
CSA S37:24
National Standard of Canada

Antennas, towers, and antenna-supporting 
structures

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-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, DIRECTORS, 
OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES, HOWSOEVER CAUSED, 
INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS INTERRUPTION, LOST OR DAMAGED 
DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT, TORT (INCLUDING NEGLIGENCE), OR ANY OTHER 
THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP 
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 for or on behalf 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 document is directed 
to those who have the appropriate degree of experience to use and apply its contents, and CSA Group accepts no responsibility 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 Group has no 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 Group is the owner, or the authorized 
licensee, of all works contained herein that are protected by copyright, all trade-marks (except as otherwise noted to the contrary), and all 
inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected by 
patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document may 
violate laws that protect CSA Group’s and/or others’ intellectual property and may give rise to a right in CSA Group and/or others to seek legal 
redress for such use, modification, copying, or disclosure. To the extent permitted by licence 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 standard may 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 informational and 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 purpose of reviewing it;
• search and browse this document; and
• print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA Group to have such 
copies, and only if this Legal Notice appears on each such copy.

In addition, users may not and may not permit others to
• alter this document in any way or remove this Legal Notice from the attached standard;
• sell this document without authorization from CSA Group; or
• make an electronic copy of this document.

If you do not agree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or make any 
copies of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this document 
constitutes your acceptance of the terms and conditions of this Legal Notice.

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


Standards Update Service

CSA S37:24
February 2024

Title: Antennas, towers, and antenna-supporting structures

To register for e-mail notification about any updates to this publication
• go to www.csagroup.org/store/
• click on CSA Update Service

The List ID that you will need to register for updates to this publication is 2431393.

If you require assistance, please e-mail techsupport@csagroup.org or call 416-747-2233.

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

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.csagroup.org/store/
mailto:techsupport@csagroup.org
https://www.csagroup.org/legal
https://www.stdhive.com/standards/cancsa-s3724-pdf/


Canadian Standards Association (operating as “CSA Group”), under 
whose auspices this National Standard has been produced, was 
chartered in 1919 and accredited by the Standards Council of 
Canada to the National Standards system in 1973. It is a not-for- 
profit, nonstatutory, voluntary membership association engaged in 
standards development and certification activities.

CSA Group standards reflect a national consensus of producers and 
users — including manufacturers, consumers, retailers, unions and 
professional organizations, and governmental agencies. The 
standards are used widely by industry and commerce and often 
adopted by municipal, provincial, and federal governments in their 
regulations, particularly in the fields of health, safety, building and 
construction, and the environment.

More than 10 000 members indicate their support for CSA Group’s 
standards development by volunteering their time and skills to 
Committee work.

CSA Group offers certification and testing services in support of and 
as an extension to its standards development activities. To ensure 
the integrity of its certification process, CSA Group regularly and 
continually audits and inspects products that bear the CSA Group 
Mark.

In addition to its head office and laboratory complex in Toronto, CSA 
Group has regional branch offices in major centres across Canada 
and inspection and testing agencies in fourteen countries. Since 
1919, CSA Group has developed the necessary expertise to meet its 
corporate mission: CSA Group is an independent service 
organization whose mission is to provide an open and effective 
forum for activities facilitating the exchange of goods and services 
through the use of standards, certification and related services to 
meet national and international needs.

For further information on CSA Group services, write to 
CSA Group 
178 Rexdale Boulevard 
Toronto, Ontario, M9W 1R3 
Canada

A National Standard of Canada is a standard developed by a 
Standards Council of Canada (SCC) accredited Standards 
Development Organization, in compliance with requirements and 
guidance set out by SCC. More information on National Standards of 
Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation, 
Science and Economic Development (ISED) Canada. With the goal of 
enhancing Canada's economic competitiveness and social wellbeing, 
SCC leads and facilitates the development and use of national and 
international standards. SCC also coordinates Canadian participation 
in standards development, and identifies strategies to advance 
Canadian standardization efforts.

Accreditation services are provided by SCC to various customers, 
including product certifiers, testing laboratories, and standards 
development organizations. A list of SCC programs and accredited 
bodies is publicly available at www.scc.ca.

Standards Council of Canada 
600-55 Metcalfe Street 
Ottawa, Ontario, K1P 6L5 
Canada

Cette Norme Nationale du Canada n’est disponible qu’en anglais.

Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of 
the users to judge its suitability for their particular purpose.

®A trademark of the Canadian Standards Association, operating as “CSA Group”

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.scc.ca
https://www.scc.ca
https://www.stdhive.com/standards/cancsa-s3724-pdf/


National Standard of Canada

CSA S37:24
Antennas, towers, and 

antenna-supporting structures

®A trademark of the Canadian Standards Association,
operating as “CSA Group”

Published in February 2024 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. 

ICS 33.120.40, 91.090
ISBN 978-1-4883-5064-1

© 2024 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.Curre

ntly
 in

 p
re

vie
w, c

lic
k b

uy f
ull v

er
sio

n

https://www.csagroup.org/store/
https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 1

Contents
Technical Committee on Antenna Towers 9

Preface 12

SDG Foreword 14

0 Introduction 15

1 Scope 15
1.1 General 15
1.2 Exclusions 16
1.3 Unusual designs and antennas 16
1.4 Other design approaches 16
1.5 Local, provincial, and federal regulations 16
1.6 Terminology 16

2 Reference publications 16

3 Definitions and symbols 20
3.1 Definitions 20
3.2 Symbols 22

4 Design requirements 25
4.1 General 25
4.2 Ultimate limit states 25
4.3 Serviceability limit states 25
4.4 Engineering 25
4.4.1 General 25
4.4.2 Communications structure on a building 26
4.4.3 Drawings 26
4.5 Existing structures 26
4.5.1 Inspections and maintenance 26
4.5.2 Modifications in structure or antenna loading 26
4.6 Analysis scenarios 26

5 Loads 26
5.1 Dead load, D 26
5.2 Ice load, I 26
5.2.1 General 26
5.2.2 Local conditions 27
5.2.3 Escalation with height 27
5.2.4 Ice on guy cables 27
5.3 Design wind pressure, P 28
5.3.1 General 28
5.3.2 Local conditions 29
5.3.3 Small antennas on buildings 29
5.3.4 Short-term loading on a structure 29

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 2

5.4 Reference velocity pressure, q 29
5.4.1 General 29
5.4.2 Sources of data 30
5.5 Height factor, Ce 30
5.5.1 General 30
5.5.2 Maximum extent for one value of qh 30
5.5.3 Wind on guy cables 30
5.5.4 Wind on attachments 31
5.6 Gust effect factor, Cg, and dynamic response 31
5.6.1 General 31
5.6.2 Consideration of dynamic effects 31
5.7 Roof wind speed-up factor 31
5.7.1 General 31
5.7.2 Speed-up on roofs 31
5.8 Wind load, W 32
5.8.1 Lattice towers 32
5.8.2 Pole structures 33
5.8.3 Attachments 33
5.9 Drag factor, Cd 34
5.9.1 Latticed towers and masts 34
5.9.2 Pole structures 35
5.9.3 Guys 35
5.9.4 Antennas and other attachments 36
5.10 Shielding 42
5.10.1 Shielding of members and attachments 42
5.10.2 Shielding of antennas 43
5.11 Temperature effects, T 43
5.12 Earthquake load and effects, E 43
5.12.1 Analysis 43
5.12.2 Site properties 43
5.12.3 Importance factor 43
5.12.4 Force modification factor 44
5.12.5 Equivalent static force procedure 44
5.12.6 Modal response spectrum method 45
5.12.7 Structures supported on buildings or other supporting structures 46
5.12.8 Equipment mounted on building rooftops 47
5.13 Wind oscillations and dynamic effects — Poles and shrouded towers 47
5.13.1 General 47
5.13.2 Wind dynamic effects 47

6 Analysis 51
6.1 Initial condition 51
6.2 Load combinations 52
6.3 Factored loads for ultimate limit states 52
6.4 Factored loads for serviceability limit states 53
6.4.1 Reference velocity pressure for serviceability 53
6.4.2 Factored loads 53
6.4.3 Serviceability factor 53
6.4.4 Earthquake load combination 54

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 3

6.5 Wind direction 54
6.5.1 Ultimate limit states 54
6.5.2 Serviceability limit states 55
6.6 Earthquake direction 55
6.6.1 General 55
6.6.2 Tall guyed masts considerations 55
6.6.3 Post-critical communications structures 55
6.7 Displacement effects 55
6.8 Cantilever factor 55
6.9 Pattern loading — Guyed masts 56
6.9.1 Pattern loading 56
6.9.2 Wind loading patterns 56
6.9.3 Mast shear and torsion responses 56
6.10 Pattern loading — Lattice self-supporting structures 57
6.10.1 Pattern loading 57
6.10.2 Wind loading patterns 57
6.11 Partial wind pressure 59

7 Structural steel 59
7.1 General 59
7.1.1 Scope 59
7.1.2 Relevant clauses of CSA S16 59
7.1.3 Cold-formed steel members 59
7.1.4 Minimum thickness 59
7.1.5 Member shapes 59
7.1.6 Minimum Charpy V-notch value 60
7.1.7 Normal framing eccentricity 60
7.1.8 Secondary bracing members 60
7.1.9 Resistance factor 64
7.2 Compression members 64
7.2.1 General 64
7.2.2 Leg members 65
7.2.3 Bracing members 67
7.2.4 Built-up members 75
7.2.5 Effective yield stress 75
7.2.6 Compressive resistance 78
7.3 Tension members 78
7.3.1 Leg members 78
7.3.2 Other tension members 78
7.3.3 Net area 79
7.3.4 Effective net area — Shear lag 79
7.3.5 Tensile resistance 80
7.3.6 Tensile resistance (block shear) 80
7.3.7 Tensile resistance (tear-out) 81
7.3.8 Pin-connected link plates 81
7.4 Flexural members 82
7.4.1 Round tubular members 82
7.4.2 Polygonal tubular structures 82
7.4.3 Solid round members 83

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 4

7.4.4 Combined bending, axial compression, shear, and torsion 83
7.5 Bolted connections 84
7.5.1 Bolts 84
7.5.2 Connection resistance 84
7.5.3 Anchor rods 86
7.5.4 Fillers 87
7.5.5 Connections 87
7.5.6 Installation and field review 87
7.5.7 Splices 88
7.5.8 U-bolts 88
7.6 Welding 90
7.6.1 General 90
7.6.2 Welding of steel tubular pole structures 90
7.7 Telescoping field splices for tubular pole structures 90
7.7.1 General 90
7.7.2 Fabrication tolerances for tubular pole structures 90
7.8 Openings in tubular members 90
7.9 Fatigue 91
7.9.1 General 91
7.9.2 Fatigue resistance 91
7.9.3 Fatigue detail categories 92

8 Corrosion protection 102
8.1 General 102
8.2 Structural steel 102
8.2.1 Zinc coatings 102
8.2.2 Entrapped moisture 102
8.2.3 Permanently sealed surfaces 102
8.3 Guy assemblies 102
8.3.1 General 102
8.3.2 Zinc coatings 102
8.3.3 Non-ferrous components 103
8.4 Fasteners 103
8.5 Anchorages 103
8.5.1 Zinc coatings 103
8.5.2 Steel below grade 103
8.6 Repair 103

9 Other structural materials 103
9.1 General 103
9.2 Loads 103
9.3 Concrete 104
9.3.1 Factored resistances 104
9.3.2 Construction and testing 104
9.3.3 Cylindrical concrete towers 104
9.4 Structural aluminum 104
9.5 Wood 104

10 Guy assemblies 104
10.1 General 104

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 5

10.1.1 Assemblies 104
10.1.2 Tests 104
10.1.3 Quality control 104
10.1.4 Component properties 105
10.2 Wire rope and wire strand 105
10.2.1 Material standards 105
10.2.2 Pre-stretching 105
10.2.3 Splicing 105
10.2.4 Bending 105
10.3 Other components 105
10.3.1 Clips 105
10.3.2 Pre-formed guy grips 105
10.3.3 Mechanical or pressed sleeves 105
10.3.4 Sockets 106
10.3.5 Thimbles 106
10.3.6 Shackles 106
10.3.7 Turnbuckles 106
10.3.8 Guy link plates 106
10.3.9 Initial tension tags 106
10.4 Design of guys 106
10.4.1 General 106
10.4.2 Efficiency factors for guy assemblies 106
10.4.3 Effective resistance 107
10.4.4 Factored resistance 107
10.4.5 Initial tensions 107
10.4.6 Articulation 107
10.4.7 Take-up devices 107
10.4.8 Non-metallic material 107

11 Foundations and anchorages 108
11.1 General 108
11.1.1 References 108
11.1.2 Geotechnical site investigation 108
11.2 Design 109
11.2.1 General 109
11.2.2 Anchor shaft design 109
11.2.3 Soil density 109
11.2.4 Submerged soil density 109
11.2.5 Ultimate resistance 109
11.2.6 Resistance factors 109
11.3 Foundations and anchorages in soil 110
11.3.1 Bearing against undisturbed soil 110
11.3.2 Base of foundation below frost line or into permafrost 110
11.3.3 Foundations in permafrost 110
11.4 Rock anchors 111
11.4.1 Pull-out strength 111
11.4.2 Drilled holes 111
11.4.3 Combined effects of shear and tension 111
11.5 Roof installations 111

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/cancsa-s3724-pdf/


CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 6

11.6 Non-penetrating mounts 111
11.6.1 General 111
11.6.2 Ultimate load effects for overturning and sliding 111
11.6.3 Serviceability load effects for sliding 112
11.7 Foundation and anchorage installation — Field review 112

12 Tower and pole structure installation 112
12.1 General 112
12.1.1 Construction loads 112
12.1.2 Members and surfaces not to be damaged 112
12.2 Connections 112
12.3 Tolerances 112
12.3.1 Guy tensions 112
12.3.2 Verticality 113
12.3.3 Twist 113
12.3.4 Straightness 113
12.3.5 Measurements 113
12.3.6 Flanged connections 113
12.4 Articulation 116
12.5 Take-up devices 116
12.6 Clips 117
12.7 Preformed guy grips 117
12.8 Erection equipment 117
12.9 Grounding 117
12.10 Welding 117
12.11 Telescoping field splices 117
12.12 Structure installation — Field review 117

13 Obstruction marking and lighting 117

14 Bonding and grounding 118
14.1 General 118
14.1.1 Grounding against damage 118
14.1.2 Grounding for performance 118
14.2 Bonding 118
14.2.1 All components bonded to tower and building 118
14.2.2 Metal-to-metal contact 118
14.2.3 Grounding cable 118
14.3 Grounding 118
14.3.1 Anchorages and foundations 118
14.3.2 Guy assemblies 119
14.3.3 Spark gap 119
14.3.4 Grounding lugs and plates 119
14.3.5 Thermal connection 119
14.3.6 On buildings 119

15 Insulators and insulation 119
15.1 Design 119
15.1.1 Ceramic materials 119
15.1.2 Base insulators 119



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 7

15.1.3 Factored resistance 119
15.1.4 Deterioration 120
15.1.5 End fittings 120
15.1.6 Cast metal pins 120
15.2 Spark gap 120
15.3 Inspection 120

16 Ladders, safety devices, platforms, and cages 120
16.1 General 120
16.1.1 Purpose 120
16.1.2 Load factor 120
16.1.3 Compliance 120
16.1.4 Ladders and climbing facilities 121
16.1.5 Platforms 121
16.1.6 Non-compliant structures 121
16.2 Ladders and climbing facilities 121
16.2.1 Definitions 121
16.2.2 Load requirements 121
16.2.3 Design requirements 122
16.2.4 Use and location of ladders and climbing facilities 123
16.3 Platforms 123
16.3.1 Definition 123
16.3.2 Load requirements 123
16.3.3 Design requirements 124
16.3.4 Location of platforms 124
16.4 Fall arrestors and vertical rigid rails 124
16.4.1 Definition 124
16.4.2 Load requirements 124
16.4.3 Design requirements 125
16.4.4 Use and location of fall-arresting devices 125
16.5 Ladder cages and hoops 125
16.5.1 Definition 125
16.5.2 Design requirements 125
16.5.3 Specific features 125
16.5.4 Use and location of cages and hoops 126
16.6 Mud grating 126
16.7 Access through obstructions 126
16.8 Retrofitting 126
16.8.1 Procedure 126
16.8.2 Exceptions 127
16.9 Warning signs 127
16.10 Qualified climbers 127

Annex A (informative) — Recommended information to be shown on drawings 136
Annex B (informative) — Guidelines for clips on bridge and guy strands 138
Annex C (informative) — Measuring guy tensions 139
Annex D (informative) — Recommendations for condition assessment 145
Annex E (informative) — Supplementary meteorological information 150
Annex F (informative) — Corrosion protection of guy anchorages 186



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 8

Annex L (informative) — Geotechnical site investigations 188
Annex P (informative) — Climate change 190
Annex Q (informative) — Properties of Schifflerized (60°) steel angles 192
Annex R (informative) — Climber attachment anchorages 195
Annex S (informative) — Commentary on CAN/CSA S37 198



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 9

Technical Committee on Antenna Towers 
J. Wahba Turris Corp., 

Georgetown, Ontario, Canada 
Category: Producer Interest

Chair

M. Di Franco WSP Canada Inc., 
Montréal, Québec, Canada 
Category: User Interest

Vice-Chair

J. Ali Skyline Engineering, 
Mississauga, Ontario, Canada

Non-voting

A. Arefeen Mississauga, Ontario, Canada Non-voting

T. Bolt Varcon Inc., 
Barrie, Ontario, Canada 
Category: General Interest

J. Bredenkamp Nabatech Consultants Inc., 
Cambridge, Ontario, Canada

Non-voting

J. Carriere Morrison Hershfield Ltd., 
Markham, Ontario, Canada 
Category: User Interest

R. Carroll WesTower Communications Ltd., 
Surrey, British Columbia, Canada 
Category: Producer Interest

G. O. Crabbe Department of National Defence, 
Ottawa, Ontario, Canada

Non-voting

V. Cyr Vidéotron, 
Montréal, Québec, Canada

Non-voting

S. Fadlallah Rogers Communications Inc., 
Brampton, Ontario, Canada 
Category: Owner/Operator/Producer

F. Ghrib University of Windsor, 
Windsor, Ontario, Canada 
Category: General Interest



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 10

I. Giosan Valmont West Coast Engineering Ltd., 
Delta, British Columbia, Canada

Non-voting

M. Guerra Bell, 
Dorval, Québec, Canada 
Category: Owner/Operator/Producer

D. C. Harrison Harrison Atalay Ltd., 
Toronto, Ontario, Canada 
Category: User Interest

I. Harrison Pier Structural Engineering Corp., 
Waterloo, Ontario, Canada

Non-voting

R. J. Morris Green Quill Climate Services Inc., 
Aurora, Ontario, Canada

Non-voting

H. Mourad Hydro-Québec, 
Montréal, Québec, Canada

Non-voting

Y. O. Onifade BC Hydro, 
Burnaby, British Columbia, Canada 
Category: Owner/Operator/Producer

K. Penfold Trylon TSF, 
Elmira, Ontario, Canada 
Category: Producer Interest

D. Samy Rogers Communications Inc., 
Brampton, Ontario, Canada

Non-voting

K. Sennah Toronto Metropolitan University, 
Toronto, Ontario, Canada 
Category: General Interest

R. W. Tiller Tiller Engineering Inc., 
St. John’s, Newfoundland and Labrador, Canada

Non-voting

S. Weisman Weisman Consultants Inc., 
Toronto, Ontario, Canada

Non-voting



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 11

K. H. Yau Environment Canada — Meteorological Service of 
Canada, 
Toronto, Ontario, Canada 
Category: General Interest

K. Phu CSA Group, 
Toronto, Ontario, Canada

Project Manager



CSA S37:24 Antennas, towers, and antenna-supporting structures

February 2024 © 2024 Canadian Standards Association 12

Preface 
This is the ninth edition of CSA S37, Antennas, towers, and antenna-supporting structures. It supersedes 
the previous editions published in 2018, 2013, 2001, 1994, 1986, 1981, 1976, and 1965.

The following are the major changes to this edition:
a) the addition of dynamic response to wind for tall, guyed masts and multi-sloped self-supporting 

towers in Clauses 6.9 to 6.11;
b) the inclusion of the oscillation and fatigue analysis in Clause 5.13;
c) the inclusion of a method to calculate vortex shedding response due to higher modes of vibration 

in Clause 5.13.2.3;
d) the updated ice map in Figure 1 and updated climatic data in Table E.1;
e) the inclusion of drag coefficients, Cd, for perforated shrouds in Table 1;
f) the updated earthquake loads and analysis in Clause 5.12;
g) the inclusion and update of the fatigue resistance calculation in Clause 7.9, replacing Annex N of 

the previous edition;
h) the addition of Clause 7.3.4.4 to provide factored resistance formulas for HSS members with 

slotted through plates;
i) Clause 7.5.5 has been updated for bolt tensioning requirements;
j) Clause 7.5.7.4 has been updated and a formula for prying action included;
k) commentary Annexes have been updated and consolidated into Annex S; and
l) the inclusion of additional recommendations for tower condition assessment (Annex D).

A commentary on this Standard can be found in Annex S.

CSA Group acknowledges that the development of this Standard was made possible, in part, by the 
financial support of Bell, Hydro-Québec, Rogers Communications Canada, Telus, CBC, NorthWesTel, and 
Vidéotron.

This Standard was prepared by the Technical Committee on Antenna Towers, under the jurisdiction of 
the Strategic Steering Committee for Construction and Civil Infrastructure, and has been formally 
approved by the Technical Committee.

This Standard has been developed in compliance with Standards Council of Canada requirements for 
National Standards of Canada. It has been published as a National Standard of Canada by CSA Group.
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it 

remains the responsibility of the users of the Standard to judge 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 “substantial agreement. 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 full agreement with all clauses of this Standard.

4) To submit a request for interpretation of this Standard, please send the following information to 
inquiries@csagroup.org and include “Request for interpretation” in the subject line: 
a) define the problem, making reference to the specific clause, and, where appropriate, include an 

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

mailto:inquiries@csagroup.org
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c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the 
issue.

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing 
standardization and are available on the Current Standards Activities page at 
standardsactivities.csagroup.org. 

5) This Standard is subject to review within five years from the date of publication. Suggestions for its 
improvement will be referred to the appropriate committee. To submit a proposal for change, please send the 
following information to inquiries@csagroup.org and include “Proposal for change” in the subject line: 
a) Standard designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change; and
d) rationale for the change.

https://standardsactivities.csagroup.org
mailto:inquiries@csagroup.org
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SDG Foreword 
CSA Group develops and maintains Standards across a broad range of topics, most of which support the 
United Nations Sustainable Development Goals (UN SDGs) towards shaping a sustainable and resilient 
future.

Through a robust mapping process, connections between CSA S37:24 and the following SDGs have been 
identified:

SDG

Targets 7.1, 7.a

CSA S37:24 has notable linkages with the following SDGs:
• SDG 7: Affordable and Clean Energy

For further information on CSA Group’s SDG Mapping initiative, please visit: 
https://www.csagroup.org/sdg/

Disclaimer: It is important to note that although some Standards explicitly support SDG targets, not all 
Standards link to the SDGs. Standards users should always take care and be specific when claiming their 
support of SDGs through the use of Standards. The SDG mapping outcomes made available by CSA 
Group are intended to assist users in their evaluation of how the application of a Standard can support 
their work towards SDG achievement.

https://www.csagroup.org/sdg/
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CSA S37:24
Antennas, towers, and antenna-supporting 
structures

0 Introduction 
Antennas, towers, and antenna-supporting structures comprise a group that can be described as 
communications structures. They are usually of lattice steel construction, but can be of solid or tubular 
construction and can use a variety of materials. They can be guyed or self-supporting, and some 
structures can be mounted on platforms or building rooftops. The principal loads are wind and ice, 
while earthquake effects require a design check for designated post-critical installations in regions of 
medium to high seismicity.

This Standard is written to address these special characteristics using the applicable sections of other 
CSA structural design standards. It also refers to the National Building Code of Canada for the 
specification of seismic spectral accelerations.

Most design standards are written to address the requirements of new structures. The Technical 
Committee for this Standard is also concerned about the effect of changes on existing structures. While 
it is not mandatory to upgrade existing towers when new editions of the Standard are published, 
communications structures are frequently subject to changes in attached equipment. This necessitates 
conformance with the current edition. Changes are therefore carefully considered so as not to cause 
significant economic impact as a result of minor changes in equipment.

The latest amendments to Part II of the Canada Occupational Safety and Health Regulations (COSH) of 
the Canada Labour Code require the design and construction of every tower, antenna, and 
antenna-supporting structure meet the requirements of this Standard as amended from time to time. 
The safety of persons who are required to climb a tower is as important a consideration as the safety of 
the structure; therefore, requirements for ladders, safety devices, platforms, and cages are included as 
part of this Standard.

It has long been recognized that some structures, particularly tall, guyed masts, can be subject to 
dynamic effects that require a more in-depth study of the loads and responses than that provided by 
static analysis procedures. This Standard provides a quasi-dynamic pattern-loading procedure for the 
analysis of wind effects on tall-guyed towers and multi-sloped self-supporting towers.

1 Scope 

1.1 General
This Standard applies to structural antennas, towers, antenna-supporting structures, and roof- and 
wall-mounted structures including their components, such as guys and foundations. It covers the 
structural design, fabrication, and erection of new structures and the modification of existing structures.


