
THE TOP CONSIDERATIONS FOR

Successful
Structural Steel
Fabrication
Projects

Structural steel fabrication is a complex process that involves cutting, 
bending, and assembling steel components to create a wide range of 
structures, such as buildings, bridges, and industrial plants. The process 
requires a high level of skill, precision, and attention to detail. In this guide, 
we will provide you with some essential tips that will help you master the art 
of structural steel fabrication and achieve success in your projects.



Structural steel is the most commonly used material for bridges, buildings, and large-scale infrastructure 
projects, particularly for production and fabrication. Structural steel is generally divided into four 
categories, which vary based on their chemical composition and strength levels: carbon structural steel, 
alloy structural steel, high-strength low-alloy structural steel, and ultra-high-strength structural steel. 
Knowing the different types of structural steels can help you choose the right one for your project.

Before you start any steel fabrication project, it is essential to have a good understanding of 
the basics of steel fabrication. This includes understanding the different types of structural 
steel, the properties of steel, and the various joining techniques used in steel fabrication.

UNDERSTANDING THE BASICS
OF STEEL FABRICATION

Carbon structural steel is composed of iron and carbon atoms with a carbon content ranging 
from 0.05% to 0.25%. It has relatively low tensile strength but offers excellent weldability and 
machinability properties. Carbon structural steels are often used for building frames and 
applications where good ductility is required.

CARBON STRUCTURAL STEEL

Alloy structural steels are composed of iron, carbon, silicon, manganese, sulfur, phosphorus, and 
other elements in small quantities. This type of steel has higher tensile strength than carbon steel 
but lower than high-strength low-alloy (HSLA) or ultra-high strength (UHS) steels. Alloy steels are 
commonly used in automotive components as well as construction materials due to their durability 
and strength properties.

ALLOY STRUCTURAL STEELS

High Strength Low Alloy (HSLA) structural steels are composed of iron with a small amount of other 
alloying elements, such as copper or chromium, added to improve its mechanical properties. HSLA 
steels have higher tensile strengths than conventional alloy steels but also have improved formability 
characteristics making them ideal for use in automotive components or other applications where 
weight savings are important.

HIGH STRENGTH LOW ALLOY (HSLA) STRUCTURAL STEELS

Ultra High Strength (UHS) structural steels are composed mainly of iron with small amounts of 
other alloying elements such as molybdenum or titanium added to increase its tensile strength 
even further – up to 3 times that of conventional alloy steels! UHS steels offer superior durability 
compared to conventional alloys but are more expensive due to their specialized production 
process, making them best suited for aerospace or military applications where weight savings 
need to be maximized without sacrificing performance or safety standards.

ULTRA HIGH STRENGTH (UHS) STRUCTURAL STEELS



The properties of steel that are important for steel fabrication include strength (tensile and yield), 
ductility, toughness (impact strength), and weldability. Tensile strength refers to the ability of steel to 
resist fracture, where yield strength refers to the ability of steel to resist deformation. Ductility refers to 
the level at which steel can be stretched without breaking.Toughness is the steel's ability to absorb 
energy before breaking. Weldability refers to how forgiving or easily steel can be welded without 
causing weld metal or HAZ cracking. Any cracking should warrant investigation to sort the root cause.
The two most common ways to join structural steel are through bolted connections and welded 
connections, often requiring engineered designs for both. Bolted connections require connection plates, 
the proper grade of nuts and bolts, properly sized holes and proper tension or torque on the bolt. 
Welded connections should be prepared as per the engineered design and free of any slag, rust and 
other debris prior to welding. There are several different welding processes that can be utilized when 
joining structural steel; the most common for carbon steel fabrication are SMAW, FCAW, MCAW, and 
GMAW. Each having pros and cons and specific use cases (we will discuss further in another blog).

Shop fabrication involves cutting, bending, and assembling steel components in a shop or factory 
before transporting them to the construction site, and field fabrication involves cutting, bending, and 
assembling steel components on-site.
Shop fabrication has several advantages over field fabrication, including better quality control, faster 
production times, and lower costs. However, it requires more planning and preparation and may not be 
suitable for large or complex structures. On the other hand, field fabrication is more flexible and can be 
used for structures that cannot be prefabricated in a shop.
In addition to the two main types of structural steel fabrication, there are other specialized methods used 
in specific situations. One such method is modular fabrication, which involves constructing steel 
components in modules off-site and then assembling them at the construction site. This approach is 
particularly useful for projects requiring repetitive structural elements.
Overall, the choice of fabrication method depends on factors such as project requirements, timeline, 
budget, and the complexity of the structure. Each approach has its advantages and considerations, and 
experienced professionals can determine the most suitable method for a given project.

TYPES OF STRUCTURAL
STEEL FABRICATION

Structural steel fabrication can be divided into two main types:

SHOP FABRICATION AND FIELD FABRICATION. 



Safety is of utmost importance in steel fabrication. The process involves using heavy machinery, sharp 
tools, and high temperatures, which can pose significant risks to workers. Therefore, it is essential to 
follow strict safety protocols to prevent incidents and injuries.
Workers involved in steel fabrication should be trained on the proper use of equipment, tools, and 
protective gear. They should also be aware of the potential hazards associated with their work and 
take appropriate measures to mitigate them. Employers should provide a safe working environment, 
including proper ventilation, lighting, and fire prevention measures.

IMPORTANCE OF SAFETY
IN STEEL FABRICATION

Steel fabrication requires a variety of tools and equipment, including cutting machines, bending 
machines, welding machines, and cranes. These tools and equipment should be of high quality and 
properly maintained to ensure optimal performance.
Cutting machines are used to cut steel components to the required size and shape, bending 
machines are used to bend steel components to the required angle and radius, welding machines are 
used to join steel components together, and cranes are used to lift and move large steel components.

TOOLS AND EQUIPMENT NEEDS
FOR STEEL FABRICATION



Optimizing workflow is essential to ensure that steel fabrication projects are 
completed efficiently and on time. This involves identifying bottlenecks in the process 
and implementing measures to eliminate them.
One way to optimize workflow is by using a just-in-time (JIT) manufacturing approach. 
This involves producing components only when they are needed, reducing waste and 
inventory costs. Another way to optimize workflow is by using lean manufacturing 
principles, which focus on reducing waste and increasing efficiency.

TIPS FOR STREAMLINING STEEL
FABRICATION PROJECTS

PLANNING AND PREPARATION

OPTIMIZING WORKFLOW

Effective communication is critical to the success of steel fabrication projects. This 
involves communicating clearly and regularly with all stakeholders, including designers, 
engineers, fabricators, and contractors.
Regular meetings should be held to discuss project progress, issues, and changes. 
Communication tools such as email, phone, and video conferencing can be used to 
ensure that all stakeholders are kept informed and up to date.

EFFECTIVE COMMUNICATION

Technology and automation can streamline steel fabrication projects and improve 
efficiency. This includes using computer-aided design (CAD) software to design and 
model steel components, robotics to automate welding and cutting processes, and 
sensors and data analytics to monitor and optimize production.
Adopting technology and automation requires a significant investment but can lead to 
considerable cost savings and productivity gains in the long run.

USING TECHNOLOGY AND AUTOMATION

Planning and preparation are key to streamlining steel fabrication projects. This 
involves developing a detailed project plan that includes timelines, budgets, and 
resource requirements.
A project plan should be developed with input from all stakeholders, including 
designers, engineers, fabricators, and contractors. It should be reviewed and updated 
regularly to ensure the project is on track and any issues are promptly addressed.



Quality control and inspection are essential to ensure that steel fabrication projects meet the 
required standards and specifications. This involves implementing a quality management system 
that includes regular inspections and testing.
Inspections should be carried out at various stages of the fabrication process, including raw 
material inspection, in-process inspection, final inspection and often non-destructive testing to 
confirm weld quality.

QUALITY CONTROL AND
INSPECTION IN STEEL FABRICATION

Alberta has a thriving steel fabrication industry, with many companies offering a wide range of 
services. To ensure the success of your steel fabrication project in Alberta, it is essential to follow 
best practices. This includes partnering with a reliable steel fabrication company with a proven 
track record of delivering high-quality work. It also involves complying with local regulations and 
standards, including building codes and safety regulations.
Other key considerations to keep in mind when planning a 
structural steel fabrication project in Alberta include the 
availability of skilled labour, the cost of materials and 
equipment, and the impact of weather conditions on 
the project timeline.
To address these considerations, it is essential to 
work with a reputable steel fabrication company, 
like Flynn Bros Projects, that has experience 
in working on projects in Alberta. A partner 
like Flynn Bros can provide the expertise 
and guidance to ensure your project is 
completed on time and within budget.

BEST PRACTICES FOR STRUCTURAL
STEEL FABRICATION IN ALBERTA

https://flynnbros.com/


Outsourcing steel fabrication services can provide several benefits, including cost savings, access to 
specialized expertise, and increased flexibility. In addition, by outsourcing steel fabrication services, you 
can focus on your core business activities and leave the fabrication work to experts.
Outsourcing steel fabrication services can also lead to faster project completion times, as specialized 
fabrication companies have the necessary resources and experience to handle large-scale projects 
efficiently. They often have dedicated teams of skilled technicians, engineers, and quality control 
professionals, ensuring that the fabrication process meets industry standards and regulations.
Additionally, outsourcing your steel fabrication services can be particularly advantageous for businesses 
with fluctuating demand. Instead of investing in costly equipment and maintaining a dedicated fabrication 
facility, outsourcing allows you to scale your fabrication needs according to project requirements, 
optimizing resource allocation and reducing overhead costs.
By leveraging the benefits of outsourcing, businesses can streamline their operations, improve project 
outcomes, and ultimately gain a competitive edge in the construction industry. For example, partnering 
with a reliable structural steel fabrication company can be a great way to ensure the success of your steel 
fabrication project. A reliable company will have the necessary expertise, equipment, and resources to 
deliver high-quality work on time and within budget.
When choosing a steel fabrication company, some factors to consider are their level of experience, their 
reputation (be sure to ask others in your industry and check online reviews), and their certifications. A 
reputable company should have a track record of delivering quality work and complying with industry 
standards and regulations.

BENEFITS OF OUTSOURCING STEEL
FABRICATION SERVICES

Remember to prioritize safety, invest in high-quality tools and equipment, and partner with a reliable 
steel fabrication company. With the right approach and mindset, you can achieve excellent results in 
your steel fabrication projects.
Partnering with the right experts can make all the difference in making your structural steel 
fabrication project dreams come true. If you're in Alberta and are in need of reliable and high-quality 
steel fabrication services, Flynn Bros Projects has your back. With our expertise, commitment to 
safety and precision, we deliver exceptional results for all your structural steel fabrication needs. So 
contact us today and let our team of professionals bring your projects to life.

Structural steel fabrication is a complex process that requires 
a high level of skill, precision, and attention to detail. 

https://flynnbros.com/fabrication/
https://flynnbros.com/contact/

