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HAIIOHAJILHUM BCTYII

Lleii crangapt e totoxuuii nepeknan EN 1991-3:2006 «Eurocode 1 - Actions on structures -
Part 3: Actions induced by cranes and machinery» (€Bpokon 1: [lii Ha koncTpykmii. Yactuna 3: Jlii
BUKIIMKaHI KpaHaMU Ta 00JaIJaHHAM ).

EN 1991-3:2006 migrotosiieno Texuiuamm komitetom CEN/TC 250, cexperapiaToM SKOTO
kepye BSI.

Jlo HaIiOHATBLHOTO CTAHIAPTY J0JIY4E€HO aHTJIOMOBHHIA TEKCT.

Ha repuropii VYkpaiHm 5K HaI[lOHAIBHWH CTaHAApT Ji€ JliBa KOJIOHKA TEKCTY
JCTY-H b EN 1991-3:20XX «€Bpokox 1. Jlii Ha koHcTpykii. Yactuna 3. Jlii BUKIMKaHI KpaHaMU Ta
o0JiaiIaHHsAM, BUKIIajieHa yKpaiHcbkoto MoBoro (EN 1991-3:2006, IDT)».

Biamosinno no JABH A.1.1-1-2009 «Cucrema crangaptuzallii Ta HOpMyBaHHSI B OyIiBHHUIITBI.
OCHOBHI TIOJIOKEHHS» €W CTaHAApPT BIMHOCUTHCA N0 KoMmriuiekcy B.1.2 «Cucrtema HamiiiHOCTI Ta
0e3reKku B OYIIBHUIITBDY.

CraHzmapT MICTUTh BUMOTH, SIKi BIIMOBIIaI0Th YUHHOMY 3aKOHO/IaBCTRY.

HayxoBo-TexHiuHa opraizaiis, BIANOBIJaNbHA 32 el cTaHAapT, — TOBapUCTBO 3 OOMEXEHOIO
BIINOBIAATIBHICTIO «Y KpaiHCBKUM IHCTUTYT CTaJIeBUX KOHCTPYKIii iM. B.M. lllumaHOBCHKOTOY.

Jlo cTranmapTy BHECEHO TaKi peJaKIliitHi 3MI1HH:

- CJIOBA «IeH MDKHAPOJIHUM CTaHIAPT» 3aMIHEHO Ha «IIeH CTaHIapT»;

- CTPYKTYpH1 eleMeHTH craHiapry: «Ooxmamunky», «llepenmoBy», «HamioHanbHHMI BCTYI»,
«BusnauenHs nossTh» Ta «biGmiorpadiuni maHi» 0¢GOpMIEHO 3riHO 3 BHMOTaMM HallOHAIbHOL
cTaHaapTHu3aiii Ykpainu;

- 3 «llepeamoBu 10 EN 1991-3» y meil «HamioHaTbHUA BCTYI» B3STE T€, IO OE3MOCEPEIHBO
CTOCY€EThCS LIOTO CTaHIAPTY;

[Tepenixk wnamionanpHux crannaptiB Ykpainu ([ACTY), igentmunanx MC, mocwiaHHsS Ha sKi € B
EN 1991-3:2006, naBeneno B nagatky HA.

Komii MC, HenpuiiHATHUX SK HAI[IOHAJIBbHI CTaHIApTH, Ha ki € mocuinanas B EN 1991-3:2006,
MoxHa orpuMatu B ['omoBHOMY (hoH1 HOpMaTUBHUX MoKyMeHTIB J{IT « YkpHIHIL».
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Beryn

OcHoBH TporpamMu €BpPOKOIY

CraTyc Ta rany3b 3acTOCyBaHHS! CBPOKO/IiB
HarmioHanpHi CcTaHDapTH, IO BIPOBAHKYIOTh
€Bpokoau

3B’s3kH MK €BpOKOJIaMH Ta TapMOHI30BaHHMH
texHiunumu crenudikamismu (ENs ta ETAs)
IUIsl BUPOOiB

Honatkosa indopmarris momo EN 1991-3
Hanionansamii gonatok 1o EN 1991-3

1 3arajibHi MoJI0KeHHsI

11 I"any3s 3acTocyBaHHS

1.2 HopmatusHi mocuinanHs

1.3 BigMinHOCTI  MDK — NpUHIMIAMH 1
MpaBUJIaMH 3aCTOCYBaHHS

14 Tepminu Ta BU3HAUYCHHS

141 CoemianbHl TepMiHU 1 BU3HAYCHHS
JUIsl  MABICHUX KpaHIB 1 KpaHIB Ha
MIKPaHOBHUX OaJikax

1.42 CoemiasbHl TepMiHU 1 BU3HAYCHHS
MOHATE IS i, BUKIIUKAHUX 00JIaJHaHHIM
15 VYMOBHI ITO3HAYEHHS

2 ii, BUKJIMKAHI migiioMHUMU
MexaHi3MaMH i KpaHaMH Ha HOiIKpPaHOBHX
oaikax

2.1 Cdepa 3acTocyBaHHS

2.2 Knacudikarist mii

2.2.1 3araibHi TOJOKCHHS

2.2.2 3minHi gii

2.2.3 Bunagkosi aii

2.3  Po3paxyHKOBI MOJIOKEHHS

2.4 Crioci0 3amanHs [l KpaHiB

2.5 Posnoaur HaBaHTa)XEHD

2.5.1 MoHnopeikoBui Tenbdep
PO3MIIIIEHUH TTiJT MIAKPAaHOBUMH OaTKaMu
2.5.2 MocToBi KpaHU

2.5.3 i, BUKIKMKaH1 KUTbKOMa KpaHaMUu

2.6  BeprukanbHi HaBaHTAKECHHS KpaHIB:
XapaKTePECTHYHI 3HAYCHHS

2.7  T'opuzoHTanbHI HaBaHTKCHHS
KpaHiB: XapaKTepeCTUYH1 3HAUYCHHS

2.7.1 3araibHi HOJOXECHHS

2.7.2 TlomomxHi cmiu Hii 1 momepeuni
cunmd  Hrj BHUKIMKAaHI TNPUCKOPEHHSM 1
raJlbMyBaHHSM KpaHy

2.7.3 PymiiiHa cuna K

2.7.4 TopuszontampHi cumu  Hsjjk 1
HampaBJIgOua cuiia S, BUKIUKaHI ePeKoCcoM
KpaHy

2.7.5 TopusonTanbHa cuna Hr 3, BUKIHKaHA
MPUCKOPEHHSIM ab0 TalbMyBaHHSIM Bi3Ka
MOCTOBOTO KpaHy
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Beryn

Haamit  nokyment (EN 1991-3:2006) OyB
nigroroBinennit  Texuiunum  Kowmirerom
CEN/TC 250 “ByaiBensHi €Bpoxoaun”,
cekpeTapiaT sKoro miarpumyersesi BSI.

CEN/TC 250 € BigmoBimampHUM 3a YcCi
ByniBensHi €Bpokoau.

Hanuit moxymenT 3aminrye ENV 1991-5:1998.

[pomy €BpomnelickkoMy cTaHAapty Oyze
HaJaHUH cTaryc HAI[IOHAJILHOTO 3
nyOmiKaiero  1IGHTUYHOTO  TEKCTy  abo
CXBAJICHHM He Ti3Hime Jucromnana 2006 poxky
1 pu CKacCyBaHHI KOH(DIIKTYIOUNX
HaIllOHAJBFHUX CTaHAAPTIB HE MI3HIIIE Oepe3Hs
2010 poxky.

VY BIIMOBITHOCTI 3 BHYTPINIHIMU TOCTAaHOBAMHU
CEN/CENELEC mHarionanbHi opraHu  3i
CTaHIapTHU3allii TakuxX KpaiH 3000B’s3aH1
3ICHUTHA IMIUIEMEHTALIFO BOT0
€Bponeiicbkoro cranaapty: Asctpis, benbris,
I'peuiss, Hanis, Ipnanmgis, Icmannmia, Icmanis,
ITamis, JlrokcemOypr, Manbra, Higepnanmm,
Himeuunna, Hopsgeris, [Topryramnis,
Oisaais, Opanmis, Yecbka PecmyoOiika,
[Beitmapis, [lIBemnis Ta Benuka bpurtanis.

VI

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
Eurocodes.

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
Regulations, 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, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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HAIIIOHAJIbHUM CTAHJIAPT YKPAIHI

€BPOKO/JI 1. IIf HA KOHCTPYKIIII.
YACTHUHA 3. JIIi, BAKJIMUKAHI KPAHAMMY TA OBJIAJJHAHHAM

EBPOKO/I l.uBOBHEVICTBMH HA KOHCTPYKIIUU
YACTbD 3: BO3AEMCTBUA OT KPAHOB 11 OBOPYIOBAHU A

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

OcHoBn
nporpamu €Bpokoais

Y 1975 poui Kowmicia €Bpomneiicbkoi
CrniibHOTH BHpINIMIA PO3MOYATH MpOrpamy
Il y rany3l OymiBHUIITBA Ha TICTaBl CTaTTi
95 HoroBopy. Metoo mnporpamu Oyio
YCYHEHHSI TeXHIYHUX MEepPenIkoj sl TOPriBii
Ta y3TO/DKEHHS TEXHIYHUX YMOB.

VY pamkax 1iei mporpamu miii Komicis B3siia
Ha ce0e IHIIaTHBY BCTAaHOBUTH CHCTEMY
V3rO/DKEHUX  TEXHIYHMX  TpaBWiI IS
MPOEKTYBaHHs OymiBeNb 1 CHOpYZA, SIKI Ha
TIePIIIii cTamii Maju CIIyryBaTH
ATPTEPHATHBOID ~ YMHHAM  HAIllOHAJILHUM
NpaBHJaM JEp)KaB-WICHIB, a 3PCIITOK Malld
3aMIHUTH iX.

Yupoaosxk msaTHamATH pokiB Kowmicis 3a
nornomMoror Po0Oodoro kowmirery, 10 CKIamy
SKOTO  BXOJWJIM TIPEJICTAaBHUKU  JICPIKaB-
YJIeHiB, BeJa po3poOKy mporpamMu €BpOKOIIB,
gKa Tpu3Bera A0 MyOmikamii KOMIUIEKTY
MEPIIOTO TMOKOMIHHS €BPOMEHCHKUX KOMIB Y
80-x pokax.

YuHHUHA Big

Background
of the Eurocode programme

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

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

For fifteen years, the Commission, with the
help of a Steering Committee with
Representatives of Member States, conducted
the  development of the Eurocodes
programme, which led to the first generation
of European codes in the 1980s.
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VY 1989 poui Kowmicia ta nepxasu-uienn EU
(EBpomeiicekoi  CrnimbHotn) Ta  EFTA
(E€pormeiicbkoi Acomianii BimeHOT Toprisimi)
Ha ocHoBi yromu® mix Kowmicieto Ta CEN
(E€BpornelicbkuM KOMITETOM 3i
CTaHJapTH3AaIlil) BUPIIIWIN nepenaTu
niAroToBKy Ta myoOmikamito €Bpokonis CEN
3a JIOTIOMOTOI0 cepii MaHJaTiB, WO B
pesyabprari  Hajgaimo O  €Bpokomam y
MailOyTHpOMY  cTaTycy  €BpOTIEHCHKOTO
craugapty (EN). Ile moB’s3ye €Bpokomu 3
nosioxkeHHsiMu  JlupektuB Pamum 1 Pimens
Kowmicii mono €Bpomneicbkux cTaH AapTIiB
(to6to Mupextusu Pamu 89/106/EEC mono
OyxiBenbHEX BUP0oOIB — CPD — Ta [lupekTus
Pamu 93/37/EEC, 92/50/EEC Ta 89/440/EEC
BITHOCHO CYCHUIBHMX pOOIT Ta MOCIYr 1
€KBIBaJIECHTHUX JIAPEKTUB EFTA,
3a[l0YaTKOBAaHUX 3  METOK  JIOTIOMOTTH
3aCHYBaHHIO BHYTPIIIHHOTO PUHKY).

CrpykrypHa mporpama €BpOKOJIB BKJIHOYAE
CTaHJIapTH, SKI B OCHOBHOMY CKJIQJJalOThCS 3
NEKUIIBKOX YaCTHUH:

EN 1990 €Bpokon: OCHOBH NpOEKTYBaHHS
KOHCTPYKITIH

EN 1991 €Bpoxon 1: [lii Ha KOHCTpYKITii

EN 1992 €Bpokon 2: IlpoekTyBaHHS
3113006 TOHHUX KOHCTPYKITIH

EN 1993 €Bpokon 3:
CTaJICBUX KOHCTPYKIIIH

[IpoekTyBaHHs

EN 1994 €Bpokon 4: IlpoekTyBaHHs
CTae3aai300e TOHHUX KOHCTPYKITii

EN 1995 €Bpokon 5:
JIEpEB’ STHUX KOHCTPYKIIIH

[IpoekTyBaHHs

EN 1996 €Bpokon 6: IlpoekryBaHHA
KaM’SIHUX KOHCTPYKIIii

EN 1997 €Bpokon 7: T'eoTexHiune
MIPOEKTYBaHHS
EN 1998 €Bpokon 8: IlpoekryBaHHA

CEHCMOCTINKUX KOHCTPYKITii

EN 1999 €Bpoxon 9: IlpoekryBaHHs
QIIOMIHIEBUX KOHCTPYKIIIH.
! VYrona mix Kowmiciero €Bponeiicbkol CinbHOTH Ta €BpOneicbKUM

koMiteroMm 3i crannaptuzanii (CEN) mono podotu Hax €BpokogaMu
JUIs TpoeKTyBaHHs OyaiBens i cnopyn (BC/CEN/03/89).

In 1989, the Commission and the Member
States of the EU and EFTA decided, on the
basis of an agreement! between the
Commission and CEN, to transfer the
preparation and the publication of the
Eurocodes to the CEN through a series of
Mandates, in order to provide them with a
future status of European Standard (EN). This
links de facto the Eurocodes with the
provisions of all the Council’s Directives
and/or Commission’s Decisions dealing with
European standards (e.g. the Council Directive
89/106/EEC on construction products - CPD -
and Council Directives  93/37/EEC,
92/50/EEC and 89/440/EEC on public works
and services and equivalent EFTA Directives
initiated in pursuit of setting up the internal
market).

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

EN 1990 Eurocode
Design

Basis of Structural

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete
structures

EN 1993 Eurocode 3: Design of steel
structures

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

EN 1995 Eurocode 5: Design of timber
structures

EN 1996 Eurocode 6: Design of masonry
structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium
structures

t Agreement between the Commission of the European Communities
and the European Committee for Standardisation (CEN)

concerning the work on EUROCODES for the design of building and
civil engineering works (BC/CEN/03/89).



Crannmaptu €BpOKO/IIB BU3HAIOTH
BIJMOBIJANBHICTG  PETYAATOPHUX  OPraHiB
Jep)KaB-4wIeHIB Ta 3aXWIIAl0Th IX IpaBO Ha
NpU3HAYCHHS BENWYMH, SKi TMOB’sI3aHl 3
peryiaioBaHHSAM  NUTaHb  Oe3leKku  Ha
HaI[lOHATBHOMY  piBHI TaM, J€ BOHHU
BIZIPI3HSAIOTHCS.

Crartyc Ta rajy3b 3acCTOCyBaHHS
€BpokoaiB

Hepxasu-unenu EU ta EFTA Busnatots, 110
€BpPOKOJIM NIIOTh K €TaJOHHI JOKYMEHTH JIJIst
TaKUX IUIEH:

— 5K 3aci0 JI0BEICHHS BIAMOBITHOCTI Oy 1IBEIb
1 CcrHopya OCHOBHMM BHMoOraM JlupekTuBu
Pamu 89/106/EEC, 30kpema OCHOBHIN BUMO31
Ne 1 — MexaHiyHa CTIHKICTh Ta CTaOUIBLHICTD —
1 ocHoBHIX BUMO31 Ne 2 — [loskexxHa Oe3Iexa;

— SK OCHOBA JUTS YKJIaJaHHS KOHTPAKTIB IS
OyaiBeNlb 1 CIOPYJ Ta TOB’S3aHUX 3 HUMHU
TH)KEHEPHUX MOCIIYT;

— SK OCHOBa JUIS CKJIQJIaHHS Y3TOJDKCHHUX
TeXHIYHUX crenudikamii amas OymiBeTbHUX
BupoOiB (ENs ta ETAS).

€BpOKOJIM, OCKUIBKA BOHH O€3MOCEPEIHBO
BITHOCATBCSI 10 OYIIBEIbHUX CIIOPYII, MalOTh
NpAMUN 3B’SI30K 3 TIYMaYHUMU
noKyMeHTaMu? po3ainy 12 CPD, He3Baxkarouu
Ta Te, 0 BOHU MAaIOTh PI3HY MNPHUPOAY 3
rapMOHI30BaHMMH CTaHJApPTaMU Ha BUPOOH®,

ZBi,E[HOBiI[HO no cr. 3.3 nokymenra CPD ocnoBHi Bumoru (ER)
OTPHMAIOTh KOHKPETHY (OpMy y TIYMAadHHX OOKYMEHTax [is
CTBOPEHHS

HEOOXIHUX 3B’SI3KiB MK OCHOBHHMH BUMOTaMH Ta MaHAAaTaMU IJisi
rapmonizoBanux ENi ta ETAGI/ETAl.

3Biz[n013iz[H0 1o ¢1. 12 CPD TinymauHi JOKYMEHTH MarOTh:

a) HaJaTH KOHKPETHOi (OpPMH OCHOBHHM BHMOTaM, Y3TOIHBIIN
TEPMIHOJIOTIIO 1 TEXHIYHI 3acaau i BKa3zaBIUM Kiacu abo piBHI s
KOKHO1 BUMOTH,

i€ 1€ HEOOXITHO;

0) BKa3aTH METOAM BCTAHOBJICHHS CITIBBIAHONICHHS MK IUMH
KJ1acaMy 200 PiBHAMHU BUMOT i3 TEXHIY "HUMH BUMOTaMH, HAIIPUKIIAJ,
METOJIM PO3PaxyHKy i MEpeBipKH, TEXHIUHI MpaBHIa HPOSKTYBaHHS i
T. iH.;

C) CIYryBaTH pPEKOMEHJALIE€I0 1 BCTAHOBICHHSA Y3TOIKEHHX
CTaH/IAPTIB i HACTAHOB 11 €BPOINEIiChKOr0 TEXHIYHOTO yXBaJCHHS.
€Bpokoan (aKTHYHO BifirparoTh moxioHy ponb y chepi ER 11
yactuHi ER 2.
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Eurocode standards recognise the
responsibility of regulatory authorities in each
Member State and have safeguarded their
right to determine values related to regulatory
safety matters at national level where these
continue to vary from State to State.

Status and field of application of Eurocodes

The Member States of the EU and EFTA
recognise that Eurocodes serve as reference
documents for the following purposes:

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

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

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

The Eurocodes, as far as they concern the
construction works themselves, have a direct
relationship with the Interpretative
Documents? referred to in Article 12 of the
CPD, although they are of a different nature
from harmonised product standards?®.

2According to Art. 3.3 of the CPD, the essential requirements (ERs)
shall be given concrete form in interpretative documents for

the creation of the necessary links between the essential requirements
and the mandates for harmonised ENs and ET AGS/ETAs.

3According to Art. 12 of the CPD the interpretative documents shall:
a) give concrete form to the essential requirements by harmonising
the terminology and the technical bases and indicating classes or
levels

for each requirement where necessary ;

b) indicate methods of correlating these classes or levels of
requirement with the technical specifications, e.g. methods of
calculation and of

proof, technical rules for project design, etc. ;

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

The Eurocodes, de facto, play a similar role in the field of the ER 1
and a part of ER 2.
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HacTymHuM dYMHOM, TEXHIYHI acleKTH, SKi
BUIUIMBAIOTH 3 €BpOKOMIB [UIs OyAiBenb i
CIOpyZ, NOBHHHI B TOBHIM Mipi Oytu
posrisiHyTuMu Texuianumu komireramu CEN
ta/un  pobounmu rpynmamu EOTA, sxi
pO3pOOISIOTh  CTaHZApTH HAa  OyaiBenbHI
BUpOOW, 3 TIO3UIA JOCATHEHHS IOBHOL
CYMICHOCTI  TEXHIUYHUX crhenudikamii 3
€BpOKOIaMHU.

Crangaptu  €BpOKOJIB  PErJIaMEHTYIOTh
3arajibHi  TpaBWja  MPOEKTYBaHHSA  JUIA
MIPaKTUYHOT O BUKOPHUCTAHHS BCIX
KOHCTPYKI[IH Ta iX KOMIIOHEHTIB  SIK
TPaJUIIIITHOTO, TaK 1 1IHHOBAI[IHHOTO
Xapakrepy. YHIKaJbHI (QOpPMHU KOHCTPYKIIii
a00 yMOBU TPOEKTYBaHHS CIEIIAIbHO HE
OXOIUTIOIOTBCS, 1 B TakUX  BHUMAAKax
MPOEKTYBAIBHUKY  MOTPIOEH  JTOJATKOBUM
€KCIIEpTHUN PO3TIIAL.

HauionanbHi crangapru,
1[0 BIPOBAIKYIOTH €EBPOKOIM

HarmionaneHi crangapTu, 10 BIPOBAKYIOTh
€BPOKOJIH, 3aBXKIN BKJIFOYAIOTh TIOBHUM TEKCT
€Bpokony  (BKJIIOYAIOYM  BC1  JOJIATKH),
Buganuii CEN, sikoMy MOXyTh HEpeayBaTu
Hamionansaumii TUTYJIbHUI JIUCT Ta
HamionaneHa mnepeamoBa, a TaKOX MOXYThb
CYIIPOBOJIKYBATUCS Hanionansaum
J0JTaTKOM.

HarmionanbHU# OIaTOK MOXKE  BKIIOYATH
iH(poOpMaIlil0 BITHOCHO THUX IapaMeTpiB, SKi
3aJMIIWIACS BIIKPUTUMH B €BpPOKOAAX JUIS
HaAL[IOHAJILHOTO BHOODY, BiTOMi K
HAI[IOHAJIBHO BU3HAYCHI MapaMeTpu JUIs
BUKOPHUCTAHHS MIPH IPOCKTYBaHH1 Oy/IiBeIb Ta
IHKEHEPHUX CHopyA, 1o OyayTh 3BEIEHI Y
3aIlikaBJICHIN KpaiHi, a came:

— 3HaueHHa 1/abo kimacu Ae B E€BpoOKOIi
JIAI0THCS AIbTEPHATHBH;

— 3HAYCHHs, SKi CJTiJi BUKOPUCTOBYBATH TaM,
ne B €BPOKO/Ii HAaBEJICHO TUTbKH MTO3HAYCHHS,

— cnenudiyHi gaHi KpaiHu (reorpadiudi,
KJIIMaTU4HI TOIO), HAIIPUKJIAJ, KapTa BITpY;
— METOJIMKA, 110 BUKOPHCTOBYIOTHCS, KOJU B

€Bpoxkoi oOyMoBIIeH1 alnbTepHATUBHI
METOIUKH.

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

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

National Standards implementing
Eurocodes

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

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

— values 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.



B HbOMY MOXKYTB OyTH:

— peKoMeHanii 1010
iHpOpMaLIHUX JT0IAaTKIB;

3aCTOCYBaHHS

— MOCHJIAaHHS Ha JI0JIATKOBY iH(opMaIlito, sika
HE CYIepeunTh HOPMAaTUBHUM BHMOTaM 1
J0TIOMarae Ipy KOpUCTYBaHHI €BPOKOJaMH.

3B’s13kH Mixk €BpokogamMu
Ta TAPMOHI30BaHUMH TEeXHIYHUMH
cnenudikauiavu (ENs ta ETAs) nas
BUPOOIB

Heo0xinna Y3rOKEHICTh MDK
rapMOHI30BaHUMHU TeXHIYHUMU
crenudikaniasMu it OyaiBelIbHUX BUPOOIB Ta
TeXHIYHUMHU TIpaBUJiaMu s OyaiBesb 1
cropyz Ta 6yxiBenbHuX pobit®. Kpim Toro, y
NoBHIM 1H@opMmanii, sika cynpoBomkye CE
MapKyBaHHs OyIiBeIbHHUX BUPOOIB 1 Mae
BIIHOIIIEHHS 10 €BpPOKOAIB, Ma€ OyTH YITKO
3a3HayeHo, SKI HaAIIOHAJILHO BHU3HA4YEHI
napaMmeTpu Oysu B3sTi 10 yBaru.

JonarkoBa indgopmailisi moao
EN 1991-3

EN 1991-3 wHamae mopsamok aiii  Ta
KEpIBHUIITBO JI0 TMPOEKTYBaHHA Oymienb Ta
T1APOTEXHIYHUX cropy/, BKJTFOYAIOYH
HACTYIHI TyHKTH:

- JTis KpaHiB

- mis oOaTHAaHHA.

EN 1991-3 pospolOiennii sl 3aMOBHUKIB,
MPOEKTYBAIBHUKIB MIAPSJIHUX OpraHizaliid ta
OpraHiB MiCIIEBOT BJIQJIH.

EN 1991-3 Mae BUKOpHUCTOBYBATHCS pa3oM 3
EN 1990, inmumu po3aimamu EN 1991 Ta EN
1992 ngo EN 1999 nanga  npoekTyBaHHS
KOHCTPYKIIIH.

4 muBuCE po3ain 3.3 i po3ain 12 3 CPD, a takox myHktu 4.2, 4.3.1,
432i523ID 1
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It may also contain:

— decisions on the application of informative
annexes,

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

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

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

Additional information specific for EN
1991-3

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

—actions induced by cranes, and

—actions induced by machinery.

EN 1991-3 is intended for clients, designers,
contractors 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.

4 see Art.3.3 and Art.12 of the CPD, as well as clauses 4.2, 4.3.1,
4.32and5.2 of ID 1.
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HanionanbHuii 1onaTok 10
EN 1991-3

Leit cranmapt Hamae ambTEPHATUBHI METOIIH,
3HAUeHHS 1 pEeKOMEHJalii ais KiIaciB 13
NPUMITKAMH, $IKi BKa3ylOTh, JIe¢ HEOOXiITHO
3poOuTtH HamioHanbHi BUOip. HactymHum
9UHOM, HAI[IOHAJTBHUHA  CTaHAAPT,  SIKUH
immiementye EN 1991-3, moBuHEH MaTH
HAI[IOHAIBHUHN JTOJIATOK, 10 SIKOTO BKIIFOYEHO
yci HaI[iOHAJIHHO BU3HAYCHI MapaMeTpH, SKi
BUKOPDHUCTOBYIOTbCS ~ IPU  TPOEKTYBaHHI
CTaJIeBUX  KOHCTPYKIIIH, 10 OyayTh
1moOy/10BaH1 y BIIMOBIAHINA KpaiHi.

HarionanmsauMm Bubip B EN 1991-3 no3sosieHo
B HACTYIIHUX ITYHKTAaX:

National annex for EN 1991-3

This Standard gives alternative procedures,
values and recommendations for classes with
notes indicating where national choices have
to be made. Therefore the National Standard
implementing EN 1991-3 should have a
National Annex containing all Nationally
Determined Parameters to be used for the
design of members to be constructed in the
relevant country.

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

Ao3an Bupi6
Paragraph Item

supplier

2.1(2) Metoau 3a yMOBH, IO i 3aJaF0ThCS
MOCTavyaIbHUKOM KpaHIiB
Procedure when actions are given by the crane

252.1(2)

ExcuieHTprcHTET BiJl KOJICHOTO
HaBaHTAKECHHS
Eccentricity of wheel loads

25.3(2)

MakcumanbHa KUTbKICTh KpaHiB,
pPO3TalIOBAHUX Y HAHOUTBIIT HECTIPUSITIIMBUX
KOMOIHAIIIAX

Maximum number of cranes to be considered
in the most unfavourable position

2.7.3(3)

3HadeHHs KOeDIIIEHTY TePTS
Value of friction factor

A2.2 (1)

GEO

Bu3HaueHHs 3HaYCHb ¥ ISl BUIAJIKIB
HOpPMaJIbHUX YyMOB ekcrutyaraiii (STR) 1
TCOTEXHIYHOTO MPOCKTYBaHHS

Definition of » -values for cases STR and

A2.2 (2)

BusnadyeHHs 3HaueHb Yy JI BUIIAAKY BTpATH
craru4Hoi piBHoBaru (EQU)
Definition of y -values for case EQU

A2.3 (1)

BusnadyeHHs 3HaueHb 4
Definition of y -values




1. 3AT'AJIBHI TOJIOKEHHSA
1.1  Tany3b 3acTocyBaHHA

(1) Yacruma 3 EN 1991 BcraHOoBIIO€E
MPUKIAJICHI HaBaHTAXCHHS HA IiIKPaHOBI
Oanku (CXeMH 1 XapaKTePUCTHYHI 3HAYCHHS)
SKi BHHUKAIOTH BiJl KpaHiB 1 CTaI[iOHApPHOTO
o0JaIHaHHS 1 BKIIIOYAIOTh, P HEOOXITHOCTI,
JMHAMIYHI Jii Bi TaJlbMyBaHHs, PUCKOPEHb 1
BMIIQJIKOBUX CHIL

(2) B posaimi 1 chopmynboBaHi 3araibHi
BU3HAYEHHS Ta MOHATTS YMOBHI IO3HAYEHHS.

(3) B poszmimi 2 Bu3HadeHi ail BUKIHKaHI
KpaHaMHM Ha ITiJIKPAaHOBHUX IIIISIXaX.

(4) B posagiri 3 Bu3HAYEHI [ii, BUKIHUKaHI
CTaIioOHAPHUM OO0JIaTHAHHSIM.

1.2 HopmaTuBHi NOCUJIAHHSA

Ieii cranmapT MICTUTH aTOBaHI 1 HEJATOBaAHI
MTOCHJIaHHS MOJIO’KEHb 3 IHIIMX myomikamii. 111
HOPMATHUBHI  TOCWJIAHHS  IUTYIOTBCS Yy
BIIMOBIIHUX MICISIX Y TEKCTi, MyOsikarrii
nepepaxoBaHi  Hmwxkue. Jng  garoBaHUX
MOCUJIaHb HACTYIHI TMpaBKu ab0 TMepersaan
Oy/b-sKHMX 3 IIUX MyOJTIKAIIKA TIACHI IS IbOTO
CTaHIAPTY TUIBKM TPH BHECEHHI JO HBOTO
3MiH abo meperssamy. s HematoBaHHMX
MOCWJIaHb 3aCTOCOBYETHCSI OCTAHHE BHJIAHHS
nyOuikamii (BKIOYAaroud IOMPaBKH). Ha SIKE
JTA€THCS MTOCUIIAHHSL.

ISO 3898 OcHoBH
OyIiBEIbHUX  KOHCTPYKIIIH.
OcCHOBHI YMOBHI ITO3HAYEHHS

MIPOCKTYBaHHS
Busnauenus.

ISO 2394 3aranpHi OpPUHLUIN PO3PAXYHKY
HAJIMHOCTI OyAIBEIbHUX KOHCTPYKIIIH

ISO 8930 3aranpHi OPUHLHUIN PO3PAXYHKY
HaJIIHOCTI OyaiBeIbHUX KOHCTPYKIIIH.
[Tepenik ekBiBaJICHTHUX TEPMIHIB

EN 1990 €Bpokoa: OcHOBH HpOEKTYBaHHS
Oy/iBETbHUX KOHCTPYKIIiH

EN 13001-1 Kpanu. OcHOBH NpOEKTYBaHHS.
YactuHa 1: 3aranbHi IPUHIUIHT 1 BAMOTH

EN 13001-2 Kpanu. OcHOBU NpOEKTYBaHHS.
YacTtuna 2: HaBaHTaXeHHSI.

np. ACTY-H B EN 1991-3:201X

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 machines which include, when
relevant, dynamic effects and braking,
acceleration and accidental forces.

(2)  Section 1 defines common definitions
and notations.

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

(4)  Section 3 specifies actions induced by
stationary machines.

1.2 Normative References

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

ISO 3898 Basis of design of structures -
Notations. 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
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EN 1993-1-9 IlpoekTyBaHHS  CTaJe€BHUX
KoHCTpyKIii: Yactuna 1-9. ButpuBamicTs.

EN 1993-6 [IpoekTyBaHHS  CTaJeBUX
KoHCTpyKIid. Yactuna 6.  IligkpaHoBi
KOHCTPYKIIii.

1.3 BiaminHocTi Mixk npuHmunamm i
NPaBUJIAMHU 3aCTOCYBaAHHS

(1) 3anexHO Bim XapakTepy OKpPEeMHUX
po3niniB B gaHid  dwactuHi EN 1991
MPOBOJUTHCS BIAMIHHICTh MK TPHHITUTIAMH 1
MIPaBUJIAMH 3aCTOCYBaHHS.

(2)  TpuHIMIH BKIOYAIOTH:

- 3arayibHi (POPMYITFOBaHHS 1 BU3HAYEHHS, IS
SIKUX HEMA€ aJIbTePHATHUBH, a TAKOK

- BUMOTH 1 aHAJITHYHI MOJEJ, Mg SKUX HE
JOTIYCKAIOThCSA ~ albTePHATHUBH, SAKIIO HE
00yMOBJICHE 1HIIIE

(3)  Tlpuninmnu mo3Ha4YarOTHCSA JiTepoio P
Ticyst HoMepa ab3arry.

(4) TlpaBuma 3aCTOCYBaHHS €
3arajJbHOBH3HAHUMU HOPMaMH, K1
BI/IMOB1/Ial0OTh TMPUHIMIAM 1 3aJ0BOJIbHSIIOTH
1X BUMOTaM.

(5)  Jomyckaerbes 3aCTOCYBaHHS
aIbTEPHATHBHUX HOPM MPOCKTYBAHHSI,
BUIMIHHMX  Bil  TpaBWJI  3aCTOCYBaHHS,

npusBenenux B EN 1991-3, 3a ymoBw, mo Oyne
JOBEJICHO, 10  aJIbTEPHATHBHI  HOPMU
y3roJDKYIOThCA 3 BianoBimaumu [IpuHiiumaMu
i, TpWHANMHI, PIBHO3HAYHI  BIIHOCHO
3a0e3nedyeHHsT  O€3MeKH, eKCIuTyaTaliiiHo1
HAJIMHOCTI 1 JOBrOBIYHOCTI KOHCTPYKIIN, AKi
MIPUITYyCKa€ BUKOPHUCTAaHHS €BPOKO/IIB.

[pumiTka. Skmo aJbTepHATUBHA HOpMa
MIPOEKTYBAaHHS 3aMIIyEThCSI MPABUJIOM 3acTOCYBAaHHS,
OCTaTOYHMI HPOEKT HE MOXKE MPETCHAYBATH HA MOBHY
BimmoBimHicte EN 1991-3, HaBiTP SKIIO MPOEKT
3aNMIINThCA  BianoBiaHuM npunimmam EN 1991-3.
Komn EN 1991-3 3actocoByeThCcs BIZHOCHO MaiiHa,
TIepepaxoBaHOro B JONATKY Z CTaHAApTy Ha BUPIO abo
B ETAG, BuKOpHCTaHHS aNbTEPHATUBHUX HOPM
MIPOEKTYBAaHHS MOXKE€ BUSIBUTHCS HETPHUITYCTHMHUM JUTSA
MapKyBaHHS 3HAKOM BIIOBIJHOCTI €BPOIEHCEKIM
crargaptam (3HakoM CE).

6) B TaHii YacTHHI npaBuIia
3aCTOCYBaHHS IO3HAYalOTHCS HOMEPOM B
IY)KKaX, HATPUKJIA, SIK B I[bOMY ITYHKTI.

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 following the paragraph number.

(4)  The Application Rules are generally
recognised 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 Principles 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
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.



14  Tepminu Ta BU3HAYECHHS

VY po3ninax mporo €BpONEHCHKOTO CTaHIAPTY
3aCTOCOBYIOTBCS TEpPMIHM 1 BH3HAYEHHS,
npuseneni B ISO 2394, ISO 3898, ISO 8930 i
nojanbIuX cTraHgaprax. JlomatkoBo s
JAHOTO CTaHAApPTy HPOTOHYETHCS OCHOBHHIA
Mepestik TepMIHIB 1 BU3HAYCHD, IPUBEACHUN B

EN 1990, 1.5.

14.1 Cneuyianoni mepminu i 6U3HAYEHHA
ona  nidgicHUX Kpamie | KpaHie Ha
niOKpanoeux 6ankax

1.4.1.1 koeghiyiecum ounamiunocmi

e KOoeQIieHT, SKUHW mpelacTaBisie co0o0o
BIJTHOIIIEHHS IUHAMIYHOI peaxkitii o
CTaTUYHOI peaKiii

1.4.1.2 6nacua saea kpany Q. :

BJlaCHa Bara YCIX HEPYXOMHUX 1 PYXOMHX
YaCTHH, BKIIOYAIOUN MEXaHIYHE 1 eJIEKTPUIHE
oOnagHaHHs KOHCTPYKIli KpaHy, mpoTe Oe3
ypaxyBaHHS MIHOMHOTO TIPUCTPOIO 1 YACTUHHU
MiIBICHUX BaHTAXOIIAHOMHMAX KaHaTiB ado
JIAHITIOTIB, SIKI TIEPEMINIYIOThCS KPaHOM, IWB.
1.4.1.3

1.4.1.3 sanmaosiconioviomuicme 6pymmo Q,,

HAaBaHTAXKEHHS 3 ypaxyBaHHSM KOPHCHOTO
HABaHTAXCHHS, IIJHOMHOTO MPUCTPOIO 1
YaCTUHU MIABICHUX  BaHTAXOITIIOMHUX
KaHaTiB a00 JAHIIOTIB, SKI MEPEMIIIYIOThCS
KpaHOM, TUB. pucyHOK 1.1

nup. ICTY-H b EN 1991-3:201X
1.4 Terms and definitions

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

1.4.1 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
response to the static one

1.4.1.2 self-weight Q, of the crane

self-weight of all fixed and movable elements
including the mechanical and electrical
equipment of a crane structure, however
without the lifting attachment 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 Q,

load including the masses of the payload, the
lifting attachment and a portion of the
suspended hoist ropes or chains moved by the
crane structure, see Figure 1.1

Pucynok 1.1 —BusHadyeHHs1 BaHTaXOMIAHOMHOCTI OpyTTO 1 BIaCHOI Baru

Kpany
1.1 — Definition of the hoist load and the self-weight of a crane

Figure
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1.4.1.4 6izok

YacTHMHA MOCTOBOTO KpaHy, sIKa BKJIIOYAE
MIIHOMHHI MEXaHI3M 1 3[]aTHA MepeMIIaTucs
10 BEPXY MOCTY KpaHy Ha peiikax

1.4.1.5 micm xpany

YacTUHA MOCTOBOTO KpaHy, SIKa IEepeKpHBae
OpONIT MDK  MIAKPAaHOBUMH  OalkamMu i
CIIY’)KUTh OIOPOIO IS Bi3ka abo Tenmbdepa

1.4.1.6 nanpasnsrouuii mexamnizm

cucrema, 1o BHUKOPUCTOBYETHCA JJIA
YTPUMaHHS KpaHy Ha MiJIKPaHOBUX LUISAXaxX Y
BUPIBHSHOMY M0JIOKEHHI1 yepes
TOPU30HTAJIbHI ~ peakuii MDK KpaHOM 1
MiIKPaHOBUMH OaJTKaMu

IIpumiTka. Hanpasmstrounit MeXaHi3m MOXeE
CKJajaTucs 3 pebopay Ha Kojecax KpaHy abo okpemoi
CHCTEMH HAMPABIISIOUMX PONUKIB, SKi 3HAXOMATHCS
300Ky BiJl KpaHOBHX peiiok a0o 300Ky BiJl IMiAKPAHOBHX
GaInox.

1.4.1.7 niotiomnusi mexanizm
MPUCTPIH 11 iAoMY BaHTaX1B
1.4.1.8 menvghep:

MIABICHUH BI30K, SAKHH BKIIOYAC MITHOMHHUI
MEXaHI3M 1 MOXe TePEMIITyBaTUCS 110 HIKHIN
moiuili  Oamku  abo MO HEPYXOMOMY
MIKPAaHOBOMY NUIAXY (K TIOKa3aHO Ha
pucyHok 1.2) abo mig MOCTOM MOCTOBOTO
KpaHy (sIK IToKa3aHo Ha pucyHkax 1.3 1 1.4)

1.4.1.9 monopetixosuti meavghep

Tenbdep, 3akpilUICHWH Ha  HEPYXOMOMY
KpaHOBOMY IIIJISIXY, TUB. pUCYHOK 1.2

1.4.1.10 niokpauosa banxa

Oaska, y3710BX SIKO1 MOKE€ pyXaTHCs MOCTOBHM
KpaH

14111

MEXaHI3M [ MiAoMy Ta mepeMilleHHs
BaHTAXIB, SKUI IEpPECyBa€ThCS Ha KoOJecax
y3I0BXK MiAKpaHOBUX Oanok. BiH mnoennye
oauH abo Oimbllle NiTHOMHHUX MEXaHI3MIB,
3MOHTOBAHHX Ha Bi3KaX MOCTOBOTO KpaHYy

MOCMOosutl Kpau
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1.4.1.4crab

part of an overhead travelling crane that
incorporates 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, either 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

beam along which an overhead travelling
crane can move

1.4.1.11

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

crane runway beam

overhead travelling crane



14.1.12 Kpau-oanka

MiKpaHoBa 0alka, Mo 3a0e3nevye miaTPUMKY
MOHOPEHKOBOTO  Tenbdepa, SKUH  MOXKe
nepeMilyBaTucs Mo il HIWKHIM MOJHI, JWB.
pucynox 1.2

np. ACTY-H B EN 1991-3:201X

1.4.1.12

crane runway beam provided to support a
monorail hoist block that is able to travel on
its bottom flange, see Figure 1.2

runway beam for hoist block

Ilo3HayeHHs
1 - IlinkpaHoBa 6ayika
2 — Teabep

Key
1 Runway beam
2 Hoist block

Pucynoxk 1.2 —IlinkpaHoBa Gainka 3 Tenbhepom

Figure

1.4.1.13

MOCTOBUU KpaH, SIKUW OMUPAETHCS HA HUXKHI
TTOJIMIII ITIIKPAaHOBHUX OaJIOK, TUB. pUCyHOK 1.3

niOBICHUL KpaH

1.4.1.14

MOCTOBHUHM KpaH, SIKUM CIIMPAETHCA HA BEPXHIO
MTOBEPXHIO MIAKPAaHOBOBT OaJIKK

nanyonull Kpam

Mpumitka. 3a3Buyaii BiH mepeMiliaeThCs MO peiikax,
asie 1HOII Oe3mocepeIHbO M0 BEPXHil MOBEpXHI OalloK,
JIMB. PUCYHOK 1.4.

1.2 —Runway beam with hoist block

1.4.1.13

overhead travelling crane that is supported on
the bottom flanges of the crane runway beams,
see Figure 1.3

1.4.1.14

overhead travelling crane that is supported on
the top of the crane runway beam

NOTE: It usually travels on rails, but sometimes travels
directly on the top of the beams, see Figure 1.4

underslung crane

top-mounted crane

P A R L L L L A L L A A A A A L A A A A A
| bt o]
r‘qu

P

e

W W W W T . .. Y

W e o W W m R e e

Pucynok 1.3 —IlinBicHuil kpaH 3 Tenbpepom

Figure

1.3 — Underslung crane with hoist block
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PN L B L LR L L

PN B L I L L L L L L L I L L I L I ]
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% ]

b . .

o

oo m

Pucynok 1.4 — IlanyGuwmii kpaH 3 Tenb(pepoM

Figure

1.4.2 Chneuyianvni mepminu i eusHaueHH:
ROHAMB 0714 O, GUKTUKAHUX 00JIA0HAHHAM

1.4.2.1 Bracna wacmoma
4acTOTa BUIBHUX KOJHUBAHb B CUCTEMI

Mpumitka. Jlng cucrem 3 0OaraTbMa CTYHEHSMH
cBOOOIM BJACHI YacTOTH 1€ YacTOTH HOPMAaJbHOI
($hopMH KOJNHMBaHb

1.4.2.2 ginvui KonueanHs:

KOJIMBAHHS CHCTEMH, IO BiIOyBarOThCS MpHU
BIJICYTHOCT1 BUMYIIEHUX KOJIMBaHb

1.4.2.3 6umyweni konusamnns

KOJIMBAHHS CHUCTEMH, BHKJIMKAaHI MPUMYCOBHM
30yDKCHHSIM

1.4.2.4 s32acaunsa

pPO3CitOBaHHS €HEprii KOJMBaHb 3 4acoM abo
BIJICTAHHIO

1.4.2.5 pesonanc

pPE30HAHC  CHUCTEMH  TIPU  BUMYIICHHUX
FapMOHIMHHMX KOJIMBAHHAX ICHYE, SKIIO Oyb-
sSKa 3MiHa YacTOTH 30y/UKEHHs, HaBITh
HE3HAYHAa, BHKJIMKAE 3HIDKCHHS  peaKilii
CHCTEMU

1.4.2.6 hopma xonrusanw

XapaKTCPHUCTUIHA MOACIIb HOBeI[iHKI/I, SAKYy
MpuiiMae cucTeMa I JIi€I0 KOJMBaHb, B SIKIH
pyx KO’KHOI YaCTHHU € IIpocCTo FapMOHiﬁHHM
Ha OJHIN 1 TiA caM1if YacTOTI.

Ipumitka. /[Bi i Oibire GopMu MOXKYTE CHiBICHYBaTH
OIHOYACHO B CHCTEMIi 3 OaraTbMa CTYIIEHSIMH CBOOOIH.
Hopmanbha (nmpuponsa) ¢opma KomuBaHb - e (opma

KOJIMBaHb, SKa HE IOB'AI3aHa 3 IHIINMH BHAAMU
KOJIUBAaHb CUCTEMHU.

1.5 YMOBHI MO3HAYECHHSA
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1.4 — Top mounted crane with hoist block

1.4.2 Terms and definitions specifically for
actions 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
vibration 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
undergoing vibration in which the motion of
every particle is simple harmonic with the
same frequency

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

1.5  Symbols



(1) B posmimax [gaHOTO €BPOIEHCHKOTO
CTaHJIAPTy 3aCTOCOBYIOTHCS HACTYIHI YMOBHI
IIO3HAYCHHA.

Ipumitka. BukopucroBaHi nmo3HaueHHs1 0a3yrOThCS Ha
I1SO 3898:1997.

(2)  OcHoBHuit nepetiK YMOBHHUX
Mo3HaueHb NpeacTaBieHuil B myHKTI 1.6 EN
1990, a wHaBemeHi HIXKYE  JOJATKOBI
MO3HAYEHHSI € XapaKTepHUMH I L€l
yactuau EN 1991.

Iponucni nimepu ramuncovrkoeo anghagimy

F,«  XapakTepuCTHYHE 3HAYCHHS Jii KpaHy
F XapaKTepUCTUYHA CTaTHMYHA CKJIAJ0Ba
Iii KpaHy

F, HE3aJIekKHA CHJIa pOTOpA

Fw CHUJIM, 10O BHUKIIMKAH1 TIIOBITPSIHUMHA

MMOTOKAMH ITiJ] 9aC eKCIUTyaTaii

Hy, Oydepni CHUJIH, MOB's3aH1 3
MepeMIlIEHHSIMU KpaHy
Hy, Oydepni CHITH, MOB's13aH1 3

MepPEMIIIEHHSIMH Bi3Ka

H K TOPHU30HTAJIBHE HaBaHTaXXCHHA Ha

3aXHCH1 OTOPOPKECHHS

H, O3I0BXKHI CHIIH, BUKJIMKaHI

MIPUCKOPEHHSIM 1 ralbMyBaHHSM KpaHy

Hy  ropusoHTanbHi  CWJIM,  BHUKJIMKaHI

MIEPEKOCOM KpaHy

HT,l; HT,z

MIPUCKOPEHHSIM 1 ralbMyBaHHSIM KpaHy

MOTEePEYHl CHJIM, BHKJIMKaHI

H,;, mnonepeuni CHJIN, BUKJIMKaH1

IIPUCKOPCHHAM 1 raJibMyBaHHSAM Bi3Ka

H,, mnepeBepraroua cuia

K pyluIiiiHa cuna

M, (t) MOMEHT 3aMHUKaHHS

Q. BTOMHE HaBaHTAKEHHS

Q. BIIaCHA Bara KpaHy

Q, BaHTaXOMIJHOMHICTh OpPYTTO

Q; BUITPOOYBaJIbHE HABAHTAXKECHHS

np. ACTY-H B EN 1991-3:201X

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

NOTE: The notation used is based on 1SO 3898: 1997.

(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

F,« characteristic value of a crane action

F characteristic static component of a
crane action

F free force of the rotor

S

F,~  forces caused by in-service wind

w

Hy, buffer forces related to movements of
the crane

Hg, buffer forces related to movements of
the crab

H, horizontal load for guard rails

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

H,  horizontal forces caused by skewing of
the crane

H;,; Hy, transverse forces caused by
acceleration and deceleration of the crane

H;, 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
Q, hoist load

Q;  testload

13
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Q,  KoJicHE HaBaHTAXEHHS

S HallpaBJIsA04a Cuja
Psoxkoei nimepu ramuncokozo angagimy

b

) [IMPUHA TOJIBKH PEHKH

e EKCIEHTPUCUTET KOJIICHOTO
HABaHTAXXEHHS,

ey EKCIEHTPUCUTET MacH poTopa

h BIICTAHP MDK MHTTEBHM IICHTPOM

KOB3aHHS 1 HAaIlPaBJISIFOYUM MEXaH13MOM

Ko KOe(DILIEHT CIIEKTPY BaHTAKEHHS;

I MIPOJIIT MOCTY KpaHy

m, Maca KpaHy

m, KUTBKICTB TIPUBO/IIB HA OJTHE KOJIECO
m, Maca poTopa

n KUTBKICTH KOJIICHUX TIap

n, KUTBKICTB TJIKPaHOBHX OaJIOK

Psoxkosi nimepu epeyvroco anghasimy
o KYT IIepeKoCcy

¢ [0 xoeilieHT 3racaHHs

n 0 mpomopirist BaHTAXXOIT THOMHOCTI
OpyTTO, sKa BaJIUIIAETHCA TICAA 3HIATTS
KOPHUCHOTO HABaHTaXXEHHS, aie HE
BKJIIOUAETHCS Y BIACHY Bary KpaHy

A €KBIBAJICHTHUN KoedimieHT
pyiHYBaHHS

A CHJIOB1 KOE(ILIIEHTH

U KoeilieHT TepTs

& OydepHa xapaKTepUCTHKA

Q KoediIieHT JMHAMIYHOCTI

O Oy O3 Oy O5 Pg Py KoediieHt

JUHAMIYHOCTI,  3aCTOCOBYEThCS O  Aiid,
BUKITUKAHUX KPaHAMU

@,  Koe(imieHT JauHaMiyHOi  Jii  mpu
€KBIBAJIEHTHIM Mipi YIIKOPKEHHS

Ou Koe(illieHT IWHAMIYHOCTI JJs  JIiid,
BUKJIMKAHUX 00JIaJHAHHAM
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Q,  wheel load

S guide force
Latin lower case letters
b width of rail head

r

e eccentricity of wheel load

ey eccentricity of the rotor mass

h distance between the instantaneous
slide pole and means of guidance
Ko load spectrum factor

I span of the crane bridge

m mass of the crane

m number of single wheel drives
m mass of rotor

n number of wheel pairs

n number of runway beams

Greek lower case letters
a 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
u friction factor
& buffer characteristic

1) dynamic factor

O, Py O3 Oy Q5 Qg Py dynamic factor
applied to actions induced by cranes

@, Oamage equivalent dynamic impact
factor

oy  dynamic factor applied to actions
induced by machines



w, BJIACHA YaCTOTa KOJMBaHb KOHCTPYKIIii
, KYTOBa 4acTOTa poOTOpAa,

o, gacToTa 30y/KYI0Y01 CHITH.

2 I, BUKJIMKAHI

NIJAOMHUMHA MEXAHI3BMAMHA 1
KPAHAMMU HA HIAKPAHOBUX
BAJIKAX

2.1  Cdepa 3acTocyBaHHA

(1) B upomy posaini BuzHaueHi ii (cxemu
HAaBaHTAKEHb 1 0a3MCHI 3HAYCHHS), SIKi
BHUKJIUKAHI:

- TIABICHUMH BI3KaMU Ha  MIJKPAHOBUX
nurstxax, ous. 2.5.112.5.2;

- MOCTOBUMH KpaHamH, auB. 2.5.312.5.4.

(2) Meromu, BKazaHi B I1BOMY pO3JIiTi
cymicHi 3 mosoxenHsmu EN 13001-1 1
EN 13001-2, mis momermeHHsS OOMIHY
1HpOpMaLli€lo 3 MOCTavyalIbHUKAMHU KPaHiB.
IMpumiTka. SIKio mig 9ac nNpoeKTyBaHHS MiIKPaHOBHX
LUISIXIB MOCTa4YalIbHUK KpaHy BIIOMMH, JUIsl peanizamil
OKPEMOro MPOCKTYy MO)XKHA BHKOPHUCTOBYBATH OiNbII
tTouHi pgani. Indopmaris mnpoueaypy Imwomo el
MPOLIEAYPH MOXKE MICTHUTUCS B  HAlllOHAJbHOMY
ZOIATKY.

2.2  Kaacudikamis xii
2.2.1 3azanvni nonoscenns

(1)  Jlii, BUKIMKaHI KpaHAMHM, MOIUIAIOTHCS
Ha 3MiHHI 1 BHITQJKOBI Mii, sIKI MpEeACTaBJICHI
pPI3HMMU cXeMaMH 1 onwucadi B 2.2.212.2.3.

2.2.2 3minni oii

(1) B HOpMaJbHHUX  eKCIUTyaTaI[iiHUX
yMOBax 3MiHHI Jii KpaHy 3ajiexaTh Bil 4acy 1
Micls po3TanryBaHHS. BOHM  BKIIIOYAIOTH
IpaBiTalliiHI HABaHTAXEHHsS, Y TOMY 4YHCII
BaHTAKOIIIHOMHICTD, IHepIiiHi CHUIH,
BUKJIIMKaHI TNPUCKOPEHHSIM/TAIbMYBaHHAM 1
MEPEKOCOM, a TAKOXK IHIIUMHU JTUHAMIYHUMHU
edexTamu.

(2 3MiHHI Jii KpaHy CIHif MiAPO3AUISTH
Ha:

— 3MIHHI BEpTHKaJbHI Jii KpaHy, BUKIHKaH1

np. ACTY-H B EN 1991-3:201X

1) natural frequency of the structure

e

® circular frequency of the rotor

r

1) frequency of the exiting force

S

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.

2.2 Classifications of actions
2.2.1 General

(1)  Actions induced by cranes shall be
classified as variable and accidental actions
which are represented 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/deceleration and by skewing and
other dynamic effects.

(2 The variable crane actions should be
separated into:

— variable vertical crane actions caused by the

15
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BJIACHOIO Baroo
BaHTaXOIIJHOMHICTIO OPYTTO;

KpaHy i

— 3MIHHI TOPU3OHTAJIBHI il KpaHy, BUKIHKaH1
MIPUCKOPEHHSIM, raJlbMyBaHHSIM abo
MEPEKOCOM, a TAKOXK IHIIMMH JTUHAMIYHUMU
edexTamu.

(3)  Pi3ui Oa3ucHi 3HaYCHHsS 3MIHHUX il
KpaHy II¢ XapaKTepeCTHUYHI 3HAYCHHS, IO
CKJIAJAIOThCS 13 CTATUYHOI Ta JUHAMIYHOT
CKJIAAOBOI.

(4) duuamiyHi  CKJIAJOBi,  BHKIHMKaHI
KOJIMBAaHHAMHU TiA [I€I0 1HEpIIHHUX abo
nemidyrounx CHIL, K MpaBuUIIo,
BpPaxOBYIOThCSI KOE(]II[IEHTAMU TUHAMIYHOCTI
@, SKUH 3aCTOCOBYIOTbCS JI0 3HA4eHb

CTAaTUYHOI 1il.

F
Jc
I:k

pk  XapaKTEPECTHYHI 3HAYEHHA M1l KpaHy,

@ Koe(ilieHT JUHAMIYHOCTI, JIUB.

Tadaumo 2.1;
F
Il KpaHy.

(5)  Pi3ui Koe(ilieHTH AMHAMIYHOCTI 1 IX
3aCTOCYBaHHS MepepaxoBani B Tabmuii 2.1.

(6) OpaHOYaCHY 0 CKJIaJIOBUX KPAaHOBOTO
HaBaHTAKEHHS MOYKHA BpaxyBaTH,
PO3IIIAIal0YH TPy HaBaHTaXKEHb, BU3HAYCHI
B Tabmumi 2.2. KoxHy 3 mmx Tpyn
HAaBaHTAXCHb CJIJ PO3TIAIaTH SK TaKy, IO
BH3HAYA€ OJIHY XapaKTCPUCTHYHY IO KPaHy
IS KoMOiHamii 3 HEKPaHOBUMU
HaBaHTAKEHHSIMH.

XapaKTCpUCTHYHA CTaTH4YHa CKJIaJ0oBa

Hpumitka: Kracudikamis 3a rpymamu 3abe3medye
OIHOYACHE BpaxyBaHHS TITBKH OIHIE] TOPU3OHTATBHOI
Iii KpaHy.

2.2.3 Bunaokoei oii

@ Kpanu MOXyTh CTBOPIOBATH BHITAIKOBI
nii B pe3ynbTaTi 3iTKHEHHS 3 Oydepamu
(OydepHi cunmu) abo 3ITKHEHHS MiAHOMHHX
MIPUCTOCYBAHb 3 MepeIKoaMHu
(mepeBepTarodi  CHIIH). i mii  cmig
BpPaxOBYBATH MPHU MPOEKTYBaHHI KOHCTPYKIIiH,
B SIKMX HeE 3a0e31eUeHUM BIAMOBIIHUHI 3aXHUCT.
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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.

o F (2.1)
where:
F,« is the characteristic value of a crane
action;
1) 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
application are listed in Table 2.1.

(6)  The simultaneity of the crane load
components 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 Accidental actions

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



(2 Bunagxosux nil, Bu3Haueni B 2.11,
BIIHOCATHECS IO 3araJibHUX BHIAIKiB. BoHu
MpeCTaBICH] pi3HUMU cxeMaMmu
HABaHTaXCHb, 1[0 BU3HAYAIOTH PO3PAXYHKOBI

spauenHs (to6ro mpu ¥, =1,0) y dopwmi

€KBIBAJICHTHUX CTATHUYHUX HABAHTAKEHbD.

(3)  Opnnouacuy TIiF0 BUIIAJKOBUX
CKJIQJIOBUX KPAaHOBOTO HABAaHTAKCHHS MOKHA
BpaxyBaTH, PO3TIIAIAI0YH rpynu
HaBaHTa)X€Hb, BH3HAUYeHI B TaOmmmi 2.2.
KoxHa 3 1uxX Tpynm HAaBaHTaXEHb BHU3HAYAE
OJIHYy [JiI0 KpaHy Ha KOMOIHaIilo 3
HEKPaHOBUMH HABAHTAXKCHHSIMHU.

np. ACTY-H B EN 1991-3:201X

(2)  Accidental actions described in 2.11
refer to common situations. They are
represented by various load models defining

design values (i.e. to be used with 7, =1,0)
in the form of equivalent static loads.

(3)  The simultaneity of accidental crane
load components may be taken into account by
considering 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 loads.
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Tabmuua 2.1 — KoediieHTH TMHAMIYHOCTI ¢,

Table 2.1 — Dynamic factors ¢,
Koedimientn .
b ! . Edekru, mo po3risimaoTbes ITiyisirae 3aCTOCYBaHHIO J10
JUHAMIYHOCT1 - p
. Effects to be considered To be applied to
Dynamic factors
— PO3XUTYBaHHS KOHCTPYKIIii KpaHy Bi .
P o Y JHCTPYIIUL KpaHy Bl BJIACHOI Baru KpaHy
¢ MMIAMOMY BaHTaXYy 13 3EMJI1
X 2
— excitation of the crane structure due to .
g X self-weight of the crane
lifting the hoist load off the ground g
— IuHaMivHi edeKTH Tpu mepenadi
BAHTAXXOMIAMOMHOI'O HAaBAHTAXKEHHS BiJl
3eMJI1 10 KpaHy
, — AMHaAMIYHI e)eKTH BiJl HECIOIBaHOI'O
BUBIITbHEHHS KOPHCHOTO . .
BaHTaXOIIAMOMHOCTI OPYyTTO
360 (OI') HaBaHTaXXCHHA, HallpukJiam, Ipu
3aCTOCYBaHHI 3aXBaTiB a00 MarHiTiB hoist load
— dynamic effects of transferring the
Ps hoist load from the ground to the crane
—dynamic effects of sudden release of
the payload if for example grabs or
magnets are used
— auHaMIi4Hl e(eKTH, [0 BHHHUKAIOTh . .
. N BJIACHOI Baru Kpany 1
Ol 4ac pyxXy KpaHy II0 PEUKOBHX . .
) BaHTAXKOMIAHOMHOCT1 OpyTTO
nrsxax a6o MIKpaHOBUX HUIAXaxX
P —dynamic effects induced when the .
. . . self-weight of the crane and
crane is travelling on rail tracks or .
hoist load
runways
— IMHAMIYHI edekTH, BHUKJIMKaHI PYIIIHHAX CHI
Qs PYIIIHHAME CUTIAMHU
— dynamic effects caused by drive forces drive forces
— IMHAMIYHI eeKTH BHMPOOYBaJILHOIO
HaBaHTKCHHS nepemi aHoTO
PEMILILYB BHIIPOOYBaJIHLHOTO
IIPUBOAHHUMU OJIOKaMH TakhMM CaMHM
HaBaHTaXCHHS
Ds YIHOM, SIK BEIEThCS po00Ta KpaHy
— dynamic effects of a test load moved
. ) ; test load
by the drives in the way the crane is
used
— quHAMIYHI e()eKTH MPYKHOTO yAa
! ¢ R ynapy Oy epHHX HABaHTAXKECHb
0 00 Oydepun
! —dynamic elastic effects of impact on
buffer loads
buffers
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Table 2.2 —Groups of loads and dynamic factors to be considered as one characteristic crane
action
['pyrnoBi HaBaHTa)KEHHS
Groups of loads
Tlosnauenns | Poszmin BunpoOyBaisHe Bunankose
Symbol Section Il rpymna 3a rpanuHuM CTasoM HABAaHTAXCHHS | HABAHTA)KCHHS
Ultimate Limit State T :
est load Accidental
1 2 3 4 5 6 7 8 9 10
[ Sivegnortme | @ | 2 [alalifelofof ] o [ ]
BanraxxomigiioMHICTh
2 6pyrTo Q, 26 |0 | Q3| - | 0| @u || N7 - 1 1
Hoist load
IIpuckopeHHs MocTa
KpaH
3 Acceleraltoionyof crane He. Hy 2.6 Ps | G5 | Ps | Ps | - ) i Ps i i
bridge
Ilepexoc Mocta
KpaHy
4 Skewing of crane Hs 2.7 ) ) ) L i i i i
bridge
I[Mpuckopenns abo
rajbMyBaHHS Bi3Ka
abo tenbdepa
5 Acceleration or Hrs 2.7 ) ) ) ) ) 1 ) ) ) )
braking of crab or
hoist block
Excrunyarariiine Jomatok
6 BITPOBE F, A 1111 |1|-|- 1 - -
HaBaHTa)KEHHS Annex
In-service wind A
BunpobOyBainbHe
7 HABAHTAKEHHS Q; 2.10 S N N - - ®s - -
Test load
8 Bydepna cuna H 211 ) ) ) ) ) ) i i 0 i
Buffer force B ' 7
IIepeBepratoua cuiia
9 Tilting force Hia 211 ) ) ) ) ) ) i i i 1

Mpumitka. J[yis BITpOBHX HaBaHTAKEHB, 10 HE BXOATH IO YMOB SKCIUTyaTarlii (JIUB. 101aTOK A).
NOTE: For out of service wind, see Annex A.

1)77 - Ile OISl BaHTAXKOIITHOMHOCTI OpyTTO, siKa 30epiraeThcsa MICHs 3HATTS KOPHUCHOTO HABAHTAXKEHHS, alleé HE BKIIOYAETHCA

BJIACHY Bary KpaHy.
Y7 is the proportion of the hoist load that remains when the payload is removed, but is not included in the self-weight of the crane.

2.3  Po3paxyHKoBi m0JI0:KeHHS

(1)P BigmoBimHi [ii BHKIHKaHI KpaHAMH,
MMOBUHHI  BM3HAYaTUCA  UII  KOYXKHOTIO

PO3PAXYHKOBOI'O IOJIOKCEHHS, BCTAHOBJICHOI'O
y EN 1990.

(2P HeoOximHo PO3TIISTHYTH oOpani
PO3paxyHKOBI MOJIOKEHHS 1 BCTAHOBHTH
BUMAJKA KPUTHYHHX HaBaHTaXeHb. J{is
KOKHOTO BUIIAJIKy KDUTHYHOTO HABAHTAKCHHSI

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
considered and critical load cases identified.
For each critical load case the design values of
the effects of actions in combination shall be
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NOBMHHI OyTM  BH3HAUY€HI PO3PaXyHKOBI
3HA4YeHHs Jii MO€HaHb HAaBAaHTAXKCHb.

(3) IlpaBmuma s  HaBaHTaXCHb  BiJ
KUIBKOX KpaHiB mpuBeeHi B 2.5.3.

(4) [lpaBuna moeaHaHHS MOid KpaHIiB 3
IHIIUMU JiSIMH IPUBENICH] B TOJIATKY A.

(5) CxeMu HaBaHTaXCHb JJISI PO3PAXYHKY
Ha BTOMY IpuBe/HI B 2.12.

(6)  Sxmo BumpoOyBaHHS KpaHiB 3a |
TPyNoOI0 TPAaHWYHUX CTaHIB MPOBOISATHCS Ha
OTIOPHUX KOHCTPYKLIAX HEoOX11HO
KOPHUCTYBATHCS, CXEMOK BHIIPOOYBAILHOTO
HaBaHTaXXEHHs Ha KpaH HaBeaeHo!o B 2.10.

2.4 Cnoci0 3aganns aiii kpaHis

(1)  PosrmsmaroTbes [Iil, 1O MEpeAarOThCS
Ha NIAKpPaHOB1 Oalku KojiecaMU KpaHiB, 1
MOXJIMBO HAIPaBJISIIOYUMU  POJIMKAaMHU  abo
IHIIMMH HaIPaBJIIIOUMMU MEXaHI3MaMH.

(2) TopusoHTanbHi CHWIHM, $Ki JiFOTH Ha
OTIOpPHI KOHCTPYKUIi KpaHy, BUHUKAIOTh BIiJ
TOPU30HTAIIBHOTO PyXy MOHOPEUKOBHUX KpaHIB
1 MITHOMHHX MeEXaHI3MIB KpaHiB,
BU3HAYAIOTHCS BiAmoBigHo mo 2.5.1.2, 2.5.2.2
12.7.

2.5 Po3noaijt HaBaHTaXKeHb

2.5.1 Monopeiikosuii menvghep
POo3MiuieHuil nio niOKpanHosumMu daiKamu

2.5.1.1 BepmuxanvHi HaBaHMadCeHHs

(1) 1 HOpMadbHMX YMOB EKCILTyaTarlii
BEPTHUKAJIbHE HABAHTA)KCHHS CIIJ MPHIMATH
SK TIOEJHAHHS BJAacHOI Baru Tenbdepa,
BAHTAXKOIMIAHOMHOCTI OpyTTO 1 KOediiieHTa
JAHAMIYHOCTi, AuB. Tabmumo 2.1 1
Tabiuuro 2.2.

2.5.1.2 I'opuzonmanvui cunu

(1)  Sxmo iIKpaHOBi OanKu
MOHOPEHKOBOTO ITiJIBICHOTO Bi3Ka 3aKpiIljieH],
3a BIICYTHOCTI OLUIBII TOYHOTO 3HAYEHHS,
MMO3J0BXKHI TOPU30HTANIbHI CHIIH
npuiiMaroTeess K 5% BiI MaKCHMaiIbHOTO
BEPTUKAIHHOTO HABAaHTAKEHHS Ha KOJIECO,
IPUYOMY, KOeQIliEHTOM  JUHAMIYHOCTI1
HEXTYIOTb.

(2 Takos 11e AificHe /Ui TOPU30HTATBHUX
HABAaHTAXXEHb BiJl TOBOPOTHUX MiABICHUX
MiAKPAHOBHX OATOK.
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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 models 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
structures arising from horizontal movement
of monorail 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 accurate value, the longitudinal
horizontal forces should be taken as 5 % of the
maximum vertical wheel load, neglecting the
dynamic factor.

(2 This also applies to horizontal loads in
the case of swinging suspended runway
beams.
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2.5.2 Mocmosi kpanu 2.5.2 Overhead travelling cranes
2.5.2.1 BepmukanbHi HAGAHMAICEHHS. 2.5.2.1 Vertical loads
(1) BiamoBimHi  BepTHKaJIbHI  KOJICHI (1)  The relevant vertical wheel loads from
HAaBaHTa)XEHHS BiJ KpaHy Ha IiJKPaHOBY a crane on a runway beam, should be
OalKy  BH3HAYalOThCI 3  ypaxyBaHHSIM determined by considering the load
pO3MOALTy HAaBaHTAXEHHb IIOKAa3aHOTO Ha arrangements illustrated in Figure 2.1, using
PHCYHKY 2.1, BUKOPUCTOBYIOUH the characteristic values given in 2.6.
XapaKTePUCTHYHI 3HAYCHHS, NPHUBEICHI B
po3mini 2.6.

Or.max Or,max X O[ ma 1 ‘E‘Qr max) Or. {ma) Qr. (mzue)

| |
= .
I

: ‘ f ‘ : Qh.nurn
e

- !f i

a) P031'l02]i.]'l HAaBaHTAKCHb BiI[ HABAHTAKCHOI'0 KpaHy Jisli JOCATHEHHA MAKCUMAJIBHOI'0 HABAHTAKCHHA Ha
NiAKPaHOBY 0AJIKY
a) Load arrangement of the loaded crane to obtain the maximum loading on the runway beam

Or.min Or,min ‘l'.Qr.min ‘E'Or {rrin) Of-'[mi":' Or.[min]

| | | | |
: -\ - —— 1
5 I p E I 5 5

a

6) POSl’lOIliJ'l HABAHTAKCHHA Bi}l HEHABAHTAKEHOI'0 KpaHy JJIf JOCATHECHHS MiHIMAJILHOT0 HABAHTAKEHHS HA
NiAKPaHOBY 0aJIKY
b) Load arrangement of the unloaded crane to obtain the minimum loading on the runway beam

IMo3HayeHHst Key
1 Bi3ok MOCTOBOr0 KpaHy 1 Crab

Pucynok 2.1 —Po3nojin HaBaHTa)XeHHS 3 METOIO AOCATHEHHSI BIIMOBIIHUX
BEPTUKAIbHMX i Ha OAJKH IMIKPaHOBHX IUISXIB

Figure 2.1 —Load arrangements to obtain the relevant vertical actions to
the runway beams

ne where:

Qr max MaKCUMajbHE  HABAHTAXKECHHS Q; max is the maximum load per wheel
Ha KOJIECO HABAHTAKEHOTO KPaHy; of the loaded crane

Qr (max) CYlyTHE HABAaHT@KCHHSA Ha Q: (e is the accompanying load per
NPOTUIIEKHE KOJIECO HAaBaHTAKEHOTO KpPaHy; wheel of the loaded crane
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z Qr,max

HaBaHTaXeHb Q

cyma MaKCHUMaJIbHUX

rmax Ha TIIKPAHOBHMH IILISAX

HABaHTAXXEHOI'O KpaHy;

Z er(max)

HaBaHTaXeHb Q

CyMa CYyIMYTHIX MaKCHUMaJbHHX
r(may H& TIKPAHOBHH IIISAX

HaBaHTA)XEHOT'O KPaHY;

Qs min MIHIMAJIbHE HABAHTAXKCHHS HAa

KOJIeCO KpaHy 0e3 HaBaHTa)KEHHS;

Qr (min) CyIIyTHE  HABaHTA)KCHHS  Ha
MPOTHJICIKHE KOJIECO KpaHy 0e3
HaBaHTaXXCHH,

ZQr,min

HaBaHTaxxeHb Q, . Ha MIIKPaHOBHH NIIAX

cyma MIHIMaJIBHUX

KpaHy 0€3 HaBaHTa)KEHHS,

er,(min)

HaBaHTaXxeHb Q

CyMa CyNYyTHIX MIHIMaJbHUX

r (miny H@ TIKPAHOBUH MUIIX

KpaHy 0€3 HaBaHTa)KEHHS,

Qh.nom HOMIHAJIbHA

BaHTAXOMIIHOMHICTH

(2)  ExcuenTpucHTeT € I MPUKIAICHHS
KOJIICHOTO HAaBaHTAXEHHsS Ha Kozieco Q, 10
pEeHKH CIlii TPUUHATH 3a YaCTUHY LIUPUHU
TOJIIBKH peiiku b, , 1uB. pucyHox 2.2.

IIpumitka. 3HaueHHs € Moxke OyTH 3aJaHe B
HAaLiOHAJBHOMY JOJAaTKy. PeKoMeHmyeTbcs 3HauCHHS

e =0,25h,

is the sum of the maximum

ZQr,max

loads Q, ..., per runway of the loaded crane

Z ny(max)

maximum loads Q
loaded crane

Is the sum of the accompanying
per runway of the

r,(max)

Qr min Is the minimum load per wheel
of the unloaded crane

Q: (min) Is the accompanying load per
wheel of the unloaded crane

is the sum of the minimum

ZQr,min

loads Q, ... per runway of the unloaded crane

r,min

ZQr,(min)

minimum loads Q
unloaded crane

is the sum of the accompanying
per runway of the

r,(min)

Qhnom 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 € = 0, 25b,

PI/IcyHOK 2.2 - EKCI_IeHTpI/ICI/ITeT Jo4JaTKa HaBaHTAaXCHHS Ha KOJIECO
Figure 2.2 — Eccentricity of application of wheel load
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2.5.2.2 I'opuzonmanwvHi cunu

(1)  Posrasmarorbes HACTYITHI BHIU
TOPU30HTAIBHUX CHJI, IO BHKIMKAIOTHCS
MOCTOBHMH KPaHAMM:

a) TOPU30OHTAIBHI ~ CWJIM,  BUKIHWKaHI
MPUCKOPEHHSM a00 TadbMyBaHHSM KpaHY
BIJHOCHO  HMOTr0  pyXy Y3IOBX  Oalku
MIAKPAHOBOTO NIISAXY, IUB. 2.7.2;

b) TOPU3OHTAIbHI ~ CHJHM,  BHUKJIHMKaHI
NPUCKOPEHHSM a00 TaJlbMyBaHHSM Bi3Ka
MOCTOBOTO KpaHy abo TIJBICHOTO BI3Ka
BITHOCHO iX PYyXY Y3J0BX MOCTa MOCTOBOIO
KpaHy, auB. 2.7.5;

c) TOPU3OHTANIbHI ~ CWJIM,  BUKJIUKaHI
MIEPEeKOCOM KpaHy BIIHOCHO HampsiMy HOro
PyXy Y3I0BXK Oalku MIAKPaHOBOTO MUISAXY,
mmB. 2.7.4;

d) OybepHi cuin, TMOB'sI3aHI 3 PyXoM
Kpany, auB. 2.11.1;

e) OydepHi cuiu, OB's13aH1 3 PyXOM Bi3Ka
MOCTOBOTO KpaHy a00 MiIBICHOTO Bi3Ka, IHB.
2.11.2.

2 Skmo He BKazaHe iHmIe, 10 OJHI€l
rpynud  OJHOYACHO JIIOYMX KOMITIOHEHTIB
KpAaHOBHUX  HaBaHTAXKCHBb MOXKeE oyt
BKJIIOYEHUI TUIBKM OJWH 3 II'STU BUIIB
TOPU30HTAIBHUX CHJI, BKa3aHUX B IMIyHKTaX
3 (a) mo (), mepepaxoBaHux B myHKTax (1),
IUB. Ta0IUIo 2.2.

(3) TopusoHTaBHI CHIIH, IO AifOTH B 30HI
KOHTAKTHOT TIOBEpPXHI Kojieca MiABICHUX
KpaHiB, cmig nopuitHatm  3a 10 %
MaKCUMAaJIbHOTO BEPTHKAIILHOTO
HAaBAaHTAXXCHHS  HA  KOJIECO,  HEXTYIOUH
JMHAMIYHAM KOMIIOHEHTOM, SIKIIO BiJICYyTHE
OOrpYHTYBaHHS OLTBIII TOUHOTO 3HAYCHHSL.

4 SKIo He BKazaHe iHIIE, II03I0BXKHI
TrOpU3OHTaIBbHI cuiau H ,, mo ailoTe Ha

KOJIECO, 1 TOMEepeyHi TOPHU30HTAIbHI CHIIN
Hsi BUKJIMKaH1 IIPUCKOPEHHAM 1

raJlbMyBaHHSIM Macu KpaHy a0o Bi3Ka TOIIO,
MOBUHHI PO3MOJUIATUCSA, SK T[OKa3aHO Ha
pucyHky 2.3. XapakTepecTH4H1 3HaYCHHSI [IUX
cuI naHi B 2.7.2.

nup. ICTY-H b EN 1991-3:201X
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 deceleration of the crane in
relation to its movement along the runway
beam, see 2.7.2;

b) horizontal forces caused by
acceleration or deceleration of the crab or
underslung trolley in relation to its movement
along the crane bridge, see 2.7.5;

C) horizontal forces caused by skewing of
the crane in relation to its movement along the
runway 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 simultaneous 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 neglecting 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 H; |

caused by acceleration and deceleration of
masses of the crane or the crab etc., should be
applied as given in Figure 2.3. The
characteristic values of these forces are given
in2.7.2.
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Mpumitka. [i cry He BKIIOYAIOTH HACTIIKHA TIEPEKOCY
TIpY TiHOMI Yepe3 3MIIIeHHS pO3TallyBaHHS BAaHTaXy
BiTHOCHO Bi3Ka MOCTOBOTO KpaHy, OCKIJIBbKH IIiJJiHOM
BaHTaXIB il HAXWIIOM B3araii 3a0opoHeHHA. Bymab-saki
HACi/KW HEMHMHYYHX MaJHMX 3HAa4€Hb HaxWiy IpH
MfoMI  BaHTaXy BKIIOYAOTECS B PO3PaXyHOK
IHePIIITHUX CHIL.

NOTE: These forces do not include the effects of
oblique 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.

1
!
- |0
s
i
|
|
|
i

2
!
[E:' 1
i
|
|
!
|

—
i
TH L1

Ilo3HaveHHs
1-peasc i =1;
2-peane | =2

i
e LET

Key
1Rail i =1
2Raili=2

Pucynok 2.3 — Po3mopin HaBaHTa)KE€HHS, BUKIMKAHOTO JIFOYMMH Ha KOJIECO TIO3/I0BXXHUMH 1
MOTIEPEYHIUMH TOPU30HTAITHPHIUMU CHIJIAMH, 1110 BUHUKAIOTh MIPH IIPUCKOPEHHI 1

rajgbMyBaHHI
Figure

2.3 — Load arrangement of longitudinal and transverse horizontal wheel forces

caused by acceleration and deceleration

(5) Mirowi mHa Koyjleca MMO3IOBXKHI 1
TOMNepeYHi ropusoHTanbHi cumn  Hg; i\, 1

HaIpaBJisioya cuja S, BUKIHMKaHI epeKocoM,
MOXYTh JISITU Ha HANpaBJISIOYHN MeEXaHi3M
KpaHiB a00 BI3KIB KpaHiB ITiJ 4ac iX pyxy abo
yCTaJeHOro poOoYoro MepeMillleHHs, IUB.
pucyHok 2.4. 1li HaBaHTa)XCHHS BHKJIMKaHI
HAMpPaBJIAIOUUMU PEAKIIIMH, SKI 3MYIIYIOTh
KOJIeCO BIAXWJIHMTHCS Bl pPyXy B pexuMmi
MIPUPOJIHOTO BUTLHOTO KOYEHHS a00 Hampsmy
poboYOro mepeMilieHHs. XapaKTePUCTHUYHI
3HAYCHHS NpuBeacHI B 2.7.4.
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(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 traversing 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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1 3 2
o
g el
—l h—m | —
HS_L' T r HS_E.I T
Hsqa1 Z]'Er - H Hsza7
5 ) |
l ¢ 6 A
HS_I_?.I. HS.Z ZL

1 3 i
- |L2_ [
HS,1, T HS,I,I_T
e s-—am

a) 3 OKpeMHM HaNPABJIAIOYMM MeXaHi3MOM
a) with separate guidance means

ITo3HaueHHst
1 - peiika I =1;
2 - peiika i = 2

3 - HAampsIM pPYXYy;
4 - koicna mapa j =1;
5 - kosticna mapa | =2 ;

6 - HanpaBJsIIOYMii MeXaHi3M

b) 3 HanpaBasIVYUME KoTICHUME pedGopramMu
b) with guidance bymeans of wheel flanges

Key
1Rail i =1
2Raili=2

3 Direction of motion
4 Wheel pair j=1
5 Wheel pair j =2
6 Guide means

Pucynoxk 2.4 — Po3mnoain HaBaHTaKEHHS, BUKIIMKAHOTO JIFOYUMH Ha KOJIECO MO3I0BKHIMU 1
MOTIEPEYHIUMH TOPU30HTATHPHIUMH CHJIAMH, 110 BUHUKAIOTh B PE3YJIBTATI MMEPEKOCY
Figure 2.4 — Load arrangement of longitudinal and transverse horizontal wheel forces caused by

skewing

Ipumitka 1. Hanpsm ropu3oHTaIbHUX CHII 3aJI€KUTh
BiJl TUIy HAIIPaBJSIFOYOr0 MEXaHi3My, HaNpsMy pyxy i
THUITy IPUBOJY KoJleca.

Mpuwmitka 2. Cumn Hg ; ;| Busnaveni 5 2.7.4(1).

2.5.3 /ii, euknukani KitbKoma Kpanamu

()P Kpanu, mo mOpamioOTh  CHUIBHO,
PO3MIIAAAIOTECS K Taki, 10 YHHATH €IUHY
ITi¥0.

(2) Sxmo KiTbKa KpaHiB  MPAIFOIOTh
ABTOHOMHO, Ma€ OyTH BKa3aHa MaKCHMaJbHa
KUIBKICTh OJTHOYACHO MpAIlOI0YMX KpaHiB, dil
BiJl IKUX CJI1J] BpaxyBaTHu.

Ipumitka. KinpkicTe KpaHiB, IO BPaxOBYIOTHCS B
HaNOIIBII HECTIPUATIMBUX YMOBaX, MOXKe OyTH 3amaHa
B HAIIOHAJIFHOMY J0AaTKy. PexomMeHmoBaHa KiIBKiCTH
mpeacTaBieHa B Tabmmii 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 Hy; ;, 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 account 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.

25




np. ACTY-H b EN 1991-3:201X

Tao6aumsa 2.3 — PekoMeHaoBaHa MaKCHUMalibHa KUIBKICTh KpaHiB, IO BPaxOBYIOTbCS B HAWOUIBII

HCCIIPUATIIMBUX YMOBaAX

Table 2.3 — Recommended maximum number of cranes to be considered in the most unfavourable
position
Kinpkicte  kpaniB  Ha | KinbkicTh KpaHiB Ha KokeH | KinbkicTb KpaHiB

Cranes to each runway

KOXKCH MIJKPAHOBUH IIISAX | MPOMIT LEXy
Cranes in each shop bay

OaraTonpoyiTHUX OyAiBISIX
Cranes in multi — bay buildings

Beprukansna
st KpaHy 3
Vertical crane
action

I'opuzonTanbHa
st KpaHy 2
Horizontal

crane action

2.6  Beprukajibhi HABAHTAKEHHS
KPaHiB: XapaKTepecTUYHi 3HAYEHHS

(1) XapakrepuctuuHi 3HAYEHHS
BEPTUKAJIBHUX KPAaHOBHX HABAaHTAXCHb Ha
OTIOpHI ~ KOHCTPYKIIi  KpaHiB  TOBHWHHI
BHU3HAYATHUCS BIAMOBIIHO 10 Ta0muLi 2.2.

(2P Howminanei 3HaueHHS BIACHOI Baru
KpaHy 1 BaHTaXOMIMOMHOCTI, BKa3aHi
MOCTaYaIbHUKOM KpaHy, MOBHHHI
NpUUMATHCS B SIKOCTI  XapaKTEPHCTUYHUX
3HAa4YCHb BEPTUKAJIbHUX HABAHTA)KCHb.

(3)  Sxmo xoediieHTH TMHAMIYHOCTI @ ,
®y, @3 1 ¢,, BKazani B Tabmuui 2.1, He

BKJIFOUEH] Ji(o) TEXHIYHUX YMOB
IocTavyajbHUKa, MOJKHA CKOPHCTATHUCS
BKa3iBKaMHM, HaBE€ICHUMH B TaOaui 2.4.

4 JHnsa eKCIUTyaTaI[iiHuX 3Ha4YeHb
BITPOBOTO HABAHTAXKCHHS CJIiJI KOPUCTYBATHUCS
J0IaTKOM A.
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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) If the dynamic factors ¢, , ¢,, @, and

@, as specified in Table 2.1 are not included

in the specifications 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.
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Tabmuua2.4 — KoediieHTH IUHAMIYHOCTI @, Ul BEPTUKAJIbHUX HAaBAaHTAKECHb

Table

2.4 — Dynamic factors ¢, for vertical loads

3HavyeHHs KoedilieHTIB JUHAMIYHOCTI
Values of dynamic factors

0,9<¢ <11
P yJIbCail

vibrational pulses.

3navenns 1,1 i 0,9 € BepxHIM 1 HIKHIM 3HAYEHHSIMH KOJIMBaJIbHOI

The two values 1,1 and 0,9 reflect the upper and lower values of the

¢2 = ¢2,min + ﬂzvh
Vh

?,
¢2,min I(and) ﬂz

MOCTIiHHA IBUJKICTH MIHOMY, M/CEK;
steady hoisting speed in m/s;

nuB. Tabnuio 2.5
see Table 2.5

Am
@y =1- (1+ﬁ3)
m

ac:
Am

Ps

where
Am

B,=0,5
devices
B, =10
release devices

3BUTbHEHA 200 CKMHYTA YacTUHA MiHOMHOI MacH;
m 3arajbHa IiJiioMHa Maca;

B, =0,511a xpaHis,
MIPUCTPOSIMHU 3 YITOBUTBHEHUM BiJIITyCKOM;
p,=10 nna xpaHiB, OCHAIEHUX MarHiramMu abo MOXIOHHUMU

TIPUCTPOSMH 31 IBUAKUM BiIITyCKOM

released or dropped part of the hoisting mass
m total hoisting mass
for cranes equipped with grabs or similar slowrelease

For cranes equipped with magnets or similar rapid-

ocHalleHuX rperddepaMu Yd TOMIOHUMHU

3anadi B EN 1993-6

?, 0, =10

¢, =10 3a ymoOBH, IO NOTPHMAaHI JOMYCKM HA PEHKOBI LUIAXH,

provided that the tolerances for rail tracks as
specified in EN 1993-6 are observed.

Mpumirka. Skmo pomyckud Ha peiikoBi unisxu, 3azani B EN 1993-6, we norpumani, koediiieHT

JAUHAMIYHOCTI (), MOXKHA BH3HAYHUTH 3a JONIOMOr0I0 cxeMHu, Ky HasezneHo y EN 13001-2.

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

be determined with the model provided by EN 13001-2.

2.7

I'opuzonTasibhi HABAHTAKEHHSA

KPaHiB: XapaKTePUCTHYHi 3HAYCHHS

2.7.1 3azanvnui nonoscenns

(1)P  HowminambHi 3HAYCHHS eeKTiB
IIPUCKOPEHHS 1 nepeKocy, BKa3aHi
MOCTavyaIbHUKOM KpaHy, MOBHHHI

HpHﬁMaTHCﬂ SAK XapaKTepI/ICTI/I‘-IHi 3HA4YCHHA
TOPU30HTAJIBHUX HABAHTAKCHb.

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 horizontal loads.

27



np. ACTY-H b EN 1991-3:201X

(2)  XapaxrepuctuuHi 3HAYCHHS
TOPU30HTAIbHUX HABAaHTAXKEHb MOXKYTb OyTH
3aJaHi MOCTavYaIbHUKOM KpaHy ab0 BH3HAuYeHI
Biamosiguo no 2.7.2 - 2.7.5.

2.1.2 Ilo3ooeéxcui cunu H_; i nonepeuni
cunu H;, euxnukani npuckopennam i

2A1bMYBGAHHAM KPAHY

(1) Ilo3moBxkui cmwmm H ,, BukiIuKaHi

MPUCKOPEHHSM 1 TaJbMyBaHHSIM KOHCTPYKIii
KpaHy TEHEpYIOTbCS PYIIIHHOIO CHJIOI Ha
MOBEPXHI1 3ITKHEHHSI PEMKH 1 BEIGHOTO KoJjeca,
JIMB. PUCYHOK 2.5.

2 [ToznoBxui cum H |, mpukianeni 1o

O0ankM ~ MIIKPAaHOBOTO  HUISXY ~ MOJKHA
BU3HAYHUTH HACTYITHUM YHHOM:
H . =p.K—
L, 5
' n
Ie
n, KUTBKICTB TJIKPaHOBHX OAJIOK;
K pymriiiHa cuna 3rigHo 2.7.3;
o Koe]irieHT JAHAMIYHOCTI, JIUB.

TabauIo 2.6;

i [JIE YHCJIO, SKMM ITO3HaueHa Oajka
nigkpanoBoro msxy (i =1,2).

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

2.7.2 Longitudinal forces H_; and transverse
forces H;; caused by acceleration and
deceleration of the crane

(1)  The longitudinal forces H ; caused by

acceleration 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 runway beam may be calculated as follows:

(2.2)
where:
n, is the number of runway beams;
K is the drive force according to 2.7.3;

®s is the dynamic factor, see Table 2.6;

i is the integer to identify the runway
beam (i1=1,2).

(=1

H

L1
IMo3naueHHst
1-peanc i=1
2 -peanc | =2

L2
Key
1Rail i =1
2Raili=2

Pucynok 2.5 — Ilo3noBxH1 ropu3oHTaNbHI cln H

Figure
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2.5 — Longitudinal horizontal forces H



(3 Momenr M, pesyrpryroumii 3
PYLIIHOT cHITH, fiIKa Ma€e OyTH MPHUKIJIAZACHA JI0
LEHTPY MacH, BPIBHOBAXKYETHCS MOTIEPEUHUMHU
TOPU30HTAIIBHUMHU CUJIAMH ['pymmbt
ypaBHEHUH 1711 pacuéra xKeyne300€TOHHbBIX
KOHCTPYKIMI 37anuii u coopyxennii H; i

H. ,, mus. pucynok 2.6. ['opusonTansHi cum

MO’KHA pO3paxyBaTh HACTYITHUM YHHOM:

np. ACTY-H B EN 1991-3:201X

(3) The moment M resulting from the
drive force which should be applied at the
centre of mass is equilibrated by transverse
horizontal forces H., and H,,, see Figure

2.6. The horizontal forces may be calculated
as follows:

M
Hii =058 — (2:3)
a
M
HT,Z = (0551 - (2-4)
a
ne where:

S

51 - ZQ,—

— er,max
2.Q

—m, é:zzl_él’

er = ZQr,max + er,(max)

JTUB. PUCYHOK 2.1,

z Qr,max
Z Qr,(max)

a 1HTepBaj MDK HaIpaBJIsIOUUMH
poJmKamMu abo KoJiecaMu 3 pedopaamMu;

JTUB. PUCYHOK 2.1,

see Figure 2.1;

Z Qr,max
ZQr,(max)

a is the spacing of the guide rollers or the
flanged wheels ;

see Figure 2.1;

M = KI,
l;=(&—-0,9)!
I MPOJIIT MOCTa KpaHy; I is the span of the crane bridge;
®s Koe(ilieHT JUHAMIYHOCTI, JIUB. @5 is the dynamic factor, see Table 2.6;
Tabnuio 2.6;

K pyuriiiHa cuna, nuB. 2.7.3 1 pUCYHOK
2.7.

K is the drive force, see 2.7.3 and Figure
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ITo3HaueHHs
1-peasc i =1
2-peane | =2

2
e
=
] HT,E '
12
Ea ¥l >
=
Key
1Raili=1
2Raili=2

Pucynok 2.6 — Bu3HaueHHs monepeunux cuia H_

Figure

(4) Hna 3irHytux OajoK MiAKPAHOBOTO
HUIIXYy pe3yibTyloua BIALEHTpPOBa  CHIIA
MHOJKUTbCS Ha KOE(DIIIEHT AUHAMIYHOCTI @ .

(%)
BKJIIOUEHUH B TMAaCMOpPTHY JAOKYMEHTAIII0

MOCTaYaJIbHUKA KpPaHY, BHKOPHUCTOBYIOTHCS
3HAYCHHS, MPUBEACHI B TabuIIi 2.6.

Skimo xoedilieHT TMHAMIYHOCTI @, He

30

2.6 — Definition of the transverse forces H.

4) For curved runway beams the resulting
centrifugal force should be multiplied by the
dynamic factor ¢, .

(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.



Tadoamua 2.6 — KoediuieHT AuHAMIYHOCTI ¢,
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Table 2.6 — Dynamic factor ¢,
3naueHHs KoedilieHTa CrienrianbHe 3aCTOCYBaHHS
JMHAMITHOCTI Specific use
Values of the dynamic factor
?s
Q= 10 115t po3paxyHKy BiILIGHTPOBUX CHII
for centrifugal forces
10< o <15 Jli1g po3paxyHKy CUCTEM, B SIKMX CHJIU 3MIHIOIOTHCS TIABHO
for systems where forces change smoothly
1,5<¢p, <2 JlJis BUIAIKIB, KOJIM MOXYTh CTaTUCS Pi3Ki 3MIiHU
for cases where sudden changes can occur
@, =3,0 Jlyis puBO/IIB, 10 MAIOTh 3HAYHUN MEPTBUH XiJ
for drives with considerable backlash

2.7.3 Pywiina cuna K

(1)  Pymriiina cuma K Ha BegeHOMYy KoJjieci
Mae OyTH Takor, 100 KOJeco He
MIPOKOB3YBAJIO.

(2)  3uavenns pymriiHol cwm K Mae

HaaaTu nocCcTadajJlbHUKaA KpaHy.

(3)  SIkmio He 3aCTOCOBYETHCS CHCTEMA
yYIpaBIiHHS KoJiecaMu, pyiriiHa cuta K moxe
OyTH po3paxoBaHa HACTYITHHUM YHHOM:

K = Kl + KZ = IUZQ:,min

ne

U Koe(]iIieHT TepTs;

- Jans  T[OpUBOAY HAa  OJHO  KOJEcCo:
Zermm:mWermin, Je M, - KUIBKICTb
MIPUBO/IIB HA OJIHE KOJIECO;

- U1 TPUBOLY Ha CEepeaHe  KOJeco:

er,min = Qr,min +Qr,(min)

Mpumitka 1. B cydacHuX KpaHax 3a3BHYail BiACyTHii
TIPUBIJ Ha CEPEITHE KOJIECO.

Mpumirka 2. 3HadeHHs koedilieHTa TEPTsI MOXKE OyTH
3aJjaHe B HalliOHAJBHOMY NONATKy. PeKOMEHIYIOThCS
HACTYIIHI 3HAYCHHS:

4 = 0,2 ms 3B's13aHAX MaTepiaNiB: CTallb — CTallb;

4 =0,5 s 3B's3aHMX MaTepiaiB: CTalb — T'yMa.

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:

(2.5)
where:
u is the friction factor;

- for a single wheel drive:
D Qr min =M,Q; i » Where m, is the number
of single wheel drives;

for a central wheel drive:

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

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

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,;

u=0,5 for steel - rubber
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1 2
H — [
[ ———1

f b

1 2
H — [
[ - X

f T

8) MPHUBIJ HA cepeHE KOJIeco

0) MpPUBiJ HA OIHO KOJIECO

a) Central wheel drive

b) Single wheel drive

ITo3naueHHs
1-peasc i=1
2-peane | =2

Key
1Rail i =1
2Raili=2

Pucynok 2.6 — Busnauenns pymriiiHoi cuimm K

Figure

2.7.4 T'opusonmaneni  cunu  Hg, . i
Hanpaenaa cuna S, UKIUKAHI nepeKocom
Kpamy

(1) wHampaBnsiroua cuiaa S 1 MOMeEpevHi
cwn Hg; ., BUKIMKaHI IIEPEKOCOM, MOXKHA

pO3paxyBaTy 3 PIBHIHE:

2.6 — Definition of the drive force K

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 Hg;,, caused by skewing may be

obtained from:

S=14,YQ, (2.6)
HS,l,j,L = f/ls,l,j,LZQr (2-7)
Hs,z,j,L = f/’LS,Z,j,LZQr (2.8)
Hsojr = fAsjr ZQr (2.9)
Hs,z,j,T = f)LS,Z,j,T ZQr (2.10)
ae where:
f "HEMO3UTUBHUI Koedimient", aus. (2); f is the “non-positive factor”, see (2);
Asijx KoehilienT CIIEKTPOMEXAHIYHOTO As;x s the force factor, see (4);
3B'3KY, 1uB. (4);
i | —THii pesbC; i is the rail i;
J ] —Ta xoJticHa mapa; J is the wheel pair j;
k HampsiM il cwik (L = moB3mHOBXKHIH, k is the direction of the force (L =
T = momepeynuii). longitudinal, T = transverse).
(2)  "HenosutuBHuit" KOC]IIliEHT MOXKHA (2) The “non-positive” factor may be

BHU3HAYUTHU 3 BUPA3Y

f =0,3 (1—exp(=250 o)) < 0,3
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determined from:
(2.11)




ne
a KyT mepekocy, aus. (3).

(3)  Kyr mepekocy «, auB. pUCYHOK 2.8,
mo He mnoBuHeH nepesumyBatu 0,015 pan
(BKJIIOUHO), OOHMpaEeTbess 3  ypaxyBaHHSM
MIPOMDKKY MDK HaIpaBIISTIOYUM MEXaHI3MOM 1
pPEeKOI0, a TaKOX PpAIiOHATBHOTO PO3KHUILY
PO3MIpIB 1 3HOCY KOJIC YCTaTKyBaHHS 1 peHoK.
Moro MOXHa BU3HAYHTH HACTYITHUM YHHOM:

a=a; +0, +0a,<0,015rad

Ac

o, &, 1 0y MalwTh 3HAYCHHs, BU3HAYEHI B

Taonui 2.7.

Tabauus 2.7 — Busnauenns «, [, o, 1 a,
Table 2.7 — Definition of o, [J, &, and «,

nup. ICTY-H b EN 1991-3:201X
where:
a is the skewing angle, see (3).

(3)  The skewing angle «, 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:

ar , o, and «, are as defined in Table 2.7.

means (lateral slip);

a, is the tolerance on wheel and rail directions.

Kymn «; MiHiMalIbHI 3HAYEHHS
Angles ¢ Minimum values of ¢;
0,75x>5 mm TSl HATIPABIISIFOUMX POJIMKIB
o = 0, 75x 0,75x>5 mm for guide rollers
F Ay 0,75x>10 mmans pebopa Komeca
0,75x>10 mm for wheel flanges
y>0,03b mm VISl HATIPABJISAIOYHX POJIUKIB
o _y y >0,03b mmfor guide rollers
v - y > 0,10b Mm 171 peGopa Koeca

y >0,10b mm for wheel flanges

a, o, =0,001

ne

O,  IHTEpBaJ MDK 30BHIIIHIMU HAaIpaBJIAIOYMMH MeXaHi3MaMM ab0 KojecaMu 3 peOopaaMH y3J0BXK

HanpapJIsouol peku;

b [IMPHHA TOIIBKU PEHKH;

X rabapuT HaOMMKEHHS MDK PEHKOIO 1 HalIpaBIsSl0uuM MexaHi3MoM (OiuHuil 3cyB);

y 3HOC PEKH 1 HAIPaBIISIFOY0r0 MEXaHI3MY;

o, JIOMYCK Ha HATPsAM Koyeca 1 peiku.

Where:

a,, Isthe 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 rail and the guidance

y is the wear of the rail and the guidance means;
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(4)  Koedimient eJIEKTPOMEXaHIYHOTO
3B3KY Ag;;, 3QNEKHTh Bl KOMOiHAmii

KOJICHUX Tap 1 Bigctani h Mbk MHUTTEBUM
LIEHTPOM obepTaHHA 1 BIANOBITHUM
HaNpaBJsIFOYMM  MEXaHi3MOM, a  came
NEPUIMMH y HapsIMi pyXy, JUB. PUCYHOK 2.8.
3HaueHHs BiCTaHI h MoXke OyTH 3amo3udcHe
3 TaOIHUII 2.8. Koedimient
E€NEKTPOMEXAHIYHOTO 3B'3KY g, MOKHA

(4)  The force factor 4, ;, depends on the

combination of the wheel pairs and the
distance h between 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 distance h may be taken

from Table 2.8. The force factor Ag;;, may

be determined from the expressions given in
Table 2.9.

BU3HAUYUTH 3 BHpa3iB, TPUBEICHUX B
Tadaumi 2.9.
1 3 2
—
’J_
u‘l— I
=
ruﬂ
£
E'IJ'T r ] 6 r Hs,ZJ,T
Hs.2.j.
x I
 —
A ~ ';l
Eq £ ol
|- —]e—=
IMo3HayeHHsT Key
1 - peiika 1 =1; 1Raili=1
2 - peiika | = 2; 2Raili=2

3 - HANpsM pYXYy;

4 - HampsIM peiKu;

5 - HanpaBaAA UMl MeXaHi3M;
6 - KoicHa mapa | ;

7 - MUTTEBUH LEHTP 00epPTAHHS

3 Direction of motion

4 Direction of rail

5 Guidance means

6 Wheel pair ]

7 Instantaneous centre of rotation

Pucynok 2.6 — BusHaueHHs KyTa « 1BijacTaHi h

Figure

34

2.6 — Definition of angle « and the distance h
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Taboauusa 2.8 — Busnauenud Bincrasi h

Table 2.8 — Determination of the distance h
dikcaris Koiic Komo6inarii koicHUX map
3aJISKHO BiJ O1YHUX Combination of wheel pairs
MepeMilieHb h
Fixing of wheels criapeHi koseca (C) Hesanexui koneca (i)
according to lateral coupled (c) independent (i)
movements
Hepyxome/Hepyxome ]

. . 2 2
Fixed/Fixed - IFF m&& 1+ e
FF Z e

CFF i
Hepyxome/Pyxome ] L] ] ] , ,
Fixed/Movable - — mé&l° + Ze i
EM O — (O [ IFM [ — =
CFM 28
e
h BIJICTAHb MIDK MUTTEBUM IIEHTPOM OOCpPTaHHS 1 BIAMOBIAHUM HaMPaBJISIOYMM MEXaHI3MOM;
m KUTBKICTh CIIAPEHUX KOIiCHHUX map (M = 0 U1 He3ane)XHUX KOJTICHUX Tap);
&l BiJICTaHb BiJl MUTTEBOTO LIEHTPY O0EPTAHHS JIO PEHKH 1;
&l BiJICTaHb BiJl MUTTEBOTO LIEHTPY O0EPTAHHS JIO PEHKH 2;
I [IPOTiH YCTaTKyBaHHS,
g BIJICTaHb BiJl KOJIICHOT ITapH j JIO BIAMOBIHOI'O HAIIPABJISIFOUOr0 MEXaHI3My.
Where:
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 = 0 for independent wheel pairs);
&l 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;
I is the span of the appliance;
e, is the distance of the wheel pair jfrom the relevant guidance means.

35



np. ACTY-H b EN 1991-3:201X

Ta6imus 2.9 —Busnauenns sHauens 4

S0 ik

Table 2.9 —Definition of 2, —values
Cucrema 1 y) 1 y) p)
System Siik SLiL ST $.2,j.L $,2,j,T
CFF
& 1 S8 & 1 4 [1_ & j
n h n h
- . Z €, n h n h
nh 0 é 1--2L 0 é 1—e—J
n h
CFM
&6 1 S8 &8 1 .
D n h h n h
é:z 1- :
IFM nh €
0 21— 0 0
n h
Jc
n KUIBKICTh KOJIICHUX Tap;
&l BiJICTaHb BiJl MUTTEBOTO IIEHTPY 00epTaHHs JI0 peiiku 1;
&l BiJICTaHb BiJl MUTTEBOTO IIEHTPY 00EPTAHHS 10 PEUKHU 2;
I NPOTiH YCTaTKYBaHHS;
g BIJICTaHb BiJl KOJIICHOT MapH | JIO BIAMOBIJHOI'O HAIIPABJISIFOUOr0 MEXaHI3My.
h BiICTaHb MK MUTTEBUM IIEHTPOM OOEPTaHHS 1 BiAIOBITHUM HAIIPABJISIOYUM MEXaHI3MOM.
Where:
n is the number of wheel pairs;
&l 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;
I is the span of the appliance;
e, is the distance of the wheel pair jfrom the relevant guidance means;
h is the distance between the instantaneous centre of rotation and the relevant guidance means.
2.7.5 Topuszonmansvna cuna H: s, 2.7.5 Horizontal force H;, caused by
GUKIUKAHA NPUCKOPEHHAM aoo acceleration or deceleration of the crab

CAIbMY6AHHAM 8I3KA MOCM 06020 Kpany

1) JlomyckaeTbes, 10 TOPHU3OHTaJIbHA
cuna H;,, BUKIMKaHAa NPUCKOPEHHSM abo

raJlbMyBaHHSIM Bi3Ka MOCTOBOTO KpaHy YH
MHiIBICHOTO BI3Ka, 3aMIHIOETHCS
TOPU3OHTANBHOI cwiol H;,, BuU3HAueHOIO

B 2.11.2.

2.8  TemmneparypHi edpexTn

(LP 3a HEeoOXiTHOCTI 1o yBaru
MPUIUMAIOTBCS HACHIAKK i Ha MiIKpaHOBI
NUISXA B pe3yJbTaTi  TeMIepaTypHUX

KOJIMBaHb. AJe 3a3BUYail HEpIBHOMIPHHIA
PO3MOALT TEMIEPaTypH HE BPAXOBYETHCS.
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(1)  The horizontal force H;, caused by

acceleration or deceleration of the crab or
trolley may be assumed to be covered by the
horizontal force Hg, givenin2.11.2.

2.8  Temperature effects

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




(2) TIlpo piBHMIIO TeMmmeparyp s
MiIKPAaHOBUX IIISAXIB PO3TAIIOBAHUX IPOCTO
Heba muB. EN 1991-1-5.

2.9 HaBanTaxkeHHns HA mimoxigni
MOCTKH, CX0IM, IuIaTopmMu i 3axucHi
00ropoaKyBaHHA

2.9.1 Bepmuxanvhi Haeanmax);cenns

(1)  Sxmo He BkazaHe IHIIE, MIIOXiTHI
MOCTKH, cX0au i wathopMu
HABaHTaXYHOThCSI BEPTHKAIbHUM
HaBaHTAKEHHsAM Q, po3mojuieHMM  Ha

noBepxHi miotiero 0,3mx0,3m.

2 Vv MICIISIX, ne CKJIAyIOThCS
Martepiajau, Clif J0JaBaTH  BEpPTHUKAJIbHE
HaBaHTaxeHHs Q, =3 xH.

(3)  Skmio mimoximHi MICTKH, CXOMH i
maathopmMu  3a0e3MedyoTh TUTBKH  JOCTYII,
XapaKTepUCTUYHE 3HAYEHHS B MYHKTI (2)
MoxHa moHm3uTa 10 1,5 xH.

(4)  BeprukampbHUM HaBaHTaXeHHsSM Q,

MOXHA  HEXTyBaTH, SKII0O Ha JaHHUH
KOHCTPYKTUBHHMM €JIE€MEHT MII0Th KpaHOBI
HaBaHTAXKCHHSL.

2.9.2 Topuzonmanvhi HasaHmMarceHHs

(1) Sxmo He BKa3aHe IHIIE, 3aXHUCHE
OOropo/UKyBaHHs ~ CJIil  3aBaHTaKyBaTH
30CepeHKEHIM rOPU30HTAILHUM
HaBaHTaxeHHsM H, =0,3xH.

(2)  TopuzoHTanbHUM HaBaHTaXeHHsSM H,

MOXKHA  HEXTyBaTH,  SKIIO  Ha  yci
KOHCTPYKTUBHI €JIEMEHTH [iI0Th KpaHOBI
HaBaHTAXKCHHSI.

2.10 Bunpo0yBajibHi HABAHTAKEHHSI

(1) Kosu BumpoOyBaHHS IPOBOAATHCS
MiCIsT ~ MOHTaXy KpaHiB Ha  ONOPHHUX
KOHCTPYKLIIfIX, HEOOXIJJHO HEepeBIpUTH
BIJIMOBIJIHICTh OMOPHUX KOHCTPYKIIH yMOBaM
BUIIPOOYBaJIbHUX HABaHTAXEHb.

2 3a HeOOX1THOCTI, JIIsl BUTPOOYBaTbHUX
HaBaHTAXEHb MPOEKTYIOTHCS OTIOpHI
KOHCTPYKLI{ KpaHiB.

np. ACTY-H B EN 1991-3:201X

(2) For the temperature difference for
outdoor runways 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
walkways, stairs and platforms should be
loaded by a vertical load Q spread over a

square surface of 0,3m % 0,3m.

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

(3) If the walkways, stairs and platforms
are provided for access only, the characteristic
value in (2) may be reduced to 1,5 kN.

(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
should be loaded by a single horizontal load
H, =0,3kN.

(2)  The horizontal load H, may be

disregarded if all structural members are
subjected to crane actions.

2.10 Test loads

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

(2) If relevant, the crane supporting
structure should be designed for these test
loads.
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(3)P BunpoOyBanbHe HaBaHTAKCHHS Ha
BaHTAKOMIHOMHICTh Ma€e OyTH 30iIbIlIeHE HA
KOE(]IIIEHT AUHAMIYHOCTI ;.

(4) Hpm  posrmsai  BUNPOOYBaIbHUX
HaBaHTAXXEHb HEOOXITHO PO3PI3HATH HACTYIIHI
BUTIAJIKY:

- lunamiyne BUNIpoOyBasIbHE HABAHTAXKCHHS:

3a [IOTIOMOTOI0 TIPUBOJIB BHIIPOOYBaIbHE
HAaBAaHTAXXCHHS TIEPEMIIIIOETECS B pOOOUIOMY

(3)P  The hoist test load shall be amplified
by a dynamic factor ¢, .

(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

HAIPSIMKY KpaHy. BunpoOysanbhe should be at least 110 % of the nominal hoist
HaBaHTAKEHHS ITOBUHHO CKJIAJIaTH, load.
MpUHANMHI, 110 % HOMIHAJIbHOT
BAaHTaXOMIJHOMHOCTI.
s =0,51,0+¢,) (2.13)

- CraTnuHe BUNIPOOyBabHE HABAHTAXKEHHS:

B mpomeci BumpoOyBaHb HaBaHTAXKEHHS
MIIBUIYEThCS TUIIXOM BaHTaKEHHS KpaHy
0e3 3acTocyBaHHs NpHUBOJIB. BunpoOyBanbHe

HaBaHTAXCHHS MIOBUHHO CKJIa/IaTH,
MpUHANMHI, 125 % HOMIHAJIbHOT
BaHTAXOIIIIHOMHOCTI.

95 =10

2.11 Bunaakosi aii
2.11.1 Bygepni cunu Hgy,, noe'azani 3

Pyxom Kpauy

()P Komu BHKOpHUCTOBYIOTHCA  Oydepu
(TYIUKOBI yIOpH), CHJIH, SIKI BHHUKAIOTh MPHU
3ITKHEHHI 3 HUMH 1 JII0OTb Ha OIOPHY
KOHCTPYKIIit0 KpaHy, MalOTh PO3PaxOBYBaTHCS
BHUXOJSYH 3 KIHETHYHOI €HEeprii yCiX 3aisTHUX
YacTUH KpaHy, SKAW [epeMillyerbes 31
mBuakictro Big 0,7 mo 1,0 HoMiHaIBHOIL
LIBUJIKOCTI.

(2) Bydepui cunm, mNOMHOXEHI Ha @,

BiAnoBiAHO A0 Tabnuimi 2.10, mis BpaxyBaHHS
JUHAMIYHUX e(eKTiB, MOXHa pO3paxyBaTH,
B3SIBIIIM JI0 YBaru po3Mo/uT BiANOBIAHUX Mac 1
OydepHHX XapaKTEpPUCTUK, TUB. PHCYHOK
2.9b.

— 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.

(2.14)

2.11 Accidental actions

2.11.1 Buffer forces Hg, related to crane
movement

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

(2)  The buffer forces multiplied by ¢,

according to Table 2.10, to make allowance
for dynamic effects, may be calculated taking
into account the distribution of relevant
masses and the buffer characteristics, see
Figure 2.9b.

HB,l =(P7V1\/mcSB (2.15)

Ac
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where:



®, quB. Tabnuio 2.10;

A = 70 % WIBUAKOCTI HA JOBrOMY XOIY
(Mm/cex);
m, Maca KpaHy 1 BaHTaXOMIAHOMHICTh

GpyrTo (KT);

Sg JMHAMIYHA )KOPCTKIiCTh Oydepa (H/m).

Tabmuusa 2.10 — Koedinient quuamiqnocti ¢,
Table 2.10 — Dynamic factor ¢,

np. ACTY-H B EN 1991-3:201X
@,  see Table 2.10;

A iIs 70 % of the long travel velocity
(m/s);

m, is the mass of the crane and the hoist
load (kg);

Sg is the spring constant of the buffer
(N/m).

3HavyeHHs KoedimieHTa
JMHAMIYHOCTI (0,

Values of dynamic factor ¢,

Xapaxkrepuctrka oydepa
Buffer characteristic

p, =125

0,0<& <0,5

@, =1,25+0,7(&,—0,5)

05<¢& <1

MpumiTka. £ MOXHA BU3HAYUTU IPUOIHM3HO 3TiHO 3 MATIOHKOM 2.9

NOTE: &, may be approximately determined from Figure 2.9
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b) xapakrepucruka oydepa: 1 | Ed
b) Buffer characteristic: % = ﬁ.([ !

Key
1 Buffer characteristic

Mpumirka. [lonatkoBy iHnpopmalrito npo xapakrepuctuku 0ydepis qus B EN 13001-2.
NOTE: For additional information about the characteristic of buffers see EN 13001-2.

Pucynok 2.9 — Buznauenns OydepHoi cunu
Figure 2.9 — Definition of the buffer force

2.11.2 Bygepni cunu Hg,, noe'azani 3

pyxamu 6i3Ky MOCH106020 KPaHy

(1)  Sxmo KOPUCHUIA BaHTaX
PO3roiay€eThCS y BUIbHOMY CTaHi,
TOpPU3OHTANbHE HaBaHTaXeHHs Hg,, 1o
npencrasisie OydepHi cuiM, TMOB'A3aHl 3

PYXOM Bi3Ka MOCTOBOTO KpaHy abo0 MiIBICHOTO
Bi3ka, MoOkHa mpuiHATH 3a 10% cymnu

2.11.2 Buffer forces Hy, related to
movements of the crab

(1) Provided that the payload is free to
swing, the horizontal load H, 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
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MIAHATOT Baru i Baru Bi3Ka MOCTOBOTO KpaHy
a00 migBICHOrO Bi3Ka. Y IHIIMX BHUIIAIKaX
OydepHa cuiia BUBHAYAETHCS TAK CaMO, SIK IPU
pyci kpany, aus. 2.11.1.

2.11.3 Ilepesepmatoui cunu

(1)  Skmo rOpM3OHTANBHI HABaHTAKEHHS
Ha KpaH CTPUMYIOTbCS, aje KpaH MOKe
MEPEeKUHYTUCS TIPH 3ITKHEHHI BaHTaxy abo
MIJHOMHOTO  TPUCTPOIO 3  MEPEIIKOIOF0,
HEOOXiJJTHO BpaxyBaTH pE3yJbTYIOUl CTaTHYHI
CHIIH.

2.12 BToMHi HAaBaHTaKEeHHS
2.12.1 JIit, euxnukani 00HUM Kpanom

(1)P  BrowmHi HaBaHTAXCHHS (st
pO3paxyHKy Ha BHUTPHUBAIICTh) MarOTh OYyTH
po3paxoBaHi Tax, 100 BpaxyBaTu
eKCIUTyaTallitHi YMOBH po3moaLTy
HaBaHTA)XEHb BiJ MIHATOTO BaHTAXYy 1 IO
PI3BHHX TIOJIOKEHb KpaHy Ha JIeTaJbHUU
PO3paxyHOK BTOMH.

IMpumitka. Komu € gocuts iHopmamii mopo ymoB
C€KCIUTyaTall, BTOMHI HaBaHTaXX€HHS PO3PaxyBYIHOTHCA
BignmosigHo 10 EN 13001 i nomatkom A o EN 1993-1-
9. Slkmo us iHdopmalis BiICYTHS ab0 HaIa€eThCs
mepeBara CHOPOLICHOMY TMIiAXOAY, 3aCTOCOBYIOTHCS
HACTYIIHI [IpaBUJa.

(2)  Jlas HOpMadbHHX YMOB CKCILTyaTaIlii
KpaHy BTOMHI HaBaHTa)KEHHsI BUPAKaIOThCS 3a
JIOTIOMOTOK0  CKBIBAJICHTHUX  HABaHTaXXCHb
BTOMHOTO pyiiHyBaHHs Q,, sKi MOXHa

MPUMHATH 32 TMOCTIMHY BENUYHHY Y OyIb-
SKOMY TIOJIO)K€HHI KpaHy, 100 BU3HAYUTH
e(deKTH BTOMHOT'O HaBaHTAKCHHS

Mpumirka. s npouenypa cymicaa 3 EN 13001. He
3B)KAIOYH Ha Te, IO BOHA € CHPOIIECHUM IiJXOIOM JI0
PO3paxyHKy MPOJITHUX OYIOB KO3JIOBOTO KpaHy, BOHA
3abe3neuye BIAMOBIAHICTh HEMOBHOI iH(opMarlii Ha
CTafil IpOeKTyBaHHS.

(3)  EksiBanmeHrtHe HaBaHTAKCHHS
BTOMHOTO pyiiHyBaHHs Q, Moxe Oyru

po3paxoBaHe  HACTYIHUM  YHHOM, IO
BKJIFOYaTUME e(eKTH ICTOpii BaHTaXeHb, IO
BUHUKAIOTh y 3B'I3KY 13 33JJaHUMH yMOBaMH
eKCILTyaTaIlii, a TaKOX BITHOIIIEHHS
a0COJIIOTHOT KUIBKOCTI IMKJIIB BaHTAKEHHS
BIIPOJIOBXK Mepe0auyBaHOTO TEPMIHY CIyXOu
KOHCTPYKLIi 10 KOHTPOJBHOIO 3HAuYEHHS
N =2,0x10° mkis.
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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 crane positions to the fatigue
details are duly considered.

NOTE: 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 fatigue damage equivalent loads Q,

that may be taken as constant for all crane
positions to determine 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 service conditions and the ratio of
the absolute number of load cycles during the
expected design life of the structure to the

reference value N =2,0x10° cycles.
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Tabmmus 2.11 — Knacudikaiist BTOMHUX JTiii KpaHiB BiamosigHo 10 EN 13001-1
Table 2.11 — Classification of the fatigue actions from cranes according to EN 13001-1

Q Q Q, Qs Q, Qs

0,0313

Class of load spectrum - <kQs< <kQ< <kQ< <kQ< <kQ<
0,0313 | 0,0625
0,125 0,25 0,5 10
KJIaC 3arajbHOl KiTbKOCTI IMKITIB
class of total number of cycles

Uo C <1,6x10* S, S, S, S, S, 0
U | 1,6 x10*< C <3,15x 10 S, S, S, S, S, S,
U, | 3,15x10°< C <6,3 x 10* S, S, S, S, S, S
Us | 6,30x10°< C <1,25%10° S, S, S, S, S, S,
Us | 1,25x10°< C <2,50 x 10° S, S, S, S, S, S,
Us | 2,50x10°< C <5,00 x 10° S, S, S, S, S, S,
Us | 5,00x10°< C <1,00x 10° S, S, S, S, S, S,
U7 | 1,00 x 10°< C <2,00 x 10° S S, S, S, S, S,
Us | 2,00 x10°< C <4,00 x 10° S, S, S, Se S, S
Us | 4,00x 10°< C <8,00x 10° S, S, Ss S, S S,

ne
kQ  koedimicHT creKTpy BaHTaKEHH LIS YCiX POOIT, 10 BUKOHYIOTHCA 3a JOIOMOIO0 KPaHYy;

C 3arajbHa KUIBKICTh pOOOYHX LHUKIIIB BIPOJOBK PO3PAXYHKOBOI'O TEPMIHY CIYKOU KpaHy.
where:

kQ s 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; po3nopiisitoThCs 3TiHO icTOpii e(eKTIB BaHTAXKEHHsS - Mapamerpy S, SKui
BU3HAYAETHCS SIK:

s =vk, ne:
k Koe(iLliEHT CIIEKTPY BaHTaXKEHHS;
v KiJIbKiCTh IMKJIiB BanTaxkeHHs C , criBBimHeceHe 3 2,0 - 108 muxiiB BaHTa)KeHHS.

[z xnacuikaris 3acCHOBaHa Ha 3aralibHii TPUBAJIOCTI TEPMIHY CIIYKOH 25 pOKIB.
NOTE: The classes S; are classified by the stress effect history parameter s in EN 13001-1 which is defined as:

s =vk where:

k is the stress spectrum factor;

v is the number of stress cycles C related to 2,0 x 10° stress cycles.
The classification is based on a total service lifeof 25 years.

(4)  Bromne HABaHTaXKCHHS MOKHA (4) The fatigue load may be specified as:
BU3HAYUTH SIK:

Qe = q)fat/llQmax.i (216)
Ie: where:
Q..; MakCHMaibHe XapaKTePECTUUHE Qi 1S the maximum value of the
3HAYEHHS BEPTUKAJIHHOTO HaBaHTAKEHHS Ha i- characteristic vertical wheel load i;

T€ KOJIECO;
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ﬂ,l :ﬂl,iﬂ’z,l
pyWHYBaHHS JJIs BBEICHHS TIIONPAaBKA Ha
BIIMOBIAHUIA  CTAaHIAPTU30BAHHHA  CIICKTP
BTOMHOTO  HAaBaHTaXEHHSI 1 aOCONIOTHY
KUIBKICTH IIMKJIIB  BAHTAXXEHHS  BIIHOCHO
N =2x10° muxiis.

Koe(ilieHT €KBIBAJICHTHOTO

ﬂi,i:ka: z

/12,i :T/n—:

ne
AQ,; aMIITyja HaBaHTAXEHHA B [-TOMY

Tiara3oHi Ha | —Te KOJIECO:

AQi,j = Qi,j _Qmin,i ,

max AQ, MaKCHMaJIbHa aMILTITy1a
HaBaHTAKEHHS Ha i-Te KOJIECO:
max AQI = Qmax,i - Qmin,i ;

kQ,v koedimieHTH €KBIBAJICHTHOT'O
pyiHYBaHHS;

m HaxwWI KpUBO1 BTOMHOI MIITHOCTI,

Qs KOeDIiEHTH €KBIBAJICHTHOT'O
pyHHYBaHHS npu JTMHAMIYHOMY

HaBaHTaxeHHi, 1uB. (7);
i - KUIBKICTBH KOJIIC

N =2x10°

Mpumitka. 3Havenas M gue. B EN 1993-1-9; takox
JIVB. TIPAMITKA A0 Taomumi 2.12.

(5) Io6 pospaxyBaTd 3Ha4YeHHST A,
BUKOPUCTAHHS KpaHIB MO>KHa Kiacu(ikyBaTu
BIMOBIIHO JI0 CIEKTPY HABAaHTAXKEHHS 1
3arajbHOI KUIBKOCTI LIMKJIIB HABAHTAKEHHS, SIK
mokasato B Taoymmi 2.11.

(6) 3uauenr A Oeperbes 3 Tabmumi 2.12
BIIMOBIAHO 70 Kiacudikallii KpaHis.
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A =4,;4,, Isthe damage equivalent factor

to make allowance for the relevant
standardized fatigue load spectrum and
absolute number of load cycles in relation to

N =2x10° cycles;

1/m

( AQ, j Al (2.17)
maxAQ ) Yon;

1/m
2N
i

(2.18)

where:
AQ,; is the load amplitude of range j for
wheel i AQ, ; =Q; ; —Quini s

max AQ, is the maximum load amplitude
for wheel i: maxAQ, =Q, ... = Quini

kQ,v are the damage equivalent factors;

m is the slope of the fatigue strength
curve;

¢ 1S the damage equivalent dynamic
impact factor, see (7);

i is the number of the wheel

N is2x10°

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 according to the crane classification.
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Tadmuua 2.12 —3HadueHHS A, BIANOBLAHO 10 Ki1acu}ikarlii KpaHiB
Table 2.12 — A,-values according to the classification of cranes

Knacu S

Classes S S S S, Ss

S, S, S, s, S, S,

Hopmanbhi
HanpyKCHH:
normal
stresses

0,198 | 0,250 | 0,315 | 0,397

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

3cyBHi
HampyKeHHS
shear
stresses

0,379 | 0,436 | 0,500 | 0,575

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

Mpumirka 1. [Tpu po3paxyHKy 3HaUe€Hb A BUKOPHUCTOBYBAJIMCS HOPMai30BaHi CIIEKTPH BAaHTAXKEHHS 3 TayCCOBUM
posmozisioM st eheKTiB HaBaHTAKESHHsI, 3aKOHOM HAKOIMYEHHs YIIKO/DKeHb MaiiHepa i psaaku S — N BTOMHOI
MIIIHOCTI 3 HAXWJIOM M = 3 IjIsi HOPMAJIBHUX HaNpYyXXeHb 1 M =5 /sl 3CyBHUX HAIPYXKEHb.

NOTE 1: In determining the 4 -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 used.

KpaHy MO)KHa 3HaiTH B 10JaTKy B.

given in Annex B.

IMpumitka 2. fxuo knacudikaliis kpaHy He BKIIOYEHA JI0 ACTalli30BaHOi crienu(ikalii, BKa3iBKH M0 3aCTOCYBaHHIO

NOTE 2: In case the crane classification is not included in the specification documents of the crane indications are

(7)  Koedirient €KBIBaJICHTHOTO
pYiHHYBaHHS 0IpH JIUHAMIUHIA mii @, B

HOPMaJIbHUX YMOBAX MOYKHA MPUNHSATH 3a:

_1+(pl

Prata = o

2.12.2 Epexmu pozmaxy Hanpyyicenv nio
Jdicto  0a2amoKoONICHUX KOHCMPYKYill aoo
Kpanie

(1) Posmax HAIPYKCHb BHACITIZIOK
HaBaHTa)KEHb HA KOJECO EKBIBAJEHTHUX
pyiiHyBaHHIO Q, MOXHa  pO3paxyBaTH,

BUXOJSYM 3 OIIIHKK 1CTOPIA HaBaHTa)KCHHS
JUISL ICTAJIbHOTO PO3PaXxyHKy BTOMHU.

Mpumitka. CopomieHi MIXOZX 3 BUKOPHUCTAHHIM
3Ha4eHb Aj 3 Ta0mumi 2.12 qus. B 1. 9.4.2.3 EN 1993-6.

3 JIi, BUKJINKAHI
OBJIAJTHAHHSM

3.1  Cdepa 3acTocyBaHHA

(1) et po3min  3acTOCOBYETHCS 0
OTIOPHHX KOHCTPYKIIii MOBOPOTHOTO
YCTaTKyBaHHS, SIKC BHKIHKAE€ JAWHAMIYHI

edeKTu B 0JIHIH 1 OUIbIIIE MIOIUHAX.

(2) B mpomy po3aini npeacTaBieHi METOAN
PO3paxyHKy AMHAMIYHOT MOBEAIHKH 1 e€PEeKTIB
Ii1 17151 IepeBipKu O€3MeKH KOHCTPYKITIH.

(7) The damage equivalent dynamic
impact factor ¢, for normal conditions may
be taken as:
1+
fat,2 = 2(02 (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 evaluation of stress histories for the
fatigue detail considered.

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

3 ACTIONS
MACHINERY

INDUCED BY

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.
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IIpumiTtka. Xoya  TOYHY  MEXYy  BCTaHOBUTH
HEMOXJINBO, 3arajoM MOXKHA MpPUIYCTUTH, IO
BIIHOCHO MAaJIOTa0ApUTHOrO OONaTHAHHSA, B SKOMY
0o0epTaloThCA  JIMIIE OKpPEeMi YacTWHH, Bara He
mepesumye 5 kH, a moryxkHicTh € MeHmow 3a 50 kBr,
epexkTd nii BKIIOYEHI B PO3PAXYHOK MPUKIAICHUX
HAaBaHTAXXEHb, 1 TOMY HEMae HEOOXiTHOCTI B iX
OKPEMOMY PO3TJLsi. Y TaKUX BUIAJKaX 1100 3aXUCTUTH
MallMHA 1 HaBKOJMIIHE  OOJagHAHHS,  JOCHUTH
BCTAHOBUTH TIiJi ONOPHOIO paMOI0 TaK 3BaHi
BiOpornornuHayvi. [lpukinazamMu € TpanbHI MalIuHU i
HEBEJIMKI BEHTHWISTOPH.

3.2  Knacudikauis aiit
3.2.1 3acanwvni nonoxcennsn

(1)P  [Oii obnmamHaHHS SIK TOIUISIOTHCS Ha
MOCTIfiHI, THMMYacoBiI 1 BHIIaJKOBI MOii, SKi
MPEACTABICH] PI3HUMHU MOJIEISIMU OIHCaHI B

3.2.2-3.24.
3.2.2 IHocminuni oii

(1)  TMocriiini aii B mporieci eKCruTyaTaril
BKJIIOUAIOTh BJIACHY Bary yCiX HEpPYXOMHX 1
pyXOMHX JeTajei, a TakoX CTaTUYHI
eKCIUTyaTalliifHi Jii, 10 BUHUKAIOTh BiI:

- BJIAcHOI Barm poTopiB 1 Kopmycy (1o
BEpTHUKATI);

- BJacHOi  Barkd  XOJIOJWJIBHHKIB, 3
ypaxyBaHHSIM  3allOBHEHHS  BoJoI0 (10
BEpTHUKAI), SKIIIO 11e He0OX1aHO;

- Jii pO3PIMKEHOCT] i TypOiH, BUMApHHUKH
SIKHX CITOJIyY€Hi 3 KOPITyCOM KOMITEHCATOPaMu
(1o BepTHKaIi 1 110 TOPU30HTATI);

- 00eprardyoro MOMEHTYy MEXaHi3My, IO
nepenaaeTbcss Ha (QYHIAMEHT Yepe3 KOpITyc
(mapHUMH BEPTHKAILHUMHU CHUJIAMHU );

- CWIM TepTS B MiJUIMIHUKAX, BUKJIMKAHI
TEIUIOBUM  PO3IIMPEHHSM  Kopriycy (1o
TOPU30HTAII);

- mii Big BJIacCHOI Bard, CWI 1 MOMEHTIB B
TpyoOax [IOB’ I3aHUX 3 TEIUIOBUM
PO3IIUPEHHSM, Jii Ta3y; MOTOKY 1 TUCKY ra3y
(Mo BepTHUKai 1 10 TOPU30HTAI);

- TeMIepaTypHux eQeKTiB Bii 00IaJHaHHA Ta
TpyO HampukiIaj, MpH Pi3HHII TeMIepaTypu
MeXaHi3My Ta TpyO 13 pyHIaMEHTOM.

(2 [ocTiiiHi nii Ha TepexiIHUX CTaaisIX
(MOHTaX, TexHiyHe OOCIyroByBaHHs abo
PEMOHT) BHM3HAYaIOTHCSI BJIACHOIO  Barolo,
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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 surroundings.
Examples are washing machines and small ventilators.

3.2 Classification of actions
3.2.1 General

(1)P  Actions from machinery are classified
as permanent, variable and accidental actions
which are represented by various models as
described in 3.2.2 to 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);

— self-weight of condensers, if relevant, taking
account of the water infill (vertical);

— actions from vacuum for turbines, the
condensers of which are connected to the hull
by compensators. (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
pipes, for instance temperature differences
between machine and pipes and the
foundation.

(2 Permanent actions during transient
stages (erection, maintenance or repair) are
those from self-weight only including those



BKJIIOYAIOYM TUIBKH IMiJHOMHE YCTaTKyBaHHS,
MIZIMOCTI 1 IHII JOTOMDKHI TPUCTPOI.

3.2.3 Tumuacoei 0ii

Q) TumuacoBi nii oOmagHAaHHA B TpoIleci
HOPMAJIbHOT eKcIUTyaranii € JUHAMIYHUMHA
JiSIMU, BHKJIMKAaHUMH TPUCKOPECHHSM MacH,
TaKUMH SIK:

- IEPIOIMYHO 04l YaCTOTHO-3aJIeXKHI HeCydi
CHWJIH, TIOB'sI3aH1 3 €KCIIEHTPUCUTETOM Mac, 110
00epTaroThCsl Ha BCIX HANPSMKAaX, IMEPEBAKHO
MEPIIEHANKYIISIPHO OCi pOTOPIB;

- CIWJIM HEBPIBHOBaXEHOI Macu ab0 MOMEHTH
1HepIIiT;

- TMEepIOANYHI eKCIUTyaTaIliiH1 i1, 3aJ1eXKH1 Bij
TUNy OONagHaHHS, $SKI [epelalTbcs Ha
dbyHgamMeHT 4epe3 Koprmyc abo Hecydy
MTOBEPXHIO;

- cii a0 MOMEHTH, TIOB'sI3aHi 3 BKITFOYCHHSIM
a00 BUKIIOUEHHSM YH IHIIUMH TIEPEXTHUMHU
CTaHaMU, TAKUMH SIK CHHXPOHI3aITisl.

3.2.4 Bunaokoeéi 0ii

(1) BwunamkoBi Aii MOXYTh BHHUKHYTH B
pe3ynbTarTi:

- THAMYaCOBOTO 30UIBIICHHS €KCIICHTPUCUTETY
Mac (HampHKIIaI, MOJOMKH TraJlbM, BUTIAIKOBOT
nedopmariii  abo poO3pUBY OCI  PYXOMHX
JeTanei);

- KOPOTKOTO 3aMHUKaHHS a00 pO3y3roJUKCHHS
reHepaTopiB 1 00J1aTHaHHS,

- edeKkTiB NUHAMIYHOTO yAapy B pe3yibTaTi
3aKPUTTS TPYOOIIPOBOJIIB.

3.3  Po3paxynkoBi cutyanii

(1P  Biamosigui i, BUKJIMKAH1
00Jy1aTHAaHHSM, TTOBUHHI PO3PaxXOBYBATUCS IS
KOXKHOI PO3paxyHKOBOI CHTYyallil, BUSHaYEHOI
srigao 3 EN 1990.

(2)P  Po3paxyHKOBiI cuTyaIlii BUOMPAIOTHCH,
ISt IEPEBIPKM UH:

- YMOBHU eKCIUTyaTanii oOnasHaHHs
BIJIMOBIAAIOTH €KCILTyaTalliiHUM BUMOTaM 1 He
BUKJIUKAIOTH YIIKOKEHHS OTIOPHUX

KOHCTPYKIIH 1 (yHIaMeHTIB o0iajHaHHS B
pe3ynbTaTi TUMYacoBHX [id, SKI MOXYTh
NEPEHIKOUTH MOJAIBIIOMY BHUKOPHCTAHHIO
i€l KOHCTPYKIIi B Tpoleci MoAaIbIIoi

eKCIUTyaTaIlii;
- 3HaXOJUTHCS B JOMYCTUMHX MeXkax Iis Ha
OTOYEHHS, HATPUKIIA], MEePEIIKOAN

YYTJIMBOMY yCTaTKyBaHHIO,
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from hoisting equipments, scaffolding or other
auxiliary devices.

3.2.3 Variable actions

(1)  Variable actions from machinery
during normal service are dynamic actions
caused by accelerated masses such as:

— periodic frequency-dependent bearing forces
due to eccentricities of rotating masses in all
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
synchronisations.

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 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
selected 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;
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- Y KOHCTPYKIIi He BUHUKAE TPAaHUYHUI CTaH;

- Y KOHCTPYKLIi HE BUHHKAE IPAaHUYHUN CTaH
3a BTOMOIO.

Ipumirka. Skmo He BKazaHe iHIIE, BUMOTH [0
eKCIUTyaTalinHol MPUIATHOCTI MTOBHHHI
PO3paxoByBaTHCA I KOKHOTO OKPEMOTO IIPOEKTY.

3.4  Cnocid 3aganus aii
3.4.1 Ilpupooa nasanmasricens

()P Tlpu pospaxyHky edekriB mii Cimia
PO3PI3HATH HA CTaTUYHI 1 JUHAMIYHI €PeKTH
T

(2)P IIpm cratMuHUX OiIX B PO3PAXyHOK
MalTh OYTH BKIIIOUEH1 €(eKTU, BUKIUKAHI K
00J1aTHAaHHSM, TaK 1 KOHCTPYKIII€IO.

Ipumirka. CTATHYHAMY TissMU 00JIaAHAHHS € TIOCTiHHI
i, BU3HAYEHI B 3.2.2. Boun MOXYTh
BUKOPDUCTOBYBATHCSl ~ JUIsi ~ BU3HAuUeHHS  e(EeKTiB
HOB3Yy4OCTi a0 I TOro, mo0 IepeKOHATHCA B TOMY,
mo0 He Oy/iu TEepeBHINEHI BCTAHOBJICHI OOMEKCHHS
cTaTHYHUX Aedopmarii.

(3P Edexktn muHamiuHOl il TMOBUHHI
pPO3paxoBYBAaTUCA 3 YpaxyBaHHIM B3a€MOIii
MDK 30y/DKeHHSIM 00JIafHAHHS 1 KOHCTPYKIIIi.

Mpumirka. [IuHamiuHEUMH ~ JiSMH  OONAJHAHHS €
THMYAacoBi 1il, BU3Ha4eHi B 3.2.3.

(4P  Edexrn amuHamiuHoi [ii MOBHHHI
BH3HAYATHCSA 3a JOIOMOIOI JHHAMIYHOTO
PO3paxyHKy 3 BIAMOBIIHUM MOICTIOBAHHIM
CHCTEMHM KOJIMBaHb 1 JUHAMIYHOI  Aii,
nuB. 3.4.2.

(5) Juuamiuammu  edexkraMu
HEXTYBATH, SIKIIIO BOHH HECYTTEBI.

MOJXHa

3.4.2 Mooenreannsa ounamiunux oiit

@ HMuuamiuni  gii  oOmagHaHHs, 1[0

CKJIAJ]A€ThCS  TUIBKM 3 JIeTalieid,  1Io
o0epraroThcs, HATPUKIIA], poTariiHuX
KOMIIpecopiB,  TypOiH,  reHepaTopiB 1

BEHTUJISITOPIB, CKJIAMAIOTHCA 3 TMEPIOJIUYHO
3MIHHHUX CHJ, $SKI MOJKHa BH3HAUUTH 3a
JOTIOMOTOI0  CHHYCOiganbHO1 (YHKIIII, TUB.
pucyHok 3.1.
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— 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
distinction shall be made between the static
and the dynamic action effects.

(2P In the static actions both those from
machinery and those from the structure shall
be included.

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

(3) The dynamic action effects shall be
determined 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.

3.4.2 Modelling of dynamic actions

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



(2)  MowmeHnT KOopoTKOTO 3aMuKanHs M, (t)

MOXXHAa  MpPEACTaBUTH  3a  JIOLIOMOTOIO
KOMOIHAIil CHHYCOINAIBHUX Jdiarpam, IO
BiIOMBAIOTH 3aJIC)KHICTH MOMEHTY 1 4acy MpHu
B3a€MO/Iii pOTOPA 3 KOPITYCOM.
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(2)  Ashort circuit M, (t) moment may be

represented by a combination of sinusoidal
moment-time diagrams acting between the
rotor and the hull.

Pucynoxk 3.1 — I'apmoniiina cuna

Figure
3.4.3 Mooeniosanns 63a€MO0il
KOHCMPYKUill ma 001a0HaHHA

(1)P  Cucrema KoJIMBaHb, IO CKJIAAAETHCS 3
obnanHaHHA Ta OyaiBEIbHOT KOHCTPYKIII,
MMOBUHHA MOJETIOBATUCS TaK, o0
30y/DKeHHS, KUIBKICTh Mac, BJIACTHBOCTI
YKOPCTKOCTI 1 teMripyBaHHs Oy JOCTATHHOIO
MIpOI0 BpaxOBaHI B po3paxyHKaxX (paKTHUHOI
NUHAMIYHOI [TOBEIIHKH.

(2) Mogens Moke OyTH JHIHHO MPYKHOIO
3 KOHIEHTPOBAaHUMH a00 PO3MOJAUICHUMHU
MacaMH, IO TOB'SI3aHI 3 TMPYKHHAMHU 1
CIIMPAIOTHCS HA TIPYKUHH.

(3) 3BarampHHIl LEHTp TOKIHHSA CHCTEMH
(manpukiaa,  QyHmamMeHTy 1 MalluHH)
MOBUHEH 3HAXOTUTHCS SIKOMOTa OJMXK4Ye [0
Ti€l K BEPTUKAIBHOI JIiHI1, 110 1 HEHTpP TUIONTI
byHIaMEHTy, JOTUYHOTO JI0 IPYHTY. Y Oymb-
SIKOMY BHIIQJIKy EKCHEHTPHUCHTET PO3MOILTY
Mac He MOBHHEH MEPEBUILYBAaTH 5 % IOBXKUH
CTOPOHU KOHTaKTy. KpiM TOTO, IEHTp TSXKIHHS
CHCTEMH, IO CKJIAJA€ThCsl 3 MAIIMHU 1
(GyHIaMEHTY, TOBHHEH 3HAXOJUTHUCS, SKIIO I1e
MOJKJIMBO, HIKY€ BEPUIMHH (DYHIAMEHTHOTO
OJI0KY.

(4) B uinomy HEoOXiITHO PO3IISTHYTH TPH
MOJKJIMBI CTYIEH1 CBOOOM ISl IEPETBOPEHB 1
TPU MOXKIIMBI CTYIEHI CBOOOAM Ui pOTAalliif;
npoTe, SK TMPaBHIO, HEMAE HEOOXITHOCTI B
3aCTOCYBaHHI IPOCTOPOBOT MOJIEII.

3.1 — Harmonic force

3.4.3 Modelling of the machinery-structure
interaction

(1)P  The vibration system composed of the
machine 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
concentrated 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 eccentricity 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
freedom for translations and the three degrees
of freedom for rotations should be considered;
it is however in general not necessary to apply
a three dimensional model.
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(5)  BnacruBocrTi HiATPUMYBaJIBHOTO
CepelloBUIIa B KOHCTPYKUIi (yHIaMeHTY
MaloTh OyTH KOHBEPTOBaHI y BUpa3ax MOJEINi
(B1acTUBOCTSX IIPYKHH, KoedilieHTax
3aracaHHs 1 Tomy mnonioue). HeoOximHumu
BJIACTUBOCTSIMU €:

- Ui TpyHTIB: auHamiuHuii G -mMomyns i
Koe(illi€eHTH 3racaHHs;

- IS TaNb: AWHAMIYHI TPY)KUHHI MOCTIHHI y
BEPTUKAIHLHOMY i TOPU30HTATBHOMY
HanpsMax;,

- Uil TPYXKUH: HpPYKHHHI TOCTIMHI Yy
BEPTUKATBHOMY 1 TOPU30HTAIILHOMY
HampsiMax 1 JUid TYMOBHUX HPYXXHH - JIaHl PO
3aracaHHsl.

3.5 XapakrtepucTH4YHi 3HAYEHHS

(1) Big BuroriBHMKa OOJNAJHAHHS Ma€
OyTH OTpPUMAaHWI MMOBHHUHA OTJIAJ CTATHYHHX 1
OUHAMIYHUX CHUJI JJISl PI3HUX PO3pPaxXyHKOBHUX
CTaHIB pa3oM 3 yciMa IHIIMMHU JaHUMH IPO
YCTaTKyBaHHSA,  TaKUMH  SIK  KOHTYpHI
KpPECIIEHHS, Bara HEPYXOMHUX 1 pPYyXOMHX
YaCTHH, MBUIKOCTI, OaTaHCYBaHHS TOIIIO.

(2) Big BupoOHHKa 0O0JagHAHHS MarOTh
OyTH OTpHMaH1 HACTYITHI JIaHi:

- CX€Ma HaBaHTaXEHHs OOJlagHaHHSI 3
BKa3IBKOIO MICISl TIPUKIAJaHHS, BEIWYHMHU 1
HampsIMM  yCiX HAaBaHTAXKEHb, BKIIOYAOYN
JUHAMIYHI HaBaHTa)KEHHS;

- MIBUIKICTH OOJIaJHAHHS,

- KPUTHYHI MIBAIKOCTEN

oOylagHaHHS,

3HAa4YCHHA

- rabapuTHi po3mipu pyHIAMEHTY;

- MOMEHT 1HepIIii KOMIIOHEHTIB 00JIaTHAHHS;

- Jeraii3aiii  BCTaBOK 1

apMarypu;

3aKIaACHHA

- po3TamlyBaHHS TPYOONpPOBOJIB, KaHAIIB
TOIIIO, & TAKOXK iX OMOPHI €IEMEHTH;

- TeMmmeparypa B PpI3HMX 30HaxX MiJg Yac
eKCIUTyaTarii;

- JIONYCTUMI 3MIIIEHHS TOYOK INPHUKIAJCHHS
HaBaHTAKCHHsSI HAa MAlllMHHE YCTaTKyBaHHS B
IpoIeci HOpMaJIbHOT eKCIUTyaTallii.
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(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.

35 Characteristic values

(1) A complete survey of the static and
dynamic forces for the wvarious design
situations should be obtained from the
machine manufacturer together with all other
machine data such as outline drawings,
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
components;

— details of inserts and embedments;

— layout of piping, ducting etc, and their
supporting details;

— temperatures in various zones during
operation;

— allowable displacements at the machine
bearing points during normal operation.



€)) B mpoctux BuUmaakax TUHAMIYHI CHIIA
(BUTBHI CHWJIM) MIIOTh HA JeTanl oOJaJHaHHS,
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(3) In simple cases, the dynamic forces
(free forces) for rotating machine parts may be

110 o0epTaroThCs, PO3pPaxOBYIOTHCS determined as follows:
HAaCTyITHUM YUHOM:

F, =mqole, =M, (v.e,) (3.1)
ae where:
F,  HesanexHa cuia poTopa, Fs Is the free force of the rotor;
M,  Maca poTopa; m, is the mass of the rotor;
@,  KpyroBa (KyToBa) 4acToTa pOTOpa @, is the circular frequency of the rotor
(pan/cex); (rad/s);
ey EKCIICHTPUCUTET MacH pOTOpa; ey is the eccentricity of the rotor mass;
@@ TOYHICTH  OanaHCyBaHHS  POTOPA, w,e is the accuracy of balancing of the

BHUpaX€HA K aMILTITya BUIKOCTI.

4 Jns TOYHOCTI OaaHCyBaHHS
HEOOX1IHO PO3IISIHYTH HACTYIIHI CTaHU:

- CTIAKHUA CTaH:

obnanHaHHs JoOpe 30anmaHcoBane. [Ipore 3
yacoM piBHOBara IOHIKYETbCA JO pIBHS,
JefABe  MNPUHHATHOTO Ui HOPMAaJIbHOI
ekcrutyaTarlii. BcraHoBiieHa Ha oOnagHaHHI
cUCTeMa TOIEpPEeIKEHHS rapaHTye, 10 y pasl
MIEPEBUILICHHs] TIEBHOI MeEXi, omeparop Oyne
nornepepkeHnid. Jlo MOMEHTY JOCSTHEHHS i€l
MeX1 HE MOXE CTaTUCS HITKUX KOJMBaHb, L0
3aBJal0Th 30UTKY KOHCTPYKIIIi 1 OTOYCHHIO, 1
BHKOHYIOTHCSI BAMOTH JI0 PIBHS BiOpallii.

- THAMYAaCOBHUH CTaH:

OaslaHCyBaHHS MTOBHICTIO MopyIIeHe
BHITAJIKOBOIO TOJI€I0: CHCTEMa CYIPOBOIY
rapaHTye BUKJIIOUCHHs MamuHu. KoHCTpyKITis
Mae OyTH JOCUTH MILHOIO, 00 MPOTUCTOSITU
JUHAMIYHUAM CHJIaM.

(5) B npoctux Bumankax edekrt B3aemoii
B pe3yinbTaTi 30y/[DKCHHS MaIllMHH MAacolo
obepTaHHs 1 IUHAMIYHa [IOBEIIHKA
KOHCTPYKIIIi MOXYThb BUPaXaTHCS Yepe3
€KBIBaJICHTHY CTATHUHY CUITY:

Ac

F, HE3aJIe)KHA CHUJIa POTOPA;

rotor, expressed 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
accidental 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 expressed by a static
equivalent force:

Pwu (3.2)

where:

F is the free force of the rotor;

S

49



np. ACTY-H b EN 1991-3:201X
Pu

3aJIEKATH BiJl BIAHOIIEHHS BJIACHOI 4YacCTOTH
n, (UM @,) KOHCTPYKIil [0 YacCTOTH

e
30ymKyro4oi cui N, (uu @, ) 1 koedimieHTa

JMHAMIYHUHA Koe(ilieHT, SIKUH

3aracaHHs ¢ .

(6) s cun (BUIBHHUX CHJI TIOBOPOTHOI'O
YCTaTKYBaHHS), IO TAPMOHINHO 3MIHIOIOTHCS,
Koe(illieHT TIOCHJICHHS MOXKHa OOYUCIIUTH
HACTYITHUM YHHOM:

¢y Is the dynamic factor which depends
on the ratio of the natural frequency n, (or
o, ) of the structure to the frequency of the
exciting force n, (or w,) and the damping
ratio ¢ .

(6)  For harmonically varying forces (free
forces of rotating  equipment)  the

magnification factor may be calculated in the
following way:

a) MpU HE3HAYHOMY 3aracaHfi abo CTaHi a) for small damping or far from
JTAJIEKOMY B1JI p€30HaHCY resonance
2
a,
Pu =2 (3.3)
W, — W
0) y pa3si BUHUKHEHHS  PE30HAHCY b) in case of @, =wm, resonance and a

@, = @, IpU Koe(DIIEHT] 3aracaHHs §

.

(7)  Slkmio miarpama 3MiH B 4aci MOMEHTY
KOpOTKOrOo 3amukanHs M, (t) He BkazaHa

BUTOTIBHHUKOM,
HACTYIMHUHN BUPaA3:

MOKHa  BHKOPHUCTOBYBaTH

t

Mk(t)zlolvl{

ne
M, HOMIHaJIbHMA MOMEHT, Pe3yJbTYIOUHH
3 e(pEKTUBHOI MMOTY>KHOCTI;

Q, Kyrosa 4acToTa CIIEKTPUIHOTO
JIAHIIIOTA, Paji/CeK;

t 4Jac, CEK.

(8) JInst BIacCHMX 4YacTOT y Jiama3oHi Bij
0,95-1,05 Q,, pO3paxyHKOBIi 4acTOTH
CIIEKTPUYHOTO  JIAHIFOTa ~ MalTh  OyTH

i,[[eHTI/ILIHI/IMI/I IOHMM BJIACHHUM 4YaCTOTaM.

(9) B sKocTi crpoIeHHs, eKBiBaJCHTHHMA
CTaTHYHHIA MOMEHT MO)Ke OYyTH 0O0YHCIEeHU
HACTYITHHUM YHHOM:

M

Ac
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01 1 o
e, stNt—EemQ4 sinQ,t

damping ratio ¢

2 2 -1/2
(7) If the time history of the short circuit

moment M, (t) is not indicated by the
manufacturer, the following expression may

be used:
ot
j— M, Ll—em"’“"J

M, is the nominal moment resulting from
the effective power;

Q, is the angular frequency of the electric
circuit (rad/s);
t

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

of the electric circuit should be identical with
these natural frequencies.

(9)  Asasimplification, an equivalent static
moment may be calculated in the following
way:

=1,7M

2
L
2

e

20
[0)

e

(3.4)

t

(3.5)

where:

is the time (s).

(3.6)

k,eq k,max

where:



M, e IIKOBE  3HAYEHHSA  MOMEHTY
KOpoTKOTro 3amukanus M, (t).
(10) Skmo BUrOTIBHUKOM HE BKa3aHO
3HaueHHs M, .., MOXHa CKOpPHCTaTUCS
HACTYITHUM 3HAYCHHSIM:

M
3.6  Kpwurepii eKcnjyarauiiiHol
NPUIATHOCTI
(1)  Kpurepii eKCILTyaTaIiitHo1

MPUJATHOCTI, SK MpaBWIO, TOB'SI3aHl 31

3MIHAMH KOJIMBAHb ;

a) Bic1 00aIHaHHS 1 HOTO MAIIUITHUKIB;
0) eKCTPEMAJIbHUX TOYOK KOHCTPYKLII 1
o0JasiHaHHS.

(2)  XapakTeprCTHKaMH IMX 3MiH €:
- amIuTiTYaa 3MimeHHs A

- aMIUTITyJa IBUAKOCTI @, A;

- aMILTiTy/1a IPUCKOPEHHS . A.

(3P TIlpm pospaxyHKy aMmILTiTYyn — Ili€l
CHCTEMU MOBHHHI BPaxOBYBaTHCS
MOCTyMalibH1 BiOpamii 1 poTariifai BiOparrii,
BUKJIMKAHI JTUHAMIYHAMU CHJIaMu i

MOMEHTaMH, a TaKO)X 00JacTh BIACTUBOCTEH
KOPCTKOCTI  ()yHAAMEHTY 1  OIOPHOIO
cepenoBuIna (IpyHT, Hai).

(4) B mnpocromy BHIAaaKy B CHCTEMi 3
MNP YKHUHIOBAHHIM MAacCH OJIHIEI0 TP YKHHOIO
(muB. pucyHok 3.2), aMIUNTYyad 3MIIIEHHS
MOXYTb OyTH OOYHCIICHI HACTYITHUM YHHOM:

F
A=

Ie:

K KOPCTKICTh MPYKUHU Y CUCTEMI.

k,eq
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M is the peak value of the circuit

moment M, (t).

k,max

(10) If no indication on M, . 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 o, A;

— the acceleration amplitude w? A

(3)P In calculating the amplitudes of the
system, the translational vibrations as well as
the rotational vibrations caused by the
dynamic forces and moments shall be taken
into account and also the range of the stiffness
properties of the foundation and the
supporting medium (soil, piles).

4) In the simple case of a one mass spring
system, see Figure 3.2, the displacement
amplitudes may be calculated as follows:

(3.8)

where:

k is the spring constant of the system.
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Pucynok 3.2 — [lignpyXHMHIOBaHHS MacH OJHIEIO TPYXUHOIO
Figure 3.2 — Mass spring system



JOJATOK A
(00OB'SA3KOBHIA)

OCHOBMU INTPOEKTYBAHHA:
JIOJJATKOBI YMOBH JIO EN 1990
JUIA IMIIIKPAHOBUX BAJIOK,
HABAHTAXEHUX KPAHAMUA

A.1 3arajabHi moJoxeHHs

(1) Ueit nomatok MICTUTh  MpaBUIiIA
MOETHAHHS YaCTKOBUX KoedimieHTiB mii (y -

KOE(]IIIEHTH) 1 MOE€THAHHS HABAHTAXKEHb BIiJ
KpaHIB Ha OaJKku NIAKPAaHOBUX IUIAXIB 3
MOCTIMHUMHU JSIMH, KBa3ICTATUYHUMHA
MOBITPSSHUMU ~ TIOTOKaMH, CHIromajamMu 1
TEMIIEPAaTYPHOIO JI€I0, a TAaKOX 3 THMH, IIO
BIJIMOBIIAI0TH i -(haKkTopam.

(2)  Skmro HeoOXimHO PO3TJISHYTH IHINI i
(HampukiaA, OCITaHHS IPYHTY, BUKIMKaHE
TIpCbKUMH PO3pOOKaMM), 111 MOEAHAHHS CIIiJ
JIOTIOBHUTH 1 BpaxyBaTH INpU pO3paxyHKax.
Takox Takl HOE€OHAHHSA CIIII JOIOBHIOBATH 1
BpaxoBYBaTH NPU BUKOHAHH1 POOIT.

(3) Ilim wac KOMOiHYBaHHS  TPYIH
KpPaHOBUX HAaBAaHTAXEHb 3 IHIIUMHU IIAMH 115
rpylia KpaHOBHX HAaBaHTAKEHb IOBHHHA
O3S AATHCS SIK OJHA JTis.

(4) Tlpm  posrmsmi  TOEAHAHHS i
BHACIIJIOK KPAaHOBUX HaBaHTAXEHb 1 IHIIHUX
Tl HE0OX1HO PO3PI3HIATH HACTYITHI BUMAIKH:

- TMIKPAHOBI IIJISIXH 11032 OY/IIBIISMU;

- MIKPAaHOBI MUISAXH ycepeauHi OyaiBenb, ae
KJIIMaTUYHUM JiSIM TIPOTHCTOATH OymiBimi 1
KOHCTPYKTHUBHI1  e€JleMeHTH OyaiBenb, Kl
MOXYTh OyTH HaBaHTa)KEH1 MPSIMO MOOIYHO Yn
OTIOCEPEIKOBAHO HABAHTA)KCHHSIMH KPaHiB.

(5) s migkpaHOBUX — IUIAXIB 1034
OyHIBISIMH XapaKTepUCTUYHA [is BITPY Ha
KOHCTPYKIIFO  KpaHy 1 Ha  THiAgiloMHe
yCTaTKyBaHHS MO’Ke OyTHU OlliHEeHa BiAMOBIIHO
no EN 1991-1-4 gk xapakTepucTH4YHa
cuna F,, .
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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 actions (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 instance mining subsidence) the
combinations should be supplemented to take
them into account. The combinations should
also be supplemented and adapted for the
execution phases.

(3) When combining a group of crane
loads together 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
actions 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
characteristic wind action on the crane
structure and on the hoisting equipment may
be assessed in accordance with EN 1991-1-4

as a characteristic force F,, .
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(6) TIlpm  posrmsmi  HOEAHAHHS i
BaHTAXIB, IO MiTHIMAIOTHCA, 3 II€I0 BITpY,
HEOOXIJTHO TaKOX BpaxyBaTH MaKCHUMAaJbHY
CHIIY BITPY, CYMICHY 3 €KCIUTyaTalli€l0 KpaHy.
s cua F, acoliroeThes i3 MBHAKICTIO BITPY

piBHotO 20 M/cek. KoHTposbHa 30Ha migiiomy
BaHTaxy A, , IOBMHHA BH3HAa4aTHCA M

KOKHOI'0 OKpEMOro BUIIAKY.

(7) Y Bumagky NiAKPAaHOBUX MUISXIB
pO3TAIIOBAaHUX yCepenuHi OyIiBeNb IiIMU
BITPY 1 CHITOBUMHM HaBaHTOXEHHSIMH Ha
KOHCTPYKIIIO KpaHy MOKHa HEXTYBaTH;
poTe, M0 CTOCYETbCSI KOHCTPYKTHBHMX
yacTUH OyJIiBii, SIKI NIAAAI0ThbCA i BITPY,
CHITY 1 KpaHOBUM HaBaHTa)XKEHHSIM, HEOOX1JTHO
PO3TIIAHYTH BIIIIOBIIH1 HOE€THAHHS
HaBaHTaXEHb.

A.2 TI'paHuuHi ctanm
A.2.1 Ioeconanns oii

(1) Hdng KOXHOTO BHIAIKy KPUTHYHOTO
HAaBaHTAXCHHS  PO3PAXyHKOBI  3HAYCHHS
edekTiB Al TMOBWUHHI BHU3HAYATHCS 34
JIOTTOMOT'OK0 TIO€IHAHHS 3HA4YE€Hb OJHOYACHHMX
nii, BigmosigHo Ao EN 1990.

(2)  Sxmo posrasmy mimIsrae THMYacoBa
Iisi, BiAmanae HEOOXITHOCTI B pO3TJIsAl OyIb-
K01 1HIIOI OJHOYAcHOI TMMYAcOBOI i, Tak
caMmo SK 1 Aii BITpy abo CHIrYy.

A.2.2 Yacmkosi koeghiyicnmu

(@) Jlst mepeBipKU TpaHUYHOTO cTany 3a I
TPYIoI0 Ha iJcTaBi MIIHOCTI
KOHCTPYKIIHHOTO Martepialy 4Yu IPYHTY,
HEOOXITHO BU3HAYUTH YaCTKOBI KOEQIIIEHTH
I s rpaHU4HMX cTaHiB 3a Il rpymoro B
PO3pPaxXyHKOBOMY CTIHKOMY, MepexiTHOMY 1
THMYaCOBOMY CTaHi. Jns BUIIAIKY
ypiBHOBaxkeHocTi  (EQU)  nmuB.  Huxkue

nyHKT (2).

IIpumirka. 3HadeHHA J -Koe]imi€HTIB MOXYTh OyTH
3a/aHi B HAIliIOHATBHOMY AOAATKy. J{JIs MpOeKTyBaHHS
MiIKpaHOBUX OalOK pPEKOMEHIYIOTHCS 3HAYCHHS Y,
HaBeneHl B TaOiumi A.l. BoHM BKIIOYAIOTH BHIIAIKHA
MOPYIIeHHST HOpMaltbHUX yMOB ekcruryaTamii (STR) i

reotexHiunoro mpoektyBanHs (GEQO), Bkaszani s
Oynieens B 6.4.1(1) EN 1990.
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(6)  When considering combinations of
hoist loads with wind action, the maximum
wind force compatible with crane operations
should also be considered. This force F, is

associated with a wind speed equal to 20 m/s.
The reference area A, , 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 neglected; however in structural parts
of the building that are loaded by wind, snow
and crane loads the appropriate load
combinations should be considered.

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 simultaneously in accordance
with EN 1990.

(2)  Where an accidental action is to be
considered no other accidental action nor wind
nor snow action 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 situations 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 y -
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.
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Ta6amus A.1 —PekoMeHnoBaHi 3HaYCHHS y -KOE(IIHEHTIB
A.1 —Recommended values of y -factors

Table

His
Action

Ilo3nauenusa

Symbol

Cran
Situation
CTIHKUI/TIEpeXiTHAN | THMYaCOBHIt

P/T A

[Mocritini aii kpaHy
Permanent crane actions
- HECTIPHSITIIHBI
- unfavourable
- CIIPUSTIINBI
- favourable
Tumuacosi aii kpaHy
Variable crane actions
- HECTIPHSITIIHBI
- unfavourable
- CIIPUSTIINBI
- favourable
3 KpaHOM
crane present
0e3 kpaHy
crane not present
THun TuMyacoBi aii
Other variable actions
- HECTIPUATITUBI
- unfavourable
- CIIPUATIIUBI
- favourable
Bumaakosi mii
Accidental actions

7/Gsup

YGint

7qup

Y Qint

7q

Va

1,35 1,00

1,00 1,00

1,35

1,00 1,00

0,00 0,00

1,50 1,00
0,00 0,00

1,00

P — nocriitanii cran, T — nepexigauit ctan A — TumaacoBuit ctan
P - Persistent situation T - Transient situation A - Accidental situation

(2) s mepeBipkd  IIOAO — BTpaTH
cratuyHoi piBHoBaru (EQU) 1 BigHOBICHHS
Opi€HTAIlli, CHOPHUATINBA 1 HECUPHUIATIMBA
YAaCTUHM i KpaHy MOBUHHI PO3TIISAATUCS K
okpemi nii. Skmio He BKa3zaHO iHIIe, (IUB.,
30KpeMa, BIAITOBIAHI €Bpoko U 10
MPOEKTYBAaHHIO) HECIPHUATINBA 1 CHPUATIHBA
YaCTUHU IMOCTIAHUX i [IOBUHHI

aCOIIFOBATUCS 3 TMO3HAYEHHAMU Yo 1 Vginf
BIJIIOBIIHO.

Ipumirka. 3HaueHHs ) -KoeQili€HTIB MOXYTh OyTH

3a/aHi B HAIliOHATBHOMY IOHATKY. PeKOMEHIYIOTHCS
HACTYITHI 3HAYEHHS ) !

}/Gsup :1‘ 05 ;
yGinf = 0'95

Iami y -xoedimieHntn nift (ocoOIMBO 3MIHHUX iif)

MAalOTh 3Ha4eHHS sK B 1. (1).

(2) For verifications with regard to loss of
static equilibrium EQU and uplift of bearings,
the favourable and unfavourable parts of crane
actions should be considered as individual
actions. Unless otherwise specified (see in
particular the relevant design Eurocodes) the
unfavourable and favourable parts of
permanent actions should be associated with

Yosp AN 7y respectively.

NOTE: The values of the y -factors may be set in the

National Annex. The following y-values are
recommended:

Youp = 1,05

7Ginf = O’ 95
The other y -factors on actions (especially on variable
actions) are as in (1).
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A23 yv — koepiuyiecnmu ona Kpanoeux
HAGAHMAMCEHD
1) ¥ — Koe]ilieHTH JIsi KpPaHOBHX

HABAHTAXEHb HaBeneHl B Tadimii A.2.

A.2.3 y -factors for crane loads

(1) w - factors for crane loads are as
given in Table A.2.

Ta6amusi A.2 — v —Koe]illieHTH 71 KpaHOBUX HABAHTAKCHB

Table A.2 — v -factors for crane loads

Hist Ilo3HaueHHs

Action Symbol Vo Y1 V2
Onun KpaH abo rpymnoBi
H?BaHTa)KeHHSI, BI/IKJ’II/IKaHi KpaHaMH Q % "% "%
Single crane or groups of loads r 0 ! 2
induced by cranes

[pumitka: koedilieHTH I MOXyTh OyTH 3a1aHi B
HalllOHAJBHOMY J0AaTKy. PeKOoMeHAyI0Tbcs HACTyIIHI
3HaueHHS KOe(DILiEHTIB ¥ :

v, =10
v, =0,9
v, = BIJHOIEHHI MK IIOCTIHHOIO Ji€l0 KpaHy i

CYKYITHOIO JII€I0 KpaHy.
A3 ExcnayatauiiiHu rpaHu4YHuUii cTaH

A.3.1 Iloeonannsa oii

(1) s mepeBipkd TpPaHWYHHMX CTaHIB
npuaaTHocTi 3a | rpymoro cmixg ob6paru pizHi
noeaHanHs koediientiB 3 EN 1990.

(2) TIlpm IPOBEICHHI BUIIPOOYBaHb
BUNPOOYBaJIbHE HABAHTAXCHHS Ha KpaH (IuB.
2.10), cimig po3risaaT SIK JIiF0 KpaHy.

A.3.2 YHacmkosi koeghiyicnmu

(1) B rpanmuynmx cranax 3a [ rpymoro
YacTKOB1  KoedillieHTH i Ha  OMOpHI
KOHCTPYKIIi KpaHy CIiJl MpuiAMaTd PIBHUMU
1,0, K110 He BKa3aHe iHIIE.

A.3.3 koegiyicumu y 0na Kpanosux
HaAgaHMmMajceHs

(1)  xoedimieHTH W HaBeIeH1 B
tabmumi A.2.

A4 Broma

(1)  TligTBepmKeHHs MOpPaBHI PO3PAXyHKY
BTOMHU 3aJI©KHTh BiJl MOJETIi BTOMHOTO
HaBaHTaXEHHS, IO MUIATae 3acTOCYBAaHHIO,
i TpaBWiIa BKazaHi B €Bpokojgax IO
MPOEKTYBaHHIO.
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NOTE: The National Annex may specify the y -
factors. The following y -factors are recommended:

v, =10
v, =0,9

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  -factors for crane actions

(1) w -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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JOJATOK B ANNEX B
(moBigKOBMIN) (informative)
KEPIBHI BKA3IBKMU J1J15 GUIDANCE FOR CRANE
KJACH®IKAIIT KPAHIB 3A BTOMOIO CLASSIFICATION FOR FATIGUE

Taoiuuusa B.1 - Pexomenparii mis BU3HAYEHHS KJIACIB HABAHTAKEHHS

Table B.1 - Recommendations for loading classes
Kinac
[ozumis Tun kpany T JIHOMHOT O S -xnmacu
Item Type of crane YCTaTKyBaHHS S - cllasses
Hoisting class
KpaHI/I 3 py4YHUM yl'[paBJ'IiHHSIM
HC1
1 Hand-operated cranes ¢ 50, 81
MoHTaxXHi KpaHu
HC 1,HC 2
2 Assembly cranes c1He 50, 51
3 KpaHI/I JUTA TECHEPATOPHUX CUJIOBUX CTAHIIIA HC1 Sl, S 2
Powerhouse cranes
CKIaZIchbKi KpaHH 3 IIEPEPUBYACTUM PEKUMOM POOOTH
4 L . - HC2 S4
Storage cranes - with intermittend operation
CKIaZchbKi KpaHH, IIMPOKO3aXBaTHI KpaHU/KPaH-0aaKu, KpaHH
5 HIMXTOBOTO JIBOPY 3 Oe3MepepBHUM PEXXUMOM POOOTH . . HC 3. HC 4 S6, S7
Storage cranes, spreader bar cranes, scrap yard cranes -with continuous
operation
I{exoBi KpaHu
HC 2, H
6 Workshop cranes czHes 53,54
MocToBI KpaHu, TipaBiiuHi KPaHH i3 3aXOILTFOIOYMM MPUCTPOEM abo
7 MAarHiToM HC 3, HC 4 S6, S7
Overhead travelling cranes, ram cranes - with grab or magnet operation
8 CTan_epo3JmBH1 KpaHu HC 2, HC 3 S6, 57
Casting cranes
Komnozszei kpaHu
9 Soaking pit cranes HC3. HC4 57,58
10 Kp?lHI/I JUIAL POSKPHUTTS 31IMBKIB, 3aBAHTAXKYBAJIbHI KPAHH HC 4 S8 59
Stripper cranes, charging cranes
KyBanbHi kpaHu
1 Forging cranes HC4 56, 57
TpaucroptHi miat¢hopMu, HAIBIOPTANBHI KpaHH, TOPTaJIbHI KPAHU 3
12 Bi3KaMu 200 MOBOPOTHI KPaHU 3 pOOOYUM KPIOKOM He 2 sS4 S5
Transporter bridges, semi-portal cranes, portal cranes with trolley or '
slewing crane - with hook operation
TpaucnoptHi m1athopMu, HAMIBIOPTANBHI KPAaHH, TIOPTAJIbHI KPaHH 3
Bi3kaMH a00 TIOBOPOTHI KPaHH 13 3aXBaTOM a00 MarHITOM
13 Transporter bridges, semi-portal cranes, portal cranes with trolley or HC3, HC4 56, 57
slewing crane — with grab or magnet operation
14 Pyxomuii CTpiuKOBHI TOPTAI 3 HEPYXOMOIO a00 KOB3aIOYOI0 CTPIIKOIO He1 S3 S4
Travelling belt bridge with fixed or sliding belt(s) '
CynuoOyiBenbHi KpaHu, KpaH! I CTareliB, MOHTaKHI KpaHH 3
15 KPIOKOM HC 2 S3, 54
Dockyard cranes, slipway cranes, fitting-out cranes - with hook operation
[TopTOBi KpaHH, TOBOPOTHI, IDIaBY4i KpaHH, TOBOPOTHI KPaHH 3
HEPYXOMOIO CTPIJIOIO i TAaYKOM
16 Wharf cranes, slewing, floating cranes, level luffing slewing - with hook He2 54,85
operation
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[Tponosxenns tadbmuii B. 1

[TopToBi kpaHu, MOBOPOTHI, MJIaBy4i KpaHH, TIOBOPOTHI KpaHH 3
HEPYXOMOIO CTPLIOKO 1 3aXBaTOM a00 MarHiTOM

17 . X . . . HC 3, HC 4 S6, S7
Wharf cranes, slewing, floating cranes, level luffing slewing - with grab
Or magnet operation
[TnaBydi kpaHH JUTs BAXKKHX PEKUMIB pOOOTH, KO3JIOBI KpaHH

18 : HC1 S1, S2
Heavy duty floating cranes, gantry cranes
Kpanu ni1s BantakeHHS CyIeH 3 TaKoM

19 paHH i yI . HC2 S3, S4
Shipboard cargo cranes - with hook operation

20 Kp_aHI/I JUISL BAaHTAXCHHA Cy){[lB 13 3aXBaToM a0o Mal"H}TOM HC 3, HC 4 84 7 85
Shipboard cargo cranes - with grab or magnet operation
BamToBi moBopoTHI KpaHu JiIs OyHiBEIBHOI MTPOMHCIOBOCTI

21 . A HC1 S2,S3
Tower slewing cranes for the construction industry

22 MOHl?a)KHl KpaHu, H_I_OI‘J'IOBI KpaHI/I_?; KPIOKOM ) HC 1, HC 2 Sl, S 2
Erection cranes, derrick cranes - with hook operation
IToBOpOTHI KpaHH Ha 3aTI3HUYHOMY X0y 3 KPIOKOM

23 OBOPOTIE Kpari t MY XOZY 3 KPIO] HC 2 S3, 54
Rail mounted slewing cranes - with hook operation

24 HO_BOpOTHl KpaHU ga 3aJ'I13HI/I‘IHO_My X04y 13 3aXBaTOM a6o MAarHiToM HC3,HC 4 84 7 85
Rail mounted slewing cranes - with grab or magnet operation
3ai3HUYHI KpaHU, JAOIMYIIEH] 10 pOOOTH Ha MOTsrax

25 . . . HC 2 S4
Railway cranes authorised on trains
ABTOMOOIJIbHI KpaHH, PyXOMi BaHTaXOIiIHOMHI KpaHH 3 KPIOKOM

26 X - i HC 2 S3, 54
Truck cranes, mobile cranes - with hook operation
ABTOMOOIJIbHI KpaHH, PyXOMi BaHTaXKOIMITHOMHI KPaHH i3 3aXBaToM abo

27 MargiTom HC 3, HC 4 S4, S5
Truck cranes, mobile cranes - with grab or magnet operation
ABTOMOOIJIbHI KpaHH ISl BAXKKHX PEKUMIB POOOTH, pyXoMmi

28 BAHTAKOII JHOMHI KPaHHU IS BAXKKUX PEKUMIB pOOOTH HC1 S1, S2

Heavy duty truck cranes, heavy duty maobile cranes
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JIOJIATOK HA

(moBinKOBUIA)

NEPEJIIK HAIIIOHAJIBHUX CTAHJIAPTIB YKPATHH (ICTY),
IJEHTUYHUX MC, IOCUJIAHHS HA SIKI € B EN 1991-3:2006

Ilo3naueHnHs Ta Ha3Ba Cryninb Ilo3HaueHHs Ta Ha3Ba HALIOHAJBHOTO CTAH/IAPTY
€BPONENCHKOro BiAmoBigHOCTI Ykpainu (ACTY)
CTAHAAPTY

EN 1990 Eurocode: Basis IDT JICTY-H b EN 1990:2008 «€Bpokoa. OcHoBr
of Structural Design npoekryBants KoHcTpykiiid (EN 1990:2002, IDT)»
EN 1991-1-4 Eurocode 1 - IDT JACTY-H b EN 1991-1-4:2010 «€EBpoxox 1. [lii Ha
Actions on structures - koHCcTpykuii. Yactuna 1-4. 3aransHi aii. Bitposi
Part 1-4: General actions: HaBaHTAKCHHS (EN 1991-1-4:2005,
Wind actions. IDT)»
EN 1991-1-5 Eurocode 1 - IDT JACTY-H b EN 1991-1-5:2012 «E€Bpokox 1. [lii Ha
Actions on structures - koHcTpykii. Yactuna 1-5. 3aranbHi aii. Teriosi aii.
Part 1-5: General actions: (EN 1991-1-5:2003, IDT)»
Thermal actions.
EN 1993-1-9 Design of IDT JACTY-H B EN1993-1-9:2012 «EBpokon 3.
steel structures — Part 1-9: [IpoexTyBaHHs cTaneBux KOHCTpyKIii. YactunHa 1-9.
Fatigue Burpusanicts (EN 1993-1-9:2005, IDT)»
EN 1993-6 Eurocode 3: IDT JACTY-H b EN1993-6:2012 «EBpokox 3.

Design of steel structures
— Part 6: Crane supporting
structures

[IpoexTyBaHHs cTaneBUX KOHCTpyKuUid. YacTtuHa 6.
[Minkpanosi kouctpykiii (EN 1993-6:2007, IDT)»
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Kon YKH/: 91.010.30

KitouoBi cnmoBa: OydepHi cuiM, TalbMiBHI CHIIM, BaHTaXOMIAHMOMHICTh, BI3OK, KpaHU, KOe]illi€eHT
JMHAMIYHOCTI, MOCTOB1 KpaHH, BTOMA.

I'enepanpanii qupextop TOB «YkpiHCTaNIBKOH

iMm. B.M. IllumMaHOBCBEKOTO», A.T.H., IPO. O. lumaHOBCHKUI
3aBigyBau H/IBTP, k.T.H. (HayKOBUii KEPIBHHK) A. I'pom
3asinyBay rpynu CHT/] I'. Jlenna
3asinyBad rpynu HT /I S1. JIumap
3aBigyBau rpymnu [K O. Kopayn
[IpoBinHuit iHXeHep 1. JleBueHKO
[Tepexnanau K. ITaBnoBa
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