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design examples aisc play a critical role in understanding the practical application of steel design
principles as outlined by the American Institute of Steel Construction (AISC). These examples provide
valuable insights into the methodologies used by engineers to ensure structural safety, efficiency, and
compliance with current standards. This article delves into various design examples AISC-based,
illustrating key concepts such as beam design, column sizing, connection detailing, and load analysis.
By exploring these examples, professionals can better comprehend the nuances of steel structure
design, optimize material use, and enhance overall project outcomes. The discussion also highlights
the importance of adhering to the AISC Specification for Structural Steel Buildings in achieving reliable
and economical designs. Readers will find detailed explanations and practical scenarios that reflect
real-world engineering challenges and solutions. The content is structured for easy navigation through
essential topics related to steel design, aiding both students and practicing engineers in mastering
AISC criteria.

e Beam Design Examples Using AISC

e Column Design According to AISC Specifications
e Steel Connection Design Examples

e Load and Stress Analysis in AISC Design

e Practical Applications and Case Studies

Beam Design Examples Using AISC

Beam design is a fundamental aspect of structural steel engineering governed by AISC standards.
Design examples AISC in this category typically demonstrate the process of selecting appropriate
beam sizes, calculating bending moments, shear forces, and deflections, and verifying compliance
with strength and serviceability requirements. The AISC Steel Construction Manual provides detailed
procedures and tables to aid in this process.

Determining Beam Size and Section Properties

Designing a beam according to AISC involves selecting a steel section that can safely resist applied
loads without excessive deflection or failure. The first step is often to calculate the maximum bending
moment and shear force from the applied loads. Following this, engineers refer to AISC allowable
stress or load and resistance factor design (LRFD) methods to check the adequacy of candidate
sections.



Checking Bending and Shear Capacity

AISC design examples often include calculations for bending stress using the flexural formula and
shear stress using the shear formula. The beam’s moment capacity (Mn) is compared against the
required moment, factoring in safety margins. Shear capacity is similarly verified by ensuring the
beam web and flange can handle the maximum shear forces.

e Calculate factored loads and reactions

e Determine maximum moment and shear

e Select appropriate steel section from AISC shapes
e Perform bending and shear capacity checks

» Verify deflection limits for serviceability

Column Design According to AISC Specifications

Column design examples AISC focus on ensuring stability and strength under axial compression and
combined loading conditions. Columns must be designed to resist buckling, yielding, and local failure
modes while meeting the criteria established in the AISC Specification for Structural Steel Buildings.

Axial Load Capacity and Slenderness Considerations

One of the primary considerations in column design is determining the axial load capacity, which
depends on the column’s cross-sectional area, material strength, and effective length. The
slenderness ratio plays a crucial role in assessing the potential for buckling, influencing the design
strength reduction factors.

Interaction of Axial Load and Bending

Design examples AISC often illustrate the combined effect of axial compression and bending
moments, requiring interaction equations to check the adequacy of the column. These calculations
ensure that the column can safely support eccentric loads without exceeding material limits.

e Compute factored axial loads and moments
e Evaluate slenderness ratio and effective length
e Apply AISC column design curves and formulas

e Check combined axial and bending capacity



e Consider lateral-torsional buckling and local buckling

Steel Connection Design Examples

Proper connection design is vital for transferring loads between steel members safely and efficiently.
AISC provides comprehensive guidelines for various types of connections, including bolted and welded
joints. Design examples AISC highlight how to select connection types, determine bolt sizes and
spacing, and verify weld requirements.

Bolted Connection Design

Bolted connections are widely used due to their ease of assembly and inspection. Design examples
AISC show how to calculate bolt shear, bearing stresses on connected plates, and tension forces to
ensure the connection meets strength and serviceability criteria.

Welded Connection Design

Welded connections require careful consideration of weld size, length, and orientation to resist
applied loads. AISC examples demonstrate how to determine weld strength based on throat thickness
and length, as well as how to detail welds for fatigue and dynamic loading conditions.

e Select appropriate connection type (bolted or welded)
¢ Calculate bolt shear and bearing capacities

e Determine weld size and length for required strength
¢ Check connection for serviceability and fatigue

¢ Detail connections per AISC specifications

Load and Stress Analysis in AISC Design

Accurate load and stress analysis form the backbone of any steel structure design. AISC design
examples emphasize the importance of understanding load combinations, distribution, and the
resulting stresses within members. This includes dead loads, live loads, wind loads, seismic forces,
and their respective load factors.



Load Combinations and Factors

AISC requires designers to consider various load combinations to account for different possible
scenarios. Design examples include calculating factored loads using LRFD or allowable stress design
(ASD) methodologies, ensuring members are designed for worst-case loading conditions.

Stress Distribution and Member Checks

Analyzing stress distribution within steel members helps identify critical regions prone to yielding or
buckling. Examples highlight the use of bending, axial, shear, and torsional stress evaluations,
ensuring that section capacities are not exceeded under combined stresses.

e |dentify applicable loads and their magnitudes

e Apply AISC load combination rules

¢ Calculate internal member forces and moments

e Evaluate stresses and compare with allowable limits

e Perform stability checks under combined loading

Practical Applications and Case Studies

Real-world design examples AISC illustrate how theoretical principles are applied in practical
engineering projects. These case studies demonstrate comprehensive approaches to steel structure
design, including foundation considerations, lateral bracing, and integration with architectural
requirements.

Multi-Story Building Frame Design

Case studies often feature multi-story steel frames, showing the selection and design of beams,
columns, and connections to achieve overall structural stability. Load paths, lateral force resisting
systems, and deflection criteria are thoroughly addressed.

Industrial Structure Design Examples

Industrial buildings require robust steel designs to accommodate heavy equipment and dynamic
loads. Examples demonstrate how to design for crane loads, vibration control, and corrosion
protection in accordance with AISC guidelines.

e Develop complete structural framing plans



Incorporate lateral bracing and diaphragms

Address special loading conditions and combinations

Detail connections for constructability and inspection

Ensure compliance with building codes and AISC standards

Frequently Asked Questions

What are some common design examples provided by the
AISC for steel heam connections?

The AISC provides design examples for various steel beam connections such as shear tab
connections, moment connections, and seated connections. These examples demonstrate the
calculation of member capacities, bolt strengths, weld sizes, and detailing according to the AISC Steel
Construction Manual.

How does AISC illustrate the design of steel columns in their
examples?

AISC design examples for steel columns typically include axial load and bending moment combined
design, selection of appropriate steel sections, checking slenderness limits, and detailing
requirements. The examples guide engineers through LRFD and ASD design procedures with step-by-
step calculations.

Are there AISC design examples available for composite steel
and concrete construction?

Yes, the AISC Steel Construction Manual includes design examples for composite steel and concrete
construction. These examples cover topics such as composite beam design, shear stud design,
concrete slab thickness, and interaction between steel and concrete components to optimize
structural performance.

Can | find AISC design examples specifically for seismic steel
design?

The AISC provides design guidance and examples related to seismic steel design in documents like

the AISC Seismic Provisions and the Steel Construction Manual. These examples illustrate detailing

requirements, capacity design principles, and special moment frame connections to ensure ductility
and energy dissipation during earthquakes.



How do AISC design examples help in understanding bolt and
weld design?

AISC design examples demonstrate the process of determining bolt group capacities, bolt spacing,
edge distances, and the design of weld sizes based on applied loads. These practical examples help
engineers accurately design connections that meet strength and serviceability requirements
according to AISC specifications.

Additional Resources

1. Steel Design: AISC LRFD Manual and Examples

This book provides comprehensive guidance on steel design based on the AISC Load and Resistance
Factor Design (LRFD) specifications. It includes numerous practical examples that help engineers
apply the AISC code to real-world structural steel design problems. The manual covers topics such as
tension members, beams, columns, and connections, making it an essential resource for structural
engineers.

2. Practical Steel Design Using Load and Resistance Factor Design (LRFD)

Focusing on the AISC LRFD specifications, this book offers step-by-step design examples that clarify
complex design concepts. It emphasizes practical applications in steel design, including beam and
column design, connection detailing, and load combinations. The clear explanations and worked
problems make it useful for both students and practicing engineers.

3. Design of Steel Structures: AISC LRFD Approach

This book presents a detailed approach to designing steel structures according to AISC LRFD
standards. It includes numerous solved examples that illustrate the fundamental design principles and
calculation methods. Topics such as flexural members, compression members, and combined forces
are thoroughly discussed with practical insights.

4. Steel Structures: Design and Behavior

Covering both the theoretical and practical aspects of steel structure design, this book aligns with

AISC specifications and includes real-world design examples. It addresses member behavior, load

effects, and structural stability. The blend of theory and application makes it suitable for advanced
students and practicing engineers.

5. Structural Steel Design Examples Using AISC Specifications

This resource is dedicated to providing clear, worked examples for steel design following the latest
AISC codes. It covers common structural elements such as beams, columns, and connections with
detailed calculations. The book serves as a practical companion for engineers preparing design
reports or studying for professional exams.

6. Steel Connection Design: AISC Code and Examples

Focusing on the design of steel connections, this book explains the AISC connection requirements
with practical examples. It covers bolted and welded connections, moment connections, and shear
connections in detail. The examples help engineers understand how to ensure structural integrity and
code compliance.

7. Load and Resistance Factor Design of Structural Steel
This text provides a rigorous treatment of LRFD principles as applied to structural steel design. It



offers worked examples that demonstrate the application of AISC codes for various member types and
loading conditions. The book is useful for mastering code-based design and improving analytical skills.

8. Steel Design: Worked Examples and Practice Problems

Designed as a problem-solving guide, this book presents numerous worked examples based on AISC
steel design codes. It includes problems on tension, compression, bending, and combined loading.
The explanations are detailed, helping readers build confidence in steel structural design.

9. Advanced Steel Design with AISC Specifications

This book targets advanced topics in steel design, incorporating the latest AISC provisions. It features
complex design examples involving lateral-torsional buckling, plate girders, and composite
construction. The material is ideal for engineers seeking to deepen their understanding of
sophisticated steel design challenges.
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