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‘| Balcony
contents

Heavy Roofing

Racked walls ?
* plywood
* diag shtg

* stucco only

stucco on gyp
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West Tennessee
Traditional — prior t?)c codes
Peak Accelerat'on% with 10%
Probabilit E%c“e'edance in 50yr
(Recurreqc irt 500 yrs)
So : S

radit

itional hazard prior to IBC/IRC

West Tennessee

Post ICC codes ‘Q)%

Peak Acceleratio Q\nth 2%
Probability o ance in 50 Years,
(Recurrence 1 i’ 2500 yrs)

Source: USGS
Risk hazard predicted by IBC/IRC
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History - Wall Bracing
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History - Wall Bracing

Nominal 1-inch by 4-inch...
Wood boards of 5/8-inch...
Plywood sheathing...
Fiberboard sheathing...
Gypsum sheathing...
Particleboard sheathing...

24



History - Wall Bracing
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When a building of otherwise conventional
construction contains structural elements exceeding
the limits of Section R301 or otherwise not
conforming to this code, these elements shall be

designed in accordance with accepted engineering
practice. The extent of such design need only

demonstrate compliance of nonconventional
elements with other applicable provisions and shall

be compatible with the performance of the
conventional framed system. Engineered design in
accordance with the International Building Code is
permitted for all buildings and structures, and parts
thereof, included in the scope of this code.




1. Vertical and Lateral Load Path.
2. Buildings with Regular Shapes

3. F=MxA - Weight Limitations.
4. Conventional Light-framing
Construction

27
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Load

Braced
Wall

Panel

Foundation

R301.1 Application
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BWP (Prescriptive) Shear Walls (Engineered)

= Limitations = Applications
= 3-Stories Maximum = Any building size/shape
= Wind <140 mph® VS. . Wind - no limit
= SDC A-D, * SDC - no limit
= Others (see IRC Chap. 3) = Calculations required
= Typically without = Typically with
ollE e hold-downs

31



Wall Framing

/Hinge

/Hinge

32



Panel
resistance
imparted to

Wall Framing
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Wall Framing

Hinge
Gypsum Sheathing /

Braced /

Wall Panel
(Prevents

: Hinge
hinging) /

34



BRACED WALL PANEL. A full-height section of wall constructed to resist in-plane
shear loads through interaction of framing members, sheathing material and anchors.
The panel's length meets the requirements of its bracing method and contributes
toward the total amount of bracing required along its braced wall line in accordance

with Section R602.10.1.

35



Wind Speed Seismic Risk

Both wind speed and seismic risk must be considered
when defining required wall bracing. The required bracing
length is the greater of the two bracing lengths.

36



Wind

*Wall bracing length
*Braced wall line spacing
*Wall height

*Eave to ridge height
*Roof ties

Seismic

*Wall bracing length
*Braced wall line spacing
*Hold-downs

*Material weight limits
*Irregularity of Building

37



Wind Braced Wall Line

BWL Spacing = 60' max. A Length 8
Seismic 1

= =
SDC C (only applies to townhouses) > <
Z . Z
BWL Spacing = 35' max. £ = Wall Lines: must =<
Permitted to be = 50' max. S % form rectangle %
s o (1
4 a4

SDC Dy, D;, & D, (all dwellings)
BWL Spacing = 25' max.
Permitted to be = 35' max.

* to accommodate one room not 111111111111111
exceeding 900 ft? LOAD

= L/W<3:1

= Increase bracing by factor of 1.4

Tables R602.10.1.3(1),(2),(3),
Table R602.10.3.(3) & R602.10.3(4)

38



WYSH WSIOH
A1039 A103G
WS1PH
pnis

16" Max Floor Framing
(Joist Depth)
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NOTE!: ONLY THREE

FLOORS ARE
«  PERMITTED USING
29 PRESCIPTIVE
&%  METHODS

OCCUPIED ATTIC
NOT 4™ FLOOR

3 &
"l 8 Lo
® vV Because this example is > 6’
3 this building is considered a 3
3RD FL OOR =S story residence
>N
i O v
NV
- - FIN. GRADE
2NDFLOOR

15T FLOOR

R301.1.2 40
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ATTIC, FIABITABLE: A finisned or unfinisned zrez, not
considered a story,

L. Tne occuoniaole floor area is ot J2ast 70 scuare
feat in accordance witn Section R304,

2. Tne occuoiaole floor area nas a ceiling neignt in
accordance witn Section R305, and

le soace is enclosed oy the roof

42



. Ceiling Height
W

knee walls
may vary X
\ Habitable Floor Area

o || ®
\ Watch weight- added

Attic Floor Plan Showing Ceiling Height gyp. Bd. Adds weight

43



AO01d

arios
§s3[ 10,71

7

(=]

NOT A STORY

|
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Seismic Design  One- and two-

Category family Townhouses
A &B Exempt Exempt
C Exempt Apply
D, Apply Apply
D, Apply Apply
D, Apply Apply

Apply Apply

R301.2.2
45



R202 TOWNHOUSE

More than
three units

More than
three units

Open
two sides

46



R202 TOWNHOUSE

= Three or more attached
units

= Units extend from
foundation to roof

= Open space on at least
two sides

Not open two sides
(therefore, not a townhouse?)

47



Wind
Requirements

Weight of materials
provisions do not apply

Seismic
Requirements

Weight of materials
provisions apply

48



LIMITED WEIGHT OF ROOF AND CEILING

Component Unit Weight over Weight over
Weight Projected  Projected
Area Area

Slope=9:12  Slope=10:12
Upper floor Ceiling (bottom to top)

Mechanical Loads (avg.) 0.50

1/2" attic deck over 1/4 of 2nd floor area 0.38

Rockwool insulation R-38 (16” deep) 0.68

2x8 Joists @ 16" o.c. & misc. framing 2.40

1/2" Gypsum Board 2.20

Total 6.16 6.16 6.16
Roof (top to bottom)

Fiberglass shingles 3.00

15# Felts or membrane 0.15

1/2" Plywood or OSB Deck 1.5

2x8 rafters @ 16" o.c. & misc. framing 2.40

Total 7.05 8.81 9.18

Total Roof + Ceilin 14.97

49
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Notice:

Language changed from 2009

R301.2.2

51



"The seismic design categories and corresponding short period
design spectral response accelerations, S, shown in Figure
R301.2(2) are based on soil Site Class D.

"|f soil conditions are other than Site Class D, the short period
design spectral response accelerations, Sy for a site can be
determined according to Section 1613.5 of the International
Building Code.

"t is permitted to be used to set the seismic design category
according to Table R301.2.2.1.1, and to interpolate between
values in Tables R602.10.1.2(2), R603.9.2(1) and other seismic
design requirements of this code.

52



ASCE 7-10 Table 20.3-1

Site Class v, N or A_/d, %

A. Hard rock >5,000 ft/s NA NA

B. Rock 2,500 to 5,000 ft/s NA NA

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 pst

D. Stff soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf
Any profile with more than 10 ft of soil having the following charactetistics:
—Plasticity index PI > 20,

E. Soils tequiting site response analysis
in accordance with Section 21.1

—Moisture content w > 40%,
—Undrained shear strength 5, < 500 psf

See Section 20.3.1

For SL. 1 ft/s = 0.3048 mis; 1 Ib/ft* = 0.0479 kN/m”,




TABLE R301.2.2.1.1
SEISMIC DESIGN CATEGORY DETERMINATION

CALCULATED S,

SEISMIC DESIGN CATEGORY

S;:20.17g A
0.17g < §,,, < 0.33¢ B
0.33g < 85 = 0.50g C
0.50g < §,,,<0.672 LL
0.67g <.5,,<0.83¢g D,
0.83g<S,<1.17¢g D,

1.17g < S, E




http:/ /earthquake.usgs.gov/designmaps/us/application.php

--------------------------

B .
--------------------------




-OR -

SIMPLY READ
THE MAP



R301.2.2.6 Irregular buildings

Wind
Requirements

Irregular building provisions
do not apply

Seismic Requirements

Irregular building provisions
apply SDS C, D, D,, D,

57
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a. Setback or Cantilever 2" x 10“ min. Joists @ 16" Max
b. Back span to cantilever = 2:1

Setback Cantilever

R301.2.2.2.5 61



c. Floor joists at ends of
braced wall panels are
doubled.

d. Continuous rim joist

e. Uniform wall and
roof loads headers
having a span of 8
feet or less

62



Unsupported
roof or floor

6'

Max.
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R301.2.2.2.5 Irregular buildings
Design Categories C, Dy D,, and D,
Item 3 (cont.):

1' Max.

R301.2.225 65



Header Requirements

Per Table R502.5(1)
Maximum Minimum

Caéening length Header Requirements

4 Qty 1-2"x12"

Qty 2 - 2" x 10"

@ 6 Qty 2 -2"x 12"

Qty 3 -2"x 10"

@ s Qty 3-2'x12!

Qty 4 - 2" x 10"

R301.2.225 66



R301.2.2.2.5 Irregular buildings
Design Categories C, Dy D,, and D,
Item 3 (cont.):

R301.2.225 67



R301.2.2.2.5

68



Floor or

WIDTH

roof
opening

Least dimension

Plan View

R301.2.2.2.5
69



Floor or Roof Opening:

70



R301.2.2.2.5 71



® ©

R301.2.2.2.5
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7. When stories above grade plane partially or
completely braced by wood wall framing in
accordance with Section R602 or steel wall framing
in accordance with Section R603 include masonry
or concrete construction.

74



Exception:

75
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R401.1 Application

with accepted engineering
practice.

R403.1.2 Continuous footing in Seismic Design Categories
Do, D,, or D,

77
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Continuous Foundation in Hi-Seismic §R403.1.2

SDC No. of
Stories

D, D;, D, One

Story

Dy, D, Two
Story

D, Two
Story

Wall

Location

Exterior

Interior

Exterior

Interior

Exterior

Interior

Plan Length Dimension

Both Dim. One or More dim. = 50 ft.
<50 ft.

Continuous Footing Required

Continuous Ft'g Not  Continuous Ft'g required
Required below all interior wall
panels

Continuous Footing Required

Continuous Ft'g Not ~ Continuous footings are
Required required below all
interior braced wall

panels with exceptions
Section R403.1.2

Continuous Footing Required

Continuous footings  Continuous footings are

are required below required below all
all interior braced interior braced wall
wall panels with panels with exceptions
exceptions Section Section R403.1.2
R403.1.2

79



R403.1.3 Seismic reinforcing.
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TABLE R502.3.3(1)

87


TABLE R502.3.3(1).pdf

PLATE SUBFLOOR

DOUBLE JOIST

Figure R502.4(1)
DOUBLE JOIST UNDER BEARING PARTITION 88



... In Seismic Design

Categories D,, D,, and

D, , lateral restraint

shall also be provided

at each intermediate
BLOCKING SUppOrt.

PLATE
STUD

SUBFLOORING

BLOCKING

DOUBLE PLATE

STUD

Figure R502.7
BLOCKING OF JOISTS 89



DIAGONAL BRIDGING

SOLID BRIDGING

JOIST
_\

JOIST

APPROVED METAL BRIDGING ' &
(TWO TYPES SHOWN)

Figure R502.7.1
INTERMEDIATE LATERAL SUPPORT

1 x 3 RIBBON
(BRIDGING)

90



Nail roof sheathing with 8d ring shank nails 4”
and 6” on center.

Tie gable end walls back to the structure.

Sheath gable ends with structural wall sheathing.

Use framing anchors to tie wall system to roof system.

Nail upper story and lower story structural wall
sheathing to common structural rim board.

Nail wall sheathing with 8d common nails 4” and 6” on
center.

Extend structural wall sheathing to lap over the sill
plate.

Use continuous structural sheathing over all exterior wall

surfaces.
Space %” anchor bolts 32” to 48” on center with

3”x3” plate washers

91



TABLE R602.3(1)
FASTENING SCHEDULE

Face nail on each side of end joint
(minimum 24" lap splice length each
side of end joint)

12-3"x 0.131" nails

Double top plate splice SDCs D,, D,, or D,; and braced wall
line spacing > 25'

12-16d (3'/," x 0.135")

ITEM DESCRIPTION OF BUILDING ELEMENTS "g;‘gf;.r‘;uggff T SPACING AND LOCATION
Roof
4-8d box (2'/," x 0.113") or
\yn ".
1 | Blocking between ceiling joists or rafters to top plate g.?g;gg"x“gq §<20/2I 2’; %‘Erl "); or Toe nail
3-3"x 0.131" nails
4-8d box (2'/," x 0.113"); or
Iyn ",
2 | Ceiling joists to top plate ;:?g;g?xm(gq E(zolll 2’; 9)‘.13‘_' % or Per joist, toe nail
3-3"x 0.131" nails
Ceiling joist not attached to parallel rafter, laps over 4-10d box (3" x 0.128"); or
3 partitions [see Sections R802.3.1, R802.3.2 and Table 3-16d common (3'," x 0.162"); or Face nail
R802.5.1(9)1 4-3" % 0.131" nails
Ceiling joist attached to parallel rafter (heel joint)
4 [see Sections R802.3.1 and R802.3.2 and Table Table R802.5.1(9) Face nail
R802.5.1(9)]
3 - T e 4-10d box (3" x 0.128"); or
5 Collar tie to rafter, face nail or 1'/;" x 20 ga. ridge strap to 3-10d common (3" x 0.148"); or Ficamaiteachivanias
rafter " "o
4-3"x 0.131" nails
3-16d box nails (3'/," x 0.135"); or 2 . s »
toe nails on one side and 1 toe nail
3-10d common nails (3" x 0.148"); or TR 5
6 |Rafter or roof truss to plate 4-10d box (3" x 0.128"): or :)rr‘lsosli:posne side of each rafter or
4-3"x 0.131" nails
4-16d (3'/,” x 0.135"); or
3-10d common (3'/2" x 0.148"); or .
4-10d box (3" x 0.128"); or g e
5 |Roof rafters to ridge, valley or hip rafters or roof rafter 4-3"x0.131" nails
to minimum 2" ridge beam 3-16d box 3'/," x 0.135"); or
2-16d common (3'/," x 0.162"); or ;
3-10d box (3" x 0.128"); or o
3-3"x0.131" nails ‘
8 |Stud to stud (not atb 8-16d common (3'," x 0.162"); or
Double top plate splice for SDCs A-D, with seismic braced | 12-16d box (3'/," x 0.135"); or
o |Stud to stud and abu wall line spacing < 25' 12-10d box (3" x 0.128"); or
at braced wall .
( 1 13 12-3"x 0.131" nails
10 | Built-up header (2 Double top plate splice SDCs D;, D,, or D,; and braced wall L §
gt gl 12-16d (3Y," x 0.135")
line spacing 2 25
11 [Continuous header
12 | Top plate to top plate:
n n
common (3'7, .
Double top plate splice for SDCs A-D, with seismic braced | 12-16d box (3'/,” x 0.135"); or = = =
wall line spacing < 25’ 12-10d box (3" x 0.128"); or Face nail on each side of end joint
13 (minimum 24" lap splice length each

side of end joint)

" (com—— = .

92



TABLE R602.3(1)—continued
FASTENING SCHEDULE

ITEM

DESCRIPTION OF BUILDING ELEMENTS

NUMBER AND TYPE OF FASTENER"**®

SPACING AND LOCATION

Bottom plate to joist, rim joist, band joist or
blocking (not at braced wall panels)

16d common (3'/," x 0.162")

16" o.c. face nail

16d box (3'," x 0.135"); or
3" % 0.131" nails

12" o.c. face nail

Bottom plate to joist, rim joist, band joist or
blocking (at braced wall panel)

3-16d box (3'/," x 0.135"); or
2-16d common (3'," x 0.162"); or
4-3" % 0.131" nails

3 each 16" o.c. face nail
2 each 16" o.c. face nail
4 each 16" o.c. face nail

Top or bottom plate to stud

4-8d box (2'1," x 0.113"); or
3-16d box (3'," x 0.135"); or
4-8d common (2'/," x 0.131"); or
4-10d box (3" x 0.128"); or
4-3"x 0.131" nails

Toe nail

3-16d box (3'," x 0.135"); or
2-16d common (3'/," x 0.162"); or
3-10d box (3" x 0.128"); or

3-3"x 0.131" nails

End nail

Top plates, laps at corners and intersections

3-10d box (3" x 0.128"); or
2-16d common (3'," x 0.162"); or
3-3"x 0.131" nails

Face nail

1" brace to each stud and plate

3-8d box (2,"x 0.113"); or
2-8d common (2'/," x 0.131"); or
2-10d box (3" x 0.128"); or

2 staples 1/,"

Face nail

1" x 6" sheathing to each bearing

3-8d box (2'/," % 0.113"); or

2-8d common (2'/," x 0.131"); or
2-10d box (3" x 0.128"); or

2 staples, 1" crown, 16 ga., 1%/," long

Face nail

20

1" x 8" and wider sheathing to each bearing

3-8d box (2'/,"x 0.113"); or

3-8d common (2'/," x 0.131"); or
3-10d box (3" x 0.128"); or

3 staples, 1" crown, 16 ga., 1/," long

Wider than 1" x 8"

4-8d box (2'/," x 0.113"); or

3-8d common (2'/," x 0.131"); or
3-10d box (3" x 0.128"); or

4 staples, 1" crown, 16 ga., 13/," long

Face nail

Floor

21

Joist to sill, top plate or girder

4-8d box (2'/,"x 0.113"; or
3-8d common (2'/," x 0.131"); or
3-10d box (3" x 0.128"); or
3-3"x 0.131" nails

Toe nail

22

Rim joist, band joist or blocking to sill or top
plate (roof applications also)

8d box (2'," % 0.113")

4" o.c. toe nail

8d common (2'," x 0.131"); or
10d box (3" x 0.128"); or
3"x0.131" nails

6" o.c. toe nail

23

1" x 6" subfloor or less to each joist

3-8d box (2'/," x 0.113"); or

2-8d common (2'/," x 0.131"); or
3-10d box (3" x 0.128"); or

2 staples, 1" crown, 16 ga., 1¥/," long

Face nail

( o S
( )
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TABLE R602.3.2
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS

TOP-PLATE SPLICE LOCATION
CONDITION Corners and intersecting walls Butt joints in straight walls

Minimum nails
each side of joint

Minimum nalls

Splice plate size each side of joint

Splice plate size

Structures in SDC A-C; and in SDC 37X 6" % 0036 (6) 8d box 3’ x 12" X 0.036" (12) 8d box
D,. D, and D, with braced wall line | galvanized steel plate 21/, X 0.113") nails galvanized steel plate @', % 0.113") nails
spacing less than 25 feet or equivalent 2 ; or equivalent 2 ;

Structures in SDC Dy, D, and D,, with 3" x 8" by 0.036" 3’ x 16" x 0.036"
braced wall line spacing greater than | galvanized steel plate @Y ,,(3) g cli ]b ;,,’; i galvanized steel plate QY ,,( 1x8)08;1 lgs)x s
or equal to 25 feet or equivalent 2 : : or equivalent 3 5 ’

For SI: | inch = 25.4 mm, 1 foot = 304.8 mm.
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TABLE R602.3(2)
ALTERNATE ATTACHMENTS TO TABLE R602.3(1)

"

NOMINAL MATERIAL THICKNESS
(inches)

DESCRIPTION*® OF FASTENER AND LENGTH
(inches)

SPACING® OF FASTENERS L]

Edges

Intermediate supports

(inches) (inches)
Wood structural panels subfloor, roof? and wall sheathing to framing and particleboard wall sheathing to framing'
Staple 15 ga. 1%/, 4 8
Upto'l, 0.097 - 0.099 Nail 2'/, 3 6
[
Staple 16 ga. 1%/, 3 6
0.113 Nail 2 3 6
/5, and %/, Staple 15 and 16 ga. 2 4 8
0.097 - 0.099 Nail 2/, 4 8
Staple 14 ga. 2 4 8 -
Staple 15 ga. 1%/ 3 6
»/,and ¥, =
2 * 0.097 - 0.099 Nail 2"/, 4 8
Staple 16 ga. 2 4 8
Staple 14 ga. 2/, 4 8
0.113 Nail 2/, 3 6 -
1
Staple 15 ga. 2'/, 4 8
0.097 - 0.099 Nail 2'/, 4 8
SPACING® OF FASTENERS
NOMINAL MATERIAL THICKNESS DESCRIPTION™® OF FASTENER AND LENGTH -
(inches) (inches) Edges ] Body of panel
(inches) (inches)
Floor underlayment; ply dboard-par -fib u
- " " I % " "
3d, corrosion-resistant, ring shank nails 3 &
(finished flooring other than tile)
Staple 18 ga., '/, long, '/, crown 3 6
y (finished flooring other than tile)
* 1'/, long x .121 shank x .375 head diameter corrosion-resistant 8 8
(galvanized or stainless steel) roofing nails (for tile finish)
I‘IJ long, No. 8 x .375 head diameter, ribbed wafer-head screws 8 8
(for tile finish)
Plywood
1'/,ring or screw shank nail-minimum 3 6
Y, and ¥, 12'/, ga. (0.099") shank diameter
Staple 18 ga., "/, */,;,crown width 2 5
1'/,ring or screw shank nail-minimum
1 3 15 1 4 c
Fay~1ys “lapand iy 12/, ga. (0.099") shank diameter s 8
1'/,ring or screw shank nail-minimum 6 8
19 i s Sz and Py 12!/, ga. (0.099") shank diameter
Staple 16 ga. 1/, 8
Hardboard'
1'/,1ong ring-grooved underlayment nail 6 6
0.200 4d cement-coated sinker nail 6 6
Staple 18 ga., '/ long (plastic coated) 3 6
Particleboard
y 4d ring-grooved underlayment nail 3 6
b Staple 18 ga., "/ylong, */,,crown 3 6
3y 6d ring-grooved underlayment nail 6 10
i Staple 16 ga., 1'/;long, */,crown 3 6
s 6d ring-grooved underlayment nail 6 10
e Staple 16 ga., 1%/ long, */;crown 3 6

(continued)
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WALL CONSTRUCTION

TABLE 602.3(1)

FASTENING SCHEDULE—continued

2-16d common (3'," x 0.162")

ITEM [ DESCRIPTION OF BUILDING ELEMENTS ‘ NUMBER AND TYPE OF FASTENER* > ¢ SPACING AND LOCATION
Floor
1y n "y,
24 |2 subfloor to joist or girder 3-16d box (3,730,135 ); or Blind and face nail

3-16d box (3'," x 0.135"); or

25 | 2" planks (plank & beam—floor & roof) 2-16d common (3'," x 0.162") At each bearing, face nail
3-16d common (3'/," x 0.162")
wo o sk _ 4-10 box (3" x 0.128"), or .
26 |Band or rim joist to joist 4-3" % 0.131" nails; or End nail
4-3"x 14 ga. staples, "/,4" crown
" . Nail each layer as follows: 32" o.c.
20d common (4" 0.1927);0r at top and bottom and staggered.
10d box (3" x 0.128"); or 24" o.c. face nail at top and bottom
27 Built-up girders and beams, 2-inch lumber 3" % 0.131" nails staggered on opposite sides
layers And:
2-20d common (4" x 0.192"); or . .
3-10d box (3" x 0.128"); or Face nail at ends and at each splice
3-3"x0.131" nails
4-16d box (3'," x 0.135"); or
& ol 3-16d common (3 '/2" x 0.162"); or 3 .
28 |Ledger strip supporting joists or rafters 4-10d box (3" x 0.128"); or At each joist or rafter, face nail
4-3" % 0.131" nails
2_9 Bridging_lo joist _ _ 2- l_Od B x 0.12§") _ Fach end, toe_nail
SPACING OF FASTENERS
DESCRIPTION NUMBER AND
ITEM OF BUILDING ELEMENTS TYPE OF FASTENER® "< Edges s
(inches)’ (inches)
Wood str panels, subfloor, roof and interior wall g to g and par d wall ing to framing
[see Table R602.3(3) for wood structural panel exterior wall sheathing to wall framing] [
30 |vr—y 6d common (2” x 0.113") nail (subfloor, wall)! 6 12°
8 2 8d common (2’/Z “x 0.131") nail (roof)
31 | = 8d common nail (2'/,” x 0.131") 6 12
Yyou_qiym 10d common (3" x 0.148") nail; or
82 liltes=i1 8d (2'/," x 0.131") deformed nail o 12 .
Other wall sheathing®
13 '/," structural cellulosic fiberboard 1'/," galvanized roofing nail, ’/,s" head 3 6
sheathing diameter, or 1” crown staple 16 ga., 1'/," long
34 #/,," structural cellulosic 1%/," galvanized roofing nail, ’/,s" head diame- 3 6
fiberboard sheathing ter, or 1" crown staple 16 ga., 1'/," long "
% 3 1'/," galvanized roofing nail; staple galvanized
1 d 2 i s
2 || 4" gypsum sheathing 1'7," long; 1'/," screws, Type W or S i 7 I
36 |57 siinn shieathing® 1°/," galvanized roofing nail; staple galvanized, 7 7
s BYP g 13/," long; 1%/," screws, Type W or S
Wood structural paneis, combination subfloor underlayment to framing i
3 n 6d deformed (2" x 0.120") nail; or
3T |47 and less 8d common (2'/," x 0.131") nail 6 12
Trw__iqw 8d common (2'7," x 0.131") nail; or
il 8d deformed (2'7,” x 0.120") nail % "2 3
gy . 10d common (3" x 0.148") nail; or
3 IR0 8d deformed (2'/,” x 0.120") nail 5 12
For SI: 1 in-ch =254 mm,-l foot = 304.8 n-1m. 1 mile per i:our =0.447 m/;; 1 ksi= 6,895-MPa. b b b b

(continued)

96



97



TABLE R703.4
WEATHER-RESISTANT SIDING ATTACHMENT AND MINIMUM THICKNESS

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS" = ¢

WATER-
NOMINAL Wood or wood
. JOINT |RESISTIVE i Foam
SIDING MATERIAL Tl'l(lig:'l“lfjs s oakitr| BAGEER s':‘:;:;a' ';"‘1’:;""::’; sﬁ:z;:‘:g plastic Dir(ec; to ::;:’:; >
REQUIRED | gheathinginto | intostud | intostud | S cating sloge fasteners
stud into stud
i Y 0.120 nail | 0.120 pail | 0.120 nail | 0.120 Not
Without 0.019" P 1'/,” long 2” long 2” long nail’ allowed
Horizonal | iMsulation | 0.024 Lap Yes 0.120 nail | 0.120 nail | 0.120 nail | 0.120 Not Same as stud
aluminum® ; 1'7,” long 2" long 2" long nail’ allowed spacing
With 0.019 La Yes 0.120 nail | 0.120 nail | 0.120nail | 0.120 | 0.120 nail
insulation ’ P i 1'/,"long | 2'/,” long | 2'/,” long nail’ 17, long
Anchored veneer: Sectis
brick, concrete, 2 R703 Yes See Section R703 and Figure R703.7¢
masonry or stone
Adhered veneer: Sectisi Y
concrete, stone or — R703 Notel i See Section R703.6.1¢ or in accordance with the manufacturer’s instructions.
masonry” )

Lk S P
Hardho{’.l d o [/ — Yes Note m Note m Note m Note m Note m g ,med edges:‘
Panel siding-vertical 12” inter. sup.

. _— Same as stud
Hdrdb('m‘rd ;. e Note p Yes Note o Note o Note o Note o Note o spacing 2 per
Lap-siding-horizontal bearing
0.113 nail | 0.113 nail | 0.113 nail | 0.113 Not S amiensai
Steel" 29 ga. Lap Yes 1%,” Staple- | 2%,” Sta- | 2'/,” Sta- nail” ailowed -
1 ple-2'7 | ple-2',” | Staple* SPacing
6d box nail
i toxnatl 6d box nail | 6d box nail (2" %
=" — Yes 7 i (2" x (2" x box nail* | 0.099”),
(2” % 0.099”) 0.099” " 3
. .099”) 0.099") /ynot | 6” panel edge,
Particleboard panels allowed | 12" inter s-qu
6d bk fail 8d box nail | 8d box nail 6d box nail
A — Yes ¢ || 2L (2',”% | box mail* | (2" x
# (2” % 0.099”) 2 2
- ’ 0.113") 0.113") 0.099”)
Wood structural pzmel‘- a » N . y N =S !
ANSVAPAPRP210 | -/, | Nowep | Yes |[0099nait2 |O1130ail- 0113 0ail-1 O.LLY ) - 0099 6 paneledges,
siding' (exterior grade) C - : - R RUR:
Wood structural panel 3 1 Note p ) it o | 0113 nail- 1 0.113 nail- | 0.113 0.099 8” along
lapsiding =2 1 Notex 168 | IREELL] o 22 nail* | nail-2” | bottom edge
g 0.120 nail | 0.120 nail
Okl u s e -
L L] L] L] L |} . L I L] I
(shank) : (L' 8.1 16 inches on
witha 0.313 witha witica stk center or speci-
212 10.313 head | 0.313 head | witha P
i . head or Not fied by the
Vinyl siding 0.035 Lap Yes or 16-gage | or 16-gage | 0.313 ’
16-gage % |5 : allowed | manufacturer
5 staple with | staple with | head per . 4
staple with 3 3 ) : instructions or
¥/, to'/,-inch fyto ol | Seetion test report
8 2 '/,-inch inch  |R703.11.2
crown T ey '
crown’ crown’
Face nailing up
to 6” widths, 1
Wood 0.113 nail per bear-
iste */¢ Min Lap Yes Fastener penetration into stud-1” nail-2'7,” | ing; 8” widths
ST Eop Staple-2” | and over, 2
nails per
bearing
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SIGNIFIES A SINKER

F 1667 NL SK D 34
NAIL WITH A
l I} LENGTH OF 35" A
DASH DIA. OF 0.162” AND A
SINKER NO DIAMOND POINT
NAIL :
ASTM
IDENTIFIER
Dash No. L ) s No./ib Dash No L D s No.fio
0 ¥ 0.035 avE 9520 21 1% 0.062 e 670
02 Ve 0.035 . 7060 22 1 0.080 459 400
03 Va 0.048 ‘o 3930 23 1V 0.099 Sa 270
04 L) 0.035 R 5680 24 2 0.062 " 580
05 L 0.048 N 3200 25 2 0.080 iace 350
06 ¥ 0.035 F 4800 28 2 0.113 6a 180
07 ¥ 0.048 £ 2620 27 2% 0.080 o's 320
08 ¥ 0.062 sie 1550 28 2% 0.113 7d 180
09 " 0.035 uho 4220 29 2% 0.080 aive 290
10 % 0.048 we'a 2220 30 2Vs 0131 8d 110
13 L 0.062 e 1280 N ¥ 0.131 9d 97
12 1 0.054 oes 1500 32 3 0.148 10d 70
13 1 0.062 . 1120 33 3V 0.148 12d 85
14 1 0.072 Gi'e 904 34 3% 0.162 16d 50
15 1V 0.054 b 1210 a5 “ 0.192 20d 31
16 1V 0.062 xio 940 36 4% 0.207 30d 24
17 1V 0.080 3d 560 37 5 0.225 40d 18
18 1 0.054 yeu 1040 38 5% 0.244 50d 14
19 1% 0.080 KSR 470 39 6 0.262 600 1
20 1% 0.089 4d 320 y'a
A Al dimensions are given in inches.
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ALSO SEE HANDOUT: ESR-1539

NOTES

1.

il

Many nail guns use fasteners
smaller than the common nalil
size specified with USP
product, factored resistance
must be reduced accordingly.
Drive through pre-punched
nail holes only

Do not over drive
Recommend the use of guns
featuring hole-locating
mechanisms
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ES REPORTS
REQUIRE DESIGN
PROFESSIONAL TO
PROVIDE PROPER
FOUNDATION OR
SUBSTRATE FOR
THESE PRODUCTS.
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TABLE R602.3.1

MAXIMUM ALLOWABLE LENGTH OF WOOD WALL
STUDS EXPOSED TO WIND SPEEDS OF 100 MPH OR LESS
IN SEISMIC DESIGN CATEGORIES A, B, C, D_, D, and D,

Table omitted in 2015 IRC

HEIGHT ON-CENTER SPACING (inches)
ft. 24" 16" 12" 8"
Supporting a roof only
>10 2x4 2x4 2x4 2x4
12 2x6 2x4 2x4 2x4
14 2x6 2x6 2x6 2x4
16 2x6 2x6 2x6 2x4
Supporting one floor and a roof
>10 2x6 2x4 2x4 2x4
12 2x6 2x6 2x6 2x4
14 2x6 2x6 2x6 2x6
16 NAa 2x6 2x6 2x6
Supporting two floors and a roof
> 10 2x6 2x6 2x4 2x4
12 2x6 2x6 2x6 2x6
14 2x6 2x6 2x6 2x6

NA=a NA-a 2x6 104




footnote b:

Table 602.3.1 105



a roof
load with not more than 6 feet of tributary length
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Table R602.3.1, (see footnote b)

12' Max. 12
Max.

Table R602.3.1 1
7



CRIPPLE WALL:

PONY WALL:
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The length of a braced wall line shall be the distance between its
ends. The end of a braced wall line shall be the intersection with
a perpendicular braced wall line, an angled braced wall line as

permitted in Section R602.10.1.4 or an exterior wall as shown
in figure R602.1 0.1.1.

110



LOAD
111



avo-
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R602.10.1.2 Offsets along a braced wall line.

R602.10.1.3 Spacing of braced wall lines.
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M SPACING BB gpagng  BMLC BWL A SPACING BWLB  SPACING  BWLC

. 1 | BETWEEN ..l i-'————BErWEEN—-————-F——BErWEEN
' "Bl AB | ! BWL BC | - BWL AB - BWL B-C ~
| | [ I |
T W i | S N L5 - | |
E . ! | R T s i —4-
% = l S\Not > 4d |
- Z 1
5 (’ | 2 Ela & MAX——=—
I q i E() E § w = | |
O , a sQn ./
Zj M Gm®  GZ3( NO BRACED WALL LINE +——
E | ] ROOF AND FLOOR BEAR | \
Guz | | - | o zZ&! AT SAME ELEVATION |
"MAX 5 oAl .
| - *— "% & o
| e ax |
%) , e e % I
02y OEF :
- . Zid o9 ¥ =T
g oy © NOTE: IN THE ABSENCE OF A . I .
= L BRACED WALL LINE, BWL A, B, i ! i
= C SHALL END AT EXTERIOR WALL : | :
. A
-t ?___ _é L s cnspnun J
TYPICAL BRACED WALL PLAN TYPICAL UPPER FLOOR BRACED WALL PLAN

For SI: 1 foot =304.8 mm.

FIGURE R602.10.1.1
BRACED WALL LINES

R602.10.1 114
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No load path to
ground for braced
wall

7
ASSUMED

GARAGE
OPN'G > 1" Irregular bld'g
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TABLE R602.10.1.3
BRACED WALL LINE SPACING CRITERIA

APPLICATION  CONDITION BUILDING BRACED WALL LINE SPACING CRITERIA
TYPE
Max. Exception to Maximum Spacing
Spacing
Wind bracing 85 mph to < Detached,
110 mph townhouse 60 feet None
SDC A-C Detached Use wind bracing
SDC A-B Townhouse Use wind bracing
SDCC Townhouse 35 feet Up to 50 conditionally @

Seismic Bracing

Detached,
townhouses,
one- and two-
story only

SDC D, D, D, Detached @

SDC D, D, D, 25 feet Up to 35 feet conditionally

©

Tables R602.10.1.2(1),(2),(3),

townhouse 25 feet Up to 35 feet conditionally

Table R602.10.1.5, & R602.10.1.5
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BRACED WALL LINE 1 — e

PROJECTED —

CORNER \%—-,—r-—mmzcrsn LENGTH OF BRACING —sm-——j—
| |

NOTE: IF THE DIAGONAL WALL IS GREATER
THAN 8 FEET LONG, THEN IT MUST BE TREATED
AS A SEPARATE BRACED WALL LINE.

. BRACED WALL LINE z—-—l

For SI: 1 foot = 304.8 mm.

FIGURE R602.10.1.4
ANGLED WALLS 120




A braced wall panel shall begin within 10 feet Distance between adjacent edges of braced
from each end of a braced wall line as wall panels along a braced wall line shall be

determined in Section R602.10.1.1. no greater than 20 feet

121



[See Figure R602.10.7 Condition 4]

[See Figure R602.10.7

Condition 5]

Table R602.10.6.5
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TABLE R602.10.3(3) (IN %)

) %ZEEI;%{;TQ: 51(0),IL CLASEID MINIMUM TOTAL LENGTH OF BRACED WALL
+ 15 PSF ROOF/CEILING D.L. LINE REQUIRED ALONG EA. BRACED WALL
» BRACED WALL LINE < 25 FT. LINE

WHEN NOT MET SEE TABLE R602.10.3(4)

SEISMIC ADJUSTMENT FACTORS (in % of BRACE WALL LENGTH)

Story Location Design METHOD OF BRACING
FOOTNOTES Category
1. USE 40% FOR 15T 10 5 . BRICK VENEER
2. FORCE = LBS BB s RO
3. NP = NOT PERMITTED m o, SR IR Y S AzBd B
4. NA=NOT APPLICABLE a3 O § 2h 2 3828 Z 8 < <9
5. Table R602.10.6.5 = O @) m = = % oo kake
INCLUDED = &
1 STORY & ROOF C 25 25 25 16 14 NA4 NA NA
D, NP3 28 28 18 16 40/35! 1900 -—
D, NP 30 30 20 17 45 2100 -—
D, NP 40 40 25 21 55 2300 -—
2 STORY & ROOF C NP 45 45 30 26 NA NA NA
D, NP 53 53 38 32 45 3500 5400
D, NP 60 60 45 38 45 3700 5800
D, NP 75 75 55 47 55 3900 6200
3 STORY & ROOF C NP 60 60 45 38 NA NA NA

45
51
NP

60
60
NP
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—_

Mixing intermittent bracing and continuous sheathing methods from
story to story shall be permitted.
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Diagonal let-in brace

Diagonal wood boards

Wood structural panel

Wood Structural Panels with Stone or Masonry
Veneer (See R602.10.6.5)

SFB Structural fiberboard
GB Gypsum wallboard

PBS Particleboard
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TABLE R602.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH"

(inches)
METHOD CONTRIBUTING LENGTH
(See Table R602.10.4) Wall Helght (Inches)
8 feet 9 feet 10 feet 11 feet 12 feet
DWB, WSP, SFB, PBS, PCP, HPS, BV-WSP 48 48 48 53 58 Actual®
Double sided = Actual
o 48 | 48 | 48 | 3| S8 | Singlesided=0.5 x Actual
LIB 55 62 69 NP NP Actual®
SDC A, B and C, ultimate
design 28 32 34 38 42
wind speed < 140 mph
ABW 48
SDC Dy, D, and D,, ultimate
design 32 32 34 NP NP
wind speed < 140 mph
PFH Supporting roof only 16 16 16 18° 20° 48
Supporting one story and roof 24 24 24 27 29° 48
PFG 24 27 30 33¢ 36" 1.5 x Actual®
CS-G 24 27 30 33 36 Actual®
R SDC A, B and C 16 18 20 22¢ 24° 1.5 x Actual”
SDC D, D, and D, 16 18 20 22¢ 24° Actual®
Adjacent clear opening height
(inches)
<64 24 27 30 33 36
68 26 27 30 33 36
72 27 27 30 33 36
76 30 29 30 33 36
80 32 30 30 33 36
84 35 32 32 33 36
88 38 35 33 33 36
92 43 37 35 35 36
96 48 41 38 36 36
CS-WSP, CS-SFB 100 — 44 40 38 38
104 — 49 43 40 39 Actual®
108 — 54 46 43 41
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Minimum Braced Panel Length

TABLE R602.10.5.2
PARTIAL CREDIT FOR BRACED WALL
PANELS LESS THAN 48 INCHES IN ACTUAL

LENGTH
CONTRIBUTING LENGTH OF
Actual  BRACED WALL PANEL (inches)?
Length
8" wall hgt. 9" wall hgt.
48" 48” 48”
42” 36” 36”

36!! 27“

N/A

a. Linear interpolation shall be permitted

R602.10.3

133



R602.10.4.3 Braced Wall Panel
Interior Finish Material
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Method LIB - Let-in Brace

Method LIB
Extend top to ' Let-in Brace
bottom plate
N
—
=)
whed
© 45° to 60° | %
5" to
144"
Method Connection Criteria
Material Minimum Thickness Figure/Symbol _
Fasteners Spacing

1X4 wood or approved Wood: 2-8d nail or 3-8d Wood: per stud and top and
LIB pp P P

] metal straps at 45° to 60° (2 1{ 2 lonig s QLS el bottom plates
Let-in angles for maximum 16” nats
bracing stud spacing Metal strap: per Metal per Manufacturer

manufacturer



Method LIB - Let-in Brace

Method LIB
Extend top to ' Let-in Brace
bottom plate
N
—
=)
whed
© 45° to 60° | %
5" to
144"
Method Connection Criteria
Material Minimum Thickness Figure/Symbol _
Fasteners Spacing

1X4 wood or approved Wood: 2-8d nail or 3-8d Wood: per stud and top and
LIB pp P P

] metal straps at 45° to 60° (2 1{ 2 lonig s QLS el bottom plates
Let-in angles for maximum 16” nats
bracing stud spacing Metal strap: per Metal per Manufacturer

manufacturer



¢

Method LIB — Let-in Brace

Application limited

137



Method WSP — Wood Structural Panel

R602.10.2
Method o ) Connection Criteria
Material Minimum Figure/Symbol
Fasteners Spacing
Thickness
WSP Sheathlng per Table 6”pane1 edge
Structural =~ /8" plywood or R602.3(3) 19” field
pane 1 (See 7/16” Structural
Section OSB Interior sheathing per Varies
R604 See R602.12.2 and Table R602.3(1) or
) R604 R602.3(3) fastener

1




1 or 2-Story
Min. Min.
length  length

Height

R602.10.6.2 Method PFH Roof | Roof +
Only  1-Story

8! 16!! 24//

9! 16!! 24//

10! 16” 24//

11 18" 27"

12 20”7 30”

Connection Criteria

Method Minimum Figure/Symbol i Soaci
Material Thickness B pacing
PFH
Portal 3/ 8" See Section See Section
frame with R602.10.6.2 R602.1 0.6.2
hold-

downs




@

Method PFH - Intermittent Portal with Hold Downs




1 or 2-Story

Wall Min.
Height length

8' 24"

9 27"

10’ 30"

171 33"

36’/

Connection Criteria

Method Minimum Figure/Symbol Fasteners Spacin
Material Thickness P &
PFG
See Section See Section

R602.10.6.3 R602.10.6.3

Portal 7/16”
frame at
garage




Method PFG - Intermittent Portal Frame at Garage @
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Connection Criteria

Method Minimum Figure/Symbol Fasteners Spacin
Material Thickness P &
CS-PF .
Continuously = 7/16” See Section See Section

sheathed R602.10.6.4 R602.10.6.4

portal frame
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Method CS-PF - Intermittent Portal Frame at Garage

, @

1 or 2-Story
Wall Min.
Height length
u 8' 16"
U 9' 18"
10 20"
U u 11 227

12 24"
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