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1. What was the emergency necessitating the emergency rule provisions for wall
bracing? )

Some building designers, home builders, and regulatory officials performing permitting,
plan review and inspections found the previous rules for wall bracing for one- and two-
family dwellings were too difficult to understand and apply, which resulted in
unnecessary costs and delays in home building. Promulgating revisions to the rules
through the emergency rule process was needed in order to avoid these costs and delays
as soon as possible. In addition, the report that the Dwelling Code Council is required to
complete by Fuly 1, 2014, under section 101,62 (4) of the Statutes is expected to include
recommendations to clarify and simplify these rules through the emergency rule process.

2. Are additional resources available?

Yes, see the department’s home page at the link below for a short video providing
explanation of the meaning and use of the new provisions. There is also a non-mandatory
compliance worksheet available for use and a ‘Guide’ on how to use the emergency rule

provisions based on the compliance worksheet,

http://dsps.wi.gov/Home

3. How long are the emergency rules in place and are bermanent rules being
developed? o

The emergency rules with permissible extensions if approved could be in place until no
later than December 26, 2014.

Yes, subsequent to the emergency rules the Uniform Dwelling Code Council proceeded
to develop permanent rules which if approved through the rulemaking process could
become effective as early as August 2014 and will clarify many items within the
emergency rules and addressed within this FAQ doc}ument.

4. Iam very comfortable using and complying with'the current UDC Wall Bracing
provisions, May I continue to use this method after the effective date of the

Emergency Rules?

No, while the design wind pressure remains unchanged at 20 psf the new provisions are
based on the 2012 International Residential Code (IRC) Simplified Wall Bracing Method.




The 2012 IRC Simplified Method (and prior 2009 IRC Wall Bracing Provisions} were
the result of an Ad Hoc Wall Bracing Committee established by the International Code
Council - This committee developed a rational design approach for wall bracing taking
into consideration recent research and large scale testing by Simpson Strong Tie,
National Association of Home Builders, and other industry stakeholders as well as
several conventional wood frame whole house tests. In some cases the emergency rules
may require slightly more bracing and the bracing to be distributed in different locations
than what was required under the previous W1 Uniform Dwelling Code wall bracing -
provisions while at the same time providing a simplified approach and greater flexibility
to achieve code compliance.

. When reviewing plans and processing permit applications how does one determine
which rules to apply? ' '

The ‘code applies’ date is the date upon which a valid permit application is received by
the authority having jurisdiction. If received prior to the effective date the current wall
bracing provisions OR the simplified method in the emergency rules may be used. If
received after the effective date of the emergency rules the emergency rules shall be used
to determine compliance with the wall bracing requirements

. Table 321.25-A The new stud height and spacing table doesn’t appear to meet
industry standards for deflection limits for some interior and exterior finishes, doors

and windows, etc. is this a problem?

The Table in the emergency rules does not include the conditions or limitations for its use
and thus it is advisable to consider the impacts on product warranties, serviceability,
durability, etc. which may be impacted by excessive deflection beyond industry
standards. The Table has been revised to include design conditions and limitations for its
use in the permanent rule package. '

. Section 321.25(8)(a) and Figure 321.25-B How do the wal! bracing provisions apply
to methods of construction other than ‘stick built’ such as post frame, log homes,
structural insulated panels (SIP’s), insulated concrete forms (ICF’s), etc.? How do
you apply the wall bracing provision to a home with a walk out basement where
some of the walls are conerete and other walls or portions thereof are wood-framed?

SPS 321.25 (8) WALL BRACING. (a) General. Dwellings using wood-framed walls shall
be braced in accordance with this section. Where a building, or a portion thereof does
not comply with one or more of the bracing requirements in this section, those portions
shall be designed and constructed in accordance with accepted engineering practice.

The code language above indicates the requirements only apply to wood-framed walls, ie
stick built with studs max 24” o.c. Therefore other methods of construction must be
designed per applicable adopted standards and accepted engineering practice.

Walk-out basement; The department considers a minimum 8” nominal thickness poured
in place concrete basement wall as equivalent in lateral load/shear resistance to any of the
allowable wood-framed wall bracing materials. To determine the required bracing for a
walk out basement first draw a rectangle around the entire floor plan and projections as if
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all of the walls are wood-framed. Determine the required bracing amounts per the chosen
bracing material and method and then locate the bracirig to meet the requirements of
Figure 321.25-C. Any required braced wall panel locations that occur on a wall or
portion of a wall that is actually of poured in place concrete construction is considered
equivalent and that amount of bracing will count towards the minimum required amount
and will not need to be provided in another location. :

Table 321.25-G Can bracing materials and methods be mixed & matched on the
same floor level or from one floor level to the next?

Yes, bracing materials can be mixed on any given rectangle side, within a story or from
one story to the next. In addition, bracing methods either intermittent or continuous can
be mixed within a story or from one story to the next. However, on any given rectangle
side you cannot mix intermittent and continuously sheathed methods.

Table 321.25-G and SPS 321.25 (8) (c) 6. require the interjor side of all exterior
walls to be sheathed with a minimum %2” gypsum wall board. Since portal frame
wall panels are listed under Table 321.25-G, is it the intent to 1equ11e drywall on the

interior of Portal Frame braced panels?

No. That is not the intent. Figure 321.25-A as referenced in Table 321.25-G for Portal
Frame method in the cross section and construction details does not show %" drywall on
the interior of the Portal Frame braced panels. The intent for the PF is to follow the same

exception as in Section R602.10.4 (exception 1) in the 2012 IRC.,

Table 321.25-G footnote ‘a’, Table 321.25-I footnote ‘e’, and Table 321.25-J footnote
‘d’, Are braced wall panels on a gable end wall requlred to be sheathed full height
on the interior with ¥2” gypsum board where the wall extends above the ceiling and
faces normally unfinished attic space on the interior of the dwelling?

Yes, unless the required amount of bracing on the rectangle side is increased by the
applicable 1.4 adjustment factor per Table 321.25- Ifootnote ‘e’ or Table 321.25-J

footnote ‘d’.

Tables 321.25-G, H, 1, and J. On a gable end wall how do you measure the nominal
wall height?

When using Tables 321.25-G and H to determine the maximum allowable height and
minimum width of a braced wall panel the wail height is measured from the bottom of the
bottom plate up to the underside of the roof deck/diaphragm. If the height of the braced
wall panel exceeds 12’ it can have a maximum height to width ratio of 2.5:1 which is
clarified in the proposed permanent rule package.

When using Tables 321.25-I and J to determine the required mount of bracing the
nominal wall height is measured to the top of the wall top plate at the bearing elevation of

the roof structural assembly (trusses or rafters).

Table 321.25-H Is linear interpolation allowed in this table?




" Yes. This has been clarified by adding a footnote to the Table in the permanent rule
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Figure 321.25-A Does the portal frame design require 7/16” GSB or plywooé on all
sheathable surfaces?

Tt depends on the bracing method being used for that rectangle side. If using the
intermittent method - No. If using the Continuously Sheathed method - Yes.

Figure 321.25-A, the first 2 lines under the heading indicate, depending on the
extent of the header with double or single portal frame, that the portal frame counts
as one or two braced wall panels (depending on width). Table 321.25-I footnote ‘o’
states the following braced wall panel conditions shall be permitted to be counted as
one-half a braced wall panel toward meeting the required number of panels: (5)one
PF panel complying with Figure 321.25-A. How do you count portal frame panels
when determining how much bracing they provide towards meeting the minimum

required amount?

Intermittent bracing method: Per Table 321.25- footnote ‘g’ a single narrow portal
frame panel at one side of the opening counts as one-half a braced wall panel. A narrow
portal frame panel at each side of the opening would count as one full braced panel.

Continuously Sheathed bracing method: Table 321.25-J indicates the minimuin required
total length of continuously sheathed panels and Figure 321 25-A indicates the minimum
required width of a narrow portal frame panel dependent upon the total wall height. The
actual width of the portal frame panel in feet (16-24” per the figure) counts towards the
minimum required total length of continuously sheathed panels determined from Table

321.25-].

Figure 321.25-A Are oversize 27%2"°x3/16” plate washers still required for portal
frame anchorage to concrete?

No the emergency rules do not require the oversized plate washers. The proposed
permanent rules will again require the oversized plate washers for adequate anchorage of

narrow portal frame braced panels.

321.25(8)(c)7. allows balloon frame walls up to two floors in height but Tables
321.25-1 and J do not permit extrapolation beyond 12’ wall height. Are braced wall
panels allowed on a two floor balloon frame wall and if so how wide must the panels

be?

Extrapolation is prohibited in Tables 321.25-I and J so the provisions may not be used on
a building of an overall larger size and height than indicated in the bracing amount tables.
Ralloon frame walls should be viewed as an exception for a portion of the overall
structure not the whole building, If braced wall panels must be located on the balloon

frame portion they shall have a maximum height to width ratio of 2.5:1.



17. Figure 321.25-B footnote ‘b’. Can you define what is meant by enclosed plan-offsets
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and projections? Is a screen porch classified or defined as enclosed?

There are definitions currently in the UDC that provide guidance on this topic,

SPS 320.07(59m) definition of 4 “Porch” means an unenclosed exterior structure at or
near grade attached or adjacent to the exterior wall of any building, and having a roof and
floor.

SPS 320.07(10t) definition of a “Carport” means a structure used for storing motorized -
vehicles that is attached to a dweliling and has at least 2 sides completely unenclosed,

Carports are specifically exempted as are open structures such as decks, A deck is a
porch without a roof. A screen porch with no enclosing walls of any height and no other
construction other than the structural members necessary to support the roof and the
screen itself will be considered an open structure that can be excluded from the rectangle.

Figure 321.25-B, Do rectangles have to abut at a wall line? Can it be a 100%
interior wall line? How do you draw rectangles for homes with segments
constructed at an angle or an attached garage at an angle to the dwelling?

Generally speaking, yes you want adjacent rectangles to abut at a common wall line
which will be at least partially an interior wall line. It is permissible for rectangles to
overlap but this will result in more bracing being required than if the rectangles did not

overlap.

For guidance on drawing rectangles for homes with angled segments or attached garages
at an angle to the dwelling see the added diagrams in the proposed: permanent rule
package which also provide a method for calculating the amount of bracing which can be

attributed to an angled wall segment.

Tables 321.25-H, I, and J. If a dwelling has varying wall heights, wind exposure . .
categories, opening heights, ete. on each rectangle side how are the requirements
and Tables to be applied? Are the most restrictive requirements applied to the
entire building, to each rectangle, each rectangle side or to each braced wall panel?

It depends on the requirement being considered. The prescriptive requirements are a
simplified method which attempt to strike a balance between practicality, simplicity and

ease of use versus specificity and complexity.

Tables 321.25-I and J Bracing Amounts,

When applying these tables you must use the most restrictive variables for wall
height and floor levels for the tectangle being considered. If the wall hei ghts and
number of floor levels vary an alternative would be to draw the rectangles
differently so that each rectangle encompasses constant conditions..

For wind exposure category you could have and use different wind exposure
categories for each wind direction or use the most restrictive or worst case wind
exposure when evaluating the required bracing in both orthogonal directions.
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For eave to ridge height it should be determined using the roof structure Jocated
on the portion of the building with the greatest number of floor levels (ie highest

walls).
Table 321.25-H

For braced panels located in walls of differing heights and with openings of
differing heights the braced wall panel limitations are based on the context of its
Jocation and immediately surrounding conditions. So the minimum width of a
braced wall panel may be determined based on then wall height and opening
height where it is located.

Tables 321.25-1 and J. On a dwelling with varying number of stories, roof bearing
elevations and roof heights what eave to ridge distance must I use when applying the

bracing amount tables?

Generally, the most restrictive variables for the entire rectangle must be used when
applying Tables 321.25-1 and J to determine the required bracing amounts. The eave to
ridge height of the roof with the highest roof bearing elevation and greatest number of
fioor levels must be utilized when applying the bracing tables. An alternative would be

to draw additional rectangles for portions of the dwelling with fewer floor levels and
lesser cave to ridge height.

Tables 321.25-1 and J Are bonus rooms considered another floor level when
applying the bracing amount tables? Do the walls associated with roof dormers
create an additional floor level when applying the tables?

No, a bonus room contained wholly within an attic truss does not create an additional
floor level when applying the bracing amount tables since the tables are based on the wall
surface area subjected to lateral wind load and not the vertical uniform live loads
associated with a floor level, Similarly for a dormer, being only a small portion of the
overall roof area the amount of walil surface can be considered negligible in most cases
(except maybe a large shed dormer or a story and a half cape cod home) and the wind
load applied as if it is roof surface.

Table 321.25-1 in one caselists 1 braced wall panel as the minimum required but s.
SPS 321.25 (8) (¢) 2. says you can never have less than 2 braced wall panels, which is

correct?

Both. The Table lists 1 braced wall panel as the starting point for calculating the
minimum number of braced wall panels required considering all of the adjustment factors
in the footnotes that could apply. This allows a more accurate determination of the
required amount of bracing without ‘over bracing’ when applying the footnote
adjustment factors. If however, after applying the required adjustment factors the
caleulated number of braced wall panels is less than 2, SPS 321.25(8)(c)2. applies and the
minimum number of braced panels on a rectangle side is 2.



The same logic applies to Table 321.25-J for the continuously sheathed method and the:

" minimum required length of bracing and the minimum width of a CS braced panel per

23.
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Table 321.25-H compared to the requirement of 321.25(8){(c)2.

Table 321.25-J, Eave-to-Ridge Height (feet) column: Should the numbers read, <0~
10, 10-15, 15-20” or do you have to interpolate values for, say a 12-foot roof or an

18-foot roof?

Per table footnote ‘a’ interpolation shall be permitted when using the table but is not
required. If interpolation is not used, then if the eave to ridge height falls between two of
the rows, the next highest value/row for eave to ridge height must be used. For example,
if the eave to ridge height is 12’ the row for eave to ridge height of 15’ must be used to

determine the required length of bracing.

Table 321.25-J, Do the adjustment factors in the footnotes apply cumulatively (as
with intermittent)?

Yes. This has been clarified in the proposed permarnent rule package by adding a
footnote to the table indicating the adjustment factors apply cumulatively.

Figure 321.25-C Where does the 21-foot spacing begin and end with a portal frame?

Per Figure 321.25-A a portal frame whether consisting of one or two narrow panels has a
maximum opening dimension of 18’ and therefore will automatically comply with the 21°
spacing requirement. If only one side of the opening has a narrow panel the opposite side
is required to be either a wood structural panel (WSP) if using the intermittent method or
a continuously sheathed wood structural panel (CS-WSP) if using the continuous method.
Then, at the outer extent of the portal frame figure whether it is a narrow panel or
standard braced wall panel you measure the 21° away from portal frame from the outside
edge of the panel in the figure to the outside edge of the next nearest panel.

Can a hole be made in a braced wall panel, and if so, are there restrictions on the
location?

Yes holes can be made in braced wall panels. There are no clear limitations within the
emergency rules on size or location of what one might consider ‘small’ holes or

penetrations in a braced wall panel. The rules do address large openings such as doors
and windows as relates to minimum width of continuously sheathed braced panels per

Table 321.25-H.

Designers or builders may wish to consult with an engineer to determine reasonable
limits on openings and penetrations based on accepted engineering practice. Limitations
on holes within a braced wall panel are contained in the proposed permanent rule

package.







Wall Bracing Compliance Worksheet

Complete this worksheet or provide equivalent information on the plans submitted with the permit application,

Sketch and dimension the building plan and the wall bracing rectangle(s) per 321.25(8)(c)1. and Figure 321.25-B.
Provide and label additional sketches if the building plan/rectangles change at different floor levels.

Indicate applicable Wall Bracing Method for each level (see Table 321.25-(3), each labeled rectangle if more than
one fsee 321.25(8)(c)), and amount of bracing (# of braced panels or lengith of braced wall required) per the
respective table (provide additional worksheets for additional rectangles as needed):

Rectangle: Wall Ht. =

Eave to Ridge Ht. =

Max. Opening Ht. =

Wind Exp. =

Walls Supporting:

Intermittent method (LIB,
DWB, WSP, SFB, GB,
PCP) and # of panels per
Table 321.25-1

Min. panel width (Table
321.25-G) =

Continuous method (CS-
WSP, C3-SFB) and total
length required per Table
321.25-1

Min. panel width (Table
321.25-H) =

PF Method (see Figure
321.25-A). Indicate
number of PF panels 16-
24” wide provided.

Min. PF width (Fig.
321.25-A) =

Long side Short side

Long side | Short side

Long side | Short side

Roof aud ceiling only

One floor, roof and ceiling

Two floors, roof and
ceiling

i

A

Rectangle: Wall Ht. =

Eave to Ridge Ht. =

Max. Opening Ht, = Wind Exp. =

Walls Supporting:

Intermittent method (LIB,
DWB, WSP, SFB, GB,
PCP} and # of panels per

Continuous method {CS-
WSP, C5-SFB) and total
length required per Table

PF Method (see Figure
321.25-A). Indicate
number of PF panels 16-

Table 321.25-1 321.25-H 24" wide provided.
Min. panel width (Table Min. panel width (Table Min. PF width (Fig.
321.25-G) = 321.25-H) = 321.25-A) =

Long side | Short side

Long side . | Short Side

Long side | Short side

Roof and ceiling only

One floor, roof and ceiling

Two floors, roof and
ceiling

PF Method: For Intermittent bracing, per Table 321.25-I footnote ‘I, each PF panel (16-24” wide per Figure
321.25-A) counts as ¥z of a braced wall panel when determining compliance with Table 321.25-1. For Continuously
Sheathed bracing, the actual length of each PF panel (16-24” wide per Figure 321.25-A) in feet counts toward the
required total length of bracing required. For intermittent or continuous methods, each PE panel meeting min.
required width of Fig. 321.25-A counts as a braced wall panel when evaluating panel spacing per Fig. 321.25-C.

Indicate location of required braced wall panels determined above o each rectangle side as required by

Figure 321.25-C.

April 2014







SECTION 1. SPS 320.09 (5) (b) 2. d. is amended to read:

SPS 320.09 (5} (b) 2. d. The location and construction details of the-braced-walldines wall
bracing on each building side and floor level. '

SECTION 2. SPS321.02 (1) (c) is amended to read:

SPS 321.02 (1) (¢) Wind loads. Dwellings shall be designed and constructed to withstand
cither a horizontal and uplift pressure of 20 pounds per square foot acting over the surface area or the
wind loads determined in accordance with ASCE 7-05, Minimum Design Loads for Buildings and
Qther Structures.

SECTION 3. SPS 321.02 (1) (c) (Note) is created to read:

SPS 321.02 (1) (c) Note: ASCE 7-05 allows for substantial reduction from 20 psf as applied to the surface
arca.

SECTION 4. SPS Table 321.25-A is amended to read:

Table 321.25-A

- IEXTOFRULE ~ - = - —mm o — e

SIZE, HEIGHT AND SPACING OF WOOD STUDS
(Partial Table)
Bearing and Exterior Nonbearing Walls Interior Nonbearing Walls
Maximum Maxinam
Spacing Spacing Maximum
When When Spacing
Supporting | Supporting When
Maximum Spacing | One Floor, | Two Floors, | Supporting
When Supporting Roof and Roof and One Floor
Roof and Ceiling Ceiling " Celling Only
Maximum Only (inches) (inches) (inches) (inches) Maximum
Laterally . A Laterally
Nominal | Unsupported A Unsupported  Maximum
Stud Size | Stud Height® ﬁ @ | | E Stud Height® Spacing
(inches) (feet) || = (feet) (inches)
2x6 1012° 24 24 16 20 24

Al spacing dimensions are to the center of the studs.

9Unless supported by structural analysis. use of stud heights that range from over 10 feef 55 12 feet is limited to where all of the following

conditions are met: snow loads do not exceed 25 psf; tributar

y dimensions for floors and roofs do not exceed 6 feet; spans for floors and roofs

do not exceed 12 feet: eave projections do not exceed 2

feet; the bending modulus of elasticity is at least 1,600,000 Ibe per square inch; the

allowable fiber stress in bending for the wood is not les

s than 1310 psi as determined by multiplying the AF&PA NDS tabular-base desien

value by the repetitive use factor, and by the size factor

for all species except southern pins; utility. standard. stud. and No. 3 grade lumber of

any species is not used; and the allowable deflection does not exceed whichever of the folloy

ving are applicable:

Interjor walls and partitions — span height/180.

Exterior walls with plaster or stucco finish — span height/360.

Exterior walls with other brittle finishes - span height/240.

Exterior walls with flexible finishes — span height/120.

Exterior walls with interior gypsum watlboard finish — span height/180.

Any manufacturer-specified limits for any included windows or doors.




SECTION 5. SPS 321.25 (7) (d) and (8) (a) (Note) are amended (o read:

SPS 321.25 (7) (d) Cripple walls with a stud height of 14 inches or greater shall be braced in
accordance with sub. (8) ex9).

(8) (a) Note: Acceptable engineering wall bracing practices include any of the following:
1. The provisions under s- section R602.10 or R602.12 of the International Residential Code (IRC) — 2009 2012,

2. Desion in accordance with the engineering basis of the 2012 IRC bracing provisions, such as described in
Crandell, T. and Martin, Z., “The Story Behind the 2009 JRC Wall Bracing Provisions (Part 2: New Wind Bracing
Requirements).” Wood Design Focus, Forest Products Society, Peachtree Corners, GA, Spring 2009.

3. Installation instructions from the manufacturer of the bracing product that are compliant with section SPS

321.02.

SECTION 6. SPS 321.25 (8) (b) and (c), Tables 321.25-G to 321.25-J, and Figures 321.25-A to
321.25-C are repealed and recreated to read:

SPS 321.25 (8) (b) Bracing materials and methods. Wall bracing shall consist of the
materials and methods listed in Table 321.25-G or approved alternatives capable of providing the
required wind load resistance as determined in accordance with s. SPS 321.02 (1) (c).



Table 321.25-G
BRACING METHODS™f

Minimum Brace Maximum Minimum Connection Criteria
Material Material Nominal Braced Wall Minimum Maximum
. . Wall Panel Width or ]
Thickness or Size Heightb Brace Angle Fasteners Spacing
Intermittent Bracing Methods
1x4 wood brace 2-8d common nails
LIB* {(or approved metal 45° angle and or 3-8d box nails (2 Per stud and
Let-in bracing | brace installed per 10 maximum 167 3/8" lone x 0.113” top and bottom
manufacturer o.c. stud spacing” dia irg]eterj plates®
instructions) _
2-8d box nails (2 )
DWB %" (1” nominal) 3/8” long x 0.113” Per stud and
Diagonal for maximum 24" 1 48" diameter) or2-1 | top and bottom
wood boards o.c. stud spacing 3/4” long 16-gage plates®
staples
3/8” for maximum 6d common nail or
WSP 16"0.c. stud 8d box nail (2 3/8" 6’? edges,.l?,”
Wood spacing; long x 0.113” field (nails)
structural 7116” fo;' 10 48" diameter); or 7/167- 3” edges, 6
panel maximum 24” o.c. or 1/2"-crown 16-, field (staples)
stud spacing gage staples, 1 1/4’
long
SFR 1 1/2” long x 0,120
Structural 14" for maximum diameter ge_tlvam_'zed 3" edges, 6"
fiberboard 16" 0.c. stud 10 48”7 roofing nails or 1”- fiel d,
sheathing spacing crown 16-gage
staples, 1 1/4” long
GB 7" edges, 77
Gypsum board | %7 for maximum 54 cooler‘nails or field
(instailed on 24” o.c. stud 10 96" #6 scrows ’ (including top
both sides of spacing : and bottom
wall) plates)
Continuous Sheathed Bracing Methods
3/8” for maximum
CS-WSP! 16”0.0.. st.ud
Continuous ;’ Eag,l}i} Same as WSP Same as WSP
sheathed WSP . ' , Refer o Table
maximum 24" o.c, 12
. 321.25-H
stud spacing
CS-SFB¢ ¥5” for maximum
Continuous 16” o.c. stud Same as SFB Same as SFB
sheathed SFB spacing
Narrow Panel Bracing
PF 1116” 12 Refer to Figure Refer to Figure Refer to Figure
Portal frame 321.25-A 321.25-A 321.25-A

“The interior side of all exterior walls shall be sheathed with minimum %-inch gypsum wallboard unless otherwise permitted to be
excluded by this subsection. All edges of panel-type wall bracing, except horizontal joints in GB bracing, shall be attached to
framing or blocking, ' .

®The actual measured wall height shall include stud height and thickness of top and bottom plates. The actual wall height shall be
permitted to exceed the listed nominal values by not more than 4% inches. Tabulated bracing amounts in s. SPS 321.25 (8) (¢) are
based on a 10-foo! nominal wall height for al} bracing methods and shall be permitted to be adjusted to other nominal wall heights not
exceeding 12 feet in accordance with footnotes to Table 321.25-1 or Table 321.25-1.



- “LIB is not permitted for walls supporting a roof and two floors- Two LIB-braces installed at a 60° angle from horizontal shall be— -
permitted to be substituted for each 45° angle LIB brace.
“Bracing with CS-WSP and CS-SFB shall have sheathing installed on all sheathable surfaces above, below, and between wall

openings.

Shall be attached to the top and bottom plates and any intermediate studs, in one continuous length.

*Bach braced panel may contain no more than one hole, having a maximum dimension of ro more than ten percent of the least
dimension of the panel, and confined to the middle three-fourths of the panel,

Table 321.25-H*P

MINIMUM WIDTHS OF CS-WSP AND CS-SFB BRACED WALL PANELS

Maximumn Opening Height Adjacent to

Minimizm Width of Full-Height Bracéd Wall Panel (inches)

Braced Wall Panel
8 Tall Wall | 9 Tall Wall | 10° Tall Wall ; 12’ Tall Wall
5'—4” 24 .27 30 36
G- 8" 32 30 30 36
8 48 41 38 36
9 - 54 46 41
10 - - 60 48
12’ - - - 72

"Sheathing shall extend from the top of the Lop plate to the bottom of the bottom plate and may be multiple sheets. Al joints shall be

blocked.
®Interpolation is permitted.



SR Figure 321.25-A S
PF - PORTAL FRAME: RRA CE. CONSTRUCTIO

————————EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES i TWO PORTAL FILAME PANELS)
EXTENT OF HEADER WITH SINGLE PORTAL FRAME PANEL —
¥ - 18" FINISHED WIDTH OF OPENDNG FOR SDIGLE
QR DOUBLE FORTAL i
l Ty =
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= i STRAP CAPACITY SHALL EQUAL 1,000LBS. OR ATTACHED TO [ i
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b E p BOX NAILE AT 3 0.0. [N ALL FRAMING (STUDS, PANEL EDGE. i b
& = g BLOCKING, AND SILLS) TYP, - W B
T iU I ] 1]
bt 1 S MINIMUM PANEL LENGTH X I;ii?&ﬁﬁ?lﬁtcnm i a
L LWM_LHE;GHI. tlzTsTm I e \ i ! MIN, 2X4 STUDS WITH
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. swouneRstups b 1] CoAL B
i “i MIN. {2} 14" DJAM, ANCHOR BOLTS tiie il ] PERsSPS3ILIS3)(H) i Bh
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— = — ANCHOR BOLTS i i
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A CONCRETE OR MASONRY BLOCK FOUNDATI {2) FRAMING ANGHORS
APPLIED AGROSS
i ! SHEATHING JOINT WiTH A
WOOD STRUGTURAL PANEL NAIL SOLE FLATE TO ! CAPACITY OF 670 LBS iy NAIL SOLE PLATE TO
SHEATHING TOTOP OF BAND OR  JOIST PER TABLE IN i THE HORZONTAL AND JCIST PER TABLE IN
RN JOIST APPENDIX \L\ VERTICAL DIREGTIONS APPENDIX
WOOD STRUGTURAL PANEL
~————SHEATHING OVER
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ATTACH SHEATHING TO Fibd 4
; uooosmenma,  NALSOWETLATATO [ B e T
i 3 5 PANEL SHEATHING IQIST PER TABLE I iy NATL §OLE PLATE TO
gk 0.C, TOP AND BOTTOM
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_ - APPENDIX
WOOD STRUCTURAL PANEL
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FRONT ELEVATION SECTION

Note: Steel headers are permitted if designed by structural analysis.

Note: As shown in the above cross-section, ¥s-inch gypsum wallboard is not required on the interior side of the
wall,

(¢) Bracing amount. Bracing methods and materials complying with Table 321.25-G shail
be applied to walls in accordance with all of the following requirements:

I. For the purpose of determining bracing amounts, the outermost extents of the building plan
at each floor level shall be circumscribed with a rectangle to define the overall length of each
building side as shown in Figure 321.25-B.

2. In no case may the amount of braéing be less than two braced wall panels on walls parallel
to each rectangle side for each floor level of the building.




" 3. Where used, thé Aummber of intermittent brace panels applied to walls parallel to eachr -~ =
rectangle side shall comply with Table 321.25-1.

4. Where used, the total length of continuous sheathed brace panels applied to walls parallel
to each building side shall comply with Table 321.25-J.

_ 5. The location of brace panels applied to walls parallel to each building side shall comply
with Figure 321.25-C.

6. Balloon-frame wails may be no longer than 21 feet and shall have a maximum height of
two floots unless constructed in accordance with an approved design. Wall framing shall be
continuous from the lowest floor to the wall top plate at the roof. All edges of sheathing shall be
supported on and fastened to blocking or framing, Braced wall panels may not be required on the
balloon-frame wall portion provided the bracing amount and brace spacing requirement are satisfied
for the building side. Where brace panels are located on the balloon-frame wall portion, they shall
have a height-to-width ratio of not more than 2.5:1.

7. Por a gable end wall, if the brace-panel height does not exceed 12 feet at the highest
portion and if the 12%2-foot and 21-foot spacing requirements in Figure 321.25-C are met, the wall is
adequately braced. Where a brace panel exceeds 12 feet in height, it shall have a height-to-width
ratio of not more than 2.5:1, and comply with Figure 21.25-C.

: Figure 321.25-B
DEFINING BUILDING SIDES AND LENGTHS WITH ONE OR MORE CIRCUMSCRIBED
RECTANGLES*"*

|
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(2) Angled-building-side plan®

CONTRIBUTING LENGTH OF g
BRACED WALL PANEL APPLIES i
TO SIDE OF RECTANGLE 2 i

B/
PROJEGTIONS APPLY TO
SIDES OF REGTANGLE 1,
¥ ‘4

(3) Angled floor plan®

“Each floor plan level shall be circumseribed with one or more rectangles around the entire floor plan at the floor level under
consideration as shown, When multiple rectangles are used, each side shall be braced as though it were a separate building and the
bracing amount added together along the common wall where adjacent rectangles overlap or abut.

"Rectangles shall swround all enclosed plan offsets and projections, Chimneys, partial height projections, and open structures, such as
carports and decks, shall bg excluded from the rectangle.

‘Each rectangle shall have a maximum rectangle length-to-width ratio of 3:1.

Projected contributing lengths of angled braced wall panets shall be assigned to the closest rectangle sides, as shown for the angled
comer in the angled-building-side-plan shown above,

“Braced wall panels located on.a common wall where angled rectangles intersect, as shown in Figure 321.25-B¢3), shali have their
contributing length applied towards the required length of bracing for the paratlel rectangle side and its projected contributing lengths
towards the adjacent angled rectangle sides. Where the common side of rectangle 2 as shown in Figure 321.25-B(3) has no physical
wall, the portion shatl be designed in accordance with s. SPS 321.25 (8) (a).

Table 321.25-1
REQUIRED NUMBER OF INTERMITTENT BRACED WALL PANELS
- ON WALLS PARALLEL TO EACH RECTANGLE SIDE
AT EACHFLOOR LEVEL®»o%eth -

Required Number of Brace Panels
on a Building Side
Length of Perpendicular Side (feet)®

Wall Supporting; <25 =50 =75
Roof and ceiling onl —_ I 2 3
gony VAN G I I ,
“ 1 ]
A
One floor, roof and ceiling g‘ — 2 4 6
[ ]
Two floors, reof and ceiling 3 6 9

“Interpolation is permitted. Extrapolation to buildings larger than addressed in this table is prohibited.




- MThis table applies to wind exposure category B. For wind exposure category G or D multiply the number of braced wall panels ..
required by 1.3 or 1.6, respectively.
Wind exposure category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely spaced
obstructions having the size of single-family dwellings or larger. Exposure B shall be assumed unless the site mects the definition of

another type exposure,

Wind exposure category C is comprised of flat, open country and grasslands with scattered obstructions, including surface
undutations or other irregularities, having heights generally less than 30 feet extending more than 1,500 feet from the building site in
any quadrant. This exposure atso applies to any building focated within Exposure B type terrain where the building is directly adjacent
to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Wind exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at
least 1 mile. This exposure applies only to those buildings and other structures exposed to the wind coming from over the water.
Exposure D extends inland from the shoreline 2 distance of 1,500 feet or 10 times the height of the building or structure, whichever is
greater,

“Tabulated values are based on a nominal wall height of 10 feet, For nominal wall heights other than 10 feet and not more than
12 feet, multiply the required number of brace panels by the following factors: 0.9 for 8 feet, 0.95 for 9 feet, 1.15 for 11 feet,
or 1.3 for 12 feet.
dTabulated values are based on a roof with a top-of-wall-to-ridge height of 10 feet. For top-of-wall-to-ridge heights othex than
10 feet, multiply the required number of brace panels by the following factors for each floor level support condition:

Roof only — 0.7 for 5 feet, 1.3 for 15 feet, or 1.6 for 20 feet

Roof + 1 Floor ~ 0.85 for 5 feet, 1.15 for 15 feet, or 1.3 for 20 feat

Roof + 2 Fioors — 0.9 for 5 feet or 1.1 for 15 feet. ! )
*Where minimum Ys-inch gypsum wallboard is not included on the interior side of the wall, multiply the number of braced wall
panels by 1.7 for LIB bracing or 1.4 for all other bracing methods, except this increase is not required for the portal frame.

method.
fAdjustments in footnotes b to ¢ apply cumulatively. Fractions of panels shall be rounded to the nearest one-half braced wall panel.

perpendicular sides to the front and rear sides are the left and right sides. Perpendicular sides to the left and right sides are the front
and rear sides. See Figure 321.25-B.

“Fhe following braced wall panel conditions shall be permitted to be counted as one-half a braced wall panel toward meeting the
required number of panels: (1) one 60 degree LIB; (2) one 48” GB or one 96" GB with gypsum wallboard on one side; (3) one 36”
WSP or SFB braced wall panel for wall heights not more than 9 feet; (4) a 48” WSP or SFB braced wall panel where there is no more
than one unblacked horizontal joint; or (5) one PF brace panel corplying with Figure 321.25-A.

“This value of less than 2 serves only as the beginning value for calculation purposes. The resulting value shatl be2 or greater,

to be consistent with subd. 2,



| T " Table 321.25-)
REQUIRED LENGTH OF CONTINUOUS BRACING ON WALLS PARALLEL TO EAC
RECTANGLE SIDE AT EACH FLOOR LEVEL*Pedesh

Total Required Length (feet) of Full-Height Bracing
Top-of- on Any Side of Rectangle
W&H-to- . . {
Ridge Wall Supporting; Length of Perpendicular Side (feet)
Height _
(Feet) 10 ] 20 13 | 40 | 50 | 60 | 70 | g0
Cfﬁﬁﬁﬁgﬁy N @ @ 200 | 3571 50 1 60 [ 75 | 90 | 105 | 120
10 Ogi?g;‘ﬁ;gc’f =) 35' | 65 | 90 | 120 | 145 | 170 | 198 | 226
Two floors,
roof and E\ 50 | 95 | 135 ] 175 { 215 | 255 | 202 | 334
ceiling
Cgﬁggagﬁy N @ E 26' | 46 | 65| 78 | 98 | 117 | 137 | 157
- PN
15 O'a’zfg;rl};g"f @» 40 | 7.5 | 104 | 138 | 167 | 196 | 226 | 262
Two floors, -
roof and E 55 [ 105 | 149 | 193 | 237 | 275 | 321 | 367.
ceiling
cgﬁg;‘ﬁy PN @ g 29" | 52 | 73 | 88 | 111 ] 132 | 154 | 176
" iy,
20 Ogifg;‘i’i;‘g")f @ 45 | 85 [ 11.8 | 156 { 189 | 22.1 | 258 | 29.5
Two floors, -
roof and @ 62 | 119 | 168 | 21.8 | 273 | 31.1 | 363 | 41.5
ceiling

“Interpolation is permitted. Extrapolation to buildings targer than addressed in this table is prohibited. _

®This table applies to wind exposure category B. For wind exposure category C or D, multiply the required length of wall bracing by
L3 or 1.6, respectively. Wind exposure categories are as defined in Table 321.25-1 footnote b.

“Tabulated values are based on a nominal wall height of 10 feet. For nominal wall heights other than 10 feet, multiply the

required length of bracing by the following factors: 0.90 for 8 feet, 0.95 for 9 feet, 1.05 for 11 feet, or 1.10 for 12 feet.

“Where minimurn Y%-inch gypsum wallboard interior finish is not provided, the required bracing amount for the affected

rectangle side shall be muitiplied by 1.4, except this increase is not required for the portal frame method.

‘Adjustments in footnotes b to d apply cumulatively,

"Perpendicular sides to the front and rear sides are the left-and right sides. Perpendicular sides to the left and right sides are the

front and rear sides. See Figure 321.25-5.
*Continuous sheathing shall be applied to all
wall openings.

"“When used on a wall line with continuous sheathing, each portal frame panel is counted for its actual length in contributing
toward the length of continuous sheathing used on other portions of the same wall line, such as the building side at a given
story level,

lAny valute of less than 4.0 in this table-serves only as the beginning value for calculation purposes: The resulting value shall
be 4.0 or greater, to be consistent with Table 321.25-H and subd. 2.

surfaces of the wall, including areas between brace panels and above and below




' - FIGURE 321.25-C ‘
LOCATION OF BRACED WALL PANELS ALONG A BUILDING SIDE*

21" max 12'-6" max
/ 4 8 L I
1 I gl
A2°-6" mrax ’ . —

[

N .- BRACED
: s — WALL PANEL
BRACED . \~ Bracing applied to walis visible In elzvation
WALL PANEL to each side of floor plan at each story level

"A braced wall panel can be anything from one-half to one brace panel.

SECTION 7. SPS 321.25 (8) (d) to (f) are repealed.

SECTION 8. SPS 321.25(8) (g) (title), (intro.), and 1. to 3, are renumbered SPS 321.25 (8) (d)
(title), (intro.), and 1. to 3.

SECTION 9. SPS 321.25 (8) (g) 4. and (h) and (9), Tables 321.25-K and 321.25-L, and Figures
321.25-D to 321.25-K are repealed.

SECTION 10. SPS 320 to 325 Appendix, Minimum Fastener Schedule Table is amended to read:

CHAPTERS SPS 320-325 Appendix
MINIMUM FASTENER SCHEDULE TABLE
. (Partial Table)
Other interior and exterior panel products and finishes installed per manufacturer requirements.
For engineered connectors, use manufacturer’s specified fasteners.

Description of Building Materials/Connection Number and Type of Fastener” *°

Wall Framing
Sole plate to joist or blocking, face nail

2-16d at 16”0.c.

Panel Sheathing
Spacing of Fastener
Material Fastener Intermediate
Edges S
‘ upports
Wood panel siding to framing
I 3/4" galvanized roofing nail; 8d
8 z!!

5/8" gypsum sheathing® common nail; staple galvanized 1 5/8” 47
long; 1 5/8” screws, Type Wor S

10



