$269.1-16
CSA (reaffirmed 2021)

GROUP”

Falsework and formwork



https://www.stdhive.com/standards/csa-s2691-16-r2021-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-s2691-16-r2021-pdf/

Standards Update Service

S269.1-16
March 2016

Title: Falsework and formwork

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

The List ID that you will need to register for updates to this publication is 24235.8

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.



https://www.csagroup.org/store/
mailto:techsupport@csagroup.org
http://www.csagroup.org/legal
https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

5269.1-16
Falsework and formwork

CSA
GROUP"

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

Published in March 2016 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 www.csagroup.org/store/
or call toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-77139-733-9

© 2016 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.


https://www.csagroup.org/store/
https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

5269.1-16

Falsework and formwork

Contents

Technical Committee on Falsework and Formwork 5
Preface 8

1 Scope 9

2 Reference publications 10

3 Definitions 12

4 Materials 18

4.1 Scope 18

4.2 General 18

4.3 Reference standards 18

43.1 General 18

4.3.2 Material identification 18

433 Defective materials 19

43.4 Repetitive use of material 19

4.4 Lumber 20

441  General 20

4.4.2 Used lumber 20

443 Unidentified lumber 20

4,5 Steel 20

451 Identification of steel 20

4.5.2  Welding of steel 20

45.3 Damaged or corroded steel 20

4.6 Aluminum 20

46.1 Identification of aluminum « 20
4.6.2  Welding of aluminum 21

4.6.3 Damaged aluminum 27

4.7 Proprietary products .1

471 Identification 21

4.7.2 Manufacturer’s doc ‘mentation 21
4.8 Identification«f other materials 21
5 Loads on falsew ork ana formwork 21
5.1 Scop= 721

5.2 Genera'. 22

5.3 L ads applied to falsework and formwork 22
5.4 ra.cework loads 22

541 Gereral 22

5.1.2 Vertical loads 22

5.4.3 Horizontal loads 23

5.4.4  Otherloads 24

5.4.5 Eccentric loading of compression members 24
5.5 Formwork loads 24

5.5.1 Vertical loads 24

March 2016 © 2016 Canadian Standards Association


https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

5269.1-16 Falsework and formwork

5.5.2  Horizontal loads 24

553 Concrete pressures 24

5.5.4  Vertical slipforms 28

5.5.5 Chimney jump forms 28

5.6 Load cases 28

5.6.1 General 28

562 LC1 29

563 LC2 29

564 LC3 29

5.7 Loads on Foundations and external supports 29

6 Structural analysis and design 29

6.1 Scope 29

6.1.1  General 29

6.1.2  Methods for analysis and design of falsework and formwork 30
6.1.3  Conversion between working stress design and limit states design 30
6.2 General 31

6.2.1 Design considerations 31

6.2.2 Design capacity of components and systems 31
6.2.3 Products of mixed origin 31

6.3 Limit states analysis and design 32

6.3.1  General 32

6.3.2 Load combinations and load factors 32

6.3.3 Ultimate limit state design requirements 33

6.3.4  Serviceability limit state design requirements 24
6.3.5  Deflection limits 34

6.3.6  Finish concrete tolerances 34

6.4 Working stress analysis and design 35

6.4.1 General 35

6.4.2 Load combinations and load factors: 25

6.4.3  Working stress design requireme ‘ts. 35

6.5 Stability 35

6.5.1 General 35

6.5.2 Bracing 36

6.6 Reshoring 36

6.6.1 General 36

6.6.2 Design paramcters 37

6.6.3 Reshorine design . 37

6.7 Sill= ar~ fouadations 38

6.7.1 Gene.al. = 38

6.7.2  Foundation undersills 38

6.7R lo nts in continuous wood sills 38

6.74 . Areas requiring special attention in foundation design 38
A8 Additional requirements for the design of wood 39
6.51  Reference standard and wood design manual 39

v 8.2 Allowable species 39

6.8.3  Modification factors 39

6.8.4  Design of compression members 40

6.8.5  Connections of bracing members 41

March 2016 © 2016 Canadian Standards Association 2


https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

$269.1-16 Falsework and formwork
6.8.6  Splices in beams and ledgers 41

6.8.7 Fastenings 41

6.9 Additional requirements for tubular metal frames and accessories
6.9.1 General 41

6.9.2 Maximum slenderness ratios 41

6.9.3  Effective load distribution 42

6.9.4  Connecting devices 42

6.9.5  Vertical leg adjustments 42

6.10 Additional requirements for formwork 42

6.10.1 One sided and battered forming 42

6.10.2 Accessories 43

7 Drawings 43

7.1
7.2
7.3
7.3.1
7.3.2
7.3.3
7.3.4
7.3.5
7.4
7.4.1
7.4.2
7.4.3

Scope 43

General 44

Requirements for application drawings 44
General 44

Falsework application drawings 44
Formwork application drawings 45
Reshoring application drawings 45
Fabrication drawings 45

Drawing administration 46

Approved drawings 46

Deviations from approved drawings 46
Availability of drawings to authorities having ju~izdic.ion

8 Site activities 46

46

8.1 Scope 46

8.2 General 46

8.3 Planning and documentation 45

8.4 Assembly and erection 47

8.4.1  Supervision of workers 47

8.4.2 General requirements 57

8.4.3  Sills and foundation 4%

8.4.4  Selection of lumbe: 2

8.4.5 Use of wedges 50

8.4.6  Tube and couy 'er s:ructures and components 50
8.4.7 Welded tubular i;ame structures 51
8.4.8 Bracing 31

8.4.9 Acce.m M4

8.5 Materia, handling and maintenance 54
8.51 Material handling 54

8,52 Ma ntenance 55

8.6 inspection and concrete placing 56
8.ul Inspection 56

&6.2  Concrete placing 58

8.7 Stripping and dismantling 58

8.7.1  Stripping of formwork 58

8.7.2  Dismantling of falsework 59

March 2016 © 2016 Canadian Standards Association


https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

5269.1-16 Falsework and formwork

8.7.3  Reshoring 59

9 Testing 60

9.1 Scope 60

9.2 General requirements 61

9.2.1  Testing apparatus and materials 61

9.2.2 Establishing the allowable capacity of tested members 62

9.3 Testing procedures 63

9.3.1 General 63

9.3.2  Methods for testing and rating tubular frames for falsework 63

9.3.3  Methods for testing and rating tube and coupler and components 64
9.3.4  Methods for testing and rating vertical posts 67

9.3.5 Methods for testing and rating flexural members 67

9.3.6 Methods for testing and rating truss assemblies 68

9.3.7 Methods for testing and rating column or wall mounted support brackets 49
9.3.8  Methods for testing and rating lifting brackets and devices 69

9.3.9 Methods for testing and rating walkway brackets 69

9.3.10 Method for testing form ties 70

9.3.11 Methods for testing form braces (struts) 71

9.3.12 Method for testing vertical and horizontal modular panels 71

10 Specialized formwork and falsework 72
10.1 Tunnel forms 72

10.2 Vertical slipforms 72

10.3 Self-elevating jump forms 73

104 Precast formwork 74

10.5 Segmental formwork 74

10.6 Custom falsework systems 75

10.7 Perimeter enclosure systems 75

Annex A (informative) — Plywood desizn \>fo'mation 77
Annex B (informative) — Formwork ¢ esign methodologies for self-consolidating concrete (SCC) 82

March 2016 © 2016 Canadian Standards Association 4


https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

5269.1-16 Falsework and formwork

Preface

This is the second edition of CSA S269.1, Falsework and formwork. It supersedes the previous edition
published in 1975 under the title Falsework for Construction Purposes.

The following are the significant changes from the previous edition of this Standard:

a)

b)

Provisions are now included for limit states design (LSD) while keeping provisions for allowable
stress design (ASD), thereby letting the designer choose the method most appropriate. The aim in
including LSD requirements is to be at least as safe as the existing ASD requirements.

This Standard combines the previous CSA S269.1 (dealing with falsework) and CSA 5269.3 ‘dec'ing
with formwork) into one Standard to eliminate redundancy and improve user readability.

A section on specialized formwork and falsework has been added.

A new Annex A on plywood has been added.

Updates have been made to scope, definitions, reference Standards, design, drawings, -ite
activities, testing, figures, and tables. The updates will make this Standard more ¢ irrent and
compatible with other similar documents.

This Standard was prepared by the Technical Committee on Falsework and "armu.wrk, under the
jurisdiction of the Strategic Steering Committee on Construction and Civil 1>fras iructure, and has been
formally approved by the Technical Committee.

Notes:

1)
2)

3)

4)

5)

Use of the singular does not exclude the plural (and vice versa) w'ien the sense allows.

Although the intended primary application of this Standard is stavod ir its Scope, it is important to note that it

remains the responsibility of the users of the Standard to juc'ae i.- suitability for their particular purpose.

This Standard was developed by consensus, which is defiicd by CSA Policy governing standardization — Code

of good practice for standardization as “substantial agre »zme 1t. Consensus implies much more than a simple

majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in

the Technical Committee list and yet not be in fui' agreement with all clauses of this Standard.

To submit a request for interpretation of this $*uaard, please send the following information to

inquiries@csagroup.org and include “Reo*:=st 2. interpretation” in the subject line:

a) define the problem, making refere. cs tc the specific clause, and, where appropriate, include an
illustrative sketch;

b)  provide an explanation of circt. mstunces surrounding the actual field condition; and

c)  where possible, phrase th= req: >st in such a way that a specific “yes” or “no” answer will address the
issue.

Committee interpretatio. s are niocessed in accordance with the CSA Directives and guidelines governing

standardization and «. . avcilable on the Current Standards Activities page at standardsactivities.csa.ca.

This Standard is sub, >ct ti review within five years from the date of publication. Suggestions for its

improvement will be re,>rred to the appropriate committee. To submit a proposal for change, please send the

following inform:tion to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a) Stardaru designation (number);

b) relevar.* clause, table, and/or figure number;

c) vording of the proposed change; and

1) .=vionale for the change.
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1 Scope

This Standard provides rules and requirements for the design, fabrication, erection, inspection, testing,
maintenance, and use of falsework and formwork materials, components, and systems where they are
erected to provide temporary vertical and lateral support or containment of freshly placed concrate for
buildings and other structures during their construction, alteration, or repair, and includes the i xshure
of new slab systems that have not achieved full strength. This Standard also covers the design nf
perimeter enclosure systems.
Notes:
1) Supplementary rules or requirements may be necessary for unusual types of falsework or formwc.k that

a) are exposed to unusual environments or features;

b) employ materials or procedures not covered in this Standard; and

c) areintended to be used many times for precasting applications.
2)  Similar material can be found in AS 3600, AS 3610, BS 5975, and BS EN 12212.

1.2

This Standard is structured and organized so that it may be used witi eiuier working stress or limit
states design standards and concepts.

1.3

This Standard does not apply to

a) suspended scaffolds or swing stages;
b) truck or vehicle mounted platforms;
c) access scaffolds;

d) design of concrete structures;

e) chimney jump forms; and

f)  demolition.

1.4

In this Standard, “shall” is vted 1c-express a requirement, i.e., a provision that the user is obliged to
satisfy in order to comp!y “wvit. the Standard; “should” is used to express a recommendation or that
which is advised but nc: rec uired; and “may” is used to express an option or that which is permissible
within the limits of the Standard.

Notes accomiany:ng clauses do not include requirements or alternative requirements; the purpose of a
note accompany ng a clause is to separate from the text explanatory or informative material.

Note: to wales and figures are considered part of the table or figure and may be written as
re.lire.nen's.

Ani.2xes are designated normative (mandatory) or informative (non-mandatory) to define their
application.

March 2016 © 2016 Canadian Standards Association 9


https://www.stdhive.com/standards/csa-s2691-16-r2021-pdf/

