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Introduction

The requirement for bracing conventional wood frame dwellings is not new. For years, homes
have been successfully braced using a variety of techni ques, even before the first building codes
in the United States required it . Conventional wood frame dwellings must be adequately braced
to resist lateral (racking) forces due to wind and earthquakes. To achieve this structural safety
objective, several wa Il bracing options and requirements are offered prescriptively in the 2009
International Residential Code ( IRQ Section R602.10 Wall Bracing While the growing number of
bracing options and requirements has created some confusion, understanding the many op tions
and using them efficiently provides many advantages . Also, the 2009 IRC has improved the
presentation of wall bracing requirements by use of many illustrations and a re -formatting of the
provisions.

The main objective of this guide is to provide des igners, code officials and builders with a basic
understanding of how to apply the IRC bracing provisions for code -compliant dwellings . A second
objective is to demonstrate how the IRC bracing provisions can be used to create maximum value
in a diverse housing market.

Version 2.0 of this guide was released in late 2009. The purpose of version 2.0 is to update the

content provided in earlier versions to include the many changes to wall bracing provisions that

occurred with the release of the 2009 IRC. Due to the extensive nature of the revisions, no

attempt was made to maintain the provisions of the 2003 and 2006 IRC. For guidelines relating to

these versions, see Version1.0.Many of the o0beyond coded6 solutions
included in Version 1.0 have now been addressed in the 2009 IRC.

The guide is divided into six sections intended to supplement and enhance the 2009 IRC wall
bracing provisions:

Section 1: Basic Concepts for Code Compliant Wall Bracing
Section 2: Wall Bracing Methods

Section 3: Applying the Code

Section 4: Beyond Codé Bracing Solutions

Section 5: Wall Bracing Options for Foam-Sheathed Wall Systems
Section 6: Resources and References

In addition, A ppendix A to this Guide provides a useful wall bracing design and plan check
worksheet. Use of this worksheet is demonstrated in a separate design example supplement to
this Guide. Also, Appendix B demonstrates a simple and efficient engineering -based approach to
application of the IRC bracing provisions by design professionals. Finally, Appendix C provides
supplemental technical information on appropriate sizing of foam sheathing and siding
connections to resist wind load and support siding weight.
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Section 1: Basic Concepts for Code -Compliant Wall Bracing

1.1 Why is Wall Bracing Needed?

Wall bracing provides racking resistance against horizontal (lateral) racking loads from wind and

earthquakes and prevents the wall studs from distorting in the plane of the wall (racking) in

o0domino fashiond and, t husAsshpv imFigune 1, sackingloadlsdnang c ol |
building are considered to act separately in two perpendicular plan directions  (i.e., N -S and EW

or front -rear and left -right). At least two wall lines parallel to each plan direction (and on

opposite sides of the building) must be designed to resist potential racking loads.

BRACED WALLLINE =3
{2ND STORY)

BRACED WALLLINE =3
{1ST STORY

Figure 1. Wall Bracing and Racking Forces

1.2 How does Wall Bracing Work?

When bracing awall,code-c omp |l i ant bracing el emeht arer | dbcrad ead i
required amounts on wall lines that are required to resist racking loads ,knownasdo br aced wal |
lines16 .For simplicity, building codes have developed prescriptive bracing strategies that look

only at designateddo br aced wahd |1 hdesibdual oObraced wall panel
lines; in reality, walls act as a system in resisting racking forces, where nearly every component

and wall segment provides some racking resistance.

The entire building - wall, floor and roof assemblies - interact to resist and distribute racking
loads (Crandell & Kochkin, 2003). The minimum bracing require ments of the 2009 IRC modesty
incorporate some of this whole -building system effect (Crandell, 2007; Crandell and Matrtin,
2009). While standard interior partition walls also contribute to racking resistance, the IRC does
not account for their contribution. In addition, roof and floo r diaphragms help distribute racking
loads from wall s with less bracing to those with more bracing. By considering only designated
braced wall line s without considering the complete building system as a whole, the IRC bracing

! SeeSection 1.5 Definitions and Section 1.6 Key Concepts & Rules for details .
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provisions generally result in conservative solutions. For example, if an individual braced wall

line (e.g., garage opecndmpl iwantld whse desetnmreidenedinyo na p p |
actually be acceptable from the standpoint of the entire building system. To make practical use

of these building system performance realities requires solutions that go beyond the simple

assumptionsthat a prescriptive code or engineering code is based upon. Refer to Section 4:

@Beyond Coded Bracing Solutions and Section 6: Resources and Refere nces for additional

support and resources.

Eachbraced wall line require s different amounts of bracing depending on the individual share of
the racking load acting on the building as a whole ( Figure 1). The amount of bracing required for
a given wall line depends on:

Design Factor Comment

The design wind or Buildings in higher hazard areas with large design wind speeds or
earthquake load earthquake ground motions, experience greater potential racking
(magnitude of hazard). load.

The size of the buildin g and | Walls supporting multiple stories have greater racking loads than
how many stories are those supporting only a roof. Lower story walls serve to resist an
supported by a braced wall accumulation of lateral load from upper story levels that must  be
line. passed down to the foundation and then to earth, much the same

way that gravity (vertical) loads have a load path.

The spacing between For buildings that have widely -spaced wall lines and large interior
braced wall lines. open areas, the racking load shared by each wall line is increased

relative to a building that has many closely -spaced wall lines in
each plan direction.

The type or method of wall The method of bracing will also determine how much bracing is
bracing used (strength of needed. Some methods allow for less bracing and narrower braced
brace). wall panels in comparison to other methods that require more

bracing and wider braced wall panels to achieve equivalent
performance (i.e., racking resistance meeting or exceeding racking
load). When used in accordance with code, all bracing methods and
materials provide roughly equivalent performance.

1.3 When Should | Consider Wall Bracing?

The design factors (see above) impact the amount of space available on a given wall for placing
windows, doors and other non-bracing sheathing products such as insulating foam sheathing used
for energy-code compliance or enhanced energy-saving performance. Thus, wall bracing can
affect other important architectural objectives or design requirements and should be considered
as early as possible in the building design process. In addition, the 2009 IRC contains the
following new requirements regarding information included on building plans submitted to obtain

a building permit:

R106.1.1 Information on constructim d o ¢ u m@&hete sequirad by thieuilding official, all braced wall
lines, shall be identified on trenstruction documentnd all pertinent information including, but not limited
to, bracing methods, location and length of braced wall panels, foomdatjuirements of braced wall panels
at top and bottom shall be provided.
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@ Plan Ahead! In the building planning stages, a simple plan adjustment often makes
the difference between an efficient, code -compliant plan and one that is inefficient or non -
compliant. In some cases, an engineered solution may be required where the IRC
prescriptive solutions are insufficient for the architectural requirements. Planning ahead by
using this Guide and the 2009 IRC bracing provisions will help turn bracing challenges i nto
solutions that are efficient, practical, and code -compliant.

1.4 Scope Limitations
This guide is limited to the following use conditions:

e International Residential Code , 2009 Edition

e Conventional wood frame construction

e One and two-family dwellings of no more than three -stories *

e Design wind speed of less 110 mph (3 second gust)

e Seismic Design Category (SDC) of A/B/C per IRC Section R301.22

This Guide is intended to be a helpful companion to the 2009 IRCfor typical wall bracing
applications in the lower wind and seismic hazard regions of the U.S. Within the above scope
limitations, t he user should use both documents side by side. Therefore, this document
references relevant sections within the 2009 IRC. Also, this Guide is not an exhaustive trea tment
of the IRC wall bracing provisions. In no case shouldany information in this Guide be taken to
supersede the intent or specific requirements of the 2009 IRC or the locally applicable building
code including local amendments to the IRC, if any .

By limiting the scope to lower wind and seismic conditions, the IRC bracing provisions and this

Guide are simplified . But, they still cover the majority of conditions in the United States. To

identify your specific seismic and wind speed location, see (A) IRCFigure R301.2(2) Seismic

Design Categories and (B)IRCFigure 301.2(4) Basic Wind Speeds for 50 year Mean Recurrence

Interval. | n addition, the buil ding -suburbarwwodedi Crapene x posur e
terrain, D -coastal, non-hurricane or mud -flat s) must be identified per IRC Section R301.2.1.4 and

the mapped design wind speed must adjusted for topographic wind speed -up effects as

applicable per IRC Section R3012.1.5.

% Townhouses in SDC C are excluded from this guide because additional seismic design limitations in IRC

Section R301.2.2 and Section R602.10 apply and are outside the scope of this guide. However, this

requirement is not scientifically justified given that wind and seismic forces do not change based on building
occupancyandt he same structural and bracing requirements mus
classification as single-family detached or single-family attached (townhouse) construction. In some cases,

this limitation for townhouses in SDC C has been waived by local code amendment or by approved design. In

fact, the limitations of IRC Section R301.2.2 for building irregularities (constraints on configuration) do not

apply to conventional construction in IBC Section 2308 until the next higher seismic design category, SDC D.
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1.5 Definitions
The following definitions explain some important terms used thr oughout the IRC bracing
requirements and this Guide. Refer also to 2009 IRC Chapter 2.

BRACED WALL LINEA straight line through the building plan that represents the location
of the lateral resistance provided by the wall bracing.

BRACED WALL LINE, CONNUOUSLY SHEATHEDA braced wall line with structural
sheathing applied to all sheathable surfaces including the areas above and below
openings.

BRACED WALL LINE, INTERMITTENT BRACINGbraced wall line with discrete structural
sheathing panels or braces provided only at specified locations and not requiring
continuous structural sheathing on other portions of a wall .

BRACED WALL PANELA full -height section of wall constructed in compliance with an
approved bracing method to resist in -plane shear loads through interaction of framing
members, bracing materials, connections and anchors.

1.6 Key Concepts and Rules
This section presents a number of key concepts and rules that are fundamental to understanding
and correctly applying the IRC br acing provisions.

Braced Wall Line (R602.10.1) 8 Walls that are braced to resist racking are identified asbraced
wall lines (BWLs)on building plans as shown in Figures 1 and 2. Generally, all exterior walls are
considered to be part of a braced wall line (shown as dashed lines in Figure 2) and are required
to be properly braced with braced wall panels (BWPs) Although not always required, interior
walls also may be used as braced wall lines to minimize the amount of bracing required on
exterior walls or to comply with the maximum 60-ft braced wall line spacing addressed in the IRC
provisions.

There are several rules and limitations for designating the layout of individual braced wall lines
on each story level and each plan direction of a building. These rules are inte nded to
accommodate building plans that are not perfectly rectangular with wall lines that contain
offsets (i.e., are not in a single straight line).  Two important rules are as follows:

BWL Offset Rule (R602.10.1.4) - Figure 2 illustrates limitations on the permissible off -set
of braced wall panels in off -set portions of a designated braced wall line.

BWL End Rule (R602.10.1) d The end of a braced wall line can be determined in two ways
as shown in Figure 2. The end may occur at the intersection of a p erpendicular exterior
wall (actual wall line) or projection thereof or with the intersection of a perpendicular
braced wall line (dashed line representing the bracing effect of actual walls) . The case
resulting in the maximum BWL length must be used.

These above rules have important implications for flexible and efficient bracing designs . They
also are important to consider when locating BWPs along or near the ends of a BWL as addressed
later. While not addressed in the scope of this guide, the ends ofa BWL must be known to be
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able to determine its length which is used to determine the amount of seismic bracing required
in high-hazard earthquake areas. Wind bracing amounts in the IRC are not dependent on BWL
length and the BWL only needs to provide suffi cient space for the length of wind bracing
required.

4" max |

}‘4 max
BRACED WALL LINE BRACED WALLLINE
e < @fornemmnnneons T ffffffffff iAo | fee

8 max

L

(a) WALL LINE CONSIDERED AS A SINGLE BRACED WALL LINE
WHEN OFFSETS ARE NO MORE THAN 4’ PLUS OR MINUS (8' TOTAL) (c) BRACED WALL LINES DO NOT NEED TO ALIGN WITH \WITH ANY PORTION

OF THE ACTUAL WALL LINE PROVIDE OFFSET RULES ARE MET

—— ACTUAL WALL LINE
——————— BRACED WALL LINE

BRACED WALL LINE

____________________ < ® END OF BRACED WALL LINE

NIOWAS NI TTWAM 30VHa

(b) WALL LINE CONSIDERED AS SEPARATE BRACED WALL LINES
TO EITHER SIDE OF OFFSET GREATER THAN LIMITS IN (a)

Figure 2: Braced Wall Line Layout Rules (Offsets and Ends)

Braced Wall Line Spacing (R602.10.1.2) dBraced wall line spacing establishes the amount of
racking load that must be resisted by the two or more parallel braced wall lines in each plan
direction. Figure 3 shows a graphical representation of the relationship between braced wall
lines and braced wall line spacing. The racking load must be resisted by incorporating an
adequate amount of braced wall panels in each braced wall line. As the spacing between
parallel braced wall lines increases, the surface area of the building between the braced wall
lines that takes the out of plane wind loading and transfers it to the br  aced wall lines also
increases. Therefore, the required bracing amounts are dependent on the spacing between
parallel braced wall lines. This consideration influences the space that is available for wall
openings on exterior walls, which may require using interior braced wall lines to help share the
bracing load and reduce the amount of bracing required on each of the parallel braced wall
lines. While the total bracing load and amount of bracing remains essentially unchanged, the
additional braced wall line allows the required bracing amount to be distributed to more braced
wall lines. This practice, when used or necessary, has a number of potential benefits.

For example, an interior braced wall line B in Figure 3 is added in between BWL A and BWL C.
This reduces the BWL spacing. Since BWL B shares some of the load, BWL A and C require less
bracing than when using BWL A and C alone As a result, use of a particular bracing method may
be brought into compliance with the code, more openings may be accommodat ed, or a more
efficient use of energy-saving wall sheathings may be achieved without compromising wall
bracing requirements..
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> BRACED < 25 \ - ~_ ///
~J WALL I e
PANEL

NOTE: WALL FRAMING NOT SHOWN
FOR CLARITY

For SI: 1 foot = 304.8 mm.

Figure 3: Braced Wall Panels and Braced Wall Lines
(IRC Figure R602.10.1.4(1))

Finally, the 2009 IRC provides minimum required bracing amounts tabulated for braced wall lines

spaced apart by up to a maseeiTable mhin Sekctiorb3). Borbrased wi nd | o
wal | |l ine spacing greater t hsonendgnediing wid lokdequirédo n a | br a
(see Section 4). For example, if the distance between BWL A and BWL C in Figure 3 where

greater than 60 feet, then BWL B would be required t o allow use the IRC bracing provisions.

Finally, it is important to note that the  spacing assigned to BWLs A and C is the distance to BWL

B; the spacing assigned to BWL B is the greater distance to BWL A or BWL Cwhich generally

results in a conservative amount of bracing for BWL B.

Braced Wall Panel (R602.10.1.1) dAlso shown in Figue 3, a braced wall panel (BWP)is a section
of a braced wall line that is specifically braced with a code -compliant bracing method (e.g., let-
in brace, a wood structural panel, or other bracing methods ). The various braced wall panel
construction methods are addressed in Section 2 of this Guide. Braced wall panels must meet
minimum width requirements (length of wall covered) to count toward s the minimum bracing
amounts required for each individual braced wall line . The minimum widths required for braced
wall panels of the various bracing methods constrain the layout and spacing of wall openings in a
code-compliant braced wall line. The 2009 IRC also provides a number of useful options for

adjusting braced wall panel widths or specifying narrow panel bracin g methods (i.e., portal
frames) that will be discussed later in Section 2.
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Braced Wall Panel Location (R602.10.1.4) dIn addition to being used to meet minimum bracing
amounts, the location of braced wall panels along each braced wall line must meet add itional

constraints:

1. Braced wall panels must be spaced no greater than 25 d OCalong a braced wall line (see
Figure 3),
2. Braced wall panels must begin no more than 12.5 dfrom the end of a braced wall line , and
3. The sum of the distance from each end of the b raced wall line to the beginning of the
braced wall panel nearest to each end shal/l be

A : For the continuous sheathing bracing methods (IRC Sectiors R602.104 and R602.10.5), a
minimum 2 4 vood structural panel o r  3tclural fiberboard panel must be located at the
ends of the braced wall line , including a corner return panel of the same minimum size

placed on the adjoining wall at the corner . However, there is a new exception to this rule in
the 2009 IRC A hold-down connection capable of resisting at least 800 pounds can be
substituted for these requirements when specific conditions are met as discussed later in

Section 2.3.

In addition, all braced wall panels are permitted to be offset from a designated braced wa Il line
as previously discussed and shown in Figure 2.

End of braced wall line End of braced wall line
End End
B d wall | .
~— Distance 1 racec wall pane Distance 2
|.

End Distance 1

+ End Distance 2
= Maximum of 12.5"

Extent of braced wall line

Braced wall panel shall be permitted to be located away from the end of a braced wall line, provided the total end distance from each end to the
nearest braced wall panel does not exceed 12.5°. If braced wall panel is located at the end of the braced wall line, then end distance is 0°.

For SI: 1 foot =304.8 mm.
Figure 4: Braced Wall Panel End Distance Requirements
(IRC Figure R602.10.1.4(2))

P
@Theaboverequirementsensur e that for walls no Fonjger t

inch long braced wall panel can be used. In addition, Section R602.10.1.2 requires a 48-

inch minimum total |l ength of bracing in each BWL

length, generally two or more BWPs or one large BWP will be required to meet the

above requirements for BWP location on a BWL.
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A : An expected change for the 2012 IRC includes a reduction of the BWPend distance to

1 Otdgether with the elimination of the cumulative 1 2 . 5 &distantedrequirement

discussed above.In addition, the spacing of B WPsischangedf r om 258o0c -tb-o 2006 ed
edge. Furt her, br aced wanlehgthlwill rrezdre a rGidimum of two braced

wall panels of any length or only one braced wall panel of a minimum 48 inches in length .

Braced wall lines greaterthan16 8 i n | engt h wi | | require a minimu
panels. Thus, the minimum 48 inch length of bracing required by the 2009 IRC (see note

above) will only a pply to the special case of a BWL that is less than 16 feet in length and

which has only one BWP.

Mixing Bracing Methods (R602.10.1.1) d The 2009 IRC includes a explicit but limited ability to
mix the various bracing methods on a building plan to maximize cost -effectiveness or other
objectives such as energy efficiency (see Section 5 for more detai | on this latter concern). In
addition, there are a few general provisions that apply to the mixing of intermittent bracing
methods on a plan as follows (based on the scope limitation of this Guide) :

1. Mixing bracing methods from story to story is permitted .

2. Mixing bracing methods from braced wall line to braced wall line within a story is
permitted.

3. The length of required bracing for a braced wall line with mixed bracing types shall be
based on the bracing type which requires the greater bracing length (see Section 3, Table
7)

4. No mixing of bracing methods or materials (sheathing types) is permitted within a
continuously sheathed braced wall line. However, other braced wall lines on the same or
other stories may use other bracing methods.

Angled Corners (R602.10.1.3) 8 Also new to the 2009 IRC, braced wall panels on angled corners
at the end of a BWL may be counted toward the minimum bracing length requirement as follows:

0 At corners, braced wall line s shall be permitted to angle out of plane up to 45
degrees with a maximum diagonal length of 8 feet.

0 The placement of bracing for the braced wall lines shall begin at the point where
the braced wall line , which contains the angled wall adjoins the adjacent braced
wall line (Point A as shown in Figure 5).

0 Where an angled corner is constructed at an angle equal to 45 degrees and the
diagonal length is no more than 8 feet, the angled wall may be considered as part
of either of the adjoining braced wall lines , but not both.

0 Where the diagonal length is greater than 8 feet, an angled corner shall be
considered its own braced wall line .
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USE THIS LENGTH WHEN CALCULATING

BRACED WALL LINE 1;

THE AMOUNT OF BRACING

LENGTH OF BRACED WALL LINE 2 WHEN

‘\;POINTA

CALCULATING THE AMOUNT OF BRACING
BRACED WALL LINE 2

_—./SMA><

For SI:

1 foot = 304.8 mm.

Figure 5: Angled Corners
(IRC Figure R602.10.1.3)
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Section 2: IRC Wall Bracing Methods

2.1 Overview

In this section, the various bracing methods in the 200 9 IRC arepresented and discussed. These
bracing methods and their associated capabilities
optimal bracing designs that are code compliant, cost effective, and coordinated with other

design objectives such as energy efficiency (see Section 5.0). Therefore, it is important to start

with a working knowledge of the various bracing methods featured in the 2009 IRC.

In the 2009 IRC bracing provisions, the bracing methods have been renamed and divided into two
categories as illustrated in Figure 6 :

e Intermittent Brac ed Wall Panel Construction Methods, and
¢ Continuous Sheathing Wall Bracing Methods

Within each of these categories are various means to address problems commonly encountered in
practice, such as narrow brace d wall panels used at garage openings and other similar
conditions. Mixing of bracing method s as shown in Figure 6 is also possible with the 2009 IRC
provisions.

25 o
25' oc max L

s me AT =

\

N
N

f
|
|
| /
|
1

3
X o BRACED
X N 1 4 WALL PANEL
BRACED

WALL PANEL \— NON-STRUCTURAL {FOAM) SHEATHING

(a) INTERMITTENT BRACING: METHOD LIB (LET-IN) WALL BRACING - SINGLE BWL

25'o 2.5
N 25' oc max L p 1285 mex

il f
8 ms;/‘ {
LY l_......<_"
i -
! b
i ]
! ¢
! BRACED
WALL PANEL
2

BRACED NON-STRUCTURAL {(FOAM) SHEATHING

WALL PANEL

(b) INTERMITTENT BRACING: METHOD WSP or OTHER - SINGLE BWL

A+B not more than 12.5

NON-STRUCTURAL {FOAM) SHEATH:NGW fo—B

METHOD 2 BRACING 3 ,,
£ ON SIDE WALL : X
e b
..... 2 e i | i /e
i ! | I 7#
i | 7
I H { |
i /i
— /
: BRACED
&Y i WALL PANEL
3 MINIMU M 2 CORNER SHEATHING

BRACED WALL PANELS

(WIDTHS PER TABLE 3) FOR CONT. STR. SHEATHED

BRACED WALL LINE ONLY

(c) MIXED BRACING: CONTINUOUS SHEATHING AND INTERMITTENT BRACING
(FACING AND FLANKING WALLS ARE TREATED AS SEPARATE BWLs FOR ILLUSTRATION)

Figure 6: Illustration of intermittent, continuous, and mixed bracing methods.
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2.2 Intermittent Braced Wall Panel Construction Methods

The intermittent bracing methods include traditional methods of bracing and are retained and

improved in the 2009 IRC to ensure consistency of all bracing methods, including continuous an d

narrow panel bracing methods addressed later. Table 1lists the intermittent BWPconstruction

methods included in 2009 IRCSection R602.10.2 The minimum length requirements for BWPs

constructed using these methods are referenced in Table 1 along with ba sic construction

requirements. The BWP minimum length requirements vary according to bracing method as well

as wall height for most methods as shownin Table2.1 n addi ti on, the 2009 | RC
creditdé approach f or ma nwthe bracedtwallganel lemgth maydel s wher eb
reduced to 36 inches from the commonly required minimum of 48 inches. In such cases, the

effective braced wall panel length shown in Table 2 is used in lieu of the actual braced wall

panel length in determining complia nce with required bracing amounts addressed later in Section

3.

In accordance with 2009 IRC Section R104.11, daher approved proprietary bracing materials may
be used on the basis of equivalency as normally indicated by a code evaluation report for the
proprietary bracing method. For example, an approved metal let -in brace may be substituted for
the LIB bracing method or a proprietary sheathing may be substituted for one of the bracing
methods using a code-recognized sheathing material. Proprietary bracing methods are worth
considering because they may offer some advantages over the code -recognized bracing methods
in Table 1.
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Table 1: Intermittent Bracing Methods and Requirements
(Based on IRC Section R602.10.2)
BWP MINIMUM LENGTH
METHOD MATERIAL MINIMUM THICKNESS CONNECTION CRITERIA
& MAXIMUM WALL HEIGHT
A : Each such brace counts as &
1x4 wood or fibr aced wihladtualp
approved metal Wood: 28d nails per stud length dependent on brace angle
LIB Let-in-bracing straps at 45° to 60° including top and bottom plate refer to Table 2
angles for maximum Metal: per manufacter )
1 6atjid spacing A : ForLIB bracing wall height
should not exceed 10 feet.
. . A: Refer to Tab
Diagonal wood 3/@mjnjnom|r 28d(21/ 2nl 0. 113n credito all owa
DWB maxi mum 2 :
boards spacin 2 staples, 83 / genjstud
pacing A: Maxi mum wal l
6d common (2 x 0.113) nail.
IChEsC Mo | A: merer to Tab
3/ Bminaximum o . : credito all owa
160 st ud (Limited to wind speed and
exposure of 110/B, 90/C, or . .
" A: Maxi mum wall
Wood structural 85/D 71 refer to IRC Table
WSP panel (see 8 CR602'3'3) > 5
Section R604) 6 inches o g r:rtn;do gs an(d 1é X
inches in the field A:Refer to Tabl
7 | Ud maximum N ) c r e diowarte ohTable 3
2 4 tud spacing (F_or 2406 stud s
wind speed and exposure as A Maximum wal I
above; for 160 '
limits are 130/B, 110/C, 105/D)
. 1-1 / @ahjanized roofing nailsor| A: Refer to Talb
Structural llﬁ.nj 2 %7 3 8dcommon( / 2njl 0. 13 credito all owa
SFB fiberboard maxi mum 1 A
sheathing spacing 3 pacing (panel e_dgeamda t .. .
spacing (intermediatsupports) A: Maxi mum wal |
Nai |l s or spacingetw s
panel edgeand at intermediate )
supports Forexteriorgypsum A: Refer to Tab
Gvosum boat sheghing at GBbraced wall c r e dllowarnce of Table 3 does
GB (on)épor both sides| 1/ 20 panes, use fastenesize and type in not apply to GB)
of a BWP) accordance with Table R602.3(1){
For interior gypsum panels at GB| A : Maxi mum wal |
braced wall panels, use fastener
size and type in accordance with
IRC Table R702.3.5
. . 1-1 / gahjanized roofing nailsor| A: Refer to Talb
Partlclt_eboard 3/énp 1 :.L/Z 8dcommon( / 2njl 0. 13 credito all owa
PBS sheathing (see for maxi mu U N
Section R605) stud spacing 3 1gpacing (panel edgeapdat & -
spacing (intermediate supports) | A : Maximumwallhé ght o
See SectionR703.6| 11/ 2nj, 11 gage, | ~: Refer to Tab
Portland cement ! . . credito all owa
PCP plaster for maximum 6gpacing or 71/ 8
16nstud at 6n spaci A Maximumwallhé ght o
0. 08¢0Ra. , 0 . 2 2ifhnj ~
71 16 n; length to accommodate 1/ 2nj A - Refer to Tab\le 2rad fipa
Hardboard panel . . . credito all owa
HPS sidin for maxi mdpenetration int
9 stud spacing (panel edgespndat 8 nj s| ;. .
) d A: Maxi mum wal I
(intermediate supports)

Foam Sheathing Coalition | www.foamsheathing.org | Promoting the Proper Technical Lse of Foam Sheathing

Copyright

2 0 019
17

A Ver si

on 2.



FSE

Foam Sheathing Coalition

IRC Wall Bracing: A Guide for Builders, Designers and Plan Reviewers

Version 2.1 01BS 2010 Special Resource Edition

A:320 mini mum;
3/8fiwoodstructural . R602.10.3.2 and discussibelow
ABW Alternate braced panel sheathing. (?e:(lz?a(l:f?:rﬁtiﬁn E;z(t):n%r?sai d on ANarrow Par
wall SeelRC Section hgrdware requ?r’ements agpply) Met hods o
R602.10.3.2
A . Maximum wall height of 26
A:160 minimum ( {
story)); 240 min
Intermittent R . two stories) See IRC Section
3/ 80 wood SeelRC Section R602.13.3 . ;
PFH (wFi)tﬁrLacl)lg-?j?\?vn panel; Se&ection (special framing, fastening and R6%2.:0.353 Snad rdlfcgsillon ge;or
R602.10.3.3 hardware requirements apply) |
brackets) Met hods o
A: Maxi mum wall
A . Minimum length based on a
4:1 height tdength ratio For
Intermittent 7/1606 wo . examplg, 26 mi nio mu 1B 6
portal frame at structural panel: SeelRC Section R602.10.3.4 height See IRC Section
PFG garaggwithout See Secﬁion ' (special framing, fastening and | R602.10.3.4 and discussion belo
hold-down R602.103.4 hardware requirements apply) on fiNarrow Pa
brackets) e Met hods o
A: Maxi mum wal l

4 >

‘ e
~ ~
- 4

IMPORTANT!Section R602.10.2.1 of the 2009 IRC requires dl of the above intermittent bracing

methods (except GB, ABW, PFG, and PFHYobeused together with interior| finis
board (or equal) installed in accordance with IRC Section R702.3 @ the inside surface of the wall.

Otherwise, required bracing amounts for Methods DWB, WSP, SFB, PBS, PCP and HR8st be increased as

addressed in Section 3 of this Guide (see Table7, f oot not e 6f &) . The 1.5 adjust mi

R602.10.2.1 is actually an error and should not be used.
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Table 2: Minimum Length Requirements for Braced Wall Panels #

(Based on IRC Table R602.10.3.1)

METHOD M'N'lejg/lll ;Ee'i\'gﬂH (in) CONTRIBUTING
(See Table 1) 8ft | oft | 10ft | 1ift | 12f | -CNGTHn)
Actual
DWG,WSP,SFB,PBS,PCP,HPS 48 48 48 53 58 (or effective length
per Table 3)
GB One-sided” 96 96 96 106 116 0.5 x Actual
Two-sided 48 48 48 53 58 Actual
LIB 60° brace angle 55 62 69 NP NP 55 (max)
45° brace angle 96 108 120 NP NP 96 (max)
SDC A, B and C,
ABW wind speed <100mph | 28 32 34 38 42 48
Supporting roof only 16 16 16 NP NP 48
PFH Supporting one story o4 o4 o4 NP NP 48
and roof
PFG 24 27 33 NP NP 1.5 x Actual

NP = Not permitted

a. Linear interpolation shall be permitted.

b. Contributing length is the horizontal length of a BWP along a BWL that can be counted toward the required bracing
amount for a BWL (see Section 3). Use actual length when it is greater than or equal to the minimum length.

c. As proposed for IRC 2012 by ICC Ad Hoc Committee on Wall Bracing, the minimum lengths for one-sided GB can be
taken as the same for two-sided GB, but the 0.5 x Actual reduction in contributing length still applies to one-sided GB.

oPartial Credito All owance for Select I ntermittent
As indicated in Tables 1 and 2 above, the following e ffective lengths apply when BWPs are less

than the required minimum BWP length of 48 inches for Methods DWB, WSP, SFB, PBSPCP, and

HPSThe effective |l ength is the dcontributing | ength
of bracing in a BWL (see Sedion 3).

Table 3: Effective Lengths for Braced Wall Panels Less Than 48 Inches in Actual Length
(Based on IRC Table R602.10.3)

ACTUAL LENGTH OF EFFECTIVE LENGTH OF BRACED WALL PANEL (in)
BRACED WALL R R ) -
PANEL (in) 86 wall h 9 @vall height 106 wall
48 48 48 48
42 36 36 N/A
36 27 N/A N/A
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Narrow Panel Bracing for Intermittent Bracing Methods

Tablelalsoi ncl udes v a rpanel@sacingmatnodsdiw., ABW, PFH, and PFG) for use
alone or together in braced wall lin es with the standard intermittent bracing methods. These
special bracing methods require different framing and connection techniques that are beyond
typical conventional wood framing practices. They also have use limitations. Therefore, they are
discussd in greater detail as follows:

Method PFG (Portal Frame at Garage without hold  -down brackets)

e Use only at garage door openings supporting no more than one floor plus a roof .

e Method PFG shall be constructed in accordance with Figure 7 (see also IRC Setion
R602.10.3.4)

e PFG panels nay be used on one or both sides of the door opening as shown in
Figure 7belowwi t h a header <c¢cl ear span ranging fron

e For the purpose of determining provided wall bracing amounts (Section 3), the
length of each PFGbraced wall panel shall be multiplied by a factor of 1.5.

e Braced wall panel length shall be a minimum of one-fourth the height of the PFG
as shown in Figure 7 (see Table 2).

¢ PFGheight shall be a maximum of 10 feet (3048 mm) as shown in Figure 7.

e PFG panelsmust be installed directly on a foundation.

¢ In wind exposure categories C and D, the 1,000-Ib header straps required in Figure
7 must be increased in size per 2009 IRC Table R602.10.4.1.1.

NOTE: The limitation of PFG to garage openings only is not justif ied by the original research
supporting this method. Therefore, it may be used for other applications, such as large window
or door openings on an intermittent braced wall line provided such use is locally approved.
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- EXTENT OF HEADER (TWO BRACED WALL SEGMENTS) -
TOP PLATE CONTINUITY IS SIDE
- EXTENT OF HEADER (ONE BRACED WALL SEGMENT) —i REQUIRED PER R602.3.2 ELEVATION
b 77T MIN 3" x 11.25 NET HEADER C o
12111 |1 HEADER SHALL OCCUR AT TOP OF WALL < Wl
)i 270 18' (FINISHED WIDTH) =
~ FASTEN SHEATHING TO HEADER WITH 8D COMMON —16D SINKER
| ] NAILSIN 3" GRID PATTERN AS SHOWN AND 3" O.C. IN || [ BRACED NALS IN 2 ROWS
1 . FRAMING AS SHOWN (STUDS AND SILLS) TYP. 7 WALL @¥oc.
I I | SEGMENT i I
| |- MINIMUM 1000 LB HEADER-TO-JACK STUD STRAP ON — PR ! 1000 LB HEADER-
N/ BOTH SIDES OF OPENING PER TABLE R602.10.4.6 R602.10.4 i : TO-JACK-STUD STRAP
v |\ (INSTALL ON BACKSIDE AS SHOWN ON SIDE ELEVATION) ON BOTH SIDES
HEIGHT ||| ||\ HEADER SHALL BE FASTENED TO THE KING STUD WITH OL.OPENNG
o TS GIEDSINKERNALS
1™~ FOR A PANEL SPLICE (IF NEEDED) , PANEL EDGES SHALL BE woroF | ' : A
BLOCKED AND OCCUR WITHIN 24* OF MID HEIGHT. ONE ACKSTUDS | ' : ~7H8" MIN.
‘ ROW OF TYP. SHEATHING -TO-FRAMING IS REQUIRED INEACH ||| 1" ber ramLE i ' THICKNESS WOOD
1| ™l paneL V| Rsoz5182) i i STRUCTURAL PANEL
| - B SHEATHING
| \, ~ WOOD STRUCTURAL PANEL STRENGTH AXiS
N MIN.(2) 24 TYP.
| H
1l |l MIN. LENGTH BASED ON 4:1 HEIGHT-TO-LENGTH RATIO: .
R i | 1 FOR EXAMPLE: 24 MIN. FOR 8 HEIGHT ' i i
TN - s T

-~ MIN. 25" x 2.5" x 3/16" PLATE WASHER
- ANCHOR BOLT PERRA03.16TYP.—
FOR WIND EXPOSURE CATEGORIES C AND D, ADDITIONAL JACK STUDS MAY BE REQUIRED PER TABLE R602.10.4.6

Figure 7: Method PFG Portal Frame at Garage Door Openings
(Similar to 2009 IRC Figure R602.10.3.4)

Method PFH (Portal Frame with Hold -down Brackets)
e Use an any BWLalone or together with intermittent bracing
e Construct per Figure 8 permitting braced wall panelsasnar r ow as 1606 wi de
(supporting roof only) or 246 wide (support.i
e For the purpose of determining provided bracing amounts (Section 3), each PFH
panel counts as 48 inches of braced wall panel (see Table 2).
e Use for any large opening with headerclear s pan of 606 to 186 (not |
garage openings).
e Portal frame braced wall panels must be directly supported on and anchored to a
foundation with hold -down straps (use on lowest story only).
e The foundation must be continuous across the entire length of the braced wall
line. The foundation shall be reinforced as shown on Figure 9.
¢ In wind exposure categories C and D, the 1,000-lb header straps required in Figure
8 must be increased in size per 2009 IRCTable R602.10.4.1.1. (This require ment is
implied by Section R602.10.3.4, Item 5, but is not specifically stated in Section
R602.10.3.3 for Method PFH).
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EXTENT OF HEADER

<—— SINGLE PORTAL FRAME (ONE BRACED WALL PANEL)

EXTENT OF HEADER

DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)

| | | |
1020 MIN. 37 x 11 25" NET HEADER i %K ? NP
; =+ 6 TO 18" ! [E— —[ 0
- T
1 “~FASTEN TOP PLATE TO HEADER WITH TWO TYPICAL FORTAL —Hil
: ROWS OF 16D SINKER NAILS AT 3" 0.C. TYP. 1000 L8| construenon
B STRAP 1
by 1000 LB STRAP OPPOSITE SHEATHING ot
|- FOR A PANEL SPLICE ||+
IF NEEDED), PANEL |4
FASTEN SHEATHING TO HEADER WITH 8D COMMON OR ( EDGES SLALL e i
Max [ GALVANIZED BOX NAILS IN 3" GRID PATTERN AS SHOWN AND ALOCKED, AND 0CoLR |-
HEIGHT 1] 3"0.C. IN ALLFRAMING (STUDS, BLOCKING, AND SILLS) TYP. WITHIN 242 OF MID- |-\
10 HEIGHT. ONE ROWOF [} |}
TYP. SHEATHING-TO- |2,
.| __MINWIDTH = 16" FOR ONE STORY STRUCTURE ERAMING NAILING IS |-]-
""" MIN. WIDTH = 24" FOR USE IN THE FIRST OF TWO REQUIRED. ||+
od STORY STRUCTURES IF 2x4 BLOCKING IS |||
.. USED, THE 2x4'S MUST ||
o - BE NAILED TOGETHER |-
; - MIN. 2x4 FRAMING MIN. WITH 3 16D SINKERS |.|-
N F]_—— ¥8"MIN. THICKNESS WOOD POUEE N T
—I STRUCTURAL PANEL SHEATHING * H
|~ Ff[ ——=—MIN. 4200 LB TIE-DOWN DEVICE (EMBEDDED INTO
.- CONCRETE AND NAILED INTO FRAMING) __MIN. 1000 LB . i
] ~ TIEDOWN g -
Fu | — o rerm ey B B
| ~— SEE SECTION R602.10.3.3 b DEVICE D
i I
| <. |
Lo~ L | L A
L ¢ L S ]
For SI: 1 inch = 25.4 mm, | foot = 304.8 mm, 1 pound force = 4.448 N.
Figure 8: Method PFH Portal Frame with Hold Downs

(IRC Figure R602.10.3.3)

Method ABW (Alternate Braced Wall

Panel with Hold -down Brackets)

The

however,

e Can
panel length for bracing amount).

ABW met hod was one of the original onarrtr
the opartial creditdé approach and t
discussed above, are generally preferred. Us e 3 2 &ABWperdRC R602.10.3.2and
Figure 9. Requirements include:
be substituted f or an8jincheBobbraseddad panel

¢ Requires sheathing on both sides of braced wall panel when supporting roof plus
one floor; sheathing on one side applies only when supporting roof only.

e Alternate braced wall panels must be directly anchored to foundation with hold -
down anchors or straps (use on lowest story only)

e The maximum height and minimum length and hold -down force of each panel shall

be in accordance with Table 4:

e The panels shall be supported on a foundation or on floor framing supported

directly on a foundation which is continuous across the entire length of the

wall line .

braced

e Inthe first story of two -story build ings, each braced wall panel shall meet the
conditions above except that the wood structural panel sheathing edge nailing
spacing shall not exceed 4 inches (102 mm) on center.
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PANEL LENGTH PER TABLE R602.10.3.2

|
FOR PANEL SPLICE (IF NEEDED)
i ADJOINING PANEL EDGES SHALL
MEET OVER AND BE FASTENED TO
<z ‘ ‘ /H/ .~ COMMON FRAMING
]
MON. ¥ THICK WOOD STRUCTURAL 8D COMMON OR GALY. BOX
E PANEL SHEATHING ON ONE FACE —______ i !____,_A—F-"'(_F NAILS @ 6 O.C. AT PANEL EDGES.
o MINIMUM 2 x 4 i + FOR SINGLE STORY AND AT 4”7 0.C.
g FRAMING, MINIMUM —_ PANEL EDGES FOR THE FIRST OF 2
- DOUBLE STUDS — STORIES.
ES REQUIRED ' 8D COMMON OR GALY. BOX
a STUDS UNDER HEADER AS |l NALS@12"0.C.AT
o REQUIRED i INTERIOR SUPPORTS
] HOLD-DOWN OR STRAP-TYPE
@ ANCHOR PER TABLE (2) %" DIAMETER ANCHOR BOLTS
Eﬁg%:%S%T(Egﬁs’?&LOEWN FOR — / PER FIGURE R403.1.1, LOCATED
) - BETWEEN 6 AND 12 INCHES OF
ANCHORS SHALL BE PERMITTED EACH END OF THE SEGMENT
TO BE ATTACHED OVER THE i |
WOOD STRUCTURAL PANEL - & | MINIMUM REINFORCING OF
P S I R—— %FOUNDATION, ONE #4 BAR TOP AND
BOTTOM OF FOOTING. REINFORCING
< L < SHALL BE LAPPED 15 INCHES
- ==
| = MINIMUM FOOTING SIZE UNDER
OPENING IS 12'%12". A TURNED-DOWN
SLAB SHALL BE PERMITTED AT DOOR
OPENINGS. REINFORCING SHALL
BE AS SHOWN ABOVE
For SI: 1 inch = 25.4 mm.

Figure 9: Alternate Braced Wall Panel
(IRC Figure R602.10.3.2)

Table 4: Hold-Down Forces for Method ABW Braced Wall Panels
(Excerpt from IRC Table R602.10.3.2)

SEISMIC DESIGN HEIGHT OF BRACED WALL PANEL
CATEGORY AND WIND
SPEED 81t 9 ft 10 ft 11t 12 ft
Minimum sheathed length 2 -4 2 -8 210" 3-27 3-6”
SDC A, B and C R602"0'3'?' ite“{f‘lg)hc’]d‘do“’“ 1800 1800 1800 2000 2200
Wind speed < 110 mph orce
1 vl _ ;
R602.10.3.2, item 2 hold-down 3000 3000 3000 3300 3600
force (Ib)
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4 >

ey
@ Fitting Large Openings within Code -Compliant Intermittently Braced Wall Lines
Frequently, building designs include large openings within or at the ends of braced wall lines,

especially for entry foyers and Figuerl@ thea IRC o0 o ms Q.

intermittent wall bracing methods can accommaodate these types of conditions in code -compliant
braced wall li nes without requiring use of the narrow panel bracing method discussed above or

the continuous sheathing methods discussed next.

Figure 10: Limits for Large Openings in Braced Wall Lines
with Intermittent Bracing
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