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Whatis

APA - The Engineered Wood Association?

APA

CEU Credit

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-AlA members
are available upon request.

Approved
Continuing
Education

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.




Disclaimer

The information contained herein is based on APA - The Engineered Wood Association’s continuing
programs of laboratory testing, product research and comprehensive field experience. No warranties,
express or implied, including as to fitness for a particular purpose, are made regarding this
publication. Neither APA nor its members shall be liable, or assume any legal liability or responsibility,
for damages, direct or indirect, arising from the use, application of, and/or reference to opinions,
findings, conclusions or recommendations included in this presentation. Consult your local
jurisdiction or design professional to assure compliance with code, construction and performance
requirements. Because APA has no control over quality of workmanship or the conditions under
which engineered wood products are used, it cannot accept responsibility for product performance
or designs as actually constructed.

© Copyright. 2026. APA - The Engineered Wood Association. All rights reserved. No part of this
presentation may be reproduced, distributed, transmitted, displayed, or published without prior
written permission of APA. No part of this handout may be entered, input, or used to teach or train a
machine learning or artificial intelligence tool or system. Presentation recorded 10/14/2026.
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Portions of Webinar from ICC

Tables R602.10.3(1); R602.10.3(2); R602.10.5; R602.10.5.2;
R602.10.3(3); R602.10.3(4); R602.10.6.5.4; and Table R602.3(5); and
Figures R301.2(2); R301.2.2.1(1) and R301.2.2.1(2); and Figures
R602.10.3.1, R602.10.2.2, R602.10.7, R602.10.8(1) & R602.10.8(2);
and Figures R602.10.6.5.2, Figure R602.11.2, 602.10.9 and Figure
R602.10.6.4 are copyrighted excerpts from the 2024 International
Residential Code. Copyright © 2024. International Code Council,
Inc. All rights reserved. Reproduced with permission granted by
ICC in August 2026. www.ICCSAFE.org.

Today's Presenter

Engineered Wood Specialist

= Structural engineer

= In the 1% who love wall bracing
= Qutdoors enthusiast

Jacquelyn Miller, PE
Engineered Wood Specialist

(OFs545

Your Feedback is
Important to Us!




Learning Objectives

= Describe the reason wall bracing is critical to a safe
structure.

= Evaluate the bracing methods presented in the IRC.

= |dentify the limits of wall bracing in the IRC and
recognize common pitfalls.

= Select braced wall lines for a structure and locate
appropriate offsets.
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What's Next in the Series?

Part 2: Part 3: Part 4:
Wall Bracing Wall Bracing Advanced Wall
Wind Design Seismic Design Bracing

APA

Why Do We Need
Wall Bracing?

5
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Load Path R301.1 Application

The construction of buildings... shall result in a... complete load
path... for the transfer of loads... to the foundation.

Nm

10 Vertical Load Path Lateral Load Path

10
Vertical Load Path
N Load B Load BN Load B8
- if’/\ 1. Ridge Beam
L 2. Post
]
3. Header
4. Jack Studs
5. Sill Plate
6. Foundation
11
Lateral Forces
Wind Seismic
B ,____'__________:‘,"
Force = Force =
Pressure x Area Mass x Acceleration
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Lateral Load Path

3. Floor Diaphragm 1 @
J' 2 § ‘ﬂ/ 2. Connection to
Floor
4. Braced Wall SR G @
Panel 1
:@}7 1. Wall Assembly
5. Anchor'Bolts
6. Foundation
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Loaded Wall vs. Resisting Walls
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Flipped Loaded Wall vs. Resisting Wall
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(Wall Bracing)
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Wind Speed Map R301.2(2)
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Figure Courtesy ICC
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Seismic Risk Map R301.2.2.1 é
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Lateral Load
Path Failures
Zra
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Lateral Resisting Failure é
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Racking Base Shear Overturning
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R rnados 2015 é

owlett/Garland To

20

ﬂ

Tennessee Tornados 2020

Front Wall
of House

Front of
_ Foundation Wall
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Rowlett Tornado 2015

22
Why Now?
23

24



Tﬂ

ypical Home Built in the 1970s

9/25/2026

25

ﬂ

Typical Home Built in the 1990s
5 = ' R ‘&‘t 4
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Tﬂ

ypical Home Built in the 2010s
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ypical Home Built Today

Tﬂ
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28
Can't Al do
this for Me?
29

ypical Home Built Today

Info I told it:
= Use the 2024 IRC

= Wind Speed = 115 mph

= Seismic Design Cat.
= One-story

= Use CS-WSP for Ext walls

= Use GB for Int walls
= Wind Exposure B

= All windows are 5ft tall

= Wall Height = 10ft

=B

P

= Eave-to-Ridge Height = 10ft

ﬁﬁlﬁt}fﬁl ;

Tﬂ

30
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Al Errors for Wall Bracing Design

2. Applicable Adjustment Factor (2024 IRC) Spacing Rule

For CS-WSP walls with unblocked horizontal joints: .

«  Adjustment factol

25 ft along a braced wall line {IRC R602.10.1.4)

Corners

ach exterior wall line must have a brace:
‘ Should be 2.0
+ Panels are stacked vertically

nel
* Withig 12.5 ft of each end of the wal
= Horizental joints are not blocked

+ Vertical edges remain supported by studs

(15% reduction in effective bAing capacity}

This factor applies when

31

Maximum spacing between braced wall panels:

Should be 20ft

Should be 10ft
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Al Errors for Wall Bracing Design

+. PFHor PFHor . |

3.1 Top Exterior Wall (~44 ft) | cS-PF—~—€8.PF |
Correct placement: | e - -
1. Leftend: | 1 .

* One 41t panel with its e6ge § 1011t from the corner | 'wsp WSP WSP
2. Right end: s | i = L

.g e 4.1t panel with ts edge £ 10 f from the comer FH = bR T
3. Middte: ] l i

= One 4-ft panel 5o that no spacing exceeds 20 ft i
Gt ] 1

32

Al Wall Bracing Design Trial 2

33
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Truth About Al and Wall Bracing

Are some of the braced wall panels in windows and openings?

Yes—and good catch. Several of them are.

That's one of the weaknesses of the Al-generated image. It created something that looks like a structural
bracing planf but it does not understand the IRC requirements for braced wall panels.

Under the 2024 IRC R602.10, a CS-WSP braced wall panel must generally consist of a full-height segment
of wall between openings. It cannot simply pass through:

windows,

doors,

garage openings,

or other wall openings.

34

Limits of Wall Bracing

APA

35

Code Section R106.1.3

“For buildings and
Bl Ccs-wsp structures utilizing
B CS-PF braced wall design,
and where required
by the building
official, braced wall
lines shall be
identified on the
construction
documents.”

36
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Braced Wall Panel Limitations

Ultimate Design Wind
Speed < 140mph

g
(’—

Maximum Story

Height = 11".

or 137"

= SUSESE
BT ca

7

Seismic Design
tegory Limitations

Limitations

= 3-stories maximum

= Ultimate design wind
speed < 140 mph (1)

= SDC limitations

= Maximum story height
=11-7"or 13-7"
(R301.3)

= Townhome
configuration

= Others per Chapter 3

(1) Areas requiring wind design in Figure

R301.2.1.1 may not use the IRC for
lateral provisions.

9/25/2026

37

Seismic Limits

Wind Requirements Only

Seismic Design One- an‘d two- PTETEES
Category family
A&B N/A N/A
[+ N/A Seismic Req. Apply
D, Seismic Req. Apply | Seismic Req. Apply
D, Seismic Req. Apply | Seismic Req. Apply
D, Seismic Req. Apply | Seismic Req. Apply

Wind and Seismic Requirements

38

Townhouse Limits (R202)

Open on
two sides

39
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Is this a Townhouse?

Only open
on one side

40

Engineered Design (R301.1.3)

Shear Walls
" = Any building
size/shape

= Wind — no limit

= SDC - no limit

= Calculations required

= May require hold-
downs — check
calculations for
requirements

Prescriptive vs. Engineered
Prescribed material & nailing j Calculated load, material & nailing j

| / M /

Braced
T Wall ™ ™ Shear T
Panel Wall

(BWP)

N

Holdﬂ-down
capacity calculated

42
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Types of Braced
Wall Panels

v
>
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43

Stud and Plate Assembly é

wovea =
—

e 5
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Effect of Adding a Panel é

-y ]

Panel resistance
imparted to wall framing
(prevents hinging)

45
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Braced Wall Panel >
(prevents hinging)

Effect of the Interior Finish

» < 7 Hinge
" Interior Finish

AN

5 — Hinge
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Intermittent vs. Continuous

Wood S{rllétural P;nelé y
Wood Structural Panels

47

Intermittent Bracing Methods

'Wood Structural
Panels

Diagonal Wood Boards

48
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Intermittent Bracing Methods

Structural

Fiberboard Sheathing

Gypsum Board

9/25/2026

Particleboard ‘

49

Intermittent Bracing Methods

Portland Cement

Plaster Methods
Hardboard Panel
Siding
Alternate Braced Wall
i e Hold-down capacity
k 4 per Table R602.10.6.1
i 1S Min. 3/8" category wood
X /_ structural panel sheathing
i i Single story — 6" o.c. min
| &~ Bottom of 2-story - 4" o.c. min
i 1 Anchor bolts 1/2" (2)
| #4 bars top and bottom for -
[l ‘~ ) foundation reinforcement |
| 17 :/_ 12" x 12" min. footing
Section R602.10.6.1

17
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ﬂ

Portal Frames with Hold-Downs
Section R602.10.6.2

Extended header

8'to10" E

= =
& Opening & Opening |&

L Il
#—#—16" or 24" min.

54

ﬂ

Portal Frame at Garage
Section R602.10.6.3

12 Max fotal wall height

55
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Continuously Sheathed Portal Frame
Section R602.10.6.4

2001 4G Toia RAOE 1054
OUTSIDE KLEVATION
[ —

OuTSIDE ELEVATION si08 LEVATION |

Aocben bt o
o A1

‘OVER CONCRETE O MASONRY BLOCK FOUNDATIGN.

Ho
0. Sem EC b okl requivemees
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Proprietary Narrow Wall Solutions

57

Continuous Bracing Methods

Continuosly
Sheathed Structural
Fiberboard

y
Sheathed WSP

Contiusly
Sheathed at Garage

58
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Alternate Sheathing

P
Product y
TESTED SHEAR WALLRESUITS 1O PANUFACTURCR'S FURLIHED DG VALUES (AT 1605
ORI 10 S 10405
Performance of Flexible Structural Sheathing ¥ Ty M E2124 Mathed C) Sheas Woll Test Eevin
(ndependent Evaluations of Pubished Design Vahes) % - Glormsin 1t HUL Obshonin [l Avivuse
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Laying Out

Braced Wall Lines

;
>

60

Braced Wall Lines

Maximum Spacing
Wind = 60'-0"
Seismic = VARIES

= Cat.C=50-0"

= Cat. Do-D2 = 35-0"

61
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What if We Exceed the Spacing?

9/25/2026

62

= Maximum 4ft
offset on either

Braced Wall Line Offsets
Q170 35' (c)

’ 4 ‘ | ,
sideofthe BWL @+ e BWL |8
= BWL can align
with a wall or fall
in between walls 42'-6"
(2 2 BWL
L
63
Section R602.10.1.2
2'*1.5+2'*1.5=6'
0 0 + O
17 35'
2'CS-PF 2'CS-PF
o 4 3' WSP .
—— =047< 4+4=8
8 +6+3

64
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Simpler Version

Stopping and Starting BWL

Complicated Version

9/25/2026

® © 0o o
@ —----- - +-@
e o
‘ )
ol = Lo
65
Spacing for Multiple BWLs
*BWLA: 17'-0" Q0 35 (c]
4' f i .
« BWLB: Q1 e Ak
(17'-0"+35'-0")
2
426"
= BWL C: 350"
L 6" 1
(2 22 1[\ 7777777 | BWL
LI S G— S—
66

Length*cos(¢)

ﬂ

Angled Walls (R602.10.1.4)

67
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o____

Angled Walls Longer than 8'

9 BWLG\

Spacing?

6
Q, fbo\'\\ <8-0"

N

W% -

BWL

Spacing?
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68

Mixing Bracing Meth

Intermittent

ods

Section R602.10.4.1
Item #1: mixing
intermittent and
continuous methods
from story to story

69

Mixing Bracing Methods

Gypsum

WSP or
CS-WSP

Section R602.10.4.1
Item #2: mixing
intermittent and
continuous bracing
methods from BWL
to BWL

70
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Mixing Bracing Methods

/— Intermittent WSP

Diagonal Board Bracing —/

2l

Section R602.10.4.1
Item #3: mixing
intermittent bracing
methods within a
BWL

9/25/2026
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Mixing Bracing Methods

Continuously
Continuously Sheathed Sheathed WSP

Portal Frame
ABW, PFH, and PFG

Section R602.10.4.1
Item #4: mixing
continuous bracing
methods in a BWL

Mixing Bracing Methods

Section R602.10.4.1
Item #5: mixing
intermittent methods
on an interior
portion with
continuous methods
on an exterior
portion

73
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Common Mistakes

APA
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74

Vaulted Ceilings

BWP

40-01

Limitations

= 3-stories maximum

= Ultimate design wind
speed < 140 mph (1)

= SDC limitations

= Maximum story height
=11-7"or 13-7"
(R301.3)

= Townhome
configuration
= Others per Chapter 3

75

Townhouses in SDC C

Things that change

= Check seismic wall bracing

requirements
= Building irregularities

= Different connection rules
= Different rules for mixing

bracing methods

76
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Published Resources
=8 a
www.iccsafe.org Form F430 Form SR-102 Form Q230
APA
77
Digital Resources
;{524 IRC
Wall Bracing Series
This Webinar Series APA’'s Wall Bracing
Calculator
APA
78

Questions?

A P THE ENGINEERED
WOOD ASSOCIATION:

26



APA Technical Resources
Visit www.apawood.org

E [s] E @R
&;Lal‘

Akt
Guides Courses Tools o

Access our
. Technical Library

Code Development FAQs Help Center
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Stay Connected

with APA

Subscribe to the APA Update Newsletter! Connect Now!
Get new APA resources and industry insights

delivered directly to your inbox each month.
.
IN @APA - The Engineered Wood Association
f @APAEngineeredWood

B @apawood

;
>
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Thank you for attending!
PSS

82
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