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Aluminum diamond plate floor span tables are essential tools for architects, engineers,
contractors, and DIY enthusiasts involved in designing or installing flooring systems using aluminum
diamond plates. These tables provide critical information on the maximum allowable spans for
various thicknesses and load conditions, ensuring safety, durability, and optimal performance of
flooring applications. Understanding how to interpret and utilize these tables can help prevent
structural failures, optimize material usage, and streamline project planning.

In this comprehensive guide, we will explore the fundamentals of aluminum diamond plate floor span
tables, their importance, how to read them, factors influencing span limitations, and best practices
for their application.

What is Aluminum Diamond Plate?

Aluminum diamond plate, also known as tread plate or checker plate, is a type of aluminum sheet
metal characterized by a raised diamond-shaped pattern on its surface. This pattern provides
increased traction, making it ideal for flooring, stairs, walkways, and industrial applications where
slip resistance is crucial.

Common characteristics include:

- Lightweight yet strong

- Corrosion-resistant

- Easy to install and maintain

- Available in various thicknesses and alloy compositions

Understanding Floor Span Tables
Floor span tables are engineering charts that specify the maximum allowable span?distance

between supports?for a given thickness, load, and material type. They are derived through structural
analysis and testing, considering factors such as material strength, load type, and safety margins.

Why Use Floor Span Tables?

- To ensure safety and compliance with building codes
- To optimize material usage and minimize costs
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- To prevent structural failure due to overloading or excessive spans
- To facilitate quick design decisions without complex calculations

Key Components of Aluminum Diamond Plate Floor Span Tables

When reviewing aluminum diamond plate floor span tables, you'll typically find the following
information:

- Material Thickness: Usually measured in inches or millimeters, e.g., 0.125", 0.25".

- Alloy Type and Grade: Commonly 3003, 5052, or 6061 alloys, each with different strength
characteristics.

- Load Type and Magnitude: Dead loads (self-weight), live loads (people, equipment), or
combined loads.

- Support Conditions: Simply supported, fixed, or continuous spans.

- Span Length: The maximum distance between support points for a given load and thickness.

- Deflection Limits: Usually specified as a maximum allowable deflection (e.g., L/240).

Reading a Floor Span Table
- Locate the row corresponding to the plate thickness and alloy.

- Find the column that matches your anticipated load and support condition.
- The intersecting cell indicates the maximum span permissible.

Factors Affecting Aluminum Diamond Plate Floor Spans
Several variables influence the span limits of aluminum diamond plates:
1. Material Thickness

Thicker plates can generally span longer distances under the same load conditions due to increased
strength and stiffness.

2. Alloy Composition
Stronger alloys like 6061-T6 allow for longer spans compared to softer alloys like 3003-H14.
3. Load Type and Magnitude

Higher loads, such as heavy equipment or pedestrian traffic, reduce the allowable span.



span span igm al novatel Full Version Vol. 2022, Issue 6

4. Support Conditions

Fixed or continuous supports typically increase span capacity compared to simply supported spans.
5. Usage and Safety Factors

Design codes specify safety margins that must be incorporated into span calculations.

6. Surface Pattern and Thickness

The diamond pattern increases slip resistance but can influence the stiffness slightly; overall,
thickness remains the dominant factor.

Applications of Aluminum Diamond Plate Floor Span Tables

These tables are used across various industries and applications, including:

- Industrial Flooring: Factories, warehouses, and manufacturing plants utilize aluminum
diamond plate for durable, slip-resistant flooring.

- Trailer and Vehicle Floors: Lightweight yet strong, ideal for truck beds and trailers.

- Commercial and Residential Projects: Stairs, walkways, and decorative flooring that require
safety and aesthetics.

- Marine Applications: Decking and walkways on boats and ships, benefiting from corrosion
resistance.

Best Practices for Using Aluminum Diamond Plate Floor Span Tables

To maximize safety and efficiency, consider the following best practices:

- Consult Local Building Codes: Always verify that your design complies with regional
regulations and standards.

- Assess Load Conditions Accurately: Include all anticipated loads?live, dead,
environmental?in your calculations.

- Select Appropriate Material Grade and Thickness: Choose alloys and thicknesses based on
load requirements and environmental conditions.

- Use Support Spacing as per Table Recommendations: Do not exceed the maximum spans
indicated for your specific application.

- Account for Deflection Limits: Ensure that the floor will not deflect excessively under load,
which can lead to structural issues or discomfort.
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- Allow for Safety Margins: Incorporate additional factors of safety into your design for
unforeseen loads or conditions.

- Verify Support Conditions: Ensure supports are adequately designed to handle the load and
span, considering potential load distribution.

Calculating Custom Span Limits

While span tables provide quick reference points, complex projects may require detailed
calculations. Structural engineers often use formulas based on beam theory, such as the
Euler-Bernoulli beam equation, to determine deflections and stresses.

Basic Calculation Approach:

- Determine the moment of inertia (l) for the aluminum diamond plate.

- Calculate the maximum bending moment (M) for the span and load.

- Use the flexural formula: \(\sigma = \frac{M c}{}\), where \(c\) is the distance from the neutral
axis to the outer fiber.

- Check deflection against allowable limits.

For most practical purposes, consulting manufacturer tables, engineering handbooks, or software
tools simplifies the process.

Choosing the Right Aluminum Diamond Plate for Floor Spans

When selecting aluminum diamond plates for flooring, consider:

- Alloy and Tempers: 6061-T6 offers high strength and good corrosion resistance.

- Thickness: Typically ranges from 0.125" to 0.375" for flooring applications.

- Pattern: Standard diamond pattern provides slip resistance; other patterns may be available.
- Finish: Anodized or painted finishes can improve corrosion resistance and aesthetics.

Conclusion

Aluminum diamond plate floor span tables are invaluable for ensuring the structural integrity, safety,
and efficiency of flooring systems using aluminum tread plates. By understanding how to interpret
these tables and considering factors such as material properties, load conditions, and support
configurations, designers and installers can optimize their projects for longevity and performance.

Always prioritize safety by adhering to manufacturer guidelines, local building codes, and
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engineering best practices. When in doubt, consult with structural engineers or materials specialists
to ensure your flooring design meets all necessary standards and requirements.

Investing time in understanding and correctly applying aluminum diamond plate floor span tables will
lead to safer, more durable, and cost-effective flooring solutions tailored to your specific application.

Aluminum diamond plate floor span tables are essential tools for engineers, contractors, and DIY
enthusiasts involved in designing, installing, or evaluating flooring systems made from aluminum
diamond plate. These tables provide critical information about the maximum allowable spans of
aluminum diamond plate flooring based on various factors such as thickness, load type, and support
conditions. Understanding how to interpret and utilize these tables ensures safe, efficient, and
cost-effective flooring solutions, especially in applications like industrial flooring, vehicle flooring,
truck beds, and decorative surfaces.

Understanding Aluminum Diamond Plate and Its Applications
What Is Aluminum Diamond Plate?

Aluminum diamond plate, also known as tread plate or checker plate, is a type of aluminum sheet
metal characterized by its raised, diamond-shaped pattern on one side. This pattern provides
increased traction, making it ideal for flooring, stairs, and walkways in industrial, commercial, and
recreational settings. The base material is usually 5052 or 3003 aluminum alloy, chosen for their
strength, corrosion resistance, and lightweight properties.

Common Uses of Aluminum Diamond Plate Flooring

Due to its durability and aesthetic appeal, aluminum diamond plate flooring is used in:

- Truck beds and trailers

- Industrial platforms and catwalks

- Stair treads and risers

- Vehicle floors and bus floors

- Decorative flooring in retail or display settings
- Marine and waterfront applications

The versatility of aluminum diamond plate stems from its lightweight nature, resistance to corrosion,
and slip-resistant surface.

The Significance of Floor Span Tables
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What Are Floor Span Tables?

Floor span tables are technical charts that specify the maximum allowable spans (the distance
between supports) for flooring materials under various conditions. They are developed based on
engineering principles, material properties, and safety standards. For aluminum diamond plate,
these tables help determine how far the panels can span without risking deformation, failure, or
unsafe bending when subjected to specific loads.

Why Are Floor Span Tables Crucial?

- Safety Assurance: Ensures the flooring can support anticipated loads without risk of collapse or
excessive deflection.

- Material Optimization: Guides users to avoid over- or under-utilizing material, leading to cost
savings.

- Design Standardization: Provides a reliable reference, ensuring consistent application across
projects.

- Regulatory Compliance: Assists in meeting building codes and safety standards.

Factors Influencing Aluminum Diamond Plate Floor Span
Understanding the variables that affect span tables is essential for interpreting them correctly.
1. Material Thickness
The thickness of aluminum diamond plate significantly influences its load-bearing capacity. Common
thicknesses range from 0.063 inches (1/16") to 0.125 inches (1/8") or more. Thicker panels can span
longer distances due to increased stiffness and strength.
2. Alloy Composition
Different aluminum alloys exhibit varying mechanical properties:
- 5052-H32: Excellent corrosion resistance and moderate strength.
- 3003-H14: Good formability and moderate strength.
- 6061-T6: Higher strength and better weldability, but less corrosion-resistant.

The choice of alloy affects the maximum span allowed for a given load.

3. Load Type and Magnitude
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- Uniform Loads: Evenly distributed weight across the entire surface, such as standing or walking
loads.

- Point Loads: Concentrated weights, like heavy equipment or machinery.

- Dynamic Loads: Moving loads, which can impose different stress profiles.

Floor span tables typically specify maximum spans based on the type and magnitude of load, often
expressed in pounds per square foot (psf).

4. Support Conditions

- Simply Supported: The panel rests on two supports, free to rotate but not translate.

- Continuous Support: Supports along multiple points, providing greater stability.

- Edge Support and Overhangs: The way the panel is supported influences deflection and span
capacity.

5. Deflection Limits

Design codes specify maximum allowable deflection, often L/240 or L/360, where L is the span
length. Excessive deflection can cause aesthetic issues, damage, or safety hazards.

Deciphering Aluminum Diamond Plate Floor Span Tables
Structure and Content of the Tables

Typically, these tables are organized into columns and rows that specify:

- Thickness: Panel thickness in inches or millimeters.

- Support Conditions: Supported edges, overhangs, etc.

- Load Types: Uniform or concentrated loads.

- Maximum Span: The maximum permissible distance between supports.
- Deflection Limits: Ensuring safety and comfort.

For example, a table might show that a 0.125-inch thick 5052 aluminum diamond plate, supported
on two edges, can span up to 4 feet under a uniform load of 50 psf while maintaining an L/240

deflection limit.

How to Use the Tables Effectively
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- Identify Material Specifications: Confirm the alloy and thickness.

- Determine Load Conditions: Understand the type and magnitude of expected loads.

- Assess Support Conditions: Note how the flooring will be supported.

- Match Parameters: Find the row and column that correspond to your application's specifics.

- Verify Safety Margins: Ensure the chosen span accounts for potential load increases or dynamic
effects.

Practical Applications and Design Considerations
Designing with Aluminum Diamond Plate Floor Span Tables
When planning a flooring system, engineers and designers should:
- Incorporate safety factors, typically 1.5 to 2 times the expected load.
- Account for the worst-case scenario, including dynamic loads or impact.
- Consider environmental factors, such as corrosion exposure, that might influence material
choice.
- Balance span length with ease of installation and cost.
Case Study: Truck Bed Flooring
Suppose a designer intends to install a 0.125-inch thick 5052 aluminum diamond plate floor in a

cargo truck:

- Expected Load: Max payload of 2000 Ibs.
- Support Configuration: Supports every 4 feet along the length.
- Load Analysis: Distribute the weight evenly, considering additional cargo and dynamic factors.

Using span tables, the designer finds that under these conditions, a 0.125-inch plate can
comfortably span 4 feet with an adequate safety margin, ensuring durability without unnecessary
material expense.

Limitations of Floor Span Tables

While invaluable, these tables have some constraints:

- They are based on standard assumptions; unique applications may require custom analysis.
- They often provide conservative estimates to ensure safety.
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- Variations in manufacturing quality can affect actual performance.
- They do not account for long-term factors like fatigue or corrosion beyond initial considerations.

Emerging Trends and Future Developments
Advances in Material Technology

Innovations in aluminum alloys, such as high-strength, corrosion-resistant materials, can extend
span capabilities or reduce weight further.

Integration with Structural Analysis Software

Modern design workflows increasingly incorporate software simulations, enabling precise
assessments beyond standard span tables, especially for complex or non-standard configurations.

Sustainability and Cost Efficiency

Optimizing span tables to minimize material use without compromising safety aligns with sustainable
building practices and cost reduction strategies.

Conclusion

Aluminum diamond plate floor span tables are foundational tools in ensuring the safety, efficiency,
and longevity of flooring systems across various industries. By understanding the variables that
influence these tables?material properties, load types, support conditions?and how to interpret
them, designers and contractors can make informed decisions that balance performance with cost.
As technology advances, these tables will continue to evolve, incorporating new materials and
analytical methods to support innovative applications. Proper use of aluminum diamond plate floor
span tables not only guarantees structural integrity but also enhances safety and operational
efficiency in countless practical scenarios.

QuestionAnswer What is an aluminum diamond plate floor span table? An aluminum diamond
plate floor span table is a chart that provides recommended maximum spans for various thicknesses
and gauges of aluminum diamond plate used in flooring applications, ensuring structural integrity
and safety. How do | determine the correct span for aluminum diamond plate flooring? To determine
the correct span, refer to the specific span table for your material's thickness and gauge, considering
the load requirements and usage conditions to select an appropriate span distance. Why is it
important to follow span tables for aluminum diamond plate floors? Following span tables ensures
that the flooring can safely support anticipated loads without sagging or failure, preventing structural
issues and ensuring safety. Do span tables differ based on load types for aluminum diamond plate
floors? Yes, span tables vary depending on whether the load is static, live, or dynamic. It's important



span span igm al novatel Full Version Vol. 2022, Issue 6

to select a span table that matches your specific load conditions for accurate results. Where can |
find reliable aluminum diamond plate floor span tables? Reliable span tables can be found in
manufacturer catalogs, engineering handbooks, or industry standards such as those provided by
aluminum suppliers or structural engineering resources online. Can | use a span table for steel
flooring on aluminum diamond plate floors? No, span tables are specific to material properties.
Aluminum diamond plate requires its own tables because of differences in strength and stiffness
compared to steel. How does thickness and gauge affect the span capacity of aluminum diamond
plate flooring? Thicker and higher gauge aluminum diamond plates generally have greater strength
and stiffness, allowing for longer spans without support. Refer to specific span tables to determine
exact capacities. Are there any safety factors to consider when using aluminum diamond plate floor
span tables? Yes, it?s recommended to include safety factors, typically 1.5 to 2 times the calculated
span, to account for uncertainties, wear, and unforeseen loads, ensuring a safer installation.

Related keywords: aluminum diamond plate flooring, diamond plate load capacity, aluminum tread
plate span chart, floor span tables for aluminum, aluminum diamond plate weight, steel vs aluminum
diamond plate, aluminum floor panel specifications, diamond plate flooring installation, aluminum
tread plate strength, load calculations for aluminum flooring

Duragal steel span tables

Duragal Steel Span Tables

Understanding the structural integrity and safe design of steel frameworks is essential for architects,
engineers, builders, and construction professionals. Among the critical tools used in structural
planning are Duragal steel span tables?comprehensive references that specify the maximum
allowable spans for Duragal steel sections under various loading conditions. These tables are
indispensable for ensuring safety, efficiency, and cost-effectiveness in construction projects that
utilize Duragal steel.

In this article, we will explore the importance of Duragal steel span tables, what they contain, how to
interpret them, and their practical applications in different construction scenarios. Whether you are
designing a small residential structure or a large industrial facility, understanding Duragal steel span
tables is key to optimizing your design and ensuring compliance with safety standards.

What is Duragal Steel?

Before delving into span tables, it is important to understand what Duragal steel is and why it is
widely used in construction.
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Definition and Composition

Duragal steel is a type of pre-galvanized steel produced through a process that involves hot-dip
galvanizing a steel substrate. The process results in a zinc-coated steel sheet with a durable,
corrosion-resistant surface. This coating protects the steel from rust and corrosion, making it ideal
for outdoor and humid environments.

Key features of Duragal steel include:

- High corrosion resistance
- Excellent weldability

- Strength and durability

- Cost-effectiveness

Applications of Duragal Steel

Due to its properties, Duragal steel is used in various structural and non-structural applications, such
as:

- Roof trusses

- Wall framing

- Structural beams and purlins
- Fencing and fencing posts

- Agricultural structures

- Industrial shelving

Understanding Duragal Steel Span Tables

Duragal steel span tables serve as essential references that specify the maximum spans for
different section types and sizes under specific loading conditions. These tables help determine the
appropriate section size to support a given load without failure.

What Do Duragal Steel Span Tables Include?

Span tables typically include:

- Section types: such as Purlins, Girts, Beams, and Columns
- Section sizes: various depths, thicknesses, and flange widths
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- Maximum span lengths: in millimeters or meters

- Load capacities: including dead loads, live loads, or combined loads

- Deflection limits: maximum permissible deflection based on building codes
- Material specifications: grade and galvanization thickness

Why Are Span Tables Important?

Span tables are crucial for several reasons:

- Safety: Ensuring the structural elements can support loads without failure

- Design efficiency: Selecting the optimal section size for economic use of materials
- Code compliance: Meeting local building standards and regulations

- Time-saving: Providing quick reference during design and construction phases

How to Use Duragal Steel Span Tables Effectively

Proper interpretation of span tables is essential for accurate and safe structural design.

Step-by-Step Guide

- Identify the Section Type and Size: Determine the section profile suitable for your application
based on structural requirements.

- Determine Loads: Assess the dead load (self-weight, fixtures) and live load (occupants,
equipment).

- Calculate the Total Load: Combine loads as per relevant codes.

- Refer to the Span Table: Find the section size and type that can support the calculated load at
your desired span length.

- Check Deflection Limits: Ensure the chosen span and section comply with deflection criteria to
prevent excessive bending.

- Verify Material Specifications: Confirm that the steel grade and galvanization meet project
requirements.

- Adjust if Necessary: If the span exceeds the table's maximum, consider choosing a larger
section or adding support beams.

Factors Influencing Duragal Steel Span Capacity

Several factors impact the span capacity of Duragal steel sections:

1. Section Geometry
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- Depth, width, and thickness directly influence load capacity.
- Larger and thicker sections generally support longer spans.

2. Material Properties
- Steel grade (e.g., S275, S355) affects strength.
- Galvanization thickness can influence the weight and stiffness.
3. Loading Conditions
- Dead loads (own weight, fixed elements)
- Live loads (people, furniture, equipment)
- Environmental loads (wind, snow)
4. Support Conditions
- Simply supported, fixed, or continuous spans alter load distribution.
- Support stiffness impacts deflection and load transfer.
5. External Factors
- Corrosion protection levels

- Temperature variations
- Construction tolerances

Practical Applications of Duragal Steel Span Tables

Vol. 2022, Issue 6

Proper use of span tables enables efficient and safe design across various construction projects.

1. Roofing and Purlin Design

Duragal steel purlins are horizontal members supporting roofing sheets. Span tables help determine
the maximum spacing between purlins to prevent sagging and ensure proper load transfer.

Example:
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- For a 150mm deep Duragal purlin of 0.75mm thickness, span tables might indicate a maximum
span of 2.5 meters for typical roofing loads.

2. Wall Framing and Girts

Using span tables ensures that wall framing members are adequately supported, preventing
buckling or excessive deflection.

Design tip:

- Select section sizes based on span tables to support wind loads and live loads safely.
3. Structural Beams and Joists

Steel beams used in floors or mezzanines require span tables to determine suitable sizes that
support intended loads without excessive deflection.

4. Industrial Shelving and Storage

Duragal steel's corrosion resistance makes it ideal for shelving. Span tables assist in selecting the
right section to support storage loads safely over specific spans.

Advantages of Using Duragal Steel Span Tables

Incorporating span tables into your design process offers numerous benefits:

- Efficiency: Quick access to reliable data reduces design time.

- Accuracy: Minimizes errors in load calculations and section selection.

- Safety: Ensures compliance with structural standards and safety margins.

- Cost Savings: Optimizes material usage, avoiding over- or under-sizing sections.
- Consistency: Promotes uniformity across projects and teams.

Limitations and Considerations

While Duragal steel span tables are valuable, they should be used alongside other design
considerations:

- Environmental Conditions: Extreme weather may require additional corrosion protection or
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different section choices.
- Load Variability: Actual loads may differ from standard assumptions; consider safety factors.
- Support Conditions: Actual support conditions may influence the span capacity.
- Code Updates: Always ensure you are consulting the latest span tables and standards.

Conclusion

Duragal steel span tables are fundamental tools in the structural design and construction process.
They provide precise, reliable data on the maximum spans for various steel sections, facilitating
safe, efficient, and cost-effective building design. By understanding how to interpret and apply these
tables, professionals can optimize their use of Duragal steel in diverse applications?from roofing
systems to industrial shelving.

Always ensure that your design adheres to relevant building codes and standards, and consider
consulting structural engineering experts when planning complex or large-scale projects. Proper
utilization of Duragal steel span tables not only enhances safety but also contributes to the
sustainability and longevity of your structures.

Keywords: Duragal steel span tables, Duragal steel sections, steel span capacity, structural design,
steel framing, load capacity, construction safety, engineering standards

Duragal Steel Span Tables: A Comprehensive Guide to Structural Applications

Duragal steel span tables are essential references for engineers, architects, builders, and DIY
enthusiasts involved in structural design and construction. They provide vital information on the
allowable spans, load capacities, and specifications for duragal steel members, ensuring safety,
efficiency, and compliance with standards. This comprehensive review delves into the intricacies of
duragal steel span tables, exploring their composition, application, and how to interpret them
effectively.

Understanding Duragal Steel: Composition and Properties

Before diving into span tables, it?s important to understand what duragal steel is and why it?s
favored in construction.

What is Duragal Steel?
- Duragal steel is a type of galvanized steel coated with a layer of zinc, providing corrosion

resistance.
- Itis produced by hot-dip galvanizing ordinary steel, resulting in a durable, corrosion-resistant
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material suitable for outdoor and exposed environments.
- Duragal typically refers to a specific brand or product line, but the term is often used generically
to describe galvanized steel profiles.

Key Properties of Duragal Steel

- Corrosion Resistance: The zinc coating protects against rust, extending lifespan.

- Strength: Similar tensile and yield strengths to regular steel, with slight variations depending on
grade.

- Workability: Easy to cut, weld, and drill, making it suitable for various fabrication processes.

- Cost-Effective: Offers a balance of durability and affordability for structural applications.

What Are Steel Span Tables? An Overview
Definition and Purpose

Steel span tables are standardized charts that specify the maximum allowable spans for different
steel profiles under specific load conditions. They serve as quick-reference guides for selecting
appropriate steel members to ensure structural integrity.

Why Are Span Tables Important?

- Safety Assurance: Prevents overloading and potential failures.

- Design Efficiency: Facilitates rapid selection of steel sections based on span and load
requirements.

- Cost Optimization: Helps avoid overspecification, reducing unnecessary material costs.

- Standards Compliance: Ensures adherence to building codes and engineering standards.

Scope of Duragal Steel Span Tables
- Typically include various profiles like channels, C-sections, Z-sections, and I-beams.
- Cover different grades or strengths of duragal steel.

- Provide data for different load types: dead loads, live loads, wind loads, etc.
- Indicate maximum spans for specific applications and load conditions.

Interpreting Duragal Steel Span Tables

Understanding how to read and utilize span tables is crucial for accurate application.



span span igm al novatel Full Version Vol. 2022, Issue 6

Key Components of a Span Table

- Profile Type and Dimensions: Details like depth, width, thickness.

- Section Properties: Cross-sectional area, moment of inertia, section modulus.
- Span Lengths: Max spans for different load conditions.

- Load Ratings: Allowable uniform loads, point loads.

- Material Grade: Duragal steel grade or coating thickness.

- Support Conditions: Simply supported, fixed, or continuous.

How to Use Span Tables Effectively

- Identify the Profile: Determine the steel section suitable for your design.

- Calculate Expected Loads: Include dead loads (permanent weight) and live loads (occupants,
furniture, environmental).

- Determine Support Conditions: Recognize whether your structure is simply supported or
continuous.

- Match Load and Span: Use the table to find the maximum span that can carry your calculated
load safely.

- Apply Safety Factors: Always incorporate relevant safety margins as per local standards.

Factors Influencing Span Table Data

Several factors impact the data presented in duragal steel span tables, which should be carefully
considered.

Material Grade and Coating Thickness
- Higher grades of duragal steel can handle greater loads, allowing for longer spans.
- Thicker zinc coatings may slightly influence the overall dimensions and properties.
Support Conditions and Load Types
- Simply supported beams generally have shorter spans than continuous beams.
- Different load types (uniform, point loads, dynamic loads) influence the maximum permissible

spans.

Environmental Conditions
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- Exposure to corrosive environments may require increased coatings or alternative materials.

- In aggressive environments, span tables may specify reduced spans to account for material
degradation.
Design Codes and Standards

- Local building codes, Eurocode, AS/NZS standards, and other regulations influence permissible

spans.
- Always cross-reference span tables with applicable standards.

Applications of Duragal Steel Span Tables

Duragal steel span tables are used across numerous construction and manufacturing applications,
including:

Structural Frameworks
- Roof trusses
- Floor joists
- Wall frames
Industrial and Commercial Buildings
- Warehouses
- Factories
- Car parks
Agricultural Structures
- Sheds
- Barns

- Greenhouses

DIY and Small-Scale Projects

- Fencing
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- Small storage sheds
- Landscaping features

Advantages of Using Duragal Steel Span Tables

Employing span tables offers multiple benefits:

- Efficiency: Quick selection process saves time.

- Reliability: Based on tested data and standards.

- Safety: Reduces risk of structural failure.

- Cost Savings: Prevents over- or under-specification of materials.
- Design Flexibility: Facilitates innovative designs within safe limits.

Limitations and Considerations

While duragal steel span tables are invaluable, users should be aware of their limitations:

- Generalized Data: Tables provide typical values; specific project conditions may vary.

- Environmental Factors: Extreme conditions may require adjustments outside standard tables.

- Load Variability: Dynamic loads and future modifications should be considered separately.

- Expert Consultation: Always verify with structural engineers for complex or large-scale projects.

Best Practices for Utilizing Duragal Steel Span Tables

To maximize safety and efficiency:

- Verify Data Sources: Use up-to-date and reputable span tables aligned with current standards.

- Combine with Structural Analysis: For complex structures, supplement tables with detailed
calculations.

- Account for Safety Margins: Incorporate appropriate safety factors as dictated by local codes.

- Consult Professionals: Engage qualified structural engineers for validation.

- Regular Inspection: Ensure ongoing structural integrity, especially in corrosive environments.

Conclusion: The Value of Duragal Steel Span Tables in Modern
Construction

Duragal steel span tables are fundamental tools that underpin safe and efficient structural design.
Their detailed specifications enable precise selection of steel members, ensuring that structures can



span span igm al novatel Full Version Vol. 2022, Issue 6

withstand anticipated loads while optimizing material use. As construction practices evolve and
environmental considerations become more critical, these tables serve as a reliable foundation,
guiding engineers and builders toward durable, cost-effective, and compliant structures.

Understanding how to interpret and apply duragal steel span tables is essential for any professional
involved in steel construction. By combining these reference tools with sound engineering judgment
and adherence to standards, projects can achieve longevity, safety, and structural excellence.

In summary, duragal steel span tables are indispensable for ensuring the safe and efficient use of
duragal steel in a variety of structural applications. Their detailed data facilitates optimal material
selection, supports compliance with standards, and ultimately contributes to the creation of resilient,
durable structures that stand the test of time.

QuestionAnswer What are Duragal steel span tables used for? Duragal steel span tables provide
standardized data on the maximum allowable spans for various Duragal steel sections, helping
engineers and builders determine the appropriate sizes and spacing for structural applications such
as roofing and framing. How do Duragal steel span tables differ from regular steel span tables?
Duragal steel span tables specifically account for the properties of Duragal-coated steel, including its
corrosion resistance and strength characteristics, which may differ from standard steel tables,
ensuring accurate span recommendations for Duragal materials. Where can | find accurate Duragal
steel span tables online? Accurate Duragal steel span tables can typically be found on manufacturer
websites, structural engineering resources, or industry standards publications such as the Australian
Steel Institute or local building code portals. Why is it important to consult span tables when
designing with Duragal steel? Consulting span tables ensures that the selected Duragal steel
sections can safely support the intended loads over the specified spans, preventing structural failure
and ensuring compliance with safety standards. Can Duragal steel span tables be used for both
residential and industrial projects? Yes, Duragal steel span tables are versatile and applicable for
both residential and industrial projects, provided they are used in accordance with the specific load
requirements and building codes relevant to each application. Are Duragal steel span tables
updated regularly to reflect new standards? Yes, reputable sources and manufacturers update
Duragal steel span tables periodically to incorporate new standards, material improvements, and
research findings, ensuring users have access to the most current data.

Related keywords: Duragal steel span tables, steel span charts, Duragal steel beam specifications,

steel joist span calculator, Duragal steel load tables, steel framing span data, Duragal steel girder
sizes, steel structural span guidelines, Duragal steel section properties, steel roof truss span tables

Read the full article online: DURAGAL STEEL SPAN TABLES
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Maximum Allowable Span For Hdpe Pipe

Maximum allowable span for hdpe pipe is a critical consideration in the design, installation, and
maintenance of high-density polyethylene (HDPE) piping systems. Properly determining the span
ensures the structural integrity, longevity, and safety of the pipeline, whether it is used for water
supply, sewage, gas, or industrial applications. HDPE pipes are renowned for their flexibility,
durability, and resistance to corrosion, making them a popular choice across various industries.
However, even with these advantageous properties, improper span lengths can lead to unwanted
stress, deformation, or failure. Therefore, understanding the maximum allowable span for HDPE
pipes is essential for engineers, contractors, and project managers to optimize pipe performance
and compliance with relevant standards.

Understanding HDPE Pipe Characteristics and Their Impact on Span

HDPE pipes are manufactured through a process that results in a semi-rigid yet highly flexible pipe
material. This flexibility allows the pipe to withstand ground movements and minor shifts without
cracking or breaking. However, it also means that the pipe's unsupported span must be carefully
controlled to prevent sagging, deformation, or excessive stress on the pipe walls.

The key characteristics influencing the maximum allowable span include:

- Pipe diameter

- Pipe wall thickness (DR ? Dimension Ratio)
- Pipe material and grade

- Installation environment and load conditions
- Support conditions and bedding

These factors collectively determine the maximum span length that the pipe can safely sustain
without additional supports or anchors.

Standards and Guidelines Governing HDPE Pipe Spans

Several national and international standards provide guidelines for the permissible spans of HDPE
pipes. These standards aim to ensure safety, durability, and performance across different
applications.

ASTM International Standards
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- ASTM F2164: "Standard Specification for Polyethylene (PE) Large Diameter Profile Wall and
Solid Wall Pipe"

- ASTM D3035: "Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Outside Diameter"

ISO Standards

- 1ISO 4437: "Polyethylene (PE) pipes and fittings for gas supply systems" ? includes guidelines
for installation and support

- 1ISO 4427: "Polyethylene pipes for water supply” ? specifies installation requirements including
span considerations
European Standards (EN)

- EN 12201: "Specifications for polyethylene pipes for water supply, drainage, and sewerage" ?

addresses installation and support

Adherence to these standards helps ensure that HDPE piping systems are installed with appropriate
spans that prevent structural issues and promote long-term performance.

Factors Influencing the Maximum Span for HDPE Pipes
Determining the maximum span involves analyzing various factors:
Pipe Diameter and Thickness
Larger diameter pipes generally require shorter spans due to increased bending moments and
potential sagging. Similarly, thicker walls (lower DR ratios) provide greater stiffness, allowing for
longer spans.
Load Conditions
- Static Loads: Soil weight, traffic loads, or attached equipment can exert stress on the pipe.
- Dynamic Loads: Vibrations, water hammer, or ground movement may impact span

considerations.

Support Conditions and Bedding
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Proper bedding and support reduce bending stresses. The type of bedding (e.g., compacted
granular material, concrete cradle) influences the maximum allowable span.

Environmental Conditions

Exposure to temperature variations, UV radiation, or chemical environments can affect pipe flexibility
and strength, thereby impacting span limits.

Typical Maximum Spans for HDPE Pipes

While actual spans depend on specific project conditions and standards, typical values derived from
engineering practices and guidelines are as follows:

Based on Pipe Diameter and Wall Thickness

| Pipe Diameter (mm) | Typical Max Span (m) | Notes |

e | .

| 63-160 | 1.5 - 3.0 | Light loads, good bedding |

| 200 - 400 | 3.0 - 6.0 | Moderate loads, proper bedding essential |

| 450 - 600 | 4.5 - 9.0 | Heavy loads, reinforced bedding recommended |

| 700 - 1000 | 6.0 - 12.0 | Industrial applications, support structures necessary |

Note: These values are approximate and should always be verified against relevant standards and
site-specific conditions.

Design Considerations for Spanning HDPE Pipes

Proper design is essential to optimize span lengths while maintaining safety and durability.
Calculating Bending Stress

The bending stress in a pipe supported at regular intervals can be estimated using the formula:
\[ \sigma_b = \frac{M \times c}} \]

Where:
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-\(\sigma_b) is the bending stress

-\( M) is the bending moment

-\( ¢ is the distance from neutral axis to outer fiber
-\(I'\) is the moment of inertia

Design should ensure that the bending stress remains below the pipe?s allowable stress limit.

Support Spacing and Bedding Design

- Use bedding materials with sufficient compaction to distribute loads evenly.
- Incorporate support intervals based on pipe size and load conditions.
- For large diameters or high loads, consider using concrete cradles or additional supports.

Allowances for Thermal Expansion

HDPE pipes expand and contract with temperature changes. Spans should factor in thermal
movement to prevent buckling or undue stress.

Installation Best Practices to Maximize Pipe Longevity

Proper installation practices are vital for maintaining correct span lengths and ensuring the pipe?s
structural integrity.

- Site Assessment: Evaluate soil conditions, load factors, and environmental influences.

- Support Spacing: Follow manufacturer recommendations and standards for support intervals.
- Bedding Preparation: Use suitable bedding materials and ensure proper compaction.

- Handling and Placement: Avoid excessive bending or dragging during installation.

- Testing and Inspection: Conduct pressure tests and visual inspections before backfilling.

Adhering to these practices helps prevent issues related to overextended spans, such as sagging,
deformation, or early failure.

Conclusion: Ensuring Optimal Pipe Performance Through Proper
Span Management

The maximum allowable span for HDPE pipe is a fundamental parameter that directly influences the
durability, safety, and efficiency of piping systems. While the typical spans vary based on pipe size,
material grade, support conditions, and environmental factors, industry standards and engineering
best practices provide clear guidance to determine safe support intervals. Proper design,
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installation, and support strategies?rooted in understanding the pipe?s characteristics and the
project?s specific demands?are essential for achieving a reliable and long-lasting piping system.

In summary:

- Always reference relevant standards such as ASTM, I1SO, and EN for specific span guidelines.
- Consider all load and environmental factors during design.

- Use appropriate bedding and support systems.

- Regularly inspect and maintain installed pipelines to detect and address potential issues early.

By carefully managing the maximum span for HDPE pipes, engineers and contractors can ensure
that their systems operate effectively for decades, providing safe and sustainable infrastructure
solutions.

Maximum Allowable Span for HDPE Pipe: An Expert Review

High-Density Polyethylene (HDPE) pipes have become the material of choice for diverse
applications ranging from water supply and sewage systems to industrial and mining operations.
Their durability, flexibility, and chemical resistance make them ideal for various demanding
environments. One critical aspect that engineers, contractors, and project planners must consider
when designing and installing HDPE piping systems is the maximum allowable span?the distance
between supports or anchors that ensures the pipe's structural integrity, flow efficiency, and
longevity.

Understanding the maximum allowable span is essential to prevent issues such as sagging, undue
stress, premature failure, or flow restrictions. This article delves deeply into what influences the span
limits of HDPE pipes, providing comprehensive guidelines, engineering considerations, and practical
insights to help professionals optimize their piping systems.

Understanding HDPE Pipe and Its Structural Characteristics

Before exploring span limitations, it?s important to understand the fundamental properties of HDPE
pipes that influence their support requirements.

What Is HDPE Pipe?
HDPE pipes are made from high-density polyethylene resin, characterized by high tensile strength,

excellent chemical resistance, and remarkable flexibility. Their seamless, corrosion-resistant
construction makes them suitable for underground and pressurized systems.
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Key Properties Affecting Span

- Flexibility: HDPE pipes can bend without breaking, reducing the need for extensive supports in
some cases.

- Tensile Strength: While strong under tension, their ability to withstand bending stresses
depends on diameter and wall thickness.

- Elasticity: HDPE's elastic behavior allows it to deform under load and return to shape, but
excessive bending or unsupported spans can lead to deformation.

- Wall Thickness (DR Series): The dimension ratio (DR) impacts stiffness; higher DR (thinner
walls) means more flexibility, influencing span limits.

Factors Influencing the Maximum Allowable Span

The maximum span of an HDPE pipe isn't arbitrary; it's governed by multiple interconnected factors
that must be carefully evaluated during design. These include:

- Pipe Diameter and Wall Thickness

- Diameter: Larger diameters tend to be more susceptible to sagging unless supported
adequately because of increased weight and bending moment.

- Wall Thickness (or SDR - Standard Dimension Ratio): Thicker walls (lower SDR) provide greater
stiffness, allowing longer spans without support.

- Pipe Material and Grade

Different HDPE grades (e.g., PE80, PE100) have varying mechanical properties, especially tensile
strength and stiffness. Higher grades generally permit longer unsupported spans due to improved
load-bearing capacity.

- Installation Environment

- Buried vs. Above Ground: Buried pipes are supported by the surrounding soil, reducing the
need for internal supports. Above-ground pipes require careful support design.

- Soil Conditions: Stable, dense soils provide better support; loose or variable soils may
necessitate shorter spans.
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- Temperature: Elevated temperatures can soften HDPE, reducing its load-carrying capacity and
possibly decreasing maximum span.

- Internal Pressure and Flow Dynamics

- Internal Pressure: Higher internal pressures induce hoop and longitudinal stresses that influence
permissible span.

- Flow Rate and Velocity: Rapid flow or high velocities can cause vibrations or pressure surges
that impact support requirements.

- Support and Anchorage Design

Properly designed supports, anchors, and restraints can significantly extend the feasible span,
especially when considering dynamic loads and thermal expansion.

Standards and Guidelines for HDPE Pipe Spans

Multiple standards and industry guidelines provide recommendations for maximum spans, but these
are often conservative estimates to ensure safety and longevity.

International Standards Overview

- ISO 16133: Specifies testing and design considerations but offers limited direct span
parameters.

- ASTM D3035: Provides properties and installation guidelines that impact span considerations.

- AWWA C906: Offers design and installation practices specifically for HDPE pressure pipes.

- DIN 8074/8075 and BS EN 12201: European standards with recommendations on support
intervals based on pipe size and application.

Industry-Recommended Spans

Based on accumulated industry experience and standards, typical maximum unsupported spans
are:

| Pipe Diameter (mm) | Typical Maximum Span (m) | Notes |
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| Up to 63 mm | 3 to 4 | Small pipes, often supported at shorter intervals |
| 75 mm ? 160 mm | 4 to 6 | Moderate support intervals |
| 200 mm ? 315 mm | 6 to 9 | Longer spans permissible with proper supports |
| 355 mm ? 630 mm | 9 to 12 | Larger diameters, support design becomes critical |
| >630 mm | 12+ | Requires detailed engineering analysis |
Note: These are general guidelines; actual spans depend on the factors outlined earlier.
Engineering Calculations and Design Considerations
Designing for maximum span involves detailed calculations considering load, pipe stiffness, and
support conditions.
- Bending Stress and Deflection
The primary concern when considering unsupported spans is the deflection under the pipe?s own

weight and operational loads.

- Maximum Allowable Deflection: Often limited to 5% of the pipe diameter to prevent excessive
sagging.

- Calculation Approach:
\[
\delta = \frac{SwL"}{384EI}
\
Where:
- \(\delta\): allowable deflection
- \(W\): load per unit length (self-weight + additional loads)

- \(L\): span length
- \(E\): modulus of elasticity
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- \(\): moment of inertia of the pipe cross-section

By rearranging, engineers determine the maximum span \(L\) that keeps deflection within limits.

- Load Factors and Support Conditions

- Point Supports vs. Continuous Supports: Continuous supports distribute load more evenly,
allowing longer spans.

- Support Type: Rigid supports (e.g., concrete blocks) vs. flexible supports (e.g., soil beds)
influence allowable span.

- Thermal Expansion and Contraction
HDPE's thermal movement can cause stress if spans are too long without allowances, leading to

deformation or failure.

- Expansion Coefficient: Approximately \(1.5 \times 107{-4}\) /°C.
- Design Solution: Incorporate expansion joints or support points to accommodate movement.
- Soil and Environmental Conditions
In buried applications, the surrounding soil provides support. However:
- Loose or Wet Soils: Require shorter spans or additional bedding.
- Rocky or Firm Soils: Permit longer unsupported spans.

Practical Guidelines for Installing HDPE Pipes with Optimal Spans

While theoretical calculations provide a foundation, practical experience and field conditions often
dictate support intervals.

General Best Practices

- Support at Regular Intervals: Typically every 1.5 to 3 meters for small to medium pipes.
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- Specialized Supports for Large Diameter Pipes: For pipes over 315 mm, supports are often
spaced every 6 to 12 meters, depending on load and environment.

- Use of Cradles and Bedding: Proper bedding reduces stress and distributes loads evenly.

- Thermal Considerations: In regions with significant temperature variation, supports should
accommodate expansion.

- Monitoring and Inspection: Periodic checks for sagging or deformation, especially in long spans.

Case Studies and Real-World Examples
Case Study 1: Urban Water Pipeline

A city planning to install a 200 mm HDPE water pipeline above ground opted for supports every 8
meters. The supports consisted of concrete cradles designed to withstand soil movement and
temperature fluctuations. The design adhered to the maximum span guidelines, ensuring minimal
deflection and no flow issues.

Case Study 2: Industrial Drainage System

An industrial facility used 315 mm HDPE pipes for drainage, supported every 10 meters with
heavy-duty supports. The design accounted for high flow velocities and potential thermal expansion.
The supports were engineered to accommodate movement, allowing longer spans without
compromising system integrity.

Conclusion: Striking the Balance Between Support and Flexibility

The maximum allowable span for HDPE pipes is not a fixed number but a carefully determined
parameter influenced by multiple factors?diameter, wall thickness, material grade, environmental
conditions, and installation practices. While industry guidelines offer a valuable starting point, the
optimal design must incorporate detailed engineering calculations, site-specific conditions, and
adherence to relevant standards.

In practice, well-planned support intervals ensure the longevity and reliable performance of HDPE
piping systems, minimizing maintenance costs and preventing failures. As HDPE pipe technology
advances and standards evolve, engineers must stay informed about best practices and innovative
solutions to maximize span efficiency without compromising safety or functionality.

By understanding and applying the principles outlined in this review, professionals can design piping
systems that leverage the full benefits of HDPE?s flexibility and durability while respecting the

critical limits of unsupported spans.

In summary:
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- Support intervals for HDPE pipes vary based on diameter, wall thickness, and environment.

- Industry standards recommend spans ranging from 3 meters for small pipes up to over 12
meters for large ones, with detailed engineering analysis to confirm.

- Proper support design, environmental considerations, and adherence to standards are key to
ensuring system integrity.

- Continuous evaluation and maintenance are essential for long-term performance.

Maximizing the effectiveness of HDPE piping systems hinges on understanding the maximum
allowable span?

QuestionAnswer What is the maximum allowable span for HDPE pipes in residential irrigation
systems? The maximum allowable span for HDPE pipes in residential irrigation typically ranges from
4 to 6 meters, depending on pipe diameter and load conditions, as per manufacturer guidelines and
local standards. How does pipe diameter affect the maximum allowable span for HDPE pipes?
Larger diameter HDPE pipes generally have a greater maximum allowable span due to their
increased strength and stiffness, reducing the need for intermediate supports compared to smaller
diameter pipes. Are there specific codes or standards that define the maximum span for HDPE
pipes? Yes, standards such as ASTM D3035, ISO 4427, and local building codes provide guidelines
on maximum spans, typically based on pipe size, load conditions, and installation environment. How
does soil load influence the maximum span of buried HDPE pipes? Higher soil loads increase the
pipe's deflection and stress, thereby reducing the maximum allowable span; proper bedding and
backfill are essential to optimize span limits. Can ambient temperature affect the maximum span of
HDPE pipes? Yes, elevated temperatures can soften HDPE material, potentially reducing its
load-bearing capacity and thus decreasing the maximum allowable span to prevent deformation. Is it
necessary to support HDPE pipes at regular intervals for maximum span optimization? Yes,
supporting HDPE pipes at recommended intervals?often specified by manufacturers?helps prevent
sagging and ensures structural integrity, especially over longer spans. How do installation conditions
influence the maximum span for HDPE pipes? Factors such as bedding quality, load from traffic or
machinery, and environmental conditions can reduce the maximum span, necessitating shorter
supports or additional reinforcement. What is the typical maximum span for large-diameter HDPE
pipes used in municipal water systems? For large-diameter HDPE pipes in municipal applications,
spans can range from 10 to 20 meters or more, depending on specific design criteria, support
methods, and manufacturer recommendations. How can engineers determine the appropriate
maximum span for HDPE pipes in a project? Engineers should consider pipe diameter, material
properties, load conditions, installation environment, and applicable standards, often performing
structural analysis or consulting manufacturer guidelines to determine suitable spans.

Related keywords: HDPE pipe span, maximum span length, pipe support spacing, allowable span
distance, pipe load capacity, pipe installation guidelines, engineering standards HDPE, structural
design HDPE pipe, load limits HDPE, pipeline span regulations
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Read the full article online: MAXIMUM ALLOWABLE SPAN FOR HDPE PIPE

maximum pipe span chart

Maximum Pipe Span Chart: A Comprehensive Guide for Engineers and Contractors

Understanding the maximum pipe span chart is essential for architects, engineers, contractors, and
plumbing professionals involved in designing and installing piping systems. Proper pipe span
calculations ensure the structural integrity, safety, and longevity of the piping infrastructure. This
article provides an in-depth overview of the maximum pipe span chart, its importance, factors
influencing pipe spans, standard guidelines, and practical applications.

What is a Maximum Pipe Span Chart?

A maximum pipe span chart is a visual or tabular reference tool that indicates the maximum
allowable distance between supports (such as hangers, brackets, or supports) for various pipe
sizes, materials, and load conditions. It helps determine how far apart supports can be placed
without risking excessive deflection, vibration, or failure.

Key Components of a Pipe Span Chart:

- Pipe diameter and size

- Pipe material (e.qg., steel, PVC, copper)
- Pipe thickness or schedule

- Support spacing (span)

- Load conditions (full or partial)

- Temperature considerations

Importance of the Maximum Pipe Span Chart

Using an accurate maximum pipe span chart ensures:

- Structural safety: Prevents pipe sagging, cracking, or breaking.

- System efficiency: Maintains proper flow and reduces pressure loss.
- Compliance: Meets building codes and standards.

- Cost-effectiveness: Avoids over-supporting, reducing material costs.
- Longevity: Extends the lifespan of the piping system.
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Factors Influencing Maximum Pipe Span

Several factors impact the maximum allowable span for pipes:

1. Pipe Material

Different materials have varying strengths and flexibility:
- Steel pipes (e.g., carbon steel, stainless steel) generally support larger spans.
- Plastic pipes (PVC, CPVC, PEX) are more flexible and require closer supports.
- Copper pipes have moderate support requirements.

2. Pipe Diameter and Thickness

Larger diameters and thicker walls can bear more load but may also be heavier, influencing support
spacing.

3. Load Conditions

- Full load: When the pipe is filled with fluid.

- Partial load: When the pipe is only partially filled.

- The weight of the fluid and pipe material impacts support requirements.
4. Temperature
Higher temperatures can cause expansion, requiring adjustments in support spacing.
5. Support Type and Material
Clamps, hangers, and brackets vary in strength and influence the maximum span.
Standard Guidelines for Pipe Spanning

Various organizations and codes provide guidelines for pipe support spacing. Here are some
common standards:

1. Steel Pipes (e.g., Black Steel, Galvanized)

| Pipe Size | Support Spacing (Maximum) | Reference Standard |
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| 1/2" | 3-4 ft | ASME B36.10 / B36.19 |

| 1" | 4-5 ft | ASME B36.10 / B36.19 |

| 2" | 5-6 ft | ASME B36.10 / B36.19 |

Note: Larger diameters may require supports at closer intervals due to increased weight.
2. PVC and Plastic Pipes

| Pipe Size | Support Spacing (Maximum) | Reference Standard |

Jreerremeenee B Jrreereemeeeer e |

| 1/2" | 3-4 ft | ASTM D1785, UPC |

| 1" | 4-5 ft | ASTM D1785, UPC |

| 2" | 4-6 ft | ASTM D1785, UPC |

Note: Plastic pipes are more flexible, so support spacing is slightly more forgiving but still requires
adherence to standards.

3. Copper Pipes

| Pipe Size | Support Spacing (Maximum) | Reference Standard |
e e oo |

| 1/2" | 3-4 ft | Copper Tube Handbook |

| 1" | 4-5 ft | Copper Tube Handbook |

Creating a Pipe Span Chart: Step-by-Step

To develop a custom maximum pipe span chart tailored to specific project needs, follow these steps:

- Identify Pipe Material and Size: Determine the pipe type and diameter.
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- Assess Load Conditions: Calculate the total weight, including fluid and pipe material.

- Consult Standards and Codes: Use established guidelines from ASME, ASTM, UPC, or other
relevant standards.

- Determine Support Type: Decide on the type of support (e.g., rigid, flexible) and support
material.

- Calculate Support Spacing: Using the data and load calculations, determine the maximum
span that maintains safe deflection limits.

- Document and Verify: Record the span distances and verify against industry standards and
manufacturer recommendations.

Practical Applications of the Maximum Pipe Span Chart
The maximum pipe span chart is used across various industries:
1. Building Plumbing Systems

Ensuring proper support spacing in residential, commercial, and industrial plumbing to prevent
sagging and leaks.

2. Fire Protection Systems

Supporting large-diameter pipes in sprinkler systems to maintain system integrity.
3. HVAC Ductwork and Piping

Designing support systems that accommodate thermal expansion and vibration.

4. Industrial Piping

Supporting process pipes carrying chemicals, gases, or high-temperature fluids.

5. Infrastructure Projects

Designing large-scale pipelines for water, sewage, or oil transportation.
Common Mistakes to Avoid When Using Pipe Span Charts

While using maximum pipe span charts, it?s important to avoid common pitfalls:

- Ignoring load variations: Failing to account for full fluid load or additional weight.
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- Not considering thermal expansion: Overlooking temperature effects can lead to unsupported
expansion or contraction.

- Using outdated standards: Always verify that the chart aligns with current codes and
standards.

- Overlooking support quality: Poor support materials or installation can compromise support
effectiveness.

- Neglecting local building codes: Always verify compliance with local regulations.

Conclusion

The maximum pipe span chart is an indispensable tool for ensuring the safety, efficiency, and
durability of piping systems. By understanding the factors influencing support spans and adhering to
established standards, professionals can design piping systems that meet safety requirements and
operational needs. Always consult relevant standards and manufacturer recommendations when
developing or applying a pipe span chart to ensure compliance and optimal performance.

Proper support spacing not only safeguards the structural integrity of the piping but also contributes
to the overall success of construction and maintenance projects. Whether working with steel, plastic,
or copper pipes, a detailed and accurate maximum pipe span chart is essential for effective and
compliant piping system design.

Remember: Regularly update your knowledge base with the latest standards and technological
advancements to ensure your piping systems are built to the highest safety and performance
standards.

Maximum Pipe Span Chart: An Expert Guide to Optimal Pipe Support and Design

When designing plumbing, HVAC, or industrial piping systems, understanding how to properly
support pipes is crucial for safety, efficiency, and longevity. The Maximum Pipe Span Chart serves
as an essential reference tool for engineers, contractors, and maintenance professionals, providing
critical data on the maximum allowable distances between pipe supports based on various factors.
This article offers an in-depth exploration of the maximum pipe span chatrt, its significance, how to
interpret it, and practical applications in piping system design.

What Is a Maximum Pipe Span Chart?

A Maximum Pipe Span Chart is a comprehensive diagram or table that specifies the maximum
permissible distances between supports or hangers for pipes of different sizes, materials, and
operating conditions. It ensures that pipes are adequately supported to prevent sagging,
deformation, or failure under their own weight, internal pressure, or external loads.
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Purpose and Importance

- Structural Integrity: Proper support minimizes stress on pipes, preventing deformation or
rupture.

- Safety Compliance: Ensures adherence to building codes and standards such as the
International Mechanical Code (IMC) or ASME B31.1/B31.3.

- Cost Efficiency: Optimizes the number of supports, balancing material costs with safety margins.

- System Longevity: Proper support reduces wear and tear, extending the lifespan of piping
systems.

Factors Influencing the Chart
- Pipe material (e.g., steel, copper, PVC)
- Pipe size (diameter and wall thickness)
- Pipe type (e.qg., rigid, flexible)
- Operating temperature and pressure

- External loads (e.g., insulation, vibrations)
- Installation method (e.g., hung from ceiling, supported on brackets)

Understanding the Components of the Pipe Span Chart
The maximum pipe span chart is typically organized into sections based on pipe diameter, material,
and application. The key components include:

- Pipe Size and Diameter
Larger diameter pipes generally require more frequent supports due to increased weight. The chart
lists standard pipe sizes, often in inches or millimeters.

- Support Spacing (Span)
This indicates the maximum distance between supports, usually in feet or meters. Exceeding these

distances risks pipe deflection or damage.

- Pipe Material
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Different materials have varying strengths and thermal properties, influencing support requirements:

- Steel and cast iron: high strength, longer spans

- Copper: moderate strength

- PVC and plastic: lower strength, shorter spans

- Operating Conditions
Temperature and pressure affect pipe flexibility and support needs. For example, hot water pipes
may require closer supports due to thermal expansion.

- Support Type

The chart may specify support types like clamps, hangers, or brackets, which can influence
allowable spans.

How to Read and Interpret a Maximum Pipe Span Chart

Proper interpretation of the chart involves understanding the relationship between pipe size,
material, and support spacing. Here's a step-by-step guide:

Step 1: Identify Pipe Size and Material

Locate the specific pipe diameter and material in the chart. For example, a 2-inch galvanized steel
pipe.

Step 2: Determine Operating Conditions

Assess whether the pipe carries hot or cold fluids, as this impacts support distance due to thermal
expansion.

Step 3: Find Corresponding Support Span

Match the pipe's operational parameters to the recommended maximum span. For instance, the
chart may recommend supports every 10 feet for a 2-inch steel pipe.

Step 4: Consider External Factors
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Adjust spans based on additional loads (insulation, vibration), which may necessitate shorter
supports.

Step 5: Apply Support Spacing in Design
Use the chart data to plan support placement, ensuring compliance with safety and code standards.
Sample Maximum Pipe Span Chart Overview

While actual charts vary depending on standards and manufacturers, a typical maximum pipe span
chart might look like this:

| Pipe Diameter | Material | Max Support Spacing (ft) | Notes |

oo R oo oo
| /2 inch | Steel | 6 | For standard temperature and pressure |

| 1 inch | Copper | 8 | Adjust for thermal expansion |

| 2 inches | PVC | 4 | Shorter spans due to material strength|

| 3 inches | Cast Iron | 10 | Suitable for heavy-duty applications |

Note: These values are illustrative; consult specific standards for precise data.

Standards and Guidelines for Pipe Support Spacing

Several organizations establish standards for pipe support spacing, including:

- ASME B31.1 and B31.3

- Provide detailed guidelines for power and process piping.
- Specify support spacing based on pipe size, material, and operating conditions.

- International Mechanical Code (IMC)
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- Contains requirements for pipe supports in building systems.
- Emphasizes safety and fire protection.

- Manufacturer Recommendations

- Some pipe manufacturers provide specific support guidelines tailored to their products.

Key Points from Standards

- Supports should be placed at intervals not exceeding the maximum span.
- For flexible piping (e.g., plastic), supports may need to be closer.
- Special considerations apply for horizontal, vertical, or inclined pipe runs.

Practical Applications of the Maximum Pipe Span Chart

Understanding and utilizing the chart effectively impacts various aspects of piping system design:

- New Installations

- Ensures supports are correctly spaced from the outset, reducing future maintenance costs.
- Helps in planning support locations during layout design.

- System Modifications

- When upgrading or modifying existing systems, refer to the chart to evaluate if current supports
are adequate.

- Maintenance and Inspection

- Regular inspections should verify support integrity and adherence to recommended spans.
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- Energy Efficiency

- Proper support reduces vibrations and leaks, contributing to system efficiency.

- Code Compliance and Certification

- Using the chart ensures compliance with legal and safety standards, facilitating inspections and
certifications.

Limitations and Considerations

While the maximum pipe span chart is a vital tool, it isn't exhaustive. Users should consider:

- Material Variations: Different brands or manufacturing processes may affect strength.

- Environmental Conditions: Exposure to seismic activity, wind, or corrosive environments may
require additional supports.

- Thermal Expansion: Hot water or steam lines may need supports that accommodate expansion
and contraction.

- Vibration and Movement: Machinery or external sources can necessitate closer supports.

- Aesthetic and Accessibility Requirements: Support placement should balance functional and
visual considerations.

Conclusion: The Significance of the Maximum Pipe Span Chart in
Piping Design

The Maximum Pipe Span Chart is more than just a reference; it is a foundational tool underpinning
the safety, efficiency, and durability of piping systems. Proper understanding and application of the
chart help prevent structural failures, ensure compliance with code standards, and optimize material
use.

For engineers, contractors, and maintenance teams, familiarity with the chart's data ensures
informed decision-making during installation and maintenance. As piping systems evolve with new
materials and technologies, staying updated with current standards and manufacturer guidelines
remains essential.

In essence, leveraging the maximum pipe span chart is a best practice that safeguards investments,
protects lives, and guarantees the reliable operation of piping infrastructure for years to come.
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QuestionAnswer What is a maximum pipe span chart and why is it important? A maximum pipe
span chart illustrates the maximum allowable span between supports for pipes of different sizes and
materials, ensuring safe and efficient piping system design by preventing excessive deflection or
failure. How do I interpret a maximum pipe span chart? To interpret a maximum pipe span chart,
locate the pipe diameter and material, then read across to find the corresponding maximum span
length between supports, which helps determine proper support placement in your installation. What
factors influence the maximum span of a pipe? Factors include pipe material, diameter, wall
thickness, fluid type and pressure, temperature, and support type, all of which affect how far a pipe
can span safely without excessive deflection or damage. Can a maximum pipe span chart be used
for all pipe materials? No, different pipe materials have different strength and flexibility
characteristics; therefore, maximum span charts are specific to each material type and should be
used accordingly. How does pipe diameter affect the maximum span according to the chart?
Generally, larger diameter pipes require shorter spans between supports due to increased weight
and potential deflection, which is reflected in the chart by decreasing maximum span values as
diameter increases. Are maximum pipe span charts applicable to both indoor and outdoor piping
systems? Yes, but it's important to select the chart that matches the specific conditions, including
environmental factors, pipe material, and installation type, to ensure accurate support spacing
recommendations. What are the consequences of exceeding the maximum span indicated on the
chart? Exceeding the maximum span can lead to excessive pipe deflection, sagging, stress, or
failure, which may cause leaks, pipe damage, or system failure, compromising safety and
performance. Where can | find reliable maximum pipe span charts for different pipe materials?
Reliable charts can be obtained from manufacturer catalogs, industry standards such as ASME or
ASTM, plumbing codes, or specialized piping design software that reference approved support
spans. How often should support spacing be checked or updated based on maximum pipe span
charts? Support spacing should be checked during installation and periodically inspected during
maintenance to ensure compliance with the maximum span guidelines, especially if pipe conditions
or system requirements change.

Related keywords: pipe span chart, pipe span calculator, pipe span distance, pipe support guide,

pipe load capacity, maximum pipe length, pipe support spacing, pipe stress chart, pipe installation
guidelines, allowable pipe span
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header span table international building code

header span table international building code is a vital component in the realm of construction,
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architecture, and building safety regulations. Understanding how header span tables function within
the International Building Code (IBC) is essential for architects, engineers, contractors, and code
officials alike. These tables ensure that structural elements such as headers are correctly sized and
positioned to support loads effectively while complying with safety standards. In this comprehensive
guide, we will delve into the significance of header span tables in the IBC, explore their application,
and provide best practices for utilizing them in building design and construction.

Understanding Header Span Tables in the International Building Code
What Are Header Span Tables?

Header span tables are specialized reference tools used in structural and architectural design to
determine the appropriate dimensions and placement of headers in load-bearing walls, openings,
and supported structures. Headers are horizontal structural elements that distribute loads around
openings like doors, windows, or other penetrations in walls. Proper sizing of headers is critical to
maintain the integrity and safety of a building.

These tables provide predetermined spans and sizes based on variables such as:

- Material type (e.g., wood, steel, concrete)
- Load requirements

- Opening width

- Number of supported joists or rafters

- Supporting framing conditions

In essence, header span tables act as a quick reference guide, simplifying the complex calculations
involved in ensuring structural stability.

Role of the International Building Code

The International Building Code (IBC) is a comprehensive set of standards that governs building
safety and construction practices across many jurisdictions worldwide. The IBC incorporates and
references various standards, including those related to structural design, to promote uniformity and
safety.

Within the IBC, header span tables are often referenced in chapters dealing with structural design,
framing, and fire-resistance. They ensure that headers are sized according to accepted engineering

principles and safety margins, facilitating compliance with legal requirements and best practices.

The IBC?s approach to header span tables aims to:
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- Standardize construction practices

- Reduce errors and miscalculations

- Facilitate quicker design and approval processes
- Enhance building safety and durability

Application of Header Span Tables in Building Design
Determining Header Sizes and Spans

Designing a safe and compliant structure involves selecting appropriate header sizes based on the
specific requirements of each opening. Using header span tables, designers can quickly identify the
minimum header dimensions needed to support the loads above an opening.

Steps to determine header span using tables:

- Identify the opening width: Measure the clear span that the header must support.

- Determine load conditions: Include dead loads (permanent weight) and live loads (occupants,
furniture, etc.).

- Select material: Choose the framing material (e.g., dimensional lumber, steel, engineered
wood).

- Consult the relevant table: Find the table that corresponds to your material and load conditions.

- Match span and load: Determine the appropriate header size based on the opening width and
load data.

Example:
- Opening width: 4 feet
- Material: No. 2 Southern Yellow Pine lumber

- Load: Typical residential load conditions

Referring to the table, you may find that a double 2x6 header is sufficient for this span under
standard conditions.

Design Considerations and Best Practices

While header span tables provide a reliable starting point, additional factors should be considered:

- Building Use: Commercial buildings may have different load requirements than residential
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structures.

- Local Code Amendments: Some jurisdictions may modify IBC provisions.

- Header Support Conditions: Whether headers are supported directly on studs, beams, or other
headers.

- Material Strength: Variations in material quality can affect load capacity.

- Engineered Wood Products: Use of LVL or other engineered materials often allows for longer
spans with smaller dimensions.

- Deflection Limits: Ensuring that headers do not deflect excessively under load.

Best practices include:

- Verifying header sizes with structural engineering calculations when dealing with unusual spans
or loads.

- Using engineered wood products for longer spans or heavy loads.

- Incorporating proper bearing lengths and support conditions as per the table specifications.

- Ensuring compliance with all applicable codes and standards.

Key Components of Header Span Tables in the IBC
Material Specifications
Header span tables categorize data based on materials, including:

- Solid Sawn Lumber: Commonly used in residential framing.

- Engineered Wood Products: LVL, PSL, and other laminated products that provide increased
strength and span capacity.

- Steel Headers: Used in commercial or industrial applications.
Each material type has its own set of tables, reflecting their unique load-bearing characteristics.
Load Categories
Tables differentiate between load types, such as:

- Dead Loads: Permanent components like the weight of the header itself and the supported
structure.

- Live Loads: Variable loads such as occupants, furniture, or snow.
- Factored Loads: Combined loads adjusted for safety factors.
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Designers should select the table corresponding to the specific load scenario.
Span Lengths and Header Sizes
Header span tables typically list:

- Opening widths (e.g., 2?, 3?, 4?, etc.)

- Minimum header dimensions (e.g., 2x6, 2x8, or engineered options)

- Supporting conditions (e.g., load supported on both ends, one end, or continuous support)
This data allows for quick determination of the appropriate header size per opening.
Benefits of Using Header Span Tables in Construction
Efficiency and Time Savings
Using header span tables streamlines the design process, reducing the need for complex
calculations and enabling faster decision-making. This efficiency is particularly beneficial during plan
reviews and on-site construction.

Ensuring Structural Safety

Adhering to standardized tables aligned with the IBC ensures that headers are appropriately sized,
minimizing the risk of structural failure.

Cost-Effectiveness

By accurately sizing headers, builders can avoid over-specification, saving material costs.
Conversely, under-sizing is avoided, preventing costly repairs or safety hazards.

Facilitating Code Compliance

Reference to IBC tables simplifies compliance verification, easing the approval process with building
inspectors and authorities.

Integrating Header Span Tables with Building Information Modeling
(BIM)

Modern construction increasingly utilizes BIM technology, allowing for the integration of header span
data directly into digital models. This integration offers several advantages:
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- Precise visualization of load-bearing elements
- Automated checks against code standards

- Improved coordination among design teams

- Enhanced accuracy in material estimation

Designers should ensure that header span data is embedded correctly within BIM models,
referencing the relevant IBC tables.

Common Challenges and Solutions in Using Header Span Tables
Inconsistent Data or Outdated Tables

Solution: Always verify that the tables used are up-to-date and aligned with the latest version of the
IBC and referenced standards.

Complex Load Scenarios

Solution: For unusual or complex load conditions, consult a licensed structural engineer for custom
calculations beyond table recommendations.

Material Variability

Solution: Use manufacturer data or tested material properties to adjust span capacities as
necessary.

Conclusion

The header span table international building code is an indispensable resource in modern
construction, ensuring that load-bearing headers are properly sized for safety, durability, and
compliance. By understanding the application of these tables?considering material types, loads, and
support conditions?design professionals can optimize structural performance while adhering to
regulatory standards.

Whether in residential, commercial, or industrial projects, integrating header span tables into the
design process enhances efficiency, safety, and cost-effectiveness. As building practices evolve
with technology and new materials, staying informed about the latest code provisions and best

practices surrounding header span tables remains essential for successful construction projects.

Remember: Always consult with qualified structural engineers and code officials when designing or
modifying load-bearing elements to ensure all safety and compliance standards are met.
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Header Span Table International Building Code: Ensuring Clarity and Consistency in Building
Regulations

The header span table international building code is an essential component of modern construction
standards, serving as a foundational element that promotes clarity, uniformity, and safety across
building design and regulation. As construction projects grow increasingly complex and globalized,
the need for standardized documentation and clear communication becomes paramount. This article
delves into the intricacies of header span tables within the International Building Code (IBC),
exploring their purpose, structure, application, and significance for professionals involved in building
design, construction, and regulation enforcement.

Understanding the International Building Code (IBC)

Before unpacking the concept of header span tables, it?s vital to grasp what the IBC entails. The
International Building Code is a comprehensive set of regulations developed by the International
Code Council (ICC) that governs building safety, design, and construction practices across
jurisdictions in the United States and increasingly around the world.

The Role of the IBC

- Standardization: The IBC provides a unified framework that reduces ambiguity and fosters
consistency across different regions and projects.

- Safety and Resilience: It incorporates the latest research and technology to ensure buildings are
safe, accessible, and resilient against natural and man-made hazards.

- Legal Compliance: Building codes are enforceable laws, and adherence to the IBC is often
mandated by local governments.

Structure of the IBC

The IBC is organized into chapters covering various aspects of building design, including:

- Structural design

- Fire safety

- Accessibility

- Plumbing and electrical systems
- Mechanical systems

Within these chapters, tables, charts, and tables are used extensively to present data succinctly and
precisely.
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What Is a Header Span Table?

The phrase header span table refers to a specific type of table used within the IBC and related
construction documents that organize data related to structural headers, spans, load capacities, and
related parameters.

Defining Header Span Tables

A header span table is a tabular presentation that:

- Lists header types (e.g., beam headers, joists, lintels)

- Details span lengths (the distance the header must cover)

- Provides load information (dead loads, live loads)

- Specifies materials and sizes (wood, steel, concrete)

- Indicates support requirements (bearing points, reinforcement details)

In essence, these tables serve as a quick-reference guide for engineers, architects, and builders to
select appropriate headers based on span and load requirements.

Purpose of Header Span Tables

- Facilitate accurate selection: Ensuring that the headers used in a construction meet safety and
performance standards.

- Promote efficiency: Reducing design and calculation time by providing pre-calculated data.

- Ensure compliance: Assisting designers in adhering to the code's structural requirements.

The Structure and Content of Header Span Tables in the IBC

Header span tables in the IBC or related standards typically follow a structured format, enabling
users to interpret data efficiently.

Common Columns and Data Fields

- Header Type: Specifies the material and profile (e.g., LVL beam, steel I-beam, concrete lintel).
- Span Lengths: Ranges of allowable spans for different header types.

- Load Ratings: Maximum loads supported at specific spans.

- Size and Dimensions: Cross-sectional sizes, depths, widths.

- Support Details: Information about bearing conditions, reinforcement, or connection
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requirements.
- Notes or Special Conditions: Additional instructions or limitations.

Example Layout

| Header Type | Material | Max Span (ft) | Dead Load (psf) | Live Load (psf) | Notes |
e e o oo oo .

| LVL Beam | Engineered Wood | 20 | 10 | 40 | For interior walls |

| Steel I-Beam | Steel | 30 | 15 | 50 | Requires bearing plates |

Note: Actual tables are often more detailed and include multiple subcategories.
Application of Header Span Tables in Construction Projects

The practical use of header span tables spans multiple phases of a project, from initial design to
final inspection.

Design Phase

- Preliminary Sizing: Architects and structural engineers use tables to select initial header sizes
based on planned spans and loads.

- Code Compliance: Ensures that selected headers meet local and international standards.

- Material Selection: Facilitates choosing appropriate materials for specific conditions.

Detailing and Specification

- Construction Documents: Header span tables are incorporated into specifications and drawings,
providing clarity on component requirements.

- Shop Drawings: Fabricators reference tables to produce accurate headers.
Construction and Inspection

- Verification: Builders compare on-site headers with table specifications.

- Quality Control: Inspectors verify that headers installed conform to the prescribed spans and
load capacities.
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Significance of Standardized Header Span Tables

The adoption of standardized header span tables within the IBC framework offers numerous
benefits:

Enhanced Safety

- Ensures that headers are adequately sized to support the intended loads, reducing the risk of
structural failure.
Consistency and Uniformity

- Provides a common language and reference point for professionals across regions and
disciplines.
Efficiency and Cost-Effectiveness

- Streamlines the design process, reducing errors and rework.

- Enables bulk procurement based on standardized specifications.
Facilitation of Code Updates and Innovation

- As new materials and construction techniques emerge, tables can be updated to reflect current
best practices.
Challenges and Considerations
While header span tables are invaluable, certain challenges and considerations remain:

Context-Specific Conditions

- Tables provide general guidelines; unique project conditions may require custom calculations.

Material Variability
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- Differences in material quality and properties can affect performance; engineers must verify that
materials meet specified standards.

Local Code Amendments

- Jurisdictions may modify or supplement the IBC, necessitating careful review of applicable
tables.

Limitations of Pre-Calculated Data

- Tables cannot account for all variables; professional judgment remains essential.

Future Trends and Developments

The evolution of header span tables within the IBC reflects ongoing advancements:

- Digital Integration: Transition to interactive digital tables and software tools that allow dynamic
input and tailored outputs.

- Inclusion of New Materials: Incorporating data for innovative materials like composite headers or
engineered composites.

- Performance-Based Design: Moving beyond prescriptive tables towards performance-based
criteria, enabling more flexible and optimized designs.

- Global Standardization: As international collaborations increase, efforts are underway to
harmonize standards and tables worldwide.

Conclusion

The header span table international building code embodies a critical intersection of tradition and
innovation in structural design documentation. By providing a clear, standardized, and accessible
reference for selecting headers based on span and load requirements, these tables support the
overarching goals of safety, efficiency, and consistency in construction. As building practices
continue to evolve, the importance of well-structured, up-to-date header span tables within the IBC
framework remains undeniable, serving as an essential tool for engineers, architects, builders, and
regulators committed to constructing safe and resilient structures worldwide.

QuestionAnswer What is the purpose of the 'header span' in tables according to the International
Building Code? The 'header span' in tables is used to merge multiple columns under a single header
for clarity and better organization, ensuring the table meets the formatting standards of the
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International Building Code (IBC). How does the International Building Code specify the formatting
of table headers with spans? The IBC emphasizes clear and consistent table formatting,
recommending that header spans be used to group related data, with proper alignment, font size,
and cell borders to enhance readability in compliance with accessibility standards. Are there specific
requirements for 'header span’ in building code tables for structural or fire safety data? Yes, the IBC
mandates that tables containing structural or fire safety data use header spans appropriately to
clearly distinguish categories, facilitating quick reference and ensuring compliance with safety
documentation standards. Can the 'header span' be used in digital tables for building code
compliance documentation? Absolutely, the IBC encourages the use of header spans in digital
tables to improve clarity, navigation, and accessibility, especially in electronic documents submitted
for code compliance reviews. What are best practices for implementing 'header span’ in tables under
the International Building Code? Best practices include using consistent formatting, ensuring header
spans accurately represent grouped data, avoiding excessive spanning that can confuse readers,
and maintaining compliance with accessibility guidelines outlined in the IBC.

Related keywords: header, span, table, international building code, IBC, building codes, code
compliance, construction standards, code regulations, table formatting
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