Z259.16-15
CSA (reaffirmed 2020)
<s P GROUP"

Design of active fall-protection systems

REVISED FEBRUARY 2017


https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process approved
by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to achieve consensus
and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in achieving consensus, it does
not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without limitation,
implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its non-infringement
of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency of any of the information
published in this document. CSA Group makes no representations or warranties regarding this document’s compliance with any applicable
statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES, DIRECTORE,
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER C/'JSED,
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DA’ 1AGLY
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY THE.
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF Cs." GRL'IP
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or other services fur >r on cchalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this docu aent is directed
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no res). ansibility whatsoever
arising in any way from any and all use of or reliance on the information contained in this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related documents. CSA Gr. :tp has 1o power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or electronic form), CSA ~oup is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (ex:=pt i s otherwise noted to the contrary), and all
inventions and trade secrets that may be contained in this document, whether or not such in = “*2=< and trade secrets are protected by
patents and applications for patents. Without limitation, the unauthorized use, modifica*.c.1, coy ‘ing, or disclosure of this document may
violate laws that protect CSA Group’s and/or others’ intellectual property and may give ise tc a right in CSA Group and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permit:~d by 'icer..=or by law, CSA Group reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standai ' =~y be the subject of patent rights. CSA Group shall not be
held responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA Group for infornn i nal <@ d non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

¢ load this document onto a computer for the sole purpuse of reviewing it;
e search and browse this document; and

e print this document if it is in PDF form7 c.

Limited copies of this document in prii .t or . 2»<r form may be distributed only to persons who are authorized by CSA Group to have such
copies, and only if this Legal Notice apy. »ars on each such copy.

In addition, users may not and “yay n. % permit others to

o alter this document in any wa, 2r-emove this Legal Notice from the attached standard;
o sell this document without authc. ‘zation from CSA Group; or

e make an electronis :opy >f this document.

If you do not agree vith . 1y of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any
copies of the content: Wereof, and if you do make such copies, you are required to destroy them immediately. Use of this document
constitutes yc ir acceptance of the terms and conditions of this Legal Notice.

CSA
GROUP™


https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

Revision History

Z259.16-15, Design of active fall-protection systems

Errata — February 2017 Revision symbol (in
margin)

Clauses 3, 6.4.2.3, 8.2.6.1, 8.2.6.2, 9.2, and A

Annex B

Figures 1, 3,and 6



https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

Standards Update Service

Z259.16-15
September 2015

Title: Design of active fall-protection systems

To register for e-mail notification about any updates to this publication
¢ go to store.csagroup.org
¢ click on Product Updates

The List ID that you will need to register for updates to this publication is 2422578

If you require assistance, please e-mail techsupport@csagroup.org or call 425/47-2233.

Visit CSA Group’s policy on privacy at www.csagroup.org/legal to fir.> Gut how we protect your
personal information.



http://store.csagroup.org
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

Z259.16-15

Design of active fall-protection
systems

CSA
GROUP"

®A trademark of the Canadic:1 Standards Association, operating as “CSA Group”

Published in September 2015 by CSA Group
A not-for-profit private sector organization
178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3

To purchase standards and related publications, visit our Online Store at store.csagroup.org
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-77139-550-2

© 2015 Canadian Standards Association
All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://store.csagroup.org
https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

7259.16-15

Design of active fall-protection systems

Contents

Technical Committee on Fall Protection 3

Subcommittee on Design of Active Fall-Protection Systems 8

Preface

9

1 Scope 10

2 Reference publications 11

3 Definitions 13

4 Drawings and specifications 19

4.1
4.2
4.3

General 19
Sealing by engineer 19
Required information 20

5 Materials, equipment, and other design requirements 21

5.1
5.2
53
5.4
54.1
5.4.2
5.4.3
5.4.4
54.5
5.4.6
5.4.7
5.4.8
55
5.6
5.6.1
5.6.2
5.6.3

Composition of materials 21

Ductility of materials 21

Environmental considerations 21

Equipment 21

General 21

Compatibility 21

Energy absorbers 21

Self-retracting devices 22

Lanyards 23

Full-body harnesses 23

Fall arresters 23

Horizontal lifeline energy ab.orburs 24

Other design requiremrcits 1c. travel-restraint systems 25
Other design requirer. <nt¢ for fall-arrest systems 25
General 25

Rescue 25

Anchorage for s 'spyended equipment operations 25

6 Safety ciiteno .5

6.1
6.2
6.2..
6.:2
c2.3
6.3
6.4
6.4.1
6.4.2
6.5

Specitind loads 25

Srength 26

C=neral 26

Det armination of factored resistance 26
Determination of factored load effects 27
Swing falls 27

Forces on the worker's body 27
Travel-restraint systems 27

Fall-arrest systems 28

Clearance 28

September 2015 © 2015 Canadian Standards Association


https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

7259.16-15 Design of active fall-protection systems

6.5.1  Travel-restraint systems 28

6.5.2  Fall-arrest systems 28

6.6 Stability of free-standing systems 29

6.6.1 General 29

6.6.2  Overturning of counterbalanced systems 29
6.6.3  Sliding of ballasted anchor systems 29

7 Fall-protection system loads and forces 34

7.1 General 34

7.2 Travel-restraint systems 34

7.2.1  Maximum arrest force and maximum anchorage load 34
7.2.2  Level surfaces 34

7.2.3  Sloping surfaces 34

7.3 Fall-arrest systems 34

7.3.1 Maximum arrest force and maximum anchorage load 34
7.3.2  Design mass of workers 34

733 Deployment force of personal energy absorbers and energy-absorbing la.varas. 35
7.3.4  Deployment force of clutching self-retracting devices 36
7.3.5 Impact force of non-clutching self-retracting devices 36
7.3.6  Deployment force of horizontal lifeline energy absorbers 37
7.3.7  Multiple-worker falls 37

7.3.8  Horizontal systems 38

8 Clearances for fall-arrest systems 39

8.1 Clearance reference 39

8.2 Required clearance 39

8.2.1 General 39

8.2.2  Free-fall distance 39

8.2.3 Deceleration distance 39

8.2.4  Stretchout 40

8.2.5 Swing-fall distance 40

8.2.6  Clearance margin 41

8.2.7  Clearance for equivalentium,ed-mass simulation of multiple-worker falls 41

9 Design assumptions an< anoVical methods 41
9.1 Elasticity of rop~s 11

9.1.1 Wire ropes 1

9.1.2  Synthetic ropes 42

9.2 Horizontal i'felines sags 42

9.3 Analytica. methods 42

9.3.1 Generaiw 42

9.32 D,namic analysis 42

933 Encrgy analysis 42

9.3." Stacdic analysis 42

9...5  Testing and interpolation analysis 43
23.6  Other acceptable methods 43

Annex A (informative) — Commentary 51
Annex B (informative) — Bibliography 58

September 2015 © 2015 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-z25916-15-r2020-pdf/

7259.16-15 Design of active fall-protection systems

Preface

This is the second edition of CSA Z259.16, Design of active fall-protection systems. It supersedes the
previous edition published in 2004. It is part of the CSA Z259 series of Standards for components of
personal fall-arrest systems.

Changes in this edition include the following:

a) Clarification of the scope;

b) Updating the reference publications;

c) Updating the definitions to reflect current usage and consistency in the CSA 7259 series of
Standards;

d) Revision to the clause on ballasted anchors;

e) Design requirements have been clarified and harmonized with the ANSI/ASSE 7359 « ‘ries; 2nd

f)  The commentary in Annex A has been updated.

CSA Group gratefully acknowledges the financial and in-kind support from the Canaui=t government
departments responsible for occupational health and safety for the development ¢° this edition.

This Standard was prepared by the Subcommittee on Design of Active Fal. ?roi 'ction Systems, under
the jurisdiction of the Technical Committee on Fall Protection and the Strate, ic Steering Committee on
Occupational Health and Safety, and has been formally approved b t 1e Technical Committee.

Notes:

1) Use of the singular does not exclude the plural (and vice vei:a) v.hen the sense allows.

2)  Although the intended primary application of this Standr.J is s*ated in its Scope, it is important to note that it
remains the responsibility of the users of the Standard t. iud: e its suitability for their particular purpose.

3)  This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code
of good practice for standardization as “substani’al agreement. Consensus implies much more than a simple
majority, but not necessarily unanimity”. It is cisitent with this definition that a member may be included in
the Technical Committee list and yet not b= i1, fi.!l agreement with all clauses of this Standard.

4)  To submit a request for interpretation o, tkis Standard, please send the following information to
inquiries@csagroup.org and include “2equzsc for interpretation” in the subject line:

a) define the problem, making re,erer.ze to the specific clause, and, where appropriate, include an
illustrative sketch;

b)  provide an explanation of circumstances surrounding the actual field condition; and

c)  where possible, phi-'se tr..request in such a way that a specific “yes” or “no” answer will address the
issue.

Committee interpre. vtior;; are processed in accordance with the CSA Directives and guidelines governing

standardization and ar. available on the Current Standards Activities page at standardsactivities.csa.ca.

5)  This Standar is -ubject to review within five years from the date of publication, and suggestions for its
improverrent vill be referred to the appropriate committee. To submit a proposal for change, please send the
following iny~rmation to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a) _tandard designation (number);

Y) =='evant clause, table, and/or figure number;
c) - wo ding of the proposed change; and

\.  rationale for the change.
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Z259.16-15
Design of active fall-protection systems

1 Scope

1.1

This Standard specifies requirements for the design and performance of complete active fall-protoction
systems, including travel-restraint and vertical and horizontal fall-arrest systems. This Standard =
intended for engineers with expertise in designing fall-protection systems.

1.2

This Standard does not specify design or performance requirements for fall-arrest eqLipment or systems
that have been manufactured in accordance with the requirements of an applicabie =S\ 2259
equipment standard.

1.3

This Standard is not to be used as a substitute for testing and certification of components of fall-
protection equipment for which there is an applicable CSA Z259 equir .a=nt standard, unless the device
is custom engineered for limited or site-specific applications.

1.4

This Standard does not cover the design of passive fall- srotection systems such as guardrails and nets,
except where such passive systems are also designed to scive as anchorage and/or anchorage
connector subsystems for active fall-protection systems covered by this Standard.

1.5

This Standard does not cover the design ¥ positioning systems.

1.6

This Standard does not cover t e determination of structural strength and behaviour of components or
anchorages of active fall-pr-tecu.zi1 systems. It does, however, establish the safety criteria once the
strengths and behavioursare “nown. Such strengths and behaviours are determined by analytical
testing or engineering 1 eth >ds and by CSA Group or other design Standards for the materials and
structural systems being u:ed.

1.7

This Stancard does not supersede the requirements of applicable occupational safety and health
regulaticns

*.8

The values given in Sl units are the units of record for the purposes of this Standard. The values given in
parentheses are for information and comparison only.
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