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The APA – The Engineered Wood 
Association is a Registered Provider 
with The American Institute of 
Architects Continuing Education 
Systems (AIA/CES), Provider 
#G023.
Credit(s) earned on 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.

This course 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.
_____________________________
_
Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation.

Webinar Attendee Survey

https://www.apawood.org/lateral-load-path-basics-survey
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APA Publications

APAWood.org

• Understand the complete lateral load path

• Identify common framing errors within this path 

• Understand the consequences of an incomplete path

• Discuss and evaluate code requirements for critical 
details

Learning Objectives

• Basics – Load Path and Braced Walls

• Whole House Effects of Lateral Load Path Failures

• Lateral Load Path – Big Picture

• Lateral Load Path – Detailed Review

Agenda
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Basics:
• Load Path
• Braced Walls

Vertical Load Path 
- fairly intuitive

Lateral Load Path
- not as intuitive

Load Path

There are 2 types of load paths: 

A load path takes a load on the structure from the point 
of origin to the foundation.

Load Path

Lateral load path is not intuitive…

Windward Leeward

Uplift
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How Do Braced Walls Work?

Wall Framing Hinge

Hinge

How Do Braced Walls Work?

Panel resistance 
imparted to wall 
framing
(Prevents hinging)

Wall Framing

Whole House Effects of 
Lateral Load Path Failures
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Resisted by Bracing

Racking

Whole House Effects of Lateral Load Path Failures

Whole House Effects of Lateral Load Path Failures

Racking

Whole House Effects of Lateral Load Path Failures

Racking
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Resisted by Bracing

Racking

Resisted by Anchors

Base Shear

Whole House Effects of Lateral Load Path Failures

Whole House Effects of Lateral Load Path Failures

Front of 
foundation

Front of house

Base Shear

Resisted by Bracing

Racking

Resisted by Anchors

Base Shear

Resisted by Hold-
Downs & Dead Load

Overturning

Whole House Effects of Lateral Load Path Failures
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February 2008 

Macon Co.

‘Super Tuesday’ 
Tornado 

Whole House Effects of Lateral Forces

Overturning

Overturning

Overturning Hold-down straps next to a garage opening

Overturning

Overturning
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House – to – Foundation
Overturning Loads – Hold-Downs

Overturning Overturning

Lateral Load Path – Big Picture

2nd floor sheathing

1st floor sheathing/slab

Roof sheathing

Lateral Load Path
Big Picture

This wind load gets 
distributed to the 
roof sheathing

This wind load gets 
distributed to the 2nd

floor sheathing

This wind load gets 
distributed to the 1st

floor sheathing/slab

The ultimate goal: get all of the wind load out of the house and into the ground.

Wind
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Lateral Load Path
Big Picture
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RESISTANCE (wall bracing)

RESISTANCE (wall bracing)

Loaded wall versus resisting walls

1

2

A B

Floor/Roof System

Lateral Load Path
Big Picture

2nd floor system wind load

1st floor wall bracing load

Roof system
wind load

The ultimate goal: get all of the wind load out of the house and into the ground.

2nd floor wall bracing load

1st floor system wind load

Whole house wind load

Lateral Load Path – Detailed Review
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 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

 Second story wall sheathing – to – first story wall sheathing

 Floor system – to – wall sheathing

 Wall sheathing – to – sill plate

 House – to – foundation

Critical Connections for Lateral Loads

Studs – to – floor/roof
– Lateral loads

Critical Connections for Lateral Loads

Studs – to – Floor/roof 
Lateral Load

Studs must span from floor-to-floor or floor-to-roof

28

29

30



1/20/2021

11

Studs – to – Floor/roof
Lateral Load 

Studs – to – Floor/roof
Lateral Load

Studs – to – Floor/roof
Lateral Load

Unsupported 
ends of studs
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Studs – to – Floor/roof
Lateral Load

Studs – to – Floor/roof
Lateral Load

Studs – to – Floor/roof
Lateral Load

Tie gable end walls back to the structure
Gable end truss 
top chord Tension-tie strap, attach with 

(8) 10d common nails, each 
end of strap Roof Trusses

(3) 10d common 
nails (typical)

2" x 4" continuous 
lateral brace @ 6' on 
center. Lateral brace 
sized to extend from 

end wall to over 3 
interior trusses plus 6". 

2x4 flatwise blocking 
between truss bottom chords

Gable end truss 
bottom chord
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 Studs – to – floor/roof

Roof sheathing – to – roof rafters/trusses
– Uplift loads

Critical Connections for Lateral Loads

Roof Sheathing - to - Roof Rafters/Trusses
Uplift Load

Wind
2018 IRC - Figure R301.2(8)

Higher uplift loads occur 
at edges and ridges

Roof Sheathing - to - Roof Rafters/Trusses
Uplift Load

2018 IRC - Table R602.3(1), Footnote ‘f’ –
requires tighter fastener spacing at edges, 
ridges, and gable ends.

Ridge
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Roof Sheathing - to - Roof Rafters/Trusses
Uplift Load

Roof Sheathing - to - Roof Rafters/Trusses
Uplift Load

 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

Roof rafter/trusses – to – top plates
– Uplift and lateral loads

Critical Connections for Lateral Loads
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Roof Rafters/Trusses - to - Top Plates
Uplift and Lateral Loads

Lateral load from 
roof system

Uplift load from 
roof sheathing

WIND

Roof Rafters/Trusses - to - Top Plates
Uplift and Lateral Loads

Roof Rafters/Trusses - to - Top Plates
Uplift and Lateral  Loads
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Roof Rafters/Trusses - to - Top Plates
Uplift and Lateral  Loads

 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

Top plate – to – wall sheathing
– Uplift loads

– Lateral loads

Critical Connections for Lateral Loads

Top Plate – to – Wall Sheathing
Uplift Loads

Upper-Top 
Plate

Lower-Top 
Plate
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Top Plate – to – Wall Sheathing
Uplift Loads

Upper-Top 
Plate

Upper-Top Plate

Top Plate – to – Wall Sheathing
Uplift Loads

Top Plate – to – Wall Sheathing
Uplift Loads

Upper-Top 
Plate

Lower-Top 
Plate

The sheathing should be 
attached to the upper-
top plate all the way 
around the house for a 
complete load path.
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Top Plate – to – Wall Sheathing
Lateral Loads

The lateral load is only 
transferred to the wall 
sheathing at bracing 
locations.

Lateral Load 
in top plates

Collector

Critical Connections for Lateral Loads

 Studs – to – structure

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall – sheathing

Wall sheathing – to – framing
– Uplift loads

– Lateral loads

Wall Sheathing – to – Framing
Uplift Loads

Uplift Load 
from above
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Wall Sheathing – to – Framing
Lateral Loads

Lateral Load 
from above 6” on center

12” on center

 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

Second story wall sheathing – to – first story wall sheathing
– Lateral and uplift loads

Critical Connections for Lateral Loads

Second Story Sheathing – to – First Story Sheathing
Lateral and Uplift Loads

Collector

2nd floor

2nd floor 
wall

1st floor wall 
bracing

Lateral and Uplift Load

Wind Uplift 
Load

Uplift 
Load

Wall sheathing 
fasteners
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Second Story Sheathing – to – First Story Sheathing
Lateral and Uplift Loads

Second Story Sheathing – to – First Story Sheathing
Lateral and Uplift Loads

Second Story Sheathing – to – First Story Sheathing
Lateral and Uplift Loads
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 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

 Second story wall sheathing – to – first story wall sheathing

Floor system – to – wall sheathing
– Lateral loads

Critical Connections for Lateral Loads

WALL BRACING

WALL BRACING

Floor System

Floor System – to – Wall Sheathing
Lateral Loads

This wind load gets 
distributed to the 2nd

floor sheathing

Floor System – to – Wall Sheathing
Lateral Loads

Blocking or 
rim bord/joist

2nd floor

2nd floor 
wall

Wall bracing

Wall sheathing 
fasteners

Collector
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 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

 Second story wall sheathing – to – first story wall sheathing

 Floor system – to – wall sheathing

Wall sheathing – to – sill plate
– Uplift and lateral loads

Critical Connections for Lateral Loads

Wall Sheathing – to – Sill Plate
Uplift and Lateral Loads

Attachment to sill plate

Uplift load

Sill plate

Wall Sheathing – to – Sill Plate
Uplift and Lateral Loads

Sill 
Plate

Carpet

Exterior 
Wall
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Wall Sheathing – to – Sill Plate
Uplift and Lateral Loads

 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

 Second story wall sheathing – to – first story wall sheathing

 Floor system – to – wall sheathing 

 Wall sheathing – to – sill plate

House – to – foundation
– Lateral and uplift loads

– Overturning loads

Critical Connections for Lateral Loads

House – to – Foundation
Lateral and Uplift Loads –Anchor Bolts

2018 IRC requires anchor bolts at maximum 6’ 
on center with at least (2) bolts per sill plate. 
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House – to – Foundation
Lateral and Uplift Loads –Anchor Bolts

House – to – Foundation
Lateral and Uplift Loads –Anchor Bolts

House – to – Foundation
Lateral and Uplift Loads –Anchor Bolts

This is where all 
the wind load is 
trying to go!
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House – to – Foundation
Lateral and Uplift Loads –Anchor Bolts

 Studs – to – floor/roof

 Roof sheathing – to – roof rafters/trusses

 Roof rafter/trusses – to – top plates

 Top plate – to – wall sheathing

 Wall sheathing – to – framing

 Second story wall sheathing – to – first story wall sheathing

 Floor system – to – wall sheathing

 Wall sheathing – to – sill plate

 House – to – foundation

Critical Connections for Lateral Loads

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

APA Update Newsletter
(www.apawood.org)

APA Update Newsletter
(www.apawood.org)
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Denver

PNW
Canada

S California

Charlotte
Atlanta

Florida

N Texas

S Texas

Mid Atlantic

N Atlantic
Chicago

Field Services Division Territories

Thank you!

www.apawood.org

www.apawood.org/help
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