Pina Co«ww'ty

Development Services

Conventional Light Frame Wall Bracing

Building designs must consider two kinds of loads: vertical and lateral loads. Vertical loads come from the
building weight and its contents (live and dead loads). Lateral loads act horizontally on the building
(seismic and wind).

Wall bracing is used to protect life by minimizing structural damage to a building in freak storms and
earthquakes. All buildings are required to have some form of lateral bracing. Exterior and interior wall
coverings are usually used with conventional light-frame construction.

Braced Wall Panel:

All exterior walls shall be braced in accordance with the International Residential Code Section 602.10.
Braced wall lines are basic elements in conventional light frame-construction and shall consist of braced
wall panels. These panels shall begin no more than 10 feet from each end of a braced wall line and the
distance between adjacent edges of braced wall panels shall be no greater than 20 feet (Figure R602.10.2.2).
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LOCATION OF BRACED WALL PANELS

All braced wall lines shall be indicated on the plan, and their spacing shall be a maximum of 60 feet in both
the longitudinal and transverse directions in each story. Exterior walls parallel to braced wall lines and all
interior walls used as bracing shall not be offset more than 4 feet from a braced wall line (Figure
R602.10.1.1).
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FIGURE R602.10.1.1
BRACED WALL LINES

Any portion of a wall along a braced wall line shall be permitted to angle out of plan for a maximum
diagonal length of 8 feet. When the angled wall occurs at a corner, the length of the braced wall line shall be
measured from the projected corner (Figure R602.10.14).
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ANGLED WALLS

Braced wall panel construction shall be in accordance with one of the 16 methods listed in the International
Residential code, Table R602.10.4.



TAELE R602.10.4
BRACING METHODS

CONNECTION CRITERIA®

METHODS, MATERIAL MINIMUM THICKNESS FIGURE -
Fasteners Spacing
Wood: 2-8d common nails Wood: per stud and
1 = 4 wood ar ar

Intermittent
Bracing
Method

LIB
Let-in-bracing

approved metal straps

at 457 to B0® angles for
maximurm 167
stud spacing

3-8d (214r “long x 0.113" dia.) nails
2

top and bottom plates

Metal strap: per manufacturer

Metal:
per manufacturer

DWB
Diaganal
wood boards

3I4”(1” nominal) for

maxirnurn 24"
stud spacing

2-5d (214r “long = 0.113" dia.} nails
2
ar

2- 13I4” lonyg staples

Per stud

WSP Euxterior sheathing per . N
Wood 3 Table RE02.3(3) B" edges 12" field
structural panel 8 Interiar sheathing per Varies by fast
{See Section RED4) Table RE02.3(1} or RA0Z.3(2) aries by fastener
BVWSP®
Wood Structural fi”ft pgnel edgn_as
Panels with Stane o See Figure RE02106.5 8d comrman (21; #x 0.131) nails 12* at intermediate
or Masonry Veneer 16 I 2

(See Section

supports 47 at braced
wall panel end posts

RE02.10.6.5)
11f2” long = 0.12" dia. {for 1f2"thick
) 3, , e
SEB 1'(2” 0r25f32” for sheathing) 1 Iq long = 0,127 dia.
Structural . M 25, g : 3" edges 67 field
fiberboard sheathing maximurn 18 {for/ " thick sheathing)

stud spacing

32
galvanized roofing nails or 8d common

(21f2” long = 01317 dia.) nails

GB
Gypsum board

Mails or screws per Table RE02.3(1) for
exterior locations

Mails or screws per Table B702.3.5 for
interior locations

Far all braced wall
panel locations: 7
edges (including top
and bottomn plates) 7°
field

PBS
Particleboard
sheathing
(See Section REOS)

Sf “ar 1;’  for
] 2

maximurn 16"

stud spacing

Forsfs”, Bd commaon
(2" long = 0.113" dia.) nails
For 1:’2”, 8d commaon

(21f2” long = 01317 dia.) nails

3" edges 67 field

PCP
Partland
cement plaster

See Section R703.6 for
maxirnurn 16
stud spacing

[ TEITTITRTTIN )

1 7 ) )
17 %1 i /" dia. head nail
! long, 11 gage, /" dia. head nails

ar

TIS”Iong, 16 gage staples

6% o.c. on all framing
mernbers

[ 0.092" dia., 0.225" dia. head nails with
HPS T4+ for maximum 16 - =TT 1
Hardboard 18 length to accommodate 1 fz” 4* edges 8" field
panel siding stud spacing - " penetration into studs
ABW
Alternats A See Section REIZ 106 1 see
braced wall 8 :l]ﬂ:”]:lm_ — Section RE0Z.10.6.1




{continued)

TABLE R602.10.4—continued
BRACING METHODS

METHODS, MATERIAL

CONNECTION CRITERIA®
Fasteners Spacing

MINIMUM THICKNESS FIGURE

PFH
3 r
Partal frame with J"S" | See Section BE02.10.6.2 See Section BE02.10.6.2
hold-downs S
Intermittent
Bracing
Methods PEG 7 —
/v m:m]ﬂ[ﬂ See Section RE02.10.6.3 See Section RE02.10.6.3
Partal frame at garage 16
—
cswsp . _—— Euterior sheething pet B edges 12* field
Continuously sheathed ISN m Interior sheathing per
wood structural panel - - = Table RE0Z.3(1) ar RQESQ 317 “Waries by fastener
csG™°
Continuously sheathed 3, —
wond structural panel J"S See Method CS-WEP See Method CS-WEP
adjacent to garage L
0penings
CS-PF . —
Cantinuous Continuously sheathed fm” [ See Section REIZ.10.6.4 See Section REOZ2.10.5.4
Sheathing partal frame - g
Methads 11f2” lang = 0.12" dia.
(mr1g”tMCkshemhmg)
1, . 25, , 3, . e
cS.SFB® .-"2 or .-"32 for 1 .-"4 long = 0.12* dia.

Continuously sheathed
structural fiberboard

maxirmurm 167 3% edges 6 field

stud spacing

25, .. )
(for .-"32 thick sheathing)

galvanized roofing nails or
8d commaon

(21.-’2” long = 01317 dia.) nails

Continuous Sheathing Methods:

Continuous sheathing methods require structural panel sheathing to be used on all sheathable
surfaces on one side of a braced wall line including areas above and below openings and gable end
walls (Figure 602.10.5)
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BRACED WALL PANELS WITH CONTINUOUS SHEATHING



Alternative Braced Wall Methods:

Method ABW: Alternate Braced wall panels shall be constructed in accordance with Figure

R602.10.6.1.

PAMELLEMGTHPER
TABLE RED2105

BRACED WALL PAMEL HEIGHT

MIM. 3/B" WODD
STRUCTURAL PAKNEL [

SHEATHING CM ONE FACK ¥
ikl 2% 4 FRAMING Wk K
COUBLE STUDS REQUIRE\
H
1

(2) HOLD-DOWM OR (2} STRAP-TYPE
ANCHORS PER TABLE RE0Z.10.5.1 (O
OF EACH SHOWN FOR CLARITY).
STRAP-TYPE ANCHORS SHALLEE
FERMITTED TO BE ATTACHED OVER
THEWQOD STRUCTURAL PAMEL

7

PAMEL MUST BE ATTACHED

TO CONCRETE FOOTIMNG OR
COMNCRETE FOUNDATION
WALL CONTINUDUS OVER
BRACED WALL LINE

FOR P&MEL SPLICE {IF NEEDED)
ADJOIMNG PANEL EDGES SHALL MEET
OVER AMD BE FASTERED TQ COMMON
FRAMIMNG

80 COMMODN OR GALY. BOX MAILS @ &7
O.C. AT FPAMEL EDGES FOR SINGLE
STORY AMD @ 4 0.C. PANELEDGES
FORTHE FIRST OF 2 STORIES

STUDS UNDER HEADER A5 REQUIRED

80 COMMOM OR GALY. BOX NAILLS @ 127
C.C.AT INTERIOR SUPPORTS

T

WMIN. REINFORCING OF FOUMDATION,
OME #4 BAR TOP AND BOTTOM. LAP

0 I -

BARS 15" MINIMUN.

(2) 12" DIAMETER AMCHOR
BOLTS LOCATED BETWEEN
67 AND 127 OF EACH END OF
THE SEGMENT

WMIMIMUM FOOTING SIZE UNDER
OFENIMNG 15 127 % 127 A TURNED-DOWRN
SLAB SHALL BE PERMITTED AT DOOR
OFPENINGS

FIGURE R602.10.6.1

METHOD ABW—ALTERNATE BRACED WALL PANEL



Method PFH: Portal Frame with hold-downs shall be constructed in accordance with Figure
R602.10.6.2

—————————————————F XTENT OF HEADER WITH DOUBLE FORTAL FRANWES (TWO BRACED WALL PANELS)]———M =

EXTENT OF HEADER WITH SIMNGLE PORTAL FRAME
[ONE BRACED WALL PANEL)

2°-AFFINIZHED WIDTH OF OPENING

2'M A TOTALWALL HEIGHT

POhY‘LALL
HEIGHT

0" MAx. HEIGHT

FOR SINGLE OR DOUBLE PORTAL
L f————  TEnsI0NSTRAP PER
TABLE RGIZ10.6.4(0N

:: QOFPOSITE SIDE OF
i SHEATHING)

WIN. 37X 1114 NET HEADZR
STEELHEADER PRCHIBITED

: IF NEEDED, PANEL

; SPLICE EDGES SHALL
; 0CCUR OVER AND BE
HAILED TO COMMON
BLOCKING WITHIN
MIDDLE 24" OF WALL

: MID_HEIGHT. ONE

: ROW OF 3°C.C.

; KAILING 1S REQAUIRED
; INEACH PANELEDGE .

FASTEN SHEATHING TO HEADER WITH &D
COMMON OR GALVANIZED BOXNAILS IN 3™ GRID
PATTE RN A5 SHOWN

HEADER TO JACK-3TUD STRAP PER TABLE
REOZ10.64 ON BOTH SIDES OF OPEKING
QOPPOSITE SIDE OF SHEATHING

WIN. DOUELE 2X4 FRAMING CONVERED WITH NIH.
HNETHICKW 00D STRUCTURAL PANEL SHEATHING

TYPICALPORTAL
FRAME CONSTRUCTION

WITH 20 COMMON OR GALVANIZED BOX MAILS AT
FTO.C.IN ALL FRARING (3TUDS, ELOCKING, AND
SILLS) TYP.

(KING AND JACK STUD)
NMUWBER OF JACK STUDS
PER TABLES R502 5(1) &
@)

MIM. LEMGTH OF PANELPER TABLE R802.10.5

WIN. 24200 LB STRAPTYPE HOLDDOWNS
(EMBEDDED INTO CONCRETE AND NAILED INTO
FRAMING)

WIN. REINFORCING OF FOUNDATION, ONE #4 BAR
TOF AND BEOTTOM OF FOOTING. LAP BARS 157
WINIM

MIM. 1000 LB HOLD DOWN

DEVICE (EMBEDDED INTO
CONCRETE AND HAILED
INTO FRAMING

WIN.FOOTING SIZE UNDER OPEMING 15127 X127 4 TURKED-
DOWMN 3LAD SHALL BE PERMITTED AT DODR OPENINGS.

WIN. (1) 58" DIAMETER ANCHOR BOLT INSTALLED PER
R403.1 & - WITH 2" 5 2" X SME" PLATE WASHER

FRONT ELEVATION

FIGURE R602.10.6.2
METHOD PFH—PORTAL FRAME WITH HOLD-DOWNS

[~ FASTEN TOP

PLATE TO
HEADER WITH
TWO

ROWs OF 160
SINKE R MAILS AT
3°0.C.TYP.

MIN. 38" WooD
STRUCTURAL
PANEL
SHEATHING

SECTION



Method PFG: Portal frame at garage door openings shall be constructed in accordance with Figure
R602.10.6.3. Note this method is allowed on either side of garage door openings.

a— FXTENT OF HEADER WITH DOUEBLE PORTAL FRAMES (TWO BRACED WALL PANELS)

——————— 12 M AN TOTAL WALL FEIGHT —————————

EXTENT OF HEADE R WITH SINGLE PORTAL FRAME
~ (ONE BRACED WALL PANEL)
Z 18 FINISHED WIDTH OF OPENING
= FOR SINGLE OR DOUBLE PORTAL
1 L 3 T 1 :_ A a g
] 7 - T
PONY WAL TADLE 8021064 g
HEIGHT UN UPPUSITE 5|ut_vi_: T —— 1 ]
! e OF SHEATHING) 7N =]
NPt MIN. 5" 3 11-1/4"NET HEADER PN
Wbt STEE_ HEADER PROHIBITED Eriyn
:
FASTEN SHEATHING TO HEADER WITH 80 [~
COMMON DR GALVANIZED BOXNAILS IN 3" GRID IF NEEDED, PANEL Eﬁ%'ﬂ[gop
N PATTERN AS SHOWN SPLICE EDGES SHALL W HE ADE R WITH
OCCUR OVER AND BE - R
1wo
N ™ HEADER TO JACK.STUD STRAP PERTABLE — | NAILED TO COMMON - [ ROWS OF 16D
L ! RE02.10.64 ON BOTH SIDES OF OPENING BLOCKING WITHIN 24 I 1 SINKER NAILS AT
T OPP OSITE SIDE OF SHEATHING OF THE WALL MID- 3" 0.C. TYP.
o b M HEIGHT. ONE ROWOF —._ 1 X
[ 3 0.C.NAILING IS iy
:'é ‘L Mit. DOUBLE 2" X 4" FRAMING COVERED WATH MIN. REQUIRED IN EACH [~ e MIN. 715" WOOD
= 7ME"THICK WOOD STRUCTURAL PANEL SHEATHING PANEL EDGE. E—— STRUCTURAL
o N W WITH 80 COMMON OR GALVANIZED BOX NAILS AT 3 H M PANEL
T N C.C. IN FRAMING (3TUDS AND SILLS) AS SHOWN, "t TTPICALPORTAL 1] N SHEATFING
TP, FRAME CONSTRUCTION —_|
4 ~ ! M \-\\ gl
1 ,\L MIN. LENGTH OF PANEL PER TABLE R502.10.5 [— MIN. DOLBLE 2 X 4 POST ¥ [l
KING AND JACK STUD).
HUMBER OF JACK
1 1l MIN. ) 1/Z° DIAMETE R ANCHOR EOLTS STUDS PER TABLES 1l
, - INSTALLED PER R403.1 61WTH 2° X 2" ¥ 316" PLATE RS025(1) & 2} N ]
H| .~ TH WASHER ™~ SRl sk H
o = INTERMITTENT BRACED o
j * s WALL PANEL PANEL S
N = e REQUIRE D ADJACENT
a B T ) s %0 a. .| OPENING FOR SINGLE
L=a, . .. -,A_v._ ! @ o PO Foo fo N Q S, %\Q ? PORTAL FRAME

ANCHOR BOLTS PER
FRONT ELEVATION SECTION R403.1.5 SECTION

FIGURE R602.10.6.3
METHOD PFG—PORTAL FRAME AT GARAGE DOOR OPENINGS IN SEISMIC DESIGN CATEGORIES A, BAND C



Method CS-PF: Continuously sheathe portal frame shall be constructed in accordance with Figure
602.10.6.4. The number of continuously sheathed portal frame panels in a single braced wall line
shall not exceed four.

12" MAX TOTAL WALLHEIGHT-

FOMY WALL [4
HEIGHT

p————————— 10" WA, HEIGHT.

fa—————

EXTENT OF HEADER WITH SINGLE FORTAL FRAME

{CONE BRACED WALL FANEL)

2 -18 FINISHED WIDTH OF OFENING

FOR SINGLE OR DOUBLE PORTAL

(————EXTENT OF HEAJER WITH DOUBLE FORTAL FRAMES {TWO BRACED WALL FANELS)

WIN. 3" - 1-1/4" NET HEADER 0
STEEL HEADER PROHIBITED

FASTEN SHEATHING TC HEADER WITH 8D
COMMON OR GALVANIZED BOX NAILS IN 2" GRID
PATTERM AS SHOWN

HEADER TO JACK-STUD STRAF PER TABLE

alet RB02106.4 ON BOTH SIDES OF OPENING
.:} OPPOSITESIDE OF SHEATHING
0

\; MIN. DOUBLE T4 FRAMING COVERED WITH MIN
T/16" THICK WOOD STRUCTURAL PANEL
SHEATHING W TH 80 COMMOCN OR GALVANIZED
BOX MAILS AT 3" O.C. IN ALL FRAMING {STUDS,
BLOCHING, AND SILLS) TvF.

H L MIN. LENGTH OF PANEL PER TABLE R802.10.5

/— MIN. {2} 1/2" DIAMETER ANCHOR BOLTS

MIN.
OVERLAP
R IES

| BRACED WALL LINE +
F

o
i INSTALLED PER R402.1.8 WITH 2% %31 6" PLATE
:g; WASHER
Ry
=] o Ed a + a
e . . < - 3 -

WOoOD STRUCTURAL FANEL
SHEATHING TO TOP OF BAND OR

RIMJOIST TOJOIST PER

TABLE RE0Z.3(1)

MNAIL SOLEFLATE —:

b A

WOON STRICTHIRAI PANFI SHEATHING OWVFR APPROVEN RANT OR R M IODIST

OVER RAISED WOOD FLOOR -FRAMING ANCHOR OPTION
(WHEN PORTAL SHEATHING DOES NO™ LAP OVER BAND OR RIM JOIST)

L~ OR RIM JOIST

WoOoD STRUCTURAL
PANEL SHEATHING

CONTINUOUS OVER BAND TO JOIST PER

NAIL SOLE PLATE

TABLE RE0Z2(1)

s

(2) FRAMING ANCHORS
AFFLED ACROSS
SHEATHING JOINTWITH A
CAPACITY OF 870 LBS IN
THE HORIZON TALAND
VERTICAL DIRECTIONS

ATTACH SHEATHING TO
BAND OR RIM JOIST WITH
20 COMMON NAILS AT 2
0.C. TOF AND BOTTOM

TENSION STRAF PER

TABLE 602.10.6.4 J;
{ON OFFOSIE SIDE

OF SHEATHING) Y

CONTINUCUSLY SHEATHED

WITH WOOD STRUCTURAL
PANELS

IF NEEDED FANEL
SPUCE EDGES SHALL
OCCUR ANDBE
ATTACHED O
COMMON BLOCKING
WITHIN 24 OF WALL
MID- HEIGHT. OME ROW
OF 27 0.C. NAILING 15

j\ H

REQUIRED N EACH
FANEL EDGE.

TYPICAL PORTAL

FRAME CONSTRUCTION — |

[—— MIN. DOUBLE Zx4 POST

{KING AND JACK STUD).
NUMBER OF JACK
STUDS PER TABLES

T UEEE

R502.51) &(2).

~~— ANCHOR BCOLTS PER

SECTION R403.18

N

WOoOD STRUCTURAL PANEL SHEATHING OVER AFFROVED BAND OR RM JOIST

OVER RAISED WOOD FLOOR - OVERLAP OPTION
(WHEN PORTAL SHEATHING LAFS OVER BAND OR RIM BOARD)

FRONT ELEVATION

Important to know:

FIGURE R602.10.6.4
METHOD CS-PF—CONTINUQUSLY SHEATHED PORTAL FRAME PANEL CONSTRUCTION

SECTION

9 =
il
' | I
Z
4 [ ™ FASTEN TOFFLATE TO
: HEADER WITH TWO
B ROWS OF 16D SINKER
i MAILS AT 3" ©.C. TYF.
§ ]
] . ™ mN. 7iE wooo
3 B STRUC TURAL PANEL
SHEATHING
3
i
1 sl
: i
i
MAIL SOLE
/_ FLATE TOJOIST
E PER TABLE
RE02:3({1)

APPROVED BAND
OR RIMJOIST

NAIL SOLE
FLATETCOJOIST
PER TABLE
RE0Z3(1)

APPROVED BAND
COR RIMJCIST

Where a building or portion of the building does not comply with one or more of the requirements listed
above, those portions shall be designed in by an Arizona licensed registrant in accordance with accepted
engineering practice.



