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Comparison of Proposed Required Wind Bracing Amounts  
To Historic Required Wind Bracing Amounts 

 
By Zeno Martin, APA 

Objective 
To compare proposed engineering based required amounts of wall bracing for wind to historically 
required amounts of wall bracing for wind. 
 
Overview 
This summary is divided into three parts as follows: 

1) Summarize historically required amounts of wall bracing  
2) Compare RB 148‐07/08 to historically required amounts of wall bracing 
3) Compare a proposed change to RB 148‐07/08 to historically required amounts of wall bracing 

1 – Summary of historically required amounts of wall bracing 

1927‐1999 Historic Requirements 
The APA archives contains copies of historic model building codes dating back more than 50 years. The 
following codes and editions were examined: 

• Uniform Building Code (UBC), 1927 to 1997 editions. 
• Basic Building Code (BOCA), 1950 to 1999 editions. 
• Southern Standard Building Code (SBC), 1946 to 1999 editions. 
• One and Two Family Dwelling Code (OTFDC), 1971 edition to 1998 editions. 

 
Without going into great details, the early editions of each of these model codes generally required 
bracing at corners. The 1970 UBC, Section 2518, required all exterior walls to be: “effectively and 
thoroughly braced at each end, or as near thereto as possible, and at least every 25 feet of length”.  
 
The 1950‐1996 BOCA code prescribed how corners were to be constructed and braced but never had a 
requirement for ‘and every 25‐ft o.c.’.  The 1999 BOCA edition required the wall to be “designed for the 
wind loads” or to use the Wood Frame Construction manual (and engineering based document). 
 
The 1946 SBC code prescribed how corners were to be constructed and braced but it was not until the 
1991 edition that both corners ‘and at least every 25‐ft o.c.’ was made explicit and remained in the 1999 
edition. 
 
The OTFDC code required just corner bracing until the 1989 edition when the ‘and at least every 25‐ft 
o.c.’ was added and remained in the 1998 edition.  
 
For purposes of simple comparison, the “1950‐1999” historic required amounts of wall bracing will be 
taken as: at each end, or as near thereto as possible, and at least every 25 feet o.c.. A graphic example 
of this requirement can be seen in Figure 1.  
 
 
 



2000‐2006 IRC Requirements 
The 2000‐2006 International Residential Code (IRC) added complexity to the ‘at each end, or as near 
thereto as possible, and at least every 25 feet o.c.’ by also requiring that bracing not be less than a 
certain percentage (16% in many cases) and permitting bracing to start 12.5‐ft from the end. ICC has 
issued formal interpretations (on the 2003 IRC) all saying that one bracing panel is all that is needed in a 
25‐ft long wall as long as the minimum percentage was met because that one panel is also within 12.5‐ft 
from each end. A graphic example of the minimum 2006 IRC panel placement requirements can be seen 
in Figure 2. For simplicity, let‐in braces are omitted in these comparisons but results are similar. 
 

Figure 1. Graphic representation of general 
historical minimum amount of bracing required on 
given braced wall line. 

Figure 2. Graphic representation of IRC minimum 
amount of bracing required on given braced wall 
line due to panel placement. Note: the 16% 
minimum would require an extra 0.64‐ft of panel 
on the 54‐ft long braced wall line.  

 
Comparing Historic Requirements to IRC 
The provision that allows bracing to be placed 12.5‐ft from the end combined with the 16% minimum is 
why the 2000‐2006 IRC allows less bracing than the historic conventional construction model codes. The 
historical requirement for bracing ‘at corners’, and/or ‘at each end’ implies a minimum requirement of 2 
braced wall panels in a wall line. The requirements for starting a BWP at the actual end “or near thereto 
as possible” and every 25‐ft o.c. leads to a significantly greater amount of bracing compared to the IRC.  
 
Table 1 summarizes the minimum amount of bracing per general 1950‐1999 historic requirements (for 
simplicity, let‐in is omitted) and Table 2 summarizes the minimum amount of bracing per the IRC (for 
simplicity, let‐in is omitted), and Table 3 summarizes a comparison. Note the following abbreviations are 
used: 

• BWL = Braced wall line 
• BWP = Braced wall panel 
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Jay H Crandell
Note
Comment (JHC, 2/9/08):
The reason that braced wall panels were specifically allowed to be placed 12.5 feet from the end of a braced wall line (as opposed at corners of the building “or as near thereto as possible”) is because the wall bracing provisions in the IRC were changed to a braced wall line basis rather than a building side basis.  Because of an arbitrary 4-foot offset limit placed on walls that can be considered a single braced wall line, many newer homes will have multiple braced wall lines on one side of the building.  Thus, having to put a brace panel at each end of even short braced wall line portions on one side of a building would create an arbitrary increase in bracing amount.  For typical homes with even moderate offsets on exterior wall lines, the implications of the changes made in the 2000-2006 IRC do not so cleanly suggest that the IRC “allows less bracing than the historic conventional construction model codes” as suggested here.





Table 1. The minimum amount of bracing per general historic requirements  
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Table 2. The minimum amount of bracing per the IRC  
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Table 3. A comparison between 2000‐2006 IRC and 1950‐1999 historic amounts of bracing required  

 
 
As seen in Table 3 and Figures 1 and 2, the 2000‐2006 IRC requires significantly less bracing than has 
generally been required by model codes from 1950‐1999.   
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Jay H Crandell
Note
Comment (JHC, 2/9/08):
Taken together with the earlier comment regarding assumptions made about braced wall panel placement with respect to building corners or ends of braced wall lines, the comparison in Table 3 should be shifted significantly toward less reduction in bracing amount for smaller single story homes with very small braced wall line spacing and a greater increase in bracing amounts required for taller, larger homes.  For typical braced wall line spacing of 30 to 50 feet, it can be seen that even with a conservative assumption regarding application of IRC bracing requirements, the bracing amounts in the IRC have actually been increased in the most important conditions (egg., taller homes with wider braced wall line spacing.)  This increase in the past and current IRC bracing amounts is consistent with the understanding that lower stories on taller homes experience a greater accumulation of horizontal wind load.  Therefore, the comparison of the IRC bracing provisions to historic practice do not so cleanly suggest that “the 2000-2006 IRC requires significantly less bracing than has generally been required by model codes from 1950-1999” as indicated herein. The goal was to account for common sense performance within the building code. 




2 ‐ Comparison of RB 148‐07/08 to historically required amounts of wall bracing 

The amount bracing required per code change proposal RB 148‐07/08 is as follows in Table 4. A 
comparison between the RB148‐07/08 proposal and the 2006 IRC amounts is shown in Table 5.  A 
comparison between the RB148‐07/08 proposal and the 1950 to 1999 Historic amounts is shown in 
Table 6. 
 
Table 4. Amount bracing required per code change proposal RB 148‐07/08 
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Table 5. Compare RB148‐07/08 to 2006 IRC 
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Jay H Crandell
Note
Comment (JHC, 2/9/08):
Table 5 shows the impact of RB148 relative to current IRC bracing amounts (with the conservative assumption about the brace wall panel placement going to a braced wall line basis versus a building side basis mentioned earlier). It is important to note that the percentages are percent differences.  Thus, a “100% difference” is actually a factor of two increase in bracing amount relative to IRC 2006.  The 83% overall average excluding bracing Method 5 (for the most typical 90 mph wind speed condition) is a bit misleading because it gives equal weight to all braced wall line spacings in the table.  In fact, braced wall line spacing of 30 to 40 feet may be considered more consistent with typical construction and should be given the dominant weight in the average.  If this is done, then the weighted difference value approaches 104% (or a factor of 2.04 increase in bracing amount), not 83% (or a factor of 1.83 increase in bracing amount).  If the worst impact is considered from Table 5 (egg., Method 3 panels on the bottom of a two story home in a typical 90 mph wind zone with a 30-foot braced wall line spacing),  then a 238% difference (or factor of 3.38 increase in bracing amount) is the end result.  These indicate that for typical construction conditions the impact of RB148 as submitted will increase bracing amounts by a factor of 2 or more in typical low hazard wind regions of the country which applies to most new and existing construction.




Table 6. Compare RB148‐07/08 to 1950‐1999 Historic 

 
 
 
 
 
 

DRAFT          12/10/2007           Page 8 of 12 

 



DRAFT          12/10/2007           Page 9 of 12 

 

3 ‐ Comparison of Modified RB 148‐07/08 to historically required amounts of wall bracing 

In this section, the bracing amounts in RB 148‐07/08 are modified in accordance with discussions from 
the BSSC/Dolan meeting (September 2007). Specifically, a 1.3, 1.2, and 1.1 factor are applied to the 
resistance values for top story, middle story and first of three story conditions. Also, the table is 
generated for 8‐ft story heights and 8‐ft roof height.  
  
The amount bracing required per modified code change proposal RB 148‐07/08 is as follows in Table 7. 
A comparison between the modified RB148‐07/08 proposal and the 2006 IRC amounts is shown in Table 
8.  A comparison between the modified RB148‐07/08 proposal and the 1950 to 1999 historic amounts is 
shown in Table 9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jay H Crandell
Note
RB 148 was intended to be modified to better account for the differences between historical performance and the current code language. This was not done in RB 148 as submitted. Therefore the comparison tables to use in evaluating RB 148 are tables 4, 5 and 6. 

The tables below show that this was headed in the right direction on average, but still with reasonably significant increases and the factors that were used to generate these tables were generally  judgment/calibration factors based on feel and not backed up by substantial data.

In general, this analysis suggests that the wall bracing judgments in the IRC do not have a really good technical foundation.





Table 7. Amount of bracing required per modified RB 148‐07/08 code change proposal 
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Table 8. Compare modified RB148‐07/08 to 2006 IRC 
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Jay H. Crandell
Note
Comment (JHC, 2/9/08):
Table 8 shows what the bracing amount comparison would be if the RB148 proposal had been modified to provide a conservative account of shear wall performance when the entire building performance is considered in analyzing bracing amounts.  This is reflective of the work that should be done on RB148 (e.g., account for shear wall performance when the effect of the entire wall assembly interaction within the building is considered) prior to its approval.  Because RB148 was not modified using this analysis, this comparison does not currently apply to an evaluation of the merits of RB148 as submitted. RB148 should be modified to include this work.




Table 9. Compare modified RB148‐07/08 to 1950‐1999 Historic 
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