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Cidect Hollow Section Steel Design
Guide

cidect hollow section steel design guide The CIDECT (International Committee for the
Development of Steel Construction) Hollow Section Steel Design Guide serves as a
comprehensive resource for engineers, architects, and construction professionals involved
in the design and application of hollow steel sections. As the demand for lightweight,
durable, and versatile structural elements increases, hollow sections—such as square,
rectangular, and circular tubes—have gained prominence due to their structural efficiency,
aesthetic appeal, and ease of fabrication. This guide provides critical insights into the
principles, design methodologies, and best practices for utilizing hollow section steel in
various construction contexts, ensuring safety, economy, and sustainability.

Introduction to CIDECT Hollow Section Steel

What Are Hollow Section Steel Members?

Hollow section steel members are structural elements made from steel tubes with closed
cross-sections. They are classified mainly into:

Square Hollow Sections (SHS)1.
Rectangular Hollow Sections (RHS)2.
Circular Hollow Sections (CHS)3.

These sections are extensively used in building frameworks, bridges, towers, and industrial
structures due to their high strength-to-weight ratios, aesthetic versatility, and ease of
connection.

Advantages of Hollow Section Steel

Some key benefits include:

High structural efficiency due to uniform distribution of material1.
Enhanced torsional resistance2.
Excellent aesthetic appearance with clean lines3.
Ease of fabrication and connection4.
Minimal material usage for maximum strength5.
Corrosion protection options, including galvanization and coating6.



Design Principles and Standards

Relevant Codes and Standards

The design of hollow section steel members as per CIDECT guidelines typically aligns with
international standards such as:

Eurocode 3 (EN 1993-1-1): Steel Structures1.
ANSI/AISC 360: Specification for Structural Steel Buildings2.
BS 5950: Structural Use of Steelwork in Building3.
ISO 12893: Structural Steel - Hollow Structural Sections (HSS)4.
CIDECT International Design Guide for Hollow Structural Sections5.

These standards provide the basis for calculating member capacities, connection detailing,
and safety considerations.

Fundamental Design Concepts

Designing hollow section members involves understanding:

Strength considerations: axial, bending, shear, and combined actions1.
Stability requirements: local buckling, global buckling2.
Fatigue and fracture considerations in cyclic loading scenarios3.
Connection design: bolted, welded, or hybrid4.
Corrosion protection and durability aspects5.

Strength and Stability of Hollow Sections

Axial Load Capacity

Hollow sections are efficient in carrying axial loads. The axial capacity depends on:

Section properties: cross-sectional area (A), moment of inertia (I), radius of gyration (r)1.
Material yield strength (f_y)2.
Effective length and end conditions3.

The axial load capacity (N_u) can be approximated by: \[ N_u = A \times f_y \times \phi \]
where \(\phi\) is the capacity reduction factor accounting for imperfections and safety
margins.
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Bending Resistance

For bending, the moment capacity (M_u) is determined by:

Section modulus (Z)1.
Material yield strength (f_y)2.

\[ M_u = Z \times f_y \times \phi \] Hollow sections exhibit high torsional and bending
stiffness, making them ideal for bending-dominant applications.

Buckling and Local Instability

Local buckling is a critical concern in thin-walled hollow sections. The CIDECT guide
emphasizes:

Checking for local buckling using slenderness ratios1.
Applying local buckling resistance models, such as those based on the elastic-plastic limit2.
state
Designing for stiffeners or thicker walls where necessary3.

Global stability, including lateral-torsional buckling, also influences the overall member
design, especially in slender members subjected to bending.

Connection Design in Hollow Section Steel Structures

Types of Connections

Connections are pivotal in hollow section steel design. Common types include:

Welded connections: butt welds, fillet welds, or hybrid1.
Bolted connections: through bolts, slip-critical bolts, or high-strength bolts2.
Hybrid connections combining welding and bolting3.

Design Considerations for Connections

When designing connections, consider:

Load transfer mechanisms: shear, tension, combined1.
Accessibility for fabrication and erection2.
Avoiding stress concentrations and weld defects3.
Ensuring bolt or weld capacity matches member capacity4.
Corrosion protection at joints5.



Connection Detailing Best Practices

Effective detailing enhances structural performance:

Use of stiffeners to prevent local buckling at joints1.
Proper bolt placement to avoid eccentricities2.
Welding sequences that minimize residual stresses3.
Provision for thermal expansion and contraction4.

Design of Hollow Sections for Specific Load Cases

Axial Load Design

Design involves verifying:

Ultimate axial capacity based on material strength and cross-section1.
Serviceability limits, including deflection and lateral stability2.

Bending and Axial Load Combined

In many practical scenarios, members are subjected to combined axial and bending loads.
The CIDECT guide recommends:

Using interaction formulas to check combined capacity1.
Applying the principle of superposition under the elastic or plastic design approach2.
Ensuring that the combined stress state remains within allowable limits3.

Shear and Torsion

While hollow sections are resistant to torsion, shear capacity must still be verified:

Shear capacity based on web thickness and material properties1.
Torsional resistance calculated as per the section's polar moment of inertia2.

Design for Durability and Corrosion Protection

Corrosion Considerations

Hollow sections are susceptible to corrosion, especially in harsh environments. Design
strategies include:

Galvanization and protective coatings1.
Use of corrosion-resistant alloys2.
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Designing for drainage to prevent water accumulation3.
Applying cathodic protection where necessary4.

Maintenance and Inspection

Regular inspection protocols are essential for:

Detecting corrosion or damage early1.
Ensuring connection integrity2.
Maintaining structural safety over the lifespan3.

Practical Design Steps Using CIDECT Guidelines

Step 1: Define Load Cases and Member Requirements

Identify all relevant load cases—dead loads, live loads, wind, seismic, and special
loads—and determine the required member capacities.

Step 2: Select Appropriate Hollow Section Profiles

Choose sections based on:

Strength requirements1.
Architectural considerations2.
Availability and cost3.

Step 3: Calculate Section Properties

Determine cross-sectional area, section modulus, moments of inertia, and radius of
gyration.

Step 4: Check Structural Capacity

Verify axial, bending, shear, and combined load capacities against applied loads using
CIDECT's formulas and safety factors.

Step 5: Design Connections

Detail and specify connections, ensuring they meet strength and durability requirements.

Step 6: Address Stability and Local Buckling

Ensure slenderness ratios are within permissible limits and incorporate stiffeners or



thicker walls if necessary.

Step 7: Incorporate Durability Measures

Plan for corrosion protection, drainage, and maintenance access.

Step 8: Documentation and Compliance

Prepare detailed drawings, calculations, and specifications aligning with CIDECT and
relevant standards.

Applications and Case Studies

Building Frameworks

Hollow sections are used extensively in modern building facades

Cidect Hollow Section Steel Design Guide: A Comprehensive Review The Cidect Hollow
Section Steel Design Guide stands as a fundamental resource for engineers, architects, and
construction professionals involved in the design and application of hollow section steel
members. As a specialized manual, it offers in-depth insights, industry standards, and
practical guidelines to optimize the use of hollow sections in various structural contexts.
This review provides a detailed exploration of the guide’s contents, emphasizing its
significance, core principles, and practical applications.

Introduction to Cidect Hollow Section Steel Design Guide

The Cidect Hollow Section Steel Design Guide is a technical manual that consolidates best
practices, design principles, and code requirements for hollow steel sections. It aims to
facilitate efficient, safe, and cost-effective structural design by providing comprehensive
data, calculation methods, and illustrative examples. Key objectives of the guide include: -
Standardization of design procedures - Promotion of safety and durability in structures -
Optimization of material use - Clarification of code compliance requirements This guide is
particularly valuable given the increasing popularity of hollow sections in modern
construction due to their aesthetic appeal, high strength-to-weight ratio, and versatility.

Types of Hollow Sections Covered

The guide categorizes hollow sections primarily into the following types:
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1. Circular Hollow Sections (CHS)

- Widely used in columns, purlins, and structural frames. - Noted for uniform strength
characteristics and aesthetic appeal. - Suitable for applications requiring torsional
resistance.

2. Square Hollow Sections (SHS)

- Popular in architectural features, fencing, and structural frames. - Offer ease of
fabrication and connection.

3. Rectangular Hollow Sections (RHS)

- Commonly used in structural applications requiring higher bending strength. - Suitable
for load-bearing walls, beams, and columns. The guide details the geometric specifications,
manufacturing tolerances, and standard dimensions for each type, providing engineers
with essential data for selection and design.

Design Principles and Structural Analysis

The core of the Cidect guide emphasizes robust design principles aligned with international
standards such as Eurocode, AISC, and local codes. It covers the following foundational
aspects:

1. Strength and Stability Analysis

- Axial compression and tension - Bending and shear capacity - Torsional resistance -
Combined loading scenarios

2. Buckling and Local Stability

- Critical buckling loads for different section geometries - Local buckling considerations
specific to hollow sections - Use of effective section properties to account for local buckling
effects

3. Load Combinations and Safety Factors

- Application of load factors as per relevant codes - Ensuring safety and serviceability under
various loading conditions The guide provides formulas, charts, and design tables that
simplify complex analyses, making the process accessible even to less experienced
engineers.



Design Procedures and Calculation Methodologies

The guide thoroughly details step-by-step procedures for designing hollow sections,
incorporating both simplified and advanced methods:

1. Structural Member Design

- Determining section capacity based on axial, bending, shear, and combined loadings -
Calculating effective section properties considering local buckling and slenderness ratios -
Checking for limit states as per code requirements

2. Connection Design

- Bolted and welded connections specific to hollow sections - Allowable load capacities for
various connection types - Detailing of connection zones to prevent stress concentrations

3. Member Stabilization

- Use of bracing and stiffeners - Design of supporting foundations and anchorage Each
methodology is accompanied by detailed calculation steps, illustrative examples, and
reference tables to facilitate accurate and efficient design.

Material Specifications and Structural Properties

The guide provides comprehensive data on the materials used in hollow sections: Material
grades covered include: - Structural steels conforming to specific standards (e.g., S235,
S355) - Mechanical properties such as yield strength, tensile strength, and elongation
Structural properties detailed: - Cross-sectional area - Moment of inertia - Section modulus
- Radius of gyration These parameters are crucial for calculating load capacities and for
assessing stability and deflection under service loads.

Code Compliance and Standards

The Cidect guide aligns with relevant international and national standards to ensure that
designs meet safety and quality benchmarks: - Eurocode 3 (Design of steel structures) -
AISC Steel Construction Manual - Local building codes and regulations It emphasizes the
importance of adhering to these standards for legal compliance, safety, and durability. The
guide also discusses modifications and considerations specific to local contexts, such as
seismic zones and environmental factors.
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Practical Applications and Construction Considerations

Beyond theoretical principles, the guide offers practical insights into the real-world
application of hollow section steel: Fabrication and Erection: - Cutting, welding, and
finishing practices - Handling and transportation considerations - Erection procedures and
safety measures Corrosion Protection: - Surface treatments such as galvanization, painting,
and coating - Maintenance practices for long-term durability Architectural Integration: -
Aesthetic considerations - Integration with other building materials The guide emphasizes
collaboration among designers, fabricators, and constructors to ensure seamless project
execution.

Innovations and Future Trends

The Cidect guide also explores emerging trends that influence hollow section design: - Use
of high-strength and ultra-high-performance steels - Modular and prefabricated
construction methods - Sustainable and environmentally friendly design practices - Use of
digital tools such as Building Information Modeling (BIM) for optimized design and
fabrication Understanding these trends allows professionals to stay ahead in adopting
innovative, efficient, and sustainable construction practices.

Conclusion: Significance of the Cidect Hollow Section
Steel Design Guide

The Cidect Hollow Section Steel Design Guide is an indispensable resource that combines
technical rigor with practical insights. Its comprehensive coverage—from material
specifications to structural analysis, from design calculations to construction
practices—makes it a vital tool for ensuring the safety, efficiency, and longevity of steel
structures employing hollow sections. By adhering to its principles, engineers and
architects can achieve optimized designs that meet both performance and aesthetic goals,
while also ensuring compliance with relevant standards. As construction technologies
evolve, the guide’s emphasis on innovation and sustainability positions it as a forward-
looking manual suited for modern structural engineering challenges. In summary, the
Cidect guide not only enhances understanding of hollow section steel design but also
promotes best practices across the entire construction lifecycle—from conception through
to maintenance. Its detailed, methodical approach provides clarity and confidence to
professionals, fostering safer, more efficient, and visually appealing structures worldwide.



Questions & Answers About cidect hollow section steel
design guide

N
o

Question Answer

1 What are the key
considerations in the CIDECT
Hollow Section Steel Design
Guide?

The guide emphasizes factors such as load capacity,
buckling resistance, joint design, corrosion
protection, and structural stability to ensure safe and
efficient hollow section steel structures.

2 How does the CIDECT guide
assist in designing hollow
section steel members?

It provides comprehensive design principles,
calculations, and standards for various loading
conditions, along with practical recommendations for
member sizing, connection details, and safety
factors.

3 Are there specific guidelines
in the CIDECT guide for
connection design in hollow
sections?

Yes, the guide details connection types, best
practices for welding and bolting, and how to
account for local stress concentrations to ensure
strong and durable joints.

4 Does the CIDECT hollow
section steel design guide
include considerations for
corrosion protection?

Absolutely, it covers methods such as coating,
galvanization, and material selection to enhance
durability and longevity of hollow steel structures.

5 Can the CIDECT guide be
used for both structural and
architectural applications?

Yes, the guide is versatile and applicable to a wide
range of structural and architectural projects
involving hollow section steel components.

6 How does the CIDECT guide
address design for seismic
and wind load conditions?

It offers specific recommendations for designing
hollow sections to withstand dynamic loads,
including considerations for ductility, redundancy,
and stability under seismic and wind forces.

hollow section steel design, CIDECT standards, structural steel sections, cold-formed steel
design, steel section specifications, CIDECT handbook, hollow structural sections, steel
design guide, structural engineering steel, hollow section fabrication
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