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Introduction

Welding is a cornerstone of modern construction, enabling the creation of strong, durable, and cost �effective steel 

structures. Whether you’re designing a skyscraper, a bridge, or a simple residential building, understanding the 

rules that govern structural welding is essential. In the United States, the American Welding Society (AWS) 

publishes the Structural Welding Code – Steel (AWS D1.3), a comprehensive set of requirements that covers

everything from material selection to inspection procedures. This article dives deep into the AWS D1.3 code,

explaining its structure, key provisions, practical applications, and recent updates. By the end, you’ll have a solid

grasp of how to navigate the code sheet, apply its guidelines, and ensure your projects meet industry standards.

What Is AWS D1.3?

AWS D1.3, officially titled Structural Welding Code – Steel, is the primary reference for welding structural steel in

the United States. It was first published in 1966 and has since undergone multiple revisions to keep pace with

advances in metallurgy, welding technology, and construction practices. The code is organized into chapters that

address:

•  General Requirements – Definitions, scope, and applicability.

•  Materials – Specifications for base metals, filler metals, and protective gases.

•  Welding Procedures – Procedure qualification, welding processes, and joint designs.

•  Inspection and Testing – Non �destructive testing (NDT) methods, visual inspection, and dimensional checks.

•  Special Conditions – Requirements for high �strength steels, offshore structures, and seismic zones.

Because the code is regularly updated, it’s common to hear the phrase “Now AWS” in industry circles, indicating

the latest edition’s availability. For example, the 2023 revision introduced new provisions for robotic welding and

expanded guidance on additive manufacturing. These updates are reflected in the code sheet, which engineers

and welders consult whenever they design or fabricate a steel structure.

Key Elements of the AWS D1.3 Code

Scope and Applicability

The code applies to welded steel structures that are designed and fabricated for load �bearing purposes. It covers a

wide range of construction types, including buildings, bridges, towers, and offshore platforms. The scope is

intentionally broad, but there are specific exclusions, such as welded steel structures used for electrical enclosures

or non �structural applications.

Material Requirements

One of the most critical aspects of the code is its detailed material specifications. For each steel grade, the code

lists:

•  Mechanical properties (yield strength, tensile strength).

•  Chemical composition limits.

•  Heat �affected zone (HAZ) requirements.



•  Compatibility with various welding processes.

Choosing the right material is essential because it determines the allowable welding procedures and the required

inspection methods. For instance, high �strength, low �alloy steels (HSLAs) demand stricter controls due to their

susceptibility to cracking.

Welding Procedures and Qualification

Every welding procedure must be qualified to demonstrate that it produces welds that meet the code’s strength and

defect criteria. The qualification process typically involves:

1.  Defining the welding procedure specification (WPS).

2.  Performing weld tests on representative material and joint configurations.

3.  Conducting mechanical tests such as bend, tensile, or shear tests.

4.  Submitting the results to an AWS �approved certification body.

Once qualified, the procedure can be used on all similar joints in a project, provided that the base metals, filler

metals, and environmental conditions match the WPS. This streamlines fabrication while maintaining quality.

Inspection and Testing

Inspection is a cornerstone of AWS D1.3 compliance. The code specifies a hierarchy of inspection methods, from

visual inspection (VI) to advanced non �destructive testing (NDT) such as radiographic testing (RT) and ultrasonic

testing (UT). Key points include:

•  Visual inspection must be performed by a qualified inspector and documented with photographs and written 

reports.

•  Radiographic testing is required for critical welds, especially in seismic or offshore environments.

•  Ultrasonic testing is used for detecting subsurface defects in high �strength steels.

Proper documentation is crucial for project audits, insurance, and future maintenance.

Special Conditions

The code includes chapters dedicated to special conditions:

•  Seismic Design – Requirements for structures in earthquake zones, including special joint designs and 

inspection frequencies.

•  Offshore Structures – Corrosion �resistance guidelines, joint design for marine environments, and specialized 

welding processes.

•  High �Strength Steel (HSS) – Detailed provisions for steels with yield strengths above 60 ksi, addressing issues 

such as residual stress and weldability.

These sections ensure that structures built in challenging environments meet stringent safety and durability

standards.

How to Access the AWS D1.3 Code Sheet

The AWS D1.3 code sheet is available through several channels:

•  Official AWS Website – Engineers can purchase or download a PDF version. The website also provides 

supplementary materials such as procedure qualification guides and inspection checklists.

•  Industry Associations – Many professional bodies, such as the American Institute of Steel Construction 

(AISC), provide access to the code as part of membership benefits.

•  University Libraries – Academic institutions often maintain a copy of the latest edition for research and 



educational purposes.

When retrieving the code sheet, ensure you have the latest edition. For example, the 2023 update introduced new

sections on robotic welding, making it essential to use the current code to avoid compliance gaps.

Practical Applications of AWS D1.3

Designing a Commercial Building

When engineers design a commercial building, they must consider load paths, deflection limits, and safety factors. 

AWS D1.3 provides the weld size and placement guidelines that ensure the structure can withstand both static and 

dynamic loads. The code’s Structural Welding Procedure Specification (WPS)helps designers choose

appropriate welding processes such as Gas Metal Arc Welding (GMAW) or Shielded Metal Arc Welding (SMAW).

Constructing a Bridge

Bridges present unique challenges, including long spans, heavy traffic loads, and environmental exposure. AWS 

D1.3’s seismic and offshore chapters are particularly relevant. For example, the code specifies the use of 

continuous fillet welds for critical connections, and requires radiographic testingfor welds that carry the primary

load path.

Fabricating Offshore Platforms

Offshore platforms must resist harsh marine conditions and dynamic forces from waves and wind. AWS D1.3’s 

offshore section recommends corrosion �resistant steels and double �layered welds to mitigate the risk of cracking. 

The code also mandates post �weld heat treatment (PWHT)for certain high �strength steels to relieve residual

stresses.

Common Mistakes and How to Avoid Them

Even experienced welders can fall into pitfalls that compromise safety and cost. Here are some frequent errors and

their remedies:

•  Ignoring Material Specifications – Using the wrong filler metal can lead to brittle welds. Always cross �check the 

material list in the code sheet.

•  Skipping Procedure Qualification – A qualified WPS guarantees weld integrity. Never fabricate a critical joint 

without a documented qualification.

•  Inadequate Inspection – Visual inspection alone may miss subsurface defects. Follow the code’s 

recommended NDT methods for critical welds.

•  Overlooking Special Conditions – Seismic or offshore projects have additional requirements. Make sure you 

consult the relevant chapters before finalizing designs.

Recent Updates and “Now AWS” Edition

The phrase “Now AWS” often signals the release of a new edition of the code. In 2023, AWS published an updated

version of D1.3 that includes:

•  Expanded guidance on robotic welding and automated fusion processes.

•  Revised heat �affected zone (HAZ) criteria for high �strength steels.

•  Updated inspection intervals for offshore structures exposed to aggressive environments.

These changes reflect the industry’s shift toward automation and the increasing importance of sustainability. By

staying current with the latest code sheet, engineers can incorporate cutting �edge practices while remaining



compliant.

Conclusion

Welding structural steel is a complex discipline that demands rigorous adherence to standards. The AWS D1.3

code sheet serves as the definitive guide, covering everything from material selection to inspection protocols. By

understanding its structure, accessing the latest edition, and applying its provisions correctly, engineers and

welders can deliver safe, durable, and cost �effective steel structures. Whether you’re working on a commercial

building, a bridge, or an offshore platform, remember that the code’s guidance is not just a regulatory requirement—

it’s a roadmap to engineering excellence.
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