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APA – The Engineered Wood Association is a 
registered provider of AIA-approved 
continuing education under Provider Number 
G023. All registered AIA CES Providers must 
comply with the AIA Standards for Continuing 
Education Programs. Any questions or 
concerns about this provider or this learning 
program may be sent to AIA CES 
(cessupport@aia.org or (800) AIA 3837, 
Option 3). 

This learning program is registered with AIA 
CES for continuing professional education. As 
such, it does not include content that may be 
deemed or construed to be an approval or 
endorsement by the AIA of any material of 
construction or any method or manner of

handling, using, distributing, or dealing in 
any material or product. 

AIA continuing education credit has been 
reviewed and approved by AIA CES. 
Learners must complete the entire 
learning program to receive continuing 
education credit. AIA continuing education 
Learning Units earned upon completion of 
this course will be reported to AIA CES for 
AIA members. Certificates of Completion 
for both AIA members and non-AIA 
members are available upon request
_____________________________________________________________

Questions related to specific materials, methods, and services will 
be addressed at the conclusion of this presentation. 
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Webinar Attendee Survey

Aleeta Dene, PE https://www.apawood.org/

lateral-load-path-seismic-survey

1

2

3



APA - Lateral Load Path II: Tracing a Seismic 

Load Through a Wood Framed Structure

4/21/2021

2

Click to edit Master title style

4

 Understand the basic lateral load path through a simple 

building.

 Recognize basic components of the lateral load resisting 

system in wood buildings.

 Comprehend the role of various connections in completing 

the lateral load path.

 Understand the consequences of an incomplete load path.

Learning Objectives
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1. Ridge Beam

2. Post

3. Header

4. Jack Studs

5. Sill Plate

6. Foundation

7. Ground

Load Path Basics

Vertical (Gravity) Load Path
Load LoadLoad
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Load Path

Lateral load path is not intuitive…
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Load Path

Lateral load path is not intuitive…

Seismic Load
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Load Path Basics

Load LoadLoad

Lateral (Sideways) Load Path
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Load Path Basics

1. Load on wall

2. Transfer to roof

4. Transfer
to wall

5. Transfer 
to foundation

3. Connections
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Load Path Basics
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Loaded wall versus resisting walls
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Load Path Basics
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Load Path Basics

Loaded wall versus resisting walls
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Load Path Complications

Irregular Plan
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Load Path Complications

Uneven Loading
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Load Path Complications

Uneven Loading
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Load Path Complications

Open Front Diaphragms
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Load Path Complications

Cantilever Diaphragms
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Load Path Complications

Cantilever Diaphragms
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Load Path Complications

Cantilever Diaphragms
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Load Path Complications

Urbanize.LA

Urbanize.LA

Urbanize.LA
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How rigid is the diaphragm?

 Traditionally: light frame = flexible

 Diaphragm rigidity based on relative stiffness

Load Path Complications: Flexible v. Rigid
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What’s the difference?

 Torsion

 Force Distribution

 Collector Load

 Connection Load

Load Path Complications: Flexible v. Rigid

RIGID

FLEXIBLE
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Load Path Complications: Flexible v. Rigid

K K2KStiffness

.25wL .25wL.50wLFlexible

Rigid (no Torsion) .25wL .25wL.50wL

w
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Load Path Complications: Flexible v. Rigid

2K 2KKStiffness
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Load Path Complications: Flexible v. Rigid
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Load Path Complications: Flexible v. Rigid
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Load Path Complications: Flexible v. Rigid
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So What?

 Torsion means ALL the walls are participating

 Envelope approach = Rigid + Flexible

 Higher shear wall loads

 Higher connection loads

Load Path Complications
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Load Path Basics
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Resisted by 
Sheathing/Bracing

Racking

Resisted by Anchors

Base Shear

Resisted by hold-downs 
& Dead Load

Overturning

Load Path Basics

Effects of Lateral Forces
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Whole House Effects of Lateral Load Path Failures

Racking
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Load Path Basics

Shear Walls

Nailing from panels 
to framing resists 

shear in wall

Racking 
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Whole House Effects of Lateral Load Path Failures

Base Shear
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Load Path Basics

Shear Walls

Anchor bolts 
resist base shear

Base Shear 
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February 2008 

Macon Co.

‘Super Tuesday’ 

Tornado 

Whole House Effects of Lateral Forces

Overturning
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Load Path Basics

Shear Walls

Hold downs resist 

overturning

Overturning 
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Similar to diaphragm

 Sheathing

 Blocking

 Chords

Higher aspect ratio = 

higher deflection

Load Path Basics

Shear Walls
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Load Path Complications

Vertical Complications:

 Stepped Diaphragm

 Discontinuous Collector Lines

 Discontinuous Shear Wall
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Vertical Complications:

 Stepped Diaphragm

 Discontinuous Collector Lines

 Discontinuous Shear Wall

Load Path Complications

Vertically 
offset
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Load Path Complications
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Vertical Complications:

 Stepped Diaphragm

 Discontinuous Collector Lines

 Discontinuous Shear Wall

Load Path Complications
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Load Path Complications

Strap 
Location
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Load Path Complications
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Vertical Complications:

 Stepped Diaphragm

 Discontinuous Collector Lines

 Discontinuous Shear Wall

Load Path Complications
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Load Path Complications
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Load Path to Diaphragm 

Critical Connections

Wall Studs/ 
Sheathing

Nails
Top Plate/ 
Sill Plate

Nails/Clips

Floor 
Framing

Diaphragm 
Nails

Diaphragm 
Sheathing
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Load Path to Diaphragm

Critical Connections

Wall Studs/ 
Sheathing

Nails
Top Plate/ 
Sill Plate

Nails

Rim Board
Diaphragm 

Nails
Diaphragm 
Sheathing
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What to check:

 Nail penetration

 Nail size

Critical Connections
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Critical Connections
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Critical Connections
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Load Path to Diaphragm 

Critical Connections

Wall Studs/ 
Sheathing

Nails
Top Plate/ 
Sill Plate

Nails/Clips

Floor 
Framing

Diaphragm 
Nails

Diaphragm 
Sheathing
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Critical Connections
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Load Path to Diaphragm

Critical Connections

Wall Studs/ 
Sheathing

Nails
Top Plate/ 
Sill Plate

Nails/Clips

Floor 
Framing

Diaphragm 
Nails

Diaphragm 
Sheathing
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What to check:

 Sheathing nailing size & spacing

 Blocking requirement

 Tight to framing

 Overdriven nails

 Edge distance

Critical Connections: Diaphragm
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
Framing

Sill Anchors/ 
Holdowns

Foundation
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
Framing

Sill Anchors/ 
Holdowns

Foundation
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What to check:

 Sheathing nailing size & spacing

 Edge distance

 Collector continuity

Critical Connections: Shear Walls
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Critical Connections: Diaphragm
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
Framing

Sill Anchors/ 
Holdowns

Foundation
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What to check:

 Fastened on both legs

 Quantity of clips

 Tight to framing

Critical Connections: Shear Walls
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Critical Connections: Diaphragm
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
Framing

Sill Anchors/ 
Holdowns

Foundation
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What to check:

 Sheathing nailing size & 

spacing

 Edge distance

 Staggering

 Overdriven Nails

Critical Connections: Shear Walls
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
Framing

Sill Anchors/ 
Holdowns

Foundation

Click to edit Master title style

66

What to check:

 Sheathing nailing size & spacing

 Gaps between sheathing and framing

 Overdriven fasteners

Critical Connections: Shear Walls
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If there are gaps…why?

 Uneven wall surface?

 Is the stud plumb?

 Can the gap be fixed with additional fasteners?

Critical Connections: Shear Walls
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If there are overdriven fasteners?

 Is the panel dry?

 Are they overdriven more than 1/16”?

 Are more than 20% overdriven?

How can we fix it?

Add 1 for every 2 nails overdriven

 Add staples

Critical Connections: Shear Walls
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Shear Wall Load Path

Critical Connections: Shear Walls

Diaphragm 
Sheathing

Nails
Chords/ 

Collectors
Clips

Top Plate/ 
Sill Plate

Shear Wall 
Nailing

Wall 
Sheathing

Shear Wall 
Nailing

Wall 
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Foundation
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What to check:

 Sheathing nailing size & spacing

 Washer size & clear distance

 Sill anchor size & spacing

 Concrete edge distance

Critical Connections: Shear Walls
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What to check:

 Sheathing nailing size & spacing

 Connection of 2x posts

 Holdown attachment to post

 Holdown anchor size

 Concrete edge distance

Critical Connections: Shear Walls
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What to check:

 Sheathing nailing size & spacing

 Connection of 2x posts

 Tie-Down tension

 Concrete edge distance

Critical Connections: Shear Walls
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What to remember:

 GOAL = GROUND

 Just because it’s wood, doesn’t mean it’s “FLEXIBLE”

 Load distribution changes depending on how “RIGID”

 Ductility is based on the wood AND the fasteners

Critical Connections: Shear Walls
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Aleeta Dene, P.E.
Aleeta.Dene@apawood.org

Help Desk

Phone: (253) 620-7400

helpdesk@apawood.org

www.apawood.org
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APA Update Newsletter
(www.apawood.org)
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APA Update Newsletter
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Field Services Division Territories

Denver

PNW
Canada

S California

Charlotte

Atlanta

Florida

N Texas

S Texas

Mid Atlantic

N Atlantic

Chicago
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