Prescriptive Residential Wood Deck
Construction Guide

City o
W%(f)DLAND Note: A permit is required in the City of Woodland for any deck which

meets any of the following conditions:
Leiwis RiveriValley - deck is 200 square feet or more
- deck is 30 inches or more above grade
- deck is attached to a dwelling

This tip sheet provides building code information applicable to deck design, but does not take into
account all conditions which may affect design such as slope conditions, decks supporting in
excess of 70 psf uniform loads, etc. You may need to hire a licensed architect or an engineer to
design decks where any of the following conditions apply:

e The deck serves other than a one or two family dwelling building

e The deck design includes more than one level

e The deck will support hot tubs, spas or other heavy objects

e The walking surface is more than ten feet above grade

e The deck ledger is attached to house overhangs, bay windows, bricks, stone or concrete
block

e The deck is bearing on ground with slope greater than 2 feet horizontal for every 1 foot

vertical
e The deck is self supporting (Not attached to an exterior wall)

Deck Construction Notes:

1. The illustrations and information in this tip sheet may be used for decks whether or not they
require a permit.

2. All wood must be pressure treated or naturally resistant to decay. Treat all cut ends with
end-cut solution. Use ground-contact treated wood.

3. Fasteners, hangers, nails, etc., must be stainless steel, hot-dipped galvanized, or as specifically

required for the specified wood preservative used. The coating weights for zinc-coated

fasteners to be in accordance with ASTM A 153. Provide documentation in the field showing

the required fastener protection considering the wood chosen for your deck.

You may modify any components of this tip sheet with justification by analysis or calculation.

Any modifications must be reviewed prior to permit issuance.

See Figure 33 page 11 for Stairs, Figure 32B page Il for Handrails, and Figure 24 Page 11 for Guardrails.

This tip sheet is intended to represent good construction practices for deck construction and

related IRC requirements.

All wood assumed to be Hem-Fir #2 or better.

Attachments must be per manufactured specifications.

2N oo &

As an alternate to this tip sheet, the following may be used when designing your deck.
o Engineered design

GENERAL INFORMATION:

e  Consult with your local land use or planning department regarding setbacks and other zoning regulations

Obtain a building permit before starting construction

e The intent of this tip sheet is to address basic code information related to residential deck construction
only.
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Basic Decks

Lateral load support

for ledger, see detail

1 page 4 for attachment
options
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see Span Table
and Footing
Schedule page

Joists

*Decking

Positive joist to
ledger connection
See Table R507.2

4x4 posts min. w/ Joist span,
8'0" max. height see span table Page 7
and 6x6 for 8'0" to
10'0" max. height
Girder beam

Non-corrosive metal sew table Page

post/beam connector

Continuous solid blocking Footing, see Span
between joists Table and Footing
. . Note: Note: Schedule
28 i bR VS For framing Guardrails are required when the
deck is more than 30" above

member sizes,

see Pages 7-9 | |grade. See attachment detail

Figure 24 Page 11

Typical Deck

*VERIFY SPAN RATINGS OF
PROPOSED DECKING
MATERIALS

Submittal Requirements:

1. Two Site Plans, drawn to scale, showing dimensions of your deck and its relationship to existing
buildings or structures on the property and the distance to existing property lines. Include the
project address on the drawings.

Two plans showing the framing layout of your deck.

Fill out a building permit application for the appropriate jurisdiction.

If your deck will occur on a steep slope, please contact your local building department for
additional requirements.

ol
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36" minimum high guard

Existing building with intermediate rails - Basic Decks
. spaced so that a sphere
Flashing 4" in diameter cannot
See detail 1 pass through
for ledger attachment See detail 24
options - page10for guardrail
Pl ™ post connection

Decking
e

/ BHE
\ ‘]l Secure ballusters
{ with (1) #8d wood
\ screw top & bottom
/ \ /
|

Mg T ¥i" spacing \ /
T I recommended e B
Hoto: for drainage T Knee b&a‘;%%‘ ‘t“e
: required if distance
Contractor to field verify frc?m grade to top of
adequacy of solid lumber post exceeds 48".
for ledger connection. See detail this page
If an exit or egress from the | ° |
existing building passes
under the proposed deck, or if ;
{ there is an existing patio ——— 4x4 posts min. w/
under the proposed deck, 8'-0" max. height
6'-8" minimum clearance and 6x6
must be maintained. Please for8-0"to
indicate openings in existing 10'-0"max. height
wall in elevation view.
Note: Manufactured post
See Figure 12 page 5 base cast in footing
(no special
inspection required)
o Finished grade
b= 1" clear — 4 Y| /_
T T L0 1 LI | AR T T
5, i, Y (2) #4 ea. way, 3"
- i e 4 Ui g clear to bottom of
footing. Footing
to bear on
=1 =i = undisturbed

earth.

Typical Deck Section

Or 1/3 the height of the post,

whichever is greater Beam splices must occur

over posts with 1-1/2" min. bearing

Corrosion resistant, ' min.
metal column cap. Girder beam
Follow manufacturer's |

installation instructions. N y.d Note:
LY Knee braces are required if
! distance from grade to top of post

| exceeds 4 feet.

4 x 4 knee brace

2" min.

(1) 3/8" diameter thru-bolt or 1/2 "

Alternate Knee Brace Detail: lag screws with washers, top & bottom

2x4 knee brace face nailed ea. side of (typical)
post and beam with 4-16d nails at each —ezt Pressure treated
face and connection —"V‘I* wood post

Post to Beam Connection w/ Knee Brace Page 3




Hold-down or [
tension device
with 1500 # Floor sheathing nailing
capacity at 6" o.c. (max) to joist
with hold-down.
< lle —Ppo8 <
_/ )
Deck Joist \ o
Floor joist

K/__

Option # 1

(Required for New Construction)

A fully threaded 3/8" diameter lag screw
predrilled w/min 3" penetration to
top plate,studs, or header.

Sheating
Siding

Flashing for
water tightness

Decking
Deck joists per page 5
Approved joist hangers

Pressure treated 2x ledger
with fasteners per IRC

Basic Decks

Table R507.2 |

Holdown device min 750# capacity

at 4 locations, evenly distributed along
deck & 1 within 2' of each end of the

ledger. Holdown devices shall fully
engage deck joist per holdown

manufacturer (slight offset allowed).

Note:

These details are applicable
where floor joists are parallel
to deck joisfs.

Note:

Holdown devices are not required
for decks less than 30" high or
free standing decks.

i\

< 2" min.

/\/ \7 Floor joists
Option # 2

(Existing Construction Only)

@ Ledger Attachment for Lateral Loads Per IRC 507.2
7

16"
max
ﬁ!

i

max q_j____
l F /‘E - =t}
B R 7N i o

2x8 min. deck
joists & rims

A %" O.D galvanized m.b. ]

or threaded rod w/
nuts & washers

1

2% minand 5" max7f

4x4 min. post
@ 6'0" o.c. max., Typ

_E Zmin

@

Min. 1800#
tension straps

%" 0.D. galvanized m.b.
or threaded rod w/
nuts & washers

Section A

2x8 min. blocking

r 2"min

2'min ]
2% min and 5" max
2'min_]

=

A
y

@ 5 "-_fT

Note:

sec 160

Use above details for guard connections or provide engineered
design that shows Guards can resist a single concentrated load
of 200 Ibs applied in any direction at any point alontg the toP and
have attachment devices and supporting structure to transfe
load to a%)groprlate structural elements of the building per IBC

r this

Guardrail Connection

(Guardrails are required when the deck is more than 30" above grade.)

Min. 1800# tension straps

Section B
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Basic Decks

Figure 12. Typical Footing Options.

Cut ends of posts
shall be field treated

t t
PosE st o8 with an approved

~ centered on footing

preservative (such %" diameter
as copper vodl
g;es-tnll)zngactured naphthenate)
12 with post anchor
about 1—— I s grade ‘ o JER. b
S ’ TSI ‘
. i F) TP T = <
E 4 a . 12" diameter J - X
120 . i Gang. steo 4" min. . e
min. ar a ‘ » e
T a . T4 4 7 per ‘ oF 2 = ==
R ‘ o gt Table4| . " |6] ¢ | og]
frost dep~—|th per Table 4 per Table 4 |I ‘ per Table 4 HL— L:F'_"
per Table 4 }-——
footings must bear gravel

on undisturbed soil

TABLE R507.2 [WA AMENDED]

DECK LEDGER CONNECTION TO BAND JOIST? b (Deck live load = 60 psf, deck dead load =10
psf, snow load =25 psf)

JOIST SPAN
CONNECTION ; s 4 81" (101" to| 121" to | 141" to | 16"1" to
DETAILS 6'and less (6’1" to 8 to 10’ 12° 14’ 16’ 18’

On-center spacing of fasteners

Y2 inch diameter lag
screw with %z inch 22 16 13 11 9 8 7
maximum sheathing “°

% inch diameter bolt
with ¥z inch maximum 30 22 18 15 13 11 10
sheathing®

¥ inch diameter bolt
with 1 inch maximum 26 19 16 13 11 10 9
sheathing®

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

a. Ledgers shall be flashed in accordance with Section R703.4 to prevent water from coentacting the house band
joist.

Snowload shall not be assumed to act concurrently with live load.

The tip of the lag screw shall fully extend beyond the inside face of the band joist.

Sheathing shall be wood structural panel or solid sawn lumber,

Sheathing shall be permitted to be wood structural panel, gypsum board, fiberboard, lumber or foam
sheathing. Up te 1/2-inch thickness of stacked washers shall be permitted to substitute for up to %-inch of
allowable sheathing thickness where combined with wood structural panel or lumber sheathing.

oo o
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Basic Decks

Deck Connections

All fasteners, nails, bolts, screws, etc. must be corrosion resistant. See Deck

Construction Note 3, page 1.
Follow manufacturer's instructions for timber connectors.

Connections Nailing
1| Joist on deck beam; toenail each end (3) 8d
2| Bridging or blocking to joist; toenail ea. side, ea. end (3) 8d
3| 2x decking to joist or deck beam; blind and face nail (2) 16d
4| Joist hangers All holes

TABLE 507.2.1
PLACEMENT OF LAG SCREWS AND BOLTS IN LEDGER AND BAND JOISTS

MINIMUM END AND EDGE DISTANCES AND SPACING BETWEEN ROWS

TOP EDGE BOTTOM EDGE ENDS ROW SPACING
LEDGER’® 2 Inches® 3/4 Inch 2 Inches® 15/8 Inches®
BAND JOIST® 3/4 Inch 2 Inches® 2 Inches® 1 5/8 Inches”

For Sl: 1 inch = 25.4mm

a. Lag screw or bolts shall be staggered from the top to the bottom along the
horizontal run of the deck ledger in accordance with Figure R507.2.1(1)

Maximum 5 inches. .

. For engineered rim joists, the manufacturer's recommendations shall govern.

. The minimum distance from bottom row of lag screws or bolts to the top edge

of the ledger shall be in accordance with Figure R507.2.1(1).

. The 2inches may be reduced to 3/4 inch when the band joist is directly supported
by mudsill, a header or by double top wall plates.

LAG SCREW OR BOLT STAGGER FASTENERS
/ l / IN 2 ROWS

®© o000

® @, 2N @/ 5.5" MIN FOR 2x8*
- 6.5" MIN FOR 2x10
% 7.5" MIN FOR 2x10
® @® @®
ZIMIN *DISTANGE SHALL BE PERMITTED |34 MN
TO BE REDUCED TO 4.5" IF LAG
LEDGER SCREWS ARE USED OR BOLT
SPACING IS REDUCED TO THAT OF
For SI: 1 inch = 25.4mm LAG SCREWS TO ATTACH 2X8

LEDGERS TO 2X8 BAND JOISTS.

FIGURE R507.2.1(1)
PLACEMENT OF LAG SCREWS AND BOLTS IN LEDGER

EXTERIOR SHEATHING —=
EXISTING STUD WALL —____ |

Existing 2x BAND JOIST
OR ENGINEERING RIM — %
BOARD

1 DECKJOIST

) —LAG SCREWS OR BOLTS

Tran

\/‘é:i‘ JOIST HANGER

FIGURE 507.2.1(2)
PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS
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Basic Decks

60# LIVE LOAD TABLER507.5
DECK JOIST SPANS FOR COMMON LUMBER SPECIES' (ft. - in.)
SPACING OF DECK JOISTS SPACING OF DECK JOISTS
. WITH NO CANTILEVER" WITH CANTILEVERS®
SPECIES SIZE (inches) (inches)
12 16 24 12 16 24
2%6 8-6 7-9 6-9 7-7 6-10 6-0
2x8 11-2 10-2 8-11 9-10 8-11 7-9
Southern pine
2x10 14-4 13-0 10-11 15-5 13-4 10-11
2x12 17-5 15-5 12-7 17-11 15-6 12-8
2%6 8-1 7-0 5-9 7-5 6-9 5-9
Douglas fir- 2x8 10-10 9-5 7-8 9-7 8-8 i
larch?,
hem-fir® spruce-
pine-fir® 2x10 13-3 11-6 9-4 13-3 11-6 9-5
2x12 15-4 13-4 10-10 15-5 13-4 10-11
2%x6 7-6 6-9 5-6 6-10 6-2 5-4
Redwood, 2x8 9-10 8-6 6-11 8-10 8-0 6-11
western cedars,
ponderosa pine®,
red pine® 2x10 12-0 10-5 8-6 12-1 10-6 8-7
2x12 13-11 12-1 9-10 14-0 12-2 9-11

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

a. No. 2 grade with wet service factor.

b.  Ground snowload, live load = 60 psf, dead load = 10 psf, L/A = 360.

e Ground snowload, live load =60 psf, dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever
with a 220-pound point load applied to end.

d. Includesincising factor.

e.  Northern species with no incising factor

f.  Cantilevered spans not exceeding the nominal depth of the joist are permitted.
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Basic Decks

60# LIVE LOAD TABLE R507.6
DECK BEAM SPAN LENGTHS** (ft. - in.)
DECK JOIST SPAN LESS THAN OR EQUAL TO: (feet)
SPECIES® SIZE®
6 8 10 12 14 16 18
2-2x%6 6-4 6-0 5-6 4-7 3-11 3-5 3-0
2-2x8 8-11 8-5 7-2 6-0 5-2 4-6 4-0
2-2x 10 11-11 10-9 9-2 7-8 6-7 5-9 5-1
2-2x 12 14-5 12-7 11-2 9-4 8-0 7-0 6-3
Southern pine
3-2x%86 8-1 7-8 7-3 6-10 5-10 5-1 4-7
3-2x8 11-3 10-4 9-5 8-10 7-9 6-9 6-0
3—-2x 10 14-5 12-10 11-10 10-10 9-10 8-7 7-8
3-2x12 17-3 15-4 13-10 12-7 11-7 10-6 9-4
3x6or
2_2x6 5-5 4-5 3-6 2-11 2-6 2-2 1-11
3x8or
2—_2x8 7-3 5-9 4-8 3-10 3-4 2-11 2-7
3x10o0r
8-11 7-5 5-11 4-11 4-3 3-8 3-3
Douglas fir- 2=2% 190
larch®, hem-fir®,
spruce-pine-fir®, | 3 x12or
redwood, western| 2-2 x 12 10-4 8-11 7-2 6-0 gri =g =t
cedarsf. pondero:fsa
pine’, red pine 4%6 6-3 5-11 4-11 4-1 36 | 3-1 2-9
4x8 8-9 7-9 6-6 5-5 4-8 4-1 3-7
4 x10 11-0 9-6 8-3 6-11 5-11 5-2 4-7
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60# LIVE LOAD

TABLE R507.6 Basic Decks
DECK BEAM SPAN LENGTHS®* (ft. - in.) (Continued)

SPECIES®

DECK JOIST SPAN LESS THAN OR EQUAL TO: (feet)
sIze®

6 8 10 12 14 16 18
4 %12 12-10 11-1 10-0 8-5 742 6-3 5-7
3-2x6 6-11 6-6 6-1 5-3 46 | 3-11 3-6
3-2x8 9-8 8-6 7-8 6-11 | 511 | 53 4-8
3-2x 10 11-11 10-4 9-4 8-5 77 6-8 | 5-11
3-2% {2 13-10 12-0 10-10 | 9-10 | 91 8-1 72

For Sl: 1 inch =25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

a.

~ooo0uoT

Ground snow load, live load = 60 psf, dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever

with a 220-pound point load applied at the end.
Beams supporting deck joists from one side only.

No. 2 grade, wet service factor.

Beam depth shall be greater than or equal to depth of joists with a flush beam condition.
Includes incising factor.
Northern species. Incising factor not included.
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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 guard

construction when approved by the authority having

jurisdiction.

Figure 24. Example Guard Detail.

4x4 post, typical
DO NOT NOTCH

2x2 baluster, typical
2x6 or 5/4 board rail cap: attach

_\I |—.-— 6'-0" maximum spacing ——--:, (3) #12 by 3" long screws or (3)

/ with 0.148" nominal diameter

Vi

i H!l;:'."l

1 'IF i :_ b [_< —BE—-'__.
| i
!

1

7 36u
minimum

|
‘_i“l‘l‘l.— _'_ HH

2x4 top and bottomn;

(2)8d threaded nails or

long on inside face

(%}1/2“hd:;'aTeterJ \_ openings shall not allow
1 rgug -ho ts the passage of a 4"
and washers diameter sphere

@ {

J-—— minimum nominal 2x8
Yo rim or outside joist
attach balusters at top and bottom

with (1)#8 wood screw or (2)8d
post-frame threaded nails with
0.135" nominal diameter

1

attach to guard post with

(2)#8 wood screws 22-72"

toguard post with
6d threaded nails

GUARD POST ATTACHMENTS FOR REQUIRED
GUARDS

Deck guard posts for required guards shall be a
minimum 4x4 (nominal) with an adjusted bending
design value not less than 1,100 psi. Outside-joists and
rim joists to which guard posts are attached shall be a
minimum of 2x8 (nominal).

Guard posts for required guards which run parallel to the
deck joists shall be attached to the outside joist per

Figure 25. Guard posts for required guards that run

perpendicular to the deck joists shall be attached to the
rim joist in accordance with Figure 26. Only hold-down

anchor models meeting these minimum requirements

shall be used. Hold-down anchors shall have a minimum
allowable tension load of 1,800 pounds for a 36"
maximum guard height and be installed in accordance
with the manufacturer’s instructions.

Figure 25. Guard Post to Outside-Joist Example.

see FIGURE 24 for guard

component attac

guard posts may be requirements

located on either side
of the outside-joist

R

i

guard post ——»|
(2)1/2" dia. through- -

I
I
I
I
1
]
|
I
I
I
I
|
bolts and washers s

=T

3

*guard posts can be installed as

hment shown in Figure 26 (between joists)

if blocking is installed as shown below

within 12" of each side of the post

outside-joist—e—|
min. 2x8 (nom.)

at first interior bay, provide 2x blocking at guard posts
with hold-down anchors; attach blocking with 10d
threaded nails top and bottom, each side

y

Alternate attachment of hold-down
anchors to framing members
possible per manufacturer’s
instructions.

//

" £ 1 - -
2'min TS ETe[f 0 Ak
2-1/2" min. and 5" max.
2"min.’
outside-joist SECTION

min. 2x8 (nom.)

guard post”

&2

W&v—

"\,

PLAN VIEW
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STAIR HANDRAIL REQUIREMENTS

All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 32A) [R311.7.8]. 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)
[R311.7.8.1]. Handrails shall be graspable and shall be
composed of decay-resistant and/or corrosion resistant
material. Handrails shall be Type I, Type Il, or provide
equivalent graspability (see Figure 32B). Type I shall
have a perimeter dimension of at least 4" and not greater
than 6-'42". Type Il rails with a perimeter greater than
6-'42" shall provide a graspable finger recess area on both
sides of the profile [R311.7.8.3]. 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
[R311.7.8.2].

STAIR FOOTING REQUIREMENTS [R403]

Where the stairway meets grade, attach the stringers to
the stair guard posts as shown in Figure 34, Posts shall
bear on footings. All footings shall bear on solid ground
and shall be placed at least 12 inches below the
undisturbed ground surface or below the frost line,
whichever is deeper (see Figure 34). Stringers shall bear
on a 2x4 bearing block attached to the post as shown.
Stringers shall not bear on new or existing concrete pads
or patios that are not founded below this depth. When
guards are not required (see GUARD
REQUIREMENTS), posts may terminate below the
bottom tread elevation. Bolts are only required if a guard
post is required.

STAIR LIGHTING REQUIREMENTS [R303.7]

Stairways shall have a light source located at the top
landing such that all stairs and landings are illuminated.
The light switch shall be operated from inside the house.
However, motion detected or timed switches are
acceptable.

Figure 32A. Handrail Mounting Examples.

Figure 33. Miscellaneous Stair Requirements.

Fasten handrails per manufacturer recommendations

13 i 1 minA——-'——r‘f
2 min,

|

"—- H — }—

handrail height:
34"-38" from
nosing of step

|  handrail —s{U\ |
=R

- handrail shall
return at each

Stair rise = 7 3/4" max end
Stair run = 10" min

-
12" min.
et
¥
e AL " 2xbiocking
13 min. 12" min. —e—t—j——
R ! VT 34"-38" to nosing
of slairs, typical
wall ——e—f \
‘- corrosion-resistant
—~=—guard handrail hardware
i -
MOUNTED TO GUARD MOUNTED TO WALL

36" min. stair width

Riser face must not
r-4-4-2 | pass 4" sphere when
{o— i e ;| more than 3 risers

Figure 32B. Handrail Grip Size.

Figure 34. Stair Footing Detail.

1. ’

21" max. - “{ _g
>

©

£

£

E

NONCIRCULAR CIRCULAR RECESSED

[R311.7.7.3 Type Il]

Perimeter: >6"

[R311.7.7.3 Type ]
Perimeter: 4" - 6}"

cut post at bottom tread
elevation when no stair
guard is required

stair I
stringer |

(2)¥2" diameter through-bolts
with washers required only

if guard is required; otherwise
use (2) #8 wood screws 23-14"
long or (2) 16d threaded nails

Attach 2x4 bearing block using
(8) #8 wood screws 23-%4" long

or (8) 16d threaded nails
:ZD o El
4x4 —s—H : i * £
post | o €
6" =
<+ N mimun &1
minimum__ ~§
section f
10"x10" square or } Tost dapih

12" dia. footing
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