el T echnical Q & A

Unclear about IRC wall bracing
methods? Look no further!

0 Using different wall bracing methods on
the same structure is often acceptable.

O The IRC recognizes eleven total methods
for providing wall bracing.

0 The continuous wood structural panel
sheathing section of the code has caused
confusion in terms of whether other brac-
ing methods can be used with it.
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Wall Bracing Methods in the IRC

by Jim Vogt, PE.

T he prescriptive wall bracing requirements provided in the 2006 International

Residential Code® (IRC) are sometimes difficult to understand. One of the
areas that seem to generate some of the most confusion has to do with the accept-
ability of using different wall bracing techniques in the same building.

Question
Can different wall bracing methods be used in the same house?

Answer

In many instances, yes. Section R602.10 of 2006 IRC provides prescriptive provisions
for wall bracing. Within this section, the IRC recognizes eight “standard” methods,
two “alternate” methods, and the “continuous structural sheathing method” for pro-
viding wall bracing. The eight standard methods are described in Section R602.10.3
and include:

Method 1. Nominal 1-inch-by-4-inch (25 mm by 102 mm) continuous diagonal braces let
into top and bottom plates and intervening studs or approved metal strap devices installed
in accordance with the manufacturer’s specifications. The let-in bracing shall be placed at
an angle not more than 60 degrees (1.06 rad) or less than 45 degrees (0.79 rad) from the
horizontal.

Method 2. Wood boards of 5/8 inch (16 mm) net minimum thickness applied diagonally on
studs spaced not over 24 inches (610 mm). Diagonal boards shall be attached to studs in
accordance with Table R602.3(1).

Method 3. Wood structural panel sheathing with a thickness not less than 5/16 inch (8
mm) for a 16-inch (406 mm) stud spacing and not less than 3/8 inch (9 mm) for a 24-inch
(610 mm) stud spacing. Wood structural panels shall be installed in accordance with Table
R602.3(3).

Method 4. One-half-inch (13 mm) or 25/32-inch (20mm) thick structural fiberboard
sheathing applied vertically or horizontally on studs spaced a maximum of 16 inches (406
mm) on center. Structural fiberboard sheathing shall be installed in accordance with Table
R602.3(1).

Method 5. Gypsum board with minimum 1/2-inch (13 mm) thickness placed on studs
spaced a maximum of 24 inches (610 mm) on center and fastened at 7 inches (178 mm)
on center with the size nails specified in Table R602.3(1) for sheathing and Table R702.3.5
for interior gypsum board.

Method 6. Particleboard wall sheathing panels installed in accordance with Table
R602.3(4).

Method 7. Portland cement plaster on studs spaced a maximum of 16 inches (406 mm) on
center and installed in accordance with Section R703.6.

Method 8. Hardboard panel siding where installed in accordance with Table R703.4.

The two alternate braced wall panel methods are described in Sections R602.10.6.1
and R602.10.6.2. Both require the use of minimum 3/8"-thick wood structural panel
sheathing, blocked at all edges, and attached to the wall studs with special nailing
requirements. In addition, these methods require tie-down devices and anchor bolts
to connect the braced panel directly to the foundation, which must be continuous
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TABLE R602.10.1

WALL BRACING

SEBM(I)CRDV\E”S,\IIS'\S‘%;EGORY CONDITION TYPE OF BRACE®® AMOUNT OF BRACING® % ¢

One story Located in accordance with Section R602.10 and at least every

Methods 1, 2, 3, 4, 5, 6, 7 or 8| 25 feet on center but not less than 16% of braced wall line for
Top of two or three story Methods 2 through 8

Category Aand B (S,<0.359 |, story of two story Located in accordance with Section R602.10 and at least every 25
and S <0.33g) or 100 mph | oeond storv of three sto Methods 1, 2, 3, 4, 5, 6, 7 or 8 | feet on center but not less than 16% of braced wall line for Method
or less y Y 3 or 25% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

First story of three story | Methods 2, 3,4,5,6,7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 25% of braced wall line for Method
3 or 35% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

One story Methods 1, 2, 3, 4,5, 6, 7 or 8
Top of two or three story

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 30% of braced wall line for Method
3 or 45% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

Category C (S,<0.6 gand S
<0.509) or less than First story of two story

110 mph Second story of three story Methods 2,3, 4,5,6, 7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 16% of braced wall line for Method
3 or 25% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

First story of three story | Methods 2, 3,4,5,6,7 or8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 45% of braced wall line for Method
3 or 60% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

One story

Top of two or three story Methods 2,3, 4,5, 6, 7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 20% of braced wall line for Method
3 or 30% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

Categories Dy and D, (S, <
1.25g and Sy, < 0.83g) or less
than 110 mph

First story of two story

Second story of three story Methods 2, 3,4, 5,6, 7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 45% of braced wall line for Method
3 or 60% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

First story of three story | Methods 2, 3, 4,5, 6, 7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 60% of braced wall line for Method
3 or 85% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

One story

Top of two story Methods 2, 3, 4,5, 6, 7 or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 25% of braced wall line for Method
3 or 40% of braced wall line for Methods 2, 4,5, 6, 7 or 8

Category D, or less than

110 mph First story of two story Methods 2, 3,4,5,6, 7or 8

Located in accordance with Section R602.10 and at least every 25
feet on center but not less than 55% of braced wall line for Method
3 or 75% of braced wall line for Methods 2, 4, 5, 6, 7 or 8.

Cripple walls Method 3

Located in accordance with Section R602.10 and at least every
25 feet on center but not less than 75% of braced wall line.

b. Foundation cripple wall panels shall be braced in accordance with Section R602.10.2.

also be permitted.

required for a site’s wind speed shall not be adjusted.

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479kPa, 1 mile per hour = 0.477 m/s.
a. Wall bracing amounts are based on a soil site class “D.” Interpolation of bracing amounts between the S values associated with the seismic design
categories shall be permitted when a site specific S, value is determined in accordance with Section 1613.5 of the International Building Code.

¢. Methods of bracing shall be as described in Section R602.10.3. The alternate braced wall panels described in Section R602.10.6.1 or R602.10.6.2 shall

d. The bracing amounts for Seismic Design Categories are based on a 15psf wall dead load. For walls with a dead load of 8 psf or less, the bracing
amounts shall be permitted to be multiplied by 0.85 provided that the adjusted bracing amount is not less than that required for the site’s wind speed.
The minimum length of braced panel shall not be less than required by Section R602.10.3.

e. When the dead load of the roof/ceiling exceeds 15 psf, the bracing amounts shall be increased in accordance with Section R301.2.2.2.1. Bracing

Figure 1.

across the entire length of the braced wall line. The method  lengths are limited. All referenced code sections can be found
described in Section R602.10.6.2 is most often referred to as  in Support Docs at www.sbhcmag.info.

the “portal frame” method and is intended for applications
adjacent to door and window openings with a full-length
header. Braced wall panels constructed in accordance with
the two alternate methods set out in Sections R602.10.6.1 or
R601.10.6.2 are narrower than methods 1 through 8 above,

The requirements for location and amount of braced wall pan-
els within a braced wall line for the eight standard methods
and two alternate methods described above are provided in
Sections R602.10.1 and R602.10.4 and Table R602.10.1 (see

. - Figure 1). The requirements vary depending on the type of
which may be advantageous for applications where wall g ) g y dep g yP

Continued on page 14
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method used, the seismic design category, the wind speed and
the number of stories in the building. Although not specifically
stated in the text of Section R602.10, the provisions of Table
R602.10.1 infer that the various braced panel methods can be
used interchangeably in the same building and/or story.

The Nuances of Continuous

Wood Structural Panel Sheathing

There has been some confusion with the requirements of
Section R602.10.5, continuous wood structural panel sheath-
ing, as to whether or not the other bracing methods can
be used in conjunction with it. Section R602.10.5 contains
provisions for using wood structural panel sheathing, such
as plywood or oriented strand board (OSB), as a method of
providing braced wall panels in a braced wall line. The text
in this section of both the 2003 and 2006 versions of the IRC
states (underline added for emphasis):

R602.10.5 Continuous wood structural panel sheathing. When
continuous wood structural panel sheathing is provided in accor-
dance with Method 3 of Section R602.10.3 on all sheathable areas
of all exterior walls, and interior braced wall lines, where required,
including areas above and below openings, bracing wall panel
lengths shall be in accordance with Table R602.10.5. Wood struc-
tural panel sheathing shall be installed at corners in accordance
with Figure R602.10.5. The bracing amounts in Table R602.10.1
for Method 3 shall be permitted to be multiplied by a factor of 0.9
for wall with a maximum opening height that does not exceed 85
percent of the wall height or a factor of 0.8 for walls with a maximum
opening height that does not exceed 67 percent of the wall height.

The underlined portion of this provision is often incorrectly
interpreted to mean that all sheathable areas of all exterior
walls and interior braced wall lines be continuously sheathed
with wood structural panels whenever the continuous wood
structural panel method is used anywhere on a building. If
interpreted in this manner, this provision would effectively
exclude the use of other code-compliant wall bracing meth-
ods and sheathing products on all other walls of such build-
ings and unintentionally limit the use of proven and accepted
wall bracing techniques.

Extensive revisions have been made to Section R602.10, Wall
Bracing, in the 2007 Supplement to the 2006 IRC with the
intention of clarifying the prescriptive wall bracing require-
ments. Section R602.10.1 of the Supplement clearly defines
the interchangeability of the various wall bracing methods
(underline added for emphasis):

R602.10.1 Braced wall lines. Braced wall lines, both interior
and exterior, shall be provided with braced wall panels in the
percentage and location specified in this section.

Braced wall panels shall be in accordance with one of the bracing
methods specified in Section R602.10.2, the alternate braced wall
method of Section R602.10.3.2, or the continuous structural panel
sheathing method of Section R602.10.4. Bracing method shall be
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permitted to vary as follows:

1. Variation in bracing method from story to story is permitted.

2. Variation in bracing method from braced wall line to braced
wall line within a story is permitted, except that continuous
structural panel sheathing shall conform to the additional
requirements of Section R602.10.4.

3. In Seismic Design Categories A and B, and detached dwellings
in_Seismic Design Category C, variation in bracing method
within a braced wall line is permitted. The required sheathing
percentage for the braced wall line with mixed sheathing types
shall have the higher bracing percentage, in accordance with
Table R602.10.1(1), of all types of bracing used. Wall lines
using continuous wood structural panel sheathing shall con-
form to the additional requirements of Section R602.10.4.

Section R602.10.4 provides the specific requirements for con-
tinuously-sheathed braced wall lines using wood structural
panels as follows. Note that the underlined language defines
situations in which other methods are permissible:

R602.10.4 Continuously-sheathed braced wall line using
Method 3 (wood structural panel). Continuously sheathed
braced wall lines using wood structural panels shall comply with
this section. Different bracing methods shall not be permitted within
a continuously sheathed braced wall line. Other bracing methods
prescribed by this code shall be permitted on other braced wall lines
on the same story level or on different story levels of the building.

Exception: All exterior braced wall lines shall be continuously
sheathed where required by Section R602.10.4.7.

Section R602.10.4.7 adds further restrictions for high seismic
or wind areas:

R602.10.4.7 Continuously-sheathed braced wall lines. Where
a_continuously-sheathed braced wall line is used in Seismic
Design Categories DO, D1, and D2 or regions where the basic wind
speed exceeds 100 miles per hour, all other exterior braced wall
lines in the same story shall be continuously sheathed.

The 2007 ICC Supplement Language was developed by the ICC
Ad Hoc Committee on Wall Bracing (AHCWB) to specifically
address issues with the previous IRC wall bracing language.
The 2007 supplement language will form the basis for the
development of the 2009 wall bracing language in the IRC.

There has been a great deal of confusion surrounding the braced
wall sections of the 2003 and 2006 IRC to the point of having
specifiers, builders and building officials take the path of least
resistance and require that all braced wall lines use method 3
techniques. This has never been the intent of the IRC. This is
made clear in that it gives multiple approaches that are techni-
cally justified and can provide sufficient capacity to resist the
applied loads. It makes good sense that several methods be
available for specifiers and builders to have flexibility in braced
wall line applications so that the most affordable wall solution
can be provided for the specific end use. SBC

To pose a question for this column, call the WTCA technical department
at 608/274-4849 or email technicalga@sbcmag.info.
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