
angle iron span chart
angle iron span charts are essential tools for engineers, builders, and DIY enthusiasts working with
structural steel. Understanding how to correctly interpret and utilize an angle iron span chart is crucial
for ensuring the safety and stability of any construction project. This article will delve deep into the
world of angle iron, explaining what it is, its common applications, and the critical factors that
influence its load-bearing capacity. We will then provide a comprehensive guide to reading and
applying an angle iron span chart, discussing the various data points you'll encounter and how they
translate into practical design decisions. Furthermore, we'll explore the different types of angle iron
and their suitability for various load conditions, alongside best practices for selecting the right angle
iron for your specific needs, all informed by reliable angle iron span data.
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Understanding Angle Iron and Its Properties

Angle iron, also known as L-shaped steel, is a versatile structural steel product characterized by its
distinctive right-angled cross-section. This simple yet effective geometry provides significant strength
and rigidity, making it a popular choice for a wide array of construction and fabrication applications.
Its two perpendicular legs can be joined to other members to create frames, supports, and bracing
systems. The material properties of angle iron, such as its yield strength and tensile strength, directly
impact its load-bearing capabilities, which are meticulously detailed in an angle iron span chart.

What is Angle Iron?
Angle iron is a hot-rolled steel product formed into an L-shape. It is typically manufactured from
carbon steel and comes in various sizes, thicknesses, and grades. The two legs of the angle can be of
equal or unequal length, further increasing its adaptability in different structural scenarios. The
manufacturing process ensures consistent material properties, which are fundamental for predictable



performance in structural applications.

Key Material Properties of Angle Iron
The performance of angle iron in any load-bearing scenario is intrinsically linked to its material
properties. Understanding these properties is paramount when consulting an angle iron span chart.
Key properties include:

Yield Strength: The stress at which the steel begins to deform permanently.

Tensile Strength: The maximum stress the steel can withstand before fracturing.

Modulus of Elasticity: A measure of the steel's stiffness.

Ductility: The ability of the steel to deform without breaking.

These properties are typically specified by industry standards and are crucial for calculating the safe
load a specific angle iron can carry over a given span.

The Importance of Span in Structural Design

Span, in the context of structural engineering, refers to the unsupported distance between two points
of support for a structural member. The length of the span is a critical determinant of the forces and
stresses that a member will experience. A longer span generally means a greater load on the
supporting members, and consequently, the angle iron used must be robust enough to handle these
increased forces. The angle iron span chart is specifically designed to help users select appropriate
angle iron sizes for varying span lengths and load conditions.

How Span Affects Load Capacity
As the span of a beam or support increases, the bending moment and shear forces experienced by
the member also increase. This means that for the same load, a longer span will require a stronger or
larger cross-section to maintain structural integrity and prevent excessive deflection. The angle iron
span chart directly addresses this by providing allowable load capacities for different sizes of angle
iron at various span lengths.

Deflection and Its Implications
Deflection refers to the displacement or bending of a structural member under load. Excessive
deflection can not only be aesthetically unpleasing but can also compromise the functionality and
safety of the structure. Different applications have different allowable deflection limits. Angle iron
span charts often consider deflection limits when determining the maximum allowable load for a
given span, ensuring that the chosen angle iron will not sag beyond acceptable parameters.



Navigating the Angle Iron Span Chart

An angle iron span chart is a tabular compilation of data that allows engineers and designers to
determine the appropriate size and type of angle iron for a specific application based on load
requirements and span length. These charts are developed through rigorous engineering calculations
and testing, ensuring accuracy and reliability. Mastering the use of these charts is fundamental for
safe and efficient structural design.

Understanding the Structure of a Span Chart
Angle iron span charts are typically organized with spans as one axis and angle iron sizes (e.g., by leg
size and thickness) as the other. The intersection of a specific span and angle iron size will indicate
the maximum load capacity or the allowable load for that combination. It is essential to understand
how to read these tables accurately to avoid misinterpretations and ensure the structural integrity of
the project.

Key Metrics Found in an Angle Iron Span Chart
When consulting an angle iron span chart, you will encounter several critical pieces of information:

Angle Size: This usually refers to the dimensions of the legs (e.g., 2" x 2" x 1/4") and is often
presented in inches.

Gauge or Thickness: The thickness of the steel, also typically in inches or fractions of an inch.

Span Length: The unsupported distance the angle iron will cover, usually in feet or inches.

Allowable Load: The maximum weight or force the angle iron can safely support for a given
span, often expressed in pounds per linear foot (plf) or as a total concentrated load.

Deflection Limit: The maximum permissible sag under load, expressed as a fraction of the
span (e.g., L/360).

Material Grade: The specific steel grade used, which dictates its strength properties.

Factors Influencing Angle Iron Load Capacity

Several factors contribute to the overall load-carrying capacity of an angle iron, beyond just its size
and span. A comprehensive understanding of these elements is necessary for accurate selection and
to ensure that the values provided in an angle iron span chart are appropriately applied to a specific
project's unique conditions.



Load Types and Distribution
The nature of the load applied to the angle iron significantly impacts its performance. Loads can be
broadly categorized as:

Uniformly Distributed Loads (UDL): Loads spread evenly across the entire length of the
member, such as the weight of a floor or roofing material.

Concentrated Loads: Loads applied at a single point, like the leg of a heavy machine or a
connection point.

Live Loads: Variable loads due to occupancy, such as people, furniture, or wind.

Dead Loads: Permanent loads from the structure itself, including the weight of materials.

The angle iron span chart may specify its allowable loads for different load types or require
calculations to adapt for specific distributions.

End Conditions and Support
The way an angle iron is supported at its ends plays a crucial role in its load-bearing capacity.
Common end conditions include:

Simply Supported: The angle iron rests freely on two supports, allowing rotation at the ends.

Fixed Ends: The angle iron is rigidly held at the supports, preventing rotation.

Overhanging Ends: The angle iron extends beyond one or both supports.

These conditions affect the bending moments and shear forces within the member, and therefore the
allowable load, which might be implicitly considered or explicitly stated in the span chart.

Environmental Factors
External environmental conditions can also influence the performance and longevity of angle iron.
Factors to consider include:

Corrosion: Exposure to moisture, chemicals, or salt can degrade steel, reducing its strength.
Appropriate coatings or material selection (e.g., stainless steel) may be necessary.

Temperature: Extreme temperatures can affect the material properties of steel.

Fire Resistance: Steel can lose significant strength when exposed to high temperatures during
a fire. Fireproofing measures might be required depending on the building codes.



While not always explicitly detailed in a standard angle iron span chart, these factors necessitate a
broader consideration of the structural element's overall performance.

Types of Angle Iron and Their Applications

Angle iron is available in various forms, each suited for different structural demands. The choice of
angle iron type, along with its dimensions, will influence the load it can support over a given span, as
detailed in specialized span charts.

Equal Leg Angle Iron
Equal leg angle iron has legs of the same width, offering a balanced distribution of strength. It is a
general-purpose structural component used in a wide range of applications, including:

Framing for walls and partitions

Bracing for structures

Support beams in various construction projects

Frame fabrication for machinery and equipment

These are commonly the focus of standard angle iron span charts.

Unequal Leg Angle Iron
Unequal leg angle iron features legs of different widths. This design allows for greater flexibility in
connections and can be advantageous when attaching to members of varying thicknesses or when
specific load transfer paths are required. Applications include:

Stair stringers

Corner bracing where one leg is fully supported

Fabrication of specialized steel structures

Applications where different fastening or connection methods are employed on each leg

While span charts for unequal leg angles exist, they may be less common than those for equal leg
angles.



Stainless Steel Angle Iron
For environments prone to corrosion, such as coastal regions or industrial settings with chemical
exposure, stainless steel angle iron is often the preferred choice. While its initial cost is higher, its
longevity and reduced maintenance needs can make it more economical in the long run. The load-
bearing capacities will be comparable to carbon steel of similar dimensions, but it's crucial to refer to
specific stainless steel angle iron span charts if available.

Selecting the Right Angle Iron Using Span Data

Choosing the correct angle iron for a project involves a systematic approach that relies heavily on
understanding the project's load requirements and referencing an accurate angle iron span chart. This
process ensures that the selected member will safely perform its intended function without failure.

Determining Load Requirements
The first step is to accurately calculate all anticipated loads for the structural element. This includes
dead loads (the weight of the angle iron itself and any permanently attached materials) and live loads
(temporary loads like people, equipment, or environmental forces). Understanding the type of load
(distributed or concentrated) and its distribution is crucial.

Consulting the Angle Iron Span Chart
Once load requirements are established, you can consult the angle iron span chart. Locate the span
length of your project on the chart. Then, identify the maximum allowable load for that span. You will
then select an angle iron size whose allowable load capacity meets or exceeds your calculated load
requirement for that specific span. It's also important to check the deflection criteria to ensure the
chosen angle iron meets the project's serviceability requirements.

Considering Safety Factors
Structural design always incorporates safety factors to account for uncertainties in material
properties, construction tolerances, and load estimations. Engineering codes and standards dictate
these safety factors. When using an angle iron span chart, ensure that the listed allowable loads
already incorporate appropriate safety factors, or apply them as per design codes. It is always better
to slightly oversize an angle iron than to undersize it.

Best Practices for Using Angle Iron Span Charts

To ensure the safe and effective use of angle iron in construction and fabrication, adhering to best
practices when utilizing span charts is essential. These practices help prevent errors and guarantee
the structural integrity of the final product.



Verify the Source and Applicability of the Chart
Always use span charts from reputable sources, such as steel manufacturers, engineering handbooks,
or official standards organizations. Ensure the chart applies to the specific type and grade of angle
iron you are using. Different manufacturers might have slight variations in their product
specifications.

Understand the Underlying Assumptions
Be aware of the assumptions made in the creation of the angle iron span chart, such as the type of
load, end conditions, and deflection limits. If your project deviates significantly from these
assumptions, you may need to perform additional calculations or consult with a structural engineer.

Consider Connections and Fixings
The strength of the connections where the angle iron is attached to other structural members is as
critical as the angle iron itself. Ensure that the connection details are designed to safely transfer the
loads and that the fasteners or welding procedures are adequate for the forces involved. The capacity
of the connection might be the limiting factor, even if the angle iron itself is sufficiently strong for the
span.

Consult a Structural Engineer When Necessary
For complex projects, unusual load conditions, or when in doubt about the interpretation of an angle
iron span chart, always consult a qualified structural engineer. They can provide expert advice,
perform detailed calculations, and ensure that your design meets all relevant building codes and
safety standards. Their expertise is invaluable for critical applications of angle iron in structural
systems.

Frequently Asked Questions

What is an angle iron span chart and why is it used?
An angle iron span chart is a table or graph that provides recommended maximum unsupported
lengths (spans) for different sizes and thicknesses of angle iron based on specific loading conditions
and material properties. It's used by engineers, fabricators, and builders to ensure structural integrity
and prevent excessive deflection or failure when using angle iron as a structural member.

What factors influence the allowable span for angle iron?
Several key factors influence the allowable span for angle iron, including the angle's size (leg length
and thickness), the type of loading (uniform, concentrated, live, dead), the yield strength of the steel,
deflection limits (how much the angle can bend), and whether it's acting as a single member or part
of a larger assembly.



Where can I find reliable angle iron span charts?
Reliable angle iron span charts are typically found in engineering handbooks (like AISC Steel
Construction Manual), manufacturer's product data sheets, and online engineering resources provided
by steel producers or structural design software providers. Always ensure the source is reputable and
specifies the design codes and assumptions used.

How do I interpret the data on an angle iron span chart?
When interpreting a span chart, you'll usually look up the specific angle iron size you're using. Then,
based on the expected load per unit length and your desired safety factor or deflection criteria, you'll
find the corresponding maximum allowable span length. Some charts might also factor in support
conditions.

Are angle iron span charts specific to certain codes or
standards?
Yes, angle iron span charts are almost always specific to certain building codes, design standards (like
AISC, Eurocode), and material specifications. It's crucial to use a chart that adheres to the relevant
codes for your project's location and intended use to ensure compliance and safety.

Can I use angle iron span charts for custom or unusual
loading conditions?
While standard span charts cover common loading scenarios, they may not be directly applicable to
highly custom or unusual loading conditions. In such cases, it's best to consult a qualified structural
engineer who can perform specific calculations or adapt the chart's principles using engineering
software and their expertise.

What are the common failure modes considered in angle iron
span charts?
Common failure modes considered in angle iron span charts include yielding (permanent deformation
due to exceeding the material's elastic limit), buckling (instability under compressive forces,
especially for longer, slender angles), and excessive deflection (sagging beyond acceptable limits that
could affect serviceability or aesthetics).

Additional Resources
Here are 9 book titles related to angle iron span charts, with descriptions:

1. Illuminating Structural Steel: An Angle Iron Span Guide
This comprehensive guide delves into the fundamental principles of structural steel design, with a
particular focus on angle iron applications. It provides detailed explanations of how to calculate safe
spans for various angle iron profiles under different load conditions. Readers will find practical
examples and theoretical underpinnings to understand the engineering behind span charts.



2. Interpreting Steel Load Tables: Angle Iron Perspectives
This book offers a user-friendly approach to understanding and utilizing steel load tables, specifically
highlighting angle iron. It breaks down the complexities of interpreting these tables, explaining the
various factors that influence load-bearing capacity and span. The text aims to empower engineers
and builders with the knowledge to confidently select the appropriate angle iron for their projects.

3. Illustrating Engineering Mechanics for Steel Angles
This title explores the core concepts of engineering mechanics as they apply to steel angle sections. It
details the stresses, strains, and deflection characteristics of angle iron that are crucial for
determining safe spans. The book employs clear diagrams and problem-solving techniques to
illustrate how these mechanical principles translate into practical span chart data.

4. In-Depth Analysis of Angle Iron Load Capacity
This advanced text provides a rigorous examination of the factors governing the load-carrying
capacity of angle iron. It covers material properties, geometric configurations, and the impact of
different support conditions on a member's ability to span. The book is geared towards professionals
seeking a deeper theoretical understanding of span chart calculations.

5. Insight into Steel Fabrication: Span Chart Essentials
This practical guide focuses on the essential knowledge of span charts for steel fabricators and
erectors. It emphasizes the direct application of span chart data in real-world construction scenarios,
ensuring structural integrity and compliance. The book offers actionable advice on selecting and
installing angle iron members based on load requirements and available spans.

6. Integrating Angle Iron into Building Design
This book bridges the gap between theoretical span charts and practical building design
implementation. It showcases how to effectively incorporate angle iron into various architectural and
structural systems, considering both aesthetic and functional aspects. The text provides case studies
and design considerations that utilize angle iron span information.

7. Investigating Steel Section Properties: Angles and Spans
This resource meticulously investigates the geometric and material properties of various steel angle
sections. It correlates these properties directly with their performance under load and their resulting
span capabilities. The book serves as a foundational text for understanding the intrinsic factors that
determine the accuracy and reliability of angle iron span charts.

8. Innovating with Steel Angles: Span Optimization Strategies
This forward-thinking book explores innovative approaches to utilizing steel angles, with an emphasis
on optimizing their span capabilities. It delves into advanced design techniques and material
considerations that can extend the achievable spans of angle iron members. The text aims to inspire
engineers to push the boundaries of conventional steel design.

9. Introduction to Structural Analysis: Steel Angle Span Determination
This introductory text provides a foundational understanding of structural analysis principles essential
for determining the safe spans of steel angle iron. It covers basic load calculations, bending moments,
and shear forces as they relate to angle iron behavior. The book is ideal for students and aspiring
engineers learning the basics of structural design and span charting.
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