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Answers - Worksheet for Calculations — Skill Check 1

Step 1. Define the braced wall lines
v Braced wall line 1 = 21.25’

v Braced wall line 2 = 54.5’
v Braced wall line 3 = 54.5'

Braced wall line A = 55.1¢’
Braced wall line B =31’ (or 55.16’)
Braced wall line C = 24.2’ (or 55.16")

Braced wall line D = 39’
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Braced wall line E = 35’

Step 2. Determine the IRC Method to apply

v Braced wall line 1 use Method 3
v Braced wall line 2 use Method 5
v Braced wall line 3 use Method 3

Braced wall line B use Method 5
Braced wall line C use Method 3

Braced wall line D _use Method 5
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Braced wall line E use Method 3

v Braced wall line A use Method 3

v Can | use Method 3 for walls with a braced panel system rather than continuous
sheathing? yes

Step 3. Determine percentages and length of bracing required
v Table R602.10.1 Method 3 __ 16% Method 5 25%

[Total Length of wall line X percentage = minimum feet of braced wall panels]
v Braced wall line 1 needs _3.36 ft. of braced wall panels.

v Braced wall line 2 needs 13.63 ft. of braced wall panels.

v Braced wall line 3 needs 8.72 ft. of braced wall panels.

v Braced wall line A needs _8.8 ft. of braced wall panels.

v Braced wall line B needs _7.75 (or 13.8) ft. of braced wall panels.
v Braced wall line C needs _3.8 (or 13.8) ft. of braced wall panels.
v Braced wall line D needs 9.75 ft. of braced wall panels.

v Braced wall line E needs 5.6 ft. of braced wall panels.
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Step 4. Determine locations of panels, braced panel types
v Braced wall line 1

e Two 4’ panels; one on each end of wall line.

e Total bracing: 2 panels x 4’ = 8’; 8/21° =0.38 x 100 = 38% > 16% M OK
v Braced wall line 2

¢ Note: Braced wall line was selected to accommodate 4’ offsets on each side, 8’
max. M OK

o Left to right:

Two 4’ gypsum panels each side at garage:
e Interior side is %”"; garage side is 5/8”.

One 18” MSP prefabricated shear brace or smaller to keep spacing between
panels less than 25’

¢ Note: The 18” dimension for the shear brace was selected because the
actual framed dimension will be as follows:

o 4to 4 (4°) = 2’ subtract another 2” (approx. for rough opening) =
22” each side.

¢ Minimum field-built portal supporting a second floor is 24” (Table 3).
o Assuming windows cannot be moved, this is best solution.

The higher percentage of 25% (conservative) was used because part of the
wall is braced with gypsum

Two 4’ panels on right side.

e Total bracing: (2 gypsum panels x 4’) + 4 (MSP) + 4’ + 4’ = 20°’/55' = 0.36 x 100 =
36% >25% M OK

v Braced wall line 3 (transverse) length = 54.5’
o Left to right:

One 32” ABP or one 18" MSP.

Note: The 32” ABP was selected because the actual framed dimension will be
as follows:

e 7.75 to 4.5 windows = 3.25’ each side; 2” for rough opening = 3'-1” or
37” > 32"

e This panel could be specified as the minimum of 32” or as the amount of
wall space available (approximately 37”).

e An 18" prefabricated shear brace was shown as an alternate because it is
worth a full 4’ of bracing.

Two 4’ panels adjacent to each other.

One 4’ panel between windows (6°-3” from end of braced wall line < 12’-6”
0O.K)

e Total bracing: 4’ + (2 panels x4’) + 4 = 14.67'/54.5 = 27% > 16% M OK
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v Braced wall line A
o Two 4’ panels; one at each side of garage door.

e One 4’ panel at north end.
e One 4’ panel between garage and north end (25’ max. spacing).
e Total bracing: 4 panels x 4’ = 16’; 16°/55’ = 0.29 x 100 = 29% > 16% M OK

v Braced wall line B

e Two 8 gypsum panels on one side of two walls. Panels are 19’ center to center <
25 O.K

e From page 22, one 8’ width of gypsum is equivalent to a 4’ width of bracing.

o Braced wall perpendicular to garage wall is 4’ < 12’-6” of edge of braced wall line
O.K.

e Total bracing: 2 panels x 4’ = 81; 8/31'= 26% > 25% M OK
v Braced wall line C
e Two 4’ panels; one at each end.
e Total bracing: 2 panels x 4’ = 8’; 8/24’ = 0.33 x 100 = 33% > 16% M OK
v Braced wall line D (longitudinal) length = 39’
e One 8 gypsum panel on one side of one wall.
o Two 8 gypsum panels; one on each side of one wall.
e Center between panels is 21’-3” center to center < 25’ ¥ OK
e Braced panel at back wall is
4’-7” from end of braced wall line < 12’-6” M OK
e Braced panel at front wall is
4’-10” from end of braced wall line < 12’-6” M OK

e Total bracing: 3 panels x 4'=12’; 12’/39' = 31% > 25% M OK

e Note: Ensure a joist is placed directly under wall lines D and E to transfer
shear load into the first-floor diaphragm.

v Braced wall line E
e Three 4’ panels; one at each end and one panel within 25’ of each end.

e Total bracing: 3 panels x4’ = 12’; 12'/35' = 0.33 x 100 = 33% > 16% M OK

These are not the only bracing solutions. Several ways exist to create the braced wall
lines.

Step 5. Determine alternates
See Braced Wall Lines 2 and 3 in Step 4.
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Answers to Skill Check 2

Longitudinal Braced Wall Lines
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Transverse Braced Wall Lines
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Answers - Worksheet for Calculations —Skill Check 2

Step 1. Define the braced wall lines

v Braced wall line 1 =21.25’ v Braced wall line B =31’ (or
v Braced wall line 2 = 54.5’ 55.2)
v Braced wall line 3 = 54.5' v Braced wall line C = 24.2’ (or
55.2)
v Braced wall line D = 39’
v Braced wall line A = 55.2’ v Braced wall line E = 35'

Step 2. Determine the IRC Method to apply

v Braced wall line 1 use Method 3 v Braced wall line B use Method 5
v Braced wall line 2 use Method 3 v Braced wall line C use Method 3
v Braced wall line 3 use Method 3 v Braced wall line D use Method 5

v Braced wall line E use Method 3

v Braced wall line A use Method 3

v Can | use Method 3 for walls with a braced panel system rather than continuous
sheathing? no

Step 3. Determine percentages and length of bracing required
v Table R602.10.1 Method 3 __16% Method 5 25%

[Total Length of wall line X percentage = minimum feet of braced wall panels]
v Braced wall line 1 needs 3.36 ft. of braced wall panels.

v Braced wall line 2 needs _8.72 ft. of braced wall panels.
v Braced wall line 3 needs 8.72 ft. of braced wall panels.
v Braced wall line A needs _8.8 ft. of braced wall panels.

v Braced wall line B needs _7.75 ft. of braced wall panels.
v Braced wall line C needs _3.84 ft. of braced wall panels.
v Braced wall line D needs 9.75 ft. of braced wall panels.

v Braced wall line E needs 5.6 ft. of braced wall panels.
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Step 4. Determine locations of panels, braced panel types

v Braced wall line 1

18.25 braced; 18.25/21 =87% > 16% M OK

v Braced wall line 2

Left to right:
e Approximately 16’ sheathing inside garage wall.
¢ Right side of garage/house door: wall length is 2.66’ < 36” min. (Table 3).

e This section of wall, although sheathed, will not count toward the bracing
percentage because it is narrower than 36” (adjacent to a door).

e Front entry: About 12” of wall space exists on each side of the entry door. These
sections, although fully sheathed, will not count toward the required bracing
percentage.

e Front “bump-out”: 12” prefabricated shear brace on each side of the two 4050
windows.

e Using the table on page 21, 27” is the minimum required width for a braced
panel. The 24” space on each side is insufficient for placing braced panels.
However, a 16” or 12” prefabricated shear brace is acceptable to support a
second floor. Use 16” or 12”.

¢ Right side of home: 4.75’ + 4.5’ of sheathing on each side of window.

Total bracing this wall: 16’ + 2 x (2’ x 1.5) + 4.75’ + 4.5’ = 31.25°/54.5 = 57% > 16%
M OK

v Braced wall line 3 (transverse) length = 54.5’

Continuous sheathing did not significantly change the requirements for portal
frames, alternate-braced panels, or prefabricated panels. The minimum widths of
wall needed to provide bracing drive the need for special bracing.

Left to right:

o 4 M OK

e 866 MOK

e 525 MOK

o 5 M OK

e 3.25" adjacent to window > 27" M OK

Total bracing: 3.25’ + 4’ + 8.66’ + 5.25 + 5" + 3.25’ = 29.41°/54.5" = 54% > 16%
M OK

Wall Bracing 401 — High Seismic Supplement
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v Braced wall line A
e Front to back:

o 4 +4+7ft+14.5 +4.5 =34 braced wall
e 34'/55'=62% >16% M OK
v Braced wall line B
e 1233 + 8 =20.33 braced wall; 20.33'/31' = 66% > 25% ™ OK
v Braced wall line C
e Fully sheathed, no openings; 24'/24’ = 100% > 16% ™ OK
v Braced wall line D (longitudinal) length = 39’
e 1258 +12.82' = 25.4'-braced wall; 25.4/39 =65% >25% M OK

v Braced wall line E
e Fully sheathed, no openings; 35/35 = 100% > 16% ™ OK

Step 5. Determine locations of panels, braced panel types and alternates
No alternates needed.

Notes for interior-braced wall lines B and D:
e The entire wall length was used for bracing as opposed to specified lengths. This

specification may or may not be a better way to designate and simplify construction.

o Check walls for door openings; jambs will be wider at these walls.

e Ensure ajoist is directly below this wall to transfer the shear load into the first-floor
diaphragm.

These are not the only bracing solutions. Several ways exist to create the braced wall lines.
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Answers to Skill Check 3

Longitudinal and Transverse Braced Wall Lines
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Answers to Skill Check 3 (cont.)

Step 1. Define the braced wall lines
v Braced wall line 1 (transverse) Length _ 44 ft

v Braced wall line 2 (transverse) Length _ 44 ft
v Braced wall line 3 (transverse) Length __44 ft
v Braced wall line 4 (transverse) Length _ 32 ft
v Braced wall line A (longitudinal) Length 52 ft
v Braced wall line B (longitudinal) Length _32 ft (not required if 35’ 0.c. exception is used)
v Braced wall line C (longitudinal) Length _20 ft
v Braced wall line D (longitudinal) Length 48 ft
v Braced wall line E (longitudinal) Length _40 ft

Step 2. Determine the IRC Method to apply
v Braced wall line 1: Method 3 v Braced wall line A: Method 3

v Braced wall line 2: Method  3/5

v Braced wall line 3: Method _ 3/5

v Braced wall line B: Method 5

v Braced wall line C: Method _ 3/5
v Braced wall line 4: Method 3 v Braced wall line D: Method _ 3/5

v

Braced wall line E: Method 3

Step 3. Determine percentages and length of bracing required
v Table R602.10.1 Method 3 __45 % Method 5__ 60 %

[Total Length of wall line X percentage = minimum feet of braced wall panels]
v Braced wall line 1 needs 19.8 ft. of braced wall panels.

v Braced wall line 2 needs 26.4 ft. of braced wall panels.
v Braced wall line 3 needs _26.4 ft. of braced wall panels.
v Braced wall line 4 needs 14.4 ft. of braced wall panels.
v Braced wall line A needs 23.4 ft. of braced wall panels.
v Braced wall line B needs _19.2 ft. of braced wall panels.
v Braced wall line C needs 12 ft. of braced wall panels.

v Braced wall line D needs 28.8 ft. of braced wall panels.

v Braced wall line E needs 18 ft. of braced wall panels.

Answers to Skill Check 3 (cont.)
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Step 4. Determine locations of panels and check against minimum panel
widths (Includes Step 5)

Braced wall line 1
Need 5 braced wall panels
Use 1 —12" prefabricated double portal (12MPD)

1 — 4 ft wood structural panel (48WSP)

2 — 327 alternate braced panels (32 ABP) or 12" prefabricated panels (12MP)
Total bracing = 2 * 4’ equivalent panels + 1 * 4’ panel + 2 * 4’ equivalent panels = 20’
20’ >19.8’ M OK

Braced wall line 2
Need 7 braced wall panels
Use 5 —4ft double sided gypsum braced panels (48G2)
1 — 4 ft wood structural panel
1 - 12" prefabricated panel
Total bracing = 5 * 4’ panels + 1 * 4’ panel + 1 * 4’ equivalent panel = 28’
28’ > 26.4 M OK

Braced wall line 3
Need 7 braced wall panels
Use 5 —4ft double sided gypsum braced panels
1 — 4 ft wood structural panel
1 — 12" prefabricated panel (or 32" alternate panel if space is available)
Total bracing = 5 * 4’ panels + 1 * 4’ panel + 1 * 4’ equivalent panel = 28’
28’ > 26.4 M OK

Braced wall line 4
Need 3 braced wall panels
Use 1 -—12" prefabricated panel on left side of wall line
1 — 4’ wood structural panels on right side of wall line
1 — 7-6” wood structural panels on right side of wall line
Total bracing = 1 * 4’ equivalent panel + 1 * 4’ panel + 1 * 7.5’ panel = 15.5’
15.5'>14.4 M OK

Wall Bracing 401 — High Seismic Supplement
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Braced wall line A
Need 6 braced wall panels

Use 5 — 4 ft wood structural panels spread evenly along wall line in the space
available

1 — 12" prefabricated panel between two 2040 windows in the window bank
Total bracing = 5 * 4’ panels + 1 * 4’ equivalent panel = 24’
24’ > 23.4 M OK

Braced wall line B

Use 5 -4 ft double sided gypsum braced panels
Total bracing = 5 * 4’ panels = 20’

20'>19.2 M OK

Braced wall line C

Need 3 braced wall panels

Use 1 —4 ft double sided gypsum braced panels
2 — 4 ft wood structural panels

Total bracing = 1 * 4’ panel + 2 * 4’ panels = 12’

Note: Braced wall lines B and C could be combined by running the wall line between the
two sets of walls. All parts of the wall line would be offset 4 ft.

Braced wall line length = 52 ft
Requires 31.2 ft of bracing = 8 panels

Have 6 — 4 ft double sided gypsum braced panels + 2 - 4 ft wood structural panels =
8 panels. Equivalent to individual walls

Braced wall line D

Need 8 braced wall panels

Use 6 —4ft double sided gypsum braced panels
2 — 4 ft wood structural panels

Total bracing = 6 * 4’ panels + 2 * 4’ panels = 32’

32’ > 28.8 M OK

Braced wall line E
Need 5 braced wall panels
Use 4 —4 ft wood structural panels spread evenly along wall line in space available

1 — 12" prefabricated panel between two 3050 windows (or 32” alternate panel if
space is available)

Total bracing = 4 * 4’ panels + 1 * 4’ equivalent panel = 20’
20> 18 M OK

Wall Bracing 401 — High Seismic Supplement
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