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Description:

This ebook, "AWS D1.1 2020: A Comprehensive Guide," delves into the intricacies of the American
Welding Society's (AWS) D1.1:2020 structural welding code. This code is a cornerstone for structural
steel fabrication and welding in the United States, setting the standards for quality, safety, and
compliance in numerous construction projects. Understanding its nuances is critical for engineers,
welders, inspectors, and anyone involved in the design, fabrication, or inspection of welded structures.
This ebook provides a detailed explanation of the code's requirements, offering practical examples and
insights to ensure proper application and adherence to industry best practices. Its relevance extends to
minimizing construction errors, preventing structural failures, and ensuring compliance with stringent
safety regulations. Mastering AWS D1.1:2020 is essential for achieving robust and reliable welded

structures, thereby reducing risks and improving overall project success.

Ebook Name: AWS D1.1 2020: A Comprehensive Guide to Structural Welding
Outline:

Introduction: Overview of AWS D1.1:2020, its significance, and scope. Brief history and evolution of
the code.

Chapter 1: General Requirements and Definitions: Explanation of key terms, procedures, and general
requirements outlined in the code.

Chapter 2: Materials and Welding Procedures: Detailed examination of acceptable materials, welding
processes, and the importance of procedure qualification (PQR & WPS).

Chapter 3: Weld Design and Details: Focus on weld joint design, detailing requirements, and best



practices for minimizing defects.

Chapter 4: Welding Inspection and Quality Control: Coverage of non-destructive examination (NDE)
methods, inspection procedures, and quality control measures.

Chapter 5: Code Compliance and Practical Applications: Real-world examples and case studies
illustrating the practical application of the code. Addressing common challenges and solutions.
Conclusion: Summary of key takeaways, future trends in structural welding, and resources for

continued learning.
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Introduction: Understanding the Significance of AWS D1.1:2020

The American Welding Society (AWS) D1.1:2020 standard is a crucial document for anyone involved
in structural welding. This code provides a comprehensive set of requirements, specifications, and
guidelines for the design, fabrication, and inspection of welded steel structures. Its significance lies in
ensuring the safety, reliability, and longevity of structures ranging from skyscrapers and bridges to
smaller industrial buildings. This standard has evolved over decades, reflecting advancements in
welding technology and a heightened awareness of structural integrity. Understanding its contents is

not just advisable; it's essential for compliance with building codes and industry best practices.

Chapter 1: General Requirements and Definitions (AWS D1.1 2020)

This chapter lays the groundwork for understanding the entire code. It introduces fundamental terms

and definitions crucial for interpreting the remaining sections. Key concepts covered include:

Welding Processes: The code specifies acceptable welding processes like Shielded Metal Arc Welding
(SMAW), Gas Metal Arc Welding (GMAW), Gas Tungsten Arc Welding (GTAW), and Flux-Cored Arc
Welding (FCAW). Understanding the capabilities and limitations of each process is crucial for selecting

the appropriate method for a specific application.



Weld Joint Designations: Different weld joint types (e.g., butt, fillet, lap) are meticulously defined, along
with their respective symbols and dimensions. Correct interpretation of weld symbols is paramount for
accurate fabrication.

Base Metals: The code specifies the acceptable types and grades of steel that can be used in
structural welding. This includes considerations of chemical composition, tensile strength, and other
mechanical properties.

Qualification of Welders and Welding Procedures: The AWS D1.1 emphasizes the importance of
qualified welders and pre-qualified welding procedures (PQRs and WPSs). This ensures consistent

weld quality and minimizes the risk of defects.

Chapter 2: Materials and Welding Procedures (AWS D1.1 2020)

This section delves into the specifics of materials selection and welding procedure qualification. It

covers:

Material Selection: The proper selection of base metals is critical to ensure compatibility and achieve
the desired structural performance. The code outlines requirements for chemical composition, tensile
strength, and impact properties. The impact of temperature on material properties is also considered.
Welding Procedure Qualification (PQR): This involves testing a specific welding procedure to
demonstrate its ability to produce sound welds meeting the code's requirements. The PQR documents
the welding parameters and test results.

Welding Procedure Specification (WPS): This document outlines the specific parameters (e.g., current,
voltage, travel speed) that must be followed during welding to ensure consistent results. The WPS is
derived from the qualified PQR.

Preheating and Post-heating: The code may specify preheating and post-heating requirements to

control the cooling rate and reduce the risk of cracking in certain materials or weld configurations.

Chapter 3: Weld Design and Details (AWS D1.1 2020)

This chapter focuses on the design aspects of welds, covering:



Weld Joint Design: The code provides guidelines for selecting appropriate weld joint types and
configurations based on the structural requirements and loading conditions. Considerations include
stress concentration, fatigue resistance, and weld accessibility.

Weld Size and Location: Proper weld size is crucial for achieving adequate strength. The code
specifies minimum weld sizes based on the thickness of the base metal and the applied loads. Weld
placement is also important to minimize stress concentrations.

Weld Symbols and Drawings: Accurate interpretation of weld symbols on drawings is essential for
proper fabrication. The code standardizes the symbols used to represent different weld types, sizes,
and locations.

Detailing Requirements: This section focuses on the level of detail required in weld design drawings to

ensure clear communication between designers, fabricators, and inspectors.

Chapter 4: Welding Inspection and Quality Control (AWS D1.1 2020)

Ensuring the quality of welds is paramount. This chapter covers:

Non-Destructive Examination (NDE): This includes methods like visual inspection, radiographic testing
(RT), ultrasonic testing (UT), and magnetic particle testing (MT) to detect internal and surface defects
in welds.

Acceptance Criteria: The code specifies acceptance criteria for different types of defects, defining
acceptable flaw sizes and locations.

Quality Control Procedures: This involves establishing and maintaining a quality control system
throughout the welding process, from material selection to final inspection.

Documentation: Maintaining comprehensive records of welding procedures, inspections, and test

results is essential for demonstrating compliance with the code.

Chapter 5: Code Compliance and Practical Applications (AWS D1.1
2020)

This chapter bridges the theoretical knowledge with practical applications:



Real-world Examples: Case studies and examples illustrate the application of the code in various
construction scenarios.

Common Challenges and Solutions: Addressing common problems encountered during structural
welding, providing practical solutions based on code requirements.

Troubleshooting and Corrective Actions: Guidelines for identifying and addressing weld defects and
non-conformances.

Industry Best Practices: Highlighting best practices adopted by experienced welders and fabricators to

enhance efficiency and quality.

Conclusion: Looking Ahead in Structural Welding

This ebook provides a thorough understanding of AWS D1.1:2020, equipping readers with the
knowledge needed to ensure the safety and reliability of welded structures. Continued adherence to
this standard is crucial in maintaining high standards within the structural steel industry. The evolution
of welding technology and materials will necessitate continued updates and refinements to the code,

ensuring its ongoing relevance in the years to come.

FAQs

1. What is the difference between a PQR and a WPS? A PQR (Procedure Qualification Record) is
a document that records the results of tests performed to qualify a welding procedure. A WPS
(Welding Procedure Specification) is a document that outlines the parameters to be used for a

specific welding job based on a qualified PQR.

1. What are the most common types of weld defects found in structural steel? Common defects

include porosity, cracks, incomplete fusion, undercut, and slag inclusions.



. What are the different NDE methods used for inspecting welds? Common NDE methods include
visual inspection, radiographic testing (RT), ultrasonic testing (UT), magnetic particle testing

(MT), and liquid penetrant testing (PT).

. What is the significance of preheating and post-heating in welding? Preheating and post-heating

are used to control the cooling rate of the weld, reducing the risk of cracking in certain materials.

. How does AWS D1.1:2020 differ from previous editions? Each edition incorporates updates
based on advancements in welding technology, improved understanding of weld behavior, and

enhanced safety standards.

. Where can | find the complete AWS D1.1:2020 standard? The AWS D1.1:2020 standard can be

purchased directly from the American Welding Society.

. Is AWS D1.1:2020 mandatory for all structural welding projects? While not always explicitly
mandated by law, adherence to AWS D1.1:2020 is considered best practice and is frequently

required by building codes and engineering specifications.

. What are the penalties for non-compliance with AWS D1.1:20207 Penalties can vary widely



depending on the jurisdiction and severity of the non-compliance, ranging from project delays

and rework to legal action and liability for structural failure.

1. What resources are available for further learning about AWS D1.1:20207 The American Welding
Society website, specialized welding training courses, and industry publications are valuable

resources.

Related Articles:

1. Understanding Weld Symbols in AWS D1.1:2020: A detailed explanation of the symbols used in

structural welding drawings.

2. Procedure Qualification (PQR) and Procedure Specification (WPS): A Step-by-Step Guide: A

practical guide to creating and implementing PQRs and WPSs.

3. Non-Destructive Examination (NDE) Techniques for Welds: A comprehensive overview of various

NDE methods used in weld inspection.

4. Common Weld Defects and their Causes: Identifying and preventing common weld defects.
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building codes.

6. Weld Joint Design Optimization: Strategies for designing efficient and robust weld joints.

7. The Impact of Material Properties on Weldability: Understanding the influence of material



characteristics on welding parameters and weld quality.

8. Safety Procedures in Structural Welding: Best practices for ensuring a safe working environment

during structural welding.

9. Case Studies of Successful Structural Welding Projects: Real-world examples of successful

project implementation using AWS D1.1:2020.

Additional Resources

9 Changes for the New AWS D1.1 Structural Welding Code (Steel) ...
Feb 5, 2020 - Below is a summary of material changes made to the 2020 edition of AWS D1.1. Format

changes — moving to 11 clauses from 9. This change was made to improve clarity and ...

The AWS D1.1 1G Welder Qualification Test - WELDING ANSWERS
Sep 17, 2020 - For additional information see Table 6.10 of your AWS D1.1 (2020) code book. It

provides all the details on welding positions for welder performance qualification.

Pick Your Prequalified Welding Procedures Carefully
Jan 30, 2024 - In Figure 5.1 of AWS D1.1 (2020) you find the prequalified CJP groove welded joint

details for this configuration. When using SMAW there are three options for root opening ...

21 Changes to PQR Essential Variables that Require WPS ...
Sep 15, 2022 - If you have a copy of AWS D1.1:2020 Structural Welding Code — Steel simply turn to
Table 6.5 (Table 4.5 in the 2015 edition) and you will see a listing of the changes to PQR ...

The R Behind AWS D1.1 Mini Eillet Weld Si

Jun 8, 2023 - Have you ever noticed that there are design rules that prohibit sizing a fillet weld below a



certain size for a given thickness of material? If you look at AWS D1.1/D1.1M:2020 ...

5 Questions and Answers You Must Know for the CWI Exam
Oct 6, 2022 - Clause 6 of AWS D1.1/D1.1M:2020 allows you to do this. But you have to qualify the

procedure by testing. If you try this you’ll find that it is extremely difficult to achieve root ...

Frequently Asked Questions about Prequalified Welding Procedures
Mar 14, 2022 - These procedures are prequalified based on the requirements of Clause 5

(Prequalification) of AWS D1.1/D1.1M:2020 Structural Welding Code — Steel, and therefore ...

SMAW P lified Welding P I PDF F _ WELDING
Prequalified Welding Procedures must use the prequalified weld joints provided by AWS
D1.1/D1.1M:2020 Structural Welding Code — Steel. The WPSs in this publication use the 14 ..

Why Are Fillet Break Tests Done for Welder Qualifications
May 21, 2019 - Do you want more information on how you can perform your own welder and welding

procedure qualifications? “Qualification of Welding Procedures, Welders and Welding ...

300 p lified Welding P I for Steel Fabri PDE
Prequalified Welding Procedures must use the prequalified weld joints provided by AWS

D1.1/D1.1M:2020 Structural Welding Code — Steel. The WPSs in this publication use the 14 ..

9 Changes for the New AWS D1.1 Structural Welding Code (Steel) ...
Feb 5, 2020 - Below is a summary of material changes made to the 2020 edition of AWS D1.1. Format

changes — moving to 11 clauses from 9. This change was made to improve clarity and ...
The AWS D1.1 1G Welder Qualification Test - WELDING ANSWERS
Sep 17, 2020 - For additional information see Table 6.10 of your AWS D1.1 (2020) code book. It

provides all the details on welding positions for welder performance qualification.

Pick Your Prequalified Welding Procedures Carefully



Jan 30, 2024 - In Figure 5.1 of AWS D1.1 (2020) you find the prequalified CJP groove welded joint

details for this configuration. When using SMAW there are three options for root opening and a ...

>1 Cf POR E ial Variables that Require WPS
Sep 15, 2022 - If you have a copy of AWS D1.1:2020 Structural Welding Code — Steel simply turn to

Table 6.5 (Table 4.5 in the 2015 edition) and you will see a listing of the changes to PQR ...

The Reason Behind AWS D 1.1 Minimum Fillet Weld Sizes
Jun 8, 2023 - Have you ever noticed that there are design rules that prohibit sizing a fillet weld below a

certain size for a given thickness of material? If you look at AWS D1.1/D1.1M:2020 ...

5 Questions and Answers You Must Know for the CWI Exam
Oct 6, 2022 - Clause 6 of AWS D1.1/D1.1M:2020 allows you to do this. But you have to qualify the

procedure by testing. If you try this you’ll find that it is extremely difficult to achieve root fusion ...

Frequently Asked Questions about Prequalified Welding Procedures
Mar 14, 2022 - These procedures are prequalified based on the requirements of Clause 5

(Prequalification) of AWS D1.1/D1.1M:2020 Structural Welding Code — Steel, and therefore ...

SMAW Prequalified Welding Procedures (PDF Format) — WELDING ...
Prequalified Welding Procedures must use the prequalified weld joints provided by AWS
D1.1/D1.1M:2020 Structural Welding Code — Steel. The WPSs in this publication use the 14 ..

Why Are Fillet Break Tests Done for Welder Qualifications
May 21, 2019 - Do you want more information on how you can perform your own welder and welding

procedure qualifications? “Qualification of Welding Procedures, Welders and Welding ...

322 Prequalified Welding Procedures for Steel Fabricators (PDF ...
Prequalified Welding Procedures must use the prequalified weld joints provided by AWS
D1.1/D1.1M:2020 Structural Welding Code — Steel. The WPSs in this publication use the 14 ..
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