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:

e Uniform Building Code (UBC), 1927 to 1997 editions.

e Basic Building Code (BOCA), 1950 to 1999 editions.

e Southern Standard Building Code (SBC), 1946 to 1999 editions.

e 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 0.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.
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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.
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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:

e BW.L =Braced wall line

e 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

1950-1999 Historic

"1:1" diaphragm aspect ratio

100 mph (?) and less

Expressed in Feet

BWL BwL |Basedon
Spacing | Length | spacing’ QS@ @ﬁgﬁ‘ﬁg
Method (ft) (ft) (ft) (ft) (ft) (ft)
10 10 8.0 8.0 8.0
20 20 80 80 80
2 30 30 9.0 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 80 80 80
20 20 8.0 8.0 8.0
3 30 30 90 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 8.0 8.0 8.0
20 20 8.0 8.0 8.0
4 30 30 90 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 8.0 8.0 8.0
20 20 80 80 80
5 30 30 9.0 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 80 80 80
20 20 8.0 8.0 8.0
6 30 30 90 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 8.0 8.0 8.0
20 20 8.0 8.0 8.0
7 30 30 90 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0
10 10 8.0 8.0 8.0
20 20 80 80 80
8 30 30 9.0 9.0 9.0
40 40 12.0 12.0 12.0
50 50 12.0 12.0 12.0

1. The following summarizes the absolute minimum amount of bracing
required. 21-ft clear distance between BWP's is also assumed for

simplicity.
BWL
Length | Amount
All 0 8
methods 29 &
except letH 30 9
in 3 10
32 11
33 12
54 12
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Table 2. The minimum amount of bracing per the IRC

2006 IRC

"1:1" diaphragm aspect ratio

123

Amount of Bracing Requird for 100 MPH or less

Expressed in Percent Amount Expressed in Feet’
BWL BWL BWP (ft)
Spacing | Length QS@ eﬁg ﬁ'@@ Based on Q@@ /El\‘ﬁg @@@

Method (ft) () % % % | Spacing®| () (ft) (ft)
10 10 4.0 4.0 4.0

20 20 4.0 50 7.0

2 30 30 50 75 105
40 40 8.0 11.4 16.0

50 50 114 17.9 250

10 10 40 4.0 4.0

20 20 4.0 40 50

3 30 30 50 50 75
40 40 8.0 8.0 114

50 50 11.4 114 17.9

10 10 4.0 4.0 4.0

20 20 4.0 50 7.0

4 30 30 50 75 105
40 40 80 114 16.0

50 50 114 17.9 250

10 10 4.0 4.0 4.0

20 20 4.0 50 7.0

5 30 30 50 75 105
40 40 8.0 114 16.0

50 50 11.4 17.9 250

10 10 4.0 4.0 4.0

20 20 4.0 50 7.0

6 30 30 5.0 7.5 10.5
40 40 8.0 114 16.0

50 50 11.4 17.9 250

10 10 4.0 40 40

20 20 4.0 50 7.0

7 30 30 50 75 10.5
40 40 8.0 114 16.0

50 50 114 17.9 250

10 10 4.0 40 40

20 20 4.0 50 7.0

8 30 30 50 7.5 10.5
40 40 8.0 114 16.0

50 50 114 17.9 250

1. BWL = Braced wall line, BWP = Braced Wall Panel
2. In order to convert % to a specified length, both the BWL spacing and BWL length must be known.

3. In addition to the minimum %, the following summarizes the absolute minimum number of

BWP's required assuming panels are inset 12.5 from end of BWL:

All
methods
except let-

in

BWL
Length

Amount

(ft)

0

29

30

31

32

33

54

,-H
cofoo |~ || |d | (=8
L=
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Table 3. A comparison between 2000-2006 IRC and 1950-1999 historic amounts of bracing required

Compare historic bracing amounts to IRC
difference = (historic/IRC)-1
100 MPH (?)
% increase or decrease
BWL
Spacing G@@ ﬁﬁ@ﬁ@@

Method (ft) (ft) (ft) (ft)
i 10 100% 100% 100%
20 100% 60% 14%
2, 4-8 30 80% 20% -14%
40 50% 5% -25%
50 5% -33% -52%
10 100% 100% 100%

20 100% 100% 60%

3 30 80% 80% 20%
40 50% 50% 5%
50 5% 5% -33%

As seen in Table 3 and Figures 1 and 2, the 2000-2006 IR uires 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
Proposed in RB148-07/08

Amount of bracing required for 1:1 aspect ratio building

85 MPH

90 MPH

100 MPH

Expressed in Feet

Expressed in Feet

Expressed in Feet

BWL
e PR | PN = =1 N = P = | S =S P ==

Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 39 54 6.2 4.4 6.0 6.9 54 7.4 85

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 139 16.0

2 30 10.6 145 16.6 11.9 16.2 18.6 147 201 23.0
40 13.8 18.9 217 155 21.2 243 191 261 30.0

50 17.0 232 26.7 19.0 26.0 299 235 321 36.9

10 39 54 6.2 4.4 6.0 6.9 54 7.4 85

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 139 16.0

3 30 10.6 145 16.6 11.9 16.2 18.6 147 201 23.0
40 13.8 18.9 217 155 21.2 243 191 261 30.0

50 17.0 23.2 26.7 19.0 26.0 299 235 321 36.9

10 39 5.4 6.2 4.4 6.0 6.9 5.4 7.4 8.5

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 139 16.0

4 30 10.6 145 16.6 11.9 16.2 18.6 147 201 23.0
40 13.8 18.9 217 15.5 21.2 243 191 261 30.0

50 17.0 232 26.7 19.0 26.0 299 235 321 36.9

10 5.9 9.4 10.8 7.7 10.5 121 95 13.0 149

20 12.9 17.6 20.2 14.4 197 226 17.8 243 279

5 30 18.5 254 291 208 28.4 326 257 351 403
40 242 33.0 37.9 271 370 42 5 334 457 525

50 297 40.6 46.7 333 456 523 411 56.3 64 .6

10 39 54 6.2 4.4 6.0 6.9 54 7.4 8.5

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 13.9 16.0

§ 30 10.6 145 16.6 119 16.2 18.6 147 201 23.0
40 13.8 18.9 217 15.5 21.2 243 191 261 30.0

50 17.0 23.2 26.7 19.0 26.0 299 235 321 36.9

10 39 54 6.2 4.4 6.0 6.9 54 7.4 85

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 13.9 16.0

7 30 10.6 145 16.6 11.9 16.2 18.6 147 201 23.0
40 13.8 18.9 217 155 21.2 243 191 261 30.0

50 17.0 232 26.7 19.0 26.0 299 235 321 36.9

10 39 54 6.2 4.4 6.0 6.9 54 7.4 85

20 7.3 10.0 11.5 8.2 11.3 12.9 10.2 139 16.0

8 30 10.6 14.5 16.6 11.9 16.2 18.6 147 201 23.0
40 13.8 18.9 217 155 21.2 243 191 261 30.0

50 17.0 232 26.7 19.0 26.0 299 235 321 36.9

Based on: Resistance calibration factors:

DRAFT

10-ft roof ridge height
10-ft floor to ceiling height

1.0 on restrained
1.1 on unrestrained
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Table 5. Compare RB148-07/08 to 2006 IRC
Proposed RB148-07/08 compared to 2006 IRC (% increase or decrease)

difference = (proposed/IRC)-1
85 MPH 90 MPH 100 MPH
% Increase or decrease % Increase or decrease % Increase or decrease
BWL
somng | @B Bl GHleBElanBleaNcoEenBloameaE
Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 -2% 34% 54% 10% 51% 73% 36% 86% 113%
20 84% 101% 655% 106% 125% 85% 154% 178% 128%
2 30 112% 93% 58% 138% 117% 78% 193% 167% 119%
40 73% 65% 35% 93% 85% 52% 139% 129% 87%
a0 49% 30% 7% 67% 46% 20% 106% 80% 48%
10 -2% 34% 54% 10% 51% 73% 36% 86% 113%
20 84% 151% 131% 106% 182% 159% 154% 248% 219%
3 30 112% 190% 122% 138% 225% 149% 193% 301% 207%
40 73% 136% 89% 93% 164% 112% 139% 226% 162%
50 49% 103% 49% 67% 128% 67% 106% 181% 107%
10 -2% 34% 54% 10% 51% 73% 36% 86% 113%
20 84% 101% 655% 106% 125% 85% 154% 178% 128%
4 30 112% 93% 58% 138% 117% 78% 193% 167% 119%
40 73% 65% 35% 93% 85% 52% 139% 129% 87%
a0 49% 30% 7% 67% 46% 20% 106% 80% 48%
10 72% 135% 170% 93% 164% 202% 138% 225% 273%
20 221% 252% 188% 260% 294% 223% 345% 387% 299%
5 30 271% 238% 177% 316% 279% 211% 413% 368% 284%
40 202% 189% 137% 238% 224% 166% 318% 300% 228%
50 160% 128% 87% 192% 155% 109% 260% 215% 158%
10 -2% 34% 54% 10% 51% 3% 36% 86% 113%
20 84% 101% 65% 106% 125% 85% 154% 178% 128%
6 30 112% 93% 58% 138% 117% 78% 193% 167% 119%
40 73% 655% 35% 93% 85% 52% 139% 129% 87%
50 49% 30% 7% 67% 46% 20% 106% 80% 48%
10 -2% 34% 54% 10% 51% 73% 36% 86% 113%
20 84% 101% 655% 106% 125% 85% 154% 178% 128%
7 30 112% 93% 58% 138% 117% 78% 193% 167% 119%
40 73% 65% 35% 93% 85% 52% 139% 129% 87%
50 49% 30% 7% 67% 46% 20% 106% 80% 48%
10 -2% 34% 54% 10% 51% 73% 36% 86% 113%
20 84% 101% 65% 106% 125% 85% 154% 178% 128%
8 30 112% 93% 58% 138% 117% 78% 193% 167% 119%
40 73% 655% 35% 93% 85% 52% 139% 129% 87%
50 49% 30% 7% 67% 46% 20% 106% 80% 48%
overall average = 79% 101% 148%
overall average
excluding method 5 63% 83% 126%
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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
Proposed RB148-07/08 compared to Historic (% increase or decrease)

difference = (proposed/historic)-1
85 MPH 90 MPH 100 MPH
% Increase or decrease % Increase or decrease % Increase or decrease
BWL
smong @B B o8l B0 anBlogmotllanBloaHa0
Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 -51% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 62% 27% 4% 99%
2 30 18% 61% 85% 32% 80% 107% 63% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
a0 42% 94% 122% 59% 117% 149% 96% 168% 207%
10 -51% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 62% 27% 4% 99%
3 30 18% 61% 85% 32% 80% 107% 63% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
50 42% 94% 122% 59% 117% 149% 96% 168% 207%
10 -51% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 652% 27% 4% 99%
4 30 18% 61% 85% 32% 80% 107% 63% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
a0 42% 94% 122% 59% 117% 149% 96% 168% 207%
10 -14% 18% 35% -4% 32% 51% 19% 63% 87%
20 61% 120% 152% 80% 146% 183% 122% 204% 249%
5 30 106% 182% 223% 131% 216% 262% 185% 290% 347%
40 101% 175% 216% 126% 208% 254% 179% 281% 337%
50 148% 239% 289% 178% 280% 336% 243% 369% 438%
10 -91% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 62% 27% 74% 99%
6 30 18% 61% 85% 32% 80% 107% 63% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
50 42% 94% 122% 59% 117% 149% 96% 168% 207%
10 -51% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 62% 27% 4% 99%
7 30 18% 61% 85% 32% 80% 107% 63% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
50 42% 94% 122% 59% 117% 149% 96% 168% 207%
10 -51% -33% -23% -45% -25% -14% -32% -7% 7%
20 -8% 26% 44% 3% 41% 62% 27% 4% 99%
8 30 18% 61% 85% 32% 80% 107% 653% 123% 156%
40 15% 57% 80% 29% 76% 102% 59% 118% 150%
50 42% 94% 122% 59% 117% 149% 96% 168% 207%
overall average = 50% 68% 107%
overall average
excluding method 5 35% 52% 87%
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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.
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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
Modified RB148-07/08

Amount
85 MPH 90 MPH 100 MPH
Expressed in Feet Expressed in Feet Expressed in Feet
BWL
Spacing G@@ ﬁﬁgﬁéﬁ G@@ ﬁﬁgﬁéé G@@ ﬁﬁg 6@@
Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 27 38 46 30 43 51 37 53 6.3
20 50 7.2 85 56 8.1 95 6.9 10.0 118
2 30 7.2 104 12.3 8.0 11.6 13.8 9.9 14.4 17.0
40 9.3 13.5 16.0 10.5 15.2 17.9 12.9 18.7 22 1
50 115 16.6 19.7 12.9 18.7 221 159 230 272
10 2.7 3.8 4.6 3.0 4.3 5.1 3.7 5.3 6.3
20 50 7.2 85 56 8.1 95 6.9 10.0 118
3 30 7.2 104 12.3 80 116 13.8 99 14 4 17.0
40 9.3 13.5 16.0 10.5 152 17.9 12.9 18.7 221
50 115 16.6 19.7 12.9 18.7 22 1 159 230 272
10 27 38 46 30 43 51 37 53 6.3
20 5.0 7.2 8.5 56 8.1 95 6.9 10.0 118
4 30 7.2 10.4 123 8.0 116 13.8 99 14 4 17.0
40 9.3 13.5 16.0 10.5 152 17.9 12.9 18.7 221
50 115 16.6 19.7 12.9 18.7 22 1 159 230 272
10 47 6.7 8.0 52 76 89 6.4 93 1.0
20 8.7 126 149 98 141 16.7 12.0 17.4 206
5 30 126 18.2 215 141 204 24 1 17 4 251 297
40 16.3 23.7 28.0 18.3 26.5 314 226 32.7 38.7
50 201 29 1 344 226 326 386 279 403 47 7
10 27 38 46 3.0 43 51 37 53 6.3
20 5.0 7.2 8.5 5.6 8.1 9.5 6.9 10.0 11.8
4§ 30 7.2 10.4 123 8.0 116 13.8 99 14 4 17.0
40 9.3 13.5 16.0 10.5 152 17.9 12.9 18.7 221
a0 11.5 16.6 19.7 12.9 18.7 22.1 15.9 23.0 27.2
10 27 38 46 30 43 51 37 53 6.3
20 50 7.2 85 56 8.1 95 6.9 10.0 118
7 30 7.2 104 12.3 8.0 11.6 13.8 9.9 14.4 17.0
40 9.3 13.5 16.0 10.5 15.2 17.9 12.9 18.7 22 1
50 115 16.6 19.7 12.9 18.7 221 159 230 272
10 2.7 3.8 4.6 3.0 4.3 5.1 3.7 5.3 6.3
20 50 7.2 85 56 8.1 95 6.9 10.0 118
8 30 7.2 104 12.3 80 116 13.8 99 14 4 17.0
40 9.3 13.5 16.0 10.5 152 17.9 12.9 18.7 221
50 115 16.6 19.7 12.9 18.7 22 1 159 230 272
Based on: Calibration factors:
8-ft roof ridge height 1.1 on restrained
8-ft floor to ceiling height 1.3 on unrestrained

DRAFT 12/10/2007 Page 10 of 12



S

Table 8. Compare modified RB148-07/08 to 2006 IRC
Modified RB148-07/08 proposal compared to 2006 IRC

difference = (proposed/IRC)-1
85 MPH 90 MPH 100 MPH
% Increase or decrease % Increase or decrease % Increase or decrease
BWL
Spacing G@@ @ﬁ@ﬁ@@ G‘@@ @ﬁ@ﬁ@@ GS@ ﬁﬁ@ ﬁ@@
Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 44% 22% 39% 61% 36% 2% 99% 68%
2 30 43% 38% 17% 61% 55% 31% 99% 92% 62%
40 17% 18% 0% 31% 33% 12% 62% 64% 38%
50 1% -7% -21% 13% 4% -12% 39% 29% 9%
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 80% 70% 39% 102% 91% 2% 149% 136%
3 30 43% 108% 64% 61% 133% 83% 99% 187% 126%
40 17% 659% 40% 31% 89% 57% 652% 134% 94%
50 1% 46% 10% 13% 63% 24% 39% 102% 52%
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 44% 22% 39% 61% 6% 2% 99% 58%
4 30 43% 38% 17% 61% 55% 31% 99% 92% 62%
40 17% 18% 0% 31% 33% 12% 62% 64% 38%
a0 1% -7% -21% 13% 4% -12% 39% 29% 9%
10 16% 68% 99% 30% 89% 123% 61% 133% 176%
20 118% 152% 113% 144% 182% 138% 201% 249% 194%
5 30 151% 142% 105% 181% 171% 129% 247% 235% 183%
40 104% 107% 75% 129% 132% 96% 183% 186% 142%
50 76% 63% 38% 97% 83% 54% 144% 126% 91%
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 44% 22% 39% 61% 36% 72% 99% 68%
6 30 43% 38% 17% 61% 55% 31% 99% 92% 62%
40 17% 18% 0% 31% 33% 12% 62% 64% 38%
a0 1% -7% -21% 13% 4% -12% 39% 29% 9%
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 44% 22% 39% 61% 36% 72% 99% 68%
7 30 43% 38% 17% 61% 55% 31% 99% 92% 652%
40 17% 18% 0% 31% 33% 12% 62% 64% 38%
50 1% -7% -21% 13% 4% -12% 39% 29% 9%
10 -33% -4% 14% -25% 8% 28% -8% 33% 57%
20 24% 44% 22% 39% 61% 36% 72% 99% 68%
8 30 43% 38% 17% 61% 55% 31% 99% 92% 62%
40 17% 18% 0% 31% 33% 12% 62% 64% 38%
50 1% -7% -21% 13% 4% -12% 39% 29% 9%
overall average = 27% 42% 6%
overall average
excluding method 5 16% 30% 60%
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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
Modified RB148-07/08 compared to Historic

difference = (proposed - historic) / proposed
85 MPH 90 MPH 100 MPH
% Increase or decrease % Increase or decrease % Increase or decrease
BWL
Spacing G@@ ﬁﬁgﬁéﬁ G@@ ﬁﬁgﬁéé G@@ ﬁﬁg 6@@
Method (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
10 -67% -52% -43% -63% -46% -36% -54% -33% -21%
20 -38% -10% 6% -30% 1% 19% -14% 24% 47%
2 30 -20% 15% 36% -11% 29% 53% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 56% 84%
50 -4% 39% 64% 7% 55% 84% 33% 92% 127%
10 -67% -92% -43% -63% -46% -36% -94% -33% -21%
20 -38% -10% 6% -30% 1% 19% -14% 24% 47%
3 30 -20% 15% 36% -11% 29% 53% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 96% 84%
50 -4% 39% 64% 7% 55% 84% 33% 92% 127%
10 -67% -52% -43% -63% -46% -36% -54% -33% -21%
20 -38% -10% 6% -30% 1% 19% -14% 24% 47%
4 30 -20% 15% 36% -11% 29% 53% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 56% 84%
50 -4% 39% 64% 7% 55% 84% 33% 92% 127%
10 -42% -16% 0% -35% -6% 12% -19% 17% 38%
20 9% 57% 86% 22% 76% 109% 51% 118% 158%
] 30 39% 102% 139% 56% 126% 167% 93% 179% 230%
40 36% 97% 133% 53% 121% 161% 89% 173% 223%
50 68% 143% 187% 88% 172% 222% 132% 236% 297%
10 -67% -52% -43% -63% -46% -36% -54% -33% -21%
20 -38% -10% 5% -30% 1% 19% -14% 24% 47%
6 30 -20% 15% 36% -11% 29% 53% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 56% 84%
a0 -4% 39% 64% 7% 55% 84% 33% 92% 127%
10 -67% -52% -43% -63% -46% -36% -54% -33% -21%
20 -38% -10% 6% -30% 1% 19% -14% 24% 47%
7 30 -20% 15% 36% -11% 29% 93% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 56% 84%
50 -4% 39% 64% 7% 55% 84% 33% 92% 127%
10 -67% -92% -43% -63% -46% -36% -94% -33% -21%
20 -38% -10% 6% -30% 1% 19% -14% 24% 47%
8 30 -20% 15% 36% -11% 29% 53% 10% 60% 89%
40 -22% 13% 33% -13% 26% 49% 8% 96% 84%
50 -4% 39% 64% 7% 55% 84% 33% 92% 127%
overall average = 7% 20% 48%
overall average
excluding method 5 -3% 8% 34%
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