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Appendix M

Wood Decks

(Entire section is a NC amended appendix)

Section AM101

General
AM101.1 General. A deck is an exposed exterior
wood floor structure which may be attached to
the structure or freestanding. Roofed
porches (open or screened-in) may be constructed
using these provisions.

AM101.2 Deck design. Computer deck design
programs may be accepted by the
Code Enforcement Official.

Section AM102

Footers
AM102.1 Footers. Support post shall be
supported by a minimum footing per Figure AM102
and Table AM102.1 Minimum footing depth
shall be 12” below finished grade per R403.1.4.
Tributary area is calculated per Figure AM102.1.
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Section AM103

Flashing

AM103.1 Flashing. When attached to a structure,
the structure to which attached shall have a treated
wood band for the length of the deck, or
corrosion-resistant flashing shall be used to
prevent moisture from coming in contact with the
untreated framing of the structure. Aluminum
flashing shall not be used in conjunction with deck
construction. The deck band and the structure band
shall be constructed in contact with each other
except on brick veneer structures and where

plywood sheathing is required and properly flashed

(when plywood is required, use pressure
preservatively treated plywood). Siding shall not
be installed between the structure and the deck
band. If attached to a brick structure, neither
flashing nor a treated band for the brick structure is
required. In addition, the treated deck band shall be
constructed in contact with the brick veneer.
Flashing shall be installed per Figure AM103.

-1

;[THICKNESS

Figure AM102

Table AM102.1

Footing table *®¢

Size (inches) Tributary Area Thickness (inches)
AXA BxC (Sqg. Ft) Precast Cast-in-place
8x 16 8 x 16 36 47 6”
12x12 12x12 40 4” 6”
16 x 16 16 x 16 70 8" 8”
16 x 24 100 - 8”
24 x 24 150 8”

a.  Footing values are based on single floor and roof loads
b.  Support post must rest in center 1/3 of footer
c.  Top of footer shall be level for full bearing support of post
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Tributary area of shaded section on free
standing deck shown is 5’x6°=30 sq. ft. Code will
require a minimum footer of 8”x 16” per Table

AM102.1

Figure AM102.1

Treated bands on both the
house and deck can be in
contact with no flashing

\ Deck

No flashing- treated

House

Flashing shall be between
bands for full depth and kick

out underneath if siding below.

Flashing shall extend

underneath siding above a min.

2"

Figure AM103

Section AM104

Deck attachment
AM104.1 Deck Attachment. When a deck is
supported at the structure by attaching the deck
to the structure, the following attachment
schedules shall apply for attaching the deck band to
the structure.

AM104.1.1 All Structures Except
Brick veneer Structures:

Flashing between

AM104.1.2 Brick Veneer Structures

Fasteners 8’ Max Joist 16’ Max joist
Span ? Span ?

5/8” Hot

Dipped Galv.

Bolts with 1@ 2’-4” o.c. 1@ 1’-4"0o.c.

Nut and

Washer °

a. Attachment interpolation between 8’&16’ is allowed

Fasteners 8’ Max Joist 16’ Max Joist
Span ® Span ®
5/8” Hot
Dipped Galv.
Boltswithnut | 1@ 3’-6”0.c. | 1@ 1’-8” o.C.
and washer
and and and
12d Common
Hot Dipped 2@ 8”o.c. 3@ 6”o.c.
Galv. Nails °

a. Attachment interpolation between 8’&16’ joists span are allowed
b. Minimum edge distance for bolts is 2 %2 inches
¢. Nails must penetrate the supporting structure band a

minimum of 1 % inches

b. Minimum edge distance for bolts is 2 % inches

AM104.1.3 Masonry Ledge Support

If the deck band is supported by a minimum of %
inch masonry ledge along the foundation wall, 5/8
inch hot dipped galvanized bolts with washers
spaced at 48 inches o.c. may be used for support.

AM104.1.4 Other means of support
Joist hangers or other means of attachment may
be connected to house band and shall be properly

flashed
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Section AM105

AM105.1 Girder Support & Span. Girders
shall bear directly on support post with post
attached at top to prevent lateral displacement or

be connected to the side of posts with two 5/8 inch
hot dipped galvanized bolts with nut and washer.
Girder spans are per Table R502.5 (1&2). Girder
support may be installed per Figure AM105 for top
mount; Figure AM105.1 for side mount and Figure
AM105.2 for split girder detail. Girders may also be
cantilevered off ends of support post no more than 1

joist spacing or 16” whichever is greater per Figure
AM105.3.

Top of post ot ‘
mounted —— o
“ 1

Girder /
\ 2x2 ledger strip or joist
Decks less than hanger required

48” from grade
can use 3-16d

toenailed for Decks 48 or greater from
attachment of grade requiring lateral bracing
wood post. shall be anchored at top of

wood posts with approve strap
or post brackets

Footer

Top mount/flush

Figure AM105

Floor joist
max o.C.
Connector block at each joist spacing 16”
nailed to side of joist with 3-8d
nails and face nailed through
each girder ply with 2-16d 2-5/8”
nails. Block must fill gap Deck post bolts with
between girder ply’s nuts and
washers

Split girder limited to floor loads only and
cantilever girder ends allowed per AM105.3

Split girder detail
Figure AM105.2

Section AM106

M106.1 Joist Spans & Cantilevers. Joists
spans shall be based upon Table R502.3.1(2) with
40 Ibs per sq. ft. live load and 10 Ibs per sqg. ft.
dead load. Floor joists for exterior decks may be
cantilevered per Table R502.3.3 (1).

Spacing

2X6 2x8 2x10 | 2x12

127

10-9 14-2 18-0 | 21-9

16”

9-9 12-10 16-1 | 18-10

19.2”

9-2 12-1 14-8 | 17-2

24”

8-6 11-0 13-1 | 155

Partial reprint of Table R502.3.1(2) , #2 SYP only
joist spans

Joists 7L

\ 2-5/8” Galv.

] T through bolts

with nuts and
washer

Footer ‘

Side mount dropped girder

Figure AM105.1

Max. 16” girder cantilever
at ends or 1 rim/band joist o
whichever is less Floor joists

.,

]

]

Dropped Girder

////'
Girder can have Cantilevered girder is limited to
decorative clip. Clip not floor loads only, roof loads
to exceed D/4. D=depth prohibited on cantilevered girder
application

of member /4

‘ Footer

Cantilevered dropped girder detail

Figure AM105.3
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Section AM107

AM107.1 Floor Decking. Floor decking shall
be No. 2 grade treated Southern Pine or equivalent.
The minimum floor decking thickness shall be as

follows:
Joist Spacing Decking (nominal)
12" o.c. 1”7 S48
16" o.c. 1" T&G
19.2 o.c. 1-1/4” S48
24”-36” o.C. 2” 534S
Section AM108

AM108.1 Post height. Maximum height of Deck

support posts as follows:

Post size 2 Max. Post Height **
4X4 8 ’ _On
6X6 201 _On

a.This table is based on No. 2 Southern Pine posts.
b.From top of footing to bottom of girder

Grade

Less than 4’ (decking to grade) and attached
to structure no bracing required

Figure AM109

Freestanding decks
requiring bracing shall
be installed in both
directions off each
post

Decks attached to
structure require
diagonal bracing only
at outside girder line
parallel with structure

c.Decks with post heights exceeding these
requirements shall be designed by a registered design
professional

AM109.1 Deck bracing. Decks shall be braced

Section

AM109

Attached not less
than 1/3 of post

length \

to provide lateral stability. The following are acceptable
means to provide lateral stability.

AM109.1.1. When the deck floor height is less than 4’-0”
above finished grade per Figure AM109 and the deck
is attached to the structure in accordance with Section
AM104, lateral bracing is not required.

AM109.1.2. 4x4 wood knee braces may be provided on

each column in both directions. The knee braces shall

attach to each post at a point not less than 1/3 of the post
length from the top of the post, and the braces shall be
angled between 45 degrees and 60 degrees from the
horizontal. Knee braces shall be bolted to the post and the
girder with one 5/8 inch hot dipped galvanized bolt with

nut and washer at both ends of the brace per Figure AM109.1

AM109.1.3. For freestanding decks without knee braces
or diagonal bracing, lateral stability may be provided by
embedding the post in accordance with Figure AM109.2
and the following:

Post Max. Max. Embedment | Concrete

size Tributary | Post Depth Diameter
Area Height

ax4 48 SF 4’-0” 2’-6” 1’-0”

6X6 120 SF 6’-0” 3’-6” 1’-8”

Braces shall be
|~ between 45

Figure AM109.1

«

and 60 degrees

Decks attached
to structure can
also be braced
on exterior
girder line with
embedment
option

Figure AM109.2

2009 NC Wood Deck Code
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AM109.1.4 2x6 diagonal vertical cross bracing
may be provided in two perpendicular directions for
freestanding decks or parallel to the structure at the
exterior column line for attached decks. The 2x6’s
shall be attached to the posts with one 5/8 inch hot
dipped galvanized bolt with nut and washer at each
end of each bracing member per Figure AM109.3.

AM109.1.5 For embedment of piles in Coastal

Regions, see Chapter 45.

Section AM110

AM110.1 Stairs shall be constructed per Figure
AM110. Stringer spans shall be no greater than 7’ span
between supports. Spacing between stringers shall be

based upon decking material used per AM107.1.

Each Stringer shall have minimum 3 %" between
step cut and back of stringer. All stringers supported at
top on suspended headers shall be attached with 3/8” Galv

bolts with nuts and washers.

Section AM111

If span between
post is greater
than 7’ center

L~ One 5/8” bolt
A1 top and bottom

Max. spacing between
stringers 36”.

blocking and 1- end with nut
5/8” bolt with and washer
nut and washer
required

Figure AM109.3

- T Max. stringer span
between supports

AM111.1 Handrails, Guards and General.
Deck handrails, guards and general construction

shall be per Figure AM111.

Guards at a Minimum 36” req

outer bands.

Rail posts cannot exceed 7’
0.c. spacing and shall be

attached with 2-3/8” Galv
bolts with nut & washer to

30” drop and opening limits per R312.2 (4” on
vertical pickets, 6” on horizontal and ornamental
guard rails), top rail and post to support 200Ibs with
infill to meet 501bs per Table R301.5 and footnotes.

Figure AM110

uired per R312.1 with

Attachment to structure based upon all
cladding types but brick veneer per AM104.1.1,
Brick veneer per AM104.1.2, Masonry ledge
per AM104.1.3 or other per AM104.1.4.

Stair handrail/Guard.
Height between 34”-38" per
R311.5.6 & R312.1.
Openings on side of stairs
requiring guards shall not
allow a sphere 4 3/8” to pass
per R312.2 exception #2.

Stairs treads and risers per
R311.5.3.1 (8 %" Max riser) &
R311.5.3.2 (9” minimum tread
depth). Stairways min 36”
width per R311.5.1 (rail
projections allowed).

Decking per AM107 for #2 SYP and
attached with 2-8d galv nails at each joist or
approved screws. Other materials per mfg
installation based upon joists o.c. spacing.
Alternate material attached per mfg
installation instructions.

Deck post
per AM108

Footers per Table

Riser openings. Stairs with a 30” or

more vertical rise must have solid risers

or opening restricted to prevent a 4”
sphere from passing per R311.5.3.3.

AM102.1. Minimum base of
footers 12” below grade.

Exterior Girder Clear Spans

Deck Nominal Lumber Size

Width 2X6 2x8  2x10  2x12
20" (2ply) | 3-11 5-0 6-1 7-1
20" (3ply) 6-3 7-7 8-10
20" (4ply) - |89 |]102

Lateral Bracing per AM 109. AM109.1.1
height required; AM109.1.2 knee bracing;
AM109.1.3 freestanding embedment;
AM109.1.4 diagonal bracing; AM109.1.5
Coastal embedment.

Floor joist cantilevers
allowed per Table
R502.3.3(1)

Figure AM111

*Partial reproduction of Table R502.5(1) at 30 ground
snow load and roof ceiling and 1 clear span floor. Deck
width is 20" or less measured in the direction of joists
span. Splices in plys must break over bearing supports.
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Figure AM111.1

WALKWAYS OVER DUNES OR BERMS IN
OCEAN HAZARD AREAS

RESIDENCE
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For SI: ' 1inch =254, 1 foot = 304.8 mm.
* Posts for walkways over dunes or berms shall be embedded a minimum depth of 4' - 0" and post heights shall be limited to 5'-0" above grade for 4 X 4 and 10'-0"

above grade for 6 X 6. Walkways or portions of walkways over4'0" in width, shall comply with the requirements of Chapters 44 and 45. Maximum walkway sur-
face height is 30" above grade without guard rails.

**Walkway stair runs can be greater than 12' without a landing.



CHAPTER 5
FLOORS

SECTION R501
GENERAL

RSOI.l Application. The provisions of this chapter shall con-
trol the design and construction of the floors for al buildings
including the floors of attic spaces used to house mechanical or
plumbing fixtures and equipment.

RSOI.2 Requirements. Floor construction shall be capable of
accommodating all loads according to Section R301 and of trans-
mitting the resulting loads to the supporting structural elements.

SECTION R502
WOOD FLOOR FRAMING

RS02.1 Identification. Load-bearing dimension lumber for
joists, beams and girders shall be identified by agrade mark of
alumber grading or inspection agency that has been approved
by an accreditation body that complieswithDOC PS 20. Inlieu
of agrade mark, a certificate of inspection issued by alumber
grading or inspection agency meeting the requirements of this
section shall be accepted.

RS02.1.1 Preservative-treated lumber. Preservative treated
dimension lumber shall also be identified as required by Sec-
tion R319.1.

RS02.1.2 Blocking and subflooring. Blocking shall be a
minimum of utility grade lumber. Subflooring may beamini-
mum of utility gradelumber or No.4 common grade boards.

RS02.1.3 End-jointed lumber. Approved end-jointed lum-
ber identified by a grade mark conforming to Section
R502.1 may be usedinterchangeably with solid-sawn mem-
bers of the same species and grade.

RS02.1.4 Prefabricated wood I-joists. Structural capaci-
ties and design provisions for prefabricated wood I-joists
shall be established and monitored in accordance with
ASTMD 5055.

RS02.1.S Structural glued laminated timbers. Glued
laminated timbers shall be manufactured and identified as
requiredin AITC A190.1 and ASTM D 3737.

RS02.1.6 Structural log members. Stress grading of struc-
tural log members of nonrectangular shape, as typically
used inlog buildings, shall bein accordance with ASTM D
3957. Such structural log members shall beidentified by the
grade mark of an approved lumber grading or inspection
agency. Inlieu of agrade mark on the material, acertificate
of inspection as to species and grade issued by a lum-
ber-grading or inspection agency meeting the requirements
of this section shall be permitted to be accepted.

RS02.2 Design and construction. Floors shall be designed
and constructed in accordance with the provisions of this chap-
ter, Figure R502.2 and Sections R319 and R320 or in accor-
dance with AF& PAINDS.

RS02.2.1 Framing at braced wall lines. A load path for
lateral forces shall be provided between floor framing and
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braced wall panels |ocated above or below afloor, as speci- I
fied in Section R602.10.8.

RS02.2.2 Decks. Where supported by attachment to an exte-
rior wall, decks shall be positively anchored to the primary
structure and designed for both vertical and lateral loads as
applicable. Such attachment shall not be accomplished by the
use of toenails or nails subject to withdrawal. Where positive
connection to the primary building structure cannot be veri-
fied during inspection, decks shall be self- supporting. For
decks with cantilevered framing members, connections to
exterior walls or other framing members, shall be designed
and constructed toresist uplift resulting from thefull liveload
specified in Table R301.5 acting on the cantilevered portion
of the deck. Exterior decks shall he permitted to he con-
structed in accordance with Appendix M

RS02.3 Allowabl ejoi st spans. Spansfor floorjoistsshall bein
accordance with Tables R502.3.1(1) and R502.3.1(2). For
other grades and species and for other loading conditions, refer
to the AF& PA Span Tables for Joists and Rafters.

RS02.3.1 Sleeping areas and attic joists. Table
R502.3.1(1) shall be used to determine the maximum allow-
able span of floor joiststhat support sleeping areas and attics
that are accessed by means of afixed stairway in accordance
with Section R311.5 provided that the design live load does
not exceed 30 psf (1.44 kPa) and the design dead |oad does
not exceed 20 psf (0.96 kPa). The allowable span of ceiling
joiststhat support attics used for limited storage or no stor-
age shall be determinedin accordance with Section R802.4.

RS02.3.2 Other floor joists. Table R502.3.1(2) shall be
used to determine the maximum allowable span of floor
joiststhat support al other areas of the building, other than
sleeping rooms and attics, provided that the design live load
does not exceed 40 psf (1.92 kPa) and the design dead load
does not exceed 20 psf (0.96 kPa).

RS02.3.3 Floor cantilevers. Floor cantilever spans shall not
exceed the nominal depth of the wood floor joist. Floor canti -
levers constructed in accordance with Table R502.3.3(1)
shall be permitted when supporting a light-frame bearing
wall and roof only. Floor cantilevers supporting an exterior
balcony are permitted to be constructed in accordance with
Table R502.3.3(2).

RS02.4 Joists under bearing partitions. Joists under parallel
bearing partitions shall be of adequate size to support the load.
Doublejoaists, sized to adequately support the load, that are sepa-
rated to permit theinstall ation of piping or vents shall befull depth
solid blocked with lumber not less than 2 inches (51 mm) in nomi-
nal thickness spaced not more than 4 feet (1219 mm) on center.
Bearing partitions perpendicular to joists shall not be offset from
supporting girders, walls or partitions more than the joist depth
unless suchjoistsare of sufficient sizeto carry the additional load.

RS02.S Allowable girder spans. The allowable spans of gird-
ers fabricated of dimension lumber shall not exceed the values
set forth in Tables R502.5(1) and R502.5(2).
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FLOORS

BOTTOM WALL
PLATE

STUDS
. ﬂ

OPTIONAL FINISH
FLOOR

WOOD STRUCTURAL
PANEL

= SUBFLOOR OR
FLOOR SHEATHING-
SEE SECTION R503

JJOISTS-SEE TABLES

R502.3.1 (1) AND R502.3.1 (2)

il

HL SEEABANCE _

// "kSILL PLATE
T T
| /GIRDER-SEETABLES
l&” ~ R502.5(1) AND R502.5(2)
= A IRRIM OR
— Tl
’EekBEE{ JOIST

,TRIMMER JOIST

I
PIER

R1003.12
N
/HEADER-DOUBLE IF

MORE THAN 4 FT SPAN
FIREPLACE

USE HANGER IF HEADER

SPANS MORE THAN

6FT N

T I
SOLID
BLOCKING-SEE \ LAP JOIST 3 IN. MIN. OR
SECTION R502.7 SPLICE-SEE SECTION
R502.6.1

I, |

SILL PLATE\| | |

rounpation,  [[]]

[

DOUBLE JOISTS UNDER BEARING
PARTITIONS. IF JOISTS ARE
SEPARATED FOR PIPES, BLOCK
4 FT ON CENTER MAXIMUM

For Sl:  linch= 25.4 mm, 1foot = 304.8 mm.

74

Nt A |
VIN [

\ BRIDGING BETWEEN

JOISTS-SEE SECTION
R502.7.1

FIGURE R502.2
FLOOR CONSTRUCTION

11

|
PROVISION FOR PIPES
AND VENTS
I
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TABLE R502.3.1(1)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential sleeping areas, live load =30 psf, LA =360)a

FLOORS

DEAD LOAD = 10 psf

DEAD LOAD = 20 psf

2x8 ‘ 2x10

2x6 2x8 2x10 2x12 2x6 2x12

JOIST Maximum floor joist spans

SPACING

(inches) SPECIES AND GRADE (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.)
Douglas fir-larch SS 12- 6 16- 6 21-0 25-7 12-6 16- 6 21-0 25-7
Douglas fir-larch #1 12-0 15-10 20-3 24-8 12-0 15-7 19-0 22-0
Douglas fir-larch #2 11-10 15-7 19-10 23-0 11-6 14-7 17-9 20-7
Douglas fir-larch #3 98 12-4 150 17-5 88 11-0 135 15-7
Hem-fir Ss 11-10 15-7 19-10 24-2 11-10 15-7 19-10 24- 2
Hem-fir #1 11-7 153 19-5 23-7 11-7 152 18-6 21- 6
Hem-fir #2 11-0 14-6 18- 6 22-6 11-0 14-4 17-6 20-4
1 Hem-fir #3 98 12-4 150 17-5 88 11-0 135 15-7
Southern pine SS 12-3 16- 2 20- 8 25-1 12-3 16- 2 20-8 25-1
Southern pine #1 12-0 15-10 20-3 24-8 12-0 15-10 20-3 24-8
Southern pine #2 11-10 15-7 19-10 24-2 11-10 15-7 18-7 21-9
Southern pine #3 10-5 13-3 158 18-8 94 11-11 14-0 16- 8
Spruce-pine-fir SS 11-7 153 19-5 23-7 11-7 153 19-5 23-7
Spruce-pine-fir #1 11-3 14-11 19-0 23-0 1-3 14-7 17-9 20-7
Spruce-pine-fir #2 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7
Spruce-pine-fir #3 98 12-4 150 17-5 88 11-0 13-5 15-7
Douglas fir-larch SS 11- 4 150 19-1 23-3 11-4 150 19-1 23-0
Douglas fir-larch #1 10-11 14-5 18-5 21-4 10- 8 13-6 16-5 19-1
Douglas fir-larch #2 10-9 14-1 17-2 19-11 911 12-7 155 17-10
Douglas fir-larch #3 85 10- 8 13-0 151 7-6 96 11- 8 13-6
Hem-fir Ss 10-9 14-2 18-0 21-11 10-9 14- 2 180 21-11
Hem-fir #1 10-6 13-10 17- 8 20-9 10- 4 13- 1 16-0 18-7
Hem-fir #2 10-0 13- 2 16-10 19-8 9-10 12-5 152 17-7
16 Hem-fir #3 85 10- 8 13-0 151 7-6 96 11-8 13-6
Southern pine Ss 11-2 14-8 18-9 22-10 11- 2 14-8 18-9 22-10
Southern pine #1 1011 14-5 185 22-5 10-11 14-5 17-11 21-4
Southern pine #2 10-9 14-2 180 21-1 10-5 13-6 16-1 18-10
Southern pine #3 90 11-6 13-7 16- 2 81 10-3 12- 2 14-6
Spruce-pine-fir SS 10- 6 13-10 17-8 21-6 10-6 13-10 17- 8 21-4
Spruce-pine-fir #1 10-3 13-6 17- 2 1911 911 12-7 155 17-10
Spruce-pine-fir #2 10-3 13-6 17- 2 1911 911 12-7 155 17-10
Spruce-pine-fir #3 85 10- 8 13-0 151 7-6 96 11-8 13-6
Douglas fir-larch SS 10-8 14-1 18- 0 21-10 10- 8 14-1 18-0 21-0
Douglas fir-larch #1 10- 4 13-7 16-9 19-6 98 12-4 150 17-5
Douglas fir-larch #2 101 12-10 158 18-3 9-1 11- 6 14-1 16- 3
Douglasfir-larch #3 7-8 99 11-10 13-9 6-10 88 10-7 12- 4
Hem-fir Ss 10-1 13-4 17-0 20-8 10-1 13-4 17-0 20-7
Hem-fir #1 9-10 13-0 16- 4 19-0 96 12-0 14-8 17-0
Hem-fir #2 95 12-5 156 171 811 11-4 13-10 16-1
192 Hem-fir #3 7-8 99 11-10 13-9 6-10 88 10-7 12-4
: Southern pine SS 10- 6 13-10 17-8 21- 6 10- 6 13-10 17- 8 21-6
Southern pine #1 10- 4 13-7 17- 4 21-1 10-4 13-7 16-4 19-6
Southern pine #2 10-1 13-4 16-5 19-3 96 12- 4 14-8 17- 2
Southern pine #3 83 10- 6 12-5 14-9 7-4 95 11-1 13-2
Spruce-pine-fir SS 9-10 13-0 16-7 20-2 9-10 13-0 16-7 19-6
Spruce-pine-fir #1 98 12-9 158 183 9-1 11-6 14-1 16- 3
Spruce-pine-fir #2 98 12-9 158 183 9-1 11-6 14-1 16- 3
Spruce-pine-fir #3 7-8 99 11-10 13-9 6-10 88 10-7 12-4
Douglas fir-larch SS 911 131 16- 8 20-3 911 131 16- 2 18-9
Douglas fir-larch #1 9-7 12- 4 150 17-5 88 11-0 13-5 15-7
Douglas fir-larch #2 9-1 11-6 14-1 16- 3 81 10-3 12-7 14-7
Douglas fir-larch #3 6-10 88 10-7 12-4 62 7-9 96 11-0
Hem-fir SS 9-4 12-4 159 19-2 94 12- 4 159 18-5
Hem-fir #1 92 12-0 14-8 17-0 86 10-9 13- 1 152
Hem-fir #2 89 11- 4 13-10 16-1 80 10- 2 12-5 14-4
o Hem-fir #3 6-10 88 10-7 12-4 62 7-9 96 11-0
Southern pine SS 99 12-10 16-5 1911 99 12-10 16-5 19-11
Southern pine #1 9-7 12-7 16-1 19-6 9-7 12- 4 14-7 17-5
Southern pine #2 94 12- 4 14-8 17- 2 86 11-0 131 155
Southern pine #3 7- 4 95 11-1 13-2 6-7 85 911 11-10
Spruce-pine-fir SS 92 12-1 155 18-9 92 12-1 150 17-5
Spruce-pine-fir #1 811 11- 6 14-1 16- 3 81 10- 3 12-7 14-7
Spruce-pine-fir #2 811 11- 6 14-1 16- 3 81 10-3 12-7 14-7
Spruce-pine-fir #3 6-10 88 10-7 12-4 62 7-9 96 11-0

For SI: 1inch = 25.4 mm, 1foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.

NOTE: Check sources for availability of lumber in lengths greater than 20 feet.

a Deadload limits for townhouses in Seismic Design Category C and all structuresin Seismic Design Categories Do, D, and D, shall be determined in accordance
with Section R301.2.2.2.1.
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TABLE R502.3.1(2)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living areas, live load =40 psf, LAA =360)b

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
2x6 2x8 2x10 ‘ 2x12 2x6 2x8 2x10 2x12
JOIST Maximum floor ioist spans
SPACING ! "

(inches) SPECIES AND GRADE (ft -in.) (ft - in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft -in.) (ft - in.)
Douglasfir-larch SS 11- 4 150 19-1 23-3 11- 4 150 19-1 23-3
Douglasfir-larch #1 10-11 14-5 18-5 22-0 10-11 14-2 17- 4 20-1
Douglasfir-larch #2 10-9 14- 2 17-9 20-7 10- 6 13-3 16- 3 18-10
Douglas fir-larch #3 88 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Hem-fir SS 10-9 14-2 18-0 21-11 10-9 14- 2 180 21-11
Hem-fir #1 10-6 13-10 17- 8 21- 6 10-6 13-10 16-11 19-7
Hem-fir #2 10-0 13- 2 16-10 20-4 10-0 131 16-0 18-6

12 Hem-fir #3 88 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Southern pine Ss 11- 2 14- 8 18-9 22-10 11- 2 14- 8 18-9 22-10
Southern pine #1 10-11 14-5 18-5 22-5 10-11 14-5 18-5 22-5
Southern pine #2 10-9 14-2 18-0 21-9 10-9 14-2 16-11 19-10
Southern pine #3 94 11-11 14-0 16- 8 86 10-10 12-10 153
Spruce-pine-fir SS 10- 6 13-10 17- 8 21-6 10- 6 13-10 17-8 21-6
Spruce-pine-fir #1 10-3 13- 6 17- 3 20-7 10-3 13- 3 16- 3 18-10
Spruce-pine-fir #2 10-3 13-6 17-3 20-7 10-3 13-3 16-3 18-10
Spruce-pine-fir #3 88 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglasfir-larch SS 10-4 13-7 17- 4 21-1 10-4 13-7 17- 4 21-0
Douglas fir-larch #1 911 13- 1 16-5 19-1 98 12- 4 150 17-5
Douglas fir-larch #2 99 12-7 155 17-10 9-1 11-6 14-1 16- 3
Douglas fir-larch #3 7-6 96 11-8 13-6 6-10 88 10-7 12-4
Hem-fir SS 99 12-10 16-5 1911 9-9 12-10 16-5 1911
Hem-fir #1 96 12-7 16-0 18-7 96 12-0 14-8 17-0
Hem-fir #2 9-1 12-0 15-2 17-7 811 11- 4 13-10 16-1

16 Hem-fir #3 7-6 96 11- 8 13-6 6-10 88 10-7 12-4
Southern pine SS 10- 2 13-4 17-0 20-9 10- 2 13-4 17-0 20-9
Southern pine #1 911 131 16-9 20-4 911 13-1 16- 4 19-6
Southern pine #2 99 12-10 16-1 18-10 96 12- 4 14- 8 17- 2
Southern pine #3 81 10- 3 12- 2 14-6 7-4 95 11-1 13-2
Spruce-pine-fir SS 96 12-7 16-0 19-6 96 12-7 16-0 19-6
Spruce-pine-fir #1 94 12-3 155 17-10 9-1 11- 6 14-1 16- 3
Spruce-pine-fir #2 94 12-3 155 17-10 9-1 11- 6 14-1 16- 3
Spruce-pine-fir #3 7-6 96 11- 8 13- 6 6-10 88 10-7 12- 4
Douglasfir-larch SS 98 12-10 16- 4 19-10 9-8 12-10 16-4 19-2
Douglas fir-larch #1 94 12-4 150 17-5 8-10 11-3 13-8 1511
Douglas fir-larch #2 9-1 11-6 14-1 16- 3 83 10-6 12-10 14-10
Douglas fir-larch #3 6-10 88 10-7 12-4 63 7-11 98 11-3
Hem-fir SS 92 12-1 155 18-9 92 12-1 155 18-9
Hem-fir #1 90 11-10 14-8 17-0 88 10-11 13-4 156
Hem-fir #2 8-7 11-3 13-10 16-1 82 10- 4 12- 8 14-8

192 Hem-fir #3 6-10 88 10-7 12-4 63 7-11 98 11-3
i Southern pine SS 96 12-7 16-0 19-6 9-6 12-7 16-0 19-6
Southern pine #1 94 12- 4 159 19-2 94 12- 4 14-11 17-9
Southern pine #2 92 12-1 14- 8 17- 2 88 11-3 13-5 158
Southern pine #3 7-4 95 11-1 13-2 6-9 8-7 10-1 12-1
Spruce-pine-fir SS 90 11-10 151 18- 4 90 11-10 151 17-9
Spruce-pine-fir # 89 11- 6 14-1 16- 3 83 10- 6 12-10 14-10
Spruce-pine-fir #2 89 11- 6 14-1 16- 3 83 10- 6 12-10 14-10
Spruce-pine-fir #3 6-10 88 10-7 12- 4 6-3 7-11 98 11-3
Douglas fir-larch SS 90 11-11 15 2 18- 5 90 11-11 14-9 17-1
Douglasfir-larch #1 88 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglas fir-larch #2 81 10-3 12-7 14-7 7-5 95 11-6 13-4
Douglas fir-larch #3 62 7-9 96 11-0 5-7 7-1 88 10-1
Hem-fir SS 86 11-3 14- 4 17-5 86 11-3 14-4 16-10*
Hem-fir #1 84 10-9 13- 1 152 7-9 99 11-11 13-10
Hem-fir #2 7-11 10- 2 12-5 14-4 7-4 93 11-4 131

o Hem-fir #3 62 7-9 96 11-0 5-7 7-1 88 10-1
Southern pine SS 8-10 11-8 14-11 181 8-10 11- 8 14-11 181
Southern pine #1 88 11-5 14-7 17-5 88 11-3 13-4 1511
Southern pine #2 86 11-0 13- 1 15-5 7-9 10-0 12-0 14-0
Southern pine #3 6-7 85 911 11-10 6-0 7-8 9-1 10-9
Spruce-pine-fir SS 84 11-0 14-0 17-0 84 11-0 13-8 1511
Spruce-pine-fir #1 81 10- 3 12-7 14-7 7-5 95 11- 6 13-4
Spruce-pine-fir #2 81 10- 3 12-7 14-7 7-5 95 11- 6 13-4
Spruce-pine-fir #3 6 2 7-9 96 11-0 5-7 7-1 88 10-1

For SI: 1inch = 25.4 mm, 1foot = 304.8 mm, 1 pound per sguare foot = 0.0479 kPa.

NOTE: Check sources for availability of lumber in lengths greater than 20 feet.

a End bearing length shall be increased to 2 inches.

b. Dead load limits for townhouses in Seismic Design Category C and all structuresin Seismic Design Categories Do, D,, and D, shall be determinedin accordance
with Section R301.2.2.2.1.
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TABLE R502.3.3(1)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING LIGHT-FRAME EXTERIOR BEARING WALL AND ROOF ONLV,b,c,f,g,h
(Floor Live Load <40 pst, Root Live Load < 20 pst)

Maximum Cantilever Span (Uplift Force at Backspan Support in Lbs.)d, e
Ground Snow Load
<20 pst 30 pst 50 pst 70 pst
Root Width Root Width Root Width Root Width
Member & Spacing 24 ft 32 ft 40 ft 24 ft 32 ft 40 ft 24 ft 32 ft 40 ft 24 ft 32 ft 40 ft
" 20" 15" 18"
2x8e@ 12 am | @n | 209 | ) ] ] ] ] ) )
" 29" 21" 16" 26" 18" 20"
2x100 16" | o8 | (2o | @64 | @) | @4) | @m) | )
2x 0@ 12 36" 26" 20" 34" 22" 16" 26" ) ) 19"
(166) | (219) | (270) | (198) | (263) | (324) | (277) (356)
2x 12 @ 16" ) 32" 25" 36" 29" 21" 29" 20" ) 23"
(287) (356) (263) (345) (428) (367) (484) (471
2x 12 @ 12" i 42" 31" ) 37" 27" 36" 27" i 31" 19"
(209) (263) (253) (317) (2711) (358) (447) (348) (462)
2x12 @ 8" i 48" 45" ) 48" 38" i 40" 26" 36" 29" 18"
(136) | (169) (164) | (206) (233) | (294) | (230) | (304) | (379)

For SI:  1linch = 25.4 mm, 1pound per square foot = O.0479%kPa.

a
b.

© Q0

50 Q

Tabulated values are for clear-span roof supported solely by exterior bearing walls.
Spans are based on No.2 Grade lumber of Douglas fir-larch, hem-fir, southern pine, and spruce-pine-fir for repetitive (3 or more) members.
Ratio of backspan to cantilever span shall be at least 3: 1.

. Connections capable of resisting the indicated uplift force shall be provided at the backspan support.

Uplift forceisfor abackspanto cantilever spanratio of 3: 1. Tabulated uplift values are permitted to be reduced by multiplying by afactor equal to 3 divided by the
actual backspan ratio provided (3/backspan ratio).

. SeeSectionR301.2.2.2.2,1tem 1, for additional limitations on cantileveredfloor joistsfor detached one- and two-family dwellingsin Seismic Design Category D o

D, or D, and townhouses in Seismic Design Category C, Do, D, or D,-

. A full-depth rimjoist shall be provided at the cantilevered end of thejoists. Solid blocking shall be provided at the cantilever support.
. Linear interpolation shall be permitted for building widths and ground snow loads other than shown.

TABLE R502.3.3(2)
CANTILEVER SPANS FOR FLOOR JOISTS SUPPORTING EXTERIOR BALCONYy,b,e,f

Maximum Cantilever Span
(Uplift Force at Backspan Support in Ib)C, d
Ground Snow Load
Member Size Spacing < 30 pst 50 pst 70 pst
2x8 12" 42" (139) 39" (156) 34" (165)
2x8 16" 36" (151) 34" (171) 29" (180)
2x 10 12" 61" (164) 57" (189) 49" (201)
2x 10 16" 53" (180) 49" (208) 42" (220)
2x 10 24" 43" (212) 40" (241) 34" (255)
2x 12 16" 72" (228) 67" (260) 57" (268)
2x 12 24" 58" (279) 54" (319) 47" (330)

For SI:  1linch = 25.4 mm, 1pound per square foot = O.0479kPa.
a Spans are based on No.2 Grade lumber of Douglas fir-larch, hem-fir, southern pine, and spruce-pine-fir for repetitive (3 or more) members.

b.
c
d

Ratio of backspan to cantilever span shall be at least 2: 1.

. Connections capable of resisting the indicated uplift force shall be provided at the backspan support.

Upliftforceisfor abackspanto cantilever spanratio of 2: 1. Tabulated uplift values are permitted to be reduced by multiplying by afactor equal to 2 divided by the
actual backspan ratio provided (2/backspan ratio).

e A full-depth rimjoist shall be provided at the cantilevered end of thejoists. Solid blocking shall be provided at the cantilevered support.

—

. Linear interpolation shall be permitted for ground snow loads other than shown.
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TABLE R502.5(1)
GIRDER SPANS? AND HEADER SPANS?FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fiP and required number of jack studs)

GROUND SNOW LOAD (psf)e
30 50 70
Building width® (feet)
GIEE/EEEQSI\‘D 20 28 36 20 28 36 20 28 36
SUPPORTING SIZE | Span| NJ9 [ spam NJ9 | span | NJ9 | Span| NJY | spanl NJY | span | NJ9| span | N3¢ [span |NJ9 | Span| NJ¢
Roof and ceiling 224 | 36 | 1 |32 1 |210| 1 |32]| 1| 29 1 26 1210 1 |26 |1 |23 1
22x6 | 55 | 1 | 48] 1 | 42 | 1 | 48| 1 | 41 1 38 2 | 42 | 1 [38 |2 [ 33] 2
22x8 | 610 1 |51 2 | 54 | 2 |511| 2 5-2 2 47 2 | 54 | 2 |47 |2 |41 2
22x10 | 85 | 2 | 73] 2 | 66 | 2 | 73| 2 63 2 57 2| 66 | 2 |57 |2 |50 2
22x12 | 99 | 2 | 85 2 | 76 | 2 | 85| 2 73 2 66 2| 76 | 2 |66 |2 |510] 3
32x8 | 84 | 1 |75 1| 68 | 1| 75| 1 | 65 2 5-9 2 | &8 1|59 |2 |52 2
32x10 | 106 | 1 | 91| 2 | 82 | 2 | 91| 2 | 710 2 70 | 2 | 82 | 2 |70 |2 |64 2
32x12 | 122 | 2 |10 2 | 95 | 2 |107| 2 9-2 2 82 | 2| 95 | 2 |82 |2 | 74| 2
42x8 | 92 | 1 | 84 1 | 78 | 1 | 84 | 1 | 75 1 68 1] 78 168 |1 [511] 2
42xi0 | 118 1 | 108 1| 95 | 2 |106| 1 | 91 2 82 | 2| 95 | 2 |82 |2 | 73| 2
42x12 | 141 | 1 | 122 2 |01 | 2 | 122 2 | 107 2 95 2 1011 | 2 |95 |2 | 85| 2
Roof, ceiling and 224 | 31| 1|29 1| 25 | 1|29 | 1 | 25 1 22 1| 27 1123 |1 |20 1
onecenter-bearing | 22x6 | 46 | 1 | 40 1 | 37 | 2 | 41 1 37 2 33 2 | 39 2 133 |2 |211] 2
floor 22x8 | 50| 2 | 50l 2 | a6 | 2 | 52| 2 | 46| 2 | 41 | 2| 49 | 2 |42 |2 |30 2
22x100 | 70 | 2 | 62| 2 | 56 | 2 | 64| 2 56 2 50 | 2 | 59 | 2 |51 |2 |47 3
2212 | 81 | 2 | 71| 2 | 65 | 2 | 74| 2 65 2 50 | 3| 68 | 2 |510 |3 | 53| 3
328 | 72| 1 |63 2 | 58| 2 | 65| 2 58 2 51 2 | sm | 2 |52 |2 |48 2
] 32xi0 | 89 | 2 | 78] 2 |61 | 2 | 711 | 2 | 611 2 63 2| 73 | 2 |64 |2 | 58] 2
32x12 | 102 | 2 |81 2 | 80 | 2 | 92| 2 8-0 2 73 2| 85 | 2 |74 |2 |67 | 2
42¢8¢ | 81 | 1 | 73 1| 67 | 1| 75| 1 | 66 1 | 511 | 2610 1 |60 |2 |55 2
42xi0 | 101 | 1 |81d 2 | 80 | 2 | 91| 2 8-0 2 72 | 2| 84 | 2 |74 |2 |67 | 2
42x12 | 119 | 2 |103 2 | 93 | 2 | 107 | 2 93 2 84 | 2| 98 | 2 |86 |2 | 77| 2
Roof, ceiling and 224 | 28 | 1 | 24 1| 21 | 1| 27| 1 | 23 1 20 1| 25 1|21 |1 |110] 1
oneclear spanfloor | 2.2x6 | 311 | 1 | 35| 2 | 30 | 2 |310] 2 34 2 3-0 2 | 36 2 |31 |2 |29 2
22x8 | 50 | 2 | 44 2 | 310 2 |41 2 | 42 2 3-9 2 | 46 | 2 [311 |2 |36 2
22x10 | 61 | 2 | 53] 2 | 48 | 2 |511| 2 51 2 47 | 3| 56 | 2 |49 |2 | 43| 3
2212 | 71 | 2 | 61| 3 | 55 | 3 |e10| 2 | 511 3 54 | 3| 64 | 2 |56 |3 |50/ 3
328 | 63 | 2 | 55 2 | 410] 2 | 61| 2 53 2 48 2 | 57 | 2 |41 |2 |45 ]| 2
32x10 | 77 | 2 |67 2 |51 | 2 | 75| 2 65 2 5-9 2 | 610 2 |60 |2 |54 2
32x12 | 810 | 2 | 78] 2 | 610 | 2 | 87 | 2 75 2 68 2 | 711 | 2 |eu |2 | 63| 2
428 | 72 | 1 |63 2 | 57 | 2 | 70| 1 | &1 2 55 2| 66 | 1 |58 |2 |51 2
42xi0 | 89 | 2 | 77| 2 |e10] 2 | 87| 2 75 2 67 2 | 711 | 2 |eu |2 |62 2
42x12 | 102 | 2 |81 2 | 711 | 2 |o9m | 2 87 2 78 2| 92 | 2 |80 |2 |72 2
Roof, ceilingand | 22x4 | 27 | 1 | 23| 1 | 20 | 1 | 26| 1 | 22 1 111 | 1| 24 | 1 |20 |1 |19 1
two center-bearing | 22x6 | 39 | 2 | 33 2 | 211 | 2 | 38| 2 32 2 210 | 2| 35 | 2 |30 |2 |28] 2
floors 22x8 | 49 | 2 | 42 2 | 39| 2 | a1 | 2 | 40| 2 38 | 2| 44 | 2 | 390 |2 |35 2
22x100 | 59 | 2 | 51| 2 | 47 | 3 | 58| 2 | 4m 2 45 3 | 53 | 2 |47 |3 |42 3
22x12 | 68 | 2 |510 3 | 53 | 3 | 66 | 2 59 3 52 | 3| 61 | 3 |54 |3 |410] 3
38 | 511 | 2 | 52| 2 | 48 | 2 | 59| 2 51 2 47 2 | 55 | 2 |49 |2 |43 ]| 2
. 32x10 | 73 | 2 | 64 2 | 58 | 2 | 71| 2 6-2 2 57 2| 67 | 2 |59 |2 | 53] 2
. 32x12 | 85 | 2 | 74 2 | &7 | 2 | 82| 2 7-2 2 65 3 78 | 2 |69 |2 |61 3
42x8 | 610 1 | 60| 2 | 55| 2 | 68| 1 | 510 2 53 2| 63 | 2 |56 |2 |a11] 2
42x10 | 84 | 2 | 74 2 | &7 | 2 | 82| 2 7-2 2 65 2| 77| 2 |68 |2 |60 2
4212 | 98 | 2 | 86| 2 | 78 | 2 | 95| 2 83 2 75 2 | 810 2 |79 |2 |70] 2
(continued)

78 2009 NORTH CAROLINA RESIDENTIAL CODE



FLOORS

TABLE R502.5(1)-continued
GIRDER SPANS2AND HEADER SPANS2FOR EXTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fif and required number of jack studs) |
GROUND SNOW LOAD (psf)e
30 50
Building width® (feet)
R RERS 2 20 28 36 20 28 36 |
SUPPORTING SIZE Span NJ¢ Span NJ¢ Span NJ¢ Span NJ¢ Span NJ¢ Span NJ¢
Roof, ceiling 2-2x4 21 1 18 1 1-6 2 20 1 18 1 1-5 2
and two clear 2-2x6 31 2 28 2 2-4 2 3-0 2 27 2 23 2
span floor 2-2x8 3-10 2 34 3 30 3 3-10 2 34 2 211 3
2-2x10 49 2 41 3 38 3 48 2 4-0 3 37 3
2-2x12 56 3 49 3 43 3 55 3 48 3 4-2 3
3-2x8 4-10 2 4-2 2 39 2 49 2 41 2 38 2
3-2x10 511 2 51 2 47 3 5-10 2 5-0 2 46 3
3-2X12 610 2 511 3 54 3 69 2 5-10 3 53 3
4-2x8 57 2 4-10 2 44 2 56 2 4-9 2 43 2
4-2x10 6-10 2 511 2 53 2 69 2 5-10 2 52 2
4-2x12 7-11 2 6-10 2 6-2 3 7-9 2 6-9 2 6-0 3

ForSL:  linch= 25.4 mm, 1pound per square foot = 0.0479kN/m?.

a Spansare given in feet and inches.

b. Tabulated values assume #2 grade lumber.

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.

d. NJ- Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an approved framing anchor
attached to the full-height wall stud and to the header.

e Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf.

TABLE R502.5(2)
GIRDER SPANsa AND HEADER SPANsa FOR INTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fif and required number of jack studs) |
BUILDING WIDTH® (feet)
20 28 36

HEADERS AND GIRDERS SUPPORTING SIZE Span Ng¢ Span Ng¢ Span Ng¢
2-2x4 31 1 2-8 1 2-5 1

2-2x6 4-6 1 311 1 36 1

2-2x8 59 1 50 2 45 2

2-2x10 7-0 2 61 2 55 2

2-2x12 &1 2 7-0 2 63 2

One floor only 3-2x8 7-2 1 6-3 1 57 2
3-2xI0 89 1 7-7 2 69 2

3-2x12 10-2 2 8-10 2 7-10 2

4-2x8 9-0 1 7-8 1 69 1

4-2x10 101 1 89 1 7-10 2

4-2x12 11-9 1 10-2 2 91 2

2-2x4 2-2 1 1-10 1 17 1

2-2x6 32 2 2-9 2 2-5 2

2-2x8 41 2 36 2 32 2

2-2x10 411 2 43 2 310 3

2-2x12 59 2 50 3 45 3

Two floors 3-2x8 51 2 45 2 311 2
3-2xI0 6-2 2 54 2 4-10 2

3-2x12 7-2 2 63 2 57 3

4-2x8 61 1 53 2 4-8 2

4-2x10 7-2 2 6-2 2 56 2

4-2x12 8-4 2 7-2 2 65 2

ForSL.  1linch= 254 mm, 1foot = 304.8 mm.

a Spansare given in feet and inches.

b. Tabulated values assume #2 grade lumber.

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.

d. NJ- Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an approved framing anchor
attached to the full-height wall stud and to the header.
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RS02.6 Bearing. The ends of each joist, beam or girder shall
have not less than 1.5 inches (38 mm) of bearing on wood or
metal and not less than 3 inches (76 mm) on masonry or con-
crete except where supported on a 1-inch-by-4-inch (25.4 mm
by 102 mm) ribbon strip and nailed to the adjacent stud or by
the use of approved joist hangers.

RS02.6.1 Floor systems. Joists framing from opposite
sides over a bearing support shall lap a minimum of 3
inches (76 mm) and shall be nailed together with a mini-
mum three 10d face nails. A wood or metal splice with
strength equal to or greater than that provided by the nailed
lap is permitted.

RS02.6.2 Joist framing. Joists framing into the side of a
wood girder shall be supported by approved framing
anchors or on ledger strips not less than nominal 2inches by
2 inches (51 mm by 51 mm).

RS02.7 Lateral restraint at supports. Joists shal be sup-
ported laterally at the ends by full-depth solid blocking not less
than 2 inches (51 mm) nominal in thickness; or by attachment
to afull-depth header, band or rimjoist, or to an adjoining stud
or shall be otherwise provided with lateral support to prevent
rotation.

Exception: In Seismic Design Categories Do, D; and D,,
lateral restraint shall also be provided at each intermediate
support.

RS02.7.1 Bridging. Joists exceeding anominal 2 inches by
12 inches (51 mm by 305 mm) shall be supported |aterally
by solid blocking, diagonal bridging (wood or metal), or a
continuous I-inch-by-3-inch (25.4 mm by 76 mm) strip
nailed across the bottom of joists perpendicular to joists at
intervals not exceeding 8 feet (2438 mm).

RS02.8 Drilling and notching. Structural floor members shall
not be cut, bored or notched in excess of the limitations speci-
fied in this section. See Figures R502.8 and R5Q2 8a.

RS02.8.1 Sawn lumber. Notches in solid lumber joists,
rafters and beams shall not exceed one-sixth of the depth of
the member, shall not be longer than one-third of the depth
of the member and shall not be located in the middle
one-third of the span. Notches at the ends of the member
shall not exceed one-fourth the depth of the member. The
tension side of members 4 inches (102 mm) or greater in
nominal thickness shall not be notched except at the ends
of the members. The diameter of holes bored or cut into
members shall not exceed one-third the depth of the mem-
ber. Holes shall not be closer than 2 inches (51 mm) to the
top or bottom of the member, or to any other holelocatedin
the member. Where the member is also notched, the hole
shall not be closer than 2 inches (51 mm) to the notch.

RS02.8.2 Engineered wood products. Cuts, notches and
holes bored in trusses, structural composite lumber, struc-
tural glue-laminated members or |-joists are prohibited
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except where permitted by the manufacturer's
recommendations or where the effects of such alterations
are specifically considered in the design of the member by a
registered design professional.

RS02.9 Fastening. Floor framing shall be nailed in accordance
with Table R602.3(1). Where posts and beam or girder con-
structionis used to support floor framing, positive connections
shall be provided to ensure against uplift and lateral displace-
ment.

RS02.10 Framing of openings. Openings in floor framing
shall be framed with a header and trimmer joists. When the
header joist span does not exceed 4 feet (1219 mm), the
header j oi st may be a single member the same size as the floor
joist. Single trimmer joists may be used to carry a single
header joist that islocated within 3 feet (914 mm) of the trim-
mer joist bearing. When the header joist span exceeds 4 feet
(1219 mm), the trimmer joists and the header joist shall be
doubled and of sufficient cross section to support the floor
joistsframing into the header. Approved hangers shall be used
for the header joist to trimmer joist connections when the
header j oi st span exceeds 6 feet (1829 mm). Tailjoistsover 12
feet (3658 mm) long shall be supported at the header by fram-
ing anchors or on ledger strips not less than 2 inches by 2
inches (51 mm by 51 mm).

RS02.11 Wood trusses.

RS02.11.1 Design. Wood trusses shall be designed in
accordance with approved engineering practice. The
design and manufacture of metal plate connected wood
trusses shall comply with ANSI/TPI 1. The truss design
drawings shall be prepared by a registered professional
where required by the statutes of thejurisdictionin which
the project is to be constructed in accordance with Section
RI06.1.

RS02.11.2 Bracing. Trusses shall be braced to prevent rota-
tion and provide lateral stability in accordance with the
requirements specifiedin the construction documents for the
building and on the individual truss design drawings. In the
absence of specific bracing requirements, trusses shal be
braced in accordance with the Building Component Safety
Information (BCSI 1-03) Guide to Good Practice for Han-
dling, Installing & Bracing of Metal Plate Connected Wood
Trusses.

RS02.11.3 Alterations to trusses. Truss members and
components shall not be cut, notched, spliced or otherwise
altered in any way without the approval of a registered
design professional. Alterations resulting in the addition of
load (e.g., HVAC equipment, water heater, etc.), that exceed
the design load for the truss, shall not be permitted without
verification that the truss is capable of supporting the addi-
tionalloading.
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R308.6.3 Screens, general. For fully tempered or
heat-strengthened glass, a retaining screen meeting the
requirements of Section R308.6.7 shall be installed below
the glass, except for fully tempered glass that meets either
condition listed in Section R308.6.5.

R308.6.4 Screens with multiple glazing. When the
inboard paneis fully tempered, heat-strengthened or wired
glass, aretaining screen meeting the requirements of Sec-
tion R308.6.7 shall be installed below the glass, except for
either condition listed in Section R308.6.5. All other panes
in the multiple glazing may be of any type listed in Section
R308.6.2.

R308.6.5 Screens not required. Screens shall not be
required when fully tempered glassis used as single glazing
or theinboard panein multiple glazing and either of the fol-
lowing conditions are met:

1. Glass area 16 sguare feet (1.49 m? or less. Highest
point of glass not more than 12 feet (3658 mm) above
a walking surface or other accessible area, nominal
glass thickness not more than s/, inch (4.8 mm), and
(for multiple glazing only) the other pane or panes
fully tempered, laminated or wired glass.

2. Glassareagreater than 16 squarefeet (1.49 m?). Glass
sloped 30 degrees (0.52 rad) or lessfrom vertical, and
highest point of glass not more than 10 feet (3048
mm) above awalking surface or other accessible area.

R308.6.6 Glass in greenhouses. Any glazing material is
permitted to be installed without screening in the sloped
areas of greenhouses, provided the greenhouse height at the
ridge does not exceed 20 feet (6096 mm) above grade.

R308.6.7 Screen characteristics. The screen anditsfasten-
ings shall be capable of supporting twice the weight of the
glazing, be firmly and substantially fastened to the framing
members, and have amesh opening of no more than 1inch
by 1inch (25 mm by 25 mm).

R308.6.8 Curbs for skylights. All unit skylights installed
in aroof with a pitch flatter than three units vertical in 12
units horizontal (25-percent slope) shall be mounted on a
curb extending at | east 4 inches (102 mm) above the plane of
the roof unless otherwise specified in the manufacturer's
installation instructions.

R308.6.9 Testing and labeling. Unit skylights shall betested
by an approved independent laboratory, and bear alabel iden-
tifying manufacturer, performance graderating and approved
inspection agency to indicate compliance with the require-
ments of AAMAIWDMAICSA 101/1.S.21A440.

SECTION R309
GARAGES AND CARPORTS

R309.1 Opening protection. Openings from aprivate garage
directly into aroom used for sleeping purposes shall not be per-
mitted. Other openings between the garage and residence shall
be equi pped with solid wood doors not less than 1/4inches (35
mm) inthickness, solid or honeycomb core steel doors not less
than 1%, inches (35 mm) thick, or 20-minute fire-rated doors.
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R309.1.1 Duct penetration. Ducts in the garage and ducts
penetrating the walls or ceilings separating the dwelling
from the garage shall be constructed of a minimum No. 26
gage (0.48 mm) sheet steel or other approved material and
shall have no openings into the garage.

R309.1.2 Other penetrations. Penetrations through the
separation required in Section R309.2 shall be protected by
filling the opening around the penetrating item with
approved material.

R309.2 Separation required. The garage shall be separated
from theresidence andits attic areaby not lessthan 1/,-inch (12.7
mm) gypsum board applied to the garage side.

R309.3 Floor surface. Garage floor surfaces shall be of
approved noncombustible material.

The area of floor used for parking of automobiles or other
vehicles shall be sloped to facilitate the movement of liquids to
adrain or toward the main vehicle entry doorway.

R309.4 Carports. Carports shall be open on at | east two sides.
Carport floor surfaces shall be of approved noncombustible
material. Carports not open on at least two sides shall be con-
sidered a garage and shall comply with the provisions of this
section for garages.

Exception: Asphalt surfaces shall be permitted at ground
level in carports.

The area of floor used for parking of automobiles or other
vehicles shall be sloped to facilitate the movement of liquids to
adrain or toward the main vehicle entry doorway.

R309.5 Flood hazard areas. For buildings located in flood
hazard areas as established by Table R301.2(1), garage floors
shall be:

1. Elevated to or above the design flood elevation as deter-
mined in Section R324; or

2. Located below the design flood elevation provided they
are at or above grade on al sides, are used solely for
parking, building access, or storage, meet the require-
ments of Section R324, and are otherwise constructed in
accordance with this code.

R309.6 Automatic garage door openers. Automatic garage
door openers, if provided, shall belistedin accordance with UL
325.

SECTION R310
EMERGENCY ESCAPE AND RESCUE OPENINGS

R310.1 Emergency escape and rescue required. Basements
with habitable space and every sleeping room shall have at |east
one operable emergency escape and rescue opening. Such open-
ing shall open directly into apublic street, public dley, yard or
court. Where basements contain one or more sleeping rooms,
emergency egress and rescue openings shall berequired in each
sleeping room, but shall not be requiredin adjoining areas of the
basement. Where emergency escape and rescue openings are
provided they shall have asill height of not more than 44 inches
(1118 mm) above the floor. Where a door opening having a
threshol d bel ow the adjacent ground el evation serves as an emer-
gency escape and rescue opening and is provided with a bulk-
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head enclosure, the bulkhead enclosure shall comply with
Section R310.3. The net clear opening dimensions required by
this section shall be obtained by the normal operation of the
emergency escape and rescue opening from the inside. Emer-
gency escape and rescue openings with a finished sill height
below the adjacent ground elevation shall be provided with a
window well in accordance with Section R310.2. Emergency
escape and rescue openings shall open directly into apublic way,
or to ayard or court that opens to apublic way.

Exception: Deleted

R310.1.1 Minimum opening area. All emergency escape
and rescue openings shall have a minimum net clear
openable areaof 4 squarefeet (0 372m2) The minimum net

clear opening height shall be 22 inches (558 mm) Themini-

Emergency escape and rescue openings must have a mini-
mum total glazing area of not less than 5 square feet (0.465

mum net clear opening width shall be 20 inches (508 mm)

BUILDING PLANNING

which isrequired for normal operation of the escape and rescue
opening.

R310.5 Emergency escape windows under decks and
porches. Emergency escape windows are allowed to be
installed under decks and porches provided the location of the
deck allows the emergency escape window to be fully opened
and provides apath not less than 36 inches (914 mm) in height
to ayard or court.

SECTION R311
MEANS OF EGRESS

R311.1 General. Stairways, ramps, exterior egress balconies,
hallways and doors shall comply with this section.

Exception: Equipment service platforms may be served by

m?2) in the case of a ground window and not less than 5.7

square feet (0.530 m2) inthe case of an upper story window.
Exception: Deleted

R310.1.2 Minimum opening height. Deleted.

R310.1.3 Minimum opening width. Deleted

R310.1.4 Oper ational constraints. Emergency escape and
rescue openings shall be operational from the inside of the
room without the use of keys, tools or special knowledge.

R310.2 Window wells. The minimum horizontal area of the
window well shall be 9 square feet (0.9 m?), with aminimum
horizontal projection and width of 36 inches (914 mm). The
area of the window well shall allow the emergency escape and
rescue opening to be fully opened.

Exception: Theladder or stepsrequired by Section R310.2.1
shall be permitted to encroach a maximum of 6 inches (152
mm) into the required dimensions of the window well.

R310.2.1 L adder and steps. Window wells with avertical
depth greater than 44 inches (1118 mm) shall be equipped
with a permanently affixed ladder or steps usable with the
window inthefully open position. Ladders or stepsrequired
by this section shall not berequired to comply with Sections
R311.5 and R311.6. Ladders or rungs shall have an inside
width of at least 12 inches (305 mm), shall project at |east 3
inches (76 mm) from the wall and shall be spaced not more
than 18 inches (457 mm) on center vertically for the full
height of the window well.

R310.3 Bulkhead enclosures. Bulkhead enclosures shall pro-
vide direct access to the basement. The bulkhead enclosure with
the door panelsinthe fully open position shall provide the mini-
mum net clear opening required by Section R310.1.1. Bulkhead
enclosures shall also comply with Section R311.5.8.2.

R310.4 Bars, grilles, coversand screens. Bars, grilles, covers,
screens or similar devices are permitted to be placed over emer-
gency escape and rescue openings, bulkhead enclosures, or win-
dow wells that serve such openings, provided the minimum net
clear opening size complies with Section R310 1 1 and such
devices shall bereleasable or removabl e from the inside without
the use of akey, tool, special knowledge or force greater than that
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__ ladders constructed in accordance with Section R310.2.1.

R311.2 Construction.
R311.2.1 Attachment. Deleted.

R311.2.2Under stair protection. Enclosed accessible space
under stairs shall have walls, under stair surface and any sof-
fits protected on the enclosed side with 1/,-inch (13 mm) gyp-
sum board.

R311.3 Hallways and interior doors. The minimum width of
a hallway shall be not less than 3 feet (914 mm).

R311,3,I Hallways, The minimum width of ahallway shall

be not less than 3 feet (914 mm) measured from the finished

surface of the walls.
R311,3,2 Interior doors, All doors providing egress from

habitable rooms shall have nominal minimum dimensions

of 2 feet 6inch (762 mm) width by 6 feet 8inch (2032 mm)

height.
R311.4 Doors.

R311.4.1 Exit door required. Not less than one exit door
conforming to this section shall be provided for each dwell-
ing unit. The required exit door shall provide for direct
access from the habitable portions of the dwelling to the
exterior without requiring travel through agarage. Accessto
habitable levels not having an exit in accordance with this
section shall be by a ramp in accordance with Section
R311.6 or astairway in accordance with Section R311.5.

R311.4.2 Door type and size. The required exit door shall
be aside-hinged door not lessthan 3 feet (914 mm) in width
and 6 feet 8inches (2032 mm) in height. Other doors shall
not berequired to comply with these minimum dimensions.

R311.4.3 Landingsat doors. There shall be afloor or land-
ing on each side of each exterior door. The floor or landing
at the exterior door shall not be more than 1.5 inches (38
mm) lower than the top of the threshold. The landing shall
be permitted to have a slope not to exceed 0.25 unit vertical
in 12 units horizontal (2-percent).

Exceptions:

1 Where a stairway is located at other than the
required exit door, alanding is not required for the
exterior side of the door provided the door, other

33



BUILDING PLANNING

than an exterior storm or screen door does not
swing over the stairway.

2. The exterior landing at an exterior doorway shall
not be more than 8 1/, inches (210 mm) below the
top of the threshold, provided the door, other than
an exterior storm or screen door does not swing
over the landing

3. Theheight of floors at exterior doors other than the
exit door required by SectionR311.4.1 shall not be
morethan 8 1/, inches (210 mm) lower than the top
of the threshold.

The width of each landing shall not be less than the door
served. Every landing shall have a minimum dimension of
36 inches (914 mm) measured in the direction of travel.

R311.4.4 Type of lock or latch. All interior and exterior
egress doors shall be readily openable from the side from
which egressis to be made without the use of akey or specia
knowledge or effort.

R311.5 Stairways.
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R311.5.1 Width. Stairways shall not be less than 36 inches
(914 mm) in clear width at al points above the permitted
handrail height and below the required headroom height.
Handrails shall not project more than 4.5 inches (114 mm)
on either side of the stairway and the minimum clear width
of the stairway at and below the handrail height, including
treads and landings, shall not be less than 31.5 inches (787
mm) where ahandrail isinstalled on one side and 27 inches
(698 mm) where handrails are provided on both sides.

Exception: The width of spiral stairways shall be in
accordance with Section R311.5.8.

R311.5.2 Headroom. The minimum headroom in al parts
of the stairway shall not be less than 6 feet 8 inches (2036
mm) measured vertically from the sloped plane adjoining
the tread nosing or from the floor surface of the landing or
platform.

R311.5.3 Stair treads and risers.

R311.5.3.1 Riser height. The maximum riser height
shall be 81/, inches (210 mm). The riser shall be mea-
sured vertically between leading edges of the adjacent
treads. The greatest riser height within any flight of stairs
shall not exceed the smallest by more than s/g inch (9.5

porch driveway patio garage floor or finish grade the
height of theriser may beless than the height of the adja-
cent risers

R311.5.3.2 Tread depth. The minimum tread depth
shall be 9inches (229 mm). Thetread depth shall be mea-
sured horizontally between the vertical planes of the
foremost projection of adjacent treads and at a right
angletothetread's|eading edge. The greatest tread depth
within any flight of stairs shall not exceed the smallest by

more than a/g inch (9.5 mm). Winder treads shall have a
minimum tread depth of 9inches (229 mm) measured as
above at apoint 12 inches (305) mm from the side where
the treads are narrower. Winder treads shall have amini-
mum tread depth of 4 inches (102 mm) at any point.
Within any flight of stairs, the greatest winder tread
depth at the 12 inch (305 mm) walk line shall not exceed
the smallest by more than a/ inch (9.5 mm).

R311.5.3.3 Profile. Theradius of curvature at the |ead-
ing edge of thetread shall be no greater than e/,5 inch (14
mm). A nosing not less than s/, inch (19 mm) but not
more than 1'1, inch (32 mm) shall be provided on stair-
ways with solid risers. The greatest nosing projection
shall not exceed the smallest nosing projection by more
than s/4 inch (9.5 mm) between two stories, including
the nosing at the level of floors and landings. Beveling
of nosing shall not exceed 1, inch (12.7 mm). Risers
shall be vertical or sloped from the underside of the
leading edge of the tread above at an angle not more
than 30 degrees (0.51 rad) from the vertical. Openrisers
are permitted, provided that the opening between treads
does not permit the passage of a 4-inch diameter (102
mm) sphere.

Exceptions:

1. A nosing is not required where the tread depth
is aminimum of 11 inches (279 mm).

2. The opening between adjacent treadsis not lim-
ited on stairs with atotal rise of 30 inches (762
mm) or less.

R311.5.4 Landingsfor stairways. There shall be afloor or
landing at the top and bottom of each stairway.

Exception: A floor or landing isnot required at the top of
aninterior flight of stairs, including stairsin an enclosed
garage, provided a door does not swing over the stairs.

A flight of stairs shall not have avertical rise larger than
12 feet (3658 mm) between floor levels or landings.

The width of each landing shall not be less than the width
of the stairway served. Every landing shall have aminimum
dimension of 36 inches (914 mm) measured in the direction
of travel.

R311.5.5 Stairway walking surface. The walking surface
of treads and landings of stairways shall be sloped no
steeper than 1inch (25 mm) vertical in 48 inches (1219 mm)
horizontal (2-percent slope).

R311.5.6 Handrails. Handrails shall be provided on at | east
one side of each continuous run of treads or flight with four
or morerisers.

R311.5.6.1 Height. Handrail height, measured verti-
cally from the sloped plane adjoining the tread nosing, or
finish surface of ramp dope, shall be not less than 30
inches (762mm) and not more than 38 inches (965 mm).

R311.5.6.2 Continuity. Handrails for stairways shall be
continuous for the full length of the flight, from apoint
directly above the top riser of theflight to apoint directly
abovethelowest riser of the flight. Handrail ends shall be
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returned or shall terminatein newel posts or saf ety termi-
nals. Handrails adjacent to awall shall have aspace of not
less than 1Y, inch (38 mm) between the wall and the
handrails.

Exceptions:

1. Handrails shall be permitted to be interrupted
by anewel post.

2. The use of avolute, turnout, starting easing or
starting newel shall be allowed over the lowest
tread.

3. Two or more separate rails shall be considered
continuous i f the termination of the rails occurs
within 6 inches (152 mm) of each other If
transitioning between a wall-mounted handrail
and a guardrail/handrail the wall-mounted rail
must return into the wall.

R311.5.6.3 Handrail grip size. All required handrails
shall be of one of the following types or provide equiva-
lent graspability.

S

1 Type |. Handrails with a circular cross section
shall have an outside diameter of at least 1% ,inches
(32 mm) and not greater than 2 inches (51 mm). If
the handrail isnot circular it shall have aperimeter
dimension of at least 4 inches (102 mm) and not
greater than 6%, inches (160 mm) with amaximum
cross section of dimension of 2%, inches(57 mm).

2. Typell. Handrails with aperimeter greater than 6%,
inches (160 mm) shall provide a graspable finger
recess area on both sides of the profile. The finger
recess shall begin within a distance of s, inch (19
mm) measured vertically from the tallest portion of
the profile and achieve adepth of at least s/,5inch (8
mm) within 7g inch (22 mm) below the widest por-
tion of the profile. This required depth shall con-
tinuefor at least a/;inch (10 mm) to alevel that is not
lessthan 13, inches (45 mm) below the tallest por-
tion of the profile. The minimum width of the hand-
rail above the recess shall be 1%, inches (32 mm) to
a maximum of 2%, inches (70 mm). Edges shall
have a minimum radius of 0.01 inch (0.25 mm).

Exception: Exterior handrails (garages and areas

inches (89 mm) in cross-section dimension -

R311.5.7 Illumination. All stairs shall be provided with
illumination in accordance with Section R303.6.

R311.5.8 Special stairways. Spiral stairways and bulkhead
enclosure stairways shall comply with all requirements of
Section R311.5 except as specified below.

R311.5.8.1 Spiral stairways. Spiral stairways are per-
mitted, provided the minimum width shall be 26 inches
(660 mm) with each tread having a7'/,-inches (190 mm)
minimum tread depth at 12 inches from the narrower
edge. All treads shall beidentical, and therise shall be no
more than 9%, inches (241 mm). A minimum headroom
of 6 feet 6 inches (1982 mm) shall be provided.
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R311.5.8.2 Bulkhead enclosure stairways. Stairways
serving bulkhead enclosures, not part of the required
building egress, providing access from the outside grade
level to the basement shall be exempt from the require-
ments of Sections R311.4.3 and R311.5 where the maxi-
mum height from the basement finished floor level to
grade adjacent to the stairway does not exceed 8 feet
(2438 mm), and the grade level opening to the stairway is
covered by a bulkhead enclosure with hinged doors or
other approved means.

R311.6 Ramps.

R311.6.1 Maximum slope. Ramps shall have a maximum
slope of one unit vertical in eight units horizontal (12 5-per-

cent slope).

Exception: Where it is technically infeasible to comply
because of site constraints, ramps may have amaximum
slope of one unit vertical in eight horizontal (12.5-per-
cent slope).

R311.6.2 Landings required. A minimum 3-foot-by-3-foot
(914 mm by 914 mm) landing shall be provided:

1 At the top and bottom of ramps.
2. Where doors open onto ramps.
3. Where ramps change direction.

R311.6.3 Handrailsrequired. Handrails shall be provided
on at least one side of all ramps exceeding aslope of one unit
vertical in 12 units horizontal (8.33-percent slope).

R311.6.3.1 Height. Handrail height, measured above
the finished surface of the ramp slope, shall be not less
than 30 inches (762 mm) and not more than 38 inches
(965 mm).

R311.6.3.2 Handrail grip size. Handrails on ramps
shall comply with Section R311.5.6.3.

R311.6.3.3 Continuity. Handrails where required on
ramps shall be continuous for the full length of the ramp.
Handrail ends shall be returned or shall terminate in
newel posts or safety terminals. Handrails adjacent to a
wall shall have a space of not less than 1.5 inches (38
mm) between the wall and the handrails.

SECTION R312
GUARDS

R312.1 Guards. Porches, balconies, ramps or raised floor
surfaces|ocated more than 30 inches (762 mm) above the floor
or grade below shall have guards not less than 36 inches (914
mm) inheight. Open sides of stairswith atotal rise of morethan
30 inches (762 mm) above the floor or grade below shall have
guards not less than 30 inches (762 mm) in height measured
vertically from the nosing of the treads.

Porches and decks which are enclosed with insect screening
shall be equipped with guards where the waking surface is
located more than 30 inches (762 mm) above the floor or grade
below.

R312.2 Guard opening limitations. Required guards on open
sides of stairways, raised floor areas, balconies and porches
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shall have intermediate rails or ornamental closures which do
not allow passage of an object 6 inches (152 mm) or more in
diameter. Horizontal spacing between the vertical members in
required guardrails shall be a maximum of 4 inches (] 02 mm)
a the nearest point between members

Exceptions:

1. Thetriangular openings formed by theriser, tread and
bottomrail of aguard at the open side of astairway are
permitted to be of such a size that a sphere 6 inches
(152 mm) cannot pass through.

2. Openings for required guards on the sides of stair
treads shall not allow asphere4 3 4inches (107 mm) to
pass through.

SECTION R313
SMOKE ALARMS

R313.1 Smoke detection and notification. All smoke alarms
shall be listed in accordance with UL 217 and installed in
accordance with the provisions of this code and the household
fire warning equipment provisions of NFPA 72.

Household fire alarm systems installed in accordance with
NFPA 72 that include smoke alarms, or a combination of
smoke detector and audible notification device installed as
required by this section for smoke alarms, shall be permitted.
The householdfire alarm system shall provide the samelevel of
smoke detection and alarm as required by this section for
smoke alarmsin the event the fire alarm panel isremoved or the
system is not connected to a central station.

R313.2 Location. Smoke alarms shall be installed in the fol-
lowing locations:

1. In each sleeping room.

2. Outside each separate sleeping area in the immediate
vicinity of the bedrooms.

3. Oneach additional story of the dwelling, including base-
ments but not including crawl spaces and uninhabitable
attics. In dwellings or dwelling units with split levels and
without an intervening door between the adjacent levels,
a smoke alarm installed on the upper level shall suffice
for the adjacent lower level provided that the lower level
is less than one full story below the upper level.

When more than one smoke alarmis required to be installed
within an individual dwelling unit the alarm devices shall be
interconnectedin such amanner that the actuation of one alarm
will activate al of the alarms in the individual unit.

R313.2.1 Alterations, repairs and additions. When alter-
ations, repairs or additions requiring a building permit
occur, or when one or more sleeping rooms are added or cre-
atedin existing dwellings, theindividual dwelling unit shall
be equipped with smoke alarms located as required for new
dwellings; the smoke alarms shall be interconnected and
hard wired.

Exceptions:

1 Interconnection and hard-wiring of smoke alarms
in existing areas shall not be required where the
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aterationsor repairs do not resultintheremoval of
interior wall or ceiling finishes exposing the struc -
ture, unless there is an attic, crawl space or base-
ment available which could provide access for
hard wiring and interconnection without the
removal of interior finishes.

2. Work involving the exterior surfaces of dwellings,
such as the replacement of roofing or siding, or the
addition or replacement of windows or doors, or
the addition of a porch or deck, are exempt from
the requirements of this section.

R313.3 Power source. In new construction, the required
smoke alarms shall receive their primary power from the build-
ing wiring when such wiring is served from a commercial

source, and when primary power is interrupted, shall receive
power from abattery. Wiring shall be permanent and without a
disconnecting switch other than those required for overcurrent
protection. Smoke alarms shall be permitted to be battery oper-

ated when installed in buildings without commercial power or
in buildings that undergo alterations, repairs or additions regu-

lated by Section R313.2.1.

SECTION R314
FOAM PLASTIC

R314.1 General. The provisions of this section shall govern
the materials, design, application, construction and installation
of foam plastic materials.

R314.2 Labeling and identification. Packages and contain-
ers of foam plastic insulation and foam plastic insulation com-
ponents delivered to the job site shall bear the label of an
approved agency showing the manufacturer's name, the prod-
uct listing, product identification and information sufficient
to determine that the end use will comply with the require-
ments.

R314.3 Surface burning characteristics. Unless otherwise
allowed in Section R314.5 or R314.6, al foam plastic or foam
plastic cores used as a component in manufactured assemblies
used in building construction shall have aflame spreadindex of
not more than 75 and shall have a smoke-developed index of
not more than 450 when tested in the maximum thickness
intended for use in accordance with ASTM E 84.
L oose-fill-type foam plastic insulation shall be tested as board
stock for the flame spread index and smoke-devel oped index.

Exception: Foam plastic insulation more than 4 inches
thick shall have a maximum flame spread index of 75 and a
smoke-developed index of 450 where tested at a minimum
thickness of 4 inches, provided the end use is approved in
accordance with Section R314.6 using the thickness and
density intended for use.

R314.4 Thermal barrier. Unless otherwise allowed in Section
R314.5 or Section R314.6, foam plastic shall be separated from
theinterior of abuilding by an approved thermal barrier of min-
imum 0.5 inch (12.7 mm) gypsum wallboard or an approved
finish material equivalent to athermal barrier material that will
limit the average temperature rise of the unexposed surface to
no more than 250°F (139°C) after 15 minutes of fire exposure
complying with the ASTM E 119 standard time temperature
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APPENDIX N
BASIC LOAD ESTIMATING

100 12'-0"
A A
S
>
o
L)
B B
NOOK
2'_0[/ |
1ST FLOOR 2ND FLOOR
PLAN VIEW
FRONT REAR
SPAN SPAN
SECONDARY LEVEL
BEAM IN BEAM IN
FAMILY NOOK
ROOM
PRIMARY | EVEL
SECTION A-A SECTION B-B

For SI: linch= 254, 1foot = 304.8 mm, 1 squarefoot = 0.0929 m?
ASSUMPTIONS:
Loads

Secondary floor level is 30#L.L. + 10#D.L. = 40#/sq. ft.

Attic level is 20# liveload + 10# dead load = 30#/sq. ft.

Nook ceiling is 10# dead load = 10#/sq. ft.
wall load

Studs @ 16",1/," gypsum = 8#lsq. ft.
Roof load

20# live load + 10# dead |oad = 30#/sqft
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APPENDIX N

EXAMPLE OF LOAD ESTIMATING LOAD ON BEAM IN FAMILY ROOM

Loads in Section A - A as follows: Total Loads

2nd floor Joad = (frontzspan + rear;pan Jx 2ndflgor (degdload + Joad) = LOAD I Yinear foot

= (1_20 + 1723 X 40 = 11 x 40 = 440#/Ift. 2nd floor = 440#/1ft.
Interior wall load = 8#/sq. ft. x 8ft. (Ceiling height) = 64#/Ift. Interior wall = 64#/Ift.

AiC load = (frongpan  rearspan —B pi - deadload + live load) =

- (1—20 + 1723 x 30 = 11x 30= 330#hnear ft.  Attic = 330#1 1t.

Roof load: No roof load is transmitted to the beam in the family room. Roof = 0
Total Load on Beam in Family Room = 834#/Ift.
Beam span in family room is 9 feet and total estimated load is 834#/linear foot:
By using Table No. N-I, the required beamis4 @ 2 x 12 Southern pine
OR
By using Table No. N-2, therequired minimum flitchbeamis2 @ 2 x 8with 1, x 7" steel platebolted with 1/, bolts spaced at 2" o.c.

EXAMPLE OF LOAD ESTIMATING ON BEAM IN NOOK AREA

Loads in Section B - B as follows Total Loads

2nd floor load = joistspan x 2nd floor (deadload+ liveload) =12 x 40 = 240#/Ift.
2S 2

Wall load = 64#/Ift. Wall load = 64#/Ift.
AT floor load = JO'StZSpa“ x Atiic (deadload + liveload) 12 x 30 = 180#/if.
Roof load = (rafterspan + overhang) x Roof (live load + dead load) =
= (12+1) x 30 = 390#/1 ft. Roof |oad = 390#/1 ft.

nook span nook span

Nook roof load = — 3= x roof load (live + dead) + — 3" x ceiling dead load

= % x 30 + % X 10 = 40#/Ift. Nook = 40#/Ift.

Total Load on Beam in Nook = 914#/1 ft.

Beam span in nook is 8 feet and total estimated load is 914#/linear foot.

By using Table No. N-I, the required beamis4 @ 2 x 12 x Southern pine, or 4 @ 2 x 12 Spruce-pine-fir
OR

By using Table No. N-2, therequired minimumflitchis2 @ 2 x 8 with sy x 7" steel platebolted with 1/, bolts spaced at 2" o.c.
For SI: 1linch =25.4,1 foot =304.8 mm.

376 2009 NORTH CAROLINA RESIDENTIAL CODE



APPENDIX N

TABLE N-1
WOOD BEAMS AND GIRDERS (19%) #2 GRADE, ALLOWABLE LOADS
IN POUNDS PER LINEAR FOOT SIMPLE SPAN, DEFLECTION =U360, LOAD DURATION FACTOR 1.0, ADEQUATE
BEARING AND LATERAL SUPPORT MUST BE PROVIDED

2x8 @Y, x 7Yy

SPECIES SPRUCE-PINE-FIR® SOUTHERN PINE

SPAN? NUMBER OF MEMBERS NUMBER OF MEMBERS

(feet) 2 3 4 2 3 4
3 1133 1700 2266 1457 2186 2914
4 727 1001 1454 935 1403 1870
5 535 803 1070 688 1032 1376
6 424 636 848 538 807 1076
7 350 525 700 400 600 800
8 270 405 540 309 464 618
9 215 323 430 246 369 492
10 175 263 350 200 300 400
12 107 161 214 123 185 246
14 68 102 136 78 117 156

2x 101 Y, x 9%y

SPECIES SPRUCE-PINE-FIR® SOUTHERN PINE
SPAN? NUMBER OF MEMBERS NUMBER OF MEMBERS
(feet) 2 3 4 2 3 4
3 1776 2664 3552 2283 3425 4566
4 1054 1581 2103 1355 2033 2710
5 749 1124 1498 963 1445 1926
6 581 872 1162 747 1121 1494
7 475 713 950 570 855 1140
8 401 602 802 440 660 830
9 321 482 642 350 525 700
10 261 392 522 285 428 570
12 183 275 366 200 300 400
14 135 203 270 147 21 294

2x12@2Y,x11Y,

SPECIES SPRUCE-PINE-FIR® SOUTHERN PINE

SPAN? NUMBER OF MEMBERS NUMBER OF MEMBERS

(feet) 2 3 4 2 3 4
3 2800 4200 5600 3600 5400 7200
4 1482 2223 2964 1906 2859 3812
5 1008 1512 2016 1296 1944 2592
6 764 1146 1528 982 1473 1964
7 615 923 1230 783 1175 1566
8 514 771 1028 604 906 1208
9 431 647 862 481 722 962
10 351 527 702 392 588 784
12 246 369 492 274 411 548
14 182 273 364 203 305 406

For S:  1foot = 304.8 mm.
1. Spruce-Pine-Fir not Spruce-pine-fir (Southern) is used in this table.
2. Spaniin clear span - effective gpan for bending and deflection is clear span plus 3inch.
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TABLE N-2

FLITCH PLATE BEAMS-DESIGN VALUES AND ASSUMPTIONS

Steel- Fb = 24000(psi) E = 29000000(psi)
Wood- Fb = 1200(psi) E = 2900000(psi)
Deflection- 11360 of Span
(TOD of Beam L aterally SUDDorted)
2-2x6 ALLOWABLE LOAD (pounds/ft)
1 PLATE Bm Wat (Ibslft) 8 10 13 15 17 21
Span (ft) Plate 1.x5 x5 '/2x5 5/.x5 x5 Ax5
6.00 756 965 1175 1385 1595 2014
7.00 555 709 863 1018 1172 1480
8.00 411* 520* 638* 739* 848* 1067*
9.00 289* 365* 442¢ 519* 596* 749*
10.00 210* 266* 322¢ 378* 434* 546*
11.00 158* 200* 242* 284* 326* 410*
12.00 122* 154* 187* 219* 251* 316*
*Denotes L oad Controlled by Deflection
2-2x8 ALLOWABLE LOAD (pounds/ft)
1 PLATE Bm Wgt (Ibslft) 11 14 17 20 23 29
Span (ft) Plate 1.x7 e x 7 '[2X7 5L x7 fax T ix7
6.00 1406 1818 2229 2640 3051 3873
7.00 1033 1335 1637 1939 2242 2846
8.00 791 1022 1254 1485 1716 2179
9.00 625 808 991 1173 1356 1722
10.00 506 654 802 950 1098 1394
11.00 400¢ 516* 631* 746 862* 1002+
12.00 308* 397* 486* 575% 664* 841*
13.00 243* 312* 382* 452* 522* 662*
14,00 104+ 250* 306* 362* 418 530*
15.00 158 203 249* 204 340* 431*
16.00 130* 168* 205* 243* 280* 355*
*Denotes Load Controlled by Deflection
2-2x10 ALLOWABLE LOAD (pounds/ft)
1 PLATE Bm Wt (Ibs/ft) 14 18 22 26 30 37
Span (ft) Plate '1.x9 hx9 '/2x9 5L x9 fex9 ix9
6.00 2310 2990 3669 4349 5029 6388
7.00 1697 2197 2696 3195 3695 4693
8.00 1299 1682 2064 2446 2829 3593
9.00 1027 1329 1631 1933 2235 2839
10.00 832 1076 1321 1566 1810 2300
11.00 687 890 1092 1294 1496 1901
12.00 576 747 917 1087 1257 1597
13.00 492 637 782 926 1071 1361
14.00 409* 528* 647+ 765* 884* 1122*
15.00 332¢ 429* 526* 622* 719* 912*
16.00 274" 353 433 513* 502 752*
17.00 228* 295* 361* 427* 494* 627*
18.00 192* 248* 304* 360* 416* 528*
19.00 164+ 211 250* 306* 354 449
2000 140¢ 181* 222 263 301+ 385
*Denotes L oad Controlled by Deflection
2-2x12 ALLOWABLE LOAD (pounds/ft)
1 PLATE Bm Wgt (Ibslft) 18 22 27 32 36 46
Span (ft) Plate Nx 11 s x 11 2 x 11 s x 11 s x 11 1x11
6.00 3437 4452 5468 6483 7498 9529
7.00 2525 3271 4017 4763 5509 7001
8.00 1933 2504 3076 3647 4218 5360
9.00 1528 1979 2430 2881 3333 4235
10.00 1237 1603 1968 2334 2699 3430
11.00 1023 1325 1627 1929 2231 2835
12.00 859 1113 1367 1621 1875 2382
13.00 732 948 1165 1381 1597 2030
14.00 631 818 1004 1191 1377 1750
15.00 550 712 875 1037 1200 1525
16.00 483 626 769 912 1054 1340
17.00 414* 535* 657* 778* 899 1142
18.00 349* 451* 553* 655* 757 962*
19.00 297* 384* 470* 557* 644 818*
20.00 254* 329* 403* 478* 552 701*
21.00 220* 284* 348* 413* 477 606*
22.00 191* 247* 303* 359* 415 527*
23.00 167* 216* 265* 314* 363* 461*
24.00 147* 190* 233* 276* 320 406*

*Denotes Load Controlled by Deflection
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