
© ISO 2016

Cranes — Proof of competence of steel 
structures
Appareils de levage à charge suspendue — Vérification d'aptitude des 
charpentes en acier

INTERNATIONAL 
STANDARD

ISO
20332

Second edition 
2016-06-01

Reference number
ISO 20332:2016(E)

Corrected version
2018-11

This is a preview of "ISO 20332:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO203322016?source=preview


 

ISO 20332:2016(E)
 

ii © ISO 2016 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2016
All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

This is a preview of "ISO 20332:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO203322016?source=preview


ISO 20332:2016(E) 

©	ISO	2016	–	All	rights	reserved iii

 

Contents 
Foreword ........................................................................................................................................................................... 5 

1  Scope .................................................................................................................................................................... 1 

2  Normative references .................................................................................................................................... 1 

3  Terms, definitions, symbols and abbreviated terms .......................................................................... 2 

4  General ................................................................................................................................................................ 8 
4.1  General principles ........................................................................................................................................... 8 
4.2  Documentation ................................................................................................................................................. 8 
4.3  Alternative methods ....................................................................................................................................... 8 
4.4  Materials of structural members ............................................................................................................... 8 
4.5  Bolted connections ....................................................................................................................................... 11 
4.5.1  Bolt materials ................................................................................................................................................. 11 
4.5.2  General ............................................................................................................................................................. 11 
4.5.3  Shear and bearing connections ............................................................................................................... 11 
4.5.4  Friction grip type (slip resistant) connections .................................................................................. 12 
4.5.5  Connections loaded in tension ................................................................................................................. 12 
4.6  Pinned connections ...................................................................................................................................... 12 
4.7  Welded connections .................................................................................................................................... 12 
4.8  Proof-of-competence for structural members and connections ................................................. 13 

5  Proof of static strength ............................................................................................................................... 13 
5.1  General ............................................................................................................................................................. 13 
5.2  Limit design stresses and forces ............................................................................................................. 14 
5.2.1  General ............................................................................................................................................................. 14 
5.2.2  Limit design stress in structural members ......................................................................................... 14 
5.2.3  Limit design forces in bolted connections ........................................................................................... 15 
5.2.4  Limit design forces in pinned connections .......................................................................................... 23 
5.2.5  Limit design stresses in welded connections ..................................................................................... 27 
5.3  Execution of the proof ................................................................................................................................. 29 
5.3.1  Proof for structural members .................................................................................................................. 29 
5.3.2  Proof for bolted connections .................................................................................................................... 29 
5.3.3  Proof for pinned connections ................................................................................................................... 29 
5.3.4  Proof for welded connections .................................................................................................................. 30 

6  Proof of fatigue strength ............................................................................................................................ 31 
6.1  General ............................................................................................................................................................. 31 
6.2  Limit design stresses ................................................................................................................................... 32 
6.2.1  Characteristic fatigue strength ................................................................................................................ 32 
6.2.2  Weld quality .................................................................................................................................................... 33 
6.2.3  Requirements for fatigue testing ............................................................................................................ 34 
6.3  Stress histories .............................................................................................................................................. 35 
6.3.1  Determination of stress histories ........................................................................................................... 35 
6.3.2  Frequency of occurrence of stress cycles ............................................................................................. 35 
6.3.3  Stress history parameter ........................................................................................................................... 36 
6.3.4  Determination of stress history class, S ............................................................................................... 39 
6.4  Execution of the proof ................................................................................................................................. 40 
6.5  Determination of the limit design stress range ................................................................................. 40 
6.5.1  Applicable methods ..................................................................................................................................... 40 
6.5.2  Direct use of stress history parameter ................................................................................................. 40 

This is a preview of "ISO 20332:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO203322016?source=preview


ISO 20332:2016(E) 

iv	 ©	ISO	2016	–	All	rights	reserved

 

6.5.3  Use of S classes .............................................................................................................................................. 41 
6.5.4  Independent concurrent normal and/or shear stresses ............................................................... 42 

7  Proof of elastic stability ............................................................................................................................. 43 
7.1  General ............................................................................................................................................................. 43 
7.2  Lateral buckling of members loaded in compression ..................................................................... 43 
7.2.1  Critical buckling load .................................................................................................................................. 43 
7.2.2  Limit compressive design force .............................................................................................................. 44 
7.3  Buckling of plate fields subjected to compressive and shear stresses ..................................... 46 
7.3.1  General ............................................................................................................................................................. 46 
7.3.2  Limit design stress with respect to longitudinal stress σx ............................................................ 48 
7.3.3  Limit design stress with respect to transverse stress σy ............................................................... 50 
7.3.4  Limit design stress with respect to shear stress τ ........................................................................... 51 
7.4  Execution of the proof ................................................................................................................................ 52 
7.4.1  Members loaded in compression ........................................................................................................... 52 
7.4.2  Plate fields ...................................................................................................................................................... 52 

Annex A (informative)  Limit design shear force, Fv,Rd, in shank per bolt and per shear plane 
for multiple shear plane connections ................................................................................................... 54 

Annex B (informative)  Preloaded bolts ............................................................................................................ 55 

Annex C (normative)  Design weld stresses, σw,Sd and τw,Sd ......................................................................... 57 

Annex D (normative)  Values of slope constant, m, and characteristic fatigue strength, Δσc, 
Δτc ...................................................................................................................................................................... 61 

Annex E (normative)  Calculated values of limit design stress range, ΔσRd and ΔσRd,1 ...................... 85 

Annex F (informative)  Evaluation of stress cycles — Example ................................................................. 87 

Annex G (informative)  Calculation of stiffnesses for connections loaded in tension ....................... 89 

Bibliography ................................................................................................................................................................. 92 

This is a preview of "ISO 20332:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO203322016?source=preview


ISO 20332:2016(E) 

©	ISO	2016	–	All	rights	reserved v

 

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.	

This	second	edition	cancels	and	replaces	the	first	edition	(ISO	20332:2008),	which	has	been	technically	
revised.	

This	corrected	version	of	ISO	20332:2016	incorporates	a	correction	in	Formula	(67).	
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