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Introduction to Wood Design - Course Overview 
Introduction
This course has been developed as a collaboration between the Government of Ontario, eCampusOntario, the Canadian Wood Council (CWC), and the University of Windsor. The materials form a template for an introductory course on structural wood design with emphasis on virtual delivery. The course is appropriate for inclusion in CEAB accredited engineering programs in Canada. 
Four-, six-, and twelve-week versions of the course are available to allow for the possibility of the course being included within existing courses or offered as an independent course. The material is appropriate for third or fourth year undergraduate students (fourth year recommended) or some course based graduate programs. It is assumed that the students have previously been exposed to wood as a material through a prior or concurrent materials course and have taken structural mechanics courses as prerequisites. Thus, the primary emphasis of the course is on designing wood structures based on the requirements of CSA O86 as well as the proper use of the Wood Design Manual (e.g., how to navigate the text and use the selection tables). Instructors are invited to modify the content of the course to reflect their teaching style, desired difficulty, and requirements for their program.  
Method of Delivery 
This course has been prepared to reflect traditional blackboard delivery of course material but in a virtual environment. The intention is that the notes are made available to the students and discussed during lecture complimented by explanations and examples, in this case, presented on a virtual whiteboard. Use of a tablet or similar device with writing capabilities is beneficial to supplement the notes and respond to questions. 
Although typed examples have been provided, response from students has overwhelmingly indicted a desire to have problems gradually solved. Thus, it is strongly recommended that the instructor work through the problem with use of a tablet or similar device. Alternatively, the instructor may gradually reveal the solution as the example is discussed. The example and tutorial files may be made available to students at the instructor’s discretion. However, marking aids (e.g., spreadsheet files) should never be shared directly with students. 
Required Texts and Software
Use of the Wood Design Manual is paramount to the course and a copy is required for all students. The course material is closely tied to the Wood Design Manual and the assignments and tests cannot be completed without access to the book. An optional (but recommended) text is the Introduction to Wood Design. In both cases, student discounts are available. Instructors are encouraged to contact the Canadian Wood Council for instructions on how to provide the student discount (orders@cwc.ca). 
· CWC. 2020. Wood Design Manual vol. 1 & 2 (Contains CSA O86-19). Canadian Wood Council.
· CWC. 2018. Introduction to Wood Design. Canadian Wood Council.
To aid in visualization of various structural systems and load paths, the course includes several 3D models to be shared with the students and shown during lecture. The 3D models can be viewed in eDrawings, which is a free software available for several operating systems (e.g., Windows, Mac, iOS, Android). The software is available at:
· www.edrawingsviewer.com/download-edrawings
The course places emphasis on design of connections with use of software in lieu of the design aids available in the Wood Design Manual. This reflects the inherent complexity of connection design and serves as an opportunity to integrate computer-based design aids into the course. Educational licenses for the WoodWorks Connections software can be obtained by contacting WoodWorks (sales@woodworks-software.com). Instructors are encouraged to make the tutorial videos available to their students: 
· woodworks-software.com/canadian-training-videos/
All course notes and other teaching aids have been provided in Microsoft Office and Open Office file formats. The material was developed using the former. Some formatting errors and omissions may have occurred in conversion to the latter format. Instructors are encouraged to review all materials before sharing with their students.  

Participants and Acknowledgements 
This course material has been developed primarily by Niel Van Engelen from the University of Windsor with support and feedback from Reed Kelterborn from the Canadian Wood Council. Additional materials were developed by Shelair Sinjari, Hediyeh Sheikh, Staecey-Merveille Ngabire, Danial Davarnia, and Joe Bouzide at the University of Windsor under the supervision of Niel Van Engelen. 
Questions on the course or corrections can be directed to Niel Van Engelen (niel.vanengelen@uwindsor.ca) or Reed Kelterborn (RKelterborn@cwc.ca). Acknowledgements of the origins of the course and course materials should be included where appropriate. 
Assessments
Depending on the course duration, the student assessment is based on a combination of assignments, tests, and a project. Assessments could also be derived from the tutorial materials. Multiple versions of the assignment and test problems are available to maintain the integrity of the course and academic integrity amongst the students. Instructors are recommended to provide students with different versions at random (in particular for the test problems). Each problem contains three versions and can accommodate an additional three (more versions beyond six can easily be included). Typed solutions with explanations have been provided for all assignments. Typed solutions are not provided for test problems to avoid widespread distribution. A spreadsheet tool has also been provided to aid in marking. In the tool, the evaluator can select what version the student received and modify inputs to reflect the student’s decisions and errors. Note that the spreadsheet tool has been developed specific to the context of the problem given and should not be used in other applications. To maintain integrity of the course, the spreadsheets should never be shared with students. 
Instructors are encouraged to use a combination of short-answer problems and detailed calculation problems for midterms and the final exam. The short-answer problems are largely conceptually based and serve as an evaluation of a student’s understanding of the theory versus their ability to follow a calculation procedure. It is recommended that the short-answer problems account for 15-40% of the final grade of the respective test. Selection of random problems for each student from question pools is encouraged. Allowing students to view only a single question at a time and to disable backtracking has also been found to minimize academic integrity violations if issues arise. 
Scope and Timeline 
For each of the four- six- and twelve-week versions of the course, the recommended syllabus description, covered sections and subsections, approximate topic duration, as well as assessments are indicated. Instructors are invited to adjust the content as appropriate for their circumstances and the level of the students. The assignments have been organized based on the twelve-week version, but individual problems can be selected to develop appropriate assignments for the four- and six-week versions. 
Four-week Course
This version primarily focuses on sawn lumber and covers common load conditions (e.g., tension, compression, bending, and shear). Design of connections is introduced with a focus on bolted connections. 
Syllabus Description: A concise introduction to wood as a construction material based on CSA O86 Engineering Design in Wood. 
Coverage: 
1. Introduction (Week 1)
a. Wood Products
b. Primary Types of Timber Structures
2. Sawn Lumber (Cl. 6) (Week 1-3)
a. Engineering Design Properties of Wood
b. Lumber Grading
c. Member Dimensions and Lengths
d. Correction Factors
e. Serviceability Requirements (Cl. 5.4)
f. Tension Resistance (Cl. 6.5.8)
g. Compression Resistance 
h. Shear Resistance (Cl. 6.5.4) 
i. Bending Moment Resistance (Cl. 6.5.3) 
j. Combined Loads (Cl. 6.5.9)
k. Built-up Members 
3. As a Structural System… (Week 3)
4. Connections (Cl. 12) (Week 4)
a. Introduction
b. Modification Factors
c. Shear Resistance at Connectors (Cl. 12.2.1.6)
d. Bolts and Dowels (Cl. 12.4)
Assessment: Two assignments and a midterm or exam (or a portion of a midterm or exam). 
· Assignment 1: Sawn Lumber 
· Assignment 2: Connections 
Six-week course 
This version primarily focuses on sawn lumber and covers common load conditions (e.g., tension, compression, bending and shear) as well as load paths and structural systems (e.g., floor systems, stud walls, diaphragms, shear walls). Design of connections is introduced with a focus on bolted connections. 
Syllabus Description: An introduction to wood as a construction material and the design of wood structures based on CSA O86 Engineering Design in Wood. 
Coverage: 
1. Introduction (Week 1)
a. Wood Products
b. Primary Types of Timber Structures
c. (Light) Wood-Frame Construction
d. Post and Beam (Heavy Timber) Construction
e. Post and Beam with Wood-Frame Construction
2. Sawn Lumber (Cl. 6) (Week 1-3)
a. Engineering Design Properties of Wood
b. Lumber Grading
c. Member Dimensions and Lengths
d. Correction Factors
e. Serviceability Requirements (Cl. 5.4)
f. Tension Resistance (Cl. 6.5.8)
g. Compression Resistance 
h. Shear Resistance (Cl. 6.5.4) 
i. Bending Moment Resistance (Cl. 6.5.3) 
j. Combined Loads (Cl. 6.5.9)
k. Built-up Members 
l. Decking (6.5.10)
3. Structural Panels (Cl. 9) (Week 3)
a. Member Dimensions and Lengths
b. Modification Factors
c. Resistance Calculations
4. As a Structural System… (Week 3)
5. Connections (Cl. 12) (Week 4-5)
a. Introduction
b. Modification Factors
c. Shear Resistance at Connectors (Cl. 12.2.1.6)
d. Bolts and Dowels (Cl. 12.4)
6. Lateral-Load-Resisting Systems (Cl. 11) (Week 5-6)
a. Analysis of Diaphragms 
b. Member Dimensions and Lengths (Cl. 11.5.3.3)
c. Modification Factors
d. Diaphragms
e. Shearwalls
7. Glulam (Cl. 7) (Week 6)
a. Glulam Grading
b. Member Dimensions and Lengths
8. Cross Laminated Timber (CLT) (Cl. 8) (Week 6)
a. CLT Grading
b. Member Dimensions and Lengths
Assessment: Three assignments, a midterm and exam (or a portion the exam). 
· Assignment 1: Sawn Lumber (tension, compression, bearing)
· Assignment 2: Sawn Lumber (panels, moment, shear)
· Assignment 3: Connections 
· Midterm 1: Sawn lumber & panels (Week 4 or 5)
Twelve-week
This version covers common load conditions (e.g., tension, compression, bending and shear) for sawn lumber, glulam and CLT as well as load paths and structural systems (e.g., floor systems, stud walls, diaphragms, shear walls). Design of bolted and nailed connections is introduced.
Syllabus Description: Introduction to structural wood design based on CSA O86 Engineering Design in Wood. Topics include wood as an engineering material; sawn lumber; structural panels; connections; lateral-load resisting systems; glulam; and cross laminated timber. 

Coverage: 
1. Introduction (Week 1)
a. Wood Products
b. Primary Types of Timber Structures
c. (Light) Wood-Frame Construction
d. Post and Beam (Heavy Timber) Construction
e. Post and Beam with Wood-Frame Construction
f. Design of Structures in Canada
2. Sawn Lumber (Cl. 6) (Week 2-4)
a. Engineering Design Properties of Wood
b. Lumber Grading
c. Member Dimensions and Lengths
d. Correction Factors
e. Serviceability Requirements (Cl. 5.4)
f. Tension Resistance (Cl. 6.5.8)
g. Compression Resistance 
h. Shear Resistance (Cl. 6.5.4) 
i. Bending Moment Resistance (Cl. 6.5.3) 
j. Combined Loads (Cl. 6.5.9)
k. Built-up Members 
l. Decking (6.5.10)
3. Structural Panels (Cl. 9) (Week 4)
a. Member Dimensions and Lengths
b. Modification Factors
c. Resistance Calculations
4. As a Structural System… (Week 4)
5. Connections (Cl. 12) (Week 5-6)
a. Introduction
b. Modification Factors
c. Shear Resistance at Connectors (Cl. 12.2.1.6)
d. Bolts and Dowels (Cl. 12.4)
e. Nails and Spikes (Cl. 12.9)
f. Joist Hangers (Cl. 12.10)
6. Lateral-Load-Resisting Systems (Cl. 11) (Week 7-8)
a. Analysis of Diaphragms 
b. Member Dimensions and Lengths (Cl. 11.5.3.3)
c. Modification Factors
d. Diaphragms
e. Shearwalls
7. Glulam (Cl. 7) (Week 9-10)
a. Glulam Grading
b. Member Dimensions and Lengths
c. Modification Factors
d. Tension Resistance (Cl. 7.5.11)
e. Compression Resistance Parallel to Grain (Cl. 7.5.8)
f. Compression Resistance Perpendicular to Grain (Cl. 7.5.9)
g. Compression Resistance at an angle to grain (Cl. 7.5.10)
h. Shear Resistance (Cl. 7.5.7)
i. Bending Moment Resistance (Cl. 7.5.6.5.1)
j. Combined Loads (Cl. 7.5.12)
8. Cross Laminated Timber (CLT) (Cl. 8) (Week 11-12)
a. CLT Grading
b. Member Dimensions and Lengths
c. Modification Factors
d. Tension Resistance
e. Compression Resistance – Load in plane (Cl. 8.4.5)
f. Compressive Resistance Perpendicular to the Panel (Cl. 8.4.7)
g. Compressive Resistance at an angle to the Panel (Cl. 8.4.8)
h. Flatwise Shear Resistance (Load out of plane) (Cl. 8.4.4)
i. Flatwise Bending Moment Resistance (Cl. 8.4.3)
j. Resistance to combined bending and axial compressive load (Cl. 8.4.6)
k. Deflections (Cl. 8.5.2)
Assessment: five assignments, two midterms, a project (optional) and an exam (or a portion the exam).
· Assignment 1: Sawn Lumber (tension, compression, bearing)
· Assignment 2: Sawn Lumber (panels, moment, shear)
· Assignment 3: Connections 
· Assignment 4: Lateral Load Resisting Systems
· Assignment 5: Glulam and CLT
· Midterm 1: Sawn lumber & panels (Week 6)
· Midterm 2: Connections & lateral load resisting systems (Week 10)
Learning Outcomes and Graduate Attributes
Learning Outcomes
Below is a list of recommended learning outcomes and the associated graduate attribute (listed in the subsequent section). This list should be reviewed and modified by the instructor as appropriate for the course content. 
At the end of this course, the successful student will know and be able to: 
· analyze structural problems to identify potential solutions using wood products [1]
· apply design standard provisions and requirements for the design of wood structural elements and systems [2]
· interpret and apply design aids to rapidly solve complex problems [2, 5]
· identify, analyze and design different structural systems for a variety of loads and failure modes [4]
· utilize software to assist in the design of wood connections [5]
· complete technical work and/or reports where individual contributions are combined and modified interactively with group members to form a complete structural design [6]
· effectively communicate technical concepts through written reports [7]
· demonstrate professionalism by submitting properly formatted detailed calculations while adhering to strict deadlines [7, 8]
· recognize and explain the limitations of design standards and the need to obtain information from multiple sources for a robust design [12]
Graduate Attributes
1. Knowledge base for Engineering
2. Problem Analysis
3. Investigation
4. Design
5. Engineering Tools
6. Teamwork
7. Communication
8. Professionalism
9. Impact of Engineering on Society and the Environment
10. Ethics and Equity
11. Economics and Project Management 
12. Lifelong Learning


Copyright Information
Use of the course material must follow the terms and conditions outlined by eCampusOntario. Acknowledgements for the origin of the course material should be included where appropriate.
With the permission of Canadian Standards Association, (operating as “CSA Group”), 178 Rexdale Blvd., Toronto, ON, M9W 1R3, material is reproduced from CSA O86:19, Engineering design in wood. © 2019 Canadian Standards Association. This material is not the complete and official position of CSA Group on the referenced subject, which is represented solely by the Standard in its entirety. While use of the material has been authorized, CSA Group is not responsible for the manner in which the data is presented, nor for any representations and interpretations. No further reproduction is permitted. For more information or to purchase standard(s) from CSA Group, please visit store.csagroup.org or call 1-800-463-6727.
	Other images contained within the course contain appropriate references for the source. If no reference is provided the image is obtained from the Canadian Wood Council with permission. Most pictures have been provided by the Forestry Innovations Investment Ltd. with permission. Under no circumstances can the images be used without appropriate reference to the source or outside of the course as currently incorporated. 
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