PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

Table 1. Common preservative treatments and retention levels {pcf)

for sawn lumber in ground contact.

Species ACQ-B | ACQ-C | ACQ-D | CA-B | CuN-W
Southern Pine 0.40 0.40 0.40 0.21 0.11
Douglas Fir-Larch 0.40 0.40 NR 0.21 0.11
Hem-Fir 0.40 0.40 040 | 0.21 0.11
Ponderosa Pine 0.40 0.40 0.40 0.21 0.1
Red Pine 0.40 0.40 0.40 0.21 0.1
Spruce-Pine-Fir NR 0.40 NR NR NR
Redwood NR NR NR NR NR

¥ Preservatives and retentions listed in Table 1 are based on the American Wood Protection
Association {AWPA) Boak of Standards. NR = Treatments Not Recommended.

DECKING REQUIREMENTS

All decking material shall be composed of dimension

lumber (2" nominal thickness) or span rated decking in

accordance with the American Lumber Standard
Committee Policy for Evaluation of Recommended

Spans jor Span Rated Decking Products (November 5,
2004). Attach decking to each joist with 2-8d threaded
nails or 2-#8 screws. Space decking boards

approximately '/¢" apart. See Figure 11 for decking

connection requirements at the rim joist. Decking may
be placed from an angle perpendicular to the joists to an

" angle of 45 degrees to the joists. Each segment of
decking must bear on a minimum of 4 joists (or 4

supports).

Decking not meeting thcsc'requirements may be
substituted when the product has been approved by the

authority having jurisdiction.

JOIST SIZE

The span of a joist is measured from the centerline of
bearing at one end of the joist to the centerline of bearing
at the other end of the joist and does not include the
length of the overhangs. Use Table 2 to determine joist
span based on lumber size and joist spacing. See Figure

1 and Figure 2 for joist span types.

Table 2. Maximum Joist Spans (L)

Joist Spacing (o.c.)

Without Overhangs' With Overhangs up to L /4°
Species Size 12" 16" 24" 12" 16" 24"

ox8  13-8" 12-5" 10-2" | 10-9" 10'-9° 10°-2"

Southern Pine  2x10  17'-5" 15-10" 13'-1" | 15-6" 15-6" 13'-1"
2x12  18-0" 18'-0" 15-5" | 18-0" 18'-0" 15-5"

Douglas Fir. _2X8___12-6 _11-1" _9-1 | 95 9.5 g1
Larch, Hem-Fir, 2x10  15-8" 13-7" 11-1" | 13-7" 13-7" 111"
SPF* 2x12  18'-0" 15'-9" 12-10"| 18-0" 15'-9" 12'-10"
Redwood, 2x8  11'-8 10-7" 8-8 ]| 8-6" 8-8 8-6
x‘:‘s‘::::;eg;’:{ 2%10 14 -11"  13-0" 10-7" | 12-3" 12-3" 10-7"
Red Pine* 2x12 17'-5"  15-1" 12-4" | 16'-5" 15-1" 12'.4"

1. Assumes 40 psf live load, 10 psf dead load, U360 deflection, No. 2 grade, and wet service conditions.

See Figure 1B.

2. Assumes 40 psf live load, 10 psf dead load, L/180 cantilever deflection with 220 Ib point load, No. 2
grade, and wet service conditions. See Figure 1A and Figure 2.
3. Incising assumed for refractory species including Douglas fir-larch, hem-fir, and spruce-pine-fir.
4, Design values based on northem species with no incising assumed.

American Forest & Paper Association



_ PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

BEAM SIZE & ASSEMBLY REQUIREMENTS Joists shall not frame in from apposite sides of the same

Deck beam spans shall be in accordance with Table 3 beam. See JOIST-TO-BEAM CONNECTION details,
and can extend past the post centerline up to Lp/4 as Figure 6.

shown in Figure 3. Joists may bear on the beam and Where multiple 2x members are used, the deck’s beam is
extend past the beam centerline up to L/4 as shown in assembled by attaching the members identified in Table
Figures 1 A and 2, or the joists may attach to the side of 3 in accordance with Figure 4. [Table R602.3(1)]

the beam with joist hangers as shown in Figure 1B.

Table 3. Deck Beam Spans (Lg)' for Joists Framing from One Side Only
Joist Spans (L} Less Than or Equal to:

Species  Size* 6 8' 10° 12 14’ 16' 18'
22x6 r-1" &2 5-6° 5.0 4-88 4.4 4.1
2-2x8 9-2 7-11" 7T-1" 6-6" 6-00 5.7 5.3
2-2x10 10" 103" 9-27 g-5 7.9 7-5 &-10
Southern _2-2x12 13117 12.0" 10-9" 9-10" 9-1" g.6 g.o
Pine  3.5x¢ -7 7T-8 &-11" 6.3 5-10" 5.5 5.2
3-2x8 n-4 9.11" §-11" 8- 7.6 7.0 6.7
3-2x10 147-5" 12-10" 11'-6" 10'-6" 9-9'° o9-14" g.7-
3-2x12 17:5" 15-1" 13'-6" 12-4" 11-5" 10'-8" 10'- 1"
3x6 or 2-2x6 5-5 4-8" 4-2° 3-10'" 3.6 _ 3-.1" 7.9
Douglas -XB.or 2:2x8 6-10" &-11" 5-4" 4'-10" 4-6 4-1* 3.g
Fir- 3x10 or 2-2x10 §-4" 7-3 6-6" S§-11"_ 5-6' 5-1" 4.8
Larch®, _3x12 or 2-2x12 9-8 8.5 7-68 6-10" 6-4" 5.11" 5.7
Hem-Fir', “4xg 6.5 5-6" 4-11" 4'-6" 4-2° 3-11" 3.8
Resd:Zc'ad 4x8 - §-5" 7-3"  6-6" 5-11"_ 5-6 5-2 4-10°
Western _4x10 9-11"  8-77 T-8 T-0" 6-6 6-1" 5.g
Cedars, _4x12 -5 9-11" 8-10" 8.1 7.6 7-00 6.7
Ponderosa 3.5.¢ 7-4" 6-8" 6-0" 5.6 5-1* 4.9° 4.6
Pine Red "398 0.8 8.6 7-77 &-11"_ 8.5 6.0 5.g
3-2x10 12-0°  10'-5" 9'-4" 8.6" 7-10" 7-4' &.11°
3-2x12 1311 12-1"  10°-9" 910" 9'-1*  g.g @1

1. Assumes 40 psf live load, 10 psf dead load, L/360 simple span beam deflection fimit, L/180 cantilever deflection limit, No. 2
grads, and wet service conditions.

2. Incising assumed for refractory species including Douglas firdarch, hem-fir, and spruce-pine-fir,

3, Design values based on northern species with no incising assumed. ’

4. Beam depth must be equal to or greater than joist depth if joist hangers are used (see Figure 8, Option 3).

Figure 3: Beam Span Types
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Diagonal Bracing: Provide diagonal bracing both
paralle] and perpendicular to the beam at each post as
shown in Figure 22. When parallel to the beam, the
bracing shall be bolted to the post at one end and beam
at the other. When perpendicular to the beam, the
bracing shall be bolted to the post at one end and a joist
or blocking between joists at the other. When a joist
does not align with the bracing location, provide
blocking between the adjacent joists. Decks attached to
the house as shown in Figure 23 A do not require
diagonal bracing perpendicular to the house. Diagonal
bracing parallel to the house may be omitted at the beam
adjacent to the house for a free-standing deck attached as
shown in Figure 23.

Free-standing Deck - Attachment to House: Attach
the deck rim joist to the existing house exterior wall as
shown in Figure 23 for a free-standing deck. The wall
must be sheathed with minimum /5" wood structural
panel sheathing. Use lag screws or thru-bolts when
fastening to an existing band joist or wall stud; use
expansion anchors or epoxy anchors when fastening to

Figure 23. Attachment of Free-Standing Deck to
House for Deck Stability
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concrete or masonry. DO NOT ATTACH TO BRICK
VENEERS. VERIFY THIS CONDITION IN THE
FIELD PRIOR TO UTILIZING THIS METHOD.
Fasteners shall be 16" on center and staggered in 2 rows
for free-standing decks. Flashing over the rim joist is
required and must be installed in accordance with the
flashing provisions in the LEDGER. ATTACHMENT
REQUIREMENTS.

Deck Supported by Ledger - Attachment to House:
Where supported by attachment to an exterior wall
(Figures 14, 15, or 16), decks shall be positively
anchored to the primary structure and designed for both
vertical and lateral loads as applicable [R502.2.2]. The
lateral load connection required shall be permitted to be
in accordance with Figure 23A. Hold down tension
devices shall be provided in not less than two locations
per deck, and each device shall have an allowable stress
design capacity of not less than 1,500 b [R502.2.2.3].
See the Commentary to this document for additional
information on applicability of this provision.

Figure 23A. Example of a Lateral Load Device
for a Deck Attached to a House with a Ledger

fioor sheathing nailing at
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GUARD REQUIREMENTS
All decks greater than 30" above grade are required to

have a guard [R312.1] - one example is shown in Figure

24. Other methods and materials may be used for gnard
construction when approved by the authority having
jurisdiction.

Figure 24. Example Guard Detail
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STAIR REQUIREMENTS

Stairs, stair stringers, and stair guards shall meet the
requirements shown in Figure 27 through Figure 34 and
Table 6 except where amended by the local jurisdiction.
All stringers shall be a minimum of 2x12. Stair stringers
shall not span more than the dimensions shown in Figure
28. If the stringer span exceeds these dimensions, then a
4x4 post may be provided to support the stringer and
shorten its span length. The 4x4 post shall be notched
and bolted to the stringer with (2) /2" diameter through-
bolts with washers per Figure 8. The post shall be
centered on a 12" diameter or 10" square, 6" thick
footing. The footing shall be constructed as shown in
Figure 34 and attached to the post as shown in Figure 12.
An intermediate landing may also be provided to shorten

E_gyre 27. Tread and Riser Detail

risar may be opan, but

shall not allow the
passage of a 4" diameter
10 minimum 4
i | rem—
tread width i ::
7-3/4" maximum 3
E1; g shall l——— risers: 1x material, minimum
not daviate from we—
one another by
more than 3/8° \_
treads: see Figure 29 and Table 6
——-—l /4" - 1-1/4" nosing; nosing
- shadl not deviate from one
another by more than 38"

Figure 29. Tread Connection Requirements

Altachment per tread at each stringer or ledger:

3x_ treads - (2)16d threaded nails or (2)#8 screws 23-1/2" long

2x_ or 5/4 treads - (2)8d threaded nails or (2#8 screws 22-1/2" long

stringer

treads: 2%_ or 5/4 board treads: see Table 6

18. max s 18‘ max 36- max
gy 4 el / {5
2x4 ledgers, sach side, full depth of
o tread; attach with (4)10d threaded
g nails or (448 wood screws 23" long
CUT STRINGER SOLID STRINGER

the stringer span (see provisions below). If the total
vertical height of a stairway exceeds 12'-0", then an
intermediate landing shall be required. All intermediate
stair landings must be designed and constructed as a
free-standing deck using the details in this document.
Stairs shall be a minimum of 36" in width as shown in
Figure 33 [R311.7]. If only cut stringers are used, a
minimum of three are required. For stairs greater than
36" in width, a combination of cut and solid stringers
can be used, but shall be placed at a maximuam spacing
of 18" on center (see Figure 29). The width of each
landing shall not be less than the width of the stairway
served. Every landing shall have a minimum dimension
of 36" measured in the direction of travel and no less
than the width of the stairway served [R311.7].

Figure 28. Stair Stringer Requirements
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max, span = 133" for other Table 1 speu-e—u
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Table 6. Minimum Tread Size for Cut and Sdlid
Stringers'

] Cut Solid
Specles Stringer __ Stringer
Southem Pine 2x4 or 5/4 2x6
Douglas Fir Larch,

Hem-Fir, SPF? 2x4 or 5/4 28 or 3x4
Redwood, Western Cedars,
Ponderosa Pine’, Red Pine® 2x4 or 514  2x10 or 3x4

1. Assumes 300 Ib concentrated load, L/288 deflection fimit, No,
2 grade, and wet service conditions,

2. Incising assumed for refractory species including Douglas fir-
larch, hem-fir, and spruce-pine-fir.

3. Design values based on northem species with no incising
assumed.
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Figure 30. Stair Guard Requirements
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60" maptimum 1

o

stair guard is required for
stairs with a totad rise of
30" or more; see GUARD
REQUIREMENTS for
more information

Figure 31. Stair Stringer Attachment Detail

stair guard height:
34" min, measured
from nosing of step

Openings for required guards on the~ Triangular opening shall
sides of stair treads shall not allow not permit the passage
of a 6" diameter sphere.

a sphere 4-3/8" to pass through.

rim joist
outside joist \

skoped joist hanger,
minimum download
capacity of 625 lbs;
see JOIST HANGERS
for more requirements

ATTACHMENT WITH HANGERS

STAIR HANDRAIL REQUIREMENTS

All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 32A) [R311.7.7]. The
handrail height measured vertically from the sloped
plane adjoining the tread nosing shall be not less than 34
inches and not more than 38 inches (see Figure 30)
[R311.7.7.1]. Handrails shall be graspable and shall be

. composed of decay-resistant and/or corrosion resistant
material. Handrails shall be Type I, Type II, or provide
equivalent graspability (see Figure 32B). Type I shall
have a perimeter dimension of at least 4" and not greater

Figure 32A, Handrail Mounting Examples

Fasten handraiis per manufacturer recommendations

e o
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MOUNTED TO GUARD MOUNTED TO WALL

than 6-%". Type II rails with a perimeter greater than
6-'4" shall provide a graspable finger recess area on both
sides of the profile [R311.7.7.3]. All shapes shall have a
smooth surface with no sharp corners. Handrails shall
run continuously from a point directly over the lowest
riser to a point directly over the highest riser and shall
return to the guard at each end (see Figure 33). Handrails
may be interrupted by guard posts at a turn in the stair
[R311.7.72].

Figure 32B. Handrail Grip Size
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