
G40.20-04/G40.21-04

General requirements 
for rolled or welded 
structural quality steel/
Structural quality steel

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


Legal Notice for Standards

Canadian Standards Association (CSA) standards are developed 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 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 does not warrant the accuracy, completeness, or currency of any 
of the information published in this document. CSA makes no representations or warranties regarding this document’s compliance with 
any applicable statute, rule, or regulation. 

IN NO EVENT SHALL CSA, 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 HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS, 
COSTS, OR EXPENSES.

In publishing and making this document available, CSA 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 accepts no responsibility 
whatsoever arising in any way from any and all use of or reliance on the information contained in this document. 

CSA is a private not-for-profit company that publishes voluntary standards and related documents. CSA 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 and the users of this document (whether it be in printed or electronic form), CSA is the owner 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. The unauthorized use, modification, copying, or disclosure of this document may violate laws that protect CSA’s intellectual 
property and may give rise to a right in CSA to seek legal redress for such use, modification, copying, or disclosure. CSA reserves all 
intellectual property rights in this document.

Authorized use of this document
This document is being provided by CSA 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. 

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA 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; 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/csa-g4020-04g4021-04-r2009-pdf/


CSA Standards Update Service

G40.20-04/G40.21-04
February 2004

Title: General requirements for rolled or welded structural quality steel/Structural quality steel
Pagination: 101 pages (viii preliminary and 93 text), each dated February 2004

Automatic notifications about any updates to this publication are available.

• To register for e-mail notifications, and/or to download any existing updates in PDF, enter 
the Online Store at www.csa.ca and click on My Account on the navigation bar.

The List ID for this document is 2015235.

• To receive printed updates, please complete and return the attached card.

G40.20-04/G40.21-04

Name

Organization

Address

City

Province/State

Country Postal/Zip Code

E-mail

I consent to CSA collecting and using the above information to send me updates relating to this publication.

Visit CSA’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.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


Affranchir
suffisamment

Place
Stamp Here

ASSOCIATION CANADIENNE DE
NORMALISATION
BUREAU CENTRAL DE L’INFORMATION
5060, SPECTRUM WAY, BUREAU 100
MISSISSAUGA ON  L4W 5N6
CANADA

CANADIAN STANDARDS
ASSOCIATION
CONSOLIDATED MAILING LIST
5060 SPECTRUM WAY, SUITE 100
MISSISSAUGA ON  L4W 5N6
CANADA

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


Published in February 2004 by Canadian Standards Association
A not-for-profit private sector organization

5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 • 416-747-4044

Visit our Online Store at www.csa.ca

CSA Standards

G40.20-04/G40.21-04
General requirements 
for rolled or welded 

structural quality steel/
Structural quality steel

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


ISBN 1-55397-230-9
Technical Editor: Ted Koza

© Canadian Standards Association — 2004

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.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


© Canadian Standards Association
General requirements for rolled or welded

structural quality steel/Structural quality steel

February 2004 iii

Contents
Technical Committee on Structural Steel vii

Preface viii

G40.20-04  General requirements for rolled or welded structural quality steel

1 Scope 3

2 Reference publications 3

3 Definitions 5
3.1 Product definitions 5
3.2 General definitions 6

4 Chemical composition 8
4.1 Heat analysis 8
4.2 Product analysis 8

5 Permissible variations in dimensions or mass 8
5.1 Density 8
5.2 Plate 9
5.3 Structural-size shapes 9
5.4 Sheet piling 9
5.5 Sheet 9
5.6 Bars and bar-size shapes 9
5.7 Welded shapes 9
5.8 Hollow sections 9
5.9 Super light beams 9
5.10 Cold-formed channels and Z sections 9

6 Testing — General 9

7 Test specimens 10
7.1 Test specimen location 10
7.1.1 General 10
7.1.2 Tensile and hardness test specimens 10
7.1.3 Impact test specimens 11
7.2 Test specimen preparation 12
7.2.1 Tension tests 12
7.2.2 Impact tests 13

8 Methods of testing 13
8.1 Mechanical testing 13
8.2 Gripping of specimen 13
8.3 Adjustment of ductility requirements for material thickness 14
8.3.1 Plates, shapes, welded shapes, sheet, bars, and hollow sections 14
8.3.2 Sheet 15
8.4 Austenitic grain size test 15

9 Frequency of testing 15
9.1 Mechanical tests of as-rolled and normalized steel 15
9.1.1 Tensile test samples 15
9.1.2 Impact test samples 15

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


G40.20-04/G40.21-04 © Canadian Standards Association

iv February 2004

9.1.3 Size groups 15
9.1.4 Additional tensile tests 15
9.1.5 Additional impact tests 16
9.2 Mechanical tests of quenched and tempered steel 17
9.3 Per piece testing 17
9.3.1 Sections with a mass of more than 5000 kg (5 tons) each and plates 17
9.3.2 Sections with a mass of less than 5000 kg (5 tons) each, hollow sections, sheet piling, and bars 17
9.4 Testing of samples 17
9.5 Grouped heat testing 17
9.6 Grain size test 17

10 Heat treatment 18
10.1 Normalizing 18
10.2 Quenching and tempering 18

11 Quality 18

12 Repair of defects by welding 20

13 Marking 21
13.1 Plates 21
13.2 Sheet 21
13.3 Structural-size shapes 22
13.4 Bars 22
13.5 Hollow sections 22
13.6 Cold-formed channels and Z sections 23
13.7 Per piece identification 23
13.8 Stamps 23
13.9 Colour marking 23
13.10 Bar coding 23

14 Retests 23
14.1 Tensile tests 23
14.2 Impact tests 24
14.2.1 General 24
14.2.2 Plate-lot testing 24
14.2.3 Sections, hollow structural sections, bars, and sheet piling 24
14.3 Defective tests 25
14.4 Resubmission 25

15 Welded shape requirements 25
15.1 General 25
15.1.1 Material 25
15.1.2 Fabrication 25
15.2 Welding 25
15.3 Weld quality 26
15.4 Weld quality control tests 26
15.5 Repair of welds 26
15.6 Marking 26

16 Certification 27

17 Inspection 27

18 Rejection 28

Index to tables and referenced publications 29

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


© Canadian Standards Association
General requirements for rolled or welded

structural quality steel/Structural quality steel

February 2004 v

Tables
1 — Structural shape size groupings for tensile property classification 31
2 — Minimum average impact energy for subsize specimens 31
3 — Full-section test angles 31
4 — Permissible variations from flatness for carbon, HSLA, and alloy steel plates, as-rolled or heat-treated, 

ordered to restrictive flatness 32
5 — Permissible variations in sectional dimensions for super light beams and channels 34
6 — Permissible variations in straightness for super light beams and steel sheet piling 35
7 — Permissible variations in web thickness of super light beams 35
8 — Permissible variations in sectional dimensions for welded structural shapes 36
9 — Permissible variations in straightness for welded structural shapes 37
10 — Permissible variation in mass of welded or seamless hollow sections 37
11 — Permissible variation in wall thickness of welded or seamless hollow sections 37
12 — Permissible variations in cross-sectional dimensions of welded or seamless hollow sections 38
13 — Maximum outside corner radii for rectangular sections of welded or seamless hollow sections 39
14 — Corner squareness of welded or seamless hollow sections 39
15 — Permissible variation in straightness of welded or seamless hollow sections 40
16 — Permissible twist of welded or seamless hollow sections 40
17 — Permissible variations in ordered lengths of welded or seamless hollow sections 40
18 — Permissible variation in thickness of cold-formed channels and Z sections 41
19 — Permissible variations in ordered lengths of cold-formed channels and Z sections 41
20 — Permissible variation in straightness of cold-formed channels and Z sections 41
21 — Corner squareness of cold-formed channels and Z sections 41
22 — Inside corner radii of cold-formed channels and Z sections 41
23 — Permissible variations in sectional dimensions of cold-formed channels and Z sections 42
24 — Thickness overtolerance of sheet 43

Figures
1 — Position of test pieces for tensile tests 44
2 — Position of test pieces for impact tests 45
3 — Specimen for welded-tee tension test 46
4 — Fixture for welded-tee tension test 47

G40.21-04  Structural quality steel

1 Scope 51

2 Reference publications 52

3 Definitions 52

4 General requirements 52

5 Manufacturing 54

6 Supply condition 55

7 Chemical composition 56
7.1 Heat analysis 56
7.2 Product analysis 56
7.3 Heat analysis reporting 56
7.4 Grouped heat lots 57
7.5 Alternative compositions 57
7.6 Atmospheric corrosion-resistance 57

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


G40.20-04/G40.21-04 © Canadian Standards Association

vi February 2004

8 Mechanical properties 57
8.1 Tensile properties 57
8.2 Impact properties 57

9 Marking 58

Tables
1 — Grades, types, and strength levels 59
2 — Schedule of tests 60
3 — Chemical composition by heat analysis of plates, floor plates, bars, shapes, sheet, 

and sheet piling 61
4 — Chemical composition by heat analysis of API plates 63
5 — Chemical composition by heat analysis of hollow sections 64
6 — Mechanical properties of plates, floor plates, bars, sheet, and welded shapes 65
7 — Mechanical properties of rolled shapes and sheet piling 67
8 — Mechanical properties of hollow sections 69
9 — Standard Charpy impact specimens 71
10 — Colour codes 72
11(a)(i) — Welded wide-flange shapes 73
11(a)(ii) — Welded reduced-flange shapes 78
11(b) — Super light beams 79
11(c) — Hollow structural sections — Rounds 80
11(d) — Hollow structural sections — Squares 83
11(e) — Hollow structural sections — Rectangles 85
11(f) — Cold-formed channels — Coated 87
11(g) — Cold-formed channels — Uncoated 89
11(h) — Cold-formed Z sections — Uncoated 92

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-g4020-04g4021-04-r2009-pdf/


© Canadian Standards Association
General requirements for rolled or welded

structural quality steel/Structural quality steel

February 2004 vii

Technical Committee on Structural 
Steel
H.A. Krentz Canadian Institute of Steel Construction,

Calgary, Alberta
Chair

S.R. Fox Canadian Sheet Steel Building Institute,
Cambridge, Ontario

Vice-Chair

J.P. Orton Orton Metallurgical Inc.,
Toronto, Ontario

Vice-Chair, Secretary

W.W. Baigent Willowdale, Ontario

D. Bradley The Algoma Steel Corporation Inc.,
Sault Ste. Marie, Ontario

R.E. Collum Stelco Inc.,
Hamilton, Ontario

K.J. De Grace Bechtel Canada Inc.,
Montréal, Québec

D. Dufresne Welded Tube of Canada Limited,
Concord, Ontario

C. Galvani Natural Resources Canada,
Ottawa, Ontario

M. Kostic IPSCO Inc.,
Regina, Saskatchewan

M.A.E. Reinert A. Reinert Consultant Inc.,
Dollard-des-Ormeaux, Québec

J. Schneider Aurora, Ontario

H. Shimizu Gerdau Ameristeel MRM Special Sections,
Selkirk, Manitoba

L.G. Skinner Dofasco Incorporated,
Hamilton, Ontario

A. Waheed Alberta Transportation and Utilities,
Edmonton, Alberta

G.D. Wilson Horton CBI, Limited,
Fort Erie, Ontario

T. Koza CSA,
Mississauga, Ontario

Project Manager

H.W. Ellison (Deceased) Hamilton, Ontario



G40.20-04/G40.21-04 © Canadian Standards Association

viii February 2004

Preface

This is the sixth edition of CSA G40.20/G40.21, General requirements for rolled or welded structural quality 
steel/Structural quality steel. It supersedes previous editions published in 1998, 1992, 1987, 1981, and 1978.

This edition comprises amendments published in General Instruction No. 2 to the previous edition, 
corrections of errata, and new amendments approved by the Technical Committee on Structural Steel. 
These include
(a) a change in the location of tensile test samples from the web to the flange on W, HP, S, and M shapes;
(b) the adoption of CAN/CSA-G40.23 for assessment of the surface quality of plate;
(c) the acceptance under G40.20/G40.21 of products manufactured in conformance with 

ASTM A 992/A 992M, Structural Steel Shapes;
(d) the addition of requirements for cold-formed Z sections;
(e) revisions to the permissible variations in the dimensions of cold-formed channels; and
(f) the addition of Table 11, which provides the dimensions and mass (weight) of commonly available 

structural shapes and hollow structural sections, replacing and updating information in 
CAN/CSA-G312.3-M, Metric Dimensions for Structural Steel Shapes and Hollow Structural Sections 
(withdrawn in 2001).

These Standards are written in SI (metric) units, with yard/pound units included in parentheses. The SI 
units are in conformance with CSA Z234.1, Metric Practice Guide.

While the technical requirements of the metric and yard/pound versions are virtually the same, some 
differences do occur. Either the SI or the yard/pound units must be used, and any attempt to intermingle 
the two systems of units on any specific purchase of material may result in nonconformance with the 
Standards.

These Standards have been harmonized to the maximum possible extent with equivalent ASTM 
Standards A 6/A 6M and A 568/A 568M.

These Standards were prepared by the Technical Committee on Structural Steel, under the jurisdiction 
of the Strategic Steering Committee on Welding and Structural Metals, and have been formally approved 
by the Technical Committee. 

February 2004

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 publication 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 publication.

(4) CSA Standards are subject to periodic review, and suggestions for their improvement will be referred to the appropriate 
committee.

(5) All enquiries regarding this Standard, including requests for interpretation, should be addressed to Canadian Standards 
Association, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6.
Requests for interpretation should

(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
(c) be phrased where possible to permit a specific “yes” or “no” answer.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are published in CSA’s periodical Info Update, which is available on the CSA Web site at
www.csa.ca.
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G40.20-04
General requirements for rolled or 
welded structural quality steel

1 Scope

1.1
This Standard outlines the requirements that apply, unless otherwise specified in a purchase order or 
individual standard, to structural quality steel plates, shapes, sheet, sheet piling, cold-formed channels, 
hollow sections, Z sections, and bars conforming to the requirements of CSA G40.21.

Tables 11(a) to (h) of CSA G40.21 provide information on the dimensions and mass (weight) per unit 
length of structural shapes and sections commonly used in the construction of steel buildings and bridges.

1.2
In CSA Standards, ”shall” is used to express a requirement, i.e., a provision that the user is obliged to 
satisfy in order to comply with the standard; “should” is used to express a recommendation or that which 
is advised but not required; and “may” is used to express an option or that which is permissible within the 
limits of the standard. Notes accompanying clauses do not include requirements or alternative 
requirements; the purpose of a note accompanying a clause is to separate from the text explanatory or 
informative material. Notes to tables and figures are considered part of the table or figure and may be 
written as requirements. Legends to equations and figures are considered requirements.

1.3
The values stated in either SI (metric) or yard/pound units are to be regarded as standard. Within the text, 
the yard/pound units are shown in parentheses. The values stated in each system are not exact 
equivalents; each system must be used independently. Combining values from the two systems can result 
in nonconformance with this Standard.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the 
edition listed below.
Note: In cases where the editions listed below are replaced by newer editions during the life of this referencing Standard, 
users of this Standard are encouraged to investigate the possibility of applying the most recent editions.

CSA (Canadian Standards Association)
G40.21-04
Structural quality steel

CAN/CSA-G40.23-94 (R2001)
Steel — Surface Finish of Hot-Rolled Plates and Wide Flats — Delivery Requirements

W47.1-03
Certification of Companies for Fusion Welding of Steel

W48-01
Filler Metals and Allied Materials for Metal Arc Welding


