
wood beam splice detail

Understanding the Importance of Wood Beam
Splice Detail

When designing and constructing wooden structures, ensuring the strength and
stability of load-bearing components is paramount. One critical aspect of
this process is the wood beam splice detail. This term refers to the specific
method and design used to join two or more wooden beams together to create
longer spans or adapt to construction constraints. Properly executed, a well-
designed wood beam splice detail guarantees the structural integrity, safety,
and longevity of the building. This article explores everything you need to
know about wood beam splice details, including types, best practices, codes,
and common mistakes to avoid.

What Is a Wood Beam Splice Detail?

A wood beam splice detail involves the techniques and engineering principles
used to connect two or more wood beams end-to-end or side-by-side. These
connections are necessary when the desired span exceeds the length of
available lumber or when modifications are needed during construction. The
splice must transfer loads efficiently, resist shear and tension forces, and
prevent movement or failure over time.

A well-designed splice considers the type of load, span length, wood species,
environmental conditions, and the specific application—be it a roof truss,
floor joist, or support beam. The goal is to create a seamless, durable
connection that mimics the strength of a continuous beam.

Types of Wood Beam Splices

There are several common types of wood beam splices, each suited for
different applications and structural requirements:

Butt Splice

A butt splice joins two beams at their ends without any overlapping. It is
the simplest form of splicing but typically requires reinforcement to handle
shear forces. Reinforcement methods include mechanical fasteners, steel
plates, or dowels.



Scarf Splice

This involves tapering or angling the ends of the beams to increase the
surface area for bonding and load transfer. Scarf joints are often used in
timber framing and require precise cutting and proper reinforcement.

Lap Splice

In a lap splice, one beam overlaps another, and the overlapping section is
joined. This method provides a larger contact area, improving load transfer
and strength. It’s common in floor joists and roof rafters.

End-to-End Splice with Mechanical Fasteners

This type uses bolts, nails, or screws to connect the beams at their ends.
It’s suitable for shorter spans or where continuous beams are not feasible.

Steel Plate or Gusset Plate Splice

Steel plates are attached across the joint, providing additional strength and
stability. This method is often used in large or heavy-load structures and
requires proper fastening techniques.

Design Considerations for Wood Beam Splice
Details

Designing a proper wood beam splice detail involves multiple considerations
to ensure safety and performance:

Load Type and Magnitude: Determine whether the load is dead, live, or1.
environmental (e.g., wind, snow). Heavy loads require more robust
splicing methods.

Span Length: Longer spans necessitate stronger splices to prevent2.
deflection and failure.

Wood Species and Quality: Higher-grade, moisture-resistant lumber offers3.
better performance in splicing.

Environmental Conditions: Exposure to moisture, pests, or temperature4.
fluctuations influences the choice of materials and connections.



Building Codes and Standards: Ensure compliance with local building5.
codes, such as the International Residential Code (IRC) or American Wood
Council (AWC) standards.

Accessibility for Inspection and Maintenance: Design splices that are6.
accessible for inspection and repairs if needed.

Best Practices for Creating a Strong Wood Beam
Splice Detail

To ensure the durability and safety of a wood beam splice detail, adhere to
these best practices:

Use Proper Fasteners: Select appropriate bolts, nails, or screws based
on load requirements and wood species. Bolts are preferred for high-
strength connections.

Incorporate Reinforcement: Steel plates, dowels, or gussets can
distribute stresses and improve load transfer.

Follow Proper Splicing Techniques: Ensure precise cuts, clean surfaces,
and correct alignment to maximize contact area and load sharing.

Apply Adequate Adhesives: For certain splices, structural adhesives may
enhance bond strength, especially in scarf joints.

Ensure Correct Load Path: Design the splice so that the load transfers
smoothly across the joint without introducing unintended stress
concentrations.

Consult Engineering Specifications: Always verify design details with
structural engineers or relevant standards to meet safety requirements.

Common Errors to Avoid in Wood Beam Splice
Details

Even experienced builders can make mistakes in splicing, which could
compromise the entire structure:

Inadequate Reinforcement: Using insufficient fasteners or not



reinforcing the joint can lead to failure under load.

Poor Alignment: Misaligned beams create uneven load distribution and
stress concentrations.

Ignoring Load Calculations: Underestimating the forces acting on the
splice may result in an under-designed connection.

Using Wrong Materials: Combining incompatible materials or using low-
quality lumber diminishes durability.

Non-compliance with Codes: Failing to adhere to local building standards
can lead to safety issues and legal problems.

Examples of Common Wood Beam Splice Details

Here are some typical configurations used in residential and commercial
construction:

Lap Splice for Floor Joists

- Overlap of 1.5 to 2 times the joist depth.
- Reinforced with bolts or nails at regular intervals.
- Includes blocking or bridging to prevent twisting.

Steel Plate Splice in Large Beams

- Steel plates attached with high-strength bolts across the joint.
- Used in bridges or industrial structures.
- Ensures load is transferred efficiently over large spans.

Scarf Joint in Timber Framing

- Angled cut to increase surface area.
- Glued and mechanically fastened.
- Typically used in exposed timber structures for aesthetic reasons.

Meeting Building Codes and Standards



Compliance with building codes is crucial for ensuring that wood beam splice
details are safe and legally approved. Some key standards include:

- International Residential Code (IRC): Provides guidelines for residential
wood framing, including splicing.
- American Wood Council (AWC) NDS (National Design Specification): Offers
detailed specifications for wood connections.
- ASTM Standards: For fasteners, adhesives, and steel components used in
splicing.

Always consult local codes and work with licensed structural engineers to
develop and review splice details.

Conclusion

The wood beam splice detail is a vital component in the design and
construction of safe, durable wooden structures. Whether employing simple lap
joints or sophisticated steel-reinforced splices, understanding the
principles behind effective wood splicing ensures that load transfer is
reliable and that the structure performs as intended over time. By
considering load requirements, following best practices, and adhering to
relevant codes, builders and engineers can create strong, long-lasting
connections that uphold safety standards and structural integrity.

Remember, a well-executed splice not only extends the span of your beams but
also upholds the safety and value of your construction project. Always
prioritize proper design, material selection, and craftsmanship to achieve
the best results in your wood beam splicing endeavors.

Frequently Asked Questions

What is a wood beam splice detail and why is it
important?
A wood beam splice detail refers to the specific method and configuration
used to join two or more wood beams together to span longer spans or
accommodate design requirements. Proper splice details ensure structural
integrity, load transfer, and safety of the overall structure.

What are common types of wood beam splices used in
construction?
Common types include scarf splices, finger joints, butt splices with
reinforcement, and mechanical splice plates. The choice depends on load
requirements, aesthetic considerations, and construction methods.



How do I ensure the structural adequacy of a wood
beam splice?
Ensure that the splice detail adheres to relevant building codes, uses proper
fasteners or reinforcement, and is designed to transfer loads effectively.
Consulting structural engineering standards and using approved connection
details are essential.

What are the best practices for designing a wood
beam splice detail?
Best practices include selecting appropriate splice types based on load and
span, using sufficient fasteners or reinforcement, ensuring proper alignment,
and considering moisture and wood movement for durability.

Can I use metal plates or connectors in wood beam
splices?
Yes, metal plates or mechanical connectors are commonly used to reinforce
splices, especially in engineered wood or heavy load applications. They
provide additional strength and stability.

What codes and standards should be followed for wood
beam splice details?
Designers should follow relevant standards such as the American Wood
Council’s National Design Specification (NDS), ASTM standards, and local
building codes to ensure proper splice design.

How does moisture affect wood beam splices, and how
can it be mitigated?
Moisture can cause wood to swell or shrink, leading to joint movement or
degradation. Proper sealing, use of moisture-resistant fasteners, and
choosing appropriate wood species can mitigate these effects.

What are the typical load transfer mechanisms in a
wood beam splice?
Load transfer occurs through direct bearing, fasteners (such as nails, bolts,
or screws), adhesive bonds, and reinforcement plates, ensuring the splice can
carry the designed loads safely.

How can I visually inspect a wood beam splice for



quality and safety?
Inspect for signs of cracking, splitting, loose fasteners, corrosion of metal
components, or warping. Regular inspections and adherence to proper
installation procedures help maintain splice integrity.

Are engineered wood products different from solid
wood in terms of splice details?
Yes, engineered wood products like LVL or glulam often have standardized
splice details and may require specific connectors or designs to ensure
strength and stability, differing from solid wood splicing methods.

Additional Resources
Wood Beam Splice Detail: An In-Depth Analysis of Design, Implementation, and
Best Practices

When it comes to structural integrity and aesthetic continuity in timber
construction, the wood beam splice detail plays a pivotal role. Splicing wood
beams allows architects and builders to overcome material length limitations,
adapt to site constraints, and create visually appealing structures without
compromising strength. However, the process involves careful planning,
precise execution, and adherence to engineering principles to ensure safety,
durability, and performance. This article offers a comprehensive exploration
of wood beam splicing, examining its types, design considerations, connection
methods, standards, and best practices.

---

Understanding the Fundamentals of Wood Beam
Splicing

What Is a Wood Beam Splice?

A wood beam splice refers to the joining of two or more individual timber
members end-to-end or along their length to form a continuous structural
element. This technique is essential when the available timber lengths are
insufficient or when modifications are necessary for specific architectural
features. Proper splicing is crucial to transfer loads effectively across the
joint, preventing localized stresses, and maintaining overall structural
stability.



Reasons for Splicing Wood Beams

- Material Length Limitations: Naturally, timber logs are limited in length,
and longer beams are often expensive and difficult to source.
- Design Flexibility: Splicing allows for customized beam lengths tailored to
architectural plans.
- Construction Constraints: On-site conditions may necessitate adjustments,
requiring in-situ splicing.
- Cost Efficiency: Using shorter, more manageable timber pieces can reduce
costs compared to sourcing long, solid beams.
- Structural Requirements: Certain designs, such as large open spaces or
complex roof trusses, rely on spliced beams for load distribution.

---

Types of Wood Beam Splices

Understanding the various splice types is fundamental to selecting the
appropriate method for a given application. Each type offers different
advantages, limitations, and suitability depending on load requirements and
aesthetic considerations.

End-to-End Splices

This is the most common form, where two beams are joined at their ends to act
as a single continuous member. End-to-end splices are often used in beams
spanning large distances or in multi-piece assemblies.

- Butt Joints: The simplest form, where the ends are simply aligned and
connected using mechanical fasteners or adhesives.
- Scarf Joints: Beams are beveled at matching angles to increase the surface
area for bonding, improving strength.
- Finger Joints: Interlocking 'fingers' increase the bonding surface area,
enabling a strong and stable splice suitable for both load-bearing and
aesthetic purposes.

Lap Splices

In lap splicing, overlapping sections of beams are joined along their length,
offering increased surface area and load transfer capacity.

- Half-Lap Joints: Each beam is cut halfway through its thickness, allowing
them to overlap flush.
- Cross-Lap Joints: Overlap occurs at right angles, often used in framing but



less common in horizontal beams.

In-Plane vs. Out-of-Plane Splices

- In-Plane Splices: Joined along the same plane, typically used in beams and
joists.
- Out-of-Plane Splices: Connected across different planes, often in complex
truss or arch structures.

---

Design Considerations for Wood Beam Splices

Proper design of beam splices is critical to ensure they perform equivalently
to continuous members, especially under various load conditions. Several
factors influence the effectiveness and safety of a splice.

Load Transfer and Structural Integrity

- Splices must transfer axial, shear, and bending loads reliably.
- The joint should be designed to prevent localized stresses that could lead
to cracking or failure.
- The type of load (static, dynamic, or cyclic) influences the choice of
splice and connection method.

Material Compatibility and Quality

- Use of compatible timber species reduces differential movement and
degradation.
- Ensuring the timber is free of defects such as knots, splits, or decay is
essential.
- Proper seasoning and moisture content control prevent warping and shrinkage
post-installation.

Stress Distribution and Reinforcement

- Adequate reinforcement, such as steel plates or bolts, helps distribute
stresses evenly.
- The design should consider potential stress concentrations at the splice
point.



Environmental Factors

- Exposure to moisture, insects, or UV radiation can weaken splices over
time.
- Protective treatments or coatings may be necessary, especially for outdoor
applications.

Code Compliance and Standards

- Splice designs must adhere to local building codes and standards, such as
the ANSI/AF&PA NDS (National Design Specification for Wood Construction).
- Load ratings, safety factors, and inspection requirements should be
strictly followed.

---

Connection Methods and Mechanical Fasteners

The choice of connection method significantly impacts the strength,
durability, and appearance of the splice.

Mechanical Fasteners

- Bolts and Dowels: Provide high load capacity and ease of installation.
Typically used with pre-drilled holes and reinforced with washers.
- Nails: Suitable for non-structural or low-load splices; less durable under
heavy loads.
- Screws: Offer better withdrawal resistance than nails and can be used with
appropriate connectors.

Adhesive Bonding

- Epoxy and Wood Glues: Create strong, continuous bonds when properly
applied.
- Advantages: Smooth appearance, uniform load transfer, and reduced need for
mechanical fasteners.
- Limitations: Sensitive to moisture and temperature; proper curing time is
necessary.



Hybrid Approaches

Combining mechanical fasteners with adhesives often
yields the best results, leveraging the strengths of
each method.

Reinforcement Elements

- Steel Plates and Straps: Bolted or screwed onto
the splice to reinforce the joint.
- Finger Joints: Often glued and mechanically
fastened for maximum strength.
- Embedment Plates: Metal plates embedded within the
timber to distribute loads.

---

Standards and Best Practices for Splice Design

Ensuring safety and performance involves adherence
to established standards and best practices.

Relevant Standards and Guidelines

- National Design Specification (NDS): Provides
design values, connection details, and testing
procedures.



- ASTM Standards: Such as ASTM D2559 for gluing
plywood and other bonded assemblies.
- Local Building Codes: Vary by jurisdiction; must
be checked before construction.

Best Practices in Splice Implementation

- Accurate Measurements: Precise cuts and alignments
prevent uneven load distribution.
- Quality Control: Use of high-grade materials and
inspection during assembly.
- Proper Fastening: Ensuring fasteners are tight,
correctly spaced, and appropriate for load
conditions.
- Moisture Management: Protect splices from moisture
ingress, especially in outdoor applications.
- Load Testing: Conducting load tests on critical
splices to verify performance before full-scale use.
- Documentation: Maintaining detailed records of
splice design, materials used, and inspection
reports.

---

Innovations and Future Trends in Wood Splicing

Advancements in timber engineering and materials
science have introduced new possibilities for wood
beam splicing.



Engineered Wood Products

- Glue-Laminated Timber (Glulam): Prefabricated
beams with seamless splicing potential.
- Cross-Laminated Timber (CLT): Large panels with
inherent splicing capabilities.
- Laminated Veneer Lumber (LVL): Strong, consistent
material suitable for splicing.

Advanced Connection Technologies

- Mechanical Connectors: Such as patented steel
connectors and composite fasteners.
- Hybrid Joints: Combining adhesives and mechanical
fasteners for optimized strength.
- Smart Sensors: Embedded in splices to monitor
stress and detect potential failure.

Sustainable and Eco-Friendly Practices

- Use of sustainably sourced timber and low-impact
adhesives.
- Design for disassembly and reuse of spliced
components.

---



Conclusion

The wood beam splice detail is a critical aspect of
timber construction, blending structural engineering
principles with craftsmanship. Proper design and
execution ensure that spliced beams perform reliably
under load, contribute to the aesthetic appeal, and
comply with safety standards. As technology and
materials continue to evolve, so too will the
methods for creating stronger, more durable, and
environmentally sustainable splices. Whether for
residential, commercial, or industrial applications,
understanding the intricacies of wood beam splicing
remains essential for architects, engineers, and
builders committed to excellence in timber
construction.
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  wood beam splice detail: Structural Design in Wood Judith J. Stalnaker, 2013-04-17 Why
another textbook on the design of wood sets this book apart is its inclusion of struc structures? In
many years of teaching structural tural planning. Most textbooks show only the design in wood, the
authors have used virtually selection of member proportions or number of every textbook available,
as well as using only connectors in a joint to satisfy a given, com a code and no textbook at all. The
textbooks pletely defined situation. This book, on the used have included both the old and the rela
other hand, shows the thinking process needed tively modem; some have been fairly good, but to
determine whether or not the member is re in our opinion each has deficiencies. Some quired in the
first place. Following this, the books have too few solved examples. Others spacing and continuity of
the member are de omit important material or have an arrange cided, its loads are determined, and
finally its ment making them difficult to use as formal shape and size are selected. teaching tools. By
writing this book, we intend We believe that illustrating structural plan to correct such deficiencies.
ning as well as detailed member and connec The prime purpose of this book is to serve as tion
design is of considerable value in helping a classroom text for the engineering or archi the student
make the transition from the often tecture student.
  wood beam splice detail: Structural Wood Design Abi Aghayere, Jason Vigil, 2007-07-30 A
simple, practical, and concise guide to timber design To fully understand structural design in wood,
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it is not sufficient to consider the individual components in isolation. Structural Wood Design: A
Practice-Oriented Approach Using the ASD Method offers an integrative approach to structural
wood design that considers the design of the individual wood members in the context of the
complete wood structure so that all of the structural components and connectors work together in
providing strength. Holistic, practical, and code-based, this text provides the reader with knowledge
of all the essentials of structural wood design: Wood structural elements and systems that occur in
wood structures Structural loads—dead, live, snow, wind, and seismic—and how to calculate loads
acting on typical wood structures Glued-laminated lumber and allowable stresses for sawn lumber
and Glulam The design and analysis of joists and girders Floor vibrations The design of wood
members subjected to axial and bending loads Roof and floor sheathing and horizontal diaphrams
Exterior wall sheathing and wood shear walls The design of connections and how to use the
connection capacity tables in the NDS code Several easy-to-use design aids for the preliminary
sizing of joists, studs, and columns In keeping with its hallmark holistic and practice-oriented
approach, the book culminates in a complete building design case study that brings all the elements
together in a total building system design. Conforming throughout to the 2005 National Design
Specification (NDS) for Wood, Structural Wood Design will prepare students for applying the
fundamentals of structural wood design to typical projects, and will serve as a handy resource for
practicing engineers, architects, and builders in their everyday work.
  wood beam splice detail: Architect's Detail Library Fred A. Stitt, 1990
  wood beam splice detail: Design of Structural Elements with Tropical Hardwoods Abel O.
Olorunnisola, 2017-08-31 This book provides basic information on the design of structures with
tropical woods. It is intended primarily for teaching university- and college-level courses in
structural design. It is also suitable as a reference material for practitioners. Although parts of the
background material relate specifically to West and East Africa, the design principles apply to the
whole of tropical Africa, Latin America and South Asia. The book is laced with ample illustrations
including photographs of real life wood structures and structural elements across Africa that make
for interesting reading. It has numerous manual and Excel spread sheet worked examples and
review questions that can properly guide a first-time designer of wooden structural elements. A
number of design problems are also solved using the FORTRAN programming language. Topics
covered in the thirteen chapters of the book include a brief introduction to the book, the anatomy
and physical properties of tropical woods; a bri ef review of the mechanical properties of wood,
timber seasoning and preservation, uses of wood and wood products in construction; basic theory of
structures, and structural load computations; design of wooden beams, solid and built-up wooden
columns, wood connections and wooden trusses; as well as a brief introduction to the design of
wooden bridges.
  wood beam splice detail: Design of Wood Structures-ASD/LRFD Donald Breyer, Kenneth
Fridley, Pollock Jr., Kelly Cobeen, 2007-01-05 The leading text and reference on wood design,
updated to include the latest codes and data Continued the sterling standard set by earlier editions,
this indispensable reference leads you through the complete design of a wood structure (except for
the foundation), following the same sequence used in the actual design/construction process.
  wood beam splice detail: Recommended Residential Construction for the Gulf Coast , 2006
Past storms have shown that sound design and construction can significantly reduce the loss of life
and damage to property. FEMA has developed this design manual with the purpose to provide the
community of homebuilders, contractors and local engineering professionals with recommended
foundation designs and guidance for rebuilding homes destroyed by hurricanes in the Gulf Coast.
  wood beam splice detail: Practical Structural Design in Timber, Steel and Concrete
Ernest McCullough, 1926
  wood beam splice detail: Facilities Development Manual Wisconsin. Department of
Transportation, 1979
  wood beam splice detail: Recommended Residential Construction for the Gulf Coast -



Building on Strong and Safe Foundations ,
  wood beam splice detail: Timber Home Living , 1991 Timber Home Living introduces and
showcases the beauty and efficiency of timber homes to an eager custom home buying audience. The
magazine’s inspiring photography, informative editorial, quality advertising and essential resources
involves and encourages readers to pursue their dream home.
  wood beam splice detail: Design of Steel Structures (Vol. 1) Ramchandra, V. Gehlot,
2016-01-01 Twelfth edition, 2009 of this book is based on IS: 800-2007 and also newly revised IS:
883-1994 (code of practice for timber structures). New code of practice, IS: 800 is likely to be issued
soon. It is likely to introduce ``Limit State Design of Steel Structures''. Authors have distributed the
text in thirty four chapters in main text and one chapter `on Location of Shear Centre' in Appendix
A. Concept of Shear Centre and bending axis is important and significant and essentially needed to
understand simple theory of bending and so also unsymmetrical bending. Complete-text has been
updated and new matter added (e.g., elastic buckling, inelastic, stability and instability of columns
and compression members, torsional-buckling, torsional-flexural buckling, etc.). Behaviour of
web-stiffeners and web-panels specially near the end panels, tension-field action has been first time
included to familiarise the students with the concept. Durability of steel members have been
emphasized phenomenon of corrosion has been distinctly explained.
  wood beam splice detail: Architectural Construction Walter Charles Voss, Ralph Coolidge
Henry, 1926
  wood beam splice detail: Dividends from Wood Research , 1988
  wood beam splice detail: Handbook of Building Construction George A. Hool, Nathan C.
Johnson, 1920
  wood beam splice detail: NEHRP Recommended Provisions for Seismic Regulations for New
Buildings and Other Structures Eugene Zeller, 2001-06 Chap. 1 sets forth the general require. for
applying the analysis & design provisions contained in Chap. 2 through 12 of the Nat. Earthquake
Hazards Reduction Prog. Recommended Provisions for Seismic Reg's. for New Bldgs. & Other
Structures. It is similar to what might be incorporated in a code as administrative regulations. Also
includes info. on: quality assurance; ground motion; structural design criteria; architectural,
mechanical, & electrical components; seismically isolated structures; & design require. for
foundation, steel structure, concrete structure, composite steel & concrete structure, masonry
structure, wood structure, & non-building structures. Illustrated.
  wood beam splice detail: Standard Structural Details for Building Construction Morton
Newman, 1968
  wood beam splice detail: Practical Structural Design Ernest McCullough, 1926
  wood beam splice detail: How to Design, Build, Remodel & Maintain Your Home Joseph D.
Falcone, 1995-08 All the fundamentals of designing, constructing and keeping a home in top-notch
condition are contained in this fully illustrated, clearly written manual that can save consumers up to
70% on the cost of their homes. 1,000 illustrations and photos.
  wood beam splice detail: Architectural Graphic Standards The American Institute of
Architects, 2007-03-30 Since 1932, the ten editions of Architectural Graphic Standards have been
referred to as the architect's bible. From site excavation to structures to roofs, this book is the first
place to look when an architect is confronted with a question about building design. With more than
8,000 architectural illustrations, including both reference drawings and constructible architectural
details, this book provides an easily accessible graphic reference for highly visual professionals. To
celebrate seventy-five years as the cornerstone of an industry, this commemorative Eleventh Edition
is the most thorough and significant revision of Architectural Graphic Standards in a generation.
Substantially revised to be even more relevant to today's design professionals, it features: An
entirely new, innovative look and design created by Bruce Mau Design that includes a modern page
layout, bold second color, and new typeface Better organized-- a completely new organization
structure applies the UniFormat(r) classification system which organizes content by function rather



than product or material Expanded and updated coverage of inclusive, universal, and accessible
design strategies Environmentally-sensitive and sustainable design is presented and woven
throughout including green materials, LEEDS standards, and recyclability A bold, contemporary new
package--as impressive closed as it is open, the Eleventh Edition features a beveled metal plate set
in a sleek, black cloth cover Ribbon Markers included as a convenient and helpful way to mark
favorite and well used spots in the book All New material Thoroughly reviewed and edited by
hundreds of building science experts and experienced architects, all new details and content
including: new structural technologies, building systems, and materials emphasis on sustainable
construction, green materials, LEED standards, and recyclability expanded and updated coverage on
inclusive, universal, and accessible design strategies computing technologies including Building
Information Modeling (BIM) and CAD/CAM new information on regional and international variations
accessibility requirements keyed throughout the text new standards for conducting, disseminating,
and applying architectural research New and improved details With some 8,500 architectural
illustrations, including both reference drawings and constructible architectural details, Architectural
Graphic Standards continues to be the industry's leading, easily accessible graphic reference for
highly visual professionals.
  wood beam splice detail: Kortes Dam and Powerplant United States. Bureau of Reclamation,
1959
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