. Australian
AS 5222:2021 STANDARD STANE%EDg i

Cranes — Wind load assessment
(1ISO 4302:2016, MOD)

Documents

l‘V‘\ Document Sharing Hub

Full document details: AS 5222-2021


http://www.avadocuments.com/doc/as-5222-2021
http://www.avadocuments.com/doc/as-5222-2021

AS 5222:2021

This Australian Standard® was prepared by ME-005, Cranes. It was approved on behalf of
the Council of Standards Australia on 20 January 2021.

This Standard was published on 29 January 2021.

The following are represented on Committee ME-005:
Australian Chamber of Commerce and Industry
Australian Industry Group
Australian Institute for Non-Destructive Testing
Better Regulation Division (Fair Trading, Safework NSW, Testsafe)
Bureau of Steel Manufacturers of Australia
Crane Industry Council of Australia
Department of Regional NSW
Elevating Work Platform Association of Australia
Engineers Australia
National Heavy Vehicle Regulator
Office of Industrial Relations, QId
Transport for NSW
Victorian WorkCover Authority (WorkSafe Victoria)
WorkSafe Division — Department of Mines Industry Regulation and
Safety (DMIRS) WA

This Standard was issued in draft form for comment as DR AS 5222:2020.

Keeping Standards up-to-date

Ensure you have the latest versions of our publications and keep up-to-date about
Amendments, Rulings, Withdrawals, and new projects by visiting:
www.standards.org.au

ISBN 978 1 76113 178 3 Documents

Document Sharing Hub

Full document details: AS 5222-2021


http://www.standards.org.au
http://www.avadocuments.com/doc/as-5222-2021
http://www.avadocuments.com/doc/as-5222-2021

Full document details: AS 5222-2021

AS 5222:2021

Cranes — Wind load
assessment
(1ISO 4302:2016, MOD)

First published as AS 5222:2021.

COPYRIGHT

© ISO 2021 — All rights reserved
© Standards Australia Limited 2021

All rights are reserved. No part of this work may be reproduced or copied in any
form or by any means, electronic or mechanical, including photocopying, without the
written permission of the publisher, unless otherwise permitted under the Copyright
Act 1968 (Cth).

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/as-5222-2021
http://www.avadocuments.com/doc/as-5222-2021

AS 5222:2021 ii

Preface

This Standard was prepared by the Australian members of the Joint Standards Australia/Standards
New Zealand Committee ME-005, Cranes.

After consultation with stakeholders in both countries, Standards Australia and Standards New
Zealand decided to develop this Standard as an Australian Standard rather than an Australian/New
Zealand Standard.

The objective of this Standard is to specify the assessment of wind loads on cranes.

This Standard is an adoption with national modifications and has been reproduced from ISO 4302:2016,
Cranes — Wind load assessment. The modifications are additional requirements and are set out in
Appendix 7ZZ, which has been added at the end of the source text.

Appendix 7ZZ lists the variations to ISO 4302:2016, for the application of this Standard in Australia.
As this Standard is reproduced from an International Standard, the following applies:

(@) Inthe source text “this International Standard” should read “this Australian Standard”.

(b) A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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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/96, Cranes, Subcommittee SC 10, Design principles
and requirements

This second edition cancels and replaces the first edition (ISO 4302:1981), which has been technically
revised. All clauses have been technically revised to be aligned with ISO 20332, in combination with
ISO 8686-1, and the informative Annex A, “Wind maps”, has been added.
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1 AS 5222:2021

Australian Standard®

Cranes — Wind load assessment (ISO 4302:2016, MOD)

1 Scope
This International Standard specifies the assessment of wind loads on cranes.

It establishes general methods for calculating wind loads (for in-service and out-of-service conditions),
which are included in the load combinations stated in ISO 8686-1 and used for proofs of competence
such as those given in ISO 20332 for the structural components of cranes.

It provides a simplified method of calculation and assumes that

— the wind may blow horizontally from any direction,

— the wind blows at a constant speed,

— there is a static reaction to the wind load applied to the crane structure.

It includes built-in allowances for the effects of gusting (fluctuation in wind speed) and for
dynamic response.

[t gives guidance on when to secure the crane for out-of-service conditions.

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.

IS0 8686-1:2012, Cranes — Design principles for loads and load combinations — Part 1: General

3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the following terms and definitions apply. The main symbols are
given in Table 1.

3.1
in-service wind
maximum wind that the crane is designed to withstand under operating conditions

3.2

out-of-service wind

maximum (storm) wind blowing from the least favourable direction that a crane is designed to
withstand when in an out-of-service condition

Table 1 — Main symbols

Symbol Description
A Characteristic area
Ay Wind area of the suspended load
Cr, cy Shape coefficients
D Diameter of a circular section
F Wind load
frec Recurrence interval factor
K Terrain-roughness-coefficient
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Table 1 (continued)

Symbol Description
Fu Wind load due to the wind on the hoist load
my Mass of the gross or hoist load in kilograms
p In-service wind pressure
q(2) Equivalent static out-of-service wind pressure at height z
R Recurrence interval
Vg 3 s gust amplitude
Vs Wind speed, used as a basis of the calculation
" \r;Vérrfbsg;eed component acting perpendicularly to the longitudinal axis or surface of a
v(2) Equivalent static out-of-service wind speed at the height z
V(2" YlVi.nd speed component acting perpendicularly to the longitudinal axis of a member at
eight z
Vm(z) 10 min mean storm wind speed at height z, in metres per second
Vref Reference storm wind speed
z Height above the surrounding ground level, in metres
dg Gust response factor
0 Angle of the wind direction to the longitudinal axis or face (6 < 90°)
Shielding factor
Nw Factor for the remaining hoist load in out-of-service condition
p Density of the air

4 Wind pressure

The wind pressure, p, is given by the formula

p=0,5><p><v§ @8]

where

p is the density of air which, for design purposes, is assumed to be constant p = 1,225 kg/m3;
vs isthe wind speed, used as a basis of the calculation.

When using the international system of units (SI), where p is expressed in N/m?2 and v in metres per
second (m/s), the following applies:

p=0,625xv? (2)

5 In-service wind

5.1 General

The wind loading shall be applied in the least favourable direction in combination with the appropriate
loads as defined in ISO 8686-1:2012, load combinations B and C.

In-service design wind speeds and corresponding pressures shall be either selected based on Table 2 or
specified based on the crane configuration, application and the wind conditions. The in-service design
wind speed shall be documented in the operating manual of the crane.
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Table 2 — In-service design wind speeds v and pressures p

Design wind speed Design wind

ressure
Type of crane or application Vs P p
m/s N/m?2

Cranes that are easily secured against wind action and which are
designed for operation in light winds only (e.g. cranes of low chassis 14 125
height with booms that can be readily lowered to the ground)

All normal types of crane installed in the open 20 250

Cranes in process applications, where a crane must continue to work

in high winds 28,5 500

The wind speed shall be measured at the highest point of the crane. The in-service design wind speed
in Table 2 is based on the premise that the crane can be fully secured in an out-of-service configuration
before the design wind speed is exceeded. As the means for this securing vary by crane type and
configuration, the time allowance (e.g. locking devices at special locations of the crane runway, hand-
operated or automatic rail clamps) shall take this into account by a lower level of wind speed chosen
to start the securing. Wind speeds for the use of different crane configurations and for the starting of
securing shall be specified.

5.2 Action of in-service wind on suspended load

On all cranes, the action of the wind on the load must be taken into account and the method by which this
is done shall be clearly described. This may be accomplished by use of wind loads on load parameters of
size and shape. The wind load Fy on the load shall be calculated as a minimum as follows:

Fu=cyxAuxp (3)
where

Fy  isthe wind load on the suspended load in the direction of the wind;
cy isthe shape coefficient of the suspended load;

Ay  isthe wind area of the hoist load;

p is the wind pressure corresponding to appropriate design condition.

In the absence of detailed information on the load it shall be assumed that cg = 2,4 and Ag = 0,000 5 x my,
where Ay is expressed in square metres (m2) and my is the mass of the hoist load in kilograms (kg).

Additionally, the effects of wind actions on the load may be limited by
— areduction of the rated load based upon wind speed, load area and shape factor,

— alimitation of the in-service wind speed for loads exceeding a stipulated surface area.

5.3 Wind load calculations

For crane structures or individual members used in crane structures the wind load, F, in the direction
of the wind, is calculated from the formula:

F=AxpxC (4)
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