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HALUIOHANBHUWA BCTYN

HaHun ctanaapT € ToToxXHUM nepeknaaomM EN 1993-6:2007 "Eurocode 3: Design of steel structures —
Part 6: Crane supporting structures" (€spokoa 3. NpoexkTyBaHHA cTaneBux KOHCTPyKUin. YacTuHa 6:
MigkpaHoBi KOHCTPYKLUIT) 3 TexHiYHOo nonpaskoto EN 1993-6:2007/AC:2009.

EN 1993-6:2007 niarotoeneHo TexHiyHum komiteTom CEN/TC 250, cekpeTapiatom skoro kepye BSI.

[lo HauioHanbHOro craHAapTy AOMNYYEHO aHTNTOMOBHUI TEKCT.

Ha teputopii YkpaiHun Ak HauioHanbHUA CTaHAapT Ai€ niBa KONOHKa TEeKCTY

OCTY-H EN 19983-6:2012 "E€spokoa 3. NpoekTyBaHHA CTaneBnx KOHCTPYKUin. YacTuHa 6. MNiakpaHosi
koHeTpykuii (EN 1993-6:2007, IDT)", BuknageHa ykpaiHCbKOIO MOBOIO.

BignosiaHo ao ABbH A.1.1-1-2009 "Cuctema craHgapTu3aadlii Ta HopMyBaHHS B ByaiBHULTBI. OCHOBHI
NONOXeEHHA" Lier cTaHaapT BigHOCUTLCA Ao koMnnekey B.2.6 "KoHcTpykuil 6yauHkis i cnopya”.

CraHaapT MiCTUTb BUMOTU, AKi BiANOBIAAIOTb YUHHOMY 3aKOHOAABCTBY.

HaykoBo-TexHi4Ha opraHisauis, BianosigansHa 3a uen ctaHaapt, — TOB "YKpaiHCbKWUIA iHCTUTYT CTa-
nesBux KOHCTPYKUin iM. B.M. Wnmanoscbkoro".

[lo craHoapTy BHECEHO TaKi peAakLiAHi 3MiHKU:

— cnoea "uen MiXXHapoaHWHI CTaHaapT" 3aMiHeHO Ha "uen ctaHaapT”;

— CTPYKTYPHi enemeHTu ctaHaapty: — "O6knaguHky”, "Mepeamosy”, "HauioHanbHuiA BcTyn", "BuaHa-
YeHHSA noHaTe" Ta "bibniorpadivni AaHi" — ocbopMneHo 3rigHO 3 BUMOramu HaLioHanbHOI cTaHgapTUsauii
Ykpainu;

—3"lMepeamosu fo EN 1993-6:2007" y uen "HauioHanbHui BCTyN" B3siTe Te, W0 6e3nocepenHbo CTo-
CYETbCA UbOro craHaapry;

— HaLioOHanbHWI OOBIAKOBUW A0AATOK HABEAEHO AK HéCTaHOBy OIS KOpUCTyBadiB.

Mepenik HauioHanbHux cTaHaaptie YkpaiHu (ACTY), ineHTM4HuXx MC, nocunaHHs Ha siki € B
EN 1993-6:2007, HaBeaeHo y aoaatky HA

TexHiyHa nonpaeka EN 1993-6:2007/AC:2009 po EN 1993-6:2006 nopjaHa B  KiHUj
ACTY-H B EN 1993-6:2012 nicna gopatka HA.

Konii MC, He NpUiAHATKX SIK HaLlioHanNbHI cTaHzapTu, Ha ski € nocunadHsa B EN 1999-1-4:2007, moxHa
oTpumatn B FonosHoMy choHai HopMmaTusHux aokymenTis AN "YkpHOHL".
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BCTYN

Llen €sponeicbkuin ctangapt EN 1993-6, €spo-
koa 3: lNpoekTyBaHHA cTaneBuX KOHCTPYKLUIN:
YacTtuHa 6: iakpaHosi KOHCTPYKLUiT nigrotosne-
HUA TexHivHum komiTetom CEN/TC250 "by-
fiBenbHi €BpoKoaun", cekpeTapiaToM AKOro Kepye
BSIi. CEN/TC250 sianoeiaanbHWiA 3a BCi KOHCTPYK-
TUBHI €BpoKOAM.

Libomy €sponeicbkomy ctaHaapTty Oyne Hapa-
HUWA CTaTyCc HauioHanbHOro 3 nybénikauicto igeH-
TUYHOTO TeKCTy abo CxBaneHHAM He ni3Hiwe
xoBTHS 2007 poKy i Npu ckacyBaHHi cynepe4dnu-
BMX HaLioHanNbLHUX CTaH4apTiB He NisHile Gepes-
Hs 2010 poky

Llent €Bpokop 3amiHioe ENV 1993-6.

Y BiQNOBIAHOCTI 3 BHYTPILWIHIMA nNocTaHoBaMu
LUEHTP/CENELEC HauioHanbHi opraHu 3i craH-
AapTvaauii HacTynHMX KpaiH 3060B'A3aHI NPUIAHA-
TM Ueh EBPONENCLKMA CcTaHaapT: ABCTpIS,
bencwria, Kinp, Yexin, faxia, EcToHisa, ®iHnsHais,
®paHuisa, HimeuwunHa, Mpeuisa, Yropwmua, icnaH-
his, lpnaHgis, Itanis, Nateis, futea, Iokcem-
oypr, ManbTa, Hinepnauau, Hopeeris, MNMonbwa,
Moptyranis, PymyHia, CnosaddnHa, CnoseHis,
Icnanin, Weeuin, lWeenuapis i ob'eaHaHe Ko-
poniBcTBo.

Vil

FOREWORD

This European Standard EN 1993-6, Eurocode 3:
Design of steel structures: Part 6: Crane support-
ing structures, has been prepared by Technical
Committee CEN/TC250 "Structural Eurocodes”,
the Secretariat of which is held by BSI.
CEN/TC250 is responsible for all Structural
Eurocodes.

This European Standard shall be given the status
of a National Standard, either by publication of an
identical text or by endorsement, at the latest by
October 2007 and conflicting National Standards
shall be withdrawn at latest by March 2010.

This Eurocode supersedes ENV 1993-6.

According to the CEN-CENELEC Internal Regu-
lations, the National Standard Organizations of
the following countries are bound to implement
this European Standard: Austria, Belgium, Cyp-
rus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, ire-
land, Htaly, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Roma-
nia, Slovakia, Slovenia, Spain, Sweden, Switzer-
land and United Kingdom.
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OCHOBU NPOIrPAMHU
€BPOKOAY

Y 1975 poui Komicis €Bponeicbkoi CninbHOTH
BUpIlUMNA poO3NOYaTM NporpamMy AR y ranysi
6yaiBHMLTBA Ha NigcTasi ctaTTi 95 forosopy. Me-
TOK nporpaMu Byno ycyHeHHsi TeXHIYHWUX nepe-
WKOA AMSA TOPriBMi Ta Y3rofXeHHA TeXHIYHUX
YyMOB.

Y pamkax uiei nporpamu gin Kowmicia s3ana Ha
cebe iHiliaTMBY BCTAHOBUTU CUCTEMY Yy3rogXe-
HUX TexHIYHUX npaBun AOnA NPOEKTYBaHHA
byaiBene i cnopys, Siki Ha Nepwin cragii manu
cnyrysatu anbTepHaTMBOK YMHHUM HaLioHarb-
HUM NpaBunam AepXXaB-4ieHiB, a 3pewTo Manu
3aMiHUTH iX.

Ynpoaosx n'aTHaausaTu pokis KoMicis 3a gonomMo-
roto Pobo4oro koMiTeTy, 40 cknagy sAKoro BXogu-
NU NpPeACcTaBHUKU AepXaB-yreHiB, Bena po3pob-
neHHs nporpamu €spokofiB, sika npueena Ao
nybnikauil komnnekTy nepworo nokosniHHs €8po-
newucbknx koais y 80-x pokax.

Y 1989 poui Komicia Ta agepxasu-unenn EU
(Esponelicbkoi cninbHoTH) Ta EFTA (EBponeiics-
KOI acoujauii BinbHOI TOPriBni) Ha OCHOBI yropwl1
mix Komicieto Ta CEN (€BponeincbkuM KoMiTETOM
3i cTaHaapTuy3auii) BupiLuMnu nepeaaTy NigroTos-
Ky Ta ny6nikauito €spokogis CEN 3a gonomoroto
cepii MmaHgaris, Wo B pe3ynbraTti Hagano 6 €.-
pokodam y MaibyTHbOMY cTaTycy €poneicb-
koro ctangapTy (EN). Ue nos'asye €spokoan 3

1 Yroga mixk Komicielo esponenckkoi cninsHoTK Ta €8po-
nercbkum komiTeTom cTangaptusadii (CEN) wogo po-
6ot Hag €spokofamMn Ana NpoeKkTyBaHHA Byaisens i
cnopyn (BC/CEN/03/89).

BACKGROUND OF THE
EUROCODE PROGRAMME

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

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

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

In 1989, the Commission and the Member States
of the EU and EFTA decided, on the basis of an
agreement1 between the Commission and CEN,
to transfer the preparation and the publication of
the Eurocodes to CEN through a series of Man-
dates, in order to provide them with a future status
of European Standard (EN). This links de facto
the Eurocodes with the provisions of all the Coun-
cil's Directives and/or Commission's Decisions

! Agreement between the Commission of the European
Communities and the European Committee for Stan-
dardisation (CEN) concerning the work on EUROCO-
DES for the design of building and civil engineering
works (BC/CEN/03/89).
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NonoXXeHHAMU aupekTns Paan i piweHb Komicii
wono  €sponencbkux  cTtaHpaptiB  (TO6TO
avpektuen Pagn 89/106/EEC wopo 6yaisensHmx
Bupobis — CPD — 1a Jupektus Paan 93/37/EEC,
92/50/EEC Ta 89/440/EEC BigHOCHO rpomMaach-
KX pobiT Ta nocnyr i eKBiBaneHTHUX AUPEeKTUB
EFTA, 3ano4aTtkoBaHUxX 3 MeTO AONOMOITH 3a-
CHYBaHHIO BHYTDILLHLOIO PUHKY).

CTpyKkTypHa nporpama €BpoKOAiB BKIO4aE CTaH-
AapTu, siKi B OCHOBHOMY CKMagaloTbes 3 AeKinb-
KOX YacCTUH:

EN 1990 €spokog. OcHOBU NPOeKTYBAHHA KOHCT-
PyKUin
EN 1991 €spokoa 1. [lii Ha KOHCTpYKUii

EN 1992 €spokopg 2. MNpoekrysaHHa 3anizobe-
TOHHUX KOHCTPYKLiA

EN 1993 €spokog 3. lNpoekTyBaHHA cTaneBux
KOHCTPYKLiA

EN 1994 €spokog 4. lNpoekTtyBaHHA cTanesa-
ni3obeTOHHNX KOHCTPYKLiA

EN 1995 €spokog 5. poekTyBaHHA AepeB'AHNX
KOHCTPYKLiA

EN 1996 €spokop 6. lNpoekTyBaHHA KaM'AHUX KOH-
CTPYKUiR

EN 1997 €spokopg 7. [eoTexHi4HEe NPOEKTYBaHHS

EN 1998 €spokog 8. MNpoekTyBaHHA CEACMOCTIN-
KUX KOHCTPYKLii

EN 1999 €spokog 9. [NpoekTyBaHHA antoMiHiEBUX
KOHCTPYKUINA.

CraHpapTh €BpoKoAais BU3HAKTL Bignosiganob-
HICTb perynsiTtopHMx OpraHis OepXas-4reHiB Ta
3axuvILanTb X NpaBo Ha NPU3HAYEHHA BENUYUH,
AKi NOB'A3aHi 3 perynioBaHHAM NUTaHbL Hesneku
Ha HauioHanbHOMY piBHI Tam, Ae BOHW BiApi3HsA-
FOTbLCA.

CTATYC TATANY3b
3ACTOCYBAHHA €BPOKOOIB

Oepxasn-unenn EU ta EFTA BusHaotb, WO
€BpoKOAM Ai0Tb AK eTanoHHi AOKYMeHTu Ans T1a-
KX Uinewn:

— K 3acib goseaeHHs BianoBiaHOCTI byaisens i
Cropya OCHOBHUM BUMOram aupektmeu Pagu
89/106/EEC, 30Kkpema OCHOBHin BUMO3i Ne1 —
MexaHi4yHa cTiiKicTb Ta cTabinbHICTb | OCHOB-
Hi BUMO3i Ne2 — MoxexHa beaneka;

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

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

EN 1990 Eurocode: Basis of Structural Design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete struc-
tures

EN 1993 Eurocode 3: Design of steel structures

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

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry struc-
tures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for
earthquake resistance

EN 1999 Eurocode 9: Design of aluminium struc-
tures

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

STATUS AND FIELD OF APPLICATION
OF EUROCODES

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

— as a means to prove compliance of building
and civil engineering works with the essential
requirements of Council Directive 89/106/EEC,
particularly Essential Requirement Ne1 — Me-
chanical resistance and stability — and Essen-
tial Requirement Ne2 — Safety in case of fire;
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— AK OCHOBA ANSA YKNaZaHHA KOHTpakTiB ANsA
6ypniBens i CNopyA Ta NOB'A3aHUX 3 HUMM iHXe-
HEepHUX nocnyr;

— AK OCHOBa ONA CKIAfaHHA Y3rofXeHuX Tex-
HiYHUX cneundpikauin ans OyaiBenbHUX BU-
pobis (ENs Ta ETAS)

€BpoKOaM, OCKiNbKu BOHM BeanocepeHbo BigHO-
cATbCA Oo ByaiBenbHUX cnopya, MatoTb NPAMUIA
3B'A30K 3 TMyMa4YHUMM nokymeHTamu? poaainy 12
CPD, He3Baxaloun Ta Te, WO BOHU MalOTb Pi3Hy
npupoay 3 rapMoOHi30BaHUMW CTaHZapTaMu Ha
BUpPOBMS.

TakuM YMHOM, TEXHIYHI acnekTy, SKi BANNWBaKTb
3 €spokogis ans 6yaisens i cnopyn, NOBUHHI B
NOBHIA Mipi 6YTWU pO3rNaHYTUMKU TEXHIYHUMU KO-
miteTamu CEN Ta/un pobounmu rpynamu EOTA,
AKi po3pobnaTb cTaHAapT Ha byaiBensHi BUpo-
61, 3 NO3uLin [OCArHEHHSA MNOBHOI CYMICHOCTI
TEeXHIYHUX cneyundikauin 3 Espokogamu.

CraHgapTtn €spokoais HagaloTb 3aranbHi Npasu-
na NPoeKTyBaHHA ANl NPAKTUYHOrO BUKOPUCTaH-
HA BCIX KOHCTPYKUi Ta iX KOMMNOHEHTIB, $iK
TpaguuinHoro, Tak i IHHOBALINHOro xapakrepy.
YHikanbHi hopMU KOHCTPYKLUii abo ymosu npo-
€KTYBaHHA HE OXOMMIOKTLCS, | B TAaKUX BUaAKax
NpoekTyBansHUKy NOTPIGeH AoaaTkoBuiA ekcnepT-
HWUK po3rnag.

2 BianosigHo Ao ct. 3.3 pokymeHTa CPD ocHOBHI BUMOTK
(ER) oTpumaioTb KOHKpeTHy hopMy Yy TIyMauHux
AOKYMEHTaxX AN CTBOPEHHA HeobXigHWX 3B'A3KIB MiX
OCHOBHUMMW BUMOTaMHK Ta MaHAATAMW HA TAPMOHI30BaHI
ENs i ETAGS/ETAs.

3 BignosigHo go Ct. 12 CPD TAyMayHi JOKYMEHTU Ma-
I0Tb:

a) HagatTM KOHKpeTHOI (hOpPMU OCHOBHUM BUMOTaM,
y3roguBLLU CTPOKOROTito i TeXHIYHI 3acaaw, i BkasasLun
Knacw abo piBHi ANA KOXHOT BUMOTH, Ae Lie HeobXiaHo;

b) BKasaTu MeToau BCTAHOBNEHHS CMiBBiAHOWEHHA
MK LMMK Knacamn abo piBHAMY BUMOT 3 TEXHIYHUMU
BMMOramMu, Hanpuvknag, MeToau po3paxyHky i nepesip-
KW, TEXHIYHI NpaBuUna NPOeKTYBaHHA TOLO;

C) CnyryBaTu sik peKOMEHAaLiA AN BCTAHOBIIEHHA y3-
rofKeHUX CTaH[apTiB | HACTaHOB ANA ©BpONeNCHLKOro
TEXHIYHOrO yXBareHHs.

€Bpokoan dakTM4Ho BigirpalTe NoaibHy ponk y cdepi
ER 1 ivactuni ER 2.

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

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

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

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

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

2 According to Art. 3.3 of the CPD, the essential require-
ments (ERs) shall be given concrete form in inter-
pretative documents for the creation of the necessary
links between the essential requirements and the man-
dates for harmonised ENs and ETAGs/ETAs.

3 According to Art. 12 of the CPD the interpretative docu-
ments shall:
a) give concrete form to the essential requirements by
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 har-
monised standards and guidelines for European tech-
nical 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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HAUIOHAIbHI CTAHOAPTW,
O BNPOBALXYIOTb €BPOKOAU

HauioHanbHi cTtanHfaptn, WO BNPOBagXylOTb
€BpoOKOAM, 3aBXAW BKNOYAKTb MOBHUA TEKCT
€BpoKko4y (BKMYalouM BCi AoAaTtku), BUOAAHUA
CEN, sikomy MoxyTb hepegysatn HauioHanbHWA
TUTYNbHWMA NucT Ta HauioHanbHa nepeamosa, a
TaKoOX MOXyTb CynpoBogxysatucsa HaLlioHanb-
HUM [OAaTKOM.

HaujoHanbHWid 4oAaToK MOXe BKNYaTh iHdop-
Mayjio Woao TMX napamMeTpis, siKi 3anuuunucs
BiOKPUTUMKN B €BpOKOAAX ANA HALiOHANbLHOro BU-
6opy, BiAOMI AIK HauioHanbLHO BM3HAuYeHi napa-
METPU AN BUKOPUCTAHHA MNpU MNPOEKTYBAHHI
bynisenb Ta iHXEHepHUX cnopyad i BWKOHaHHI
iHXeHepHUX pobiT LMBINBHOrO MNpU3HaJYEeHHs Y
KOHKpETHIM KpaiHi, a came:

— 3HaueHHs ifabo knacudikauis sunaakie, gna
AKUX €BpPOKOA pernameHTye BUKOPUCTaHHSA
anbTepHaTuB,;

— 3HauYeHHA, AKi cnig BUKOPUCTOBYBATU TaMm, Ae
B €BpOKOAi HaBeAEHO TiNbKKA NO3HAYEHHS;

— cneyundiyHi aaHi, xapakrtepHi ans kpaiHu (re-
orpadivHi, KnNiMaTU4Hi TOWO), Hanpuknag,
CHIroBOro panoHyBaHHS;

— KOHKPEeTHiI MeToauku Ans TUX BUNAAKIB, KOMU
€BpOKOA pernaMeHTye BUKOPUCTAHHA anb-
TepHaTuB;

— MocUNaHHs Ha aoaaTkosy iHhopMadito, sika He
cynepeunTs HOpMaTUBHUM BUMOraMm i gono-
Maraec fpu KOpucTyBaHHi €BpoKoaamM.

3B'A3KU MK EBPOKOAAMU TA
FAPMOHI3OBAHUMU TEXHIYHUMU
CNEUNDIKAUIAMU (ENs ta ETAS)
AnA BUPOBIB

HeobxiaHa y3roKeHiCTb MiX rapmMoHi3oBaHUMMU
TexHiYHMMU cneunudikadiammu gnst 6yaisenbHUX
BUpobiB Ta TexHiYHUMKN Npasunamu ana Gyaisens
i cnopy,q"‘. Kpim TOro, noeHa iHchopmatis, sika cyn-
posoaxye mapkyBaHHsi CE 6yaisensHux Bupobis
i Mae BiAHOWEHHA 00 €BPOKOAIB, MOBUHHA YiTKO
3a3Ha4aTu, sKi HauioHanbHO BU3HaYeHi napamerT-
pu 6ynu B3ATI oo yBaru.

4 Oue. cT. 3.3 TacT.12 CPD, a Takox 4.2, 4.3.1,4.32 1a
5.2 1D Nei.

NATIONAL STANDARDS
IMPLEMENTING EUROCODES

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

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

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

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

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

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

— references to non-contradictory complemen-
tary 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 har-
monised technical specifications for construction
products and the technical rules for works®*. Fur-
thermore, all the information accompanying the
CE Marking of the construction products which re-
fer to Eurocodes should clearly mention which
Nationally Determined Parameters have been
taken into account.

4 see Art.3.3 and Art.12 of the CPD, as well as clauses
42 431,432and5.20fID 1.
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AOOATKOBA IHOOPMALIA
oo EN 1993-6

EN 1993-6 — ue oana i3 wectn yactuH EN 1993 -
[poekTyBaHHA cTaneBUX KOHCTPYKUIA — i onucye
NPUHLMNK | NpaBuna BUKOPUCTaHHA ANns 6eaneku,
eKkcnnyarauiHol HaaiMHOCTI Ta [OBroBiYHOCTI
cTaneBuX KOHCTPYKLUiA, 30Kpema nigkpaHoBUX
KOHCTPYKUIA.

Y EN 1993-6 HaBeaeHO BUMOIM A0 pO3paxyHKis,
WO AOMOBHIOKTL 3aranbHi BMMOrW, HaBeAeHi y
EN 1993-1.

EN 1993-6 BukopucToBY€ETLCS ONS1 3aMOBHMUKIB,
NPOEKTYBanNbHUKIB, KOHCTPYKTOPIB Ta OpraHis
AepxasBHOi Bnaau.

EN 1993-6 npuaHadyeHud AN BUKOPUCTAHHA 3
EN 1990, EN 1991 i EN 1993-1. Martepianu, siki
BXE BKa3aHi B TUX JOKYMEHTaX, HE NOBTOPIOKTLCS.

Y EN 1993-6 uncnosi 3HauyeHHs ANS 4acTKOBUX
KoeilieHTiB Ta iHWKWX napaMeTpis HaAiRHOCTI
pEKOMEHAYIOTLCA K OCHOBHI 3HAYE€HHA, WO 3a-
6e3nevyloTb MNPUUHATHUA piBEeHb HaAiNHOCTI.
BoHu BCTaHOBMEHI 3a NPUNYLWEHHS, Wo nNpu Npo-
BeAEHHI pobiT rapaHTyeTbLCA HaneXHWA piBeHb
BUKOHAHHA Ta KOHTPOMIO SIKOCTI.

HALUIOHANBbHUA OOOATOK
00 EN 1993-6

Llet ctanoapT Haaae anbTepHaTUBHI Npouenypw,
3HauveHHA | pekoMeHaaLil Ans Knacis i3 npumiTka-
MU, SIKi MOXYTb BKasyBaTu Micue, Ae HeobxigHo
3pobnTU HauioHanbHWI BUGIP. TakuM YMHOM,
HauioHanbHWIA  CTaHAapT, SKWA  BNpoBagXxye
EN 1993-6, noBuHEH MaTn HauioHanbLHWKA aoaa-
TOK, iKW BKNIOYaB 61 yci HauioHanbHO BU3HaYeHi
napameTpu, siki BAKOPUCTOBYIOTLCS NPU NPOEKTY-
BaHHi byaiBens Ta UMBINbHMX cnopya, wo 6yayTs
nobyaoBaHi y BiANOBIAHIK KpatHi.

HauioranbHum BMOOpPOM A03BONEHO BBIUTU A0

EN 1993-6 3a qonomMoroio niapo3ainis:

— 2.1.3.2(1)P MNpoekTHWi TepMiH ekcnnyaTauii

— 2.8(2)P YacTtkoBun koegilieHT AnNs Bunpoby-
BaNbHUX KPaHOBUX HaBAHTaXEHb.

- 3.2.3(1) MakcumanbHo Hu3bka poboda TemMne-
paTypa ANnA BHYTPIWHIX NiAKpaHOBUX KOHCT-
PYKUIR.

— 3.2.3(2)P Bubip xapakTepvcTuk B’a3KOCTi AN
€neMeHTIB, WO NPaLTb Ha CTUCK.

— 3.2.4(1) Tabn. 3.2 3agaHi 3Ha4YeHHs BNacTn-
BOCTEW CTarni y HanpsAMi TOBLUUHKW NpoKaTy.

ADDITIONAL INFORMATION
SPECIFIC TO EN 1993-6

EN 1993-6 is one of the six parts of EN 1993 "De-
sign of Steel Structures" and gives principles and
application rules for the safety, serviceability and
durability of crane supporting structures.

EN 1993-6 gives design rules in supplement to
the generic rules in EN 1993-1.

EN 1993-6 is intended for clients, designers, con-
tractors and public authorities.

EN 1993-6 is intended to be used with EN 1990,
EN 1991 and EN 1993-1. Matters that are already
covered in those documents are not repeated.

Numerical values for partial factors and other reli-
ability parameters in EN 1993-6 are recommen-
ded as basic values that provide an acceptable
level of reliability. They have been selected as-
suming that an appropriate level of workmanship
and quality management applies.

NATIONAL ANNEX
FOR EN 1993-6

This standard gives alternative procedures, val-
ues and recommendations for classes with notes
indicating where National choices may have to be
made. Therefore the National Standard imple-
menting EN 1993-6 should have a National Annex
containing all Nationally Determined Parameters
to be used for the design of buildings and civil en-
gineering works to be constructed in the relevant
country.

National choice is allowed in EN 1993-6 through
paragraphs:

- 2.1.3.2(1)P Design working life.

— 2.8(2)P Partial factor for crane test loads.

- 3.2.3(1) Lowest service temperature for indoor
crane supporting structures.

— 3.2.3(2)P Selection of toughness properties
for members in compression.

— 3.2.4(1) table 3.2 Requirement for through-
thickness properties.
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3.6.2(1) IHdpopmauis woao BiANOBIAHNX PENOK
i penkoBux ctanemn.

3.6.3(1) IHdopmauia woao cneuianbHAX cno-
NYYHUX NPUCTPOIB ANA PENOK.

6.1(1) YacTkosi koedivuieHTn Ansa onopy B rpa-
HUYHOMY CTaHi 32 HeCy40r0 3AaTHICTIO.
6.3.2.3(1) AnbTepHaTUBHI MeTOON OLiHKK
BTPaTW CTINKOCTI 3a 3ruHanbHO-KPYTUNbHOK
popMOI0.

7.3(1) Mexi necdopmaunin Ta nepemilleHs.
7.5(1) Yacrkosi koedpiuieHTV AnsA onopy B rpa-
HWUYHOMY CTaHi ekcnnyaTauiiHoi NpuaaTHOCTI
8.2(4) Knacwu kpaHis, siki 6yayTe po3rnsagatucs
AK "BMCOKI KNnacu 3a BTOMOI".

9.1(2) Mexi kinskocTi uuknis 6e3 ouiHk1 BTO-
MU.

9.2(1)P Yactkosui koedilieHT ANA BTOMHUX
HaBaHTaXeHb.

9.2(2)P YacrtkoBun KoedilieHT AnAa onopy
BTOMI.

9.3.3(1) Knacu kpaHiB, Ans SKAX 3rMHOM
BHacNigoOK eKCUEHTPUCUTETY MOXHAa 3HexTy-
BaTw.

9.4 .2(5) KoediuieHT ekBiBaNeHTHOCTI NOLLKOA-
XeHb Ana poboTu AeKinNbKOX KpaHis

3.6.2(1) Information on suitable rails and rail
steels.

3.6.3(1) Information on special connecting
devices for rails.

6.1(1) Partial factors for resistance for ultimate
limit states.

6.3.2.3(1) Alternative assessment method for
lateral-torsional buckling

7.3(1) Limits for deflections and deformations.
7.5(1) Partial factor for resistance for
serviceability limit states.

8.2(4) Crane classes to be treated as "high
fatigue".

9.1(2) Limit for number of cycles without a
fatigue assessment.

9.2(1)P Partial factors for fatigue loads.

9.2(2)P Partial factors for fatigue resistance.

9.3.3(1) Crane classes where bending due to
eccentricity may be neglected.

9.4.2(5) Damage equivalence factors for
multiple crane operation.
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1 3ArAnbHI NONOXEHHA

1.1 Cchepa 3acTocyBaHHA

(1) Dana 4YactuHa 6 Eepokoay EN 1993 scTaHoB-
MoE NpaBuna NPOEKTyBaHHA KOHCTPYKUIiA nigkpa-
HOBWX BanNoK Ta iHWMKX NigKPaHOBUX KOHCTPYKUIN.

(2) MonoxeHHs, WO HaBedeHi B 4acTUHi 6, 3MiHIO-
10Tb ab0 cKkacoBylOTbL aHaNOriYHi BUMOTU, AKi BKa-
3aHi B EN 1993-1.

(3) Nannn €spokog BCTAHOBMIOE npasuna gna
NPOEKTYBaHHA NiAKPAHOBUX LUNAXIB BCEpPEAUHI
fyaisenb Ta TUX, WO 3HAXOAATLCS HA30BHI, BKNHO-
Yaruu WNaxv gns:

a) MOCTOBMX KpaHiB, 3okpema:

— TUX, LO CNXPaIOTLCS Ha BEPXHIO YacTUHY Nia-
KpaHoBoi 6anku;

— TUX, WO niaBilLEHI HUXKYE nigkpaHosoi 6anku;

b) MoHopewkoBsi Tenbdepu.

(4) JopatkoBi NONOXeHHA HasedeHi AnA Jo-

NOMIXKHUX €MEMEHTIB, BKIOYAOUM PEAKU KPaHIB,

KOHCTPYKLiAHI TYNUKOBI yNOPU, OMNOPHi KPOHLLTEN-

HW, ranbMiBHi 3'€eAQHaHHsA Ta ranomiBHi Hanku.

MpoTe peiku KpaHiB, WO HE MOHTYIOTLCA Ha CTa-

nesi KOHCTPYKUii, Ta Pewku, npu3HadeHi ans

iHLOrO BUKOPUCTAHHS, HE PO3rNsagalnTbLCA.

(5) KpaHu i BCi iHWIi pyXOMi 4acTUHK He po3rnaaa-

10ThCA. YMoBYU AN kKpaHiB HaseaeHri B EN 13001.

(6) MpoekTyBaHHA 3 ypaxyBaHHAM CeWCMIMHUX
snnueis aue. 8 EN 1998.

(7) BorHecrinkictb aus. B EN 1993-1-2.

1.2 HopMaTueHi nocunaHHA

Oanuin €Bponencbkuid cTaHaapT MICTUTL AaTo-
BaHi Yn HeaaToBaHi MOCUNAHHA 3 MONOXEHHAMMN
iHWux nybnikauin. LIi HopMaTKBHI NOCUNaHHA Ha-
BEAeHi Y BiANOBIAHUX MICUSIX TEKCTY Ta BHECEHi
Ao cnucky nybnikauin. [lna gatosaHux NoOCUNaHb
HacTynHi nonpasku abo 3MiHK B Byab-AKUX 3 X
nybnikauin npuruMaTLCa UMM €BPONENCHKUM
CTaHaapToOM TiNbKK Y pasi, konu Ui nonpasku abo
3MiHKW 3apeecTpoBaHi. [Ans HeaaTtoBaHWMX MNOCH-
NaHb 3aCTOCOBYETbLCS OCTAHHA pepakuis ny6-
nikadii (Bknio4aroun nonpasku).

EN 1090 BukoHaHHA cTaneBux i anioMiHieBux
KOHCTPYKUiK. YacTuHa 2: TexHiyHi BUMOru o cta-
neBuX KOHCTPYKUIA;

EN 1337 OnopHi 4actnHu byaiBenbHUX KOHCT-
PYKLUIWA;

1 GENERAL

1.1 Scope

(1) This Part 6 of EN 1993 provides design rules
for the structural design of runway beams and
other crane supporting structures.

(2) The provisions given in Part 6 supplement,
modify or supersede the equivalent provisions
given in EN 1993-1.

(3) It covers overhead crane runways inside build-
ings and outdoor crane runways, including run-
ways for:

a) overhead travelling cranes, either:
— supported on top of the runway beams;

— underslung below the runway beams;
b) monorail hoist blocks.

(4) Additional rules are given for ancillary items in-
cluding crane rails, structural end stops, support
brackets, surge connectors and surge girders.
However, crane rails not mounted on steel struc-
tures, and rails for other purposes, are not
covered.

(5) Cranes and all other moving parts are ex-
cluded. Provisions for cranes are given in
EN 13001.

(6) For seismic design, see EN 1998.

(7) For resistance to fire, see EN 1993-1-2.

1.2 Normative references

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

EN 1090 Execution of steel structures and alu-
minium structures: Part 2 Technical requirements
for steel structures;

EN 1337 Structural bearings;
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EN 1SO 1461 [llokpuTTa, HaHeceHi MeToAOM
rapavoro LMHKYBaHHS Ha Bupobu 3 YaByHy Ta
cTani. Texri4Hi BUMOru i MeToau BUNPOBYyBaHHS,
EN 1990 €spokon. OCHOBU MPOEKTYBAaHHA KOH-
CTPYyKUin;

EN 1991 €spokog 1. [lii Ha KOHCTPYKLI:
YactnHa 1-1 [ii Ha koHcTpykuii. Nutoma Bara,
BMnacHa Bara, ekcrnyarauiiki HaBaHTaXeHHs Ans
cnopya;

YacTtnHa 1-2 [ii Ha koHcTpykuil. i Ha KoHCT-
PYKUii nig 4ac noxexi;

YacTtuHa 1-4 [ii Ha KOHCTpYyKLUii. BiTposi HaBaHTa-
XKEHHS;

YactuHa 1-5 [ii Ha koHcTpyKuii. Tennosii gii;
YactnHa 1-6 [ii Ha koHcTpykuii. [ii nig vac 3se-
OEHHS;

YactuHa 1-7 [Lii Ha koHcTpykuii. Ocobnusi au-
HaMidHi BNNNBK;

YacTtuna 3 i Ha KoHCTpyKuii. [ii, BUKNUKaHi kpa-
HaMn Ta obnagHaHHAM

EN 1993 €spokoa 3: lNpoekTyBaHHA cTanesux
KOHCTPYKLUIiA:

YactuHa 1-1 3aranbHi npasuna i npasuna Ans
cnopya,;

YacTtuHa 1-2 Po3paxyHOK KOHCTPYKLiA Ha BOrHe-
CTIVKICTb;

YactuHa 1-4 [logaTkoBi npaBuna ans Hepxasito-
Yol cTani;

YactuHa 1-5 MNnactnHyacTi KOHCTPYKTUBHI ene-
MEHTH;

YactuHa 1-8 MNpoekTyBaHHA 3'eaHaHb;

Yactuna 1-9 ButpusanicTtb,

Yactuda 1-10 BnacTtuBocCTi TPilWMHOCTIAKOCT i
MiLHOCTI MaTepiana y HanpsaMi TOBLLWHK NpoKaTy,
EN 1998 €spokoa 8: NpoekTyBaHHA CEACMOCTIN-
KWUX KOHCTPYKUIN

EN 10164 Bupobwu ctanesi 3 noninweHumn pe-
chopmaLinHUMK BNacTUBOCTAMU Yy NepneHanky-
NAPHOMY HanpsIMKy 40 rnoBepxHi  Bupoby.
TexHiYHi yMOBW NocTavyaHHA,;

ISO/DIS 11660 KpaHu saHTaxonignomHi. floc-
Ty, Oropoxi i obmexysanbHi NPUCTpOI:

YactnHa 5 MocToBi i nopTaneHi KpaHu;

TS 13001 KpaHu. 3aranbHe NpoeKTyBaHHS;

YactmHa 3.3 paHuuHi cTaHu | nepesipka Hagin-
HOCTi KOMiCHUX/PEeNKOBNX KOHTaKTIB.
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EN ISO 1461 Hot dip galvanised coatings on fab-
ricated iron and steel articles — specifications and
test methods;

EN 1990 Eurocode: Basis of structural design;

EN 1991 Eurocode 1: Actions on structures:

Part 1-1 Actions on structures — Densities,
self-weight and imposed loads for buildings;

Part 1-2 Actions on structures — Actions on struc-
tures exposed to fire;

Part 1-4 Actions on structures — Wind loads;

Part 1-5 Actions on structures — Thermal actions;

Part 1-6 Actions on structures — Construction
loads;

Part 1-7 Actions on structures — Accidental ac-
tions;

Part 3 Actions on structures — Actions induced by
cranes and machinery;

EN 1993 Eurocode 3: Design of steel structures:
Part 1-1 General rules and rules for buildings;
Part 1-2 Structural fire design;

Part 1-4 Stainless steels;

Part 1-5 Plated structural elements;

Part 1-8: Design of joints;

Part 1-9: Fatigue;

Part 1-10: Material toughness and through thick-
ness properties;

EN 1998 Eurocode 8: Design provisions for earth-
quake resistance of structures;

EN 10164 Steel products with improved deforma-
tion properties perpendicular to the surface of the
product — Technical delivery conditions;

ISO/DIS 11660 Cranes — Access, guards and re-
straints:

Part 5 Bridge and gantry cranes.
TS 13001 Cranes — General design;

Part 3.3 Limit states and proof of competence of
wheel/rail contacts.
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1.3 NpunyweHHnA

(1) [DopatkoBO go 3aranbHUX NpunyuieHb

EN 1990 BMKOPUCTOBYIOTLCA HACTYNHI Npuny-

LLEHHS:

— BWIOTOBNEHHA |
EN 1090-2.

3BEOEHHA  Bignoeigae

1.4 BigmiHicTe MK NnpuHUnnNamu Ta
npaBuNaMu BUKOPUCTaAHHSA

(1) me. 1.4 8 EN 1990.

1.5 TepMmiun i BU3HaAUYEeHHA
(1) Aue. 1.5 B EN 1993-1-1.

(2) Dopatkoso fo EN 1991-3, ansa 4actuHu 6 3a-
CTOCOBYETbCSt HACTYNHA TEPMIHOMOriN:

1.5.1 ranbMiBHe HaBaHTaXeHHA KpaHa

[opu3oHTanbHa AWHamiyHa fAia, Wo CcrnpuYu-
HAETLCA POOOTOK KpaHa, Ta Ai€ B NOB3Q0BXKHbO-
My i/abo BiyHOMY HanpsiMi BIAHOCHO NigKPaHOBOI
bankun.

Npumitka. MonepeyHi gii, WO BUKNUKAHI 4i€H KPaHIB,
nepegatoTb 6iuHi cunu Ha nigkpaHosy 6anky.

1.5.2 enactoMepHa Hecy4a nigknagka
(Tpy»KHWUA NOCUNEHUIKA eNacTOMEPHUIA NiaKNaako-
BUWA MaTepian, NpU3Ha4YeHMn AnNa BUKOPUCTaHHS
nig pevkaMu KpaHa

1.5.3 ranbMmiBHe 3'¢HaHHA

3'eaHaHHs, WO Nepegac ranbMiBHE HaBaHTaXeH-
HS KpaHa Bi4 nigkpaHoBoi 6anku abo ranbLMiBHOI
6anku Ha onopy

1.5.4 ranbMmiBHa 6anka
Banka abo rpartyacra ¢epma, WO HUHATL ONip

ranoMiBHOMY HaBaHTaXEHHIO KpaHa i nepegae
Koro Ha onopwu.

1.5.5 KOHCTPYKUIMHKA TYNUKOBUHA ynop
EneMeHT, WO NnpusHayYeHnA ANa 3ynuHKKW KpaHa

abo nigAoMHOro MexaHiamy, SKuit OOCAr KiHUS
pPEAKOBOrO LWAAXY.

1.6 NosHakun

(1) NosHakn HaBeneHi B EN 1993-1-1, onuc Ha-
CTYNHUX NO3HaK HaBoaAUTLCA BeanocepeHbO Npu
X nepwin nosei B €spokogi EN 1993-6.

Mpumitka. MNo3Hakn, WO BWKOPUCTOBYIOTLCS, HaBe-
feHi B 1ISO 3898:1987.

1.3 Assumptions

EN 1090-2. (1) In addition to the general assump-
tions of EN 1990 the following assumptions apply:

— fabrication and erection complies with
EN 1090-2.

1.4 Distinction between principles and
application rules

(1) See 1.4 in EN 1990.

1.5 Terms and definitions
(1) See 1.5in EN 1993-1-1.

(2) Supplementary to EN 1991-3, for the purposes
of this Part 6 the following terminology applies:

1.5.1 crane surge

Horizontal dynamic actions due to crane opera-
tion, acting longitudinally and/or laterally to the
runway beams.

NOTE: The transverse actions induced by cranes
apply lateral forces to the runway beams.

1.5.2 elastomeric bearing pad

Resilient reinforced elastomeric bedding material
intended for use under crane rails.

1.5.3 surge connector

Connection that transmits crane surge from a run-
way beam, or a surge girder, to a support.

1.5.4 surge girder

Beam or lattice girder that resists crane surge and
carries it to the supports.

1.5.5 structural end stop

Component intended to stop a crane or hoist
reaching the end of a runway.

1.6 Symbols

(1) The symbols are defined in EN 1993-1-1 and
where they first occur in this EN 1993-6.

NOTE: The symbols used are based on ISO 3898:1987.
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2 OCHOBM NPOEKTYBAHHA

2.1 Bumoru

2.1.1 OcHoeHi eumMoau

(1) Ovs. 2.1.1 8 EN 1993-1-1.
2.1.2 YnpaeniuHa Hadiaxnicmio
(1) Ame. 2.1.2 8 EN 1993-1-1.

2.1.3 lpoekmHul mepmiH excrslyamadyii, doe-
206i4Hicmb i xugydicmsb

2.1.3.1 3azansHi nonoxeHHs

(1) Ove. 2.1.3.1 B EN 1993-1-1.

2.1.3.2 [MpoekmHul mepMiH ekcrnyamauii

(1)P MpoekTHuiA TepMiH ekcnnyaTtauii niakpaHo-
BAX KOHCTPYKUIA crig npuiMaTu TakuMm, LLO O0-
PiBHIOE nepiogy, NpoTArom skoro 3abesnevy-
ETbCA X NOBHOLHHA (hyHKLiOHanNbHICcTb. MNpoekT-
HWWA TepMiH ekcnnyaTtadii NoBuHeH ByTu niaTeep-
KeHUA OOKYMEeHTanbHO (Hanpuknaa, B nnaHi
TexHiYHoro obcnyrosyBaHHs).

MpumiTka. HauioHanbHWA [OAATOK MOXeE BCTAHOBMIO-
BaTh BiANOBIAHWMA NPOEKTHMIA TEpMiH ekcnnyartauii.
Ansa nigkpaHoBux HGanok pekoMeHOYeETbGA NpUrAMaTH
NPOEKTHUN TepMiH ekcnnyarauii 25 pokis, npoTe AnA
nigkpaHosux 6anok, Wo He NiaAaTLCH IHTEHCUBHOMY
BUKOPUCTAHHIO, MOXHa NPUAMAaTU NPOEKTHWUA TepMiH
ekcnnyarauii 50 pokis.

(2)P [Ina TMM4YacoBuX NiAKPaHOBUX KOHCTPYKLiN
NPOEKTHUW TEepMiH ekcnnyaTauii nosuHeH GyTu
Y3roaXeHun 3 3aMOBHUKOM i AepXKaBHUM KoMne-
TEHTHUM OpraHom, 6epy4u 40 yBarn MOXnuee no-

BTOPHE BUKOPUCTAHHSA.

(3) Wono KOHCTPYKLIRHWX eneMeHTiB, AKi He MO-
XyTb OyTW 3anpoekToBaHi Ha BeCb MNPOEKTHWUIA
TEPMIH ekcnnyaTauii NiaKpaHOBUX KOHCTPYKLINA,
AuB. po3aain 4(6).

2.1.3.3 [JoszosiuHicmb

(1)P MNMiakpaHoBi KOHCTPYKUIT NOBUHHI ByTH pospa-
XOBaHi 3 ypaxyBaHHsM BNMWUBIB HABKOJULLHBOIO
cepeaoBuLla, Takux sIK KOpO3is, 3HOC | BTOMQ, 3
HanexHuMm Bubopom matepianis (aus. EN 1993-14
i EN 1993-1-10), sianoBigHuM aetanioBaHHAM
(aue. EN 1993-1-9), KOHCTPYKTUBHUM 3anacom Ta
BiANOBIAHMM 3aXUCTOM Bif KOPO3ii,

(2)P Axkwo notpibHa 3amiHa abo noOBTOpHa
BUBipka (Hanpuknag, y 3B'S3Ky 3 oOuiKyBaHUM
ocifaHHAM TPYHTY), Taka 3amiHa abo BuBipka
noBUHHa BYTK nepeabayeHa Npu NPOEKTYBaHHI 3
BiANOBIAHUM OeTanioBaHHAM i po3rnagaTuca Ak
KOPOTKOCTPOKOBA pO3paxyHKOBa CUTyaLis.
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2 BASIS OF DESIGN

2.1 Requirements

2.1.1 Basic requirements

(1) See 2.1.1 of EN 1993-1-1.
2.1.2 Reliability management
(1) See 2.1.2 of EN 1993-1-1.

2.1.3 Design working life, durability and ro-
bustness

2.1.3.1 General
(1) See 2.1.3.1 of EN 1993-1-1.
2.1.3.2 Design working life

(1)P The design working life of a crane supporting
structure shall be specified as the period during
which it is required to provide its full function. The
design working life should be documented (for ex-
ample in the maintenance plan).

NOTE: The National Annex may specify the relevant
design working life. A design working life of 25 years is
recommended for runway beams, but for runways that
are not intensively used, 50 years may be appropriate.

(2)P For temporary crane supporting structures,
the design working life shall be agreed with the cli-
ent and the public authority, taking account of
possible re-use.

(3) For structural components that cannot be de-
signed to achieve the total design working life of
the crane supporting structure, see 4(6).

2.1.3.3 Durability

(1)P Crane supporting structures shall be de-
signed for environmental influences, such as cor-
rosion, wear and fatigue by appropriate choice of
materials, see EN 1993-1-4 and EN 1993-1-10,
appropriate detailing, see EN 1993-1-9, structural
redundancy and appropriate corrosion protection.

(2)P Where replacement or realignment is neces-
sary (e.g. due to expected soil subsidence) such
replacement or realignment shall be taken into ac-
count in the design by appropriate detailing and
verified as a transient design situation.
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2.2 MpuHUMNKU po3paxyHKY 33 FPAHNYHUMU
cTaHamu

(1) ve. 2.2 8 EN 1993-1-1.

2.3 OCHOBHi 3MiHHI

2.3.1 4ii ma ennueu HagKOJIUWHBO20 cepedo-
suwja

(1)P XapaktepuctuuHi 3Ha4eHHA AiA Big kpaHis
cnip Bu3HadaTtu, nocunatouucb Ha EN 1991-3.
Mpumitka 1. EN 1991-3 Hagae npasuna gns BusHa-
YEHHS KPaHOBWX AR BiANOBIAHO A0 NONOXEHbL, WO Ha-
BegeHi B EN 13001-1 i EN 13001-2, 3 MeTOMO

nonerweHHs o6MiHy [aHWUMU 3 nocTadanbHUKamu
KpaHi..

Npumitka 2. EN 1991-3 agae pisHi meTogmn Ansa BusHa-
YeHHA (haKTUYHKX A 3aneXHO Big AOCTyNHoCTI abo
HeaOoCTYNHOCTI NOBHOI iHbopMauii woao cneyndikauii
KpaHa Ha MOMEHT NPOEeKTyBaHHSA I'Ii/leaHOBVIX KO-
HCTPYKUINA.

(2)P IHwi aii Ha ninkpaHoOBI KOHCTPYKLUII cnia BU-
3Ha4aTu, nocunatourch BignosiarHo Ha EN 1991-1-1,
EN 1991-1-2, EN 1991-1-4, EN 1991-1-5,
EN 1991-1-6 abo EN 1991-1-7.

(3)P Yacrtkosi koedpilieHTH HagiMHOCTI Ta Npasm-
na koMbiHyBaHHA HaBaHTaXeHb cnig 6paTtu 3 no-
narka A s EN 1991-3.

(4) Aii, wo BWHMKaIOTL NI 4Yac MOHTaxXy, AUB.
EN 1991-1-6.

(5) fii, wo nos'AsaHi 3 ociaaHHAM I'pyHTY, OUB.
2.3.1(3) i (4) EN 1993-1-1.

2.3.2 Bnacmueocmi Mmamepianis i eaupobie
(1) Oue. 2.3.2 B EN 1993-1-1.

2.4 MNepeBipka METOAOM YaCTKOBMUX
koedilieHTIB HaginHoOCTI

(1) Avs. 2.4 B EN 1993-1-1.

(2) YacTtkosi koechillieHTU HaAIMHOCTI ANA cTaTUY-

HOI piBHOBarn Ta niginMaHHA orop, AWB. Aoaa-
TOoK A EN 1991-3.

2.5 lNpoekTyBaHHA B KOMIUEKCi 3 BUNPOOYBaHHAM
(1) Oue. 2.5 8 EN 1993-1-1.

2.6 MpoceiTn ANA MOCTOBUX KpaHiB

(1) MpocsiTn Mix BCiMa MOCTOBMMK KpaHamu Ta
NiAKPaHOBUMW KOHCTPYKLISIMU, @ TaKoX pO3Mipu
BCIX NiA'I3HUX WNAXIB OO KpaHiB AnA Bogiie i 06-
CNyrosylo4oro nepcoHany noBuWHHI Bianosigatn
Bumoram ISO/DIS 11660-5.

2.2 Principles of limit state design

(1) See 2.2 of EN 1993-1-1.

2.3 Basic variables

2.3.1 Actions and environmental influences

(1)P The characteristic values of crane actions
shall be determined by reference to EN 1991-3.
NOTE 1: EN 1991-3 gives rules for determining crane
actions in accordance with the provisions in
EN 13001-1 and EN 13001-2 to facilitate the exchange
of data with crane suppliers.

NOTE 2: EN 1991-3 gives various methodst o
determine reliable actions, depending upon whether or
not full information on crane specifications are
available at the time of design of crane supporting
structures.

(2)P Other actions on crane supporting structures
shall be determined by reference to EN 1991-1-1,
EN 1991-1-2, EN 1991-1-4, EN 1991-1-5,
EN 1991-1-6 or EN 1991-1-7 as appropriate.
(3)P Partial factors and combination rules shall be
taken from Annex A of EN 1991-3.

(4) For actions during erection stages see
EN 1991-1-6.

(b) For actions from soil subsidence see 2.3.1(3)
and (4) of EN 1993-1-1.

2.3.2 Material and product properties
(1) See 2.3.2 of EN 1993-1-1.

2.4 Verification by the partial factor method

(1) See 2.4 of EN 1993-1-1.

(2) For partial factors for static equilibrium and up-
lift of bearings see Annex A of EN 1991-3.

2.5 Design assisted by testing
(1) See 2.5 of EN 1993-1-1.

2.6 Clearances to overhead travelling cranes

(1) The clearances between all overhead travel-
ling cranes and the crane supporting structure,
and the dimensions of all access routes to the
cranes for drivers or for maintenance personnel,
should comply with ISO/DIS 11660-5.
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2.7 NMigeicHi KpaHu Ta Tenbdepn

(1) Tam, ge nonuus nigkpanosoi 6anku 6esnoce-
peaHbO npuAamae Ha cebe HaBaHTaXeHHA Big
Konic nigsicHoro kpaHa abo Tenbdepa, NOBUHHA
BUKOHYBATUCH NepeBipka HanpyXeHHb 3a rpaHuy-
HUM CTaHOM ekKkcniyaTauiiHol npuaaTHOCTI,
ams. 7.5.

(2) MepeBipky 3a rpaHAYHUM CTAHOM 3a HecCy4oto
3gaTtHIcTIO uiei nonuui Banku Takox noTpibHo
NpPOBEeCTU 3rigHo 3 BkasiBkamu 6.7.

2.8 BunpobyBaHHs KpaHiB

(1) Tam, ge noTpibHe BUnNpoOyBaHHA KpaHa 4u
Tenbdepa nicns ix MOHTaxy Ha HeCyui KOHCTPYK-
LT, NOBUHHA BUKOHYBAaTUCA NepeBipka HanpyxXex-
HA 3a rPaHW4HUM CTaHOM eKcnnyaTtauiHoi
npuaaTHOCTI A0 ekcnnyartauil BifnoBigHUX He-
Cyqux enemMeHTiB (aue. 7.5), 3 BUKOPUCTAHHAM
BIANOBIOHWX TECTOBUX KPpaHOBUX HaBaHTaXEHb,
Hasegexnx B 2.10 EN 1991-3.

(2)P lNepesipKy rpaHUYHOrO CTaHy 3a HEeCy4ol
3fathicTio (gue. po3gin 6), Takox noTpibHO
npoBOAUTM i3 MNpUKNagaHHAM  BiAnoBigHUX
TECTOBUX KpaHOBUX HaBaHTaXeHb A0 HanbinbL
HECMpPUATNMBUX TO4OK. [INs uMX TECTOBUX HaBaH-

TaxeHb cnig GpaTty YacTkoBuit KoedilgieHT YF test

MpumiTtka. YncenbHe 3HAYEHHS ANA YF st MOXE OyTU
Bu3HaveHe B HaujoHanbHOMy gogaTtky. PekomeHgo-
BaHe 3HaueHHs 1,1.

3 MATEPIANU

3.1 3aranbHi NONOXeHHA
(1) Aue. 3.1 8 EN 1993-1-1.

3.2 KoHcTpyKUinHi cTani

3.2.1 Bnacmueocmi mamepianis

(1) Aue. 3.2.1 B EN 1993-1-1.

3.2.2 Bumozu 0o nnacmu4yHocmi
(1) Bue. 3.2.2 8 EN 1993-1-1.

3.2.3 TpiwuHocmitikicms

(1) Bue. 3.2.3(1) Ta (2) 8 EN 1993-1-1.

Mpumitka. MakciManbHO HU3bka TemnepaTypa ekc-
nnyaradii, WO [ONYCKAETbCA NPOEKTOM Ans BHYT-
PilWHIX NigKPAHOBUX KOHCTPYKLiA, Moxe 6yTu BU3HA-
JYeHa B HauioHanbHOMy 00AaTKY.

(2)P Ans enemMeHTIiB, WO NpPaLOOTb HA CTUCK, NO-
BUHHI OYyTU NPUIAHATI HeobXxigHi MiHiManbHi 3Ha-
YeHHs1 yAapHOI B'A3KOCTI.
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2.7 Underslung cranes and hoist blocks

(1) Where the flange of a runway beam directly
supports wheel loads from an underslung crane
or hoist block, a serviceability limit state stress
check, see 7.5, should be carried out.

(2) The ultimate limit state resistance of this flan-
ge should also be verified as specified in 6.7.

2.8 Crane tests

(1) Where a crane or a hoist block is required to be
tested after erection on its supporting structure, a
serviceability limit state stress check, see 7.5,
should be carried out on the supporting members
affected, using the relevant crane test loads from
2.10 of EN 1991-3.

(2)P The ultimate limit state verifications specified
in 6 shall also be satisfied under the crane test
loads, applied at the positions affected. A partial

factor v 405 Shall be applied to these test loads.

NOTE: The numerical value for yr 45 may be defined in
the National Annex. The value of 1,1 is recommended.

3 MATERIALS

3.1 General
(1) See 3.1 of EN 1993-1-1.

3.2 Structural steels

3.2.1 Material properties

(1) See 3.2.1 of EN 1993-1-1.
3.2.2 Ductility requirements
(1) See 3.2.2 of EN 1993-1-1.
3.2.3 Fracture toughness

(1) See 3.2.3(1) and (2) of EN 1993-1-1.

NOTE: The lowest service temperature to be adopted
in design forindoor crane supporting structures may be
given in the National Annex.

(2)P For components under compression a suit-
able minimum toughness property shall be se-
lected.
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Mpvmitka. HauioHanbHWW 0O4ATOK MOXE HanaTtu iH-
dhopmaLito woao Bubopy XxakakTepucTyk yaapHoi B'ss-
KOCTi ONs eneMeHTiB, W0 NpauilTe Ha CTUCK.
PekoMeHAQyeTbCs BUKOpUCTOBYBaTK Tabnuuw 2.1
EN 1993-1-10 anfa ogq =0, 25y (t).

(3) Ansa subopy cTanen, Wo npyuaaTHi 4Ansa xonoAa-
Horo copmyBaHHA (Hanpuknag, Ana nonepea-
HBOrO  3rvHY) Ta noganbworo  rapsiyoro
OuMHKyBaHH$, ame. EN 1461.

3.2.4 Bnacmueocmi cmari y HanpsiMi mosuju-
HU npokamy

(1) Aus. 3.2.4 (1) B EN 1993-1-1.

Mpumitka 1. Ocobnuey yeary cnig npuginatn seap-
HUM 3'€QHaHHAM Yy BY3Nax cnpstkeHHA 6anku 3 kono-
HOHO | 3BapHVM TOpLEBUM (DNaHLEM, WO NpaLionTb Ha
PO3TAr y HANPSMKY TOBLUMHW.

Npuvmitka 2. HauioranbBWit aogatok MoXe cneum-
cikysat posnogin 3agaHux 3HadveHb Zgy 3MigHO 3
3.2(3) EN 1993-1-10 no knacy skocti B EN 10164. ins
MigKPaHOBUX KOHCTPYKLiM peKOMEHAYETLCA po3nogin,
HaBeaeHw B Tabnuuj 3.2.

Tabnuus 3.2 — Bubip knacy sikocri 3rinHo 3 EN 10164

Table 3.2

NOTE: The National Annex may give information on
the selection of toughness properties for members in
compression. The use of table 2.1 of EN 1993-1-10 for
ogq = 0 25fy (t) is recommended.

(3) For the choice of steels suitable for cold form-
ing (e.g. for pre-cambering) and subsequent hot
dip zinc coating see EN 1461.

3.2.4 Through thickness properties

(1) See 3.2.4(1) of EN 1993-1-1.

NOTE 1. Particular care should be given to welded
beam-to-column connections and welded end plates
with tension in the through-thickness direction.

NOTE 2: The National Annex may specify the alloca-
tion of target values Zgy according to 3.2(3) of
EN 1993-1-10 to the quality class in EN 10164. The al-
location in table 3.2 is recommended for crane support-
ing structures.

— Choice of quality class according to EN 10164

3anaHe 3HauveHHs Zg, srigHo EN 1993-1-10
Target value of Zg, according to EN 1993-1-10

HeobxiaHe 3HaueHHs1 Zg, 3rigHo 3 EN 10164
Required value of Z; according to EN 10164

<10
Bia (from) 11 po (to) 20
gin (from) 21 po (to) 30
> 30

215
225
Z 35

3.2.5 flonycku
(1) Aus. 3.2.5 B EN 1993-1-1.

3.2.6 Po3paxyHkoei 3Ha4yeHHsI NOKa3HuUKie Ma-
mepiany
(1) Aus. 3.2.6 B EN 1993-1-1.

3.3 Hepxasiroui ctani

(1) Ons Hepxasitouux cTanei AuB. BigNOBIgHI
ymoey B EN 1993-1-4.

3.4 KpinunbHi geTani Ta 3BapHi wBen
(1) Aus. 3.3 8 EN 1993-1-1.

3.5 Onopu

(1) Onopu nNOBMHHI 33A0BONLHATU BUMOTU
EN 1337.

3.2.5 Tolerances
(1) See 3.2.5 of EN 1993-1-1.

3.2.6 Design values of material coefficients

(1) See 3.2.6 of EN 1993-1-1.

3.3 Stainless steels

(1) For stainless steels see the relevant provi-
sions in EN 1993-1-4.

3.4 Fasteners and welds
(1) See 3.3 of EN 1993-1-1.

3.5 Bearings
(1) Bearings should comply with EN 1337.
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3.6 IHwi BUpo6M ANna niakpaHoOBUX
KOHCTPYKLiN

3.6.1 3azasnibHi NOJIOXKEHHS

(1) byob-aka Hanisobpobnena abo rotoea 6y-
AisenbHa Npoaykuis, WO BUKOPUCTOBYETLCS MpH
NPOEKTYBaHHI NiAKPAHOBUX KOHCTPYKLA, NOBUH-
Ha 3240BONLHATUA BUMOFU BIANOBIOHOMO cTaHaap-
Ty EN Ha npoaykuito abo ETAG, abo ETA.

3.6.2 Peilikosi cmani

(1) MiakpaHoBi Ta 3anisHWU4YHI PerKu cneuiansbHOro
NPpU3HaYeHHss NOBWHHI OyTK BWUroTOBNEH| i3
cneuianbHUxX pewKoBMX cTanel i3 3agaHor
MiHIManNbLHOK MILHICTIO Ha PO3puUB Yy Mexax Bif
500 H/mm?2 no 1200 H/mm2.

MpumMitka. HauioHaneHWA A0[ATOK MOXe HafaTtu
iHdopmailo Wwoao BiANOBIAHUX PEroK | peitkoBmx cTa-
new 3 BuAAYEl0 BiANOBIAHMUX cneuundgikauin Ha Bupobu
(crangaptie EN Ha supobu, ETAG abo ETA).

(2) MNpokaT kBagpaTHOro Ta iHWKUX Nepepisis, WO
BMKOPUCTOBYIOTLCA SIK PEHKK, TAKOX MOoXxe ByTh i3
KOHCTPYKLiAHUX cTanewn, siki BkasaHo B 3.2.

3.6.3 CneuianbHi 3'edHyeanbHi eupobu dns
petok

(1) CneuianbHi 3'eaHyBanbHi NPUCTPOI Anst pe-
ROK, 30KpeMa cneuianbHi KpinunbHi AeTani i enac-
TOMEpPHi ONOpHi  NiAKNaaku, NOBUHHI BYyTK
npuaaTHAMKU ONS iX KOHKPETHOro NPU3HaYeHHSA
3rigHo 3 BignosiaHUMUK cneyudikayisMmn Ha BUpPO-
6u.

Mpumitka. HauioHanbHUl A00ATOK MOXe HagaTtu
iHpopmaLilo Woao cneuianbHUX  CroMyyYyHUX npu-
CTpoiB, AKLWO Hemag BignosiaHux cneumndikayii Ha Bu-
pobu (ctangaptv EN Ha Bupobu, ETAG abo ETA).

4 [OOBrOBIYHICTb

(1) DoBrosivHiCTb CTaneBuUX KOHCTPYKLUIA B LiNO-
My AauB. y nyHkTax 4(1), 4(2) i 4(3) EN 1993-1-1.
(2) OuiHka BTOMW NiAKPaAHOBUX KOHCTPYKLUiA No-
BUHHA NpOBOAUTUCS BiANOBIAHO 00 po3ainy 9.

(3) Tam, oe periku kpaHiB, sik nepeabavaeTbes,
NiABULLYIOTL MILHICTb abo XOpPCTKICTb NiakpaHo-
BOiI 6anku, npu BU3HA4YeHHI XapakTepucTuK ckna-
OEHOro nonepeyHoro nepepisy MNOBUHHI ByTn
3pobrieHi BiANOBIAHI AONYCKU HA 3HOC, AuB.
5.6.2(2) i 5.6.2(3).

(4) Tam, Oe oviKYIOTLCS 4il, NOB'A3aHi 3 OCifaHHAM
rpyHTY abo CeMWCMI4HOK aKTUBHICTIO, AO0NYyCKu
ANst BEPTUKaNbHUX | TOPU3OHTanNbHKUX gedopma-
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3.6 Other products for crane supporting
structures

3.6.1 General

(1) Any semi-finished or finished structural prod-
uct used in the structural design of a crane sup-
porting structure should comply with the relevant
EN Product Standard or ETAG or ETA.

3.6.2 Rail steels

(1) Purpose-made crane rails and railway rails
should both be made from special rail steels, with
a specified minimum tensilie strengths of between
500 N/mm? and 1200 N/mm?.

NOTE: The National Annex may give information for
suitable rails and rail steels, pending the issue of
appropriate product specifications (EN product
standards, ETAGs or ETAs).

(2) Square bars and other sections used as rails
may also be of structural steels as specified in
3.2.

3.6.3 Special connecting devices for rails

(1) Special connecting devices for rails, including
purpose made fixings and elastomeric bearing
pads should be suitable for their specific use ac-
cording to the relevant product specifications.

NOTE: The National Annex may give information for
special connecting devices, where no appropriate
product specification (EN product standard, ETAG or
ETA) exists.

4 DURABILITY

(1) For durability of steel structures generally, see
4(1), 4(2) and 4(3) of EN 1993-1-1.

(2) For crane supporting structures fatigue as-
sessments should be carried out according to
section 9.

(3) Where crane rails are assumed to contribute
to the strength or stiffness of a runway beam, ap-
propriate allowances for wear should be made in
determining the properties of the combined
cross-section, see 5.6.2(2) and 5.6.2(3).

(4) Where actions from soil subsidence or seismic
actions are expected, tolerances for vertical and
horizontal imposed deformations should be
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UiM NOBUHHI BYTWU Y3rofKeHi 3 nocravanbHUKOM
KpaHiB i BKNIOYEHI B NaHN NEpEBIPOK i TEXHIYHOro
obcnyrosyBaHHs.

(5) OwuikyBaHi 3HayeHHs OedOpMauUin MOBUHHI
ByT¥ B3ATI A0 yBaru BIANOBIAHOKW AeTanisauieto
AN NOBTOPHOIT BUBIPKN.

(6) KOHCTPYKLUiiiHi enemeHTH, Lo He MOXyTb 6yTu
CNPOEKTOBaHi 3 AOCTaTHIM CTyNeHeM HaAiAHOCTI
ANA AOCArHEHHA 3aranbHOro NPOEeKTHOro TePMiHy
ekcnnyaTtauii NniAKpaHOBWUX KOHCTPYKLiA, NOBWUHHI
ByTn TakuMu, WO MOXyTb ByTU 3aMiHeHi. Takumu
YacTUHaMu MOXYTb ByTu:

— KOMMEeHcaTopu TENNOBOro PO3LUNPEHHS

— Ppelku KpaHiB Ta iX KpinneHHs;

— enacTtoMepHi onopHi niaknagxu;

— raneMiBHi 3'¢QHaHHA.

5 PO3PAXYHOK KOHCTPYKLIW

5.1 MoaenoBaHHA KOHCTPYKUIN AnA
poO3paxyHKy

5.1.1 ModentosaHHsi KOHCMPyKUili ma OCHO8-
Hi npunyuweHHs

(1) Bue. 5.1.1(1), (2) Ta (3) B EN 1993-1-1.

(2) Oue. Takox EN 1993-1-5 ans incdopmaduii npo
edeKkT! 3CYBHOro 3ani3HIOBaHHA i BTpaTy CTik-
KOCTi nucra.

5.1.2 ModentosaHHs ay3tie

(1) Ome. 5.1.2(1), (2) Ta (3) B EN 1993-1-1.

(2) MopentoBaHHs By3niB, WO NiAAaTLCA BTOMI,
nosuHHe OyTU Takum, wo6 3abesnevysanacs
AOoCTaTtHA BTOMHa AOBroBiYHICTE BIANOBIAHO A0
EN 1993-1-9.

Mpumitka. B nigkpaHoBUX KOHCTPYKUiAX 6ONTK, Ha AKi
Jie cuna 3scysy B 60NTOBUX 3'€AHAHHAX Nig 3MiHHUM
HaBaHTaXeHHAM, NOBUHHI 6yT a6o Npn3oHHUMK Bon-
Tamu, abo nonepegHLO HanpyxeHUMK GonTamm 3 pos-
paxyHKOBOIO HEeCy4OI0 34aTHICTIO Ha NPOKOB3YBaHHS B
rpaHnYHOMY CTaHi 33 Hecy4ow 3AaTHOCTIO, Karte-
ropis C 3a EN 1993-1-8.

5.1.3 B3aemodisi cnopydu 3 0CHO80I0
(1) Ovs. 5.1.3 B EN 1993-1-1.

5.2 3aranbHuK po3paxyHOK
5.2.1 Echekmu deghopmauir koHcmpykuii

(1) Ame. 5.2.1 8 EN 1993-1-1.

agreed with the crane supplier and included in the
inspection and maintenance plans.

(5) The expected values of imposed deformations
should be taken into account by appropriate de-
tailing for readjustment.

(6) Structural components that cannot be de-
signed with sufficient reliability to achieve the total
design working life of the crane supporting struc-
ture, should be replaceable. Such parts may be:

— expansion joints;

— crane rails and their fixings;
— elastomeric bearing pads;
— surge connections.

5 STRUCTURAL ANALYSIS

5.1 Structural modelling for analysis

5.1.1 Structural modelling and basic assump-
tions
(1) See 5.1.1(1), (2) and (3) of EN 1993-1-1.

(2) See also EN 1993-1-5 for shear lag effects and
plate buckling.

5.1.2 Joint modelling
(1) See 5.1.2 (1), (2) and (3) of EN 1993-1-1.
(2) The modelling of joints that are subject to fa-

tigue should be such that sufficient fatigue life can
be verified according to EN 1993-1-9.

NOTE: In crane supporting structures, bolts acting in
shear in bolted connections where the bolts are subject
to forces that include load reversals, should either be
fitted bolts or else be preloaded bolts designed to be
slipresistant at ultimate limit state, Category C of
EN 1993-1-8.

5.1.3 Ground structure interaction
(1) See 5.1.3 of EN 1993-1-1.

5.2 Global analysis

5.21 Effects of deformed geometry of the
structure

(1) See 6.2.1 of EN 1993-1-1.
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5.2.2 KoHcmpykuiina cmilkicmb Kapkacie
(1) Aue. 5.2.2 8 EN 1993-1-1.

5.3 HepgockoHanocTi

5.3.1 OcHoOBHI NONOXEeHHS

(1) Que. 5.3.1 B EN 1993-1-1.

5.3.2 HedockoHanocmi Ona 3a2anbHO20 pPoO3-
PaxyHKYy Kapkacis

(1) Aue. 5.3.2 8 EN 1993-1-1.

(2) HepockoHanocTi Ans 3aranbHOro po3paxyHKy
He MalTb BPaxOBYBaTUCL B OfAHIA KoMbiHauil 3
eKcueHTpucuTeTaMn, Wo HaeedeHi B 2.5.2.1(2)
EN 1991-3.

5.3.3 Hedockonanicme npu po3paxyHKy cuc-
mewm a8'azel

(1) Ave. 5.3.3 8 EN 1993-1-1.

5.3.4 HedockoHanocmi eneMenmis

(1) Ave. 5.3.4 B EN 1993-1-1.

(2) HepockoHanocTi eneMeHTiB He MaloThk Bpaxo-
ByBaTUCb B 04HIM KoMbiHaUii 3 ekcueHTpucuTeTa-
MW, HaBeaeHumy B 2.5.2.1(2) EN 1991-3.

5.4 MeTtoau po3paxyHKy
5.4.1 3azanbHi MOMTOXEHHST
(1) Ov.. 5.4.1 B EN 1993-1-1.

(2) B nigkpaHOBUX KOHCTPYKUisx, Ae noTtpibHo
BpaxyBaTu Onip BTOMi, PEKOMEHOYETLCA po3pa-
XYHOK Y NpyXHiin cTagii. Akuwio 3aranbHui pospa-
XYHOK Yy NNacTudHiA cTafii BUKOPUCTOBYETLCH
ANA ocTaTouHO! NepeBipku nigkpaHosoi 6anku B
rpaHUYHOMY CTaHi 3a HeCy4olo 3aaTHICTIO, TO Ta-
KOX NOTPiOHO BMKOHaTU NepesipKy HanpyXeHHb B
rpaHMYHOMY CTaHi eKkcnnyaTauinHol NpUaaTHOCTI,
pus. 7.5,

5.4.2 3azanbHull NpyXHUi pO3paxyHoOK

(1) Ove. 5.4.2 B EN 1993-1-1.

5.4.3 3azansbHull nnacmuyHul po3paxyHoK

(1) Aus. 5.4.3 Ta 5.6 B EN 1993-1-1.

5.5 Knacuikauis nonepeunmnx nepepisis
(1) ne. 5.5 8 EN 1993-1-1.

5.6 NMinkpaHoBi 6Gankwu
5.6.1 E¢pexkm 8i0 KkpaHOBUX HaBaHMa)KkeHb

(1) Mpw npoekTyBaHHi NinkpaHoBUX Ganok NOBUH-
Hi ByT¥ B3ATI 0O yBarM HacTynHi BHyTPILWHI CUNWA |
MOMEHTM, NOB'A3aHi 3 KPAHOBMMWU HaBaHTaXKEH-
HAMMU:
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5.2.2 Structural stability of frames
(1) See 5.2.2 of EN 1993-1-1.

5.3 Imperfections

5.3.1 Basis

(1) See 5.3.1 of EN 1993-1-1.

5.3.2 Imperfections for global analysis of
frames

(1) See 5.3.2 of EN 1993-1-1.

(2) The imperfections for global analysis need not
be combined with the eccentricities given in
2.5.2.1(2) of EN 1991-3.

5.3.3 Imperfections for analysis of bracing
systems

(1) See 5.3.3 of EN 1993-1-1.

5.3.4 Member imperfections

(1) See 5.3.4 of EN 1993-1-1.

(2) The member imperfections need not be com-
bined with the eccentricities given in 2.5.2.1(2) of
EN 1991-3.

5.4 Methods of analysis

5.4.1 General

(1) See 5.4.1 of EN 1993-1-1.

(2) In crane supporting structures where fatigue
resistance is required, elastic global analysis is
recommended. If plastic global analysis is used
for the uitimate limit state verification of a runway
beam, a serviceability limit state stress check
should also be carried out, see 7.5.

5.4.2 Elastic global analysis
(1) See 5.4.2 of EN 1993-1-1.
5.4.3 Plastic global analysis
(1) See 5.4.3 and 5.6 of EN 1993-1-1.

5.5 Classification of cross-sections
(1) See 5.5 of EN 1993-1-1.

5.6 Runway beams

5.6.1 Effects of crane loads

(1) The following internal forces and moments
due to crane loads should be taken into account in
the design of runway beams:
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— KOCWW 3rMH BHACNIQOK 4ii BepTUKanbHMX Ta no-
NepeYHnX ropu3oHTaNbHUX HaBAHTAXKEHD;

— NOB3A0BXHIA CTUCK abo poaTar BHaACNIAoOK Aii
NOB3J0BXHbLOIO OPU3OHTANILHOIO HaBaHTa-
WKEHHS;

—  KPYYEHHS Yepes eKCUEHTPUCUTET NonepedHnx
rOpU3cHTanNbHUX  HaBaHTa)XeHb  BiAHOCHO
LeHTpa 3CyBY nonepeyHoro nepepidy 6anku;

— BEepTUKanbHi i rOpU3OHTanLHI nepepisytodi
cUNK Bia Ail BEPTUKANbLHUX Ta NONEpPEYHUX ro-
PU3OHTaNbBHUX HaBaHTaXeHb.

(2) Kpim TOro, noBuHHI 6yTW B3ATI A0 yBarn Mic-
LeBi ehekTn Big HaBaHTaXKeHb KONIC KpaHa.

5.6.2 KoHcmpykmugHa cxema

(1) Axkuio penka KpaHa >XOPCTKO KpiNnUTLCA A0

BEPXHLOT NoNuui niakpaHoeoi 6anku 3a AONOMO-

roto NpM3oHHUX 6oNTiB, NONepPeaHbO HaNPYXeHUX

6onTis 3'egHaHb kaTeropii C (Lo 3anpoeKToBaHi
6e3 NPoKOB3yBaHHA B rPaHUYHOMY CTaHi 3a Hecy-

Yot0 3gaTtHicTio, avie. 3.4.1 EN 1993-1-8) abo 3a

AOMNOMOroH 3BapHOBaHHS, BOHa Moxe ByTu Bknio-

YeHa siK YaCTUHa NoNepPEYHOro nepepisy, Wo spa-

XOBYETLCA MPU po3paxyHKy onopy. Taki 6ontu

abo 3BapHi WwBK NOBUHHI OYTW po3paxoBaHi Ha

onip NOB3A0BXHIM Nepepi3younmM cunam, Lo Bu-

HUKaOTb NPU 3ruHi BHAciAoOK Ail BEPTUKANBHUX i

rOpU3OHTaNbHUX HaBaHTaXEHb, @ TaKOX CUNaMm,

WO BUHUKAOTb NPU FOPU3OHTaNbHUX KPaHOBUX

HaBaHTaXEHHSX.

(2) Bepyun o yearv nonpaeky Ha 3HOC Npw po3-

paxyHKy XapakTepuUCTUK nonepeyHoro nepepiay,

HOMiHanoLHa BMCOTa penku NOBUHHA OYTWU 3MeEH-

weHa. Lle 3ameHweHHs 3a3Buyai NpUAMaETbCcs

25 % Big MiHIManLHOI HOMIHANLHOT TOBLLMHA HK-

X4ye NoBePxHi 3HOCY (amB. puc. 5.1), AKWO iHwe

He BKa3aHo B NNaHi TEXHIMHOro ob6cnyroByBaHHs,

(aus. 4(3)).

(3) Ansa ouiHku BTOMU noBuHHa 6yTU 3pobneHa

TiNbKA MNONOBUWHA 3MEHLUEHHS, WO HaBeaeHa

B (2).

(4) Kpim Bunapgkis, KONMM BUKOPUCTOBYIOTLCA KO-

pobyacti npodini, MOXXHa NPUNYCTUTU, LIO Kpa-

HOBI HAaBaHTaXXEHHS CMPUAMAKTLCH Tak:

— BepTUKanbHi HaBaHTa)XXEHHSA Bif KOMIC Crpun-
MalTbCA FOMOBHOK BepTukanoHoK 6ankoto,
pO3TaWoBaHOIO Nig PENAKOKD;

— ronepeyHi HaBaHTaXeHHS BiA KpaHiB, LLIO BCTa-
HOBMEHI 3Bepxy, CNpUAMAalOTbCA BEPXHLOK
nonuueto 6ankn abo ranomisHo 6ankolo;

— biaxial bending due to vertical actions and
lateral horizontal actions;

— axial compression or tension due to longifu-
dinal horizontal actions;

— torsion due to the eccentricity of lateral hori-
zontal actions, relative to the shear centre of
the cross-section of the beam;

— vertical and horizontal shear forces due to
vertical actions and lateral horizontal actions.

(2) In addition, local effects due to wheel loads
should be taken into account.

5.6.2 Structural system

(1) If a crane rail is rigidly fixed to the top flange of
the runway beam, by means of fitted bolts,
preloaded bolts in Category C connections (de-
signed to be non-slip at ultimate limit states, see
3.4.1 of EN 1993-1-8) or by welding, it may be in-
cluded as part of the cross-section that is taken
into account to calculate the resistance. Such
bolts or welds should be designed to resist the
longitudinal shear forces arising from bending
due to vertical and horizontal actions, together
with the forces due to horizontal crane actions.

(2) To allow for wear, the nominal height of the rail
should be reduced when calculating the
cross-section properties. This reduction should
generally be taken as 25 % of the minimum nomi-
nal thickness below the wearing surface, see figu-
re 5.1, unless otherwise stated in the maintenan-
ce plan, see 4(3).

(3) For fatigue assessments only half of the re-
duction given in (2) need be made.

(4) Except when box sections are used, it may be
assumed that crane loads are resisted as follows:

vertical wheel loads are resisted by the main
vertical beam located under the rail;

— lateral loads from top-mounted cranes are
resisted by the top flange or surge girder;
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PucyHok 5.1 — MiHimanbHa ToBLUHA f, HUKYE NOBEPXHi 3HOCY penku KpaHa

Figure 5.1 — Minimum thickness t, below the wearing surface of a crane rail

— nonepevHi HaBaHTaXEHHA Bid NiABICHAX Kpa-
HiB 260 Tenbdepis cCnpUnMaTbCH HWKHBOK
nonuueto 6anku;

(a) KpPyTUNbHI MOMEHTU CNPUAMalOTLCH NapoHo
CUN, WO Ail0Tb B rOPU3OHTaANbHOMY HanpaAMi Ha
BEPXHIO i HWKHIO nonuui 6anku.

(5) Ak anbTepHaTuBa Ans (4) edekTu Bi Kpy4eEH-
HSl MOXYTb po3rnsgaTtucs 3rigHo 3 EN 1993-1-1.

(6) Cvnu Ay, , WO BMKNUKaHI NOBITPAHUMMU MOTOKa-

MM Nig Yac ekcnnyartadii, Ta nonepeYHi ropusoH-
TanbHi KpaHOBi HaBaHTaXeHHsA Hp;, Wo BUHWUKa-
10Tb Nig Yac npuckopeHHN abo ranbMyBaHHS BaH-
Ta)XHOro Bi3ka Tenodepa, BBaXAKTLCH PO3NO-
AiNeHUMU MiXK niakpaHoBMMU Bankamu nponop-
LirHO X NonepeyHii OPCTKOCTI, AKWO KpaH Mae
asopebopaHi koneca, ane AKWo KpaH BUKOPUCTO-
BYE€ HanpAMHi pPONUKY, HaBaHTaXeHHs MOBWHHI
npuknagaTMca oo nigkpaHosux Ganok 3 ogHoro
Boky.

5.7 MicueBi Hanpy»xeHHA B cTiHUi 6anku
BHacnigok ail HaBaHTaXeHb Big Konic Ha
BEpXHIO Nonuuo 6anku

5.7.1 Micyeei eepmukansHi cmucKanbHi Ha-
NPYyXeHHs

(1) MicueBi BepTMKanbHi CTUCKaNbHI HANPYXeHHA
Oz Eq» B CTIHUI 6ankm BHacnigok Ail HaBaHTaxeHb

Bi Konic Ha BepxHW nonuuro 6Ganku (Aue.
puc. 5.2), MOXyTb ByTn BU3HaUEHi 3:

Coz,Ed =

pe:
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— lateral loads from underslung cranes or hoist
blocks are resisted by the bottom flange;

(a) torsional moments are resisted by couples act-
ing horizontally on the top and bottom flanges.

(5) Alternatively to (4), the effects of torsion may
be treated as in EN 1993-1-1.

(6) In-service wind loads FW and lateral horizontal

crane loads Hp; due to acceleration or braking of
the crab hoist block should be assumed to be
shared between the runway beams in proportion
to their lateral stiffnesses if the crane has dou-
bly-flanged wheels, but should all be applied to
the runway beams on one side if the crane uses
guide rollers.

5.7 Local stresses in the web due to wheel
loads on the top flange

5.7.1 Local vertical compressive stresses

(1) The local vertical compressive stress o, g4
generated in the web by wheel loads on the top
flange, see figure 5.2 may be determined from:

F
z.Ed (5.1)

lefftw ’

where:
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F; ¢ — PO3paxyHkoBe 3Ha4eHHA HaBaHTaXXEHHS
BiA, Konic;
lofr— €heKTUBHA HaBaHTaXeHa [OBXUHA;

t,, — TOBWIMHA CTiHKKU Banku.

F

2.E4 1S the design value of the wheel load;

Lo is the effective loaded length;
t, is the thickness of the web plate.

-

B a—
o]

A

PucyHok 5.2 — EcbekTBHa HaBaHTaxeHa oBXuHa ¢

Figure 5.2 — Effective loaded length [ 4

(2) EcbekTHBHA HaBaHTaXeHa A0BXUHA [, Yepes
AIKy NepenaeTbcs MicueBe BepTukanbHEe Hanpy-
XEHHA G, £ AKE MOXE GyTU PO3rNAHYTE AK PiB-
HOMipHO po3noaineHe Big OAUHWUYHOIO KOMICHOro
HaBaHTaXeHHs, Mmoxe byTu BM3Ha4YeHa 3a Aono-
moroto Tabnuui 5.1. Cnig B3sTU A0 yBaru 3Hoc
pevku KpaHa BignosigHo Ao 5.6.2(2) i 5.6.2(3).
(3) Axwo BiacTaHb X, MK LEHTpaMu CycCigHix
KOMIC KpaHa cKnafae MeHWe I 4 TO HanpyXeHHs
BiA ABOX KOMiC HaKnaaalTbCA oAHe Ha iHLe.

(4) MicueBe BepTUKaneHe HaNPyXeHHs G, g4 Ha
iHLIKX PIBHAX CTiHKM Bankn Moxe ByTn po3paxo-
BaHe npu npunylieHHi nogansworo posnoginy
HaBaHTaXeHHs BiO KOXHOro xomneca Ha 45° Bif
€EKTUBHOI HAaBaHTaXeHOT AOBXUHU [ g HKHBOT
NoBepXHi BEPXHbOI nonuui, ans. puc. 5.3. 3a ymo-
BUW, SIKLO 3ararnbHa AOBXMHA PO3noAainy nepesu-
Wwye BiacTaHb X, MK CyCiaHiMW Konecamu, TO
HanpyeHxHs Bia 0box Komic HaknanalTbes oaHe
Ha iHwWe.

(2) The effective loaded length I 4 over which the
local vertical stress o, £y due to a single wheel
load may be assumed to be uniformly distributed,
may be determined using table 5.1. Crane rail
wear in accordance with 5.6.2(2) and 5.6.2(3)
should be taken into account.

(3) If the distance x,, between the centres of
adjacent crane wheels is less than I 4 the stres-
ses from the two wheels should be superposed.

(4) The local vertical stress c,,, g4 at other levels in
the web may be calculated by assuming a further
distribution at each wheel load at 45° from the ef-
fective loaded length I 4 at the underside of the
top flange, see figure 5.3, provided that if the total
length of dispersion exceeds the distance x,, be-
tween adjacent wheels, the stresses from the two
wheels are superposed.

Ta6bnuua 5.1 — EcbekTvBHa HaBaHTaXeHa A0BXUHA [

Table 5.1 — Effective loaded length log
Bunanok Onue EdekTusHa HaBaHTaxeHa AoBXuHa logr
- Effective loaded length
Case Description

‘leff

@

Crane rail rigidly fixed to the flange

Pelika kpaHa xopcTko 3'egHaHa 3 nonuueto 6anku

logs = 3,25[1,:/1,]'3
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Kineup Tabnuui 5.1

EdektnBHa HaBaHTaxeHa OOBXWHA [ 4
Effective loaded length

leff

Bunagok Onwc
Case Description

Pelika kpaHa He XXOpPCTKO 3'€AHaHa 3 NONULEID i3
(b) Banku losr = 3,25 [(I, + g egr) / 1)
Crane rail not rigidly fixed to flange

Peika kpaHa 3MOHTOBaHa Ha BiaNOBIAHIN NPYXHIA
€nacToMepHi ONOpHIn NiakNaaLUi 3aBTOBLUKA He
(c) MeHLe 6 Mm lofr = 4,25 [(/ * Iy op) 7t
Crane rail mounted on a suitable resilient
elastomeric bearing pad at least 6mm thick

It eff — MOMEHT iHepUii Nepepisy BIAHOCHO NOM0 FOPM3OHTANLHOT LEHTPaNbHOT OCi AnNs NONULI 3 ePEKTUBHO WKpK-
HOIO by,

Is e is the second moment of area, about its horizontal centroidal axis, of a flange with an effective width of by,
I, — MOMEHT iHepUii nepepidy BiAHOCHO WOro ropUsoHTanNbLHOI LLEHTPanbHOI OCi ANA peirky;

I, is the second moment of area, about its horizontal centroidal axis, of the rail;

I — MOMEHT iHepUii Nepepisy BiAHOCHO MOro rOpU3OHTANLHO! LeHTpanbLHO ! OCi 4NN CKNaaeHoro norepeYHoro ne-
pepisy, WO BKAYAE PerKy i nonuuto 6anku 3 eheKTUBHOO LLIMPUHOKO Dgy,

l+is the second moment of area, about its horizontal centroidal axis, of the combined crosssection comprising the
rail and a flange with an effective width of bgg;

t,, — ToBWWHA CTiHKM Banku

t, is the web thickness.

beff = bfr + h, + tf, ane (bUt) beffS b,

ae (where):

b — 3aranbHa LUMpWHA BepXHbLOT nonuui 6anku

b is the overall width of the top flange;

by — WKpKHa nigoweu penkn, aue. puc. 5.2

by, is the width of the foot of the rail, see figure 5.2;

h, — BucoTa penku, aus. puc. 5.1

h, is the height of the rail, see figure 5.1;

tr— TOBWMHA nonuui Banku

t;is the flange thickness

MpumMiTka. BpaxyBaTu 3HoC peiikv kpaHa, ave. 5.6.2(2) i 5.6.2(3), npw BusHadeHHi I, I+i h,.
NOTE: Allow for crane rail wear, see 5.6.2(2) and 5.6.2(3) in determining /,, /s and h,.

lor

———

Z.

; Z! - l Ieﬂ+2r _J\
hw ; f ' o

4V
Lt2z

PucyHok 5.3 — Poanogin nig kytom 45° Bif, e(peKTUBHOI HaBaHTaXEHOT JOBXUHN Iy

PP —

Figure 5.3 — Distribution at 45° from effective loaded iength [ 4+
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(5) BippaneHe Bia onop MicueBe BepTUKanbHe
HanPyXeHHA G,, £y PO3PaXOBYETLCA LUMNAXOM
MHOXEHHS Liiei AOBXUHU Ha NOHUXYBanNbHUA koe-
diuient [1 - (z/h,)2], ne h, — 3aranbHa BucoTa
CTiHkn ©6anku, a z - BiAcTaHb BiA HUXHbLOI
nosepxHi BepxHLOI nonuui 6anku, aue. puc. 5.3.

(6) NMobnunay onop Moxe ByTN TakoX BU3Ha4YeHe
MicueBe BepTUKanbHe CTUCKanbHE HanpyxXeHHs,
WO BUKIMUKAETLCA aHamNOoriyHUM po3noainoMm Ha-
BaHTaXeHb Big KoNic, i NnpuriHATe Binbll BUCOKE
3HAUYEHHS HANPYXEHHS G, £ -

5.7.2 Micyeai 3Ccy8Hi HanpyxeHHs!

(1) MakcumanbHy BENUYUHY MICLEBOro 3CYBHOMo
HanpyXeHHs t,,, gy BHACNIAOK Ail HABAHTAXEHHS
BiAl KOMIC, WO A€ Ha KOXHIA CTOPOHI NOMOXEHHA
Koneca MOXHa BBaXaTW Takol, LO [OPIBHIOE
20 % Big MakcuManbHOro MicueBsoro BepTyKans-
HOrO HanpyXeHHs G, gy Ha LUbOMY PIBHI B CTiHUi
6anku.

(2) MicueBi 3cyBHi HanpyXeHHA 1,4, £y B OYAb-
AKIA TOYUi NOBUHHI 6YTU NpUAHATI AK O0AATKOBI
[0 3aranbHOro 3CYBHOMO HanpyXeHHs Bif, TOro X
KONICHOro HaBaHTaXeHHs, auns. puc. 5.4, [logar-
KOBUM 3CYBHUM HaNPYXeHHAM 1, £y MOXHa He-
XTyBaTW Ha piBHAX B CTIHL 6anku Hwkye 2=0,2h,,,
ae h,, i z Bu3HayeHi B 5.7.1 (5).

Donarkose Micuese
3CYBHE HanpPYXeHHs

Additional local
shear stress

3araneHe acysHe Global shear
HanpyXeHHA siress

(5) Remote from the supports, the local vertical
stress o, g4 calculated using this length should
be multiplied by the reduction factor [1 - (z/h,,)2]
where h,, is the overall depth of the weband h,, is
the distance below the underside of the top
flange, see figure 5.3.

(6) Close to the supports, the local vertical com-

pressive stress due to a similar dispersion of the
support reaction should also be determined and

the larger value of the stress o, gy adopted.

5.7.2 Local shear stresses

(1) The maximum value of the local shear stress
Toxz,£q dU€ to @ Wheel load, acting at each side of
the wheel load position, may be assumed to be
equal to 20% of the maximum local vertical stress
GozEq atthatlevel in the web.

(2) The local shear stress 1,,, g4 at any point
should be taken as additional to the global shear
stress due to the same wheel load, see figure 5.4.
The additional shear stress t,,, gy may be ne-
glected at levels in the web below z = 0,2h,,
where h,, and z are as defined in 5.7.1(5).

Wheel load position

Moauuis xonicHoro
HaBaHTAXEHHR

Global shear 3aranbHe 3cysHe
stress HaNPYXeHHA

Additional local

shear stress

[onatxose micuese
3CYBHE HanpyXeHHs

PuncyHok 5.4 — Micuege Ta 3aranbHe 3CyBHE Hanpy>XXeHHs Bifl KONICHOro HaBaHTaXEHHSA

Figure 5.4 — Local and global shear stresses due to a wheel load
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5.7.3 Micyeei 32uHansHi HanpPyxeHHs 8 CMiH-
ui 6anku sHacsli0OK ekcuyeHmpucumemy Ha-
eaHmMaxeHb 8id Konic

(1) 3rMHanbHe HanpyXeHHA o1 gy B MONEPEYHO
nigkpinneHin cTiHui 6anku, WO BMHWKAE BHAac-
nigok Al KpyTUNBHOrO MOMEHTY, MoXe ByTn BU3-
Ha4eHo 3:

6T,
OTEd = ;—t’fzintanh (m)

npu:

5.7.3 Local bending stresses in the web due to
eccentricity of wheel loads

(1) The bending stress o1 g4in a transversely stiff-
ened web due to the torsional moment may be de-
termined from:

(5.2)

w

with:

(5.3)

ae:
a — BigcTaHb MK NoONepeYyHUMU eneMeHTamu
YKOPCTKOCTI CTiHKM Banku;

h,, — 3aranbHa BucoTa CTiHKM Banku, NpocsiT Mix
nonuuysamin 6anku;

Iy — cTana kpy4eHHsi nonuui 6anku (BknoYaoyK
Peiky Npu XOPCTKOMY 3akpinneHHi).

(2) KpyTunbHui MOMEHT Tg4 WO BUHUKaE
BHacnigoK 6iYHOro ekcUueHTpucUTeTy e, HaBaHTa-
KEeHHS Bif koxHoOro koneca F, g (AuB. puc. 5.5),
MOXe 6yTu BU3Ha4YeHunn 3:

where:
a is the spacing of the transverse web stiffeners;

h,, is the overall depth of the web, clear between
flanges;

l; is the torsion constant of the flange (including
the rail if it is rigidly fixed).

(2) The torsional moment Tg, due to the lateral

eccentricity e, of each wheel load F, ¢, see figure
5.5, should be obtained from:

Ted =FzEq€y (5.4)
ae: where:
€, — EKCLEHTPUCUTET € HaBaHTaXeHHs BiA konic, e, is the eccentricity e of the wheel load given in

wo BkasaHu B 2.5.2.1(2) EN 1991-3, npu ubomy
e, 20,5,
t,, — TOBLUWHA CTiHKM 6anku.

2.5.2.1(2) of EN 1991-3, but e, > 0,5¢,,,

t, is the thickness of the web.

Fie

L

PucyHok 5.5 — Kpy4eHHs BepxHboi nonuui 6anku

Figure 5.5 — Torsion of the top flange
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5.8 MicueBi 3rmHanbHi HaNpyXeHHA B HUXHIA
nonuui 6anku BHacnigok gii HaBaHTaXeHb
Big Konic

(1)} HactynHun meton, Moxe OyTU BUKOPUCTaHUIA
ONA BU3HAYEHHs1 MicUEeBWUX 3riHanbHWUX Hanpy-
XeHb B HWXHIN nonuui aBoTtaBpoBoi BGanku Bia
KONICHAX HaBaHTaXeEHb, WO NpUKIageHi 4o HUXK-
HLOT Nonuui.

(2) 3ruHanbHi HanpyXeHHs BHACNiAoK Ail HaBaH-
Ta)keHb Bif Konic, WO NpyMKNaaarTbCA B TOYKaX,
AKi 3HAXOAATBLCA Ha BiAgcTaHi 6inblwe b Big KiHUA
Ganku, Ae b —wupnHa nonuui, MOXyTb ByTn BU3-
HayeHi B TpbOX TOYKax, BKa3daHux Ha puc. 5.6:

— Touka 0: nepexin Bia cTiHKK Banku Ao Nonuui;
— To4Ka 1: 0CcLOBa NiHiA KONICHOMO HaBaAHTAKEHHS;
— TOYKa 2: 30BHILLUHA KPOMKa nonuy,.

6anka 3 napanensHUMHU NONULAMHU
parallel flange beam

5.8 Local bending stresses in the bottom
flange due to wheel loads

(1) The following method may be used to deter-
mine the local bending stresses in the bottom
flange of an Isection beam, due to wheel loads ap-
plied to the bottom flange.

(2) The bending stresses due to wheel loads ap-
plied at locations more than b from the end of the
beam, where b is the flange width, can be deter-
mined at the three locations indicated in figu-
re 5.6:

— location 0: the web-to-flange transition;

— location 1: centreline of the wheel load;

— location 2: outside edge of the flange

6anka 3i CkoLeHUMKU NONUUAMU
taper flange beam

PucyHok 5.6 — To4kun BU3HAYEHHA HaNpPy>XeHHs Bifl KOMICHUX HaBaHTaXXeHHb

Figure 5.6 — Locations for determining stresses due to wheel loads

(3) 3a yMoBMU, W0 BiACTaHb X,, Y3[0BX NigKpaHo-
BOI 6ankn MiX CycCigHIMWM HaBaHTaXXEHHsAMU Bif
konic cknagae He meHwe 1,5b, ae b — wupwHa no-
nuui 6anku, micueBe NOB3I0BXHE 3rMHanbHe Ha-
NPYXEHHA Og gy | MNOMEpevHe  3rvHanbHe
HaNpY>XeHHS G oy, £y B HWKHIA NONUL, WO 3'ABUNK-
CA BHacnigok npuknagaHHA HaBaHTaXKeHHA Bia
Konic Ha BigcTtaHni 6inble b BiA KiHUA Danku, Mo-
XyTb 6yTU BU3HAYEHI 3:

(3) Provided that the distance x,, along the run-
way beam between adjacent wheel loads is not
less than 1,5b, where b is the flange width of the
beam, the local longitudinal bending stress 6, g4
and transverse bending stress o, 4 in the bot-
tom flange due to the application of a wheel load
more than b from end of the beam should be ob-
tained from:

Oox,ed = CxFzEd ”12 ' (5.5)

Coy,Ed = CyfzEd ”12 : (5.6)
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je:
F, £qg — BEPTUKaNbHE KPAHOBE HABAHTaXEHHS Bif
Konic;

t, — ToBLMHA nonunui Bankun No oci HaBaHTaXeHHSA
Bif Konic.

(4) 3asBuyait koedilieHTH ¢, i C, ANA BU3Ha4eHHS
MOB34OBXHbLOMO i NONEPEYHOro 3rMHanLHOro Ha-
NPYXeHHA B TpboX Toukax 0, 1 2, Wo nokasaHi Ha
puc. 5.6, MmoxyTb 6yTM BM3HaueHi 3 Tabnuui 5.2
3anexHo Big Toro, un mae 6anka napanenesHi abo
CKOLWIEHi NoNuLi, Ta 3Ha4YeHHsn koedilieHTa , BU-
paXxeHoro cniBBigHOWEHHSAM:

ne:
n — BiAcTaHL Bif OCi KONICHOrO HaBaHTaXeHHs Ao
BirlbHOI KpOMKWM nonuui banku;

t,, — TOBUMHA CTiHKK Banku.

where:

F, eqis the vertical crane wheel load;

t; is the thickness of the flange at the centreline of
the wheel load.

(4) Generally the coefficients c, and c, for deter-
mining the longitudinal and transverse bending
stresses at the three locations 0, 1 and 2 shown in
figure 5.6 may be determined from table 5.2 de-
pending on whether the beam has parallel flanges
or taper flanges, and the value of the ratio p given

by:

: (5.7)

where:

n is the distance from the centreline of the wheel
load to the free edge of the flange;

t, is the thickness of the web.

Tabnuus 5.2 — KoediuieHTn cy; i ¢ AN po3paxyHKy HanpyXeHHA B Toukax i =0, 112

Table 5.2 — Coefficients ¢,; and cy; for calculating stresses at points /=0, 1 and 2
banka 3i ckoleHUMI NoNUUSAMMU
HanpyxeHHsn banka 3 napanenbHUMK NoNUUAMY (aMB. NpUMiTKY)
Stress Parallel flange beams Ans. rp y

Taper flange beams (See Note)

MNos3noBXHE 3ru-

Cxo =0,050 —0,580p +0,148¢ 3013

Cxo = —0,981-1,479y +1,120e *322

HanbHe HanpyXeHHs
Longitudinal bending

Cy1=2230-1,490u +1,390¢ ~183%

Cyq =1,810-1,150u +1,060e 700

stress

Cxz =0,730 —1,580u +2,910e ~&00%

Cy2 =1,990 — 2,810y +0,840e ~+6%n

MonepeyHe aruHans-
HE HanpyXeHHs

Cyo =~2110+1,977u+0,00766 53* | ¢ o = ~1,096 +1,095u +1,192¢ 6000

Transverse bending
stress

cy1=10,108 +7,408u ~10,108¢ 0%

Cy1= 3,965 - 4,835, - 3,965¢ >67H

Cy2 = 0,0

Cy2 = 00

lMpaBuro 3HakiB: Cy;i ¢,;MaloTb NO3UTUBHUIA 3HAK AN POITATYBANLHUX HANPYXXEHb Ha HWKHIN NOBEPXHI NONUL 6anku.
Sign convention: c,; and ¢,, are positive for tensile stresses at the bottom face of the flange.

MNpumirka. KoediuieHTu Ana ckoweHnx nonuub 6anku HaseaeHi ans ckocis 14 % abo 8°. BoHu 3bepiraoTbea ans
H6anok 3 BMIYMM 3HAYEHHAM ckocy nonuui. Jna 6anok 3 MeHWWM 3HAYEHHAM CKOCY MOMWuUi NpUiMaloTLes
koediuieHTn Ak Ans 6anok 3 napanenbHUMU NOMULAMKU. FK anbTepHaTUBa MOXE BUKOPUCTOBYBaTUCA MiHiHa
iHTepnonavis.

NOTE: The coefficients for taper flange beams are for a slope of 14% or 8°. They are conservative for beams with a
larger flange slope. For beams with a smaller flange slope, it is conservative to adopt the coefficients for parallel
flange beams. Alternatively linear interpolation may be used.

(5) B sixocTi anbTepHaTUBKM, y BUNaAKy HaBaHTa-
XeHb Bif KONic, wWo MpuknagarTbea nobnusy
30BHILLHIX KPOMOK nonuui 6anku, MOXYTb BUKO-
PUCTOBYBATUCA 3HAYEHHS KOEDILLIEHTIB C, i Cy, Wo
HaBegeHi B Tabnuui 5.3.
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plied near the outside edges of the flange, the val-
ues of the coefficients ¢, and ¢, given in table 5.3
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Tabnuusa 5.3 — KoediuieHTr gna po3paxyHKy HanpyXXeHHs nobnv3ay 30BHILWHIX KPOMOK NOAULE 6anku

Table 5.3 — Coefficients for calculating stresses near the outside edges of flanges

banka 3i ckowe-
HUMU NONULAMU
o banka 3 napanensHummK NonuuAMK | (OUB. NPUMITKY)
HanpyxeHHs KoediuieHt Parallel flange beams Taper flange
Stress Coefficient beams (See
Note)
p=0,10 n=20,15 p=0,15
MoB3goBXHE 3rHanbLHe Hanpy- Cyo 0,2 0,2 0,2
XEeHHS Opy £g Ci 2,3 2.1 2,0
Longitudinal bending stress
Sox.Ed C)Q 2,2 1 ,7 2,0
MonepeyHe 3ruHanbHe Hanpy- CyO -1,9 -1,8 -0,9
XEeHHA Soy,Ed
Transverse bending stress % 05 06 0.6
Soy.Ed Cp 0,0 0,0 0,0

lNpaBuro 3HaKiB: C,;i C,; MalOTb NO3UTUBHNIA 3HAK A71S PO3TATYBATbHIUX HANPYXXeHb Ha HWKHIA NOBEPXHI normui 6anku.
Sign convention: ¢,; and ¢,; are positive for tensile stresses at the bottom face of the flange.

Mpumitka. KoedidieHTn Ans ckoweHnx nonuue 6ankn HaeeaeHi ans ckocis 14 % abo 8°. Bouu 36epiratotbea ans
6anok 3 BULWKWM 3HA4YeHHAM ckocy nonuui. Ans 6anok 3 MEHWWM 3HAYEeHHSM CKOcy NoMuui NpUiAMaloTbLCA
koediuieHTn AK Ans 6anok 3 napanensHumu nonuuamu. Ak anbTepHaTMBa MOXEe BUKOPUCTOBYBaTUCA NiHiHA
iHTepnonsuis.

NOTE: The coefficients for taper flange beams are for a slope of 14 % or 8°. They are conservative for beams with a
larger flange slope. For beams with a smaller flange slope, it is conservative to adopt the coefficients for parallel

flange beams. Alternatively linear interpolation may be used.

(6) 3a BiacyTHOCTI 6inbw NOBHOT iHdbOpMaUii Mic-
ueBe 3rWHanbHe HaNPYXEHHA GOy ongrg B
HeniakpinNneHin HKHIA nonuyi Banku, Wwo BMKNK-
KaHe Oieto HaBaHTaXeHb BiAl Konic, fiKi NpuknaaeHi
nepneHauKynapHo 40 KiHus Ganku, Moxe 6yTtu
BU3HAYEHE 3:

(6) In the absence of better information, the local
bending stress o, ong £4in @n unstiffened bottom
flange due to the application of wheel loads at a
perpendicular end of the beam should be deter-
mined from:

Fz,ed
Soy,ond e =(56-32251-2.8%) 227, (5.8)

ae:
t;— cepepHs ToBLWMHA nonuui 6anku.

(7) Axwo HWKHS NoNULA NocuneHa B KiHui 3a Ao-
NOMOro NpuBapeHoi NNacTUHU Tiel X TOBLUMHU
WKPUHOK b i OOBXMHOIO He MeHwe b (avB.
puc. 5.7), TO Micuese 3ruHanbHe HanpyXeHHs
Ooy,end,Eqr MOXHA MPUNYCTUTU, He NepesuLlye

Oox,Ed i Ooy,Ed 3 (3) abo (5)

(8) Akwo siacTaHb X,, MiX CycCigHIMKU KONICHUMM
HaBaHTaXeHHAMU cknagae MeHuwe 1,5b, moxe
OyTH NpurHATKUI TpaguUinHWiA nigxig, Wwo nons-
rac B NiACYMYBaHHI HanpyXeHb, KOXHE 3 AKUX

t2

where:

teis the mean thickness of the flange.

(7) Alternatively, if the bottom flange is reinforced
at the end by welding on a plate of similar thick-
ness extending across its width b and for a dis-
tance of at least b along the beam, see figure 5.7,
the local bending stress o, opg ey May be as-
sumed not to exceed o,, gy and oy, g4 from (3)
or (5).

(8) If the distance x,, between adjacent wheel
loads is less than 1,5b, a conservative approach
may be adopted by superposing the stresses cal-
culated for each wheel load acting separately,
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PucyHok 5.7 — [logaTkoBe NOCUNEHHS B KiHUiI HWXHBOT Nonuui 6anku

Figure 5.7 — Optional reinforcement at the end of the bottom flange

po3paxoBaHe AN OKPEMOro HaBaHTaXEHHSA Big
KOXHOro Koneca, fKWo TiNbKX ANA BU3HAUYEHHSA
MICLEBOTO HanpyXeHHA He BXWBAKTLCA cneuia-
nbHi 3axoaum (Taki, Ak sunpobysBaHHsA, aue. 2.5).

5.9 [ipyropsagHi MOME@HTHU B eneMeHTax 3
TPUKYTHUMU KOMNOHEHTaMM

(1) OpyropsaHi MOMEHTU, NOB'A3aHI 3 XXOPCTKICTHO
BY3niB €neMeHTIB rpat4actux depm, rpatyactu-
MU ranbMiBHAMKU epmamn | nadensmu 3
TPUKYTHOK B'A3EBOID PELWITKOK, MOXYTb OyTu
AonyuwieHi Npyu BUKOPUCTaHHI KoedilieHTis, K
BkasaHo B 4(2) EN 1993-1-9.

(2) Ans enemeHTIB BIAKPUTAX NonepevHux nepe-
pi3iB MOXYTb BUKOPUCTOBYBATUCS KOoedilieHTH K;,
HaBepeHi B Tabnuui 5.4,

(3) Ans eneMeHTiB, WO BUroTOBNEHI 3 3aMKHYTUX
KOHCTPYKUiNHUX npodinis 3i 3BapHUMK 3'€aHaH-
HAMW, MOXYTb BUKOPUCTOBYBATUCS KoedilieHTH ,
HaBegeHi B Tabnuui 4.1 T1a Tabnuui 4.2
EN 1993-1-9.

unless special measures (such as testing,
see 2.5) are adopted to determine the local
stresses.

5.9 Secondary moments in triangulated
components

(1) Secondary moments due to joint rigidity in
members of lattice girders, lattice surge girders
and triangulated bracing panels may be allowed
for using — factors as specified in 4(2) of
EN 1993-1-9.

(2) For members of open cross-section the k-fac-
tors given in table 5.4 may be used.

(3) For members made from structural hollow sec-
tions with welded joints, the factors given in table
4.1 and table 4.2 of EN 1993-1-9 may be used.

Ta6nuua 5.4 — KoediuieHTH kq ANS 40AATKOBOrO HaMPY)XEHHS B eneMeHTax BiakpuTux npodinis

Table 5.4

— Coefficients k4 for secondary stresses in members of open cross-section

(a) Lattice girders loaded only at nodes

(a) MpaTyacTi hepmu, HaBaHTaXeHi TiNbKK Ha Byanax

[iana3oH 3HaveHb LYy Liv> 50
Range of values L/y Ly=<20 20 <Ly <50 y=
MoscHi enemeHTH

KiHueBi | BHYTpPILUHI eneMeHTn 1857 1,1 11
Chord members ' 05+001L/y '
End and internal members

[lopaTtkoBi enNeMeHTn, AUB. NPUMITKY 1,35 1.35 135
Secondary members, see Note

26


arymarenko
Прямоугольник


KiHeub Tabnuui 5.4

(b) I'paTyacTi hepmMut 3 NOSICHUMU EIEMEHTaMMU, L0 HAaBAHTaXEHI MiX B By3namm
(b) Lattice girders with chord members loaded between nodes

[liana3oH 3HaueHb LYy LA <5 N
Range of values L/ y Liy>15

HaBaHTaxeHi NOAAICHI enemMeHTH 0,4
Loaded chord members 025+001L/y

1,0

HeHaBaHTaxeHi NosSiCHIi enemMeHTHn
[onaTtkoBi enemeHTn, AvB. NPUMITKY 135 135
Unloaded chord members ’ '
Secondary members, see Note

KiRueBi enemMeHTH 2 50 2.50
End members ’ ,

BHyTpiWwHi enemeHTH 1,65 1,65
Internal members

L - noBXxuWHa enemMeHTa MiX By3anamn
L is the length of the member between nodes;
y — BiACTaHb NO NEePneHauKyNapy B NMOLWMHI TPUKYTHUKA Bifl LEHTPanbLHOI OCi eneMeHTa Ao Moro BignosigHoOro
Kpalo, L0 BUMIPIOETECH TAKUM YAHOM
y is the perpendicular distance, in the plane of triangulation, from the centroidal axis of the member to its relevant
edge, measured, as follows:

— CTUCHYTUIA NOAC: Y HanpsiMi, 3 AKOTO NPUKIIAAaeTbCA HaBaHTaXEHHS

— compression chord: in the direction from which the loads are applied;

— POATArHYTUM NMOAC: Y HANPsIMI, B AKOMY NPYK/1aAaeTbCsl HABAHTAXEHHA

—tension chord: in the direction in which the loads are applied;

— iHWi enemeHTK: 6inbLia BiACTaHb

—other members: the larger distance.

MpumiTtka. logaTkoBi eNneMeHTH — LUe eNeMEHTH, L0 NPU3HAYEHi ANS 3MEHLLEHHSA A0BXWHN NO300BXHbLOIO 3ruHy
iHWKx enemeHTie abo nepegadi NpUKNageHWX HaABaHTAXEHb HA BYaNW. Y po3paxyHKax 3a yMOBW LWAPHIPHUX
3'ejHaHb, CUNW, LLO 4iI0Tb B A0AaTKOBUX eNeMeHTaXx, He 3aexarth Bif, HaBaHTaXeHb, O NPUKNaAeHi B iHLINX By3-
nax, ane Ha NpakTULi BOHW NiAAaTLCA CUIIOBAM BMNNMBAM, WO NOB'SI3aHi 3 XOPCTKICTIO BY3NiB Ta HEPO3PI3HICTIO
NOSICHWX ENEMEHTIB B By3nax.

NOTE: Secondary members comprise members provided to reduce the buckling lengths of other members or to
transmit applied loads to nodes. In an analysis assuming hinged joints, the forces in secondary members are not
affected by loads applied at other nodes, but in practice they are affected due to joint rigidity and the continuity of
chord members at joints.
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6 TPAHWYHI CTAHU 3A HECYYOIO 6 ULTIMATE LIMIT STATES
3OATHICTIO

6.1 3aranbHi NONOXeHHA 6.1 General

(1) YacTtkosi koediuieHTH HagiMHOCTI AnNs onopy (1) The partial factors for resistance apply to the
3aCTOCOBYHOTLCA A0 Pi3HUX XapakTepUCTUYHUX various characteristic values in section 6 as indi-
3HauYeHb B po3aini 6, sk BkazaHo 8 Tabnuui 6.1. cated in table 6.1.

Ta6nuua 6.1 — YacTkoBi koedilieHTn HagiiHOCTI gns onopy

Table 6.1 — Partial factors for resistance

a) onip enemMeHTiB Ta NONepeYHoro nepepisy
a) resistance of members and cross-section:

onip nonepevHUx nepepisis HaAMIPMI TEKYYOCTI, BKNOUYAo4n MicueBy BTpaTy
CTiNKOCTI Mo
resistance of cross-sections to excessive yielding including local buckling
onip eNnemeHTIB NpKY NepeBipKkax BTPaTH CTIAKOCTI eneMeHTiB

resistance of members to instability assessed by member checks

Ym

onip nonepevHUX Nepepisis Ha Po3TAr NPU PyNHyBaHHI

) \ \ \ Y
resistance of cross-sections in tension to fracture M2

b) onip Byanis

b) resistance of joints
Hecy4a 3paTHicTb 6onTis
resistance of bolts

Hecy4a 30aTHICTb 3aKknenok
resistance of rivets

HecyYa 30aTHICTb WTUMATIB Y rpaHUYHOMY CTaHi 32 HECY4OI0 34aTHOCTIO

resistance of pins at ultimate limit states T2

Hecy4a 34aTHICTb 3BapHUX LUBIB

resistance of welds

Hecyya 34aTHICTb NIIACTUH Ha 3MUHAHHA

resistance of plates in bearing

HeCyYa 3aTHICTb Ha 3CyB:

slip resistance:
— Y rpaHU4YHOMY CTaHi 3a Hecy4o10 3aaTHocTio (kaTteropis C)
— at ultimate limit state (category C)
— Y rpaHUYHOMY CTaHi ekcnnyaTauinHoi npugaTHocTi (kaTeropis B)
— at serviceability limit state (category B)

Hecy4a 34aTHICTb iH eKUinHMX BonTiB Ha 3MUHAHHS

bearing resistance of an injection bolt

Hecy4a 3A4aTHICTb By3nis ¢epM i3 3aMKHYTUX Npodinis

resistance of joints in hollow section lattice girders

onip WTUMTIB y rpaHNYHOMY CTaHi ekcnnyaTtauinHol NpUaaTHOCTI

resistance of pins at serviceability limit states

Ym3

Ym3ser

Yma

TMs

YM6 ser

nonepeaHe HanpyXeHHs BUCOKOMILHUX 6onTis

preload of high strength bolts M1

Mpumitka. HYacTkoBi koediuieHTn HagiRHOCTI 444 ANS NOTE: The partial factors vy for crane supporting
NigKPaHOBUX KOHCTPYKLIA MOXYTb OyTW BU3HaueHi B structures may be defined in the National Annex. The
HauioHansHOMy aopaTtky. PekoMeHayroTbCst HACTYMHI following numerical values are recommended:
YUCENbHI 3HAYEHHS:
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AOCTY-H b EN 1993-6:2012

Ymo = 1,00
Y = 1,00
v = 1,25
Ypz = 1,25
r3.ser = 1,10
Tva = 1,00
vims = 1,00
Yme ser = 1,00
vy = 1,10

6.2 Onip nonepe4YHux nepepisis
(1) Aue. 6.2 B EN 1993-1-1.

6.3 Onip enemeHTiB BTpaTi cTinkocCTi
6.3.1 3a2anesHi MON0XKeHHS
(1) Aue. 6.3 B EN 1993-1-1.

6.3.2 Bmpama cmiiikocmi 3a 32uHasibHO-KpY-
MmunbHO hopMOLo

6.3.2.1 3azaneHi nonoxeHHA

(1) Mpwn nepesBipui onopy nigkpaHoBoi 6anku
BTPAaTi CTIAKOCTi 3a 3rMHanbHO-KPYTUNbLHOW hop-
MOIO NOBWHHI BYyTW B3SITi A0 yBarn KPyTUIbHI MO-
MEHTH, WO BUHUKaIOTL BHACMIQOK EKCLEeHTpU-
cUTeTy BEPTUKanNbHUX Aid Ta GiYHNX ropu3oH-
TanbHUX Hagin Woao ueHTpa 3cysy.

Mpumitka. MeTtoan, Bkasadi B 6.3 EN 1993-1-1, He
pO3rNsAaTb KPYTUNbHI MOMEHTH.

6.3.2.2 E¢hekmueHull pieeHb 3acmoCy8aHHs KO-
nicHUX HagaHmMaxeHb

(1) SAKWwo KpaHOBi HaBaHTaXeHHS Bi KONIC Npwu-
KnagarTbCa A0 nigkpaHoBoi 6anku yepes penky,
wo 3moHTOBaHa 6e3 enacToMepHUXx ONOPHUX
nigknaaok, 1o moxe 6ytn 3pobnenHuin 3anac ans
crabinizauii edekTy ropusoHTanbHOro 3cysy B
TOUUi NPUKNagaHHs BepTUKanbHOI peakuii kone-
ca [0 pelKu, Wo BUHUKAE NPU CKPYYEeHHi. AKuwo
nonepeyHuit nepepis 6ankn € NNOCKUM ABOTaB-
posuMm abo 3 BigrMHaMyW nonuub, TO 3a BiACYT-
HocTi  6inMbll  TOYHOrO  poO3paxyHKy MOXHa
NPURHATY TPaaULUINHWUIA BapiaHT, SIKMA Nonsirae B
TOMYy, L0 BepTUKarnbHa peakuis koneca dhakrTvy-
HO NPUKNageHa B LIEHTPi 3CyBY.

(2) Akwo KpaHOBI HaBaHTaXeHHs Bif KOMic nNpu-
KnagalTbCR 4epe3 perky, ska CrnupaeTbcs Ha
enacTtomepHy onopHy nigknaaky, abo npuknaga-
oTbC  GesnocepegHbO 40 BEPXHbLOI NONULi

6.2 Resistance of cross-section
(1) See 6.2 of EN 1993-1-1.

6.3 Buckling resistance of members
6.3.1 General

(1) See 6.3 of EN 1993-1-1.

6.3.2 Lateral-torsional buckling

6.3.2.1 General

(1) In checking the lateral-torsional buckling resis-
tance of a runway beam, the torsional moments
due to the eccentricities of vertical actions and lat-
eral horizontal actions relative to the shear centre
should be taken into account.

NOTE: The methods given in 6.3 of EN 1993-1-1 do
not cover torsional moments.

6.3.2.2 Effective level of application of wheel
loads

(1) If the crane wheel loads are applied to a run-
way beam through a rail without an elastomeric
bearing pad, allowance may be made for the sta-
bilizing effect of the horizontal shift in the point of
application of the vertical wheel reaction to the
rail, that occurs when there is torsional rotation.
Provided that the cross-section of the beam is a
plain or lipped I-section, in the absence of a more
precise analysis it may be assumed to be conser-
vative to take the vertical wheel reaction as being
effectively applied at the level of the shear centre.

(2) If the crane wheel loads are applied through a
rail supported on an elastomeric bearing pad, or
applied directly to the top flange of a runway
beam, the simplification detailed in (1) should not
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niakpaHoBoi Banku, To CrpoweHHs, Wo npea-
cTaBneHe B (1), He 3aCTOCOBYETLCS | BEPTUKanb-
Ha peakuis koneca noBuHHa OGyTu NpuilHATa AK
hakTU4HO NpUKNaaeHa Ha BEPXHIO nonuuio 6ankw.

(3) Y pasi konicHUX HaBaHTaXeHb Bi4 MOHopenb-
coBoro Tensgepa abo nigBicHOro KpaHa NOBUHEH
6yTK BpaxoBaHun ctabiniyounin edekT npukna-
AaHHA HaBaHTaXXeHb A0 HWKHLOI Nonuui banku.
MpoTe y 3B'A3Ky 3 MOXNUBUM €(PEKTOM pOo3ronay-
BaHHA BaHTaxiB, WO NigHIMAOTLCA, 3a BiaCyT-
HOCTi 6inbW TOYHOTO PO3PaxyHKYy BepTUKanbHY
peakuito He cnig cnpuimaTt Ak echeKTUBHO Npu-
KnageHy HWXK4Ye 3a piBeHb BepPXHbLOT MOBEPXHI HU-
XHbOI nonwuuj.

6.3.2.3 Memodu ouiHku

(1) Onip BTPaTi CTINKOCTI 3a 3rMHaNbLHO-KPYTUNb-
HoK hopMOto NigkpaHoBoi Hankw, LWo BiNbHO 0b-
nepta, Moxe OyTU poO3paxoBaHUA LUNAXOM
nepesipkn CTUCHYTOI NONUui ANKC oagHa n'Ata
YyacTuHa CTiHKM Banku Ha BTpaTy CTIMKOCTI 3a 3rn-
HanbHOK (HOPMOI0 K eneMeHT, WO npaue Ha
CTUCK. BiH noBuHeH GyTW nepesipeHW Ha no-
30BXHE 3yCUNNA CTUCKY, LLO AOPIBHIOE 3rHanb-
HOMY MOMEHTY BiJ BepTUKaNbHUX HaBaHTaXeHb,
noAiNeHoMy Ha BiACTaHb MiX LieHTpaMu Baru no-
nnue. 3ruHanbHUA MOMEHT Big GiYHUX rOpPU30H-
TanbHWUX HaBaHTAXEHb TaKoX cnig B3ATW 00
yBarv pasoMm 3 BNNMBAMKN KPYHEHHS.

Mpumitka. HauioHanbHWA OOAATOK MOXE MICTUTH
anbTepHaTUBHI MeTOAU OUiHKU. PekoMeH40BaHU Me-
TOA BKa3aHO B 4OAATKY A.

6.4 CxnageHi CTUCHYTI eneMeHTH
(1) OAve. 6.4 EN B 1993-1-1.

6.5 Onip cTiHkn 6ankn HaBaHTa)XXeHHsM Bif
Konic

6.5.1 3azanbHi NonoxeHHR

(1) Crixka nigkpaHoBoi banku, Ha siky BCTaHoBNa-
HUA nanybHWI KpaH, noBuHHA OyTU nepesipeHa
Ha onip NnonepeYHUM cunam, Lo 3'ABNAIOTLCA Big
KOMICHMX KPAHOBMX HaBaHTaXEHb.

(2) Mpw uin nepesipui echekTamm BIYHOTO ekcUeH-
TPUCUTETY HABAHTaXEHb Bifl KOMNIC MOXHa 3HeX-
TyBaTW.

(3) Onip cTiHkn 6anku NPOKaTHOrO 4M 3BapHOro
nepepisy NoNepevyHUm cunam, Wo nepesarnTbes
Yepes nonuyto 6ankun, cnig sM3Ha4aTu, BUKOpUC-
ToBYyIOUM po3gin 6 EN 1993-1-5.
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be relied upon, and the vertical wheel reaction
should be taken as being effectively applied at the
level of the top of the flange.

(3) In the case of wheel loads from a monorail
hoist block or an underslung crane, the stabilizing
effect of applying the loads to the bottom flange
should be allowed for. However due to the possi-
ble effects of swinging hoist loads, in the absence
of a more precise analysis the vertical reaction
should not be taken as being effectively applied
below the level of the top surface of the bottom
flange.

6.3.2.3 Assessment methods

(1) The lateral torsional buckling resistance of a
simply supported runway beam may be verified
by checking the compression flange plus one fifth
of the web against flexural buckling as a compres-
sion member. It should be checked for an axial
compressive force equal to the bending moment
due to the vertical actions, divided by the depth
between the centroids of the flanges. The bending
moment due to the lateral horizontal actions
should also be taken into account, together with
the effects of torsion.

NOTE: The National Annex may specify alternative
assessment methods. The method given in Annex A is
recommended.

6.4 Built up compression members
(1) See 6.4 of EN 1993-1-1.

6.5 Resistance of the web to wheel loads

6.5.1 General

(1) The web of a runway beam supporting a
top-mounted crane should be checked for resis-
tance to the transverse forces applied by the
crane wheel loads.

(2) In this check, the effects of the lateral eccen-
tricity of the wheel loads may be neglected.

(3) The resistance of the web of a rolled or welded
section to a transverse force applied through a
flange should be determined using section 6 of
EN 1993-1-5.
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(4) Baaemogito nonepeyHnUx Cun 3 MOMEHTaMU |
no3goBXHiMu cunamn ame. B 7.2 EN 1993-1-5.

6.5.2 JoexuHa xopcmxoi onopu

(1) [loBXUHa XOPCTKOI ONOPKN Sg Ha BEPXHiN no-
BEPXHi BEpXHbOT nonuui 6ankun Big KonNiCHUX Kpa-
HOBUX HaBaHTaXeHb, WO nepefawnTbCs Yepes
pelky, BkasaHa B 6.5 EN 1993-1-5 ta moxe 6yTn
OTpUMaHa 3a JonoMoroio:

HA BT L LN 1 O0VTU.L VU 1A

(4) For the interaction of transverse forces with
moments and axial force, see 7.2in EN 1993-1-5.

6.5.2 Length of stiff bearing

(1) The length of stiff bearing s on the upper sur-
face of the top flange, due to a crane wheel load
applied through a rail, to be used in 6.5 of
EN 1993-1-5, may be obtained by using:

Ss =logr =2t . (6.1)

ne:
los — etbekTuBHa HaBaHTaxeHa [AOBXWHA Ha
HWXKHIA CTOPOHi BEpXHLOI nonudi, Tabnuuga 5.1;

t;— TOBLUMHA BEPXHLOI NOMUL.

6.6 Brpara cTikocTi nnacTuH

(1) Onsa BTpaTh CTIKKOCTi NNAcTUH 3BapHOro ne-
pepisy cnig 3acTtocoBysaTtu NpasKna, Lo BKasaHi
8 EN 1993-1-5.

(2) PospaxyHOK BTpaTu CTINKOCTI NNacTUH ene-

MEHTIB Y rPaHUYHOMY CTaHi 3a HeCy4olo 3aaTHic-

TIO Cnif BUKOHYBATU 32 AONOMOrOH OOHOro 3

HaCTYMHUX MeToAis:

— onip po3paxyHKOBUM HOPMAaSnbHUM HanpyXeH-
HAM, OOTUHHUM HANPYXXEHHAM Ta NONEPEYHUM
cuUnam BM3HA4aEeTLCA BIANOBIAHO A0 po3ainis
4, 5 abo 6 EN 1993-1-5, ix kOMbiHyBaHHsI BU-
KOHYETLCS1 32 OONOMOroK BiAnoBiaAHuX op-
Myn B3aemogii B po3aini 7 EN 1993-1-5

— onip gnsa nonepeYHUx nepepisis knacy 3 3 rpa-
HUYHUMW HaNPYXEeHHAMW BiO MiCLLeBOT BTPaTH
CTIAKOCTI BM3Ha4yaeTLCA BiANOBIAHO OO pO3-
ainy 10 EN 1993-1-5.

(3) Ona enemeHTiB XOPCTKOCTI B MiAKPINNeHUX

nnacTuHax nig Oieto CTUCKY Ta sIKi OTPUMYIOTb A0-

[ATKOBI 3rMHanbHi MOMEHTU Bi4 HaBaHTAXEHb,

Wo AiloTb MonepevHo NMoWMHI  NigKpinneHoi

NNacTUHKW, CTIRKICTb MOXe OyTU pospaxoBaHa

BignosiaHo Ao 6.3.3 EN 1993-1-1.

6.7 Onip HMXHLOT nonuui 6ankn
HaBaHTaXXeHHAM Big Konic

(1) PoapaxyHkoBuil onip Frry HWKHBOI Monuui
Banku konicHoMy HaBaHTaXeHHI0 F, £, BiA niagic-
Horo kpaHa abo KOHTaKkTHOro ponuka tenbdgepa
(ame. puc. 6.1), cnig BU3Ha4aTK 3.

2
legetefy T Ymo 1

where:

lo5 s the effective loaded length at the underside
of the top flange, from table 5.1;

t¢is the thickness of the top flange.

6.6 Buckling of plates

(1) For buckling of plates in a welded section the
rules in EN 1993-1-5 should be applied.

(2) The plate buckling verification of members at
the ultimate limit state should be carried out using
one of the following methods:

— resistances to design direct stresses, shear
stresses and transverse forces are determined
according to section 4, 5 or 6 respectively of
EN 1993-1-5, and combined using the
appropriate interaction formulae in section 7 of
EN 1993-1-5,

— the resistance is determined on the basis of
class 3 cross-sections with stress limits gover-
ned by local buckling according to section 10
of EN 1993-1-5.

(3) For stiffeners in stiffened plates loaded in com-
pression which receive additional bending mo-
ments from loads transverse to the plane of the
stiffened plate, the stability may be verified ac-
cording to 6.3.3 of EN 1993-1-1.

6.7 Resistance of bottom flanges to wheel
loads

(1) The design resistance F;gy of the bottom
flange of a beam to a wheel load F, g from an un-
derslung crane or hoist block trolley wheel, see
figure 6.1, should be determined from:

Frry =
f,Rd am

2
_( OrEd | | (6.2)
fy IYmo
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ne:
lor — ebexTuBHa JOBXWHA Nonuui, WO YUMHUTL
onip HaBaHTaXEHHIO Bif, Konic, auB. (3);

m ~nneye BHYTPIWHbLOI napu cun Bif KOMiCHOro
HaBaHTaXeHHA [0 HaWbnWXK4oi rpaHi CTiHKW,
ovB. (2);

tr— TOBLYMHA NONMWL;

Of gy — HANPYXEHHA No cepeaHin niHii nonuui, wio
BUKMWKAHE NOBHWM BHYTPILLHIM MOMEHTOM Banku.

(2) Mneye BHYTPIWHLOI NApKU CMN M BiA KONICHOro
HaBaHTaXKEHHA 00 HaWbnuX4oi rpaHi  CTiHKK
NOTPiOHO BM3Ha4aTHh HACTYNHUM YUHOM:

— ANfA NpoKaTHOro nepepiay:

where:

I is the effective length of flange resisting the
wheel load, see (3);

m is the lever arm from the wheel load to the root
of the flange, see (2);

t¢is the flange thickness;

of g4 I8 the stress at the midiine of the flange due
to the overall internal moment in the beam.

(2) The lever arm m from the wheel load to the
root of the flange should be determined as fol-
lows:

—~ for a rolled section:

m=05(b-t,)-08r-n; (6.3)
— [Ansi 38apHOro nepepisy: — for a welded section:
m=05(b-t,)-08y2a-n, (6.4)
ae: where:

a — TOBLYMHA KYTOBOrO 3BapHOro LIB3;
b — wwupwHa nonuui 6anku;

n — BificTaHb Bif, OCi KONICHOrO HaBaHTaXEHHA 4O
KPOMKW NOMULL;

r — pagliyc cnpsbKeHHs NonuUb 3i CTIHKOIO;
t,, ~ TOBLUMHA CTiHKK Banku.

(3) EcdbextrBHa nosxuHa nonuui g WO YYHUTL
onip HaBaHTaXEHHIO Bif OAHOIO Koneca, Moxe
6yT1 Bu3HadeHa 3 Tabnuui 6.2.

Tabnuus 6.2 - EcbekTusHa fOBXUHA lof

Table 6.2 — Effective length l ¢

a is the throat size of a fillet weld;
b is the flange width;

n is the distance from the centreline of the wheel
load to the edge of the flange;

ris the root radius;
t, is the web thickness.

(3) The effective length of flange 14 resisting one
wheel load should be determined from table 6.2.

Bunagok Mosuuis koneca ]
Case Wheel position eff

Koneco posTtawoBaHe nopsg 3 Henigcune-

a HUM NPOCTUM BY3nOM . . 2(m+n)
Wheel adjacent to a non-reinforced simple
joint
Koneco poaTtawosaHe Ha BifcTaHi Bif KiHUA 42 (m+n) ana (for) x,, > 42 (m+n)
eneMeHTa

b Wheel remote from the end of a member 242 (m +n) +0,5x,, Ans (for)

Xy < 4«/§(m +n)
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KiHeub Tabnuui 6.2

Bunapok MNo3uuisa koneca I
Case Wheel position eff
Koneco posTtalloBaHe nopsg 3 TYNMKOBUM X X 2
yNopoM Ha BiACTaHi X, < 2\/§(m +n) Bif 2(m+n) Tne_ + 1+(F9J :
KiHLS eneMeHTa
Wheel adjacent to an end stop at a distance ane (but) < «/é(m +n) + Xe
Xg < 2\/§(m +n) from the end of the ans (for) x,, > 2«/§(m +N)+ Xg
member
¢ { 2
2(m+n) Z(-e—+ 1+(X—QJ ,
m m
ane (but) < \/§(m +n)+ ﬁ"—gﬁ
ans (for) x,, < 2J§(m +N) +Xg
Koneco posTawosaHe nopag 3 kiHuem ene- (m+ n)2
MEHTY, LLIO NOBHICTIO NIANNPaETLCA 3HU3Y 2\/§(m + n) + Xg o et
abo cnupaeTbcs Ha npuBapeHy TopueBy Xe )
nnacTuHy, AvB. puc. 6.2, Ha BiacTaHi 2(m+n)
Xe < 2\/§(m +n) BiO KiHLS eNneMeHTy Ana (for) x,, > 2"/5(”7 +n) T Xe t Xe
d Wheel adjacent to an end that is fully >
i Xg + X 2(m+n
supported either from below or by. a welded Ji(m +n) + ( e w) N ( )
closer plate, see figure 6.2, at a distance 2 Xe
X szﬁ(m +n) from the end of the 2(m+n)2
member ans (for) x,, < 2\/§(m +n) +Xg + ———m—
Xe
ne
where:
Xo — BifiCTaHb Bif KiIHLUA enemMeHTa A0 oCi koneca
X, is the distance from the end of member to the centreline of the wheel;
X, — BigCTaHb MiX konecamm
X, is the wheel spacing.

PucyHok 6.1 — 3ruH HKHBLOT nonuui 6anky npu HenigcuneHux Byanax Ha BigCTaHi Big KiHua 6ankn
Figure 6.1 — Bending of bottom flange remote from ends and at non-reinforced joints
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PucyHok 6.2 — 3rux HWKHBOT nonuui 6anku , Lo NOBHICTIO NIANNPAETECA 3HU3Y

Figure 6.2 — Bending of bottom flange at fully supported ends

7 TPAHWUYHI CTAHU
EKCMNYATALUIAHOI NPUOATHOCTI

7.1 3aransbHi NONOXeHHA

(1) B oONOBHEHHA 4,0 KPUTEPIiB FPaHUYHOIO CTaHy
3a HECY4OI0 3[1aTHICTIO TAKOX NOBWUHHI 3340BOSb-
HATUCA HaCTYNHi KPUTEpii rPaHWYHOro CTaHy
ekcnnyaTauinHoi npuaaTHOCTI:

a) obmexeHHs aechopmallivt Ta nepemitieHb, ave. 7.3:

—~ BepTukanbHUx agedopmadin nigkpaHoBoi ban-
KW aAnsa 3anobiraHHs HaAMIPHUM KONMUBAHHAM,
AKi BUHUKAIOTL NpU poboTi abo nepemilieHHi
Tenodepa Y1 KpaHa;

—~ BepTuKanbHUX gedopmadint nigkpaHosoi 6an-
K1 Ans 3anobiraHHA HagMipHOMY yXuny nigkpa-
HOBOI Banku;

~ nepenagy BepTukanoHux aedopmadin napu
niakpaHoBux Banok agnsa 3anobiraHHA HaaMip-
HOMY YXUNY KpaHa;

— ropusoHTanbHux gedopmadin  nigkpaHoBUX
6anok ANA 3MEHLWEHHS NepeKkocy KpaHa;

— 60KOBOro NEpeMiIEeHHA ONOPHUX KOMOH abo
KapKkaciB B piBHi ONop kpaHa ans 3anobiraHHs
HaaMIpHIN aMnNiTyAi KONUBaHHA Kapkacis;

~ nepenagy 60KOBOro nepeMilleHHA CycigHix
KONoH abo KapkaciB Ans 3anobiraHHa PiskuM
3MiHaM B rOPU3OHTaNbHUX LUMNSIXax KPaHiB, i
NPUBOAATL [10 NEPEKOCy Ta MOXNMBUX aedop-
MaLii MOCTOBUX KpaHiB
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7 SERVICEABILITY LIMIT STATES

7.1 General

(1) In addition to the ultimate limit state criteria,
the following serviceability limit state criteria
should alsobe satisfied:

a) deformations and displacements, see 7.3:

— vertical deformation of runway beams, to avoid
excessive vibrations caused by hoist or crane
operation or travel,

— vertical deformation of runway beams, to avoid
excessive slope of the runway;

— differential vertical deformation of a pair of
runway beams, to avoid excessive slope of the
crane;

— horizontal deformation of runway beams, to
reduce skewing of the crane;

— lateral displacement of supporting columns or
frames at crane support level, to avoid
excessive amplitude of frame vibrations;

— differential lateral displacement of adjacent
columns or frames, to avoid abrupt changes in
horizontal alignment of crane rails, causing
increased skewing and possible distortion of
crane bridges;
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— NONEpPEeYHUX 3MilEHb, LLO 3MIHIOKTh BiACTaHb
MK napoto nigkpaHosux 6Ganok, Ans 3a-
nobiraHHA nowKoAXeHHIO pebopa konic, pen-
KOBWUX KpinneHb abo KOHCTPYKLiN KpaHiB;

b) obMexeHHs rHy4KoCTi NNacTUH 3 METOK BUK-
NOMEHHA BUAMMOT BTPATK CTiKKOCTI NnactuH abo
BUNUHAHHA CTiHKU Danku, gve. 7 .4;

c) oOMeXeHHA HanpyXeHHs, 3 MeTolo 3abesne-

YeHHN 3BOPOTHLOI NOBeAiHKW, AnB. 7.5:

— Tam, ge koneca besnocepeaHbo CNUPaTLCH
Ha nonuuto nigkpaHoBsoi banku, auB. 2.7,

— nia BunpoGyBanbHUM HaBaHTaxeHHaAM (2.10
EN 1991-3), aus. 2.8(1);

— Tam, Ae 3aranbHui po3paxyHokK y NNACTUYHIN
cTafii BAKOPUCTOBYETBCA ONA NEPEBIPKA B
rPaHUYHOMY CTaHi 3a Hecy4qow 3[aTHICTIO,
aue. 5.4.1(2).

7.2 Po3paxyHkoBi moaeni

(1) HanpyxeHHs Ta nepemilleHHA B rpaHUYHUX
cTaHax ekcnnyaTauitHol NpUaaTHOCTI cnig BUS-
HayaTu NiHIKHUM NPY>XXHUM PO3PaxyHKOM, AUB.
EN 1993-1-1.

MpumiTtka. CnpolieHi po3paxyHKoBi Mogeni NiaxoanTb
AJ1A po3paxyHKiB Hanpy)KeHHSA 3a YMOBM, L0 CMPOLWEH-
HA 3a6e3neyyoTb 3anac MILHOCTI.

7.3 Mexi aedbopmauini Ta nepemiuieHb

(1) KOHKpeTHI 0OMEXEHHS, a TakoX rpaHuyHi Ha-
BaARTAXEHHA 33 €KCNNyaTauiiHOW NPUAATHICTIO,
32 AKUX BOHU 3aCTOCOBYHOTLCA, NOBUHHI OyTU
Y3roaXeHi Ans KOXKHOro NPOEKTy.

MNpumiTka. HauioHanbHWii 4OAATOK MOXE BCTAHOBTU
rPaHW4Hi 3Ha4YeHHA ANA BEPTUKaNLHNX | rOpU3oHTanb-
HUX nporvHie. MpaHWYHi 3HaYEHHA, BKasaHi B Tabnu-
Ui 7.1, pekoMeHRayoTbCA AN TOPU3OHTaNbHUX NPOTUHIB
NpyU  XapaKTepPUCTUMHOMY MOEAHAHHI HaBaHTaXEHb.
paHW4Hi 3Ha4YeHHsn, BKasaHi B Tabnuui 7.2, pekomeH-
AyTbCH ANA BepTUKANbHUX NPOTUHIB NpU Xapakrte-
PUCTUYHOMY NOEAHaHHI HaBaHTaxeHb 6e3 Byab-akux
AVHaMiYHUX KoediLieHTIB NOCUNeHHS.

— lateral movements that change the spacing of
a pair of crane beams, to avoid damage to
wheel flanges, rail fixings or crane structures;

b) plate slenderness, in order to exclude visible
buckling or breathing of web plates, see 7.4;

c) stresses, in order to ensure reversible beha-

viour, see 7.5:

— where wheels are supported directly on the
flange of a runway beam, see 2.7;

— under crane test loading (from 2.10 of
EN 1991-3), see 2.8(1);

— where plastic global analysis is used for the
ultimate limit state verification, see 5.4.1(2).

7.2 Calculation models

(1) Stresses and displacements at serviceability
limit states should be determined by linear elastic
analysis, see EN 1993-1-1.

NOTE: Simplified calculation models may be used for
stress calculations, provided that the effects of the
simplifications are conservative.

7.3 Limits for deformations and
displacements

(1) The specific limits, together with the service-
ability load combinations under which they apply,
should be agreed for each project.

NOTE: The National Annex may specify the limits for
vertical and horizontal deflections. The limits given in
table 7.1 are recommended for horizontal deflections
under the characteristic combination of actions. The
limits given in table 7.2 are recommended for vertical
deflections under the characteristic combination of
actions without any dynamic ampilification factors.
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Ta6nuuna 7.1 — [PaHUYHI 3HAUYEHHS FOPU3OHTASNBHUX MPOFUHIB

Table 7.1 — Limiting values of horizontal deflections

Onuc npornHy (nedopmadin abo nepemiwieHHs)
Description of deflection (deformation or displacement)

Cxema
Diagram

a) NopusoHTanbHa gedopmadin 8y nigkpaHoBoi 6anku, Wwo
BUMIPIOETLCSA B PiBHI BEPXY KPAHOBOI PEKH:

a) Horizontal deformation &, of a runway beam, measured at
the level of the top of the crane rai:

8, <L /600

b) Nlopu3aoHTanbHe NepeMilleHHA 6y pamu (abo KONOHW) B PiBHI
Onopw KpaHa BHACNIAOK Aii KpaHOBUX HABAHTAXEHb:

b) Horizontal displacement 3,, of a frame (or of a column) at
crane support level, due to crane loads:

8, <h, /400

ae
where:

h, = BUCOTa A0 PIBHA, [ie CNUPAETbLCA KpaH (Ha penky abo Ha
nonuuio 6anku)

h. is the height to the level at which the crane is supported (on
a rail or on a flange)

-
ij

c¢) Pizuuus A8y, MiX FOPU3OHTaNbHUMK NepeMillieHHAMA
CyCiAHiX KapkaciB (abo KONoH), Ha AKi cnupaTees 6anku
BHYTPILWHIX NiAKPaHOBUX LINAXIB:

c) Difference Ad,, between the horizontal displacements of
adjacent frames (or columns) supporting the beams of an
indoor crane runway:

A8, <L 1600

d) PisHuus ASy Mi>XK FOPU3OHTaNbHUMK NepeMILLIEHHAMN
CyciaHix konoH (abo kapkacis), Ha siki cnupatoTbea banku
NigKpaHOBUX LUMSAXIB, WO 3HAXOAATLCA HA30BHI:

d) Difference &, between the horizontal displacements of adja-
cent columns (or frames) supporting the beams of an outdoor
crane runway:

— BHacnigok aji kom6iHauii 6i4HnMx cun kpaHa Ta BiTPOBUX
HaBaHTaXeHb nig Yac poboTu

— due to the combination of lateral crane forces and the in-ser-
vice wind load:

A8, < L1600,

— BHacNifok Aii BiTpOBUX HaBaHTaXeHb Npu HEPOHOYOMY KpaHi
- due to the out-of-service wind load:

AaysLMOO

-
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KiHeub Tabninui 7.1

Bif BNNUBY 3MiHW TEMNepaTypHUX YMOB:
e) Change of spacing As between the centres of crane rails,
including the effects of thermal changes:

As <10 MM (mm)

(aue. npumitky) (see NOTE)

Onwuc nporuny (gedopmauin abo nepemileHHs) Cxema
Description of deflection (deformation or displacement) Diagram
e) 3MiHa BificTaHi AS MiX OCAMU KPaAHOBUX PENOK, B TOMY YKUCAI L $14s !

MpurmiTKa. FopU3oHTanNbHI NPOrMHA i BIOXUNEHHA NigKPaHOBUX LUNAXIB
NPy NPOEKTYBaHHI KpaHa, po3rnAgaTbeA chinbHo. MNMpUARATRI Nporn-
HU i BIAXWNEHHA 3anexaTsb Bif AeTanen i 4oNyckiB HaNpPAMHUX. AKWo
BigcTaHb ¢ Mixk pebopaamu Konic kpaHiB Ta KpaHoBOH peitkoto (a6o Mixk
anbTepHAaTUBHUMM  HaNPAMHUMU  Ta NigkpaHoeow 6ankow) Bxe
BiAnoBigae BMMoramM gonyckie, To MoXxyTe ByTu crieumcpixoBaHi 6inbL
BMCOKi PaHWYHi BiXMNEHHA ANA KOXKHOMo NPOEKTY 3a Y3rOAKEHHAM 3
NnocTayanbHUKOM KPaHiB i 3aMOBHUKOM.

NOTE: Horizontal deflections and deviations of crane runways are
considered together in crane design. Acceptable deflections and
tolerances depend on the details and clearances in the guidance
means. Provided that the clearance ¢ between the crane wheel flanges
and the crane rail (or between the alternative guidance means and the
crane beam) is also sufficient to accommodate the necessary
tolerances, larger deflection limits can be specified for each project if
agreed with the crane supplier and the client.

C 17

Tabnuua 7.2 — MpaHn4Hi 3Ha4EHHA 4NRA BEPTUKANLHUX NPOrMHIB

Table 7.2 — Limiting values of vertical deflections

Onwuc nporuny (aedopmadis abo nepeMilieHHN)
Description of deflection (deformation or displacement)

Cxema
Diagram

a) BepTukansHa nedopmaduin &, nigkpaHoBoi banku:
a) Vertical deformation 6, of a runway beam:

8, <L/600 i &, <25MM (mm)

BeprukaneHy fedopmallito 8, cnig npuimaty sik 3aransHy ae-
copmallito BHacnigok gii BepTUkanbHUX HaBaHTaXKeHb MiHYC
MOXNNBUA NONEPELHIN 3rMH 3riAHO &5, Ha puc. A1.1 EN 1990
The vertical deformation &, should be taken as the total
deformation due to vertical loads, less the possible
pre-camber, as for §,.,.., X in figure A1.1 of EN 1990.

P~ P

g

L .

b) PisHuusa Ah, mix BepTukansHumMu fedopmadlismm asox 6a-
NOK, WO CTBOPIOIOTL NiAKPAHOBI WNSXM:

b) Difference Ah, between the vertical deformations of two
beams forming a crane runway:

Ah, < s/600

Ah,_i_‘
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KiHeub Tabnuui 7.2

8 pay < L 1500

Onwuc nporuny (nedopmadis abo nepeMileHHs) Cxema
Description of deflection (deformation or displacement) Diagram
c) BeptukansHa nedgopmallis 8, niakpaHoBoi 6anku Ana Mo- | A )
HOPENbLCOBOro NiANOMHOro 6noKa BIAHOCHO WOro onop K Bomy iz
BHACiQoK Aii TiNbKA KOPUCHOIO HaBaHTaXEHHRA: [ 1
t ]

c) Vertical deformation §,,,, of a runway beam for a monorail !
hoist block, relative to its supports, due to the payload only:

7.4 O6bMexeHHA NOBTOPIOBAHOro MicueBOro
BMNWHAHHA CTiHKW 6anku

(1) MHyukicTb NacTUH CTiHkKU 6anku NOBUHHA
6yt obmexeHa ansa 3anobiraHHs i HagMipHOMY
MOBTOPIOBAHOMY  BUMUHAHHIO, WO  MOXe
BUKNUKATKM BTOMY 3'€aAHaHb CTiHKM Oanku 3
nonuueto abo npunernux 3'egHaHb.

(2) HagMmipHAM NOBTOPIOBaHUM BUMUHAHHAM CTiH-
KA MOXHa 3HexXTyBaTu B cTiHkax 6anku, ae 3ago-
BOIbHAETLCS HACTYNHWUA KPUTEPIN ANA kombiHauin
HaBaHTaXKeEHb, LLO YaCTo NosToptooTLEA, ave. EN 1990:

7.4 Limitation of web breathing

(1) The slenderness of web plates should be lim-
ited to avoid excessive breathing that might resuit
in fatigue at, or adjacent to, the web-to-flange
connections.

(2) Excessive web breathing may be neglected in
web panels where the following criterion is satis-
fied under the frequent load combination, see
EN 1990:

2
O x,Ed,ser +
kO'GE

ae:
b — HariMeHLWI po3Mip naHeni CTiHku banku;

K, k. — KoediluieHTV MiHinHOl BTPaTK CTINKOCTI Y
NpyxHin ctagii, HasegeHi 8 EN 1993-1-5;

o = 199.00_02, H/MMZ;
(b/t,)

Oy Ed, ser— HOPMaIIbHE HanpyXeHHA CTiHku 6anku;

Ted,ser — 3CYBHE HANPYXEHHSA CTiHKK Garnku.

(3) HagMipHuM noBTOPIOBAHKMM BUNUHAHHAM CTiHKW
MOXHA 3HEXTYBaTH B CTiHkax Oanku 6e3 noB3LoBX-
HiX eNEMEHTIB XOPCTKOCTI, ANA SAKAX BiAHOLUEHHSA
bA, cknapae meHwe 120, ge t,, — TOBLUUHA CTIHKM.

7.5 3BopoTHa noBeAiHka

(1) Wo6 3abe3neunty 3BOPOTHY NoBeAiHKY, Ha-
MPYXKEHHRA Gry sor | TEG sor WO BUHUKAIOTH BiA, BiA-
MOBIAHWUX XapakTepucTudHux kombiHauin HaBaH-
TaXxxeHb abo KombiHauin BunNpobysanbLHUX HaBaH-
TaXeHb, PO3pPaxoBaHUX NPU HaNexXHOMYy Bpaxy-
BaHHI BignosigHUx edreKTiB 3CyBHOIo 3ani3HIOBaHHSA
B LUMPOXMX NONULAX Ta OOAATKOBUX BNMKUBIB Big
nedopmadiiv (Hanpuknag, 404aTKOBUX MOMEHTIB
B rpatvyactux depmax), NoBUHHI ByTn obMeEXeEHI
TakuM YUHOM:
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St

2
1,1
_T":d'siJ <11, (7.1)

krGE

where:
b is the smaller dimension of the web panel;

ks k. are the linear elastic buckling coefficients
given in EN 1993-1-5;

_ 1900002 Nfmm2]
(b/ty)

Oy £d,ser IS the direct stress in the web panel;

Teq ser IS the shear stress in the web panel.

(3) Excessive web breathing may be neglected in
web panels without longitudinal stiffeners, in
which the ratio bA,, is less than 120, where £, is
the web thickness.

7.5 Reversible behaviour

(1) To ensure reversible behaviour, the stresses
Ogg ser aNd Ty 5o €SUItINg from the relevant char-
acteristic load combination or test load combina-
tion, calculated making due allowance where
relevant for the effects of shearlag in wide flanges
and for the secondary effects induced by defor-
mations (for instance secondary moments in
trusses) should be limited as follows:
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Sedser <fy !l Ymser (7.2a)

y . (7.2b)

TEdser S =
‘/gYM,ser

\/(G x.l:'d,ser)2 +3(”‘Ed,ser)2 <fy /YMser (7.2c)

\/(G x,Ed,ser )2 + (G y,Ed ser )2 - (G x,Ed,ser )(G y,Ed,ser )"' 3 (TEd,ser )2 <ty /ymseri (7.2d)

\/(0' x,Ed,ser )2 + (Gz,Ed,ser )2 _(6 x,Ed,ser )(Uz,Ed,ser )+3(TEd,ser )2 <fy I'Ymser i (7.20)

ne:
Oy Ed,ser — HOPManbHE HanpyXeHHs B NOB3A0BX-
HbOMY HanpsmMi;

Oy, Ed,ser — HOPMambHe HanpyxeHHs B Gi4HOMY-

HanpsaMi;
Oy £d sor — HOPMaINbHE HaNpyXXeHHA B nonepeYHo-
MY Hanpsimi;

TEd,ser ™ cninbHEe A0TUYHE HaNpy>XXeHHA.

Mpumitka. YnucenoHe 3HAYEHHS Yy ser MOXE BYTH BUS-
HayeHe B HaujoHansHomy aoaaTtky. PekomengoBaHe
3HaveHHs cknagae 1,00.

(2) HominanbHe HanpyXeHHA Ans NigkpaHoBUX
6anok, Ha fAKi cNUpaloTbCsl 3MOHTOBAaHI 3BepXy
KpaHW, NOBUHHE BKNIOYATU MicUEeBe HOpManbHe
HAMNPYXEHHS Gy, g ser B CTIHUI Gankwn, ams. 5.7.1,
B [OMOBHEHHR [0 3aranbHOro HanpyXeHHs
Oy Ed,ser | TEd,ser STVHANBHUM HANPYXXEHHAM G g4,
LLO BUKIMKAHE EKCLEHTPUCUTETOM HaBaHTaXeHb
Big konic (guB. 5.7.3), MOXXHa 3HEXTyBaTH.

(3) HomiHanbHe HanpyXeHHs ANs NifKpaHOBUX
6anok 3 moHopenbcoBum Tenbgepom abo 3
NigBICHUM KpaHOM MOBWHHE BKIMIOYMATU MicCLEBI
HaNPYXEHHS oy £q ser | Coy,£d,ser B HWKHIA NONUL
(ame. 5.8), B AONOBHEHHA [0 3aranbHOro Hanpy-

XEHHA Oy £y ser | OFd,ser

7.6 KonuBaHHA HWXHLOI nonuui 6anku

(1) MoMiTHKUX BiYHUX KONMBaHb HWXHLOT NONWUL
nipkpaHosoi 6anku, Wo BiNbHO obnepTa, AKi BU-
HUKaTb Npu poboTi abo nepemilleHHi kpaHa, He-
06XxigHO yHUKaTU.

(2) BBaxaeTbcA [oCTaTHIM, SKWO 3HAYEHHS
koedilieHTa rHy4KoCTi L/i, HWKHBOT Nnonuui He ne-
pesuilye 250, ae i, — paaiyc iHepuil HUXHbOT Nno-
nuui, a L — oro BiACTaHb MiX MonepevHuMmn
3aKpinneHHaMu.

where:

Oy Ed.ser IS the direct stress in the longitudinal di-
rection;

Oy Ed,ser 1S the direct stress in the lateral direction;

O, £d seriS the direct stress in the transverse direc-
tion;
Teg ser 1S the co-existing shear stress.

NOTE: The numerical value for yy, s., may be defined in
the National Annex. The recommended value is 1,00.

(2) The nominal stresses for runway beams sup-
porting top mounted cranes should include the lo-
cal direct stress o, g4 5 in the web, see 5.7.1, in
addition to the global stresses o, g4 o, aNd 14 5o
The bending stress st g, due to the eccentricity of
the wheel loads, see 5.7.3, may be neglected.

(3) The nominal stresses for runway beams with a
monorail hoist block or an underslung crane
should include the local stresses 6,, g4 @nd
Ooy,Ed,ser IN the bottom flange, see 5.8, in addition
to the global stresses 6, g4 sor @aNd Oy ser -

7.6 Vibration of the bottom flange

(1) The possibility of noticeable lateral vibration of
the bottom flange of a simply supported crane
runway beam, induced by crane operation or
movement, should be avoided.

(2) This may be assumed to be satisfied if the
slenderness ratio L/, of the bottom flange is not
more than 250, where i, is the radius of gyration of
the bottom flange and L is its length between lat-
eral restraints.
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8 KPINUNbHI AETAJI, 3BAPHI LLIBU,
FANIbMIBHI 3'€AHAHHSA TA PEAKWN

8.1 3'eAHaHHsA 3 BUKOpUCTAHHAM bonTiB,
3aknenok abo wtudgTis

(1) Ous. po3gin 3 EN 1993-1-8.

(2) Y s'egHaHHi, WO 3a3Hae Aii 3rnHanbHOro Mo-
MEHTY, pOo3nogin BHYTPILWHIX 3ycunb NOBUHEH
ByTu niHinHO NpornopuiiHAM BiACTaHI Bif LeHTpa
NoOBOpPOTY.

8.2 3BapHi 3'¢aHaHHA
(1) Ous. pospin 4 EN 1993-1-8.

(2) Y nigkpaHoOBUX KOHCTPYKUiAX nepepuBYacTi
KYTOBI 3BapHi LWBW HE NOBWHHI BUKOPUCTOBYBATU-
CA Tam, 4e BOHU MOXYTb NPUBECTU [10 YTBOPEHHSA
KOPO3iNHUX HiLl.

Mpumitka. BoHW MOXYTb BUKOPUCTOBYBATUCA TaM, Ae
3'eHaHHS 3axUWeHi Big BNAWBY KNiIMaTUYHUX YMOB,
Hanpuvknaga, Ansa 3aMKHyTUX Npodinis.

(3) MepepusyacTi KyTOBI 3BapHI WBKM He cnig Bu-
KOpUCTOBYBaATU AN 3'€AHaHb CTiHKA 3 Nonuueto
niakpaHoBoi banku, ge WBW MigaalTbCA MicLe-
BUM HarnpyXeHHsM BHacCNifoOK Ail HaBaHTaXeHb
Bifl Konic.

(4) Ons BUCOKUX KnaciB kpaHa 3a BTOMOIO none-
peYHi eneMeHTU XOPCTKOCTI CTiHkM 6ankn abo
iHwe obnagHaHHs He NOBUHHI NpuBaplBaTUCA
[0 BepxHix nonuub NnigkpaHosux 6anok.

MpumiTka. HauioHansHWA [OAATOK MOXE BU3HAYUTH
Knacu KpaHie, siki ByayTb po3rnagaTuca sK "BUCOKI Kna-
CW 3a BTOMOI". PekoMeHAayoTLCA Kacu KpaHie 3 S7
no S9, 3rigHo 3 poaaTkom B EN 1991-3.

8.3 ManbMiBHI 3'eAHaHHA

(1) MFanbmiBHI 3'egHaHHSA, WO CNionyYawTb BEPX-
HIO nonuuto NigKkpaHoBOI Banky 3 HeCy4Yolo KOH-
CTpyKUi€0, NOBUHHI 3a6e3nevyBaTtu:

— nepeMileHHs, WO 3'ABNAKTLCS Bif NOBOPOTY
KiHUA nigkpaHoBoi 6anku BHacnigok aii septu-
KaJSIbHUX HaBaHTaXKeHb, AMB. puc. 8.1

— nepeMilieHHs, Wo 3'ABNAITLCA BiJ NOBOPOTY
BEpPXHbOI nonuui nigkpaHoBoi Ganku BHac-
nigok aii 6iuHnMx cun Bia KpaHa, ave. puc. 8.2

— BEepTUKanbHI NEepeMilieHHs, Lo MnoB'A3aHi 3
BEPTUKANbHUM CTUCHEHHAM NigkpaHoBoi 6an-
KW Ta il onopu, NiC 3HOC Ta OCigaHHs onop
nigKkpaHoBoi Banku.
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8 FASTENERS, WELDS, SURGE
CONNECTORS AND RAILS

8.1 Connections using bolts, rivets or pins

(1) See Chapter 3 of EN 1993-1-8.

(2) If amoment is applied to a joint, the distribution
of internal forces in that joint should be linearly
proportional to the distance from the centre of
rotation.

8.2 Welded connections
(1) See Chapter 4 of EN 1993-1-8.

(2) In crane supporting structures, intermittent fil-
let welds should not be used where they would re-
sult in the formation of rust pockets.

NOTE: They can be used where the connection is
protected from the weather, e.g. inside box sections.

(3) Intermittent fillet welds should not be used for
the web-to-flange connections of runway beams
where the welds are subject to local stresses due
to the wheel loads.

(4) For high fatigue crane classes, transverse web
stiffeners or other attachments should not be
welded to the top flanges of runway beams.

NOTE: The National Annex may specify the crane
classes to be treated as "high fatigue". Classes S7 to
S9 according to Annex B of EN 1991-3 are recom-
mended.

8.3 Surge connectors

(1) Surge connectors attaching the top flange of a
runway beam to the supporting structure should
be capable of accommodating:

— the movements generated by the end rotation
of the runway beam due to vertical loading,
see figure 8.1

— the movements generated by the end rotation
of the top flange of the runway beam due to
lateral crane forces, see figure 8.2

— the vertical movements associated with the
vertical compression of the runway beam and
its support, plus wear and settlement of the
bearings of the runway beam.
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PucyHok 8.1 — [NosopoT KiHus nigkpaHoBoi 6anku

Figure 8.1 — End rotation of runway beams
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Pucyrok 8.2 — MoBopoT KiHUA NigkpaHoBoi 6ankv BHacninok Aii 6iuHnMx cun kpaHa

Figure 8.2 — End rotation of runway beams due to lateral crane forces

(2) OetanioBaHHA ranbMiBHUX 3'€dHaHb Ta IX
KpinNeHb NOBUHHE BPaxoByBaTW MOXNWUBY NOTpe-
6y B 6iyHOMY Ta BEPTUKANBLHOMY PErymOBaHHI
nigkpaHoBoi 6anku 3 MeTow 36epexeHHs nigkpa-
HOBUX WNSXIB B NPOEKTHOMY MONOXEHHi Ta
AOTPUMaHHI AONYCKIB PO3MILLEHHA PEROK Woao
OCbOBOI NiHii CTIHKK NigkpaHoBoi 6ankn.

(3) B onopax, oe He BUKOPUCTOBYIOTLCA lanb-
MiBHi 3'€gHaHHs, nigkpaHoBa banka Ta KpinneHHs
noBuHHI ByTKn 3anpoekToBaHi 3 3abesnevyeHHAM
nepepfavi BCiX BepTUKANbHUX i MOPU3OHTaNbHUX
cuUn Big Konic KpaHie Ha onopu.

(2) The detailing of the surge connections and
their connections should take into account the
possible need for lateral and vertical adjustment
of the runway beams in order to maintain the
alignment of the crane runway, whilst also re-
specting the tolerance on location of the rail rela-
tive to the centreline of the web of the runway
beam.

(3) At supports where no surge connectors are
used, the runway beam and the fasteners should
be designed to transmit all vertical and horizontal
forces from the crane wheels to the support.
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8.4 Penkn kpaHiB
8.4.1 Mamepian petku

(1) PeiikoBa cTanb noBUHHa 3a40BONbHATH BU-
MO, LLIO HaBeeHi B 3.6.2.

8.4.2 [IpoekmHut mepmiH excrnyamauii

(1) 3asBuyait knac peikosol ctani cnig subupaTu
3 MeToK 3abe3neyeHHs BigNOBIAHOIO NPOEKTHOro
TepMiHy ekcrninyarauii penku L. AKLWO NpoeKkTHuA
TepMiH ekcnnyartauil pelkn MeHWe MPoeKTHOro
TepMiHy ekcnnyartauji nigkpaHosoi 6ankun (aus.
2.1.3.2), 10 cnig BpaxyBaTu HeOBXiAHICTL 3aMiHn
perok npy BuBOPI penkoBux kpinnexs, aus. 8.5.
8.4.3 Mid6ip peliku

(1) Npu BUGOPpI peitok kpaHis cnig Gpatu Ao yBarm
HacTynHe:

— Marepian penku;

— HaBaHTa)eHHS Bif KOnic;

— Marepian koneca;

— QgiaMeTtp Koneca;

— BWKOPUCTaHHSA KpaHa.

(2) KoHTakTHUM T1CK (onopHui Tuck Mepua) mix
Konecamu KpaHa i peikamun nosuHeH 6yt obme-
XEHUI NEBHUM 3HAYEHHAM 3 METOIO:

— 3MeHLWEeHHN TepTs;

—  YHWKHEHHsi HAMIPHOro 3HOCY PENKY;

— YHUKHEHHS! HaMipHOro 3HoCy Konic.

(3) Cnin BukopucToBYBaTU METO/, BKasaHUA B
EN 13001-3.3

8.5 Pe#koBi KpinneHHsA

8.5.1 3azanbHi nonoxeHHst

(1) B 3anexHocTi Big ix geTanen, KpinneHHs pe-

WOK KpaHiB MOXYTb KnacudikysaTUCH AK 3KOPCTKi

abo HesanexHi.

(2) KoxHe mexaHivyHe pernkoBe KpinneHHs, AK npa-

BUNO, nosuHHe ByTn po3paxosaHe Ha onip Mak-

cAManbHin - GiYHIM  rOpu3OHTanbHIA  cuni Big

O/IHOro Komneca KpaHa. AKLLO BiACTaHb MiX Kone-

camMu MeHlle BiACTaHi MDK KpinNeHHAMW, TO iX

onip noBuHeH ByTn 36inblUeHni BiANOBIAHO.

8.5.2 XXopcmki kpinneHusi

(1) HactynHi BUAu Kpinnexs penok KpaHiB MOXYTb

ByTK KnacudikoBaHi AK XOPCTKi:

— penku, NnpuBapeHi Ao nigkpaHosux 6anok;

— pelikn KpinnaTbCs [0 nigkpaHoBux 6anok 3a
AOMOMOrol NpuU3oHHUX GonTie, nonepeaHLo
HanpyXeHux 6onris abo 3aknenok, AKi Npoxo-
OATb Yepe3 NONUL0 PEVKU.
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8.4 Crane rails
8.4.1 Rail material
(1) The rail steel should comply with 3.6.2.

8.4.2 Design working life

(1) Generally the grade of rail steel should be se-
lected to give the rail an appropriate design work-
ing life L. Where the design working life of the rail
is less than that of the runway beam, see 2.1.3.2,
account should be taken of the need for rail re-
placement in selecting the rail fixings, see 8.5.

8.4.3 Rail selection

(1) The selection of crane rails should take into
account the following:

— the rail material;

— the wheel load;

— the wheel material;

— the wheel diameter;

— the crane utilisation.

(2) The contact pressure (Hertz bearing pressure)
between crane wheels and rails should be limited
to an appropriate value in order:

— to reduce friction;

— to avoid excessive wear of the rail;

— to avoid excessive wear of the wheels.

(3) The method given in EN 13001-3.3 should be
applied.

8.5 Rail fixings
8.5.1 General

(1) Depending on their details, crane rail fixings
may be classified as rigid or independent.

(2) Each mechanical rail fixing should normally be
designed to resist the maximum lateral horizontal
force from one crane wheel. If the wheel spacing
is less than the spacing between fixings, their re-
sistance should be increased accordingly.

8.5.2 Rigid fixings

(1) The following types of crane rail fixings may be

classified as rigid:

— rails welded to runway beams,

— rails fixed to runway beams by fit bolts, pre-
loaded bolts or rivets that pass through the
flange of the rail.
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(2) Peikn KpaHiB 3 XXOPCTKMMU PEAKOBUMMU Kpir-
NEHHAMWA MOXYTb pO3rnagaTnes gk YacTuHa no-
nepeyHoro nepepisy nigkpaHosoi Oanku 3a
YMOBM, WO B3ATUWA A0 YBarn 3HOC perku, OMB.
5.6.2(2) i 5.6.2(3).

(3) XKopcTKi perKkoBi KpinneHHA NOBUHHI 6yTn po3-
paxoBaHi Ha onip NOB3AQOBXHIM CUNaM, WO BUHU-
KatoTb MiXK penkol Ta nigkpaHoBow 6ankoio, a
TakoX BGiYHAM cunam, WO Ail0Tb Ha penky Big
Konic KpaHa.

(4) XopcCTki penKoBi KpinNfEHHA TaKOX MNOBUHHI
nepeBipATUCH Ha NpeaMeT onopy BTOMI.

8.5.3 Hesanexwi kpinneHus

(1) Bci petikoBi KpinneHHs, Wo He knacudikyoTb-
€S AK XOPCTKi, NOBUHHI ByTn knacudikoBari sk
He3aneXHi PernKoBi KpinneHHs.

(2) HesanexHi penkoBi KpinneHHA NOBUHHI ByTH
po3paxoBaHi Ha onip 6iuHUM cunam, LWo nepeaa-
IOTBCS Ha PErKy Big KOMIC KpaHiB.

(3) Pelikn KkpaHiB 3 He3zanexHWMu pEenKOBUMMU
KpiNnNeHHAMU MOXYTb Matu BifnoBigHI ONOPHI
enacToOMEpPHi NiAKNaaKM MK perkoto | 6ankoto.

8.6 PevkoBi 3'¢egHaHHA

(1) Peitku moxyTb ByTu:

— HEepo3pi3Hi, WO NpoxoasaTb 4epes 3'eQHaHHA
niaKpaHoBux 6anok;

— po3pi3Hi 3 aedopmaLitHiMK LWBaMA.

(2) Y BMNaaKy HEpO3pi3HWX PEenoK po3paxyHOK

NiAKpaHOBUX KOHCTPYKUiA NOBUHEH BpaxoByBaTu

BiAMOBIAHI 3HAYEHHA XapaKTEpPUCTUK PENKOBUX

KpinneHb Ta ONOpPHMX NIAKNanoK 3 MeToto 3abes-

NEeYeHHs:

— HepiBHOMIPHOCTEM BiA TemnepaTypHux Ae-
cdopmauin;

- nepegavi NPUCKOPEHHS i ranbMiBHUX 3yCUMb
BiA pevikvn Ao 6anku.

(3) PeiikoBi 3'eqHaHHA NOBUHHI GyTu AeTanbHO
po3pobneHi Ansa MiHimisauii yaapHoi cunu. Ak
MiHIMYM, Cni BUKOPWUCTOBYBATU CTUK 3 KOCUMM
KpOMKaMW 3i 3MILLEHHAM Bid CTUKY niaKpaHOBUX
6anok (aue. puc. 8.3).

(2) Crane rails that have rigid rail fixings may be
treated as part of the cross-section of the runway
beam, provided that due allowance is made for
wear of the rail, see 5.6.2(2) and 5.6.2(3).

(3) Rigid rail fixings should be designed to resist
the longitudinal forces developed between the rail
and the runway beam plus the lateral forces ap-
plied to the rail by the crane wheels.

(4) Rigid rail fixings should also be checked
against fatigue.

8.5.3 Independent fixings

(1) All crane rail fixings that are not classified as
rigid should be classified as independent fixings.

(2) Independent rail fixings should be designed to
resist the lateral forces applied to the rail by the
crane wheels.

(3) A crane rail with independent rail fixings may
have suitable elastomeric bearing pads between
the rail and the beam.

8.6 Rail joints

(1) Rails may be either:
— continuous over the joints of runway beams;

— discontinuous, with expansion joints.

(2) In the case of continuous rails, the analysis of
the crane supporting structure should be based
upon the relevant values of the properties of the
rail fixings and bedding for:

— differential thermal movement;

— transmission of acceleration and braking for-
ces from the rail to the beam.

(3) Rail joints should be detailed to minimise im-
pact. As a minimum, a bevel joint offset from the

ends of the runway beams (see figure 8.3) should
be used.
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PucyHok 8.3 — 3MillleHHs CTUKa 3 KOCUMU KPOMKaMU penkn kpaHa

Figure 8.3 — Offset bevel joint in crane rail

9 OUIHKA BTOMU

9.1 Bumorun o ouiHKu BTOMM

(1) OuiHka BTOMM NOBUHHA 3AiMCHIOBATUCA ANA
BCIX KPWUTUYHUX  OINSHOK  BignosigHO A0
EN 1993-1-9.

(2) OuiHky BTOMK He MOTPiIBHO BUKOHYBaTW OANS
NigKpaHOBUX KOHCTPYKLiA, SAKWO 4YMCAO UuKNiB
npu 6inbw Hix 50 % BiQ NOBHOro KOPUCHOIO Ha-
BaHTa)XKeHHA He nepesuuye Cp.

MpumMiTka. YnceneHe 3HaveHHs Cy Moxke 6yTu BU3HA-
yeHo B HaudioHanbHOMy popaTtky. PekomeHgoBaHe
3Ha4YeHHs cknagae 104.

(3) Ouinka BTOMMW, SK NpaBwuno, NOTPiIGHa TiNbKK
ANa TUX eneMeHTIB NigKpaHOBUX KOHCTPYKUIN, AKi
nianalTbCA 3MiHI HANpyXeHb BiO BEPTUKaNbHUX
KpPaHOBUX HaBaHTaAXEHb.

Mpumitka. 3MiHM HanpyxkeHb Bif rOPU3OHTAMbHUX
KpaHOBWX HaBaHTaXeHb, SIK NpaBuno, He3HayHi. MpoTe
B AesKUX BuWNagkax ranbMiBHi 3'eQHaHHS MOXYTb
niggasaTucs BTOMi BHacRinoK Ail 6iuHMX KpaHoBNUX Ha-
BaHTaxeHb. Kpim Toro, Ansa gesknx TMnis nigkpaHoBUX
KOHCTPYKLI/ Ta onepauiin kpaHiB BToMa Moxe 6yTtu
HaCcNiAKOM YNCNEHHUX MPUCKOPEHb i FranbMyBaHb.

(4) Ana enemeHTIB, WO MOXYTb NiAAaBaTUCH KO-
nueBaHHAM BHacnigox aii sitpy, ans. EN 1991-1-4.

9.2 YacTtKkosi koediilieHTH HapinHoCTI ANA
BTOMM

(1)P YacrtkoBui koedpilieHT HaginHOCTI ANA
BTOMHUX HaBaHTaXeHb CMig NPUAMaTK K Ygr

MpumiTka. YncenbHe 3Ha4YeHHA ANA yer MOXe ByTH
Bu3Ha4eHe B HauioHanbHOMY goaaTtky. PekomeHgoBa-
He 3HaJeHHs cknagae 1,0.

(2)P YactkoBuin koedpidieHT AnsA onopy BTOMI
NPUAMAETLCA AK Ypr-
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9 FATIGUE ASSESSMENT

9.1 Requirement for fatigue assessment

(1) Fatigue assessments according to EN 1993-1-9
should be carried out for all critical locations.

(2) Fatigue assessment need not be carried out
for crane supporting structures if the number of
cycles at more than 50% of full payload does not
exceed C,.

NOTE: The numerical value for Cy may be defined in
the National Annex. The recommended value is 104.

(3) A fatigue assessment is generally required
only for those components of the crane support-
ing structure that are subject to stress variations
from vertical crane loads.

NOTE: Stress variations from horizontal crane loads
are normally negligible. However, in some cases surge
connections can suffer fatigue due to lateral crane
loads. Also, for some types of crane supporting
structures and crane operations, fatigue can result
from muitiple acceleration and braking actions.

(4) For members that might be subject to wind-in-
duced vibrations, see EN 1991-1-4.

9.2 Partial factors for fatigue

(1)P The partial factor for fatigue loads shall be
taken as v

NOTE: The numerical value for y= may be defined in
the National Annex. The recommended value is 1,0.

(2)P The partial factor for fatigue resistance shall
be taken as yy
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Mpumitka. HauioHansHWiA 0o0aToOK MOXE BU3HA4YaTu
3HA4YeHHS ANA vy, PEKOMEHAYETbCSH BUKOPUCTOBYBATH
T1abn. 3.1 EN 1993-1-9.

9.3 CnekTp BTOMHOro HanpyXeHHA
9.3.1 3azanbHi NONoOXeHHs

(1) HanpyxeHHsi o, i 1, B3STi 4O yBaru npu po3-
paxyHkax BTOMW, MOBWHHI 6yTW HOMiIHaNLHUMMK
HanpyXeHaMu (BKMKOYAKOYKA AK 3aranbHi, Tak i
MicueBi BNNMBK), UIO BM3HAYEHi pO3paxyHKOM Yy
NPY>XHin cragil.

(2) Axwo Ha crapgii NpoeKkTyBaHHA [OCTyNHa no-
BHa iHpopmaulia Npo KpaHoBI onepauil i BCi AaHi
Npo KpaHy, To iCTOPI] BTOMHOTO HanNpyXXeHHs1 BiA,
onepauin KpaHa NoBKUHHa BU3HAYaTUCA AN KOX-
HOMO KPUTUYHOIrO eneMeHTsi 3a AONOMOrow Ao-
aatky A EN 1993-1-9.

(3) Axkwo Takoi iHchopMauii He icHye abo sKLLo No-
BUHEH BUKOPUCTOBYBATUCS CNpOoLLeHUI Niagxia, To
BTOMHiI HaBaHTaXeHHS Bif onepauifl KpaHiB Mo-
XyTb OyTW B3ATI 3 2.12.1(4) EN 1991-3.

(4) OpyropsiaHi MOMEHTK, NOB'A3aHI 3 XXOPCTKICTIO
ByaniB Ta HEpPO3PI3HICTIO NOACHUX ENeMEeHTIB
rpatyacTux depm, rpardactumm ransmiBHUMK
bepMmamu i naHensMu 3 TPUKYTHOLO B'sI3E€BOIO pe-
LWITKOKW, MOXYTb OYyTW BKIMIOYEHI, SIK BKa3aHO
B 5.9.

9.3.2 CnpoweHun nigxin

(1) Ans cnpolleHoro BTOMHOMO HaBaHTaXKEHHS,
o HasepneHe B 2.12 1(4) EN 1991-3, HacTynHa
npoueaypa MOXe BUKOPUCTOBYBATUCA ANS BU3HA-
YEHHA pO3Maxy po3paxyHKOBOrO Hanpy»KeHHs.
Mpumitka. CrpoweHe BTOMHE HABAHTAXEHHS 3
Qe = 9rAQmax; EN 1991-3 HasegeHe ans 2x10°
umknie.

(2) MakcumanbHe HanPyXeHHs! o max | Tpmax T@
MiHiMansHe HanpYXXeHHS Gp, i | Tp min, LUO NOB'S-
3aHi i3 cnpoweHMM BTOMHUM HaBaHTaXEeHHAM
Qg cnia BU3Ha4aTh ANs BiANOBIAHWX €NIEMEHTIB.

(3) Posmax ekBiBaneHTHUX HanpyXeHb NOLIKOA-

KEHHS AGE, | ATgy, WO NOB'A3aHMIA 3 2x108 k-
niammu, Moxe 6yTi OTpUMaHui 3:

Ac g2 :lcp,max

NOTE: The National Annex may define the values for
vmr- The use of table 3.1 in EN 1993-1-9 is recommen-
ded.

9.3 Fatigue stress spectra
9.3.1 General

(1) The stresses o, and t, taken into account in
fatigue verifications should be the nominal
stresses (including both global and local effects)
determined using elastic analysis.

(2) Where full information on the details of crane
operation and data on the cranes are all available
during design, fatigue stress histories from crane
operations should be determined for each critical
detail, using Annex A of EN 1993-1-9.

(3) Where such information does not exist or
where a simplified approach needs to be used,
the fatigue loads from crane operations may be
taken from 2.12.1(4) of EN 1991-3.

(4) The secondary moments due to joint rigidity
and chord member continuity in members of lat-
tice girders, lattice surge girders and triangulated
bracing panels should be included as specified in
5.9.

9.3.2 Simplified approach

(1) For the simplified fatigue loading specified in
212 1(4) of EN 1991-3, the following procedure
may be used to determine the design stress range
spectrum.

NOTE: The simplified fatigue load Qg = @aA Qmax i from
EN 1991-3 is already related to 2x10° cycles.

(2) The maximum stresses o, nax @nd T, ma, @nd
the minimum stresses o, m, and 1, i due to the
simplified fatigue load Q, should be determined
for the relevant detail.

(3) The damage equivalent stress range related to
2x108 cycles Acg, and Atg, may be obtained
from:

~ G p, min| (9.1)

Atgg = ltp,max - Tp,min’ . (9.2)
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(4) AKWOo 4MCcno UMKMIiB HanpyxXeHb BULLE HiIXK
KiNnbKiCTb pobouunx uukniB kpaHa (aue. puc. 9.1),
TO eKBiBAaNEHTHE HaBaHTaXeHHA Q,, 3rigHo
2.12.1(4) EN 1991-3 nosuHHe 6yTK BU3Ha4eHe,
BUKOPUCTOBYIOUYM HaWbinblue 3 HAasBHUX Yucen B
AIKOCTI 3aranbHOoi KinbkocTi pobounx uuknis C B
Tabnu- ui 2.11 EN 1991-3.

a__y
: S
_I-_“ - .

-
)

o‘zl

(4) Where the number of stress cycles is higher
than the number of crane working cycles, see figu-
re 9.1, the equivalent load Q, according to
2.12.1(4) of EN 1991-3 should be determined us-
ing this higher number as the total number of
working cycles C in table 2.11 of EN 1991-3.

- X

S st+a

PucyHok 9.1 — [puknag ABox UMKNIB HanpyXeHb, RKi € pe3ynbTaToMm 04HOr0 poboyoro UMKy kpaHa

Figure 9.1 — Example of two stress cycles arising from one crane working cycle

9.3.3 Micueei HanpyxeHHs1 eHacniook Oii Ha-
eaHmMaxeHHb 6i0 Koilic Ha @epPXHIO NONUYIO
6anku
(1) Y cTiHui 6anku cnig B3sTK A0 yBaru HacTynHi
MicLeBi HanpyXeHxs, L0 BUHUKAKOTb BHACNIAOK
Aii HaBaHTaXeHb Bif KONIC Ha BEPXHIO NONULIO:
— CTUCKanbHe HanpyXeHHs o©,cy K BKa3aHO
B5.7.1
— 3CYBHE HaNPYXeHHR 1, g4, AK Bka3aHo B 5.7.2
— SKUWO He BKasaHre iHwe, TO 3ruHanbHe Hanpy-
KEHHA OT g4 BiA BIMHOMO excueHTpUcHTeTy €,
BEPTUKANbHUX HaBaHTaxeHb F, gy NpUid-
MAacTbCs 3rigHo 3 5.7.3.
MpumiTka. HauioHanbHMn AOAATOK MOXE BU3HAYUTH
KNacu KpaHiB, ANs SKUX 3rMHAMBHUM HaMPY>XEHHAM
OTEq MOXHa@ 3HexTyBaTW. PekomeHAoBaHi knacu
KpaHie 3 Sy no Ss.
(2) Y 3BapHux WwBax, Wo 3'€AHYI0Tb CTiHKY 6anku 3
nonuueto, HeobxiaHo BpaTn A0 yBaru signosigHe
MicLieBE HanpyXeHHA.
(3) Akwo penka npuBapeHa Ao nonuui 6anku, To
MiCUEBi HanpyXeHHsA B 3BapHUX LUBaX, WO 3'€aHy-
l0Tb peliky 3 nonuueto 6anky, NoTpibHO B3ATK 0
yBaru.
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9.3.3 Local stresses due to wheel loads on the
top flange

(1) In the web, the following local stresses due to

wheel loads on the top flange should be taken into

account:

- compressive stresses o,g, as specified
in5.7.1, '

— shear stresses 1,, g4 as specified in 5.7.2,

— unless specified otherwise, bending stresses
orgq due to the lateral eccentricity e, of
vertical loads F, £, as specified in 5.7.3.

NOTE: The National Annex may define crane classes
for which the bending stresses o1 ¢4 can be neglected.
Crane classes Sy to S; are recommended.

(2) In the web-to-flange welds, the corresponding
local stresses should be taken into account.

(3) If the rail is welded to the flange, the local
stresses in the welds connecting the rail to the
flange should be taken into account.
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9.3.4 Micueei HanpyxeHHs 8i0 nideicHUX Kpa-
HosuUX 8i3Kie

(1) Cnig B3siTM 0O yBaru micuese 3ruHanbHe Ha-
MPYXEHHS B HWXKHIM nonuui BHacnigok Aii
KONMICHNMX HaBaHTaXeHb BiA NiABICHWX KpaHOBUX
Bi3kKiB, AuB. 5.8.

9.4 OuiHka BTOMU

9.4.1 3azankHi NON0XEHHS

(1) Aus. po3ain 8 8 EN 1993-1-S.
9.4.2 [lii ei0 dekinbkoX KpaHie

(1) Ana enemeHTa, Ha AKWA NpUKNaAeHO HaBaH-
TaXeHHs BiA ABOX i binblue KkpaHig, 3aranbHe No-
LUKO/PKEHHS NOBUHHE 330BONbHATU KpUTEpIto:

5o
pe: !

D; — NOLIKO[KEHHS, LLIO0 BUHWKAE Bifl OAHOMO Kpa-
Ha i, AKWW [ie He3anexHo;

Dgyyp — £OASTKOBE NOLLKOKEHHS, LLIO BUHMKAE BiA
KombiHauii HaBaHTaxeHb ABOX abo Ginblwe
KpaHiB, siKi iHOAl Ait0TL CNiNbHO.

(2) MowkomkeHHs D;, wo BWHMKAE Bifg OAHOMO
KpaHa /, o Ai€ He3anexHo, Cnif po3paxoBysaTtu
Ha OCHOBI Aiana3oHy HOPMAaNbLHOIO HaNPYXeHHA
abo po3maxy 3CyBHOro HanpyxeHHsi, abo i Toro, i
IHWOro, 3aNeXXHO Bif KOHCTPYKLiNHUX ocobnueoc-
Ten (ave. EN 1993-1-9) 3a HacTtynHoto ¢hopmy-
noto:

“‘“Ddup <1,

9.3.4 Local stresses due to undersiung trol-
leys

(1) The local bending stresses in the bottom
flange due to wheel loads from underslung trol-
leys, see 5.8, should be taken into account.

9.4 Fatigue assessment

9.4.1 General

(1) See section 8 of EN 1993-1-9.
9.4.2 Multiple crane actions

(1) For a member loaded by two or more cranes,
the total damage should satisfy the criterion:

(9.3)

where:

D; is the damage due to a single crane / acting in-
dependently;

Dgyp is the additional damage due to combina-
tions of two or more cranes occasionally acting to-
gether.

(2) The damage D; due to a single crane acting in-
dependently should be calculated from the direct
stress range or the shear stress range or both, de-
pending upon the constructional detail, see
EN 1993-1-9, using:

AGEs; Atpeo;
o _|rer EZI}J{YH EZ/}’ (©.4)
Acc Iymr | | Ate [ ymr
ne: where:
Acgy; — Oiana3oH HOPMAaribHOTO HanpyXeHH: Acgp ; is the equivalent constant amplitude direct

€eKBiBaNeHTHO| NOCTIMHOI BENUYMHWU ANS OOHOro
KpaHa i

Atg, ; — Oiana30H 3CyBHOMO HanNpyXeHHs eksisa-
NEHTHOI NOCTINHOT BENWYUHK ANS OAHOIo KpaHa i.

(3) JopaTkoBe NOWWKOMKEHHS Ddup, WO BMHMKAE
Bi4 ABoX abo bGinblie KpaHiB, WO iHOAI Ail0Tb
CMiNbLHO, CNif PO3paxoByBaTU Ha OCHOBI PO3Maxy
HOpManbHOro HanpyXeHHA abo po3Maxy A0TWY-
HOro HanpyxeHHs, abo i Toro, i IHWOro, 3anexHo

stress range for a single crane i;

Atg, ; is the equivalent constant amplitude shear
stress range for a single crane i.

(3) The additional damage Dy, due to two or
more cranes occasionally acting together should
be calculated from the direct stress range or the
shear stress range or both, depending on the con-
structional detail, see EN 1993-1-9, using:

(9.5)

Bi  KOHCTPyKUitHMX  ocobnuBocten  (amB.
EN 1993-1-9), 3a HacTynHolo hopMynolo:
D l:YFf ASE2 dup
dup =
Ao [ymr

} . {YFf ATES qup J
Ate Iymr
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ae:
ASgp qup — PO3MaX HOPManbHOTO HanpyXeHHs
eKBiBaneHTHO! ROCTINHOI BENUYNHK ANs ABoX abo
Binblue kpaHiB, WO AiloTb CMiNbHO;

Atgy gyp — PO3MaX 3CYBHOTO HaNpyXeHHs ekBiBa-
NEeHTHOT NOCTIMHOT BenuuuHu pna asox abo
6inblue KpaHis, Wo AilTb CNINbHO.

(4) Skwo ABa KpaHW 3HAa4YHOO MIPOt0 NPU3HaYEHI
Ona ogHo4acHoi po6otu (y TaHaemi abo iHWuM
YMHOM), TO BOHW 0BMABa NOBUHHI PO3rnAagaTUCA
AK EAVHWIA KpaH.

(5) 3a sigcyTHOCTI Binbw nosHOI iHGOPMaUT,
po3max HanpyXeHb eKsiBaneHTHOI NOCTINHOI Be-
NUYUHN AG g 4, BIA ABOX @60 Ginblue KpaHis, LWo
iHoAli AiTb cninbHO, MOoXe ByTh OTpUMaHWM WwNs-
XOM 3aCTOCYyBaHHSA KoedpiLliEHTIB eKBIBANEHTHOCTI

NOLIKOAXEHb Ay,

Mpumitka. HauioHaneHW AodaToK MoXe BkasaTu
3Ha4eHH:A KoedilieHTIB Aq,p. PeKkoMeHaYETbCS Npui-
HATU 3HAYEHHS gy, PIBHUM 3HAYEHHSM ); 3 Tabnnui 2.12
B EN 1991-3 ana HaBaHTaxeHb Knacy S; TakuM YUHOM:
— ANS ABOX KPaHiB: Ha 2 KNacu HWX4Ye 3a Knac saHTa-
KONIQROMHOCTI KpaHa 3 HWXYAM KNacoM BaHTaXKoO-
niaoMHOCTI (3 UKMX ABOX);

— AN TpLOX i BiNblue KpaHiB: Ha 3 Knacu HUXKYe 3a knac
BAHTAXONIONOMHOCTI KpaHa 3 HAWHWKYUM KIacom
BaHTAXOMIAWOMHOCTI (3 TUX KpaHiB, WO po3rnNagalTe-
cA).

9.5 BTOMHa MilHICcTL
(1) Qve. Tabnuui Big 8.1 no 8.10 8 EN 1993-1-9.
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where:

Acgp gyp 1S the equivalent constant amplitude di-
rect stress range due to two or more cranes acting
together;

Atgy qup i the equivalent constant amplitude
shear stress range due to two or more cranes act-
ing together.

(4) If two cranes are intended to act together (in
tandem or otherwise) to a substantial extent, the
two cranes should be treated as comprising one
single crane.

(5) In the absence of better information, the equiv-
alent constant amplitude stress range Acg; 4,y
due to two or more cranes occasionally acting to-
gether may be obtained by applying damage
equivalence factors A,

NOTE: The National Annex may define the values of
the factors Agyp. It is recommended to take a value of
Aaup €qual to the values A;from table 2.12 of EN 1991-3
for a loading class S; as follows:

—for 2 cranes: 2 classes below the loading class of the
crane with the lower loading class;

— for 3 or more cranes: 3 classes below the loading
class of the crane with the lowest loading class.

9.5 Fatigue strength
(1) See tables 8.1 to 8.10 of EN 1993-1-9.
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OOOATOK A
(noBinkosun)

METO[ ANbTEPHATUBHOI
OUIHKW BTPATU CTIMKOCTI 3A
3rMHAIIBHO-KPYTUNBHOO ®OPMOIKO
NpumiTtka. Y BUNagky, SkWo 3asHadveHo B HavjioHans-
HOMY 0AAaTKY, TO METOA, HAaBEAEHWI B LibOMY A0AATKy
A, MOXe BUKOPWUCTOBYBAaTUCS AK aribTepHaTMBa MeTo-
4y, BkazaHomy B 6.3.2.3 (1).

A.1 3aranbHi NonoXxeHHA

(1) Uen metog Moxe 6yTv BUKOpUCTaHWA AnNs
nepesipK1 Onopy BTpAaTi CTIMKOCTI 3a 3rMHanbHo-
KpyTUneHowo dopmoio nigkpaHosol 6anku, wo
BiNbHO 0BNMpaeTbcs, 3 NOCTINHUM NONEpPeYHUM
nepepiaom 3 BepTUKaNbHUMU i BiYHUMKN rOPU30OH-
TanbHUMKW HaBaHTaXEHHAMU, WO NPUKNagalTb-
CSl €KCUEHTPUYHO MO BiAHOWEHHIO A0 UeHTpa
3cysy.

(2) HaBaHTaxeHHSA NOBUHHI OyTn BUpaxeHi 8K
BEPTUKanbHi i rOPU3OHTanNbHI cunu, WO AiloTb Ye-
pes LeHTp 3CyBY, pa3oM 3 0ecOopMylo4nM Kpy-
TUNBLHUM MOMEHTOM T,,..

A.2 ®opmyna B3aemogqil

(1) EnemeHTn, Wo niggaloTbes CyMICHIN Ail 3ruHy
Ta Kpy4YeHHn, NOBUHHI 3a40BONLHATA CMiBBigHO-
LUEHHA:

M y,Ed

ANNEX A
(informative)

ALTERNATIVE ASSESSMENT
METHOD FOR LATERAL
TORSIONAL BUCKLING

NOTE: Where specified in the National Annex, the

method given in this Annex A may be used as an
alternative to the method given in 6.3.2.3(1).

A.1 General

(1) This method may be used to check the lat-
eral-torsional buckling resistance of a simply sup-
ported runway beam of uniform cross-section,
with vertical actions and lateral horizontal actions
applied eccentrically relative to its shear centre.

(2) The actions should be expressed as vertical
and horizontal forces applied through the shear
centre, together with a warping torsional mo-
ment T,

A.2 Interaction formula

(1) Members that are subjected to combined
bending and torsion should satisfy:

ne:
Cpz — €XBiBaNeHTHWA NOCTINHUA KoedilieHT

3rMHanbLHOro MOMEHTY HaBKONo oci Z-Z 3rigHo 3
EN 1993-1-1, vabnuus B.3;

szMz,Ed +kwkzwkaTw,Ed
XMy re 1 YM1 Mzgi I Y

<1, (A1)
Twre 1 YMA

where:

Cpz is the equivalent uniform moment factor for
bending about the z-z axis, according to
EN 1993-1-1 Table B.3;

0,27,
Twre [ TM1
o = M. £q
zw — _"‘”—/ B
Mz ric 1 Ym1
1
CTIIM, g M,
— Wy Ed y.cr
ae: where:
M, gq | M, gq — PO3paxyHKkosi 3Ha4yeHHsi Makcu- M, e4and M, g, are the design values of the maxi-
ManbHAX MOMEHTIB HaBKONO ocer y-y i Z-z mum moments about the and axis respectively;

BiANOBIAHO;
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M, ri | Mz gy — XapakTepUCTUYHI 3HaYEHHA MO-
MEHTY ONnopy fONePEeYHOro nepepisy HaBKoro
noro ocen y-y i z-z BiANOBIAHO 3rigHO 3

EN 1993-1-1 1abnuui 6.7;

My or — KPUTAYHNMA MOMEHT NMpun BTPaTi CTIAKOCTI
33 3rMHanNbHO-KPYTUINLHOO POPMOIO Y MPYXHIR
cTaaii HaBKono oci y-y;
Tw,eq — PO3payHKOBE 3HAYEHHS aecdopmytouoro
KPYTUNBHOMO MOMEHTY;

Ty, Rk — XApaKTEPUCTUUHE 3HaYeHHs AedopMyto-
YOro MOMEHTY ONOPY 3a NNOCKOK OPMOIO 3riHY;

LT — MOHMXyBanbHUil koediuieHT AnsA BTpaTw
CTIRKOCTi 3a 3ruHanbLHO-KPYTUNBHOK HOPMOLD
3rigHo 3 6.3.2 B EN 1993-1-1.

(2) MoHwkyBanbHUA KoediLEHT y; 7+ MoxXe ByTn
Bu3HayeHun 3 6.3.2.3 EN 1993-1-1 ans npokat-
HUx abo ekBiBaNEHTHMX 3BapHUX Nepepisie Bankn
(piBHONONUYHUX 260 HEPIBHONOAWYHUX) 3 LUMPK-
HO b CTUCHYTOI Nonuui 3a yMOBM, LWO:

lz,t

IZ,C

ne:

Ic1 1,4 — APYropsifHi MOMeHTH iHepuil Haskono
OCi z-z ANA CTACHYTUX | PO3TATHYTUX MONWUUb
BionoBiAHO.
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and are the characteristic values of the resistance
moment of the cross-section about its and axis re-
spectively, from EN 1993-1-1 Table 6.7;

M, . is the elastic critical lateral-torsional buckling

moment about the y-y axis;

Tw eq is the design value of the warping torsional

moment;

T riis the characteristic value of the warping tor-
sional resistance moment;

x.1 18 the reduction factor for lateral-torsional
buckling according to 6.3.2 of EN 1993-1-1.

(2) The reduction factor y, y may be determined
from 6.3.2.3 of EN 1993-1-1 for rolled or equiva-
lent welded sections with equal flanges, or with
unequal flanges, taking b as the width of the com-
pression flange, provided that:

202,

where:

I, cand I, ;are the second moments of area about
the z-z axis for the compression andtension

flanges respectively.
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JOOATOK HA
(nosigkosuit)

NEPENIK HALIOHANIbHUX CTAHAOAPTIB YKPAIHU (ACTY), IREHTUYHNX MC,
MOCUNAHHA HA AKI € B EN 1993-6:2007

MNo3Haka Ta Ha3Ba
€BPONENCbKOro craHgapTty

CryniHb
BignosigHoCTI

MNo3sHaka Ta Ha3aea HauioHanbLHOro cTaHpapTy
Ykpainu (ACTY)

EN 1991-1-1 Eurocode 1: Actions
on structures — Part 1-1: General

JACTY-H B EN 1991-1-1:2011 €spokog 1. Aii
Ha KOHCTPYKLii. YacTuha 1-1. 3aransHi aji.

Plated structural elements

actions — Densities, self-weight, IDT Mutoma Bara, BnacHa sara, ekcnnyartadinHi
imposed loads for buildings HaBaHTaXeHHA ANs cnopya

(EN 1991-1-1:2002, IDT)
EN 1991-1-2 Eurocode 1: Actions OCTY-H b EN 1991-1-2:2011 €spokoa 1. [ii
on structures ~ Part 1-2: General DT Ha KOHCTPYKLii. YacTuha 1-2: 3aranbhi gii. [ii
actions — Actions on structures Ha KOHCTPYKUIT Nig Yac noxexi
exposed to fire (EN 1991-1-2:2002, IDT)
EN 1991-1-4 Eurocode 1: Actions ACTY-H B EN 1991-1-4:2011 €8pokog 1. Qii
on structures — Part 1-4: General DT Ha KOHCTpPYKUii. YacTtuha 1-4. 3aranbHi gii.
actions — Wind actions BiTposi HaBaHTaxeHHsA (EN 1991-1-4:2005,

IDT)
EN 1991-1-5 Eurocode 1: Actions OCTY-H b EN 1991-1-5:201X €8pokop 1. [ii
on structures — Part 1-5: General IDT Ha KOHCTPYKUii. YacTuHa 1-5. 3aranoHi ail.
actions — Thermal actions Tennosi gii (EN 1991-1-5:2003, IDT)
EN 1991-1-7 Eurocode 1: Actions OCTY-H b EN 1991-1-7:2011 €spokopa 1. Lii
on structures — Part 1-7: General DT Ha KOHCTpPYKUii. YacTuna 1-7. 3aranoHi gii.
actions — Accidental actions Ocobnusi AguHami4HI BNuBKn

(EN 1991-1-7:2006, IDT)
EN 1991-3 Eurocode 1 — Actions OCTY-H B EN 1991-3:201X €8pokoa 1. [ii Ha
on structures ~ Part 3: Actions IDT KOHCTPYKUiT. YacTuHa 3: [lii, BuknukaHi kpaHa-
induced by cranes and machinery mu Ta obnagHaHHaM (EN 1991-3:2006, IDT)
EN 1993-1-1 Eurocode 3: Design ACTY-H b EN 1993-1-1:2010 €Bpokog 3.
of steel structures — Part 1-1: IDT MpoeKkTyBaHHA cCTaneBnx KOHCTPYKUiK. YacTu-
General rules and rules for Ha 1-1. BaranbHi npasuna i npasuna Ans cno-
buildings py4 (EN 1993-1-1:2005, IDT)
EN 1993-1-2 Eurocode 3: Design JCTY-H b EN 1993-1-2:2012 €spokopg 3.
of steel structures — Part 1-2: MpoekTyBaHHA cTaneBmx KOHCTPYKLUiA. YacTu-
General rules — Structural fire IDT Ha 1-2. 3aranbHi nonoxeHHn. Po3paxyHok
design KOHCTPYKLiit Ha BOTHECTINKICTb

(EN 1993-1-2:2005, IDT)
EN 1993-1-4 Eurocode 3: Design OCTY-H B EN 1993-1-4:201X €Bpokog 3.
of steel structures — Part 1-4: MpoekTyBaHHA cTanesux KOHCTPYKUiA. HacTu-
General rules — Supplementary IDT Ha 1-4. 3arancHi nonoxeHHs. loaaTkosi npa-
rules for stainless steels BUNA ONA Hep)XaBsitovoi cTani

(EN 1993-1-4:2006, IDT)
EN 1993-1-5 Eurocode 3: Design JCTY-H B EN 1993-1-5:201X €8pokoa 3.
of steel structures — Part 1-5: DT MpoekTyBaHHA cTanesnx KOHCTPYKUiA. YacTtu-

Ha 1-5. MNNacTMHYacTi KOHCTPYKTUBHI enemMeH-
1 (EN 1993-1-5:2006, IDT)
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[To3naka Ta Ha3Ba
€BPONENCLKOro CTaHAapTy

CryniHb
BianosigHoCTI

Mo3Haka Ta Ha3Ba HaUiOHaNbHOro cTanHaapTy
Ykpainn (ACTY)

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

IDT

ACTY-H B EN 1993-1-9:201X €spokop 3.
lNpoekTyBaHHA cTaneBUx KOHCTPYKLUIA. YacTu-
Ha 1-9. Butpusanicte (EN 1993-1-9:2005,
IDT)

EN 1993-1-10 Eurocode 3: Design
of steel structures — Part 1-10:
Material toughness and
through-thickness properties

IDT

OCTY-H b EN 1993-1-10:201X €8pokog 3.
MpoeKTyBaHHA CTaneBux KOHCTPYKLUin. YacTu-
Ha 1-10. BnacTnBOCTI TPIiLLMHOCTIAKOCTI i
MILHOCTI MaTepiana y HanpsiMi TOBUIMHM NPo-
katy (EN 1993-1-10:2005, IDT)
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13miHa g0 1.3

MMyHkm "(1)", 3amiHumu "BAroTOBNEHHS | 3BeAeH-
HA" Ha "BMKOHAHHA".

2 3miHa no 2.7

Mynkm "(1)", 3amiumu "Tam, ge nonuua" Ha
"Tam, ge HXHA nonnys".

3 3miHa no 2.8
lyHkm "(2)P","MpuwmiTtka", 3amiHumu "yF test " Ha

" [1)
Y F test -

4 3miHa po 3.2.3
MMyrkm  "(2)P","Mpumitka", saminumu "ogy; =
= 0,25fy(t)" Ha "oy = 0,25f (t)".

5 3mina po 3.6.2

IMyHkm "(1)", 3aminumu "lNpokaT kBagpaTHoro" Ha
"MpokaTt npsAMOKyTHOro".

6 3miHa oo 5.8

[yHkm "(5)", 2-2a nivis 3aMiHumu "cx and cy" Ha
“cyand ¢,

7 3miHa go 6.5.1

TMyHkm "(3)", 3amiHumu "4epe3 nonuuto bankun" Ha
"yepes BEepXHIO nonuuro 6anku”.

8 3miHa o 6.6

IMynkm "(1)", 3amiHumu "nnacTuH 3BapHOro ne-
pepi3y" Ha "nnacTuH nepepisy".

9 3miHa oo 8.3

lMyHkm "(2)", 3amiHumu "ranbMiBHUX CnonyveHs"
Ha "ranbMiBHUX 3'€¢HaHb".

10 3miHa oo 8.4.3

Tyrrkm "(3)", saminumu nocunanHst 3"EN 13001-3.3"
Ha "ISO 16881-1".

11 3mina po 9.3.2

Myrkm  "(1)", "Mpwumitka", saminumu "Qe =
= P Qay,i HE "Qp = PrarQmax,i -

yHkm "(3)", 3amiHumu "2x106" Ha "2x10%".

12 3miHa no 9.3.3

MMyrkm "(1)", nicnsa "ak BkasaHo B 5.7.1", dodamu
"He npunyckarouK, WO KOHTaKT MK nonuueto Ta

CTiHKOO HE MOBHICTIO MPOBapeHniA".
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1 Modification to 1.3

Paragraph "(1)", replace “"fabrication and erec-
tion" with "execution".

2 Modification to 2.7

Paragraph "(1)", replace "Where the flange" with
"Where the bottom flange”.

3 Modification to 2.8

Paragraph "(2)P","NOTE" replace "yF test" with
" yF’ test“ .

4 Modification to 3.2.3

Paragraph "(2)P","NOTE" replace "oggz =
= 0,25fy(t)" with "oy = 0,25fy(t)".

5 Modification to 3.6.2

Paragraph "(2)", replace "Square bars" with
"Rectangular bars".

6 Modification to 5.8

Paragraph "(5)", 2nd line, replace "cx and cy” with
"cyand c,”.

7 Modification to 6.5.1

Paragraph "(3)", replace "through a flange" with
"through a top flange".

8 Modification to 6.6

Paragraph "(1)", replace "of plates in a welded
section” with "of plates in sections".

9 Modification to 8.3

Paragraph "(2)", replace "surge connections" with
"surge connectors".

10 Modification to 8.4.3

Paragraph "(3)", replace the reference to "EN
13001-3.3" with "ISO 16881-1".

11 Modification to 9.3.2

Paragraph "(1)", "NOTE", replace "Qe
= (Pfat}‘Qmax,i" with "Q, = (Pfar}"iQmax,i"'
Paragraph "(3)", replace "2x106" with "2x 105",

12 Modification to 9.3.3

Paragraph "(1)", after "as specified in 5.7.1", add
"without assuming contact between flange and
web in case of not fully penetrated welds".
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[MyHkm "(2)", 3aMiHumu mekcm 8 UbOMYy MYyHKMI
Ha "[Ons 4acTKoBO npoBapeHux abo KyToBUx
3BApHUX LUBIB CTUCKaIbHI Ta A0TUYHI HanpyXeH-
Hfl, WO po3paxoBaHi ANns TOBLUWMHWU CTiHKM,
noTpiGHO NEPETBOPUTU B HANpPYXEHHS 3BapHUX
weis, gue. Tabn. 8.10 8 EN 1993-1-9".

Mynkm "(3)", nicna "noTpibHO B3ATK A0 yBarn",
dodamu "6e3 ornsaay Ha KOHTaKT nonuui 3 pen-

KOHO™.

13 3mina go A.2

lNynkm "(1)", nonpaska "(A.1)", 3-G dodaHOK

PigHsiHHA, 3aMmiHumu " " Ha "Bg,', nomim
w,Ed Ed

w,Rk Ha "Bgy".
flynkm"(1)", bopmyna "k, ", saminumu " " Ha
PMYy. w w,Ed

"By, nomim 3amiHumu " T, o, " Ha "Bg,".

lyHkm "(1)", popmyna "T, g", 3amiHumu "T,, ;"

Ha "BEd".

lywkm "(1)", ¢popmyna " ", 3aMmiHumu " !
w,Rk w,Rk

Ha "BRk"-

Paragraph "(2)", replace the text of this paragraph
with "For partial penetration and fillet welds the
compressive and shear stresses calculated for
the web thickness should be transformed to the
stresses of the weld. See Table 8.10 in EN
1993-1-9.".

Paragraph "(3)", after "taken into account", add
"without assuming contact between flange and
rail".

13 Modification to A.2

Paragraph "(1)", Equation "(A.1}", 3rd term of the
Equation, replace "T,, g4" with "Bg,"; then replace
" W,Rkll with llBRkll.
Paragraph "(1)", description of "k,', replace
"Tw.ed With"Bey'; thenreplace "T,, g, with "Bg,".
Paragraph "(1)", description of "T,, ", replace
" W,Edll with “BEd".
Paragraph "(1)", description of "T,, g,", replace
L1) W,Rk" With llBRkll.
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SALFINE LAY INS ) AN 1 J 71 2 LY IOUJ VLV o

CropiHka 1

CropiHok 19
€BPOKOJ 3. MPOEKTYBAHHA CTANEBUX KOHCTPYKUIN
YacTtuHa 6. lNigkpaHoBi KOHCTPYKUIl
(EN 1993-6:2007, IDT)
1 PO3POBJEHO: ToBapucTeo 3 0bmexeHo BignoBiganbHICTIO "YKpaiHCLKUA iIHCTUTYT

cTaneBux KOHCTpYKUin imeHi B.M. LLnMaHoBcbkoro"

PO3POBHUKW: Apnpianos B.I1., lopaeeB B.M. a-p TexH. Hayk,
KopayH O.l. (HaykoBui kepiHuk), NMTumap A.B., lnmaHoBcbkui O.B.
A-p TeXH. HayK

2 NMPUNHATO TA
HAOAHO YWHHOCTI: Haka3 MiHperioHy Ykpainu Big 27.12.2013 p. Ne 623, unHHa Big 2014-07-01

3 YBEOEHO BlEPLWIE

TEKCT 3MIHU

1 HauioHanbHU BCTyn G0MogHUMU MOIOKEHHAMU HAcCMyrnHo20 3Micmy:

"Ons 3abe3aneyeHHA rapMoHisaLii HopMaTuBHOI 6a3un YkpaiHu 3 HopMmaTueHo 6a3oi0 €Bponencbko-
ro Colo3y BCTaAHOBMETLCA Nepioa oaHo4YacHoi Ail 6yaiBenbHUX HOPM, pPO3poBneHuX Ha OCHOBI
HauioHanbHUX TEXHONOrIYHUX Tpaauuin, Ta byaiBeNbHUX HOPM, FapMOHI30BaHWX 3 HOPMaTUBHUMW [OKY-
MeHTamu €sponencbkoro Cotosy (abo iHwunx 6yaisenbHUX HOPM, koAiB). Mopsaok 3acTocyBaHHA BU3Ha-
yaeTtbes MocTtaHoBow KabiHeTy MiHicTpis Ykpainu Big 23.05.2011 Ne 547 "Tpo 3aTtBepaxeHHs [opsaaky
3acTocyBaHHSA ByaiBenbHUX HOpM, po3pobneHrMx Ha OCHOBI HaWiOHANbHUX TEXHOMNOrYHMX Tpaguuin, Ta
byaiBenbHUX HOPM, rapMOHI30BaHUX 3 HOPMATUBHUMK AOKYMEHTaMK €sponencokoro Corosy".

Mepiog ogHouvacHoi Aii 6yaiBenbHUX HOPM, po3pobneHux Ha OCHOBI HaUiOHANbHUX TEXHONOrYHUX
Tpaguuin, Ta bygisensHUX HOPM, rAPMOHI30BaHNX 3 HOPMATUBHUMU JOKYMeHTamu Esponeickkoro Coto-
3y, BCTAHOBNIOETLCA 3 AaTh HabpaHHsa unHHocTi [IBH A.1.1-94:2010 "Cucrema ctangapTtusadii Ta Hopmy-
BaHHA y 6yaiBHMUTBI. [poekTyBaHHA ByaiBenbHNX KOHCTPYKLIN 3a €Bpokogamu. OCHOBHI NonoxeHHs" Ao
BTPaTU HUM YUHHOCTI abo BTpaTu YMHHOCTI BiANOBIAHMMMW ByfiBenbHUMKM HOpMaMuy, po3pobneHumMu Ha
OCHOBI HaUiOHaNbHUX TEXHONOTIYHUX TPaauLin.

Uen crangapT Ha TepuTopii YkpaiHv cnig 3actocoByBaTy pa3oM 3 napaMeTpamu, BCTaHOBNEHMMN Ha
HauioHanbHOMY piBHIi, HaBeaeHUMK y goaaTtky Hb.

Bumorn oo 3actocyBaHHSA UbOro CTaHaapTty pasom 3 HauioHanbHUM A04aTKOM BCTaHOBMEHI Y
OBH A.1.1-94:2010 [1]."

2 B 3micTi Ha3gy 3azonoeka cmpykmypHozo enemerdma "[Jopatok HA" euknacmu y Hoeil pedakuyir:
"Nopatok HA Tlepenik mixHapogHux (MC) i esponencbkux ctanaapTis (€C), Ha AKi € NOCUNaHHA y
AOCTY-H b EN 1993-6:2012, Ta BignoBigHUX HOPMaTUBHUX QOKYMeHTiB Ykpainu (H[)".

3 3micT donosHuMU HacmynHUMU 3a20/108KaMu CMPYKMypHUX efleMeHmiIe:
"Nopatok HB HauionanbHun aoaatok go JCTY-H b EN 1993-6:2012",
"NopaTtok HB bibniorpadis”.

4 lopatok HA BUKNacTu y HOBI pepakuii:
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"OOAATOK HA
(nosigxosuin)

NEPENIK MDKHAPOOHUX (MC) | EBPONENCBLKUX CTAHOAPTIB (EC), HA SKI € MOCUNAHHA
Y ACTY-H b EN 1993-6:2012, TA BIANOBIAHUX HOPMATUBHUX AOKYMEHTIB YKPAIHU (HA)

Ne 3/n

MNosHaka MC abo €C,
HaBeaeHoro y
ACTY-H B EN 1993-6:2012

Mosnaka HA,
Akui Bignosigae MC abo €C

Ne 3/n y TekcTi
ACTY-H B EN 1993-6:2012,
[€ € HOpMaTUBHi NOCUNAaHHA

IlHdbopmauia Npo HOpMaTUBHI
aKTU Ta HOPMaTUBHI AOKYMEHTH
y BiagnosigHin cdepi

EN 1990:2002 Eurocode: Basis of
structural design

AOCTY-H B EN 1990:2008 €spo-
xoA. OCHOBM NPOEKTYBAHHA KOH-
ctpykuin (EN 1990:2002, IDT)

n. 1.2 HopmaTtuneHI nocunaHHs

n. 1.3 MpuvnyweHHs

n. 1.4 BigmiHicTb MiX NpuHUMNa-
MW Ta NpaBUNaMu BUKOPUCTAHHS

Tabnuus 7.2 MpaHW4YHi 3Ha4YeHHSA
ANst BEPTUKANbHUX NPOTUHIB

n. 7.4(2) O6mexeHHA NOBTOPIO-
BaHOr0 MiCcLLEBOrO BUNWHAHHS
CTiHKN Banku

EN 1991-1-1:2002 Eurocode 1: Ac-
tions on structures. Part 1-1: Densi-
ties, seif-weight, imposed loads for

buildings

OCTY-H B EN 1991-1-1:2010
€spokoa 1. [it Ha KOHCTPYKUil.
Yactuha 1-1. 3aransHi gii. Mnto-
Ma Bara, BnacHa Bara, ekcnnya-
TauiAHi HaBaHTaXXeHHA Ons
cnopya (EN 1991-1-1:2002, IDT)

n. 1.2 HopmaTueHi NnocunaHHsA

n. 2.3.1(2) Aii Ta sBnnuem
HaBKONULLIHBLOTO CepeaoBuLLA

EN 1991-1-2:2002 Eurocode 1: Ac-

tions on structures. Part 1-2: Fire
actions

OCTY-H b EN 1991-1-2:2010
€spoko 1. [ii Ha KOHCTPyKUil.
YacTtuna 1-2. 3aranbHi gii. Qii Ha
KOHCTPYKUIT Nif, Yac noxexi

(EN 1991-1-2:2002, IDT)

n. 1.2 HopmaTtuBHi NOCUNaHHSA

n. 2.3.1(2) Aii Ta Bnnven
HaBKOMULLIHLOrO CepeaoBuMLLa

EN 1991-1-4:2005 Eurocode 1: Ac-
tions on structures. Part 1-4: Gene-

ral actions. Wind actions

OCTY-H B EN 1991-1-4:2010
€spoxon 1. [lit Ha KOHCTPyKUil.
YactuHa 1-4. 3aranbHi gii.
BiTpoBi HaBaHTaXXeHHs

(EN 1991-1-4:2005, IDT)

n. 1.2 HopmaTuUBHI NocunaHHA

n. 2.3.1(2) Aii ta Bnnueu
HaBKOMULLIHBOIO CepeAoBuLLa

n. 9.1(4) Bumorm Ao ouiHkn BToMM

61 MoHidoLD

Z edHidoL)

2102:9-€661 N3 9 H-ALDOU L N VHINE


arymarenko
Прямоугольник


MponosxeHHs noaatka HA

TNo3Haka MC afo €C,

Ne 3/n y TekcTi

IHdopmaLlist PO HOPMAaTUBHI

Na 3/n HaBedEeHoro y QKW B :g?a:: ug'atSo ec ACTY-H b EN 1993-6:2012, aKTX Ta HOPMAaTUBHI AOKYMEHTU
ACTY-H B EN 1993-6:2012 Anoein Ae € HopMaTHBHI NOCKMNAaHHSA y BignoBigHin cdepi
5 EN 1991-1-5:2003 Eurocode 1: Ac- | ACTY-H B EN 1991-1-5:2012 n. 1.2 HopmatuBHI NOCUNaHHK

tions on structures. Part 1-5: Gen-
eral actions. Thermal actions

€spokoa 1. i Ha KOHCTpyKUT.
YacTtuHa 1-5. 3aranbHi gii. Ten-
nogi git (EN 1991-1-5:2003, IDT)

n. 2.3.1(2) fii Ta Bnnuem
HaBKONULUHbLOrO cepeaoBuLLa

6 EN 1991-1-6:2005 Eurocode 1: Ac- | ACTY-H b EN 1991-1-6:2012 n. 1.2 HopmaTuBHI nocMnNaHHs
tions on structures. Part 1-6: Gene- | €spokog 1. [ii Ha KOHCTpyKUiT. n. 2.3.1(2) i Ta BAnvau
ral actions. Actions during execu- |Yactuna 1-6. 3aranbHi aii. [i HABKONWLUHLOFO CEpeNoBMILA
tion nig Yac 3BeaeHHs
(EN 1991-1-6:2005, IDT) n. 2.3.1(4) Oii Ta snnvewu
HaBKONULLIHLOro cepeaoBuLLa
7 EN 1991-1-7:2006 Eurocode 1: Ac- |ACTY-H B EN 1991-1-7:2010 n. 1.2 HopmaTtusHi nocunaHHs
tions on structures. Part 1-7: Acci- | €Bpokog 1. il Ha KOHCTPYKUi. n. 2.3.1(2) fii Ta Bnnveu
dental actions YactunHa 1-7. 3aranbHi gii. HaBKOMMLUMLOTO CEPENoBMILA
Ocobnuei AMHaMiYHi BNNMBMK
(EN 1991-1-7:20086, IDT)
8 EN 1991-3:2006 Eurocode 1 — Ac- |ACTY-H B EN 1991-3:2012 npo- | n. 1.2 HopmaTusHi nocunaHHs

tions on structures. Part 3: Actions
induced by cranes and machinery

exT €spokog 1. [il Ha KOHCTPyK-
uii. Yactuna 3. Qii, BUKNMKaHi
KpaHamu Ta obnagHaHHAM

(EN 1991-3:2006, IDT)

n. 1.5(2) TepMiHu i BUHaAYEHHSA

n. 2.3.1(2) Aii Ta BnNnBu Haeko-
NULLHLOrO cepefioBuULLA

n. 2.3.1(1) (npumitka 1),
(npumiTka 2), (3) Aii Ta snnvem
HaBKONWLLIHBOIO CepefoBuLLa

n. 2.4(2) Nepesipka MeToaoM
YaCTKOBMX KoedilieHTiB HafiMnHOCTI

n. 2.8(1) BunpobysaHHA KpaHis

n. 5.3.2(2) HepockoHnanocti ans
3aranbHoro po3paxyHky kapkacis

n. 5.3.4(2) HepnockoHanocTi
eneMmeHTiB

6] MoHidoLr)
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MpogosxeHHA goaaTka HA

Ne 3/n

[NosHaka MC abo €C,
HaBegeHoro y
ACTY-H B EN 1993-6:2012

MoaHaka HA,
akui Bignoeinae MC abo €C

Ne 3/n y TekcTi
ACTY-H B EN 1993-6:2012,
e € HOPMaTUBHI NOCUNAaHHSA

[HhopmaLia Npo HOPMATUBHI
aKTW Ta HOPMAaTKBHI AOKYMEHTU
y BignosigHin coepi

n. 5.7.3(2) MicueBi 3ruHanbHi
Hanpy)XeHHs B CTiHUi 6anku
BHACNIJOK eKCLeHTpUcUTeTy
HaBaHTaXeHb Bif Konic

n. 7.1 3aranbHi NonoxeHHs

n. 8.2(4) (npumiTtka) 3BapHi
3'eQHaHHA

n. 9.3.1(3) 3aranbHi NONOXEHHSs

n. 9.3.2(1), (npumitka), (4)
CnipoweHnn nigxig

n. 9.4.2(5) (npumitka) HasaHTa-
XEHHA Bifj AEKINbKOX KpaHiB

EN 1993-1-1:2005 Eurocode 3: De-
sign of steel structures. Part 1-1:
General rules: General rules and
rules for buildings

JCTY-H B EN 1993-1-1:2010
€spokog 3. [NpoekTyBaHHsA cTa-
neBuX KOHCTPYKLin. YactnHa 1-1.
3aranbHi npasuna i npasuna
ana cnopya (EN 1993-1-1:2005,
IDT)

n. 1.2 HopmaTugHi nocunaHHA

n. 1.5(1) TepmiHu i BU3HAYEHHA

. 1.6 Tlo3HayeHHs

. 2.1.1 OcHOBHi BUMOTHU

. 2.1.3.1 3aranbHi nonoXeHHs

n
n
n. 2.1.2 YnpasniHHA HapiAHICTIO
n
n

. 2.2 MpurHUMNK po3paxyHKy 3a
rPaHUYHUMK CTaHaMK

n. 2.3.1(5) Aii Ta Bnven
HaBKONMULLIHLOrO cepeaoBulLa

n. 2.3.2 BnactmeocTi MaTepianis i
Bupobis

61 doHidoLn
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MpopoexeHHs pogaTtka HA

Ne a/n

[To3Haka MC abo €C,
HaBefeHoro y
OCTY-H B EN 1993-6:2012

MoaHaka HA,
Ak Bignosigae MC abo €C

Ne 3/ny Tekeri
ACTY-H b EN 1993-6:2012,
fie € HOPMaTVBHI NOCUNAHHSA

IHhopmauis Npo HOpMaTHUBHI
akTW Ta HOPMAaTUBHI JOKYMEHTH
y BignoBigHin cdepi

n. 2.4(1) Nepesipka MeToaOM
4YacTKOBUX KoedillieHTIB
HaginHoCTI

n. 2.5 MNpoekryBaHHSA B KOMMIEKCI
3 BUNpobyBaHHAM

n. 3.1 3aransHi NoNoXeHHs

n. 3.2.1 BnactueocTi MaTepianis

n. 3.2.2 Bumoru no NnacTU4HOCTI

n. 3.2.3(1) TpilnHOCTINKICTb

n. 3.2.4(1) BnactueocrTi crani y
Hanpsimi TOBLLMHW NpokaTy

n. 3.2.5 Nonycku

n. 3.2.6 Po3paxyHKoBi 3Ha4YeHHS
noKa3HWKIB MaTepiany

n. 3.4 KpinunbHi getani Ta 3sapHi
LIBU

n. 4(1) JorrosivHicTb

n. 5.1.1(1) MogentoBaHHSA KOHCT-
PYKUiN Ta OCHOBHI NpUNYLUEHHN

n. 5.1.2(1) MogenwBaHHsa Byanis

n. 5.1.3 B3aemogia cnopyaym 3
OCHOBO

n. 5.2.1 Ecektn gedopmauii
KOHCTPYKLji

n. 5.2.2 CrikicTb kapkacis

n. 5.3.1 OCHOBHI NOMOXeHHS

61 doHIdoL)
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MponosxeHHs noaaTtka HA

Ne 3/n

MNozHaka MC abo €C,
HaBeAEeHOoro y
AOCTY-H b EN 1993-6:2012

MosHaka HO,
akui Bignosigae MC abo €C

Ne 3/n y rekcrTi
ACTY-H b EN 1993-6:2012,
Ae € HOpMaTUBHI NOCUIAHHA

IHchopMaLiia NpO HOPMATUBHI
aKTWU Ta HOPMaTUBHI AOKYMEHTH
y BiinoBigHIN cpepi

n. 5.3.2(1) HepockoHanocTi ans
3aranbHOro po3paxyHky Kkapkacis

n. 5.3.3 HepockoHanicts npwn
po3paxyHKy CUCTEM B'si3en

n. 5.3.4(1) HepockoHanocri
€NeMeHTIB

n. 5.4.1(1) 3aransHi NonNoXxexHs

n. 5.4.2 3aranbHWin NPY>XHWUA
po3paxyHoK

n. 5.4.3 3aranbHUy NNAcTUYHUN
po3paxyHoK

n. 5.5 Knacudikauis nonepe4Hux
nepepisis

n. 5.6.2(1) KoHeTpykuiHa cuctema

n. 6.2 Onip nonepeyHux nepepisis

n. 6.3.1 3aranbHi NONOXeHHSA

n. 6.3.2.1 (npumiTka) 3aranbHi
NOMOXEHHS

n. 6.4 CknageHi CTUCHYTi eneMeHTH

n. 6.6(3) Btpara crTiikocTi nnacTuH

n. 7.2 Po3paxyHkosi Mmogeni

n. A.2(1), (2) ®opmyna B3aemogii

6] ®oHidoLD
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lMponoexenHa gogatka HA

Mo3Haka MC a6o €C,

MosHaka HA,

Ne 3/n y TekcTi

IHcbopmadis Npo HopMaTUBHI

Ne a/n HaBeaeHoro y . . ACTY-H B EN 1993-6:2012, aKTW Ta HOPMAaTUBHI JOKYMEHTH
OCTY-H B EN 1993-6:2012 Aikui sinnosinac MC abo €C [ie € HOPMaTUBHI NOCUNAHHS y BiAnoBigHin coepi
10 EN 1993-1-2:2005 Eurocode 3: De- | ACTY-H b EN 1993-1-2:2010 1.1(7) Cpepa 3acTocyBaHHA

sign of steel structures. Part 1-2:
General rules. Structural fire design

€epokog 3. NpoekTyBaHHg cTa-
neBnX KOHCTPYKUin. YacTuHa 1-2.
3aranbHi nonoxeHHs. Pospaxy-
HOK KOHCTPYKLi Ha BOrHeCTin-
kictb (EN 1993-1-2:2005, IDT)

n. 1.2 HopmatuBHi nocunaHHs

1 EN 1993-1-4:2006 Eurocode 3: De- | ACTY-H b EN 1993-1-4:2012 n. 1.2 HopmaTtueHi nocunaHHs
sign of steel structures. Part 1-4: €spokop, 3. MNpoekTyBaHHsa cta- | 2.1.3.3(1) [loBrosiuHicTs
General rules. Supplementary rules | nesux koHcTpykUi. YactnHa 1-4. — -
for stainless steels 3aranbHi nonoxenns. Qopatkosi | M- 3-3 Hepxasitoui ctani

npasuna Ans HepXasiloyoi cTani
(EN 1993-1-4:2006, IDT)
12 EN 1993-1-5:2005 Eurocode 3: De-| ACTY-H b EN 1993-1-5:2012 n. 1.2 HopmaTtumeHi NocnnaHxs

sign of steel structures. Part 1-5:
General rules. Plated structural ele-
ments

€spokopg 3. NpoekTyBaHHsA cTa-
neBuX KOHCTPYKUiA. YacTuHa 1-5.
[MnacTUHYacTi KOHCTPYKTUBHI
enemeHT (EN 1993-1-5:2005,
IDT)

n. 5.1.1(2) MonentoBaHHA
KOHCTPYKLIA T2 OCHOBHI
nNpUNyweHHs

n. 6.5.1(3), (4) 3aranbHi
NOJTOXKEHHS

n. 6.5.1 3aranbHi NONOXeHHs

n. 6.5.2(1) JoBxuHa XOpCTKOI
onopu

n. 6.6(1), (2) BrpaTa cTintkocTi
nNacTnH

n. 7.4(2) ObmexeHHs NOBTOpIO-
BaHOro MicUeBoOro BUNMHaHHS
CTiHKK 6arikn

61 YOoHIdOLD
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(popoBxeHHs noaatka HA

sign of steel structures. Part 1-9:
Fatigue

€spokop 3. NpoeKkTyBaHHA cTa-
NeBUX KOHCTPYKLUIK. HYacTtuHa 1-9.
Burtpueanicts (EN 1993-1-9:2005,
IDT)

n. 2.1.3.3(1) [loBroBiyHicTb

n. 5.1.2(2) MogensaHHA BY3niB

n. 5.9(1) OpyropsiaHi MOMEHTH B
enemMeHTax 3 TPUKYTHUMU KOMNO-
HeHTaMu

n. 5.9(3) OpyropsaaHi MOMEHTH B
efnemMeHTax 3 TPUKyTHUMKU KOMNOo-
HeHTaMu

n. 9.1(1) Bumoru o ouiHku BTOMM

n. 9.2(2) Yactkosi KoedillieHT
HaQIMHOCTI ona BToMy, [pumiTka

n. 9.3.1(2) 3aranbHi nonoXeHHs

n. 9.4.13aranbHi NonNoXeHHa

n. 9.4.2(2) HasaHTaxXeHHs BiA
AEKINbKOX KpaHiB

n. 9.4.2(3) HaBaHTaxeHHs BiA
LEKINBKOX KpaHiB

MosHaka MC a6o €C, Moawaka HI Ne 3/n y TekcTi IHcbopmaList NPo HOpMaTUBHI
Ne 3/n HaBeOeHoro y kWit BiOnoBIIAE MC’ 260 €C ACTY-H B EN 1993-6:2012, aKTW Ta HOPMaTUBHI [IOKYMEHTU
OCTY-H B EN 1993-6:2012 A A 0e € HopMmaTuBHI MOCUNaHHsA y BipnosiaHin cdepi
13 EN 1993-1-8:2005 Eurocode 3: De- [ ACTY-H b EN 1993-1-8:2011 n. 1.2 HopmaTusHi nocvnaHHsA
sign of steel structures. Part 1-8: €spokop 3. MNpoekTyBaHHs cTa- | 5.1.2(2) (npumiTka)
Design of joints neBuX KOHCTPYKUiW. HactvHa 1-8. MozenioBaHHs By3nie
MpoekTyBaHHA 3'€fHaHb .
(EN 1993-1-8:2005, IDT) n. 5.6.2(1) KoncTpykuinHa cuctema
n. 8.1(1) 3'eaHaHHA, Wo BUKOPUC-
ToBY10TH BonTH, 3aknenkn abo
wtndT™
n. 8.2(1) 3sapHi 3'egHaHHS
14 EN 1993-1-9:2005 Eurocode 3: De- | ACTY-H b EN 1993-1-9:2012 n. 1.2 HopmaTneHi nocunaHHa

61 ¥oHidoLD
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MpopoexeHHa nopatka HA

[NosHaka MC abo €C,

MosHaka HA,

Ne 3/n y TekcTi

IHdbopmaUist Npo HOPMAaTUBHI

sign of structures for earthquake re-
sistance. Part 2: Bridges

€spokog 8. MNMpoekryBaHHs
CENCMOCTINKNUX KOHCTPYKLIA.
YactuHa 2. Moctu

(EN 1998-2:2005, 1DT)

Ne 3/n HaBegeHoro y .. . ACTY-H B EN 1993-6:2012, aKTVU Ta HOPMATUBHI OOKYMEHTH
ACTY-H b EN 1993-6:2012 sikvi sipnosinae MC abo €C L€ € HOPMaTUBHI NOCUNAHHS y BianoBiaHin cdepi
n. 9.5 BToMHa MiUHiCcTb
TexHiyHa nonpaska
EN 1993-6:2007/AC, n. 12,
3miHa o 9.3.3
15 EN 1993-1-10:2005 Eurocode 3: ACTY-H B EN 1993-1-10:2012 | n. 1.2 HopMaTtueHi nocunaHHs
Desigr\ of steel structures. Part 1-10:| €spokog 3. rlpO(iKTYBaHHﬂ cTa- [ 2.1.3.3(1) [loBroBiuHICTs
Material toughness and through- neBuX KOHCTPYKuin. YactuHa 1-10. ) )
thickness properties YnapHa B'si3KicTb n. 3.2.3(2) (npumiTka) TpitmHo-
(EN 1993-1-10:2005, IDT) CTIMKICTb
n. 3.2.4 (npumiTka 2) BnactmeocTi
cTani y Hanpsami TOBLUWHA
npokaty
Tabnuus 3.2 Bubip knacy sikocTi
arigHo 3 EN 10164
16 EN 1998-1:2004 Eurocode 8: De- |OCTY-H b EN 1998-1:2010 n. 1.2 HopmaTtmeHi nocunaHHs
sign of structures for earthquake re-| €spoxkog 8. MNMpoekryBaHHa
sistance. Part 1: General rules, CENCMOCTINKUX KOHCTPYKLIINA.
seismic actions and rules for build- | YactuHa 1. 3aransHi npasuna,
ings cercMmiyHi ail, npasuna wopo
cnopyg, (EN 1998-1:2004, IDT)
17 EN 1998-2:2005 Eurocode 8: De- |AOCTY-H B EN 1998-2:2012 n. 1.2 HopmaTtumBHi nocvnaHHs
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MpopoexeHHA gogatka HA

Ne 3/n

MNo3naka MC a6o €C,
HaBeAEHOro Y
OCTY-H b EN 1993-6:2012

MNosHaka HA,
Akni Bignosigae MC aGo €C

Ne 3/n y TekcTi
ACTY-H B EN 1993-6:2012,
e € HopMaTUBHI NOCUNAHHA

IHchopMaLisi Npo HOPMAaTUBHI
aKTW Ta HOPMaTUBHI [LOKYMEHTU
y BignogigHiv coepi

18

EN 1998-3:2005 Eurocode 8: De-
sign of structures for earthquake re-
sistance. Part 3: Assessment and
retrofitting of buildings

AOCTY-H b EN 1998-3:2012
€spokof 8. NpoekTyBaHHs
CEWCMOCTINKMX KOHCTPYKUIN.
YacTmHa 3. OuiHka ctaHy Ta
BigHOBNEHHA Oyaisentb

(EN 1998-3:2005, IDT)

n. 1.2 HopmaTtusHi nocunaxHs

19

EN 1998-4:2006 Eurocode 8: De-
sign of structures for earthquake re-
sistance. Part 4: Silos, tanks and
pipelines

AOCTY-H b EN 1998-4:2012
€spokog 8. [poekTyBaHHs
CENCMOCTINKMUX KOHCTPYKLIN.
YactnHa 4. CunocHi bawTy,
pe3epsyapu Ta Tpybonposogu
(EN 1998-4:2006, IDT)

n. 1.2 HopmaTuBHi nocrnaHHs

20

EN 1998-5:2004 Eurocode 8: De-
sign of structures for earthquake re-
sistance. Part 5: Foundations, retai-
ning structures and geotechnical
aspects

AOCTY-H b EN 1998-5:2012
€spokoa 8. NpoekTyBaHHS
CENCMOCTINKUX KOHCTPYKLIN.

YacTtrHa 5. dyHgameHTu, nignip-

Hi KOHCTPYKLUii T reoTEXHIYHI
acnektn (EN 1998-5:2004, IDT)

n. 1.2 HopmaTueHi nocunanHa

21

EN 1998-6:2005 Eurocode 8: De-
sign of structures for earthquake re-
sistance. Part 6: Towers, masts and
chimneys

ACTY-H b EN 1998-6:2012
E€spokog 8. NpoekTyBaHHst
CENCMOCTINKNX KOHCTPYKLIIN.
YacTtuHa 6. bawTtn, sexi i
Aavmosi Tpyou (EN 1998-6:2005,
IDT)

n. 1.2 HopmaTnBeHi NocuNaHHsA
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0l edHIdoLD

2L02:9-€661 N3 9 H-ALOT | N VHINE


arymarenko
Прямоугольник


MpopoBxeHHA aopnaTtka HA

Ne a/n

MoaHaka MC abo €C,
HaBeaeHoro y
OCTY-H B EN 1993-6:2012

MosHaka HA,
AKMA Bignosigae MC abo €C

Ne 3/n y TekcTi
OCTY-H B EN 1993-6:2012,
e € HoOpMaTUBHI NOCUNAHHSA

[HhopMaLisa Npo HopMaTUBHI
aKTV Ta HOpMaTUBHI AOKYMEHTH
y BignosigHiv caepi

22

EN 10164 Steel products with im-
proved deformation properties per-
pendicular to the surface of the
product — Technical delivery
conditions

OCTY EN 10164 Bupobu crane-
Bi 3 noninweHnmn aedcpopmauin-
HAMM BNaAcTUBOCTAMM Y nepnex-
AVKYNAPHOMY HanpsMKY 0
NoBepxXHi BUpOBY. TexHiuHi
YMOBW NOCTaYaHHS

(EN 10164:2004, IDT)

n. 1.2 Hopmatnehi nocrnaHHs

n. 3.2.4 (npumitka 2) BnacTtmeocTi
cTani y HanpsiMi TOBLWWHN
npokaty

Tabnuus 3.2 Bubip knacy skocTi
3rigHo 3 EN 10164

Tabnuus 3.2 Bubip knacy sikocTi
3rinHo 3 EN 10164

23

EN 13001-2:1997 Crane safety —
General design. Part 2: Load ef-
fects

OCTY EN 13001-2:2001 Beaneu-
HIiCTb BaHTa)KoniginMansHUX
KpaHiB. 3aranbHi NONOXEHHSA
KOHCTpYIOBaHHA. YacTuHa 2.
Bnnue HaBaHTaXeHb

(EN 13001-2:1997, IDT)

n. 2.3.1(1) (npumitka 1) fdii Ta
BNJIMBU HABKONWULLHLOrO cepeno-
BUUIa

24

EN 1090-2 Execution of steel struc-
tures and aluminium structures,
Part 2: Technical requirements for
steel structures npoekt

NCTY b EN 1090-2-2014 Buko-
HaHHA CTanesuX i antMiHiEBUX
KOHCTPYKLUiN. HacTuHa 2: TexHiu-
Hi BUMOIK A0 cTaneBUX KOHCT-
PYKLUi#

(EN 1090-2:2008+A1:2011, IDT)

n. 1.2 HopMmaTtu1BHi nocnnaHHs

n. 1.3 NpunyuieHHsn

25

EN 1337-1 Structural bearings —
General design rules

n. 1.2 HopMmatueHi nocnnaHHs

n. 3.5 Onopu

JBH B.2.3-14:2006 Moctu i Tpy-
6u. Npasuna NpoekTyBaHHS;
ABH B.2.3-26:2010 MocTv i Tpy-
6u. Ctanesi koHCTpykKUil. [paBun-
na NpOEeKTyBaHHS;

JBH B.2.6-163:2010 CTanesi
KOHCTPYKL,ii. Hopmin npoekTyBaH-
H$l, BUTOTOBJIEHHSA | MOHTaXy
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MpoaoexeHHn nogatka HA

Mosnaxa MC abo €C,

MosHaka HO,

Ne 3/n y TekcTi

IHchopmauis Npo HOpMaTUBHI

Ne 3/n HaBeaeHoro y . \ ACTY-H b EN 1993-6:2012 aKT Ta HopMma i
skum Bignosigae MC abo €C ’ ' PMaTMBHI AAOKyMEHTY
OCTY-H B EN 1993-6:2012 Anosiq avo [ie € HOPMATUBHI NOCUMAHHS y BianoBigHi ceepi
26 EN 1337-2 Structural bearings. -

Sliding elements

. 1.2 HopmaTtusHi nocunaHHs

. 3.5 Onopwm

ABH B.2.3-14:2006 Moctn i
Tpyow. MNpasuna npoekTyBaHHs,
ABH B.2.3-26:2010 MocTtn i
Tpy6u. Cranesi KOHCTPYKLi.
MpaBuna NpoeKkTyBaHHsA

27 EN 1337-3 Structural bearings. - . 1.2 HopmaTuBHi nocvnaHHs OBH B.2.3-14:2006 Moctu i
Elastometric bearings . 3.5 Onopu Tpybw. [Npasuna NpoeKTyBaHHS,
ABH B.2.3-26:2010 Moctw i
Tpybun. CTanesi KOHCTPYKLII.
MpaBuna NpoeKkTyBaHHA
28 EN 1337-4 Structural bearings. - . 1.2 HopmaTvBHi nocvnaHHs ABH B.2.3-14:2006 MocTw i
Roller bearings . 3.5 Onopm Tpy6u. Mpasunna NpoekTyBaHHs,
OBH B.2.3-26:2010 MocTv i
Tpybun. CTanesi KOHCTPYKLi.
Mpaeuna nNpoekTyBaHHA
29 EN 1_337-5 Structural bearings. Pot |— . 1.2 HopmaTtueHi nocunaHHs ABH B.2.3-14:2006 MocTtu i
bearings . 3.5 Onopu Tpybu. NpaBnna NpoeKTyBaHHsS,
ABH B.2.3-26:2010 MocTu i
Tpy6u. Ctanesi KOHCTPYKLI.
Mpasuna NPoOeKTyBaHHsA
30 EN 1337-6 Structural bearings. ACTY b EN 1337-6:201X npoekT| n. 1.2 HopmaTuBHi nocunaHHs
Rocker bearings OnopHi yacTtuHu ByaisensHMx . 3.5 Onopu
KOHCTPYKUiN. YacTuHa 6.
BanaHcupHi onopHi YacTuHK
(EN 1337-6:2004, IDT)
31 EN 1337-7 Structural bearings. -

Spherical and cylindrical PTFE
bearings

. 1.2 HopmaTueHi nocunaHHs

. 3.5 Onopwn

ABH B.2.3-14:2006 MocTw i
Tpy6u. NpaBrna NpoeKTyBaHHS,
ABH B.2.3-26:2010 MocTn i
Tpy6u. CTanesi KOHCTPYKUIT.
MNpaBuna NpoekTyBaHHA
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MpopnosxeHHsa nopatka HA
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Mosnaka MC a6o €C, Noawaka HI Ne 3/n y TekcTi IHdbopMaUist Npo HOPMaTUBHI
Ne 3/n HaBefeHoro y QKwit BianoBinae MC'aﬁo ec ACTY-H b EN 1993-6:2012, aKTn Ta HOPpMaTUBHI JOKYMEHTU
OCTY-H B EN 1993-6:2012 AnoBIA Ae € HOpMaTUBHI NOCUNAaHHS y BiAnNoBigHIN cepi
32 EN 1337-8 Structural bearings. - n. 1.2 HopmatuBHi nocunanHs [OBH B.2.3-14:2006 MocTu i
Quide Bearings and Restraint Bear- n. 3.5 Onopy Tpybu. Mpasuna NnpoekTyBaHHSA;
ings [BH B.2.3-26:2010 MocTtu i

Tpy6u. CTanesi KOHCTPYKLi.
Mpasuna NpoexkTyBaHHsA

=

33 | EN 1337-9 Structural bearings. Pro-| - . 1.2 HopmartueHi nocunanHs | JBH B.2.3-14:2006 MocTu i
tection . 3.5 Onop Tpy6m. Tpasuna nNpoeKkTyBaHHs;
JBH B.2.3-26:2010 MocTw i
Tpybu. CTanesi KOHCTPYKLUII.
Mpasuna NpoekTyBaHHsA

=

s

34 EN 1337-10 Structural bearings. In- | —
spection and maintenance

. 1.2 HopmatusHi nocvnaHHs [BH B.2.3-14:2006 MocTu i

. 3.5 Onop# Tpy6u. Mpasuna NpoekTyBaHHS;
JABH B.2.3-26:2010 MocTu i
Tpy6bu. Ctanesi KOHCTPYKL,i.
MpaBuna NpOeKTyBaHHA

. 1.2 HopmatueHi nocunatwa ABH B.2.3-14:2006 MocTw i

. 3.5 Onopu Tpy6u. lNpaBuna NnpoekTyBaHHS;
OBH B.2.3-26:2010 MocTu i
Tpy6u. Ctanesi KOHCTPYKLIiT.
Mpasuna NpoeKkTyBaHHA

=

35 EN 1337-11 Structural bearings. -
Transport, storage and installation

=

o |

36 EN 13001-1 Cranes. General de- |- n. 2.3.1(1) (npumitka 1) Aii Ta FOCT 28609-90. KpaHs! rpy3o-
sign. General principles and re- BMIVMBU HaBKONMULWHLOIO noasémusle. OCHOBHLIE NONoOXe-
quirements cepenosula HUA pacyeTa,;

FOCT 28792-90 KpaHbl rpy3o-
noabveEmHble. [lpegoctasnsemas
nHcpopmauus. Obuime nonoxkeHuss;
JOCTY 2986-95 KpaHw BaHTaxo-
nininmaneHi. YactuHal. Tepminn
Ta BU3HAYEHHS1 OCHOBHMUX NOHATH
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KiHeub popartka HA

MosHaka MC abo €C,

MosHaka HO,

Ne 3/n y TekcTi

IHcbopmaList PO HOPMATUBHI

Ne 3/n HaBeaeHoro y . . . OCTY-H B EN 1993-6:2012, aKkT¥ Ta HOpMaTUBHI AOKYMEHTH
ACTY-H b EN 1993-6:2012 sikui sinnosinae MC aGo €C A€ € HOpMaTUBHI NOCUNaHHSA y BigNOBIgHIN cepi
37 EN ISO 1461 Hot dip galvanised - n. 1.2 HopmaTnBHi nocunaHHA FOCT 9.307-89 MokpbITAA LINH-
coatings on fabricated iron and n. 3.2.3(3) TpilLMHOCTINKICTS koBble ropsyne. Obwme Tpebo-
steel articles — specifications and BaHVs U METOAbI KOHTPOMA
test methods CHwuM 2.03.11-85 3awumra
CTPOUTENbHBIX KOHCTPYKLUUA OT
KOppo3un
38 ISO 3898:1997. Bases for design of| — n. 1.6 (npumitka) Mo3aHayeHHs
structures — Notations — General
symbols
39 ISO 16881-1:2005 Cranes. Design |- TexHi4Ha nonpagka ABH B.1.2-2:2006
calculation for rail wheels and asso- EN 1993-6:2007/AC, n. 10, HasaHTaXeHHs Ta BNnusu.
ciated trolley track supporting struc- 3miva 0o 8.4.3 Hopmn npoekTyBaHHsA
ture. General
40 ISO/DIS 11660 Cranes — Access, |- n. 1.2 HopmaTtnBHi nocunaHHs AOCTY 2986-95 KpaHu
guards and restraints: Part 5 Bridge n. 2.6 MpocBiTY ANA MOCTOBMX BaHTaXxoniginManbHi, YactuHa 1.
and gantry cranes KpaHiB TepmiHn Ta BU3HAYEHHA
OCHOBHWX MOHATH;
ACTY 3150-95 KpaHu
BaHTaXoniginMmanesHi. HactaHosa
3 excnnyaTauii xpaHa. YactuHa 1.
3arankHi NONOXeHHS;
TOCT 534-78 KpaHsl MOCTOBbIE
onopHsle. MNponets!
41 TS 13001 Cranes — General de- -

sign; Part 3.3 Limit states and proof

of competence of wheel/rail con-
tacts

n. 1.1(5) Ccepa 3acTocyBaHHs

n. 1.2 HopmartusHi nocnnanHs

n. 8.4.3(3) Migbip perkn

JBH B.1.2-2:2006 HasaHTaxeH-
Hs1 Ta srnuen. Hopmmn npoekTyBaHHs;
FOCT 28609-90. KpaHs rpyso-
noabémHblie. OCHOBHbIE TONOXe-
HUsA pacyeTa
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CropiHka 15
CropiHok 19

5 TekcT HauioHanbHOro cTaHAAPTY donoeHumu dodamkom HE:

"N0OONATOK HB
(oboB'si3KOBUN)

HALIIOHANbHUA NOOATOK A0 ACTY-H B EN 1993-6:2012

HE.1 NAPAMETPM, O 3ANUWWAACA BIOKPUTUMM B OCTY-H B EN 1993-6:2012 ANA
HAUIOHANIbHOIO BUBOPY

HauioHanbHuit BUGip aossonsetsea 8 JCTY-H B EN 1993-6:2012 uepes HacTynHi NONOXEHHS, K

HasegfeHi y Tabnuui HB.1

Tabnuuna Hb.1

Ne FlyHKT ) KopoTkui onuc napamnga, .
3/n AKWA [O3BONIEHO BU3HAYATU Ha HaLiOHaNbHOMY piBHI
1 2132 (1)P IMpoeKTHM TEPMIH excnnyaTtauii NiAKPaHOBUX KOHCTPYKLIA
2.8(2)P 3HauYeHHs KoeILIEHTA V£ fost ANA BUNPOBYBaNbHUX KPAaHOBUX HABAHTaXEHb
3.2.3(1) MakcumanbHO HU3bka poboda TemnepaTypa Ans BHYTPILLHIX MigKpaHOBUX

KOHCTPYKUiN

4 3.2.3(2)P Bubip xapakTepncTrK MiHIManbHOro 3HaYeHHA yaapHoI B'A3KOCTI ANA CTuc-
HYTUX ENeMeHTIB

5 3.2.4(1) Tabn. 3.2 |Bu3HaveHHs knacy siKOCTi NpokaTy B HaNpsiMKy TOBLLWHU

6 3.6.2(1) Penkosi cTani

7 3.6.3(1) IHdopMaLis Wwoao cneuianbHUX 3'€4HYBanNbHUX NPUCTPOIB ANs PENOK

8 6.1(1) YacTtkoBi koedilieHTH onopy

9 6.3.2.3(1) AnbTepHaTUBHI METOAM OLIHKWA BTPATU CTINKOCTI 3a 3ruHanbHO-KPYTUNBLHOK
¢dopmoio

10 |7.3(1) "paHuuHi 3HaYeHHs gedopmallin i nepemilleHb

11 |7.5(1) 3HayeHHs KoedilieHTa ya ser ANS PO3PaxXyHKy 3BOPOTHOI NOBEAIHKM Banku

12 8.2(4) Knacu kpaHiB, siki po3rnsafialoTbCa siK "BUCOKI Kriacu 3a BTOMOO"

13 |9.1(2) UucenbHe 3HaveHHA Cp Ans OUiHKM BTOMU

14 |9.2(1)P 3HauYeHHA 4acTKoBOro KoedilieHTa ygf

15 |9.2(2)P 3HaYeHHs 4acTKOBOro KoediuieHTa ypr

16 {9.3.3(1) Knacwu KpaHis, Ans AKux 3rHOM BiJj EKCLIEHTPUCUTETY MOXHA 3HEXTYBaTH

17 19.4.2(5) KoedilieHT ekBiBaNeHTHOCTI NOWKOMXKEHb Aqup ANA POGOTH AeKiNbKox
KpaHiB

HB.2 NTAPAMETPU, BUSHAYEHI HA HALUIOHANBHOMY PIBHI

HB 2.1 NpoekTHUi TepMiH ekcnnyaTauii NiAKPaHOBUX KOHCTPYKLIiA
Ao nynkmy 2.1.3.2(1)P
MpoekTHWI TEPMIH ekcnnyaTalii nigkpaHOBMX KOHCTPYKLUIN CTAHOBUTL 25 pPOKiB.

HB 2.2 3naveHHs KoedilieHTa yr o5t ANA BUNPOOYBanbLHNMX KpaHOBUX HaBaHTaXeHb
Ho nynkmy 2.8(2)P
Cnin kepyBatuca pekomengauiamu JCTY-H b EN 1993-6:2012.
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CropiHka 16
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HB 2.3 MakcMManbHO HU3LKa po6oya Temneparypa AN BHYTPILUHIX NigKpaHOBUX KOHCTPYKLiK

o nynkmy 3.2.3(1)

HaitHmxua pobodya TeMnepaTtypa AN BHYTPIWHIX NiAKPaHOBUX KOHCTPYKLi NPUAMAETbCA AN KOX-
HOTo NPOEKTY OKPEMO, B 3aNEXHOCTI Bifl TEXHOMOrYHOIo 3asAaHHA Ha NPOEKTYBaHHS.

MpumiTka. Hainvikya poboya TeMnepatypa ans nigkpaHosux 6anok He Moxe 6yTy BuLLIa 3a MiHiManbHy 403BO-
neHy TemnepaTtypy ekcnnyartauii KpaHa, HaBefeHy B TeXHIYHIN AOKyMeHTaLlii Ha KpaH | kpaHoBe obnagHaHHsi.

HB 2.4 Bubip xapakTepucTUK MiHiManbHOro 3Ha4eHHA yaapHoi B'ASKOCTI ANA CTUCHYTUX eNEMEHTIB

Mo nyrkmy 3.2.3(2)P

Cnin kepyBatuca pekomeHaauismu ACTY-H b EN 1993-6:2012.

HB 2.5 BuzHaueHHA knacy AKOCTi NPoKaTy B HanpsiMKy TOBLWHU

Mo nynkmy 3.2.4(1) Tabnuys 3.2

Cnig kepyBatucsa pekomergauismu JCTY-H B EN 1993-1-4:2012.

HB 2.6 Penkosi ctani

Ho nyrkmy 3.6.2(1)

[o3BonseTbca BUKOPUCTOBYBATU PEMKU ANS KpaHiB, BUrOTOBMEHI 3rigHO 3 cTandapTamMu Ha Bupobu

ETAG un ETA, abo ACTY (ITOCT, TY) 3a HassBHOCTi cepTudikaTy BifNOBIAHOCTI i NPU AOTPUMaHHI BUMOT
3.6.2(1). NprAHATI perkn NOTPIGHO NOroAXyBsaTH i3 3aMOBHUKOM, @ TaKOX i3 NOCTa4YanbHUKOM KpaHa.

HB 2.7 lucdopmauin woao cneudianbHUX 3’€AHYBaNbHUX NPUCTPOIB ANA PEHOK

Lo nyHkmy 3.6.3(1)

CneujiansHi 3'eaHyBansHi NpUCTPOi HEOBXiAHO NoroaKyBaTh 3 nocravanbHUKOM KpaHa.

HB 2.8 YacTkosi koediuieHTn onopy

Ho nyHkmy 6.1(1)

Cnig kepysaTtucsa pekoMmeraauiamu ACTY-H 6 EN 1993-6:2012. v

HB 2.9 NignyHkr 6.3.2.3(1) AnbTepHaTUBHI MeToAM OUIHKM BTPaTKU CTINKOCTI 3a 3rMHansHo-
KpyTUnbHOIO hopmolo

Ho nyrkmy 6.3.2.3(1)

Cnin kepyBaTtucs pekomeraauismv ACTY-H b EN 1993-6:2012.
Mpumitka. MNpu po3paxyHKy NoTpiGHO BpaxoByBaTH TexHiuHy nonpaeky EN 1993-6:2007/AC.

HB 2.10 NpaHn4Hi 3Ha4eHHA aedopmauin i nepemileHb
Ho nyrkmy 7.3(1)
MpuiiMaTU peKOMEHAO0BAHI 3HAYEHHA ANA rPaHUYHUX 3HaYEeHb BEPTUKANbHUX NPOrMHIB NiAKpaHOBUX

Banok.

PaHW4YHI 3HaUYEeHHS FOPU3OHTANbHUX NPOTUHIB NiAKPaAHOBUX HanNok i FOpU3oHTaNbHOro NepeMilieHHs
konoHxu (NyHKTH a i b Tabnuui 7.1) cnig npuitmaTk 3rigHo 3 Tabnuueto Hb.2 (wactuHa Tabn. 3 3 [3]). IHLwi
rpaHWYHi 3Ha4YEHHA rOPU3CHTANBLHUX NEepeMilleHb Cnig NPUAMaTH 3riaHO 3 pPeKOMEHA0BaHUMMU.

Ta6nuus HB.2 — 'paHuyHi ropu3oHTanbHi NPOrKHK Jy

'paHn4Hi nporuHu 5,

Fpynu pexumis KOMOH 6anok KpaHoBUX LL!{]HXiB | ranb-
poboTu kpaHis Gyaisenb i KpUTMX BIAKPUTUX KPAHOBUX MOB?;( Eg:ﬁ;iﬁiurégigﬁenb
KpaHOBUX ecTakag ecrakag (KDUTVX Ta BIAKPUTMX)
1K-3K h¢ 1500 h¢ /1500 L/500
4K-6K h, /1000 h. /2000 £/1000
7K—8K he /12000 h¢ 12500 L/2000
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Mpumitka. Fpyna pexxuvmy poboTM KpaHa BU3HAYAETLCS 3rigHO 3 NpaBunaMu, HaBeaeHumu B [4).

HbB 2.11 3HaueHHsA KoedilUieHTa vy sor ANA PO3PaxyHKy 3BOPOTHOI NoBeaiHku 6anku

Lo nynkmy 7.5(1)

MNpu po3paxyHKy 3BOPOTHOI NOBEAIHKK Banku vy, ser = 1,00.

[Ina HWXHBLOrO Nosca niakpaHoBUX 6anok 3 MOHOPEWKOBUMU Tenbdepamu i NiaBiCHUMU KpaHamu
NOTPIGHO NPUAMAETU 3HAUEHHS Ypg sor =1,1.

HB 2.12 Knacu KpaHiB, AKi po3rnagaloTbCsa AK "BMCOKi Knacu 3a BTOMOK"

Lo nyHrkmy 8.2(4)

Cnig kepyBatucsa pekomeHgauismu [CTY-H b EN 1993-6:2012.

Hb 2.13 YncenuHe 3Ha4yeHHA Cy Ans oUiHKv BTOMU

Lo nynkmy 9.1(2)

Cnig kepysaTtucsa pekomeHgauiamu ACTY-H B EN 1993-6:2012.

HB 2.14 3HavyeHHs YacTKkoBOro KoedigieHTa yrf

Mo nynkmy 9.2(1)P

Cnig kepysatucs pekomergauismm [CTY-H b EN 1993-6:2012.

HB 2.15 3HayeHHsA YyacTKkOBOro KoedilieHTa yyr

Lo nyHkmy 9.2(2)P

Cnia kepysatuca pekomenaauiamu ACTY-H b EN 1993-6:2012.

HB 2.16 Knacu kpaHiB, 4ns AKMX 3rMHOM Bif €KCLUEHTPUCUTETY MOXHA 3HeXTyBaTH

Ao nyHkTy 9.3.3(1)

Cnig kepyBatuca pekomengauismu ACTY-H b EN 1993-6:2012.

HB 2.17 KoedilieHT eKkBiBaNneHTHOCTI NOWKOAXEHb A4, ANA PO6OTH AEKiNbKOX KpaHiB

Ho nyrHkmy 9.4.2(5)

Cnig kepyBatucsa pekomenpauiamu JCTY-H b EN 1993-6:2012.

' HB.3 PILLEHHS NPO CTATYC AOBIAKOBUX OOOATKIB AACTY-H B EN 1993-6:2012

PiweHHs WoAao 3acTocyBaHHA [OBIAKOBUX AoAaTkis, wo mictaTbes B [ICTY-H B EN 1993-6:2012, Ha-
BeaeHo B Tabnuui HB6.3.

Tabnuua HB.3 — 3acTocyBaHHA AOBIAKOBUX AoAaTKiB

Ne . PiweHHA Woao BUKOPUCTAHHS
HasBa gosigkosoro gogartka .
3/n [OBIIKOBOro foAartka
1 |Hoparok A (aosiakosun) — Metoa anbTepHa- | [looaTtok MOXe BUKOPUCTOBYBATUCA 63 3MiH Ha
TUBHOI OL{iHKM BTpPaTW CTINKOCTi 3a 3ruHanb- TepuTopii YkpaiHu

HO-KPYTUNLHOK (POPMOI0
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CropiHka 18
CropiHok 19

6 TeKCT HauioHanbHOro cTaHpapTy doroeHumMu dodamkom HB:

"NOOATOK HB
(noBigkoBu#)

BIBINIOrPA®IA

[1]10BH A.1.1-94:2010 Cuctema ctaHaapTu3adii ta HopmyBaHHs y 6yaisHuuTsi. MNpoekTyBaHH:A Byaisens-
HUX KOHCTPYKLUin 3a €BpokogamMun. OCHOBHI NONOXEHHS;

[2] ABH B.2.6-163:2010 Ctanesi KOHCTPYKLUii. HOpMW NPOEKTYBaHHA, BUTOTOBANEHHA | MOHTaXYy;

[3] ACTY-H b B.1.2-3:2006 lMNMporvnHu i nepeMiweHHA. BUMorn npoekTyBaHHs;

[4] FOCT 25546-82 KpaHnu BaHTaxonigAoMHi. Pexumu pobotun."
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3MIHA Ne1 ACTY-H B EN 1983-6:2012

Crapidie 19
CTopidok 19

Koa ¥YKHA 91.080.10

KniwouoBi cnoBa: KpaHoBl HABSHTAXEHHR, YAapHa B'R3KICTL, MPOrHY T2 nepeMilleHHs, BToma,

Rk A w ki
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DopMaT BOxE4"s, Marp ohcatiuwi, FapHyps Arial”.
Apyr odcaTHg:
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eyn M. Kpupoeioca, 264, M. KHia-27, DA037, Yepaia,
Ten, 243-35-62
Bipnin peanayi ven.chare (D44) 249:26-62 (65, £2)
E-mal:uabigd@uknnet
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