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Introduction

When it comes to the design, fabrication, and inspection of steel structures, welders and engineers rely on a set of
rigorous standards that guarantee safety, reliability, and durability. Among these standards, the American Welding
Society (AWS) publishes the Structural Welding Code — Steel series, which includes the widely adopted AWS
D1.1 for general structural welding and the AWS D1.3 for structural welding of steel. In this article we dive deep into
the aws d 1 3d 1 structural welding code sheet steeltopic, exploring the scope of D1.3, its relationship with
D1.1, key requirements, and practical guidance for engineers, welders, and inspectors who work with sheet steel
and other steel members.

What Is AWS D1.3?

AWS D1.3 is a specialized edition of the Structural Welding Code — Steel that focuses on welding of steel members
with a maximum thickness of 2 inches (51 mm). It was developed to address the unique welding challenges of
thin to medium thick steel sections, which are common in bridges, towers, towers, offshore platforms, and industrial
structures. Unlike the broader D1.1 code, D1.3 provides detailed requirements for:

e Pre and post weld heat treatment of thin steel

* Welding processes suitable for sheet steel (e.g., SMAW, GTAW, GMAW, FCAW)
< Joint design, preparation, and inspection specific to thin members

e Stress analysis and load calculations for thin walled structures

Because of its focus on sheet steel and thin members, the aws d 1 3 d 1 structural welding code sheet steelis
often the go to reference for designers of lightweight, high strength steel structures.

How D1.3 Relates to D1.1

While AWS D1.3 stands alone as a code for thin members, it is not mutually exclusive from D1.1. In practice, many
projects use both codes in tandem:

1. Scope overlap: D1.1 covers all structural welding of steel, but for members "d /2 /inches thick, D1.3 offers more
specific guidance.

2. Design and fabrication: Engineers may design a structure using D1.1 and then apply D1.3 requirements for
the welding of sheet steel components.

3. Inspection: Inspectors often reference both codes when evaluating weld quality, ensuring compliance with
the most appropriate standards.

In short, D1.3 does not replace D1.1; rather, it complements it by filling a niche gap that D1.1 only touches lightly.

Key Sections of AWS D1.3

Below is a high level overview of the most critical sections of AWS D1.3 that affect sheet steel welding:

1. Scope and Definitions

This section clarifies what constitutes “sheet steel” and the thickness limits, as well as terminology for welding



processes and materials.

2. Design Requirements

Designers must account for:

« Load combinations specific to thin members

e Stress relief requirements

* Weld joint efficiency factors for various welding processes
3. Materials
Specifications for:

« Base metal grades (e.g., ASTM A36, A992)

* Welding consumables (e.g., electrodes, wires)

e Heat treatable steels and their pre heat/post heat regimes
4.Welding Processes

Allowed processes for sheet steel include:

e Shielded Metal Arc Welding (SMAW)

e Gas Tungsten Arc Welding (GTAW/TIG)
¢ Gas Metal Arc Welding (GMAW/MIG)

e Flux Cored Arc Welding (FCAW)

5. Joint Design and Preparation
Critical for thin steel:
e Proper root face and root opening dimensions
» Surface cleaning and degreasing
e Proper bevel angles to prevent burn through
6. Inspection and Testing
Inspection methods tailored for sheet steel include:
¢ Visual Inspection (VI) with strict visual limits
« Ultrasonic Testing (UT) with specific penetration limits
¢ Radiographic Testing (RT) for critical welds
« Magnetic Particle Testing (MPT) for surface cracks
7. Documentation

All welding records, inspection reports, and material certifications must be properly documented in compliance with
D1.3 and the project’s quality management system.

Why Sheet Steel Needs a Dedicated Code

Sheet steel presents unique challenges that generic welding codes cannot fully address:

1. Heat Input Sensitivity: Thin members are highly susceptible to distortion and residual stresses when
excessive heat is introduced.

2. Crack Propagation: The probability of crack initiation and propagation is higher in thin steel due to the limited
cross section.

3. Joint Efficiency: Weld joint efficiency values differ between thick and thin members; D1.3 provides specific



efficiency factors.
4. Inspection Constraints: Visual limits and non destructive testing (NDT) parameters must be adapted for the
small dimensions of sheet steel.

Because of these factors, the aws d 1 3 d 1 structural welding code sheet steeloffers a more precise framework
for ensuring the integrity of thin steel structures.

Practical Tips for Welding Sheet Steel According to D1.3

1. Pre Heat and Post Heat Management

Thin steel typically does not require pre heat, but if the material is high strength or heat treatable, a controlled
pre heat of 200 °F (93 °C) may be necessary. Post heat should be applied only when required for specific steels and
should be kept within the limits set by the material specification.

2. Selecting the Right Welding Process

Choose a process that minimizes heat input while delivering high quality:

« SMAW: Offers good control for low speed, low heat welding.

* GTAW/TIG: Ideal for precision welds and complex geometries.

* GMAW/MIG: Faster, but requires careful control of arc voltage to avoid burn through.
e FCAW: Useful in outdoor or windy conditions but demands a higher heat input.

3. Joint Preparation

Proper joint design is critical:
¢ Root face should be 0.020-0.030 /in. (0.5-0.75 /mm) for SMAW and 0.030-0.040 /in. (0.75-1.0 /mm) for GMAW.
¢ Root opening should match the electrode or wire diameter plus 0.020-0.030 /in.
* Bevel angles of 10-20° are common for thin plates.

4. Heat Input Control

Maintain heat input below the limits specified in D1.3, typically expressed as kJ/cm or W-s/cm. For example, a
typical SMAW heat input for thin steel might be 0.8-1.2 /kJ/cm.

5. Inspection Strategy

Because thin members cannot accommodate large defects, inspection limits are stricter:

¢ Visual defects: V1 (minor) and V2 (moderate) limits are tighter.
e UT penetration: Minimum 50% of weld length.
e RT: Defect size limits of 0.10-0.15 /in. (2.5-3.8 /mm).

6. Documentation Best Practices

Use a welding procedure specification (WPS) that references D1.3 and includes:

* Material certifications

¢ Welding process parameters

Pre heat/post heat schedules
 Inspection methods and acceptance criteria
Record of welder qualifications

Common Mistakes to Avoid



Over welding: Excessive heat input can cause distortion and cracking.

¢ Inadequate joint preparation: Poor root face or opening leads to incomplete fusion.

¢ Ignoring material heat treatability: Failing to pre heat or post heat can compromise weld integrity.

e Improper documentation: Missing or incomplete records can lead to non compliance during inspections.
e Under inspection: Relying solely on visual inspection for thin members can miss critical defects.

Case Study: A Bridge Deck Fabrication

In a recent bridge deck project, the design team used AWS D1.3 to specify welding of 0.25 in. (6.35 mm) steel
plates. The key steps were:

Design: Joint efficiency factor of 0.90 for GMAW was adopted.
Material Selection: ASTM A992 was chosen for its high strength.
Welding: TIG welding with a 1.2 /mm (0.047 /in.) electrode was used to minimize heat input.
Inspection: UT and RT were performed; all welds passed within the strict limits.
5. Result: The deck achieved a 25% weight reduction compared to a conventional design, improving the overall
structural efficiency.

A

This example demonstrates how adherence to the aws d 1 3 d 1 structural welding code sheet steelcan lead to
safer, lighter, and cost effective structures.

Integrating D1.3 Into Your Project Workflow

To effectively incorporate AWS D1.3, follow these steps:

1. Project Kick off: Confirm that D1.3 is the applicable code for all thin steel members.

2. Design Review: Verify that joint designs meet D1.3 efficiency factors and stress limits.

3. Procurement: Ensure all materials and consumables are certified and meet D1.3 requirements.

4. Welder Qualification: Use the AWS welder qualification standards (e.g., AWS QW 1) tailored to D1.3
processes.

5. WPS Development: Create a WPS that references D1.3 and includes all necessary parameters.

6. On Site Execution: Monitor heat input, joint preparation, and process control in real time.

7. Inspection & Testing: Conduct inspections per D1.3, document results, and address any deviations
immediately.

Baca Juga (Artikel Terkait)

e sims 3 trophy guide and roadmap
URL: http://adifferentsurvivalguide.com/sims-3-trophy-guide-and-roadmap.pdf

 the elf on the shelf story online

URL: http://adifferentsurvivalguide.com/the-elf-on-the-shelf-story-online.pdf

* biological classification poqil

URL: http://adifferentsurvivalguide.com/biological-classification-pogil. pdf

» kubota 3 cylinder diesel engine manual

URL: http://adifferentsurvivalguide.com/kubota-3-cylinder-diesel-engine-manual.pdf

Tags: #structural #welding #code #sheet #steel


http://adifferentsurvivalguide.com/sims-3-trophy-guide-and-roadmap.pdf
http://adifferentsurvivalguide.com/the-elf-on-the-shelf-story-online.pdf
http://adifferentsurvivalguide.com/biological-classification-pogil.pdf
http://adifferentsurvivalguide.com/kubota-3-cylinder-diesel-engine-manual.pdf

Page 1 of 4



Page 2 of 4



Page 3 of 4



Page 4 of 4



