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The simplified wall bracing provisions (Section R602.12) of the 2009 Virginia Residential Code are an optional approach to prescriptively design the wind bracing of your new house or addition.  This publication provides guidelines and commentary on how to use simplified wall bracing.
	QUALIFYING STRUCTURES


Only those structures which meet all of the conditions listed below can be designed using simplified wall bracing.
1. Structures must be a maximum of two-stories above the foundation or basement.

2. Floors cannot overhang more than 24 inches beyond the foundation or bearing wall below.

3. Wall heights cannot exceed 10 feet.

4. The eave-to-roof ridge height cannot exceed 15 feet.

5. All exterior walls must be finished on the inside with ½ inch minimum gypsum board.

6. No cripple walls wood framed basement walls (i.e., walk-out basement) can be framed below the first floor in a two-story structure.

If your structure does not meet the requirements listed above, then you must use the classic wall bracing provisions (Section R602.10).  While more complex, these provisions allow more design flexibility.
	CIRCUMSCRIBED RECTANGLE


To determine the amount of bracing you need, you must first draw a rectangle around your structure.  The size of each side of the rectangle will be used to determine bracing amounts.  Use the following rules to help guide you.

1. The rectangle must enclose offsets and projections such as sunrooms and garages.

2. Do not include structures that have no wind load resistance such as decks, carports and screened porches.

3. Do not include chimneys.
4. Draw a rectangle for each floor of the house or addition.

5. No side of the rectangle can be more than 60 feet long.

6. The ratio between the long side and short side of the rectangle can be a maximum of 3:1.

See FIGURE 1 for an example of the circumscribed rectangle around a new house and FIGURE 2 for an example of an addition to an existing house.
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FIGURE 1: RECTANGLE AROUND A NEW HOUSE
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FIGURE 2: RECTANGLE AROUND AN ADDITION TO AN EXISTING HOUSE


	SHEATHING MATERIAL


There are two sheathing materials available when using simplified wall bracing. You must choose one material for your structure as mixing of the two materials is prohibited.

1. Wood structural panels (OSB or plywood) with a minimum thickness of 3/8 inch. 
2. Structural fiberboard with a minimum thickness of ½ inch.  
	BRACING UNITS


The definition of a bracing unit is a full-height sheathed segment of the exterior wall with no openings or offsets (both vertically and horizontally) and a minimum length.
MINIMUM LENGTH
The minimum length of a bracing unit is dependent on whether you choose to cover your entire structure with sheathing including areas above and below windows and doors.  While this is typical construction in Sussex County, other areas of the county place bracing intermittently at specific locations and infill the areas in between with non-structural materials such as foam.  See FIGURE 3 and FIGURE 4 for examples.
	 SHAPE  \* MERGEFORMAT 



FIGURE 3: SHEATHING COVERING
ENTIRE STRUCTURE
Bracing Unit = 3  feet
	 SHAPE  \* MERGEFORMAT 



FIGURE 4: AREAS BETWEEN BRACING INFILLED WITH OTHER MATERIAL
Bracing Unit = 4 feet


If you choose to cover your entire structure with sheathing, then the minimum length of a bracing unit is 3 feet.  If you choose to place bracing at required locations only and infill the areas between with other materials, the minimum length of a bracing unit is 4 feet.
MULTIPLE BRACING UNITS
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Sheathed segments of wall longer than the minimum length of a bracing unit can be considered multiple bracing units.  Simply divide the length of the sheathed segment of wall by the minimum bracing unit length.  Please note that sections of wall less than the minimum bracing unit length cannot be recognized as fractional bracing units.
For example:  as shown in FIGURE 5, find the number of bracing units in the 13 foot section of wall of the second floor in a house that is entirely sheathed in OSB.  

In this case the minimum length of a bracing unit is 3 feet.  Therefore:

# of bracing units = 13 ÷ 3 = 4.33
NUMBER OF BRACING UNITS
The code requires that each side of the circumscribed rectangle have a minimum number of bracing units in the walls facing it.  See FIGURE 6 for an example of which exterior walls of a house correspond to which sides of the rectangle.  
In an addition, the side of the rectangle which corresponds to the common wall with the existing house can be ignored in most cases.
To determine the minimum number of bracing units for each side of the rectangle, you must know the story level of the house, eave-to-ridge height of the roof and the length of the long and short sides of the circumscribed rectangle.  As listed in TABLE 1 the number of bracing units for the short side is determined by the length of the long side and vice versa.
For example:  if the long side of the rectangle in FIGURE 1 had a 54 foot length and the short side had a 28 foot length, determine the number of bracing units in each.  Assume this is the first floor of a two-story house with an eave-to-ridge height of 10 feet.
You must round the length of both sides of the rectangle up to the next whole unit of 10.
Therefore, for each short side, use the column for 60 feet and find that the minimum number of bracing units = 6.  For each long side, use the column for 30 feet and find that the minimum number of bracing units = 3.

TABLE 1: NUMBER OF BRACING UNITS ON RECTANGLE SIDES
	Story Level
	Eave-to ridge height

(feet)
	Minimum number of bracing units on each long side
	Minimum number of bracing units on each short side

	
	
	Length of short side (ft)
	Length of long side (ft)

	
	
	10
	20
	30
	40
	50
	60
	10
	20
	30
	40
	50
	60
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	10
	1
	2
	2
	2
	3
	3
	1
	2
	2
	2
	3
	3
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	2
	3
	3
	4
	5
	6
	2
	3
	3
	4
	5
	6
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	15
	1
	2
	3
	3
	4
	4
	1
	2
	3
	3
	4
	4
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	2
	3
	4
	5
	6
	7
	2
	3
	4
	5
	6
	7


DISTRIBUTION OF BRACING UNITS
In addition to the minimum number of bracing units for each side of the circumscribed rectangle, each exterior wall must have bracing units located using the rules listed below.
1. A bracing unit must begin within 12 feet of any corner of the structure. 
2. The distance between bracing units cannot exceed 20 feet. 
3. Walls greater than 8 feet in length must have at least one bracing unit, and walls less than 8 feet are permitted to have no bracing units.
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Rule 1
Rule 2
Rule 3

FIGURE 7: BRACING UNIT DISTRIBUTION RULES
	NARROW PANELS


Narrow braced wall panel methods from the classic wall bracing provisions are permitted to be used in simplified wall bracing.  Those methods are PFG, PFH, CS-G and CS-PF.  TABLE 2 below outlines their applicability. 
TABLE 2: PERMITTED NARROW PANELS

	Method
	Bracing Units
	Application
	Reference

	
	
	Sheathing over entire structure
	Bracing intermittently placed
	Wind Bracing Publication
	2009 Virginia Residential Code

	PFH

portal frame with
hold-downs
	1.0
	X
	X
	Figure 19
	Figure R602.10.6.2

	PFG

portal frame adjacent
garage opening
	0.75
	X
	X
	Figure 20
	Figure R602.10.6.3

	CS-G

continuous sheathing garage panel
	0.5
	X
	not permitted
	Table 3
	Table R602.10.4

	CS-PF

continuous sheathing portal frame
	0.5
	X
	not permitted
	Figure 21
	Figure R602.10.6.4


	BLOCKING AND SUPPORT


ROOF FRAMING BLOCKING
When a bracing unit is located along the roof eave, blocking between the rafter or truss framing may be required in accordance with FIGURE 8 and TABLE 3 below.
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FIGURE 8: ROOF FRAMING BLOCKING
	TABLE 3: ROOF FRAMING BLOCKING

Distance, D

Requirement

Reference

Wind Bracing Publication
2009 Virginia Residential Code

0 – 9.25"

No blocking required

—
Section R602.10.8.1
9.25" – 15.25"

Solid blocking between rafters or trusses

Figure 27
Figure R602.10.8.1(1)

15.25" – 48"

Soffit blocking

or

Vertical blocking panel

Figure 28
or

Figure 29
Figure R602.10.8.1(2)

or

Figure R602.10.8.1(3)

over 48"

Engineered design required

—
Section R602.10.8.1



MASONRY STEM WALLS

Masonry stem walls with a height and length of 48 inches or less and supporting a bracing unit or one of the narrow panels listed above must be reinforced in accordance with FIGURE 23 of the Fairfax County Wind Bracing publication and FIGURE R602.10.9 of the Virginia Residential Code.  Method PFH is prohibited from being constructed atop masonry.
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