BS ISO 11031:2016

= IR ~ L
BSI Standards Publication

Cranes — Principles for
seismically resistant design

bsi.



BS ISO 11031:2016 BRITISH STANDARD

National foreword
This British Standard is the UK implementation of ISO 11031:2016.

The UK participation in its preparation was entrusted to Technical
Committee MHE/3/1, Crane design.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2016. Published by BSI Standards
Limited 2016

ISBN 978 0 580 80362 8
1CS 53.020.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 July 2016.

Amendments issued since publication
Date Text affected




BS ISO 11031:2016

INTERNATIONAL ISO
STANDARD 11031

First edition
2016-08-01

Cranes — Principles for seismically
resistant design

Appareils de levage a charge suspendue — Principes pour une
conception résistante a la sismicité

Reference number

— TR — 1SO 11031:2016(E)

ISO

N\
= © IS0 2016



BS ISO 11031:2016
ISO 11031:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2016 - All rights reserved



BS ISO 11031:2016
IS0 11031:2016(E)

Contents Page
FOT@WONM ... oottt iv
00T 00 X0 ) ot o (0) o VOSSOSO \ 14
1 S0P ... 1
2 NOIFINATIVE TEECI@INCES .........ooooooooeeeeeeeeeoeeeeeeeeeeeeeee oottt ettt ettt e eeeeeese e 1
3 SYIMDIOLS ... 1
4 Seismic design methods
5 Seismic design by Modified Seismic Coefficient Method ...
5.1 LTS3 0 =) o= OO
5.2 Calculation of horizontal seismic design coefficient, Ky
521 (0TS 0 L) o=
5.2.2  Determination of normalized basic acceleration, Apg
5.2.3 Determination of subsoil amplification factor;, 52 ...,
5.2.4  Determination of acceleration response factor, £3......
53 Calculation of vertical seismic design coefficient, Ky ....................
5.4 Calculation of seismic design loads........ccorne
5.4.1 Calculation of seismic accelerations.....
5.4.2 (OF=1 Lot 01 &= U (o) 0 W oY I 1S3 0100 Lol {0 ) 6L <1 T
6 Seismic design based on Maximum Response Spectrum Method
6.1 L3 4 T=) = |
6.2 Calculation procedure for total seismic response (TSR)
7 Combinations of seismic and NON-seiSMIC €ffECtS ... 11
7.1 General
7.2 Proof of static strength: load combinations in accordance with ISO 8686-1............c.ccccccee 11
7.3 Proof of static strength: load combination according to SRSS Method...........cccccoiiiiie, 12
7.4 Proof of global Stability ...
7.5 Proof of competence for crane structures
Annex A (informative) Flow chart of seismic deSign. ... 14
Annex B (informative) Design accelerations and S€iSmMIC ZONES ... 15
Annex C (informative) Information about Maximum Response Method...............ces 32
Annex D (informative) Time History Response Method and a comparison of different
seismic Methods AVAIIADIE ... 35
Annex E (informative) Relation between basic acceleration, Mercalli and Richter scales........ 38
Annex F (informative) Vertical s€isSmic iNteNSIEY . ... 39
BIDLEOZIAPIIY . ... 40

© 1S0 2016 - All rights reserved iii



BS ISO 11031:2016
ISO 11031:2016(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html

The committee responsible for this document is ISO/TC 96, Cranes, Subcommittee SC 10, Design
principles and requirements.
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Introduction

An economically acceptable protection against the effects of earthquake is usually based on two design
limit states which specify the required crane response to a moderate and a severe earthquake and
which are expressed in terms of serviceability and ultimate limit states.

— Serviceability limit state (SLS) imposes that the crane should withstand moderate earthquake
ground motions which may occur at the site during its service life. The resulting stresses would
remain within the accepted limits.

— Ultimate limit state (ULS) imposes that the crane structure should not collapse nor experience
similar forms of structural failure due to severe earthquake ground motions, the suspended load,
or any part of the crane should not fall and the safety of the public, operators and workers should
be safe guarded. The crane is not expected to remain operational after the earthquake. However, in
the case of a failure in the main load path, it is still possible to lower the load to the ground after the
earthquake.
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Cranes — Principles for seismically resistant design

1 Scope

This International Standard establishes general methods for calculating seismic loads to be used as
defined in the ISO 8686 series and for proof of competence as defined in ISO 20332, for the structure
and mechanical components of cranes as defined in ISO 4306.

This International Standard evaluates dynamic response behaviour of a crane subjected to seismic
excitation as a function of the dynamic characteristics of the crane and of its supporting structure.

The evaluation takes into account dynamic effects both of regional seismic conditions and of the local
conditions on the surface of the ground at the crane location.

The operational conditions of the crane and the risks resulting from seismic damage to the crane are
also taken into account.

This International Standard is restricted to the serviceability limit state (SLS), maintaining stresses
within the elastic range in accordance with 1SO 20332.

The present edition does not extend to proofs of competence which include plastic deformations. When
these are permitted by agreement between crane supplier and customer, other standards or relevant
literature taking them into account can be used.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 4306 (all parts), Lifting appliances — Vocabulary
ISO 8686 (all parts), Cranes — Design principles for loads and load combinations

ISO 20332, Cranes — Proof of competence of steel structures

3 Symbols

The main symbols used in this International Standard are given in Table 1.

Table 1 — Main symbols

Symbol Description
Ky Horizontal seismic design coefficient
Ky Vertical seismic design coefficient
Abg Normalized basic acceleration
Asg Normalized acceleration at ground surface
 feon Conversion factor
frec Recurrence factor
B2 Subsoil amplification factor
B3 Acceleration response factor
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