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Presented by: Stephanie Rees

 Understand how the material properties of wood can affect 
construction in order to resolve common framing challenges.

 Understand how the consistency of design and building practices 
can impact the quality of wood structures and how to use 
consistency to improve construction.

 Learn how moisture affects wood products and how to prevent 
some common challenges arising from moisture exposure.

 Understand how wind or seismic forces impact the roof, walls, 
floors, foundation, and connections of a structure; the concept of a 
continuous load path; and its importance in structural integrity.

Learning Objectives

1. Wood has a strong and weak direction 

2. Wood moves 

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas
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1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas

Wood in Compression

Compression

Parallel

Wood in Tension

Tension

Parallel
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Wood in Compression

Stronger Weaker

Parallel Perpendicular

Tension perpendicular to grain  

Connecting Wood

Face

Core

Center

Core

Back

Plywood Layup

a
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Oriented Strand Board Layup

Span Rating Design Criteria

2. Continuous across 
three or more 

supporting members

1. Strength axis 
perpendicular to 
supports

Wood’s Strength Axis
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Grain
direction

Too
narrow

Narrow Roof Sheathing
 If WSP is 16" to 24"
 2 clips at lower edge

 block lower edge

 If WSP is 12" to 16"
 block lower edge

 If WSP is less than 12"
 block upper and

lower edges

Narrow Width Roof Sheathing
Form R275

I-Joist
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 I-joist
Used for floor & roof framing

Long lengths available

Wood's Strength Direction

Flange
(LVL or lumber)

Web
(OSB)

Bending Force in Flanges

Uniform Load

Forces are Max. at 
LC

LC

Bending Force in Flanges

Bending Forces are Max. at 

Compression
Tension

LC
LC

Uniform Load
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Shear Force in Web

Collected Shear (Vertical) Force 
is Max. At Supports

LC

Uniform Load

Wood in Bending

Compression

Tension

Cutting Holes in I-Joists

LC
Hole Size in Proportion to Shear Force

Uniform Load

BC B C

Shear Force
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2x diameter 
of larger 

hole

3/4x 
diameter

Group of holes

Pre-scored knockout

Cutting Holes in I-Joists
Form Z725

Wood's Strength Direction

Knockouts
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Laminated Veneer Lumber 

Permissible Holes for LVL
Form G535

Zone where holes are permitted for passage of wires, conduits, etc.

• No holes greater than 2” in diameter.  No more than 3 holes per span.
• APA Technical Note V900 has guidance for large diameter holes in LVL

Minimum amount of spacing
= 2 x diameter of the largest hole

1/3
1/3
1/3

d

1/3 span 1/3 span 1/3 span
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Field Notching and Drilling 
of Laminated Veneer Lumber

APA Field Notching and Drilling of Laminated Veneer Lumber – Form G535

Cripple stud

Laminated Strand Lumber 
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Glulam

I-Joist Compatible (IJC) Glulam

Dispersal of Strength 
Reducing Characteristics
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Shear Force

Bending Moment

Glulam Anatomy

Uniform Load

aa Support (wall) Support (wall)

Tension Zone

Inner Zone

Tension Zone

Compression Zone

Inner Zone

Tension Zone

Unbalanced Beam Balanced Beam

Balanced and Unbalanced Glulam

Wood’s Strength Direction
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Wood’s Strength Direction

Engineered Lay-ups

Inner zone

Critical Tension Zone

Compression zone

Tension zone

APA Field Notching and Drilling of Glued Laminated Timber Beams - Form S560

Wood’s Strength Direction

APA Field Notching and Drilling of Glued Laminated Timber Beams - Form S560
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1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas

6” min. clearance 

Sheathing Panels Expand

1/8" spacing

APA Rated SheathingAPA Rated Sheathing

Wood Structural Panel Buckling

L = 96"

L (after expansion) = 96.125"

h = 2.12"

L = 48"

L (after expansion) = 48.125" 

h = 1.5"
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Roof Sheathing Expands
with Moisture NOT Temperature

1/8” spacing 

APA Rated Sheathing
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High Risk 
Application
Panels parallel to 

supports

Edge nailing 4" 
o.c. or closer

Excessive 
exposure to rain

Wood Structural Panel Buckling
Form D481

High risk because the conditions may reduce edge gap’s 
effectiveness in absorbing panel expansion. 

Wood Moves
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Wood Moves

Seasoning Checks

Wood Properties

Seasoning check (uneven surfaces with torn wood fiber)
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Seasoning Checks

Wood Properties

End face

End check

APA Owners Guide to Understanding Checks in Glued Laminated Timber – Form F450

Wood Properties

Side face

Side check

Seasoning Checks

Technical Note: Owners Guide to Understanding Checks in Glued Laminated Timber

Wood Properties

Bottom check

Bottom face BOTTOM 
CHECK

Seasoning Checks

APA Owners Guide to Understanding Checks in Glued Laminated Timber – Form 450
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i

Checking Evaluation
Guidelines established for what size 

checks are OK without an engineering 
analysis 

Published in Owners Guide to 
Understanding Checks in Glued 
Laminated Timber

Wood Properties

1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas

Poor Framing Alignment
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Roof Cosmetics

Roof Cosmetics

For better roof appearance: 
 Consistent roof framing
 APA installation recommendations
 Proper attic ventilation / air sealing
 Laminated shingles

Framing Issues
Inconsistent Materials

Do not mix sawn lumber and engineered wood products
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Consistency Counts

Inconsistent Materials-
Do not mix sawn lumber and engineered wood products

Lay Panel in Fresh Adhesive
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Fully Fasten with Clamping Force

Consistency Counts
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Consistency Counts

Inconsistent spacing & span

Inconsistent feel 
& performance

Consistency Counts

Consistent Spacing & Span

1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas
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 IBC 2018 1604.4
 “Any system of method of construction to be used shall be based on a 

rational analysis in accordance with well established principles of mechanics. 
Such analysis shall result in a system that provides a complete load path 
capable of transferring loads  from their point of origin to the load-resisting 
elements.”

Load Path

Vertical Load Path Lateral Load Path

Vertical Load Path

Vertical (Gravity) Load Path

Load Path

Load LoadLoad

2. Post

3. Header

4. Jack Studs

1. Ridge Beam

5. Sill Plate

6. Foundation

7. Ground
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Load Path Continuity

Add header joists

Load Path Continuity

Notch

Pre-engineered Connectors
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Vertical Load Path Continuity

Wall Load Above

Stacking Walls

1/16" 

Vertical Load Path Continuity
Squash Blocks

APA Performance Rated I-Joists - Form Z725

1d

Vertical Load Path Continuity
Squash Blocks
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APA Rim Board®

Min. bearing 1 ¾”

1b

APA Performance Rated I-Joists Design and Construction Guide Form Z725

Blocking Panel

1g

APA Performance Rated I-Joists Design and Construction Guide Form Z725

Connection Techniques

Multi-ply linear 
members and 
inter-ply 
shear/load 
transfer

APA Simple Solutions: LVL Beams & Headers - Form S700 
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LVL Floor Beams

Lateral Load Path

Lateral Load Path

1. Load on wall

2. Transfer to roof

4. Transfer
to wall

5. Transfer 
to foundation

3. Connections
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Lateral (Sideways) Load Path

Load Path

Load LoadLoad

Effects of Forces

Load Path Continuity

Resisted by 
Bracing

Racking

Resisted by 
Anchors

Base Shear

Resisted by Hold 
Downs & Dead Load

Overturning

Racking

Garland, Texas – 2015
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APA Narrow Wall Bracing Method

Base Shear

Overturning
2003 Missouri 
Tornado
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Load Path Continuity 

Rim Board Connections

Garland, Texas – 2015

Wall framing with glulam columns

Full Height Studs
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Building for High Wind Resistance

1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas

Four D's of Wall Design

Prevent Moisture Intrusion

3. Drying

4. Durable

1. Deflection

2. Drainage
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Prevent Moisture Intrusion

Proper House Wrap Installation Details

And here too!And here too!

Here 

Roof-Wall Intersection
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Kick-out
Flashing

Roof-Wall Intersection

Treated Beams and Columns

Durability

Prevent Elevated Moisture and 
Condensation in Attic Areas
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Prevent Elevated Moisture and 
Condensation in Attic Areas

Prevent Moisture Intrusion in Subfloors

Fans
Dehumidification

Prevent Moisture Intrusion 
Drying of Subfloor
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Prevent Moisture Intrusion

EXPOSURE 1

Exposure due to 
construction delays

EXTERIOR

Long term weather
exposure

OR

Prevent Moisture Intrusion

Improper Storage

1. Wood has a strong and weak direction 

2. Wood moves

3. Strive for consistency

4. Load path continuity

5. Protect construction from moisture 

The Main Ideas
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Frame for Success

APA Field Staff
Find your Local Field Services Representative

www.apawood.org/field-services
help@apawood.org
www.apawood.org

Questions?

APA Update Newsletter
(www.apawood.org)

APA Update Newsletter
(www.apawood.org)
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APA Update Newsletter
(www.apawood.org)

Denver

PNW
Canada

S California

Charlotte
Atlanta

Florida

N Texas

S Texas

Mid Atlantic

N Atlantic
Chicago

Field Services Division Territories
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Thank you!

www.apawood.org

www.apawood.org/help


