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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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European foreword

This document (prEN 1993-6:2024) has been prepared by Technical Committee CEN/TC 250 “Structural
Eurocodes”, the secretariat of which is held by BSI. CEN/TC 250 is responsible for all Structural
Eurocodes and has been assigned responsibility for structural and geotechnical design matters by CEN.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 1993-6:2007 and its corrigenda.

The first generation of EN Eurocodes was published between 2002 and 2007. This document forms part
of the second generation of the Eurocodes, which have been prepared under Mandate M/515 issued to
CEN by the European Commission and the European Free Trade Association.

The Eurocodes have been drafted to be used in conjunction with relevant execution, material, product
and test standards, and to identify requirements for execution, materials, products and testing that are
relied upon by the Eurocodes.

The Eurocodes recognize the responsibility of each Member State and have safeguarded their right to

determine values related to regulatory safety matters at national level through the use of National
Annexes.
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0 Introduction

0.1 Introduction to the Eurocodes

The Structural Eurocodes comprise the following standards generally consisting of a number of Parts:

— EN 1990, Eurocode — Basis of structural and geotechnical design;

— EN 1991, Eurocode 1 — Actions on structures;

— EN 1992, Eurocode 2 — Design of concrete structures;

— EN 1993, Eurocode 3 — Design of steel structures;

— EN 1994, Eurocode 4 — Design of composite steel and concrete structures;
— EN 1995, Eurocode 5 — Design of timber structures;

— EN 1996, Eurocode 6 — Design of masonry structures;

— EN 1997, Eurocode 7 — Geotechnical design;

— EN 1998, Eurocode 8 — Design of structures for earthquake resistance;

— EN 1999, Eurocode 9 — Design of aluminium structures;

— New parts are under development, e.g. Eurocode for design of structural glass.

The Eurocodes are intended for use by designers, clients, manufacturers, constructors, relevant
authorities (in exercising their duties in accordance with national or international regulations),
educators, soft-ware developers, and committees drafting standards for related product, testing and
execution standards.

NOTE Some aspects of design are most appropriately specified by relevant authorities or, where not specified,
can be agreed on a project-specific basis between relevant parties such as designers and clients. The Eurocodes
identify such aspects making explicit reference to relevant authorities and relevant parties.

0.2 Introduction to the EN 1993 series

EN 1993 applies to the design of buildings and civil engineering works in steel. It complies with the
principles and requirements for the safety and serviceability of structures, the basis of their design and
verification that are given in EN 1990 — Basis of structural and geotechnical design.

EN 1993 is concerned only with requirements for resistance, serviceability, durability and fire resistance
of steel structures. Other requirements, e.g. concerning thermal or sound insulation, are not covered.

EN 1993 is subdivided in various parts:

EN 1993-1, Design of Steel Structures — Part 1: General rules and rules for buildings;
EN 1993-2, Design of Steel Structures — Part 2: Bridges;

EN 1993-3, Design of Steel Structures — Part 3: Towers, masts and chimneys;

EN 1993-4, Design of Steel Structures — Part 4: Silos and tanks;

EN 1993-5, Design of Steel Structures — Part 5: Piling;

EN 1993-6, Design of Steel Structures — Part 6: Crane supporting structures;

6
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EN 1993-7, Design of steel structures — Part 7: Sandwich panels.

EN 1993-1 in itself does not exist as a physical document, but as a document series that comprises the
following 14 separate parts, the basic part being EN 1993-1-1:

EN 1993-1-1, Design of Steel Structures — Part 1-1: General rules and rules for buildings;

EN 1993-1-2, Design of Steel Structures — Part 1-2: Structural fire design;

EN 1993-1-3, Design of Steel Structures — Part 1-3: Cold-formed members and sheeting;
NOTE Cold formed hollow sections supplied according to EN 10219 are covered in EN 1993-1-1.

EN 1993-1-4, Design of Steel Structures — Part 1-4: Stainless steel structures;

EN 1993-1-5, Design of Steel Structures — Part 1-5: Plated structural elements;

EN 1993-1-6, Design of Steel Structures — Part 1-6: Strength and stability of shell structures;

EN 1993-1-7, Design of Steel Structures — Part 1-7: Plate assemblies with elements under transverse loads;
EN 1993-1-8, Design of Steel Structures — Part 1-8: Joints;

EN 1993-1-9, Design of Steel Structures — Part 1-9: Fatigue;

EN 1993-1-10, Design of Steel Structures — Part1-10: Material toughness and through-thickness
properties;

EN 1993-1-11, Design of Steel Structures — Part 1-11: Tension components;

EN 1993-1-12, Design of Steel Structures — Part 1-12: Additional rules for steel grades up to S960;
EN 1993-1-13, Design of Steel Structures — Part 1-13: Beams with large web openings;

EN 1993-1-14, Design of Steel Structures — Part 1-14: Design assisted by finite element analysis.

All subsequent parts numbered EN 1993-1-2 to EN 1993-1-14 treat general topics that are independent
from the structural type like structural fire design, cold-formed members and sheeting, stainless steels,
plated structural elements, etc.

All subsequent parts numbered EN 1993-2 to EN 1993-7 treat topics relevant for a specific structural
type like steel bridges, towers, masts and chimneys, silos and tanks, piling, crane supporting structures,
etc. EN 1993-2 to EN 1993-7 refer to the genericrules in EN 1993-1 and supplement, modify or supersede
them.

0.3 Introduction to EN 1993-6
EN 1993-6 gives specific design rules for crane supporting steel structures. It is intended to be used with
EN 1990, EN 1991 and the EN 1993-1 series. Matters that are already covered in those documents are

not repeated. The focus in EN 1993-6 is on design rules that supplement, modify or supersede the
equivalent provisions given in the EN 1993-1 series.

0.4 Verbal forms used in the Eurocodes
The verb “shall” expresses a requirement strictly to be followed and from which no deviation is permitted
in order to comply with the Eurocodes.

The verb “should” expresses a highly recommended choice or course of action. Subject to national
regulation and/or any relevant contractual provisions, alternative approaches could be used/adopted
where technically justified.

The verb “may” expresses a course of action permissible within the limits of the Eurocodes.

The verb “can” expresses possibility and capability; it is used for statements of fact and clarification of
concepts.
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0.5 National Annex for EN 1993-6
National choice is allowed in this standard where explicitly stated within notes. National choice includes
the selection of values for Nationally Determined Parameters (NDPs).

The national standard implementing EN 1993-6 can have a National Annex containing all national choices
to be used for the design of buildings and civil engineering works to be constructed in the relevant
country.

When no national choice is given, the default choice given in this standard is to be used.

When no national choice is made and no default is given in this standard, the choice can be specified by a
relevant authority or, where not specified, agreed for a specific project by appropriate parties.

National choice is allowed in EN 1993-6 through notes to the following clauses:

4.1.2(2) 4.1.5(2) 43.1(2) 43.2(1)
4.3.2(2) 5.1(1) 5.3.2(2) 5.3.3(1)
7.1.2(1) 7.5.1(1) 7.6.1(1) 7.6.4(6)
7.7.1(1) 9.2(1) 11.1(4) 11.4.2(6)

National choice is allowed in prEN 1993-6 on the application of the following informative annexes:

Annex A Annex B Annex C

The National Annex can contain, directly or by reference, non-contradictory complementary information
for ease of implementation, provided it does not alter any provisions of the Eurocodes.
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1 Scope
1.1 Scope of prEN 1993-6

(1) EN 1993-6 provides rules for structural design of crane supporting structures.

(2) EN 1993-6 is applicable to crane supporting structures, especially to indoor and outdoor overhead
crane runway beams, of:

a) overhead travelling cranes, either:

— top-mounted cranes;

— underslung cranes;
b) monorail hoist blocks.
NOTE The principles of the design rules can be applied to supporting structures of other types of cranes making
due allowance for differences in the crane-induced actions, if exist. For example, the design rules for supporting
structures of the cranes listed in (2) assume that the horizontal crane loads occur randomly scattered along the

runways in general. This assumption does not apply to other cranes such as travelling wall jib cranes.

(3) EN 1993-6 does not apply to the tracks and suspensions of light crane systems conforming with
EN 16851, see Figure 1.1.

NOTE The standardized tracks and suspensions of light crane systems are considered as parts of the crane.

Key

1 supporting beam designed according to EN 1993-1

2 standardized track of light crane system designed according to EN 16851
3 support point

Figure 1.1 — Light crane system

(4) Additional rules are given for ancillary runway items including crane rails, structural end stops, surge
connectors and surge girders and for runway supporting structures.

(5) EN 1993-6 does not apply to cranes and all other moving parts.

NOTE Provisions for cranes are given in EN 13001 series.

Documents
Document Sharingj—lub

Full document details: 24/30443608 DC


http://www.avadocuments.com/doc/24-30443608-dc
http://www.avadocuments.com/doc/24-30443608-dc

prEN 1993-6:2024 (E)

1.2 Assumptions

(1) Unless specifically stated, EN 1990, EN 1991 and the EN 1993-1 series apply.

(2) The design methods given in EN 1993-6 are applicable if

— the execution quality and tolerances are as specified in EN 1090-2, and;

— the construction materials and products used are as specified in the relevant parts of EN 1993, or in
the relevant material and product specifications.

(3) Following interfaces between hoisting device and its supporting structure are assumed:

a) the top of crane rail for top-mounted cranes;

b) the top of flange on which the crane or hoist block operates for underslung cranes and monorail hoist
blocks;

c) the support points as shown in Figure 1.1 for light crane systems.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

NOTE See the Bibliography for a list of other documents cited that are not normative references, including

those referenced as recommendations (i.e. through ‘should’ clauses) and permissions (i.e. through ‘may’ clauses).

EN 1090-2, Execution of steel structures and aluminium structures - Part 2: Technical requirements for steel
structures

EN 1990:2023,! Eurocode - Basis of structural and geotechnical design
EN 1991 (all parts), Eurocode 1 — Actions on structures

EN 1993 (all parts), Eurocode 3 — Design of steel structures

3 Terms, definitions and symbols
3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 1990:2023, EN 1991-3, the
EN 1993-1 series and the following apply.

3.1.1
wheel load
vertical action due to crane operation

3.1.2

crane surge

horizontal actions due to crane travelling (or trolley traversing if relevant), acting longitudinally and/or
laterally to the runway beams caused by acceleration/deceleration and/or by skewing

1 As impacted by EN 1990:2023/prA1:2024
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3.1.3

crane supporting structure

assembly of stationary load bearing components of a crane installation supporting the crane and
transmitting all crane-induced actions to foundations; usually considered a part of a building structure
and designed accordingly

Note 1 to entry:  For design reasons, crane supporting structures are usually subdivided into the crane runway
and the crane runway supporting structure.

3.14

crane runway

crane supporting structure serving as track and support system on which the crane operates comprising
structural components such as crane runway beams, surge girders if relevant, surge connectors,
structural end stops and non-structural components such as electrical, access and safety facilities

3.1.5
crane runway beam
beam submitted directly or through a rail to crane-induced actions

Note 1 to entry:  For crane runways with surge girder, only the beam underneath the wheel loads is referred to
as crane runway beam, see Figure 3.1.

3.1.6

surge girder

beam or lattice girder acting as continuous lateral support that resists the crane surge from crane runway
beams

Note 1 to entry:  See Figure 3.1.

3.1.7

surge connector

connecting device acting as discrete lateral support that resists the crane surge from crane runway beams
or surge girders

3.1.8
structural end stop
component intended to stop a crane, trolley or hoist block reaching the end of a runway

3.1.9
crane runway supporting structure
crane supporting structure transmitting all crane-induced actions from the crane runway to foundations

Note 1 to entry:  The crane runway supporting structure includes, where relevant, runway beam supports,
brackets, columns, frames, bracings and foundations.
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2 3 2

(c) integral surge

(b) integral surge (d) integral surge girder

a) separated surge . . irder with
(a) sep . ure girder with g W shared by two crane
girder secondary truss
secondary beam . runway beams
girder
Key
1 crane runway beam
2 secondary beam or secondary truss girder
3 truss or panel bracing (possibly used as walkway)
4  surge girder

Figure 3.1 — Crane runway beams with surge girder (selection)

3.1.10
elastomeric bearing pad
resilient reinforced elastomeric bedding material intended for use under crane rails

3.1.11
Cclass
classification of the fatigue action from a crane as a whole based on its net load spectrum

Note 1 to entry:  See EN 1991-3.

3.1.12

R class

classification of the global effects of the fatigue relevant crane action (in general, the effect of the single
wheel load of a crane) on the constructional details of the crane supporting structure neglecting multiple
load effects

Note 1 to entry:  See EN 1993-1-9 for further fatigue related definitions.

3.1.13

multiple load effect

effect (either global or local) on the constructional details of the crane supporting structure caused by
multiple wheel loads of a crane or multiple crane actions that is not included in the R class
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3.2 Symbols

3.2.1 General

For the purpose of this document the following symbols apply.

3.2.2 Latin upper-case symbols

Ddup
D;

Fira

Fw*
Fz,Ed
Hy ka

Iiest
I
Irf

I

L,

Ly
Qc
Qe
Qu
Qmax,i
Ri

G
Tea
Ty pa

TvEd

Additional damage due to combinations of two or more cranes occasionally acting together
Damage due to a single crane i acting independently

Design resistance of the bottom flange of a beam subjected to a wheel load from an
underslung crane or hoist block trolley

In-service wind load
Design value of wheel load
Lateral horizontal crane load

Moment of inertia of a flange with an effective width b;er about its horizontal centroidal
axis

Moment of inertia of a rail about its horizontal centroidal axis

Moment of inertia of a combined cross section comprising a rail and a flange with an
effective width b¢esr about its horizontal centroidal axis

Torsion constant

Distance between supports of a runway beam

Length between lateral restraints

crane self-weight (see EN 1991-3)

Fatigue damage equivalent load (see EN 1991-3)

hoist load (see EN 1991-3)

Maximum value of the characteristic vertical wheel load i (see EN 1991-3)
Rclass i

Cclassi

Design value of torsional moment

Design value of torsional moment caused by eccentric lateral horizontal loads

Design value of torsional moment caused by eccentric wheel loads

3.2.3 Latin lower-case symbols

bt
Diet

bfr

Cr

Spacing of transverse stiffeners; length of unstiffened web panel (see EN 1993-1-5)
Effective throat thickness (see EN 1993-1-8)

Flange width

Effective width of a flange

Width of the foot of a rail

Clearance between the crane wheel flanges and the crane rail

Coefficient for local web bending of I-sections
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CTB

Cx

i f,z
Lot
‘geff,r

Lreit

Ss
L1
tr
ttm
t:
tw

We

Wmax

Wa,pay

Wz
Xe

Xw

14

Coefficient for local web bending of box sections
Coefficient for determining the longitudinal bending stress

Coefficient for determining the longitudinal bending stress atlocation i (the index i can take
the vales 0, 1 or 2)

Coefficient for determining the transverse bending stress

Coefficient for determining the transverse bending stress at location i (the index i can take
the vales 0, 1 or 2)

Lateral eccentricity of wheel load (the same as e in 2.5.2.1(2) of prEN 1991-3:2024)
Eccentricity of lateral horizontal loads

Characteristic value of yield strength

Height to the level at which the crane is supported

Height of crane rail

Distance between top flange and longitudinal stiffener

Depth of web (see EN 1993-1-1)

Radius of gyration of a flange about its z-z axis

Effective loaded length at the underside of top flange

Effective loaded length of rail weld

Effective length of bottom flange

Lever arm from the wheel load to the root of the flange

Distance from the centerline of the wheel load to the free edge of the flange
Radius of root fillet (see EN 1993-1-1)

Spacing between the centres of crane rails

Length of stiff bearing (see EN 1993-1-5)

Flange thickness at the centerline of the wheel load

Flange thickness

Mean flange thickness

Minimum thickness below the wearing surface of a crane rail

Web thickness

Horizontal displacement of a frame (or of a column) at crane support level
Pre-camber

Remaining total deflection taking into account the pre-camber (see EN 1990:2023, A.1)

Vertical deflection of a runway beam for a monorail hoist block, relative to its supports, due
to payload only

Horizontal deflection of a runway beam
Vertical deflection of a runway beam
Distance from the end of a member to the axis of the wheel

Distance between the axes of adjacent crane wheels
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Perpendicular distance, in the plane of triangulation, from the centroidal axis of the
member to its relevant edge

Distance below the underside of the top flange (defined in Figure 7.4)

3.2.4 Greek upper-case symbols

Ah.
As

Auy
Ao¢

Aok,
AO-E,Z,dup

Aok,
A‘L’c
A‘L’E,z

Atgp;

Difference between vertical deformations of two beams forming a crane runway
Change of spacing between the centres of crane rails

Difference between horizontal displacements of adjacent frames or columns
Reference value of fatigue strength for normal stress at 2 x 106 cycles

Damage equivalent normal stress range related to 2 x 106 cycles

Equivalent constant amplitude normal stress range due to two or more cranes acting
together

Equivalent constant amplitude normal stress range for a single crane i
Reference value of fatigue strength for shear stress at 2 x 10¢ cycles
Damage equivalent shear stress range related to 2 x 106 cycles

Equivalent constant amplitude shear stress range for a single crane i

3.2.5 Greek lower-case symbols

a

}/F,test

YEf
YM,ser

YMo
M1
YM2
YM2

Ym3
YM3,ser
YM4
Ywms
YMé,ser
Ywm7
Yvt
Adup
Ai

u

Ratio Qc/Qu of crane self-weight Q¢ and hoist load Qx

Partial factor for crane tests

Partial factor for equivalent constant amplitude stress ranges (see EN 1993-1-9)
Partial factor for checking reversible behaviour at serviceability limit state
Partial factor for resistance of cross-sections (see EN 1993-1-1)

Partial factor for resistance of members to instability assessed by member checks
(see EN 1993-1-1)

Partial factor for resistance of cross-sections in tension to fracture (see EN 1993-1-1)

Partial factor for resistance of bolts, rivets, pins at ultimate limit states, welds and plates
in bearing (see EN 1993-1-8)

Partial factor for slip resistance at ultimate limit state (see EN 1993-1-8)

Partial factor for slip resistance at serviceability limit state (see EN 1993-1-8)

Partial factor for bearing resistance of injection bolts (see EN 1993-1-8)

Partial factor for resistance of joints in hollow section lattice girders (see EN 1993-1-8)
Partial factor for resistance of pins at serviceability limit states (see EN 1993-1-8)
Partial factor for preload of high strength bolts (see EN 1993-1-8)

Partial factor for fatigue resistance (see EN 1993-1-9)

Damage equivalent factor for two or more cranes occasionally acting together

Damage equivalent factor for crane i

Ratio for calculation of local bending stresses (see 7.7)
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OFd Design value of normal stress

OFdser Design value of normal stress at serviceability limit state

OeqEdser Design value of equivalent stress at serviceability limit state

OfEd Design value of normal stress at the midline of the flange

OoxEd Design value of local longitudinal normal stress due to bottom flange bending

S Design V:fll_ue .of. local longitudinal normal stress due to bottom flange bending at

- serviceability limit state

Ooy,Ed Design value of local transverse normal stress due to bottom flange bending

Goyidser Design Vgl_ue .of. local transverse normal stress due to bottom flange bending at
serviceability limit state

— Design value of local transverse normal stress due to flange bending of an unstiffened
bottom flange at runway beam end

OozEd Design value of local vertical normal stress in web (always compressive stress)

Ooz,Ed ser Design value of local vertical normal stress in web at serviceability limit state

Op Normal stress taken into account for verification in fatigue design situation

o Maximum normal stress due to simplified fatigue load in determining the damage

bmax equivalent stress range
Gomin Minlimum normal stress due to simplified fatigue load in determining the damage
' equivalent stress range

OTEd Design value of local vertical normal stress in web due web bending

OxEdser Design value of longitudinal normal stress at serviceability limit state

TEd,ser Design value of shear stress at serviceability limit state

Toxz,Ed Design value of local shear stress

Tp Shear stress taken into account for verification in fatigue design situation

Ty Maximum shear stress due to simplified fatigue load in determining the damage equivalent

' stress range

Tomin Minimum shear stress due to simplified fatigue load in determining the damage equivalent
stress range

Prat Damage equivalent dynamic impact factor (see EN 1991-3)

4 Basis of design
4.1 General rules
4.1.1 Basic requirements

(1) The design of crane supporting structures shall be in accordance with the general rules given in
EN 1990:2023 and the EN 1991 series and the specific design provisions for steel structures given in the
EN 1993-1 series.

(2) Crane supporting structures designed according to EN 1993-6 shall be executed according to
EN 1090-2 with construction materials and products used as specified in the relevant parts of EN 1993,
or in the relevant material and product specifications.
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(3) Other tolerances (referred to as “special tolerances” in EN 1090-2) may be specified by the relevant
authority or, if not specified, agreed for a specific project by the relevant parties.

NOTE The design of travelling cranes according to EN 15011 in connection with EN 13001 series relates to
tolerances in respect of the crane supporting structure according to ISO 12488-1. These tolerances can be stricter
than those required by EN 1090-2.

4.1.2 Design service life

(1) The design service life of a crane supporting structure shall be specified and agreed with the client in
accordance with EN 1990:2023, Clause A.5.

(2) The design service lives of crane runway beams should be documented (for example in the
maintenance plan).

NOTE For crane runway beams, the design service life is 25 years, unless the National Annex gives a different

value.

(3) For structural components that cannot be designed to achieve the total design service life of the crane
supporting structure, see Clause 6(5).

4.1.3 Durability

(1) Crane supporting structures shall be designed for environmental influences, such as corrosion, wear
and fatigue by appropriate choice of materials, appropriate detailing and appropriate corrosion
protection.

(2) Where replacement or realignment is necessary (e.g. due to expected soil subsidence) such
replacement or realignment shall be taken into account in the design by appropriate detailing and verified
as a transient design situation.

4.1.4 Clearances to overhead travelling cranes
(1) The clearances between all overhead travelling 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 11660-5.

4.1.5 Crane tests
(1) Where a crane or a hoist block is required to be tested after erection on its supporting structure, a

stress check at serviceability limit state, see 9.4, should be carried out on the supporting members
affected, using the relevant crane test loads from EN 1991-3.

(2) The ultimate limit state verifications specified in Clause 8 shall also be satisfied under the crane test
loads, applied at the positions affected. The partial factor yrres: shall be applied to these test loads.

NOTE The value of yrrest is 1,1, unless the National Annex gives a different value.
4.2 Basic variables

(1) The characteristic values, the load groups and the load arrangement of crane-induced actions shall
be determined according to EN 1991-3.

NOTE EN 1991-3 gives rules for determining crane-induced actions in accordance with the provisions in
EN 13001-1 and EN 13001-2 to facilitate the exchange of data with crane suppliers.

(2) Other actions on crane supporting structures shall be determined according to EN 1991.
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4.3 Verification by the partial factor method
4.3.1 Design situations at ultimate and serviceability limit states (except for fatigue)

(1) For the combination of actions and partial factors yr for actions, EN 1990:2023, Clause A.5 shall be
used.

NOTE The partial factor for actions relevant for crane tests is given in 4.1.5.

(2) The partial factors ym should be applied to the characteristic values of resistances as indicated in
Table 4.1 and Table 4.2.

Table 4.1 — Partial factors for resistance for ultimate limit states

a) resistance of members and cross-sections:

— resistance of cross-sections YMo
— resistance of members to instability assessed by member checks Ymi
— resistance of cross-sections in tension to fracture Ym2
b) resistance of joints and its components

— resistance of bolts yM2
— resistance of rivets yMm2
— resistance of pins at ultimate limit states YM2
— resistance of welds YM2
— resistance of plates in bearing Ym2
— slip resistance at ultimate limit state (category C) YM3
— bearing resistance of an injection bolt VM4
— resistance of joints in hollow section lattice girders YMs
— preload of high strength bolts M7

Table 4.2 — Partial factors for resistance for serviceability limit states

a) resistance of members and cross-sections:

— resistance of cross-sections YM,ser

b) resistance of joints and its components

— slip resistance (category B) VM3 ser

— resistance of pins at serviceability limit states YM6,ser

The recommended values of partial factors ywi for crane supporting structures are the following, unless
the National Annex gives different values:

ymo = 1,00; ym1 =1,00; ym2 = 1,25; YMm3 = 1,25; ymsa = 1,00; yms = 1,00; ym7r = 1,10
YM,ser = 1,00; YM3,ser = 1,10; YMé,ser = 1,00
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4.3.2 Fatigue design situations

(1) The partial factor for fatigue loads shall be taken as ysr.

NOTE The value of yrris 1,0 unless the National Annex gives a different value.

(2) The partial factor for fatigue resistance shall be taken as ywu.

NOTE The values of yur are given in prEN 1993-1-9:2023, Table 5.1 unless the National Annex gives different
values.

5 Materials
5.1 Structural steels

(1) The requirements and provisions of the EN 1993 series for structural steels apply, including

— material properties,

— ductility requirements,

— fracture toughness,

— through thickness properties.

NOTE The lowest service temperature to be adopted in design for indoor crane supporting structures in terms
of fracture toughness is —=10°C, unless the National Annex gives a different value.

5.2 Bearings

(1) Bearings should comply with the EN 1337 series.
5.3 Other products for crane supporting structures

5.3.1 General

(1) Any semi-finished or finished structural product used in the structural design of a crane supporting
structure should comply with the relevant EN Product Standard or EAD or ETA.

5.3.2 Rail steels

(1) Purpose-made crane rails and railway rails should both be made from special rail steels, with a
specified minimum tensile strengths of between 500 N/mm2 and 1 200 N/mma2.

(2) Rectangular or square bars and other sections used as crane rails may be of structural steels fulfilling
the requirements in EN 1993-1-1 or of other steels in accordance with the recommendations of the crane
supplier.

NOTE Information for suitable crane rails and rail steels are provided by Table 5.1 (NDP) unless the National
Annex specifies differently.
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Table 5.1 (NDP) — Information for suitable crane rails and rail steels

Rail type Dimensions, s_ectlonal Steel grades
properties
Crane rails with foot & DIN 536-1
flange
Flat rails [ ] EN 10058
EN 10025-2, -3, -4, -6
Square rails EN 10059

5.3.3 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 according to the relevant product specifications.

NOTE Information for special connecting devices can be provided by the National Annex, where no appropriate

product specification (EN product standard, EAD or ETA) exists.

6 Durability
(1) For crane supporting structures, verifications in the fatigue design situation should be carried out
according to 11.

(2) Where crane rails are assumed to contribute to the strength or stiffness of a runway beam,
appropriate allowances for wear should be made in determining the properties of the combined cross-
section, see 7.4.2.1(3) and 7.4.2.1(4).

(3) Where actions from soil subsidence or seismic actions are expected, tolerances for vertical and
horizontal imposed deformations should be agreed with the crane supplier and included in the inspection
and maintenance plans.

(4) The expected values of imposed deformations should be taken into account by appropriate detailing
for readjustment.

(5) Structural components that cannot be designed with sufficient reliability to achieve the total design
service life of the crane supporting structure, should be replaceable. Such parts can be:

— expansion joints,
— crane rails and their fixings,
— elastomeric bearing pads,

— Ssurge connectors.
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7 Structural analysis
7.1 Structural modelling for analysis

7.1.1 General

(1) The requirements and provisions of the EN 1993-1 series for structural modelling for analysis apply,
including

— basic assumptions,

— joint modelling.

(2) The modelling of joints that are subject to fatigue should be such that sufficient fatigue life can be
verified according to EN 1993-1-9.

7.1.2 Eccentricity of wheel loads

(1) For runway beams of top-mounted cranes, an eccentricity of the wheel loads Q: from the rail centre

line as defined in prEN 1991-3:2024, 5.6.1(8) should be applied depending on the design situations of the
limit states.

NOTE1  Subclauses 7.5 and 7.6 provide detailed information how to account for the eccentricity in the design
situations of crane runway beams.

NOTE 2  During the design service life, the wheel loads can act with randomly changing eccentricities that are
unintended deviations to both sides of the rail centre line under normal service conditions. The eccentricity ey of a
wheel load Qr from the rail centre line is 0,25 bnr, where b is the width of the rail head, see Figure 7.2, unless the
National Annex specifies differently.

(2) For runway beams of underslung cranes and of monorail hoist blocks, an unintended random shift
of the wheel load application points may be neglected.

7.2 Global analysis

(1) The requirements and provisions of the EN 1993-1 series for global analysis apply, including

— consideration of second-order effects,

— methods of analysis for ultimate limit state verifications,
— imperfections.

7.3 Imperfections

(1) For relevant imperfections of crane supporting structures that should be taken into account, see
Table 7.1.

NOTE1 See examples for imperfections in Figure 7.1. The bow imperfections can be neglected when the
verification of the buckling resistance of individual members is performed according to EN 1993-1-1:2022, 8.3. See
provisions in EN 1993-1-1:2022, 7.2.2.

NOTE2  When computing the bow imperfection, m is the number of crane runways to be restrained by the surge
girder, see Figure 7.1b.
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Table 7.1 — Relevant imperfections when considering second-order effects

Crane supporting structures
Type O_f Crane runway Crane runway
analysis supporting
Crane runway beam Surge girder (if exists) structures
Bow imperfection for surge girder
as horizontal bracing system
Global according to EN 1993-1-1:2022,
Bow imperfection for lateral 7.3.5.1 (see NOTE 2) See
torsional buckling according
to EN 1993-1-1:2022, 7.3.3.2 Bow imperfection for flexural EN 1993-1-1:2022,
(see NOTE 1) buckling of individual surge girder 7.3
Member member, according to
EN 1993-1-1:2022,7.3.3.1
(see NOTE 1)

(b) Two crane runway beams (m = 2) restrained
by surge girder

(a) Crane runway beam

Key

1 bow imperfection for lateral torsional buckling of crane runway beam between lateral restraints
2 bow imperfection for flexural buckling of individual surge girder member

3 bow imperfection for surge girder as horizontal bracing system

Figure 7.1 — Examples for imperfections according to Table 7.1
(2) The combination of the eccentricity in 7.1.2 and the imperfections in 7.3 may be neglected.
7.4 Methods of analysis

7.4.1 General

(1) The rules of EN 1993-1-1:2022, 7.2 should be applied.

NOTE In case of plastic global analysis as basis for ultimate limit state verifications, the serviceability limit state
verification according to 9.4 can be relevant.
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