Littleton
"

P # $ %
% 1 # % &
1 $ (
# 1 I # )
#HVH# ) *
1$ 1 1S +(
# ! +(
L +

%
( (

+( ++

%

( % "$ #l

FIGURE 1: WIND LOAD APPLIED TO A HOUSE
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FIGURE 2: RACKING DUE TO WIND LOAD
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FIGURE 8: DIAGONAL
BRACED WALL LINES
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FIGURE 6: ALLOWABLE OFFSETS OF A BRACED WALL LINE
# "$#) %
%
"SHI &

OF A DESIGNATED

NOTE: IF THE DIAGONAL WALL IS GREATER
THAN 8 FEET LONG, THEN IT MUST BE TREATED
AS A SEPARATE BRACED WALL LINE.
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TABLE 1: MINIMUM REQUIRED PERCENTAGE OF WALL BRACING
MINIMUM REQUIRED PERCENTAGE OF FULL-HEIGHT
SEISMIC BRACING PER WALL LINE
DESIGN Braced wall line spacing less |Braced wall line spacing greater than
CATEGORY FLOOR than or equal to 35' 35' and less than or equal to 50'
(SDC) OR Msthods WSP, [, Mathods WSP, iiolier
WIND SPEED CS-WSP, C§-G,| ' o i CS-WSP, C5-G, hode
CS5-PFE C5-PF
One-story houss
or top floor of 3 o o a o
A St 16% 16% 23% 23%
: story house.
SDC A, B First floor of a
or two-story or
wind speed secend floor of a 16% 25% 23% 36%
three-story
< 100 mph house.
First floor of a a a a o
it sof hotiss 25% 35% 36% 50%

For Method GB, the percentage required must be doubled for one-sided applications.
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FIGURE 12: INTERMITTENT BRACING
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FIGURE 13: CONTINUOUS SHEATHING
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TABLE 2: INTERMITTENT BRACING METHODS
BRACING METHODS

METHODS, CONNECTION CRITERIA *

MATERIAL MINIMUM THICKNESS FIGURE Fasteners Spacing
1x4 wood or approved e Wood: 2-8d common nails or 3-8d (2 | Wood: per stud and top

LIB metal straps at 45° to %" long x 0.113" dia.) nails and bottom plates

Intermittent Bracing Methods

Let-in-bracing

60° angles for maximum
16" stud spacing

e
IHF

Metal: per manufacturer

Metal: per manufacturer

347 2-8d (2%:" long x 0.113" dia.) nails or | Per stud
DWB (1" nominal) 2-1%" long staples
Diagonal wood boards for maximum 24" stud
spacing
Exterior sheathing per Table 6" edges
Wood t""’s;P el » R602.3(3) 12" field
ood struciural pane 8 Interior sheathing per Table Varies by fastener
(See Section R604) R602.3(1) or R602.3(2)
1%"long x 0.12" dia. (for ¥2 “ thick 3" edges
SFB " or Byt sheathing) 1% long x 0.12” dia. (for |6" field
Structural fiberboard for maximum 16" stud %/5," thick sheathing) galvanized
sheathing spacing rocfing nails or 8d common (2%" long
x 0.131" dia.) nails
. Nails or screws per Table R602.3(1) |For all braced wall panel
GB A for exterior locations locations: 7" edges
Gypsum board Nails or screws per Table R702.3.5 |(including top and
— for interior locations bottom plates), 7" field
PBS 8w gr ln For 3/8”, 6d common (2" long x 3" edges
_ _ e Of 72 0.113" dia.) nails; for %, 8d common |6" field
Particleboard sheathing for maximum16" stud (2%" long x 0.131" dia.) nails
(See Section R605) spacing ’ ’

See Section R703.6

o

1%"long, 11 gage, '/,s" dia. head

6" o.c. on all framing

x 0.131 dia.) nails

- nails or '/;" long, 16 gage staples members
Portland cF:r:nF;nt plaster for maximum 16" stud ’ s 5 P
spacing
7w 0.092" dia., 0.225" dia. head nails 4" edges
HPS for maximﬁrﬁ'n 16" stud with length to accommodate 12" 8" field
Hardboard panel siding spacing penetration into studs
See Section R602.10.6.1 See Section
ABW 2. R602.10.6.1
Alternate braced wall 1
See Section R602.10.6.2 See Section
PFH . R602.106.2
Portal frame Is
with hold-downs
e See Section R602.106.3 See Section R602.10.6.3
PFG o PR i
e | IR
at garage | |
i+ £
e Exterior sheathing per Table 6" edges
_ Cswsp . P R602.3(3) 12" field
Continuously sheathed wood fs Interior sheathing per Table Varies by fastener
8 structural panel RB02.3(1) or R602.3(2)
% cs-GgH° See Method CS-WSP See Method CS-WSP
2 |Continuously sheathed wood 3 n
2 | structural panel adjacent to 8
£ garage openings
B See Section R602.10.6.4 See Section
@ CS-PF , R602.10.6.4
C [Continuously sheathed portal fig"
4 frame
£
g 1%"long x 0.12" dia. (for ¥ “ thick 3" edges
O CS-SFB! 1 or Py, sheathing) 1%," long x 0.12" dia. (for |6" field
Continuously sheathed for maximum 16" stud *5," thick sheathing) galvanized
structural fiberboard spacing roofing nails or 8d common (2%" long

For Sl: 1inch =254 mm, 1 foot = 305 mm.

a.
b.
c.

d.

Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in townhouses in Seismic Design Category C.

Applies to panels next to garage door opening when supporting gable end wall or roof load only. May only be used on one wall of the garage.
Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R502.5(1). A full height clear opening
shall not be permitted adjacent to a Method CS-G panel.

Method CS-SFB does not apply in areas where the wind speed exceeds 100 mph.
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TABLE 3: MINIMUM LENGTH OF INTERMITTENT BRACED WALL PANELS 2P

HEIGHT OF INTERMITTENT
BRACING BRACED WALL PANEL
METHOD FLOOR
8' 9' 10’ 11' 12'
DWB, WSP,
SFB, PBS, All 48" 48" 48" 53" 58"
PCP, HPS
GB-two sided All 48" 48" 48" 53" 58"
GB-one sided All a6" 96" 96" 106" 116"
ABW All 28" 32" 34" 38" 42"
@ One-story house 16" 16" 16" 18" 20"
IPF First floor of
irst floor of a 54 24" 24" 7 29"
two-story house

a. Interpolation is permitted.
b. When determining compliance with the percentage of bracing required by TABLE 1, the length of Method LIB is
equivalent to 48",

5% , @% 5% @5%@@ 3@ %
1% +9 4 #
+9 ! % 0 % (
+9

TABLE 4: PARTIAL CREDIT LENGHTS FOR BRACED WALL PAN ELS?

ACTUAL LENGTH OF WALL HEIGHT
BRACED WALL : :
PANEL 8 9
48" 48" 48"
42" 36" 36"
36" 27" N/A

a. Interpolation is permitted.




HEIGHT

SPECIFIED |

BY
TABLE 3

PANEL LENGTH
SPECIFIED BY
TABLE 3
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L FOR A PAMEL SPLICE (IF
NEEDED), PAMEL EDGES SHALL
BE BLOCKED. OME ROW OF
TYP. SHEATHING-TO-FRAMING
MAILING 15 REQUIRED

v

-

il

L |
u o / [ >— 8d COMMON OR GALV. BOX
2 1 [T—=T  HAILS @4 0.C ATPANEL
. " EDGES
@ MM, 3 THICK “ /
£ WOoOD STRUCTURAL B4 COMMON OR GALY
i} i .
i EEEE"S CNONE :>¢‘// " BoxnaLS & 127 0.C. AT
g Iy / INTERIOR SUPPORTS
[
0| 2x4 FRAMING, ‘7’/
] simusm DoueLs ' /
O STUDS REQUIRED i e STUDS UNDER
T H HEADER AS
HOLD-DOWN )l REQUIRED
DEVICE ON Em ’%
SIDE WITH & MY /
ML ] #4 TOP AND BOTTOM
CAPACITY OF | i
1 3800 LBS i [
1/2" DIA. ANCHOR i E—“ "' - i P I LU
BOLTS BETWEEN G |+ . j A Y j MINIMLIM
AND 12' FROM EACH [ v o i i s e FOOTING SIZE
END OF PANEL I

FIGURE 14: METHOD ABW

EXTENT OF HEADER

DOUBLE FORTAL FRAME (TWO BRACED WALL PANELS)

EXTENT OF HEADER
SINGLE FORTAL FRAME (ONE BRACED YWALL FANEL)

HEADER SHALL OCCUR AT TOP OF WALL -

|
MM 3" X 11,25° NET HEADER J

(STEEL HEADERS PROHIBITED) -

" FASTEN TOP PLATE TO HEADER WITH TWO

& TO 18" |

ROWS OF 18D SINKER NAILS AT 3" OC. TYR.

- o 1000 LB STRAP OPPOSITE SHEATHING

. FASTEN SHEAATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX MNAILS IN 3" GRID PATTERHN AS SHOWN AND
3 0.C. IN ALL FRAMING (STUDS, BLOCKING AND SILLS) TYP.

.~ SEE TABLE 3

= NN, Z%4 FRAMING

— 38" MIN. THICKNESS WOCD
STRUCTURAL PANEL SHEATHING

—— -~ MIN. 4200 LB STRAP TYPE HOLD-DOWN DEVICE (EMBECDED
. INTO CONCRETE AND NAILED INTO FRAMING). INSTALLPER
MANUFACTURER.

——MIN. 2° X 2% X 316" FLATE WASHER
—— ONE 58" DiA. ANCHORBOLT WITH T MIN. EMBEDMENT

CONTINUOUS CONCRETE FOUNDATION/STEM WALL
REINFORCED 'WITH #4 REBAR TOP AND BOTTOM

ERONT ELEVATION

-
- SHEATHING FILLER |
« IA IF NEEDED |
‘o ichl Y
< A
TYPICAL PORTAL - I 1" wo | | 1o0E
FRAME il 1 SINKERS, HEADER
CONSTRUJCTION I 1 2ROWS@ STRAP
. i Ioc.
FOR A PANEL SPLICE ||, ]
(IF NEEDED), PANEL ||, I i
EDGES SHALL BE . i
BLOCKED AND OCCUR |+ ] | I":'IIN. 2)-';:9
WITHIN 24° OF MID- -\, FRAM
HEIGHT. ONE ROWOF [+ ]
TYP. SHEATHING-TO. it
FRAMING NAILING 1" 1
) 1S REQUIRED IF |° 20018
2X4 BLOCKINGIS || HOLD-DOWN |
MIN. @ 2% 7 USED. THE 2X4S MUST | j e |
-@ BE NAILED TOGETHER .. 1 DEVIC
WITH 3-16D SINKERS |- I Jd
_ MIN, 1000 LB I
" HOLD-DOWN :
DEVICE EHE -
| E .
J |I
; | I8 41 B FounpaTon -
[ F— il
o] — A
SECTION A-A
SIDE ELEVATION

FIGURE 15: METHOD IPF
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TABLE 5: CONTINUOUS SHEATHING METHODS
MINIMUM
METHOD MATERIAL THICKNESS FIGURE CONNECTION CRITERIA
6d common (2"x0.113") nails

Wood at 6" spacing (panel edges) and

CS-WSP Struztoural 3,-’ " N ] at 12" spacing (intermediate supports) or
nel g 16 ga. » 1-%/4 staples:
p — — = at 3" spacing (panel edges) and

&" spacing (intermediate supports)

Wood structural panel
adjacent garage " '

cs-G° Gpeaing Suﬂporﬂng 3o I' See Method CS-WSP

roof load only

frame

Co-pE Continuous portal 3y q See Page 11

-

a. Applies to one wall of 2 garage only.
b. The number of continuous portal frame panels in a braced wall line cannot exceed four. Continuous portal frame panels

cannot be stacked vertically in multi-story buildings.
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FIGURE 16: BRACED WALL PANELS FOR CONTINUOUS SHEATHING (
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TABLE 6: LENGTH REQUIREMENTS FOR CONTINUOUS SHEATHING METHODS

ADJACENT WALL HEIGHT
Method | CLEAR OPENING
HEIGHT 8 9 10" 11’ 12'
64" 24" 27" 30" 33" 36"
68" 26" 27" 30" 33" 36"
72" 28" 27" 30" 33" 36"
76" 29" 30" 30" 33" 36"
80" 31" 33" 30" 33" 36"
84" 35" 36" 33" 3" 36"
88" 39" 39" 36" 38" 36"
92" 44" 42" 39" 41" 36"
a5" 48" 45" 42" 43" 39"
100" 43" 45" 47" 42"
CS5-WsP 104" 51" 43" 48" 44"
108" 54" 51" 51" 47"
112" 54" 53" 50"
116" 57" 56" 53"
120" 60" 58" 55"
124" 61" 58"
128" 63" 61"
132" 66" 64"
136" 66"
140" 69"
144" 72"
C5-G NS A 24" 27" 30" 33" 36"
CS-PF N/A 16" 18" 20" 22" 24"
%"
, 1@ % (@ % " 2H@% %2
(( ( (@
9 3 %
| # "$# ) "$# 5
% 1

to header
with two rows
of 16d nails
at o.c.

/ Nail top plate

2 anchor bolts with
min. 2'x 2"x 3/16"
plate washers

Install
1000-lb strap

STV T T T

FIGURE 17: METHOD CF-PF CONNECTIONS

Nail schedule
8d common
at3' o.c.




OUTSIDE ELEVATION | SIDE ELEVATION

EXTENT OF HEADER (TWO BRACED WALL SEGMENTS)
EXTENT OF HEADER (ONE BRACED WALL SEGMENT) —» 1OP PLATE CONTINUITY IS

T =]
- MIN. 3 X 11-1/4" NET HEADER,; ]
: / EATHING FILLER
HEADER SHALL OCCUR AT TOP OF WALL e ﬁfHNEEDEDG
(STEEL HEADERS PROHIBITED) il
2'TO 18’ (FINISHED WIDTH) 160 SINKER
* FASTEN SHEATHING TO HEADER WITH 8D COMMON NAILES IN 2 ROWS
NAILS IN 3° GRID PATTERN AS SHOWN AND 3° 0.C. IN @3 0C.
ALL FRAMING (STUDS AND SILLS) TYP.
o | i
W “h " HEADER SHALL BE FASTENED TO THE | , :: 1000 LB HEADER-
o n N KING STUD WITH 6-16D SINKER NAILS i _~| CONTINUOUS | P i TO-JACK-STUD STRAP
[ AN t 7 | _SHEATHING | [ e ON BOTH SIDES
HEIGHT ! [ 1000 LB HEADER-TO-JACK-STUD STRAP ON BOTH SIDES : T J ! AN OF OPENING
BASED ON/[" lols OF OPENING (INSTALL ON BACKSIDE AS SHOWN ON : ! ols! lels
iy 1 e SIDE ELEVATION) : i e e
N L I
RECZAD2 . L-FOR APANEL SPLICE (IF NEEDED), PANEL EDGES SHALL BE i i o e
! bis| BLOCKED AND OCCUR WITHIN 24* OF MID-HEIGHT; ONE ! : ot i ™~ 28" MIN.
o e ROW OF TYP. SHEATHING-TO-FRAMING NAILING IS REQUIRED ; NO. OF o e THICKNESS WOOD
:::: "I: IN EACH PANEL i JACK STUDS : :: :::: STRUCTURAL PANEL
! Ne | 1 PERTABLE | [ e
n [ WOOD STRUCTURAL PANEL STRENGTH AXIS | romastan | L a SHEATHING
LN uN e noon o
L LENGTH BASED ON TABLE R60210.3.2 o KA
SR I NRE R S
o A TR Y L ISR B
ANCHOR BOLTS PER R40316 TYP. ————
MIN. 2° X 2° X 316" PLATE WASHER
S ]
N HE
[ \\ NAIL SOLE PLATE | i /- NAILSOLE
e TO JOIST PER : i /' PLATE TO JOIST
“ ~ FRAMING ANCHORS TABLE R602.3(1) i /  PERTABLE
b - 670 LB A ¥ | R602.3(1)
67018 3 3
i L =
J I
7
. | i // [
T g = D -
——— WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND JOIST —— 1) w' 'D{ G_,O" ST
OVER RAISED WOOD FLOOR OR SECOND FLOOR - FRAMING ANCHOR OPTION
KA /i
.l !
N NAIL SOLE PLATE PR ~NAIL SOLE
i o TO JOIST PER i |/ PLATE TO JOIST
OVERLAP e 8D COMMON NAILS TABLE R602.3(1) /  PERTABLE
aur e 3" 0.C. TOP AND BOTTOM ! ; / R602.3(1)
e 99 i - X : Wi
i l =
{ | -
hoo o s s ! ke oo afd - L
——— WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND JOIST 4l = ﬁﬂl Intcaoh ',ESDT

OVER RAISED WOOD FLOOR OR SECOND FLOOR - WOOD STRUCTURAL PANEL OVERLAP OPTION

"$# 56 !' D"6 # "HI1# ! !
# =
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FIGURE 19: SINGLE AND DOUBLE PORTALS
23 3 3 0
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FIGURE 20: OPTIONS FOR GARAGE DOOR OPENINGS

Extend header to king stud

N\

FIGURE 21: PORTAL FRAME
HEADER REQUIREMENTS




panel edges

—
i

minimum 24" wood
structural panel
sheathing

16d nail (0.131" x
2@ 12" 0.

8d common (0.131" x

2-1/12") @ 6" o.c.on all\

panel edges

orientation of

wgr—-—-—— 8d common (0.131" x
2-1/2"y @ 6" o.c. on all

studs may

vary; see Figure R602.3(2) 16 nail (0.131" x

32 @ 12 oc.

gypsum wall board as required
and installed in accordance with
Chapter 7

N

optional non-structural ——se

filler panel
&d common nails (0.131" x J

2-1/2"yat 6" o.c., on all
panels’ edges

minimum 24" wood
structural panel sheathing

braced wall line with
continuous sheathing

8d common (0.1317 x 2-1/2")

@ 12" o.c. on all intermediate

supports

{a) Outside corner detail |

gypsum wall board as required and
installed in accordance with Chapter 7

16d nail (0.131" x 3-1/2")

2rows @ 24"

minimum 24" wood
structural panel sheathing

optional blocking for
gypsum wall board

braced wall line with —,

T
=

"$# ++

|

orientation of studs
may vary; see Figur97
L,

RE02.3(2)
/ / braced wall line with

H continuous sheathing

8d common (0.131" x
2-12")Y @ 12" o.c. on all
intermediate supports

8d common nails (0.131"
x 2-1/2") @ 6" o.c. on all
panels’ edges

(b} Inside corner detail |

!

0.C.

8d commeoen nails (0.1317 x 2-1/27)
@ 6" o.c. on all panels’ edges

minimum 24" wood
structural panel sheathing

8d common (0.131" x 2-1/2") typical @ 6”
o.c. at panel edges and @ 12" o.c. on all
intermediate supports

continuous sheathing

k)

optional non-structural

t 8d common nail (0.1317 x j

2-1/2") @ 3" o.c. on both
studs at each panel edge

(c) Garage door corner |

filler panel

"SH ++6 HWH"H SH, #1) "# T'$
# =
04( 2 \
1 3 CONTINUQUSLY SHEATHED BRACED WALL LINE
"G+ '/ (ALL FRAMED PORTIONS OF WALL ARE SHEATHED)
- 7 7 / / 7
/ o \ 00 ’f/ ////,
° I/l
/7 /, A
( 1 $ #! +%=> Return— 0 ////
e AN A
s ,/// / s /
A 5/
*% ////;/ £ ',// ////.f. / //;f//f/’;
A IIIA Y £ s
( e vy, ANl
" $# +%=0>

FIGURE 23: TYPICAL CORNER PANELS
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"$H# +%=>
|l hraced wall line with continuous sheathing
\ {a”Jmt;TIEd p-oFr_tlons gfzwall are sheathed) braced wall line with continuous sheathing ——
tomer detail per Figure {all framed portions of wall are sheathed) =

N\ DA%, ) 4 //

\ g
minimum | | |
94" retum  — end panel is also ‘— braced wall panel 800 Ibs — end panel is also '— braced wall panel
panel braced wall panel (24" within braced wall hold- down braced wall panel (24" within braced wall
minirmum) line minirmumnm) line
(a) Option 1: end and return panels provided; end (b) Option 2: hold-down device provided; end panel is also
panel is also braced wall panel braced wall panel

braced wall line with continuous sheathing
(all framed portions of wall are sheathed)

braced wall line with confinuous sheathing

LV .77

\ _— 12‘45"&‘“'. -— {?glzmed portions of wall are sheathed)
[ comer detail per Figure 22 - M. —
\ Wz /// 770 K7 N\ W87 22222
o % L HRER 1N
/ % EEEE
oi) %

X

: [ | 800 Ihs hc_JId— |
braced wall panel = 24" J — braced wall panel down device “ praced wall panel up
end and retum and up to 126" from end within braced wall line to 12'-6" from end of
paneis of braced wall line braced wall line
(c) Option 3: end and return panels provided; first {d) Option 4: hold-down device provided; first braced wall
braced wall pﬁl'lE' hegins up to 12.5" from end panel begins up to 12.5" from end

FIGURE 24: END PANEL AND CORNER RETURN PANEL REQUIREMENTS
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