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Design of Wood Structures ASD: A
Comprehensive Guide
The design of wood structures, particularly those adhering to the principles of
Architectural Structural Design (ASD), demands a nuanced understanding of material
properties, structural mechanics, and applicable building codes. This comprehensive
guide delves into the intricacies of wood structure design using ASD, covering crucial
aspects like material selection, load calculations, and connection design. We'll explore
the benefits of choosing wood, various applications, and address common challenges
faced during the design process. Our aim is to provide a practical resource for
architects, engineers, and anyone interested in the sustainable and aesthetically
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pleasing world of timber construction.

Understanding Architectural Structural Design
(ASD) in Wood Construction
Architectural Structural Design (ASD) is a widely used method for designing structures,
including those made of wood. It focuses on calculating the allowable stresses for
various members based on established safety factors and material properties. This
differs from the Load and Resistance Factor Design (LRFD), which employs probability-
based calculations. Within the context of wood structure design, ASD relies heavily on
established standards and codes, like those provided by the American Wood Council
(AWC). These codes provide detailed information on allowable stresses for different
wood species, grades, and design conditions. Understanding these codes and their
application is paramount for successful and safe wood structure design. Key
considerations within ASD include calculating dead loads (the weight of the structure
itself), live loads (occupancy loads, snow, etc.), and wind loads – all crucial factors
impacting the overall design.
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### Material Selection and Properties

The selection of appropriate lumber is fundamental to the design of wood structures
using ASD. Factors to consider include:

Wood Species: Different species possess varied strength and stiffness
properties. Douglas fir, Southern Pine, and Spruce-Pine-Fir (SPF) are common
choices due to their strength-to-weight ratio.
Grade: Lumber grades classify the wood based on its strength and knot
characteristics. Higher grades generally have higher allowable stresses.
Understanding the grading system used in your region is critical for accurate
design.
Moisture Content: Wood's strength significantly depends on its moisture
content. Design calculations must account for the expected moisture content
during the service life of the structure.
Preservative Treatment: For outdoor or high-moisture applications,
preservative treatment is often necessary to protect the wood from decay and
insect infestation.
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Benefits of Using Wood in Structural Design
Wood offers several advantages, making it a desirable material for many structural
applications:

Sustainability: Wood is a renewable resource, making it a more
environmentally friendly option compared to many other materials.
Aesthetic Appeal: Wood possesses a natural beauty that can enhance the
architectural design of a building.
Workability: Wood is relatively easy to work with, allowing for complex designs
and efficient construction.
Strength-to-Weight Ratio: Wood boasts an excellent strength-to-weight ratio,
making it suitable for various applications.
Cost-Effectiveness: In many cases, wood can be a more cost-effective building
material than steel or concrete.
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Applications of Wood Structures in ASD Design
The design of wood structures using ASD spans a wide range of applications, including:

Residential Buildings: From single-family homes to multi-story apartment
complexes, wood framing remains a prevalent construction method.
Commercial Buildings: Wood is increasingly used in commercial structures,
such as offices, retail spaces, and even some industrial buildings.
Agricultural Structures: Barns, sheds, and other agricultural buildings
commonly utilize wood framing due to its affordability and suitability.
Bridges: While less common for larger spans, wood is still utilized in smaller
bridges and pedestrian walkways.
Timber Frame Construction: This traditional method involves using large,
visually appealing timbers for the structural frame of the building.



Design Of Wood Structures Asd

Design Of Wood Structures Asd

6

Challenges and Considerations in Wood Structure
Design
While wood offers many advantages, designers need to address certain challenges:

Creep: Wood undergoes creep (time-dependent deformation) under sustained
loads. Design calculations must account for this phenomenon to prevent
excessive deflection.
Shrinkage and Swelling: Wood dimensions change with variations in moisture
content. Careful detailing and design are necessary to minimize the impact of
shrinkage and swelling.
Fire Resistance: Wood is combustible; therefore, fire protection measures may
be required depending on building codes and occupancy type. Treatment with
fire retardants can enhance fire resistance.
Insect and Decay: Susceptibility to insect attack and decay necessitates the
use of appropriate preservative treatments in vulnerable applications.
Connection Design: Properly designed and detailed connections are critical for
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the structural integrity of wood structures. The strength of a wooden structure is
only as good as its weakest connection.

Conclusion
The design of wood structures using ASD requires a thorough understanding of wood
properties, structural mechanics, and applicable building codes. By carefully
considering factors such as material selection, load calculations, connection design,
and potential challenges, engineers and architects can create safe, sustainable, and
aesthetically pleasing structures. The versatility and renewable nature of wood make it
a valuable material for a wide range of applications, continuing to contribute to
innovative and environmentally responsible building design.

FAQ
Q1: What is the difference between ASD and LRFD in wood design?

A1: ASD (Allowable Stress Design) uses a single safety factor applied to the material's
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allowable stress, ensuring that the stresses in the structure remain below a safe limit.
LRFD (Load and Resistance Factor Design), on the other hand, uses separate factors of
safety for loads and resistances, accounting for variability in both loads and material
properties. LRFD is a more statistically-based approach than ASD.

Q2: How do I determine the allowable stresses for different wood species and
grades?

A2: Allowable stresses are found in wood design standards and codes, such as the AWC
National Design Specification for Wood Construction (NDS). These codes provide tables
listing allowable stresses for various species and grades based on their mechanical
properties and moisture content.

Q3: What are the common types of wood connections used in ASD design?

A3: Common wood connections include nails, screws, bolts, lag screws, dowels, and
various types of connectors like plates and gusset plates. The design of these
connections must ensure sufficient strength and stability to resist applied loads.
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Q4: How do I account for creep in wood structure design?

A4: Creep is addressed by using appropriate reduction factors in the design
calculations, typically found in wood design standards. These factors reduce the
allowable stresses to account for the long-term deformation of the wood under
sustained loads.

Q5: What are the common methods for protecting wood from fire?

A5: Common methods include fire-retardant treatments, use of fire-resistant
assemblies (e.g., drywall), and incorporating fire-rated compartments within the
structure. Building codes dictate the necessary fire protection measures based on the
occupancy type and building size.

Q6: How does moisture content affect wood's strength?

A6: Wood's strength is significantly affected by moisture content. As wood dries, it
becomes stronger and stiffer. Conversely, as moisture content increases, wood's
strength and stiffness decrease. Design must account for the expected moisture
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content during the structure's service life.

Q7: What software is commonly used for wood structure design using ASD?

A7: Several structural analysis software packages can be used for wood structure
design using ASD, including programs like RISA-3D, Autodesk Robot Structural Analysis,
and SAP2000. These programs often have specific modules or libraries for wood design
according to applicable codes.

Q8: What are some of the common mistakes to avoid in wood structure
design?

A8: Common mistakes include neglecting to account for creep and shrinkage, improper
connection design, inaccurate load estimations, and overlooking the impact of moisture
content on wood properties. Thorough understanding of wood design principles and
adherence to building codes are crucial to avoid these pitfalls.
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Design of Wood Structures ASD: A Deep Dive into
Architectural and Engineering Considerations
The construction of secure and productive wood structures demands a thorough
understanding of design guidelines and practical practices. This article delves into the
nuances of planning wood structures using the Allowable Stress Design (ASD) method,
examining its strengths and shortcomings. We will examine key considerations
extending from material choice to physical evaluation.

Understanding Allowable Stress Design (ASD)

ASD, a widely employed methodology in structural design, centers on calculating the
acceptable stresses for a given material under determined weight situations. Unlike
Limit States Design (LSD), ASD doesn't directly factor for potential failure types.
Instead, it defines a safety multiple built into the permissible stress figures, ensuring a
ample space of protection against failure.

Material Selection and Properties:
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The success of any wood structure depends heavily on the proper picking of lumber.
Different kinds of wood possess different properties such as strength, stiffness, and
durability, which directly affect the mechanical behavior of the building. Knowing these
properties is critical for exact planning. For instance, Douglas fir is often chosen for its
strong strength-to-density ratio, while Southern Yellow Pine offers outstanding longevity
and resistance to decay. Proper grading and review are also important to ensure the
quality of the timber meets the specified requirements.

Design Considerations:

Designing wood structures using ASD requires careful attention of various factors.
These include unchanging loads (weight of the construction itself), live loads
(occupancy, snow, wind), and environmental elements such as moisture and cold.
Precise estimation of these loads is important for figuring the needed physical
members and connections.

Furthermore, appropriate connection design is vital in wood structures. Connections,
whether they are nails, screws, bolts, or glues, carry loads between different physical
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parts. The robustness and firmness of these connections substantially affect the overall
performance of the structure. ASD figurations ensure that the joints are sufficient to
withstand the anticipated weights.

Advanced Concepts and Software:

While manual calculations using ASD are possible for easier structures, modern
engineering practices rely heavily on specialized applications. These software
streamline the design method by performing complex computations self-acting and
providing display tools. This allows engineers to investigate different creation
alternatives and optimize the structure for productivity and financial efficiency.

Practical Benefits and Implementation Strategies:

The use of ASD in wood structure creation offers numerous strengths. It offers a reliable
and consistent approach to guaranteeing structural security. It also assists conversation
between creators and erectors by providing a straightforward set of standards.
Successful implementation encompasses complete understanding of the ASD
methodology, suitable material selection, and the use of dependable programs.
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Conclusion:

The design of wood structures using ASD requires a strong base in structural
architecture and a thorough understanding of wood attributes. By meticulously
considering load circumstances, material picking, and connection creation, engineers
can build stable, productive, and appealing wood structures that fulfill the required
functional requirements. The use of modern programs further improves the creation
process, letting for optimization and invention.

Frequently Asked Questions (FAQ):

1. What are the main differences between ASD and LSD? ASD uses allowable
stresses with built-in safety factors, while LSD directly assesses the probability of
failure based on limit states.

2. What software is commonly used for ASD wood structure design? Several
software packages like RISA-3D, SAP2000, and specialized wood design software are
widely used.
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3. How important is proper wood grading in ASD design? Proper grading is
crucial as it ensures the wood's properties meet the design assumptions, preventing
overestimation of strength.

4. Can ASD be used for all types of wood structures? Yes, ASD is applicable to a
broad range of wood structures, from residential buildings to larger commercial
structures. However, the complexity of the analysis might vary.

5. What are some common mistakes to avoid when designing wood structures
using ASD? Common mistakes include inaccurate load estimations, neglecting
environmental factors, and improper connection design. Careful attention to detail is
essential.
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