cTaHiB 3a
HECY4OI0 3aTHICTIO B PO3paxyHKOBIA NOCTIAHIN,
nepexigHiv i aBapivHin cutyauisx. [Ans sunagky
ypisHoBaxeHocTi (EQU) auB. nignyHkT (2).
MNpumiTtka. 3HaveHHs y-koedilieHTiB MoXyTb ByTu 3a-
AaHi B HauioHanbHoMy poaatky. [ins npoekTysaHHA
niakpaHosux 6anok peKOMEHAYTLCH 3HAYCHHS , Ha-
BefAeHi B Tabnuui A.1. BoHu BKIIOYA0TL BMNaaKM no-
PYLWEHHS HOpManbHUX yMoB ekcnnyarauii (STR) i
reoTexHiyHoro npoektysaHHs (GEOQ), skasani ans
Bynisens B 6.4.1(1) EN 1990.

appropriate load combinations should be con-
sidered.

A.2 Ultimate limit states
A.2.1 Combinations of actions

(1) For each critical load case, the design values
of the effects of actions should be determined by
combining the values of actions which occur si-
multaneously in accordance with EN 1990.

(2) Where an accidental action is to be considered
no other accidental action nor wind nor snow ac-
tion need be considered to occur simultaneously.

A.2.2 Partial factors

(1) For ULS verifications governed by the strength
of structural material or of the ground, the partial
factors on actions for ultimate limit states in the
persistent, transient and accidental design situa-
tions should be defined. For case EQU, see (2)
below.

NOTE: The values of the y-factors may be set in the
National Annex. For the design of runway beams the
-values given in Table A.1 are recommended. They
cover cases STR and GEO specified for buildings in
6.4.1(1) of EN 1990.

Tabnuusa A.1 — PexomeHa0BaHi 3HaYeHH: y-KoediLnNEHTIB

Table A1 - Recommended values of y-factors
CraH
Tis MNosHaka Situation
Action Symbol CTiKUIA/NepexigHui TUMYAcOoBUIt
P/T A

MocTinHi gii kpaHa:

Permanent crane actions:

— HeCNpuUsITANBI 135 100
— unfavourable Y6 sup ’ '

— CNIpUATNUBI . 1.00 1.00
— favourable VG nf ’ ’
3MiHHI gii kpaHa:

Variable crane actions:

— HecnpuAaATAuBI 135

— unfavourabie YQsup ’

— CnpuATNuBI ,

— favourable YQinf
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CraH
His MNo3Haka Situation
Action Symbol CTiikui/nepexingHun TUMYACOBUIA
PIT A

3 KpaHOM 1.00 100

crane present '

6es kpaHa 0.00 0.00

crane not present ' '
[HLLI 3MiHHI git: y
Other variable actions: Q
— HeCnpUATNUBI 1,50 1.00
- unfavourable , '
— CNPUATNNBI 0.00 0.00
— favourable , ,
ABapinHi gii 100
Accidental actions A ,

P — nocTiiHuii ctaH, T — nepexigHui ctaH, A — asapinHu CcTaH
P — Persistent situation T — Transient situation A — Accidental situation

(2) ns nepeBipkn BTpaT CTATUYHOI piBHOBaru
(EQU) i BiaHOBNEHHS OpieHTAaLlil CNpUATNNBa i He-
CNPUATANBA YacTUHW Qi KpaHa NOBUHHI po3rns-
Aatmcs AK okpemi gii. AKwo He BkasaHo iHwe
(amB., 3okpema, BionosiaHi €BPOKOAMN 3 NPOEKTY-
BaHHSs1), Hecnpwmnhsa i CApUATIMBA YacCTUHU
NOCTIAHUX O MOBUHHI acoL,iloBaTUCA 3 NO3HAKa-
MU Y6 sup i Yg inf BIANOBIAHO.

Mpumitka. 3HaueHHs y-koedilieHTiB MOXyTL ByTn 3a-
Jai B HauioHansHomy aoaaTky. PekomeHaytoTees Ha-
CTYMNHi 3HaYeHHs v

Yo sup = 1,05

Y inf = 0,95.

IHLWI y-koedilieHTH fiit (0cob6aMBO 3MIHHUX Ail) MaOTh
3HaueHHs, sk B n. (1).

A.2.3 y-koegpiyiecHmu Ons KpaHOGUX HaeaHmMa-
XeHb

(1) v — koeciuieHT NS KPAHOBUX HABaHTaXeHb
HaBeaeHi B Tabnuui A.2.

(2) For verifications with regard to loss of static
equilibrium EQU and uplift of bearings, the favour-
able and unfavourable parts of crane actions
should be considered as individual actions. Un-
less otherwise specified (see in particular the rele-
vant design Eurocodes) the unfavourable and
favourable parts of permanent actions should he
associated with yg g, and yg jf respectively.

NOTE: The values of the y-factors may be set in the
National Annex. The following y-values are recommen-
ded:

YGsup = 1,05;

Y6 int = 0,95.

The other y-factors on actions (especially on variable
actions) are as in (1).

A.2.3 y-factors for crane loads

(1) v — factors for crane ioads are as given in Ta-
ble A.2.

Tabnuus A.2 - y-koedilieHTn ans KpaHOBUX HaBaHTaXKeHb

Table A.2 - y-factors for crane loads
Ois Mo3Haka
Action Symbol Yo Vi Y2
OnauH kpaH abo rpynoBi HaBaHTaXEHHS, BUKITUKaHI
KpaHamu Q, Yo Wy Vs
Single crane or groups of loads induced by cranes
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Mpumitka: KoediuieHTn y moxyTb GyTn 3apaHi B
HaLjioHanbHOMY 4oAaTKy. PEeKOMeHAyThCs HAaCTYMHI
3HaYEeHHs KoedilieHTis y:

yo =1,0;

y1=08

Yo = BiQHOWEHHS MK NOCTIAHOI Aieto KpaKa i cykyn-
HOIO Ali€t0 KpaHa.,

A.3 MpaHnyHi cTaHu ekcnnyaTauinHoi
npuaaTHoOCTI

A.3.1 MoedHanHs dill

(1) Ana nepeBipk1 rpaHAYHWUX CTaHiB ekcnnya-
TauiliHoi npuaarHocTi cnig obpartwn pisHi noea-
HaHHA koediuieHTiB 3 EN 1990.

(2) Npw npoeeaeHHi BUNpobysaHb BUNpobyBeans-
He HaBaHTaXeHHs Ha kpaH (aus. 2.10) cnig pos-
rmapaTy sK Oilo KpaHa.

A.3.2 Yacmkosi koeghiyieHmu

(1) Y rpaHudHAX CTaHax ekcryartauinHol npu-
[IATHOCTi YacTKoBi koedillieHTV A4it Ha ONOPHI KOH-
CTPYKUii kpaHa cnig npuitmaty 1,0, AKWo He BKa-
3aHe iHWe.

A.3.3 Koegpiyiecnmu v Onsi KpaHO8UX Ha8aH-
maxeHb

(1) KoedpiuieHTu v HaBepeHi B Tabnuui A.2.

A.4 Broma

(1) NMinTRepmKkeHHa npaBun po3paxyHKy BTOMWU
3aneXuTb Big Moaeni BTOMHOTO HaBaHTaXEHHS,
WO nignsrac 3acToCyBaHHIO, Li NpaBuna BKa3aHi
B €BpPOKOAAX i3 NPOEKTYBaHHSA.
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NOTE: The National Annex may specify the y-factors.
The following y-factors are recommended:

yo = 1.0;

y1=09

y, = ratio between the permanent crane action and the
total crane action.

A.3 Serviceability limit states

A.3.1 Combinations of actions

(1) For verification of serviceability limit states the
various combinations should be taken from EN
1990.

(2) When tests are performed, the test loading of
the crane, see 2.10, should be considered as the
crane action.

A.3.2 Partial factors

(1) In serviceability limit states the partial factor for
actions on crane supporting structures should be
taken as 1,0 unless otherwise specified.

A.3.3 y-factors for crane actions

(1) y-factors are given in Table A.2.

A.4 Fatigue

(1) The verification rules for fatigue depend on the
fatigue load model to be used and are specified in
the design Eurocodes.
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NOJATOK B ANNEX B
(OoBigKOBWIA) (informative)
KEPIBHI BKA3IBKU ANA GUIDANCE FOR CRANE
KIACUDIKALLII KPAHIB 3A BTOMOIO CLASSIFICATION FOR FATIGUE

Ta6nuusa B.1— PekomeHaauii ANs BU3HAYEHHA KNACIB HABAHTaXeHHA

Table B.1 — Recommendations for loading classes
Moauuida Tun kpaHa Knac niniomkoro S-knacu
yCTaTKyBaHHSA
ltem Type of crane L S-cllasses
Hoisting class

1 KpaHu 3 py4HWUM ynpasniHHAM HC 1 S0, $1
Hand-operated cranes

2 MoHTaxHi kpaHu HC 1,HC?2 S0, $1
Assembly cranes

3 KpaHn Ans reHepaTopHux CUMoBMX CTaHLUIn HC 1 S1, S2
Powerhouse cranes

4 CKknafcbKi KpaHu 3 NepepuB4acTUM peXxmumom poboTu HC 2 S4
Storage cranes — with intermittend operation

5 CKnaachKi KpaH, WMPOKO3axBaTHi KpaHw/kpaH-6arku, HC 3,HC4 S6, 87
KpaHu LWMXTOBOro ABopy 3 6eanepepBHUM PEXMMOM pPO-
6oTH
Storage cranes, spreader bar cranes, scrap yard
cranes — with continuous operation

6 LiexoBi kpaHu HC 2, HC 3 S3, S4
Workshop cranes

7 MOCTOBI KpaHu, riipaBnivki kpaHu i3 3axonniiow4um npu- HC 3,HC 4 S6, §7
cTtpoem abo marHiTom
Overhead travelling cranes, ram cranes — with grab or
magnet operation

8 Cranepo3nuBHi KpaHu HC 2,HC 3 S6, S7
Casting cranes

9 Konopsaesi kpaHv HC 3,HC 4 S7, S8
Soaking pit cranes

10 KpaHu Ans po3KpUTTS 3NUBKIB, 3aBaHTAXYBanNbHI KpaHu HC 4 S8, S9
Stripper cranes, charging cranes

11 KyBaribHi kpaHu HC 4 S6, S7
Forging cranes

12 TpaHcnopTHI NRaTcopMK, HaniBnopTanbHi KpaHW, nNop- HC 2 S4, S5
TanbHi KpaHw 3 Biakamu abo NOBOPOTHI KpaHu 3 pobo4MM
rakom
Transporter bridges, semi-portal cranes, portal cranes
with trolley or slewing crane — with hook operation

49



ACTY-H b EN 1991-3:2012

MNMpoaoBxeHHst Tabnnwi B.1

No3uuis
ltem

Tun kpaHa
Type of crane

Knac nigitomHoro
yCTaTKyBaHHA
Hoisting class

S-knacu
S-cllasses

13

TpaxcnopTHi nnatdgopmMu, HaniBnopTanbHi Kpaxu, nop-
TanbHi KpaHK 3 Biskamu abo NOBOPOTHI Kpaku i3 3axsa-
Tom abo marHitom

Transporter bridges, semi-portal cranes, portal cranes
with trolley or slewing crane — with grab or magnet
operation

HC 3, HC 4

S6, S7

14

PyxoMuir cTpiukosuin noptan 3 Hepyxomoto abo KoB3aio-
YOI CTPIYKOI
Travelling belt bridge with fixed or sliding belt(s)

HC 1

S3, S4

15

CynHobyaiBenbHi KpaHu, KpaHu Ansi ctanenis, MOHTaXHi
KpaHu 3 rakom

Dockyard cranes, slipway cranes, fitting-out cranes —
with hook operation

HC 2

S3, S4

16

MopToBi kpaHW, NOBOPOTHI, NNaBy4i KpaHu, NOBOPOTHI
KpaHu 3 HepyXOMOHO CTPINOIO i rakom

Wharf cranes, slewing, floating cranes, level luffing
slewing — with hook operation

HC 2

S4, S5

17

MopToBi KpaHW, NOBOPOTHI, NNAaBYui KPaHU, NOBOPOTHI
KpaHu 3 HEPYXOMOIO CTPINOKD i 3axBaToM abo mMarHiTom
Wharf cranes, slewing, floating cranes, level luffing
slewing — with grab or magnet operation

HC 3, HC 4

S6, S7

18

MnaByu4i KpaHKU ONS BaXKUX PEXUMIB poBOTH, KO3NOBI
KpaHu
Heavy duty floating cranes, gantry cranes

HC 1

S1, 82

19

KpaHu Ans BaHTaXXeHHs CyAeH 3 rakom
Shipboard cargo cranes — with hook operation

HC 2

S3, S4

20

Kpanu gnsa BaHTaxeHHs cyAis i3 3axsaTomM abo MarHiTom
Shipboard cargo cranes — with grab or magnet operation

HC 3, HC 4

S4, S5

21

bawTosi NOBOpPOTHi kpaHu ans ByaisensHoOi NnpoMUcno-
BOCTI
Tower slewing cranes for the construction industry

HC 1

S2, S3

22

MoHTaXHi KpaHK, WOrnoei KpaHu 3 rakom
Erection cranes, derrick cranes — with hook operation

HC 1,HC 2

S1, 82

23

MNoBOPOTHI KpaHW Ha 3ani3HAYHOMY XOAY 3 rakom
Rail mounted slewing cranes — with hook operation

HC 2

S3, S4

24

MoBOpOTHI KpaHU Ha 3ani3HUYHOMY X0y i3 3axBaTOM
abo marniTom

Rail mounted slewing cranes — with grab or magnet
operation

HC 3, HC 4

S4, S5

25

3anisHu4Hi KpaHu, gonyueni 4o poboTh Ha noTsrax
Railway cranes authorised on trains

HC 2

S4

26

ABTOMODINbHI KpaHW, PyXoMi BaHTaXONIANOMHI kpaHu 3
rakom
Truck cranes, mobile cranes — with hook operation

HC 2

S3, S4

50




ACTY-H B EN 1991-3:2012

MpoaosxeHHs Tabnuui B.1

. Knac nignomHoro
MNoauuin Tun kpaHa S-knacm
ycTaTKyBaHHs
Item Type of crane e S-cllasses
Hoisting class
27 | ABTOMOGINbHI KpaHn, PyXOMi BaHTEXKOMIAKOMHI KpaHv i3 HC 3,HC 4 S4, 55
3axsarom abo marHitom
Truck cranes, mobile cranes — with grab or magnet
operation
28 | ABTOMOOGINbLHI KpaHW ANs BaXKUX pexumis poboTw, py- HC 1 S1, S2
XOMi BAHTAXONIAAOMHI KpaHU Ans BaXKUX PEXUMIB pO-
BoTK ’
Heavy duty truck cranes, heavy duty mobile cranes

51



ACTY-H B EN 1991-3:2012

OOOATOK HA
(noBiakoBun)

MEPENIK HALIOHANbHUX CTAHOAPTIB YKPAIHU (OCTY), IREHTUYHUX MC,
NOCUNAHHA HA AKI € B EN 1991-3:2006

structures — Part 6: Crane supporting
structures

[No3Haka Ta Ha3Ba Crynivb Mo3Haka Ta Ha3Ba HauioHanbHOro
EBPONENCLKOro craHgapTy BiANOBIOHOCTI crangapty Ykpainu (ACTY)
EN 1990 Eurocode; Basis of Structural IDT ACTY-H b EN 1990:2008 €spokog. OcHo-
Design BU NPOEKTYBaHHSA KOHCTPYKLin (EN
1990:2002, IDT)
EN 1991-1-4 Eurocode 1 — Actions on iDT JACTY-H B EN 1991-1-4:2010 €spokoa 1.
structures — Part 1-4: General actions: Hii Ha koHcTpykuii. HacTnHa 1-4. 3aranbHi
Wind actions Aii. BiTposi HaBaHTaXeHHA
(EN 1991-1-4:2005, IDT)
EN 1991-1-5 Eurocode 1 — Actions on DT AOCTY-H B EN 1991-1-5:2012 €8pokog 1.
structures — Part 1-5: General actions: Hii Ha koHcTpykuii. YacTuHa 1-5. 3aranbHi
Thermal actions pii. Tennosi aii. (EN 1991-1-5:2003, IDT)
EN 1993-1-9 Design of steel structu- IDT OCTY-H b EN 1993-1-9:2012 €spokog 3.
res — Part 1-9: Fatigue MpoeKkTyBaHHS CTaneBuX KOHCTPYKLINA.
YacTtuHa 1-9. Butpusanictb
(EN 1993-1-9:2005, IDT)
EN 1993-6 Eurocode 3: Design of steel IDT JCTY-H B EN 1993-6:2012 €epokopa 3.

MpoekTyBaHHS cTaneBmMX KOHCTPYKLLiNA.
YactuHa 6. MiakpaHoBi KOHCTPYKLi
(EN 1993-6:2007, IDT)
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