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Abstract
This code covers the requirements associated with welding sheet steel having a minimum specified yield point no
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includes general provisions, Clause 2 design, Clause 3 prequalification, Clause 4 qualification, Clause 5 fabrication, Clause 6
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Foreword

This foreword is not part of AWS D1.3/D1.3M:2008, Structural Welding Code—
Sheet Steel, but is included for informational purposes only.

When the first edition of AWS D1.3, Specification for Welding Sheet Steel in Structures, was developed and issued in
the 1978, it was anticipated that changes would be needed in the specification as further research was conducted on sheet
steel welded joints. After users’ experience with the specification and development of new sheet steel applications, it
was revised in 1981, 1989, 1998, and 2008. Also, in the 1981 edition, the title of the standard was changed to AWS
D1.3, Structural Welding Code—Sheet Steel, to conform with the uniform titles now being given to standards developed
by the AWS D1 Committee on Structural Welding. The many changes in this document reflect both experience in using
the code and the results of research, principally by the American Iron and Steel Institute’s Subcommittee on Sheet Steel.

One of the primary objectives of this code is to define the allowable capacities used in sheet steel applications in which
transfer of calculated load occurs. The foremost examples of such applications are steel decks, panels, storage racks, and
stud and joist framing members. It is a concurrent objective of this code to impose workmanship, technique, and qualifi-
cation requirements so as to effect consistently sound execution of welding of joints in these categories.

Certain shielded metal arc, gas metal arc, gas tungsten, gas metal arc, and flux cored arc welding procedure specifica-
tions (WPSs) when used with certain types of joints, have been tested by users and have a history of satisfaction perfor-
mance. These WPSs are designated as prequalified, may be employed without further evidence, and include most of
those that are commonly used. However, the purpose of defining prequalified WPSs is not to preclude the use of other
WPSs as they are qualified.

Then other processes, WPSs, or joints are proposed, they are subject to the applicable provisions of this code and shall
be qualified by tests. The obligation is placed on the contractor to prepare WPSs and qualify them before production use.

All WPSs (prequalified and qualified) must include the classification of the filler metal, its size, and for each type of
weld, its melting rate or other suitable means of current control indicative of the melting rate, as applicable. The require-
ments for the qualification of welders and welding operators are also given. Welder qualification test requires each
welder prove their ability to produce satisfactory weld using these prequalified or qualified WPSs.

Although this code is essentially directed at those joints that are used to transfer loads, the quality of welds where
strength is not a governing consideration should meet quality standards that will maintain the integrity of the supporting
structure. The allowable capacity provisions of Clause 2 could be disregarded when the welds are not used in a load-
carrying capacity.

Underlined text in the subclauses, tables, or figures indicates an editorial or technical change from the 1998 edition. A
vertical line in the margin next to a figure or table indicates a revision from the 1998 edition.

The following is a summary of the most significant technical revisions contained in D1.3/D1.3M:2008:

(1) Addition of a new normative annex listing requirements when welding D1.3 sheet steels to other D1.1 steel
product forms.

(2) New Commentary for Clauses 2, 4, 5, and Annex A.

(3) Extensive revisions in Tables 1.2, 4.1, and 4.2.

(4) Addition of new essential variables within Table 4.3.

(5) Addition of Tables 1.1, 3.1, and A.1.

(6) Revisions throughout Figures 2.7, 3.1, 3.2, 3.3, 4.1, and C-2.1.
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(7) New equation for SMAW melting rate.

(8) Deletion of Clause 7 Stud Welding.

(9) Weld/base-metal fusion restriction added in weld acceptance criteria.

(10) WPS temperature qualification changed from 60°F [16°C] or higher to 100°F [38°C] or lower.

Commentary. The commentary is nonmandatory and is intended only to provide insightful information into provision
rationale.

Errata. It is the policy of the AWS D1 Committee on Structural Welding that all errata should be made available to
users of this code. Therefore, in the Society News Section of the AWS Welding Journal, and errata (major editorial
changes) that have been noted will be published in the July and November issues of the Welding Journal and posted on
the AWS web site.

Suggestions. Comments and suggestions for the improvement of this standard are welcome. They should be sent to the
Secretary, AWS D1 Committee on Structural Welding, American Welding Society, 550 N.W. LeJeune Road, Miami, FL
33126.

Errata
The following Errata have been identified and incorporated into the current reprint of this document.

Page 25—Subclause 4.6.1.1—incorrect reference—correct reference from “3.2” to “Clause 3.”

Page 26—Subclause 4.6.2.1—incorrect reference—correct reference from “3.3” to “Clause 3.”

Page 26—Subclause 4.6.3.1—incorrect reference—correct reference from “3.4” to “Clause 3.”

Pages 51–84—Headers—correct page headers from “AWS D1.3/D1.3M:2007” to “AWS D1.3/D1.3M:2008.”



xi

AWS D1.3/D1.3M:2008

Table of Contents

Page No.

Dedication ....................................................................................................................................................................v
Personnel ....................................................................................................................................................................vii
Foreword .....................................................................................................................................................................ix
List of Tables ............................................................................................................................................................ xiii
List of Figures........................................................................................................................................................... xiii
List of Forms..............................................................................................................................................................xiv

1. General Provisions ..............................................................................................................................................1
1.1 Scope..............................................................................................................................................................1
1.2 Sheet Steel Base Metal...................................................................................................................................1
1.3 Welding Processes .........................................................................................................................................1
1.4 Weld Metal Requirements .............................................................................................................................2
1.5 Weld Types ....................................................................................................................................................2
1.6 Terms and Definitions....................................................................................................................................3
1.7 Welding Symbols ...........................................................................................................................................3
1.8 Safety Precautions..........................................................................................................................................3
1.9 Standard Units of Measurement.....................................................................................................................3

2. Design of Welded Connections...........................................................................................................................9
Part A—Allowable Load Capacities ............................................................................................................................9

2.1 Base-Metal Stresses .......................................................................................................................................9
2.2 Allowable Load Capacities in Weld Joints ....................................................................................................9

Part B—Details of Welded Connections....................................................................................................................11

3. Prequalification of WPSs..................................................................................................................................19
3.0 Scope............................................................................................................................................................19
3.1 General .........................................................................................................................................................19
3.2 Joint Details..................................................................................................................................................19

4. Qualification ......................................................................................................................................................25
Part A—General Requirements..................................................................................................................................25

4.1 Preparation of a WPS and PQR ...................................................................................................................25
4.2 Engineer’s Approval ....................................................................................................................................25
4.3 Responsibility...............................................................................................................................................25
4.4 WPS Requirements ......................................................................................................................................25

Part B—Welding Procedure Specification (WPS) .....................................................................................................25
4.5 Essential Variable Limitations .....................................................................................................................25
4.6 Number of Tests, Testing Methods, and Acceptance Standards for WPS Qualification.............................25

Part C —Welder Performance Qualification..............................................................................................................29
4.7 Essential Variables .......................................................................................................................................29
4.8 Number of Tests and Methods for Welder Performance Qualification .......................................................29
4.9 Duration of Qualification .............................................................................................................................29

5. Fabrication .........................................................................................................................................................45
5.1 General .........................................................................................................................................................45
5.2 Preparation of Material ................................................................................................................................45



xii

Page No.

AWS D1.3/D1.3M:2008

5.3 Assembly......................................................................................................................................................45
5.4 Allowable Deviation from WPS for Lower Temperatures Using Annex A, Note 1 ...................................45

6. Inspection ...........................................................................................................................................................47
Part A—Acceptance Criteria ......................................................................................................................................47

6.1 Production Weld Acceptance Criteria..........................................................................................................47

Part B—Contractor’s Responsibility ..........................................................................................................................47
6.2 Inspection of WPS and Welder Qualifications ............................................................................................47
6.3 Inspection of Work.......................................................................................................................................47

Annex A (Normative)—Applicable Provision Requirements When Welding D1.3 Sheet Steels to
Annex A (Normative)—D1.1 Other Steel Product Forms .........................................................................................49
Annex B (Informative)—Sample Welding Forms .....................................................................................................51
Annex C (Informative)—Guidelines for the Preparation of Technical Inquiries for the Structural
Annex C (Informative)—Welding Committee...........................................................................................................55
Annex D (Informative)—Terms and Definitions .......................................................................................................57
Annex E (Informative)—Gage Numbers and Equivalent Thicknesses......................................................................61
Annex F (Informative)—Safe Practices .....................................................................................................................63
Annex G (Informative)—Reference Documents........................................................................................................67

Commentary on Structural Welding Code—Sheet Steel ............................................................................................69

List of AWS Documents on Structural Welding........................................................................................................83



xiii

AWS D1.3/D1.3M:2008

List of Tables

Table Page No.

1.1 Code Application Matrix of D1.3 and D1.1 Codes Based on Material Thickness Being Joined ..................4
1.2 Matching Filler Metal Requirements. ............................................................................................................5
1.3 Welding Positions and Restrictions for WPS ................................................................................................7
3.1 Prequalified WPS Requirements..................................................................................................................20
4.1 WPS Qualification Tests ..............................................................................................................................30
4.2 PQR Essential Variable Changes Requiring WPS Requalification for SMAW, GMAW,

FCAW, GTAW, and SAW ..........................................................................................................................32
4.3 Electrode Classification Groups...................................................................................................................33
4.4 Welder Performance Qualification Tests .....................................................................................................34
A.1 Applicable Provision Requirements When Welding D1.3 Sheet Steels to D1.1 Other Steel

Product Forms ..............................................................................................................................................49
E.1 Gage Numbers and Equivalent Thicknesses—Hot-Rolled and Cold-Rolled Sheet ....................................61
E.2 Gage Numbers and Equivalent Thicknesses—Galvanized Sheet................................................................61

List of Figures

Figure Page No.

2.1 Square-Groove Welds in Butt Joints............................................................................................................13
2.2 Fillet Welds ..................................................................................................................................................13
2.3A Single-Flare-Bevel-Groove Weld ................................................................................................................13
2.3B Single-Shear in Flare-Groove Welds ...........................................................................................................14
2.3C Double-Shear in Flare-Groove Welds..........................................................................................................14
2.4 Arc Spot Welds ............................................................................................................................................15
2.5 Arc Seam Welds...........................................................................................................................................15
2.6 Arc Plug Welds ............................................................................................................................................16
2.7 Fillet Welds in Lap Joints ............................................................................................................................16
2.8 Fillet Welds in T-Joints................................................................................................................................16
2.9 Single-Flare-Bevel-Groove Weld ................................................................................................................17
2.10 Single-Flare-V-Groove Weld.......................................................................................................................17
2.11A Edge Distances for Arc Spot Welds.............................................................................................................17
2.11B Arc Spot Weld Using Washer ......................................................................................................................17
2.11C Typical Weld Washer...................................................................................................................................17
2.12 Arc Seam Welds Along Standing Rib..........................................................................................................18
2.13A Edge Distances for Arc Seam Welds ...........................................................................................................18
2.13B Edge Distances for Arc Plug Welds.............................................................................................................18
3.1A Square Groove Weld in Butt Joint with Steel Backing................................................................................21
3.1B Square Groove Weld in Butt or Corner Joint without Backing ...................................................................21
3.2A Fillet Weld in Corner Joint...........................................................................................................................21
3.2B Fillet Weld in Lap Joint ...............................................................................................................................22
3.2C Fillet Weld in T-Joint ...................................................................................................................................22
3.3A Flare-Bevel-Groove Weld in Butt Joint .......................................................................................................22



xiv

Figure Page No.

AWS D1.3/D1.3M:2008

3.3B Flare-Bevel-Groove Weld in Corner Joint...................................................................................................23
3.3C Flare-V-Groove Weld in Butt Joint .............................................................................................................23
3.3D Flare-Bevel-Groove Weld in Lap Joint........................................................................................................24
4.1 Test for Square-Groove Welds in Butt Joints ..............................................................................................36
4.2A Test for Fillet Welds ....................................................................................................................................37
4.2B Extent of Validity of Fillet Weld Qualifications..........................................................................................38
4.3A Test for Sheet to Sheet Flare-Bevel-Groove Welds.....................................................................................38
4.3B Test for Sheet to Supporting Structural Member Flare-Bevel-Groove Welds.............................................39
4.3C Test for Flare-V-Groove Welds ...................................................................................................................39
4.3D Extent of Validity of Flare-Groove Weld Qualifications.............................................................................40
4.4 Test for Arc Spot Welds...............................................................................................................................40
4.5A Test for Sheet to Supporting Structural Member Arc Seam Welds .............................................................41
4.5B Test for Sheet to Sheet Arc Seam Welds .....................................................................................................41
4.6 Test for Arc Plug Welds...............................................................................................................................42

Commentary:
C-2.1 Allowable Stress for Fillet Welds ................................................................................................................75
C-2.2 Load Capacity of Fillet Welds .....................................................................................................................75
C-2.3 Arc Spot Welds ............................................................................................................................................75
C-2.4 Arc Seam Weld in a Supporting Plate .........................................................................................................76
C-4.1 Melting Rate Measurement Illustrated.........................................................................................................78
C-5.1 Positions of Welding....................................................................................................................................80

List of Forms

Form Page No.

B-1 Sample Form for Welding Procedure Qualification Test Record (PQR) ....................................................52
B-2 Sample Form for Welding Procedure Specification (WPS) ........................................................................53
B-3 Sample Form for Welder and Welding Operator Qualification Test Record ..............................................54



AWS D1.3/D1.3M:2008

1

1.1 Scope

This code contains the requirements for arc welding of
structural sheet/strip steels, including cold formed mem-
bers, hereafter collectively referred to as “sheet steel,”
which are equal to or less than 3/16 in (0.188 in)
[4.8 mm] in nominal thickness. When this code is stipu-
lated in contract documents, conformance with all its
provisions shall be required, except for those provisions
that the Engineer or contract documents specifically
modifies or exempts.

When used in conjunction with AWS D1.1, conformance
with the applicable provisions of Annex A of AWS D1.3
shall apply (see also Table 1.1). Two weld types unique
to sheet steel, arc spot, and arc seam are included in this
code.

1.1.1 Applicable Materials. This code is applicable to
the welding of structural sheet steels to other structural
sheet steels or to supporting structural steel members.

1.1.2 General Stipulations. The fundamental premise of
the code is to provide general stipulations applicable to
any situation. Acceptance criteria for production welds
different from those specified in the code shall be permit-
ted for a particular application, provided they are suit-
ably documented by the proposer and approved by the
Engineer. These alternate acceptance criteria shall be
based upon evaluation of suitability for service using
past experience, experimental evidence, or engineering
analysis considering material type, service load effects,
and environmental factors.

1.1.3 Approval. All references to the need for approval
shall be interpreted to mean approval by the Engineer,
defined as the duly designated person who acts for and in
behalf of the owner on all matters within the scope of this
code. Deviations from code requirements shall require
the Engineer’s approval.

1.2 Sheet Steel Base Metal

1.2.1 Specified Base Metals. Sheet steel base metals to
be welded under this code shall conform to the require-
ments of the latest edition of one of the specifications
listed in Table 1.2, or any sheet steel qualified in con-
formance with 1.2.2. Any combination of these steels
may be welded together. These steels may also be
welded to any of the steels listed in the latest edition of
AWS D1.1, Structural Welding Code—Steel.

1.2.2 Other Base Metals. When a steel other than those
covered in 1.2.1 is approved under the provisions of the
project or product specification, and such a steel is pro-
posed for welded construction, the weldability of the
steel and the WPS for welding it shall be established by
qualification in conformance with the requirements of
Clause 4 and such other requirements as prescribed by
the Engineer.

1.2.3 Minimum Yield Point. The provisions of this code
are intended for use with sheet steel having a minimum
specified yield point equal to or less than 80 ksi [550 MPa].

1.3 Welding Processes

1.3.1 Approved Processes. This code provides for weld-
ing with the shielded metal arc welding (SMAW), gas
metal arc welding (GMAW), flux cored arc welding
(FCAW), gas tungsten arc welding (GTAW), or sub-
merged arc welding (SAW) welding processes. (NOTE:
Any variation of gas metal arc welding (GMAW), includ-
ing short-circuiting transfer, is acceptable.)

1.3.2 Stud Welding. When stud welding through the flat
portion of sheet steel decking or roofing onto other prod-
uct forms, the WPS, the studs, and the quality control
requirements shall conform with the applicable provi-
sions in the AWS D1.1 code.

1. General Provisions

Structural Welding Code—Sheet Steel




