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Where applicable, provisions and details contained in this document are based onlhe lnternational Residential
Code (IRC) [bracketed text references applicable sections of the fRC]. Prescriptive construction methods
recommended meet or exceed minimum requirements of the /RC. Provisions that are not found in the /RC are
recommended as good industry praclice. Where differenc€s exist between provisions of this document and the /RC,
provisions of the /RC shall apply. This document is not intended to preclude the use of other construction methods
or materials. All crnstruction and materials must be approved by the authority havang jurisdiction. Every effort has

been made to reflect the language and intent of the ,RC. However, no assurance can be given that designs and

construction made in accordance with this document meet the requirements of any particular jurisdiction.
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ADDENDUM
to the 2009 IRC version of

Design for Code Acceptance No. 6 (DCA 6)
Prescriptive Residential Wood Deck Construction Guide

Effective June 1, 2013, design values for all gradeg and sizes of visually-graded Southern Pine and Mixed Southern
Pine lumber, 2"- 4" thick will change. New tables and other criteria to use with DCA &09 are shown below (spans and
other criteria that will change on June 1, 2013 are shown as underlined).

Table 2. Maximum Joist Spans (LJ)

Joist S

Without Overhangsl With Overhangs up to

Size 12" 16" 24" 12' 16" 24"

2xB
13' 8" 12' 5" 10' 2" 10' I' 10' I' 10' 2"

17' 5" 15' 10" 13' 1' 15' 6" 15', 6"Southern Pine 2x10

1g' 0' 15' 5" 18', 0" 1s', 5"2x'12 18' - 0" 18'- 0"

Douglas Fir-
Larch, Hem-Fir,

SPF3

2xB 't2' - 6" ',t't' - 1" g',- 5" 9'- 5"
2x10 15'- 8" 13', -7" 11'- 1" 13',-7" 13',-7" r1'- 1"
2x12 18'- 0" 15',- 9" 12',- 10" 18'- 0" 1s',- 9' 12' -10"

Redwood. 2xB 11'-8" 10'-7" 8'- 8" 8'- 6" 8'- 6', 8',- 6"
Western Cedars,
Ponderosa Pinea.

Red Pinea

2x10 14' - 11" 13' - 0" 't0' - 7"

2x'12 17' - 5'

12'-3" 12'-3" 10',-7"
'r5'- 1' 12', - 4" 16'-5' 15'-t' 't2',-4"

'1. Assurn€s
2. Atsumes 40 p6t live load, 10 psf dead load. U180 canlilever defiection with 220 b Xriri load, No. 2 grade. and v'et
seMce conditions. See Figure 1A and Figure 2.
3. Incising assumed for refradory species including Douglas fir.{arch, hem-fir, and spruc€+ine-fir.
4. Design values based on norlhem species with no incising assuned.

222 Catoctin Circle, SE. Suite 201 . Leesburg, VA 20175 . 202 463-2766 . www.avlc.ora . into@awc.org
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Table 3. Deck Beam Spans (Ls)l for Joists Framing from One Side Only
Joist Spans (LJ Less Than or Equal to:

Species Sizea 6' 10' 't2' 14', 16' 18',

Southern
Pine

7' 1" 6!-:!! 5!-€! €!-10! 1' 8" 4' 1" 4-+
2-2x6 6'-11" 5'-11" 5'-4" 4'-10'4'-6" 4'-3" 4'-0"

9!-+!! 7' 11" 7' 1" C-€I 6r-4:! 5' 7" 5!-3::
2-2x8 8'-9' 7'-7" 6'-9' 6'-2" 5'-9" 5'-4" 5'-0"

11' 10' 10' 3' 9!-+ 8!-+ 7' 9" 11/! €r-{€s
2-2x10 10'-4" 9'-0" 8'-0" 7'-4" 6'-9" 6'-4" 6'-0"

13' 11" 12' 0" 10' 9' 9' 10" 9' 1" 84 8!-4::
2-2x't2 12' - 2" 10' -7" 9' - 5' 8' - 7" 8' - 0" 7' - 6" 7' - O"

8r-+it +-€,:! 6,:-{{l! 6!-+ 5l-{€r! 5l-€I 5+
g',-2" 7',-5" 6'- 8' 6',- 1" 5'- 8' 5'- 3" 5'- 0"
11' 1" 9' 11" 8' 11" g' 1', +-€:: 7' 0" 6r-+

3-2x8 10'- 10" 9'- 6' 8'- 6" 7'- 9" 7'-2" 6'- 8" 6'- 4"
14' 5" 12' 10" 11' 6' 10' 6" 94 8s-lr 8L+!!

3-2x10 13' - 0' 11' - 3' 10' - 0" 9' - 2" 8'- 6" 7' - 11" 7' - 6'
17' 5" 15', 1' 13'6" 1:+ 11' 5" 10'8" 10' 1"

3-2x't2 15'-3' 13'-3' 11'-10'10'-9" 10'-0" 9'-4" 8'-10"

3-2x6

3x6 or
2-2x6 5'- 5' 4',-8" 4',-2" 3'- t0" 3'-6" 3'- 1" 2',-9"
3x8 or
2-2x8 6' - 10" 5'-'t1" 5'- 4" 4'-10" 4'-6" 4',-1" 3'-8"
3x10 or
2-2x10 8'- 4' 7',-3" 6'- 6" s',- 11" 5'- 6" 5'- 1" 4',-8"
3x12 or
2-2x12 9'- I' 8'- 5" 7'-6" 6',-10" 6'-4" 5'-11" ,',-7"

Douglas
Fir-

Larch2,
Hem-Fif,

SPF2,
Redwood,
Western
Gedars,

Ponderosa
Pine3, Red

Pine3

4x6 6'- 5" 5'- 6' 4', - 11" 4'- 6" 4'-2" 3'- 11" 3'- 8"
4xB 8'- 5" 7',-3" 6'- 6" 5'- 11" 5'- 6" i',-2" 4'- 10'
4x10 9'- 11" 8'- 7' 7'- 8" 7'- 0" 6'- 6" 6'- 1" 5'- 8"
4x12 1t'- 5" 9' - 11" 8'- 10" 8'- 1" 7'- 6" 7',-0" 6'- 7"
3-2x6 7'.-4" 6'- 8" 6'- 0" 5'- 6" 5'- 1" 4'- 9' 4'- 6"
3-2x8 9'- I' 8'- 6' 7',-7" 6',-11" 6'-5" 6'- 0' 5'- 8"
3-2x10 12', - 0" 10' - 5" g',- 4" 8'- 6" 7'- 10" 7', - 4" 6'- 11'
3-2x12 13'- 1't" 12', - 1" 10'- 9" g',- 10" 9'- 1" 8'- 6" 8'- 1"

Table 3A: Joist Hanger Download Capacity

Minimum Capacitv, lbs
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Figure 28: Stair Stringer Requirements

Fr€x sp€n-= 7-O: JersedheB?tse
_rdr rtrar 5, ffiabb l sreere!

CUT STRING€R

Table 6: Minimum Tread Size for Cut and
Solid Stringersl

Species Cut Solid
Strinqer Strinqer

Southem Pine 2A ot 514 2162!9

SOLID STRINGER

2A ot 514 2x8ot 3x4

Redvrood, Westem Cedars,b;;;;;il;1ii#il: 2x4otst4 2x'r0or3x4

g,ade, ard v,et seMce conditions.
2. Incbing assuned for refiaclory species including Dowhs fir-

larch, herDfir. and spruceDine.fir.
3. Design values based on no h€m species rNilh no incisirq

assunero.

Commentary page C5

JOIST HANGERS
The loads listed in the Table 3,A. are derived from the worst case condition for each joist size based on Table 2 (5e8
*oreS.q-*eren+++l-lgs 483 lbs. 570 lbs. and 675 lbs for southern pine at 24" o.c. for 2x8,2x10, and 2x12,
respectively). For simple span applications without overhangs, as shown in Table 2, note that spans are identical to
those shown in Table 2 wilh overhangs for southern pine joists at 24" o.c., therefore the same joist hanger capacities
as shown in Table 3A will work for spans with or withoul overhangs

Commentary page C6

POST REQUIREMENTS
Assuming that identical species will be used for jo_ists and beams, an analysis of Table 3 reveals that a
maximum tributary area of approximately &1 71 ff will result if southern pine is used (see calculations
under FOOTINGS for L, = 18'-0" and Ls = 8:-S 7'{' 1ot 2-2x'12). This results in a load on the post of 4+6+
q@, lbs. A 4x4 southem pine No. 2 post 10' in height would work in this situation (assuming pinned end
fixity). Similarly, for other Table 3 species, assuming joists and beams are the same species, a maximum

Douglas Fir Larch,
Hem-Fir, SPF'

L-"" *.ry,-gl!?rt
max span: 13 3 rorilher Tab{e +speetet
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post load of 3,717 lbs is calculated. A 4x4 No. 2 post 8' in height will wo* in this case (western cedar
controls). lf different species are used for joists than are used for beams, an analysis is required to
determine the maximum tributary area on the post.

Commentary page Cl0

STAIR REQUIREMENTS
Additionally, /RC Table R301.5 footnote (c) requires a 300 lb concentrated load check on stair treads.
Analysis revealed that 2x6 No. 2 €ecth€rnfif,€+v€*€ treads do not work for a 34.5" span (36" - %"
bearing at each end) when the 300 lbs is distributed across 2 inches (e.9. 150 pli). This is based on U288
deflection criteria (lCC ES Acceptance C rite'ia 174 requires'/r" deflection limit: 36'70.125" = 288). eth€r

STAIR FOOTING REQUIREMENTS
Stair stringers should be supported by bearing at the end where the stairway meets grade. The detail
shown assumes a 40 psf live load and 10 psf dead load over a tributary area of 18" and onehalf ofthe
maximum span permitted for solid stringers (fSaqeF€€uth€mfine€nd 13'-3" for e$€r all species). This
calculates to 63*€nd 500 lbs respee*hply.
r€Suire+ Northern species would require eight #8 wood screws (16d box or common nails would be
comparable).

Commentary page C11

Table C7a. lUaximum Distance "a" from Trimmer Joist End to
a Point where a 6' Header Frames into a 2-ply Trimmer Joist.
Species Trimmer Size ?mar

2-2x8 1g 17'
Southern Pine 2-2x10 24r 19'

2-2x12 ?sA22'

2-2x10 16"
2-2xg 14"

Douglas Fir-Larch,
Hem-Fir. SPF' 2-2x12 19"

2-2xg 14"
Redwood, west€rl C?l?r"l ---ffi----
Ponderosa Pine2, Red Pine2 2-2x12 18"

1. Inclsing a$uned for .etraclory species indudirE Douglas fi.-larch,
henFfi r, and sprucetinef r.

2. Deslln values based on northem speciG with no incisirE assumed.

Commentary page C12

3) Assume a 2x12 southern pine joist spanning 18 -0" at 16" o.c. (per Table 2) framing around a 5'
wide by 1 .5' deep bay window. Set a 6' header 3 4 from the end of the trimmer joist. A double trimmer
joist is permitted since a = 34tt 20" which is less than a'"* = 39:! 22" in Table C7a. However, if the trimmer
hanger does not attach through the ledger to the rim board or band joist, the trimmer joist span is limited to
1 1'-2" per Table C7b. Several solutions exist:
- Reduce alljoist spans to 11'-2".
- Place a post under the center of the header to reduce the header span.
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MINIMUM REOUIREMENTS

l. l-tris documcnt applies to single level residential
wood decks only.

2. All lumber shall be identified by the grade mark of,
or certificate ofinspection issued by, an approved
lumber grading or inspection bureau or agency
(www.alsc.org). All lumber shall be a naturally
durable species (such as Redwood or Western
Cedars) or be pressure-treated with an approved
process and preservative in accordance with
American Wood Protection Association standards
(such as but not limited to those shown in Table l)
[R317 and R3 | 8]. All lumber in contact with the
ground shall be approvcd prcsenative treated wood
suilable fbr ground contact. [R317.1.2]

3. All nails shall meet the requirements of lSZ,[1.F
I667. T\readed nails as stated in this documenl
include helical (spiral) and annular (ring-shank)
nails. Wood screws shall meet the requirements of
ANSI/ASME B 18.6. /. Bolts and lag screws shall
meet the requircmcnts of ANSI/ASME B I8.2.1 .

4. Throughout this document, %" diameter bolts and
lag screws are specified for various connections.
Edge distance and spacing requirements are based
on %" diameter fasteners. Iflarger (or smaller)
fastcncrs are specificd, edge distance and spacing
needs to be adjusted.

5. To resist corrosion, the following is required

[R317.3]:
. All screws. bolts. and nails for use with

preservative treated wood shall be hot-dipped
zinc-coated galvanizcd steel, stainless steel, silicon
bronze, or copper. Fasteners to be hotdipped
galvanizcd shall meet lhe requirements of ASTM A
I 5j, Standcutl Spec i/it'ution.fbr Zinc Coating
(Hot-Dip) on lron ond Ste<'l Hardlarz, Class D
for fasteners r/s" diameter and smaller or Class C
for fasteners wilh diamelers over'L".

6.

7.

. Fasteners other than nails and timber rivets shall
b€ permitted to be ofmechanically deposited zinc-
coated steel with coating weights in accordance
wirh ASTM B d9.5. Class 55. minrmum.

. All hardware (ioist hangcrs, cast-in-place post
anchors, etc.) shall be galvanized or shall be
stainless steel. Hardware to be hot-dipped prior to
fabrication shall meel ASTM A 653. Standard
Specification .for Steel Shect, Zint-Couted
( G o h'ani.ed ) tn' Zi nc'l ron A I I ot'C ur led
(Galt'annealed1 br tha Hot-Dip Prr.t e.r, G-I85
coating. Hardware to be hot-dipped galvanized
after fabrication shall meet ASTlll AI23.
Spccili cuti on.[or Zi nc ( Hot - D i p G u lratti:ed )
Coatings on lron artd Stcel Protlu<ts.

. Fasteners and connectors exposed to sah water or
located wilhin 300 feet ofa salt water shoreline
shall be stainless steel gradc 304 or 316.

. Other coaled or non-fenous fasteners or hardware
shall be as approved by the authonty having
jurisdiction.

Decks supporting large concentrated loads such as

hot tubs are beyond the scope ofthis document.

This document does not apply to decks which will
experience snow loads, snow drifi loads, or sliding
snow loads that exceed 40 psf. This document does
not address wind or seismic design issues.

Flashing shall be conosion-resistant metal [R703.8]
of minimum nominal 0.019-inch thickness or
approyed non-metallic material. Aluminum should
not be used in direct contact with lumber treated
with preservatives that contain copper such as ACQ,
Copper Azole, or ACZA.

Decks shall not be used or occupied until final
inspeclion and approval is obtained.

q

10. This document is not intended to preclude the use of
other construction methods or materials not shown
herein.

Amc.lcan Wood Council



Table 1. Common preservative treatments and retention levels (pcf)
for sawn lumber in qround contact."

Southern Pine 0.11

Fir-Larch 0.11

Hem-Fir 0.11

Ponderosa Pine 0.11

Red Pine 0.11

Redwood
Preservatives arc on the American Wood Protection
Association (AWPA) Book of Standards. NR = Treatments Not Recommended.

GuN-W

NR

NR

DECKING REOUIREMENTS

All decking rnaterial shall be composed of dimension
lumber (2" nominal thickness) or span ratcd decking in
accordance with thc Anrcrican Lumber Standard
Committee Pol/c'r'./br Era I uatiott of Recomntended
Spans.for Span Rated Decking Products (Nr.n'ember 5.

2004). Arrach decking to eachjoist with 2-8d theaded
nails or 2-#8 screws. Space decking boards
approxinratcly '/3" apart. See Figure I I for decking
connection rcquircmcnts at the rim joist. Dccking may
bc placcd liom an angle perpendicular to the joists to an

angle of ,15 degrees to the joists. Each segment of
decking must bear on a minimum of4joists (or 4
supports).

Decking not meeting these requirenents luay be

substituted when the product has bccn approvcd by lhe
authority having jurisdiction.

JOIST SIZE

The span ofajoist is measurcd from the centcrline of
bearing at one end ofthe joisl to the centerline of bearing
at the other end of the joist and does not include the
length ofthe overhangs. Use Table 2 to determine joist
span based on lumber size andjoist spacing. See Figure
I and Figure 2 forjoist span types

Table 2. Maximum Joist Spans (LJ)

Without

Southern Pine 2x10 17' - 5"

2x12

12* 16' 24*
13',-8' 12'-5" 10',-2 10' - 9" 10' - 9" '10' - 2

15'- 10" 13' - 1" 15'- 6" 15'- 6" 13'- 1"

18',- 0" 18'- 0" 18'- 0" 18' - 0" 15'- 5"

12'-6" 't'1'- 1" 9'- 5" 9'- 5"

15' - 8" 13', - 7" 13'-7" 13',-7" 11'-1"
18'- 0" 15'- 9" '12'-'10" 't8'- 0" 15'- 9' 12'.-'lO"

't 6"12" 24"

8'-8'
10' - 7"

12', - 4"

zx8

Douglas Fir-
Larch, Hem-Fir,

SPF3

Western Cedars.
Ponderosa Pinea

Red Pine'

2x12
Redwood, 2xg

2x1O

2x10

2x12

11' - 8" 10'- 7" 8'- 6" 8'- 6" 8'- 6"

14',- 1',t" 13' - 0" 12' - 3" 12' - 3" 10', - 7"

17' - 5" 15' - 't" 16'- 5" 15'- 1" 12',- 4"
wel service condilions.

See Figure 1B.
2. Assumes 40 psf live load, '10 psf dead load, L/180 cantilever dellection with 220 lb point load, No. 2
grade, and wet service condations. See Figure 1A and Figure 2.
3. Incising assumed for refractory species including Douglas fir-larch, hemjir, and spruce-pine_fir.
4. Design values based on northern species with no incising assumed.

American wood Council



Figure 1A. Joist Span - Deck Attached at House and Bearing Over Beam

existing wall ----------->

joist hanger

beam (flush

ioist ledger board

Joist Span (Lr): see Table 2

Figure 18. Joist Span - Joists Attached at House and to Side of Beam

existing wall

joist hanger joist hanger

'Note: beam depth must be
equal to or greater than ioist
depth if joist hangers are used

Figure 2. Joist Span - Free Standing Deck

t::::':T'*"11:

(flush, tight
bearing)

hat-------
joist (flush, tight

post bearing)

Lr/4 maximumJoist Span (L.r): see Table 2

AmGrlc!n Wood Council



BEAM SIZE & ASSEMBLY REOUIREMENTS

Deck beam spans shall be in accordance rvith Table 3
and can exlend past the post centerline up to LB/4 as

shorvn in Figure 3. Joists nray bear on the beanr and
extend past the beam centerline up 10 Lrl4 as shown in
Figures lA and 2. or thejoists ma1, attach to the side of
the beam with joisl hangers as shorvn in Figure I B.

Joists shall not liame in from opposite sides ofthe sane
beam. See JOIST-TO-BEAM CONNECTION details.
Figure 6.

Where nrultiole 2x nrembers are used. lhe deck's beam is

assembled by attaching the menrbers identified in Table
i in accordance with Figure 4. [Table R602.3( l)]

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

Species Size" 10' 't2' 't 0' 18',

2-2x6 6'.-2" s',-6" 5',-0" 4'-8' 4',-4" 4'.-1"
g'. -2" 7'. - 11" 7' - 1" 6',- 6" 6'- 0' 5', -7" 5' - 3"

2-2\10 11'- 10" 10'- 3" 9' -2" 8'- 5" 7'- 9' 7',-3" 6',- 10"

2-2x12 13'-11" 1?'-0" 10'-9" g',-10" 9'-1" 8'-6" 8'-0"Southern
Pine 8'-7" 7'- 8" 6'- 11" 6'- 3" 5'- 10" 5'- 5" 5'-2"

11',-4" 9'-11" 8'-11" 8'-1" 7'-6" 7'-0" 6',-7"
3-2x10 14'-5" 12',-10" 11'-6" 10'-6" 9'-9" 9'-1" 8'-7"
3-2x'12 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" 2', -9"
3rg or 2-2x8 6'- 10" 5'- 11" 5'- 4" 4'- 10" 4'- 6" 4', -'t" 3'- 8"

3x10 or 2-2x10 8',-4" 7'-3" 6'-6" 5',-11" 5'-6" 5'-1" 4'-8"
3112 or 2-2x12 9'-8" 8'- 5" 7'.-6" 6'- 10" 6'-4" s',- 11" 5'-7"
4x6 o -c s',-6" 4',-11" 4'-6" 4',-2" 3'-11" 3'-8"

8'-5" 7'-3" 6'-6" 5'-'r'r" 5'-6" 5'-2" 4'- 10"

Douglas
Fir-

Larch2,
Hem-Fi|. ,

SPF2,
Redwood,
Western
Cedars,

Ponderosa
Pino3, Red

Pine3

4x10 9'-11" g',-7" 7'.-8" 7'-0" 6'-6" 6'-1" 5'-8"
4r12 11'-5" 9'-11" 8'- 10" 8'-1" 7',-6" 7'-0" 6'-7"
3-2x6 7'-4" 6'- 8" 6'- 0" 5'- 6" 5' - 1" 4' - 9" 4'- 6"

3-2xg 9'-8" 8'- 6" 7'. -7" 6'- 11" 6', - 5" 6', - 0" 5'- 8"

3-2x10

3-2x't2 13' - 11" 12' -'t" 10' - 9" 9' - 10" 9' - 1" 8' - 6" 8' - 1"
I Assurnes 40 psf live load, 'l0 psf dead load. U360 simple sDan beam de0eclion limit, U180 cantilever deffection limit, No. 2

grade. and $/el service conditions.
: Incising assurned for refraclory species including Douglas fir-larch. hem-fir, and spruc€-pine-lir.
I Design values based on northern species with no incising assumed.
.l Beam depth musl be equallo or grealer lhan joist depth ifjoist hangers are used (see Figure 6, Option 3).

12',-0" 10'-5' 9'-4" 8'-6" 7'-10" 7'-4" 6',-11"

Figure 3: Beam Span Types

joists above
optional overhang (may
occur at each end)

F=====Flvt tvltir til
P-----

splices at interior
post locations

b€am span (LB): see Table 3beam span (La): see Table 3

overtiang

Amcrican Wood Council
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Flgure 4. Beam Assembly Detalls

1 0d threaded nail or #1 0 u,ood
screlfl 13' long. stqgered in
2 rolrE

2 theaded naib or screr3 at eaci end or
splice end: spli:es shsll be located only over
interior Dosts

lfa beam is conrtructed with 3-memb€rs,
anach each outside rnember to the inside
member as shown here.

DECK FRAMING PLAN

A framing plan shows thejoist and beam layout; the
location of the ledger board, poss, and footings, and the
type, size, and spacing of the ledger board fasteners. See

Figure 5 for an example ofa typical deck framing plan.

Figurc 5. Typlcal Deck Framlng Plan

Ico
o

-. tt
6Gl
sb
:6 to

xriv
x trimmer

see Figure 35)

round or squar€ tooting: s6€ Tabl€ 4
L"dia. or _" x _') x _" thick - _' deep

Lumbar sp€cies: (see Table 'l )

N
o
.o
ooo
.ii
J

oct
ID

.!2o

_ x _ ledger

board with %" die.
boltE/lag screwdanchors
@ _' on center
(s€€ Table 5)

ioast hangen _ lbs
(see Table 3A)

bimmer hanger: _ lbs
(see Table 7)

rim.loist

stair string€rs:
cut or solid
span: _' - _"
(see Figure 28)

lreads: _ x _
(see Table 6)

xo

tl

tl

J

o)
oE
o
o

LB/4 max. Ls/4 max.

beam spen (LB): s€€ Tabb 3
single, double, or triple _ x _; LB =

ovemang

Amorlcrn lvood Coundl

o\rerhang



JOIST-TO-BEAM CONNECTION

Each joist shall be anached to the beanr as shown in
Figure 6. Joists may bear on and overhang past the beam
a maximum of L/4. Use Option I or Option 2 to anach
thejoist to the beam. Option I shall only be used if the
deck is attached to the house with a ledger (see

LEDGER ATTACHMENT REQUIREMENTS) oT as

shown in Fizure 23. Mechanical fasteners or hurricane

clips used as shown in Option 2 must have a minimum
capacity of 100 lbs in both uplift and lateral load
directions. Joists may also attach to the side ofthe beam

with joist hangers per Option 3. Joists shall not frame in
from opposite sides oflhe same beam. See JOIST
HANGERS for more infonnation. Hangers, clips, and

mechanical fas(eners shall be galvanized or stainless
steel (see MINIMUM REQUIREMENTS).

Figure 6: Joist-to-Beam Detail

3-Bd threaded oPTlot{ l'
to€ nails
(2 on one side,
1 on the olher)

oPTto 2- oPTtoN 3-
rnechanical
fiastener of
hunicane diD .,o|st

hanger

"see manufaclure/s recomrnendalions fpr additional reouirements

top ot b€am ard i)ist
must b€ at same
elevation

'Option I
shall only be
used if <leck
is attach€d
to house

JOIST HANGERS

Joist hangers, as shown in Figure 7, shall each have a

minimum download capacity in accordance with Table
3A.. The joist hanger shall be selected from an approved
manufaclurer's product data based on the dimensions of
the joist or header it is carrying. Joist hangers shall be
galvanized or stainless steel (see MINIMUM
REQUIREMENTS).

Usejoist hangen u,ith inside flanges when clearances lo
the edge of the beam or ledger board dictate. Do not us€
clip angles or brackets to support joists.

Table 3A: Joist Hanger Download Capacity

Figure 7: Typical Joist Hangers

joist hanger with inside ffanges

POST REOUIREMENTS
All deck post sizes shall be 6x6 (nominal) or larger, and
the maximum height shall be l4'-0" measured to the
underside of the beam. Posts shall be centered on
footings. Cut ends of posts shall be field treated with an

approved preservative (such as copper naphthenate)

[R402.1 .2]. The bearn shall be attached to the post by

notching the 6x6 as shown in Figure 8 or by providing
an approved post cap to connect the beam and post as

shown in Figure t0. All 3-ply beams shall be connected
to the post by a post cap. All thru-bolts shall have
washers under the bolt head and nut. Attachment of the
beam to the side ofthe post without notching is
prohibited (see Figure 9).

American Wood Council



Figure L Post-to-Beam Atlachment
Requirements

Figure 9. Prohibited Post-to-Beam Attachment
Condition

beam must beat
fully on 6x6 noldl

(l) 3r or 4x or

12!-2, &am

6x6 min.

RIM JOIST REOUIREMENTS
Altach a continuous rim joist to the ends ofjoists a^s

shown in Figure I l. Attach decking to the rimjoist as

shown in Figure I l. For morc dccking attachmcnt
requirements, see DECKING REQUIREMENTS-

Figure 10. Alternate Approved Post-to-Beam
Post Cap Atlachment

11. Rim Joist Connection Details

secure decking to top of rim joist with
1od threaded nails or #10 x 3"
minimum wood screws @ 6'o.c.

attiacfr rim joist to end of each ioist with
(3) 'l0d thread€d nails or (3) #10 x 3'
minimum wood scrervs

rim joist

Amcrlcan wood Council



FOOTINGS IR4O3I

See Figure l2 and Table 4 for footing size, footing
thickness, and post attachment options and requirements.
All footings shall bear on solid ground and shall be
placed at least l2 inches below the undisturbed ground
surface or below the frost line, whichever is deeper.
Contact the authority havinB jurisdiction to determine
the specified frosl line. Bearing conditions shall be
verified in the field by the building official prior to
placement ofconcret€. Where the building official
determines that in-place soils with an allowable bearing
capacity of less than I,500 psf are likely to be presenl at
the site, the allowable bearing capacity shall be

determined by a soils invesligation. DECK FOOTINGS
CLOSER THAN 5'-0" TO AN EXISTING EXTERIOR
HOUSE WALL MUST BEAR AT THE SAME
ELEVATION AS THE FOOTING OF THE EXISTING
HOUSE FOUNDATION.

Do not construct footings over utility lines or
enclosed meters. Contact local utilities (call 8l l)
before digging.

Pre-manufactured post anchors shall be galvanized. See

MINIMUM REQUIREMENTS.

,500 psf soil bearing capacaty
2. Assumes 2,500 psicompressive strength of concrete.

Coordinate footing thickness wilh post base and anchor
reouirements.

Table 4. Footinq Sizes
Beam
Span,

L.

Joist
Span

L.,

Round
Footing

Diameter

Square
Footing

Dimensiol
Footing _

Thickness'

6'
<10' 'I An l?n 6"
<14', 17" 6"
<18' 20" 18" 7"

8'
<10' 17" 15" 6'
<14' 20" 18" 8'
<18' zc 21"

10'
<10' 19' 17" 7"
<14', 22 20' 9"
<18' 25" 23 10"

1z',

<10' 21" 19" 8"
<14', 24" 22 10'
<18', 28 26 11"

14'
<10' 22 20 9'
<14', zo 24 11"
<18' 30" 28 12

16',

<10' 24" 22 9"
<14', 28' 26 12
<19' 32 ?n" 13"

18',

<10' 25" 23 10"
<1{ 30" 28 12
<18' 34" 32 14

sorl

Figure 12. Typical Footing Options

posts must be
centered on footing

pre-manufactured post base
with post anchor

Cut ends of posts shall be
field treated with an approved
preservative (such as copper

s
oo
t-
o

naphthenate)

footings must bear
on solid oround
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LEDGER ATTACHMENT REOUIREMENTS
1R502.2.21

GENERAL: Attach lhe ledger board, which shall be
equal lo or greater than the deck joist depth but less than
or equal to the rim joist depth, to the existing exterior
wall in accordance with Figure 14 through Figure 16.
When attachments are made to the existing house band
joist, the bandjoist shall be capable of supporting the
new deck. Ifthis cannot be vcrified or conditions at the
existing house differ from thc dctails hercin, thcn either
a free-standing deck or full plan submission is required.
See FREE-STANDING DECKS.

SIDING AND FLASHING: House siding or the
exterior finish system must be removed prior to
installation ofthe ledger board. Approved corrosion
resistant flashing is requircd at any ledger board
connection to a wall of wood framed construction (see

MINIMIIM REQUIREMENTS). See Figure 14 for
continuous flashing with drip edge. The threshold shall
be carefully flashed and caulked to prevent water
inkusion duc to splash from the deck or mclting snow
and ice.

MANUFACTURf,D WOOD IJOIST: The term "I-
Joist" denotes manufactured wood "1" joists (see Figure
l3A). Many new homes constructed with wood I-joists

Figure 13A. Wood l-Joist Profile

include l " or thicker engineercd wood products (EWP) -
such as oriented strand board (OSB) or structural
composite lumber (SCL) including laminated veneer
lumber (LVL) as bandjoists (or rim boards) that can

support the attachment ofa deck (see Figure l4).
However, some older homes might be constructed with
band boards that are too thin (less than l ") to support a

deck. In such cases, a free-standing deck or a full plan
submission is required.

MANUFACTURED WOOD TRUSS: A metal plate
connected wood auss (MPCWT) is an engineered,
prefabricated structural componcnt designed for each
specific application. MPCWI"s used in rcsidential floors
are oflen installed with a 2x4 lumber "ribbon" at the
ends ofthe trusses (see Figure l38) to tie the ends of the
trusses together. The ribbon board, by itseli is not
intended to support the deck ledger and deck. Installing
residcntial decks when the floor syslcm for the house
uses MPCWT requircs a standard detail provided by the
truss designer, a free-standing deck, or a full plan
submission. Refer to the WTCA Technical Note -
Attuc'hnent o-f Residentiul Dccks to l|/ood Truss Floor
Srslc,ns for special blocking details and attachment
requirements (\\'\\ \\ .sbcil)duslr\.cor)r).

Figure 138. Metal Plate Connected (MPC) Wood
Floor Trusses with a 2x4 Lumber "Ribbon" at
the Ends of the Trusses

2x4 RIBBON BOARD - not interded for
deck attachrnent

MPC FLOOR
TRUSSES

- FOUNDATION WALL

Amarlcan wood council



Figure 14. General Attachment of Ledger Board to Band Joist or Rim Board

exterior sheathing

existing stud wall

existing 2x band ioist
or 1" minimum
EWP rim board

2x floor joist,
wmd l-joist,
or MPCWT

remove siding at ledger
Drior to installation

carefully flashed and
caulked to orevent water Intrusion

continuous flashing
extending past joist
hanger

deck joist

1/2" diameter lag
screws or
through-bolts with
washers

jobl hanger

existing
2x ledger board: musl b€ greater
than or equal to the dapth of lhe
deck ioist and no greatsr than the
depth of the band ioist

toundation wall

Figure 15. Attachment of Ledger Board to Foundation Wall (Goncrete or Solid Masonry)

emb€d anchors per manufacturer
recommendations

to resist conosbn and decay,
this area should be caulked

decl joist
existing concrete
or golid masonry
wall

112" diaF.]€tel
approved expansion ,

epoxy, or adhesi\re
anchors with washers

joist hanger

2x ledger board: must be grealer
than or equal to the size of the ioist

Figure 16. Attachment of Ledger Board to Foundation Wall (Hollow Masonry)

embed anchors
oer manufaclurer
recommendations

to resist corrosaon and
d€cay, this arga should
be caulked

deck ioist

'| 12" diameler approved
epory or adhesive
anchors wilh washers

exisling hollow
masonry wall

block cells tilled
with groul or
@ncrEte at
anchor locations joisl hanger

ledger board; must be greater
than or equalto the size ot the joist

(new construction)
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PROHIBITED LEDGER ATTACHMENTS
Allachments to exterior veneers (brick, masonry. slone)
and to cantilevered fioor overhangs or bay windows are
prohibited (see Figures l7 and l8). ln such cases the

Figure 17: No Attachment to or Through
Exterior Veneers (Brick, Masonry, Stone)

deck shall be free-standing (see FREE-STANDING
DECKS).

Figure 18: No Attachment to House Overhang

LEDGER BOARD FASTENERS
Only those fasteners noted below are pennitted. LEAD
ANCHORS ARE PROHIBITED.

Table 5. Fastener Spacing for a Southern Pine, Douglas Fir-Larch, or Hem-Fir Deck Ledger and a 2-inch
Nominal Solid-Sawn Spruce-Pine-Fir Band Joist or EWP Rim Board3 4 5 6 8

Live Load = 40 osf. Deck Dead Load = 10

Joist Span

Connection

16'-1"
to

1

of Fasteners

7," diameter lag screwl with
'"/32" maximum sheathing

7 " diameter bolt with
15/32" maximum sheathing

8"
9'
10"
8"
9"
19"

%" diameter bolt with
16"r5/32" maximum sheathing_and

7 " stacked washers' '

The tip of the lag screw shall fully extend beyond the inside face of the band ioist.
The maximum gap between the face of the ledger board and face of the wall sheathing shall be yr".
Ledgers shall be flashed or caulked to prevent water from contacting the house band joist (see Figures 14, 15, and 16).
Lag screws and bolts shall be staggered per Figure 19.
Deck ledgers shall be minimum 2x8 pressure-preservatrve-treated No.2 grade Iumber, or other approved materials as established
by standard engineering practice,
When solid-sawn pressure-preservative-treated deck ledgers are attached to engineered wood products (minimum 1" thick wood
structural panel band joist or structural composite lumber including laminated veneer lumber), the ledger attachment shall be
designed in accordance with accepted engrneering practice, Tabulated values based on 300 lbs and 350 lbs for 1" and 1-rls" EWP
rim boa rd, respectively.
Wood structural panel sheathing, gypsum board sheathing, or foam sheathing not exceeding 1" thickness shall be permitted. The
maximum distance between the face of the ledger board and the face of the band joist shall be 1".
Fastener spacing also applies to southern pine, Douglas fir-larch, and hem-fir band Joists.

Deck ledger connection to band joist or rim board.
The connection between a deck ledger and a 2-inch
nominal lurnber band ioisl ( l -'/:" actual) or EWP rirr
board bearing on a sill plate or wall plate shall be
construcled with f.," lag screus or bolts uith uashers per
Table 5 and Figure l9 (see MINIMUM
REQUIREMENTS).

't0L1'
to

12',-O"

12'-1'
to

14'-0"

14',-',t"

to
16'-0"

1" EWP
1-'ls" EWP

1-%" Lumber
1'EWP

1-1ls' EWP
1-%" Lumber

1:/2" Lumber
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Placernenl of lag screws or bolts in deck ledgers
The lag scrervs or bolts shall be placed as shown in
Figure 19. The lag screws or bolts shall be staggered
from the top to the bottom along the horizontal run of

the deck ledger (see Figure l9). Proper installalion of lag
screws or bolts shall be verihed by lhe authorib having
iurisdiction.

Figure '19: Ledger Board Fastener Spacing and Clearances

lag screw, thru-boll, or
andlor with washsr

5.5' min. for 2r8'
6.5" min. for 2x10
7.5" min. for 2x12

U4" min.

staggsr b8tsnors
in 2 rows See Fbure 1.1 for rim

loisi tastener speclng

'Distance can bc roduced to 4.5"
if leg scre*s are used or bolt
spacing b reduced to that ot
lag screws to attach zxE
ledgers to 2x8 band joists (1/2'
stiacked washeB not p€rmitted)

Thru-Bolts
Thru-bolts shall have a diameler of %". Pilot holes for
thru-bolts shall berT/r:" to n/rr" in diameter. Thru-bolts
require washers at the bolt head and nut.

Exoansion and Adhesive Anchors
Use approved expansion or adhesive anchors when
anaching a ledger board to a concrele or solid masonry
wall as shorvn in Figure l5 or a hollou masonry uall
with a grouted cell as shown in Figure 16. Expansion
and adhesive anchor bolts shall have a diameter of 7r".

Minimunr spacing and embedment length shall be per
the manufacturer's recommendations. All anchors must
have washers.

Lag Screws
Lag screws shall have a diameter of %" (see MINIMUM
REQUIREMENTS). Lag screws mal be used only when
the field conditions conform to those shown in Figure
14. See Figure 20 lbr lag screrv length and shank
requirements. All lag scrervs shall be installed with
wasners.

Figure 20: Lag Screw Requirements

Lag screw installation requirements: Each lag screw
shall have pilot holes drilled as folloss: l) Drill a%"
diameter hole in the ledger board, 2) Drill a '/ro"
diameter hole into the band board ofthe existing house.

DO NOT DRILL A %' DIAMETER HOLE INTO THE
BAND BOARD.

l9g E€1€vr9 m|.'3t
dippod galvaniz€d or
rt inl€3s 3 d ont

3crew mt|3t pen€lrlE
beyond bend boad
s minimum ot 12'

The threaded portion ofthe lag screrv shall be inserted
into the pilot hole by tuming. DO NOT DRM LAG
SCREWS WITH A HAMMER. Use soap or a wood-
conpatible lubricant as required lo facilitate tightening.
Each lag screw shall be thoroughly tightened (snug but
not over-tightened to avoid wood damage).
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FREE-STANDING DECKS

Decks which are free-standing do nol utilize the exterior
wall ofthe existing house to support vertical loads (see

Figure 2l ); instead, an addilional bearn wilh posts is
provided at or within L/4 ofthe existing house. THE
ASSOCIATED DECK POST FOOTINGS SHALL BE
PLACED AT THE SAME ELEVATION AS THE

EXISTING HOUSE FOOTING IF LOCATED
CLOSER THAN 5'-O' TO AN EXISTING HOUSE
WALL (see Figure 2 and Figure l2). For houses with
basements, a cylindrical footing (caisson) is
recommended to minimize required excavation at the
basement wall. Beam size is determined by Table 3.

Figure 21. Free-Standing Deck

' beam,
posrs

joisl overhang

existhg house
foundation wall

dec* footirEs must be at
same elevalbn as
existing house footing

joists

DECK STABILITY
Decks greater than 2 feet above grade shall be provided
with diagonal bracing.

Figwe 22. Diagonal Bracing Requirements

provide blocking when
loists do not align
wilh posts

Lbea

2\4, tr

m
:..1 ,^l

(1) V8" diemete
thru-bolt with
washefs, typical

2

/pical

BRACING PAMLLEL TO BEAM BRACING PERPENDICULAR TO BEAM
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Diagonal Bracing: Provide diagonal bracing both
parallel 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 thc other. When perpendicular to the beam, the
bracing shall be bolted to the posl at one end and a joist
or blocking betweenjoists at the other. When ajoist
does not align with the bracing location, provide
blocking between the adjacent joists. Decks attached to
the house as shown in Figure 23A 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 d€ck attached as

shown in Figure 23.

Free-stending Deck - Attachment to House: Altach
the deck nm joist to the existing house exterior wall as

shown in Figure 23 for a free-standing deck. The wall
must be sheatbed with minimum r/s" wood structural
panel sheathing. Use lag screws or thru-bolts whcn
fastening to an existing bandjoist or wall stud; use
expansion anchors or epoxy anchors when fastening to

Figure 23. Attachment of Free-Standing Deck to
House for Deck Stability

rrrEve adrlt a! rm pral
loc.to.r pnor to hrrrLDon

n ii'9 .rrlrxfng

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 liee-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 l6), decks shall be positively
anchored to the primary structure and designed for both
vertical and lateral loads as applicable [R502.2.2]. The
Iateral 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 dcck, and each dcvice shall have an allowable slress

design capacity ofnot less than 1,500 lb [R502.2.2.3].
See the C(rmnrorlar1 to this document for additional
informalion on applicabiliry of this provision.

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

lbor shealNng nailiflg al
6' r€r.num on conlor to

FBI nith hold down

hold (bwn oa smdar

.rif|irg w.l lt d, b.frd paa rim hd fslnarr

nuron.t lou.drlpn *al
htt!n6|t l& 16' o c
arag[arao

GUARD REOUIREMENTS
All decks greater than 30" above grade are required to
have a guard [R312.l] - one example is shown in Figure

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

Figure 24. Example Guard Detail

OO NOT NOTCH

I

6 4' merftlm $eqm
2x6 o. t4 boad

L op€o'nSrs sit ll mt ellor
tha pasago of r 4'
defiElar aplr€re

> .. 2, brlu5le.. ly*)el

) 2ra top rrd bono|n:
att dr to guad posl wrth

{2'8d lh.€ad€<l nairs d
{21€ ,rrood scr s ,-%'
loog o.l rrEde f*

-an dr balri.G at @ and bottdn
w!tr' (t t8 vrood lcr€iv o. (2)8d
po6l.fa.ne lhreaded .3ils wnh
0 135- rD.fflal dl*rEtet
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GUARD POST ATTACHMENTS
Deck guard posts shall be a minimum 4x4 (nominal)
with an adjusted bending design value not less than
I,100 psi.

Guard posts for guards which run parallel to the deck
joists shall be altached to the outside joist per Figure 25.
Cuard posts for 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 rail heighl and be

installed in accordance with the manufacturer's
lnstrucbons.

Figure 25. Guard Post to Outside Joist Example

guard posts may be
located on either side
of the outsidejoist

guaro post

ef 12' dia. thtu-
bolts and washers

se€ FIGURE 24 for guard
com00nent attachrnent
requrrer€nls

'guard posts can be installed as
shown in Figure 26 (between joists)
if blocking is installed as shovn below
within 12" of eachsideof the oost

PLAN VIEW

2" min.

2-1n" min. and 5" max.

2" min.

at frst interior bay, provide 2x blocking at guard posts
with holddown anchors; attach blocking with lod
lhreaded nails top and bottom, each side

guard post.
SECTION

Figure 26. Guard Post to Rim Joist Erample

see FIGURE 24 for guard
componenl atlachment
reouirements

guard posl

rim ioist
hold{o,lrn ancfior

minimum (2)112"

diameter thru-
bolts and washers

f f 
n*"*'

F
l-- rim joist

tjoist

hold-dofln anchor

Fists

I /-align guard

I / post at ictst

f/ locations

F
F-rimioisl

hold-down andror -/

at Fist location b€tween tcists
PLAN VIE\A'S

mtn.
2-1n" min. and 5" max.

mtn.

SECTION
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STAIR REOUIREMENTS
Stairs, stair stringers, and stair guards shall meet the
requirements shown in Figure 27 though Figure 34 and
Table 6 except where amended by the local jurisdiction.
All stringers shall be a minimum of2x12. Stair stringers
shall not span more than the dimensions shown in Figure
28. Ifthe 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) %" 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 lhe posl as shown in Figurc 12.

An intermediate landing may also be provided to shorten

Figure 27. Tread and Riser Detail

- 
ns€f nray t € oF|6n, but', shsllnot albw the

'. Pa55€gP of a 4'di.IrElcr
'. sphere

10- ninimum 
I

=. .-

f- --- rbars: 1x mataflal, mhrurn
l ,--:--it\

I '. tEeds: s.. Fbu,! 29.nd T.bb 6

3i/,1' - 1,1/a' no6ing; .ros|.rg
lhall mt d€vratg from ona
iroth€r by mo.e than 3tr

the stringer span (see provisions below). If the total
veaical height ofa stairway exceeds l2'4", 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 [R3l1.7]. If only cut stringers are used, a

minimum of three are required. For stairs greater than

36" in width, a combination ofcut and solid stringers
can be used, but shall be placed at a maximum spaclng
of 18" on center (see Figure 29). The width ofeach
landing shall not b€ less than th€ width of the stairway
served. Every landing shall have a nrinimum dimension
of 36" measured in the direction of havel and no less

than the width ofthe slairway served [R3l1.7].

Figure 28. Stair Stringer Requirements

rmr 3pgr : 7-O fq sodtErn pirE

mar. rsl - 6'{ kr a|tEr TabL l apaciaa

CUT STRINGER

I
I n€x span = 16'5* tor soutlrem ptne

-

nrar. span = 13'-3'fo. olh€r Table I gpecies

SOLID STRINGER

Spocies Stringer Stringer

7-3/1' fira'lmlm I
.i!ec tEight ihdl ,

nol (bviile koan '
oalc aalo.hea by
nF.e t|.n 3lE'

Figure 29, Tread Connection Requirements

Atl,acfirnenl per tread at each stringer or lgdge,:
2r_ or tl treads - (2)8d threaded nails or (2)t8 sct€ffi t-12"
3x treads - (2)16d thraaded nails ot (21#8 sc{etvs >3-12'

treads: see Table 6

tread; attach rt ith (4)10d threaded
nails or (4ts8 wood screws :3- long

Southem Pine 2x4 or 514 2x6
Douglas Fir Larch,

2\4 or 514 2x8 or 3x4

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

3. Design values based on north€rn specios wilh no incising
assumed.

SOLID STRINGER

American wood Council

Table 6, Minimum Tread Size for Cut and Solid

Redwood. western Cedars,
Ponderosa Pine3, Red Pine3 2x4 ot 514 2x1o or 3x4
1. Assumes 300 lb concentraled load, U288 defieclion lirnit, No

2 grade, and wet service condilions.

CUT STRINGER



Figure 30. Stair Guard Requirements Figure 31. Stair Stringer Attachment Detall

rim ioist
oulside

sloped iist hanger,
minimum do{vnload
capacny of 625 lbs:
8ee JOIST HANGERS
for mofe requirements

ATTACHMENT WTH HANGERS

slair guard is rgquired tor
stai.s with a tolal ris€ ot
30f or more: s€c GUARD
REOUIREMENTS foT
mo(e infomation

stair guard height:
34'min. m€asured
hom nosing ot step

Openings for reguired guards on
sides of slsir treeds shall noi allow
a sphere 4-316" to pass through.

T.iarEular openirE shall
not permit the passag€
of a 6" diameter sphere.

STAIR HANDRAIL REOI'IREMENTS
All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 32A) [R3l 1.7.7]. The
bandrail 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)

lR3 I I .7.7.1l. Handrails shall be graspable and shall be

composed of decay-resislant andlor 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 sreater

Figure 32A. Handrail Mounting Examples
Fa3lsn handfiIla oer ftaiuitctur€r reomnE rdatbn3

3t1136' lo no6in9
ol alrliE, lypical

than 6-7r". Type II rails with a perimeter greater than
6-%" shall provide a graspable finger recess area on both
sides ofthe profile [R3l1.7.7.3]. All shapes shall have a
smooth surface with no sharp comers. Handrails shall
run continuously fiom a point directly over the lowest
riser to a point directly over the highest riser and shall
retum to the guard at each end (see Figue 33). Handrails
may be intemrpted by guard posts at a turn in the stair
lR3l1.7.7.21.

Figure 328. Handrail Grip Size
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STAIR FOOTING REOUIREMENTS IR4O3I

Where the stairway meets grade, attach the stringers to
the stair guard posts as shown in Figure 34. Posls 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 fiost 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

Figure 33. Miscellaneous Stair Requirements

REQUIREMENTS), posts may terminate below the

bottom tread elevation. Bolts are only required ifa guard
post is required.

STAIR LIGHTING REOUIREMENTS IR3O3.6I

Stairways shall have a light source located at the top
landing such that all stairs and landings are illuminated.
Thc light switch shall be operated from inside the house.

However, motion detected or timed switches are

acceptable.

Figure 34. Stair Footlng Detail

cul posl at boltoan |fead
elevalion when no slair
guard is required

stair
stringer

1 0"x 1 0 squars or
'12' dia. footing

(2)%" diameter thru-bolts
rvith washers requirBd only
if guard is requit€d; othemise
use (2) t B wood screws >}'%'
lorE or (2) 16d threaded naib

Attach 2r4 bearing block using
(8) t,8 wood screws >G%' long
or (8) 16d hrFded nails

frosl depth

-t6i"

4x4'
post

E

(\l

FRAMING AT CHIMNEY OR BAY WINDOW
All members at a chimney or bay window shall be
framed in accordance with Figure 35. Headers may span

a maximum of 6'-0". When a chimney or bay window is

wider than 6'{", one or more 6x6 posts may be added to
reduce header spans to less than 6'-0". ln such cases, the
post footing must meet the requirements in the
FOOTINGS section. Headers with a span l€ngth greater
than 6'-0" require a plan submission. Headers shall be

located no more than 3'{" from the end of the trimmer
Jolst.

Triple trimmer joists are required on each side ofthe
header ifjoist spacing is 12" or 16" o.c. or if the trinuner
joist span exceeds 8'-6"t otherwise, double trimmerjoists
are permifted. Trimmer joists may bear on the bean and
extend past the beam centerline up to L/4 as shown in
Figures lA and 2, or the trimmerjoist may attach to the
side ofthe beam with joist hangers as shown in Figure

lB. Joist hangers shall each have a minimum download
capacity in accordance with Table 7. Bohs or lag screws
used to attach the hanger to the ledger shall fully extend
though the ledger into the 2-inch nominal lumber band
joist (l-%" actual) or EWP rim board. Otherwise a
freestanding deck is required.

Table 7. Trimmer Joist Hanger Download
Canacitv
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Figure 35: Detail for Framing Around a Chimney or Bay Window

a = 3'{' maximum riple joist
hanger, lypical
(Tabl€ 7)

ledger
board

,_docking may

/ , 

extend 6" maximum
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joist or dm board
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It is intended that this documenl be used in conjunction with competent design, accurate
fabrication, and adequate supervision of construction. While every effort has been made
to insure the accuracy of the information presenled, the American Wood Council and its
members do nol assume responsibility for errors or omissions in the document, nor for
designs, plans, or construction prepared from it. Those using this document assume all
liability arising from its use.
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Gommentary to
Prescriptive Residential

Wood Deck Construction Guide
DCA 6

Foreword
This Comnentun'lo DC'A 6 Prescriptive Residential
ll;ood Deck ConstnK'tion Gr c has been requested by
builders. building officials, and others, to provide
background information and example calculations for
various sections and tables of DC.4 6.

The DCA 6 Connnentan follows the same organization
as DCA 6. Discussion ofa particular provision in DCA 6
is found in the DC,{ 6 Conlmcntat} by locating the same

section or subseclion found in DC,'I 6. Not every section
of DCA 6 has a conesponding commenlary section. The
DCA 6 Conncntul provides background information
intended lo give the reader an understanding ofthe data
and/or experience upon which the provision is based.
One or more examples ofthe calculation procedures
used to produce several of the tables are given to
illustrate the scope ofconditions covered by the table.

The provisions of DCA 6 come primarily from the
Internationaf Code Council's & t ernationu I Re si d cnti ql
Code (IRC).ln devef oping the DCA 6 Conncntary, data
available from laboratory tests and experience wilh
structures in-service was analyzed and evaluated for the
purpose ofproviding a consislenl explanation. Il is
inlended that this document be used in conjunction with
competent design, accurate fabrication, and adequate
supervision ofconstruction. Therefore, AF&PA does not
assume any responsibility lbr errors or omissions in the
DCA 6 Conunentary', nor for designs or plans prepared
from it.

Inquiries, comments, and suggestions fiom readers of
this document are invited.

American Wood Council

Background
In August 2006, the American Forest & Paper
Association's American Wood Council (AWC)
Technical Committee formed an ad-hoc task group to
address prescriptive provisions for residential wood deck
constuction. Represenlatives of the wood products
industry, home builders. connector manufacturers,
building officials, and truss industry were represented on
the task group.

The Technical Committee urged the Task Group not lo
"reinvent lhe wheel," bul to review existing information
to determine if there was something on which to build.
One resource reviewed was a document developed by
tbe Fairfax County, Virginia Department of Public
Works and Environmental Services titled "Typical Deck
Details." Wilh Fairfax County's permission, this became
the basis for DC,4 6.

Since Fairfax Counly's Tyltit'ul Deck Detdils was
developed for a specific geographic location, DCI 6 was

expanded to apply on a national basis (e.g. addition of
westem lumber species). The first version of DCA 6 was
Dosted lo the AWC website in October 2007.

Copyright @ 2013 Amcrlctn Wood Coun€il



Basis
As stated in the boxed text on the cover of DCA 6,
provisions and details are based on the Intemational
Code Council's (lCC\ International Residentiul Code
(IRC). The oiglnal version ofDcl 6wasbasedon the
2006 IRC. Subsequent versions of DCA 6 incorporated
changes based on published supplements (approved code
changes) to the 1RC. The current version ofDCl 6 is
based on the .?009 /l?C.

Alternrtive Methods and Msterials
A key point for users is the statement: "This document is
not intended to preclude the use ofalternative methods
and materials." Further,,fRC RlM.l I states: "An
altemative material, design or method ofconstruction

shall be approved where the building official finds that
the proposed design is satisfactory and complies with thc
intent ofthe provisions of this code, and thal the
material, method or work offered is, for the purpose
intended, at least the equivalent ofthat prescribed in this
code." While AWC develops design tools and guidelines
for wood construction, it is recognized that decks are

built with matenals other than wood. Many of these
materials undergo scrutiny through a code evaluation
process such as that promulgated by ICC's Evaluation
Services. The result is typically an Evaluation Service
Report (ESR) for the product. The building official is
typically the authority having jurisdiction and makes the
final decision regarding all construction methods and
materials.

MINIMUM REOUIRf,MENTS

l. This document applies to single level residential wood
deck only. Multiple level decks will likely have stairs
that create additional concentrated loads that are not
considered in the joist and beam span tables for DC,1 6.
Non-residential decks or balconies typically require
design by a liccnscd professional.

2. Table I does not provide an exhaustive list of
preservalive treatments and retention levels for ground
contact lumber. The American Wood Protection
Associatton (AWPA) is a non-profit organization which
is responsiblc for promulgaling voluntary wood
preservation standards. AWPA Standards are developed
by its technical committees under an ANSI accredited
consensus-based process. Note also that many
preservative treatments undergo scrutiny through a code
evalualion process such as that promulgated by ICC's
Evaluation Services. The result is typically an
Evaluation Sewice Report (ESR) for the product.

3. Smooth shank nails are prone to "backing out" of
wood due lo moisture cycling. Threaded nails include
helical (spiral) and annular (ring-shank) nails as defined in
ASTM F 547.lncluding the common terms "spiral" and
"ring-shank" is important to ensure availability from
lumber yards. Reference design values for post liame
ring shank nails in accordance with I STM F1667 are
provided in D.11; Pott Fruu( Rinq Shunk Nuill
(AI&PA 2007). Tabulated values are calculated in
accordance with the 2005 National Design
Speci.ficationo (NDS! ) .for lYoocl Construction yield limit
eouatlons.

4. ir'DS Chapter I I contains spacing, end, and edge
distance requirements for various fasteners, including
bolts and lag screws.

5. When subjected to standardized laboratory tests that
accelerate the corrosion process, metal connectors and
fasteners exposed to the chemicals used in ACQ, Copper
Azole, or ACZA exhibit higher rates of corrosion than
connectors and fasteners exposed to CCA. Users should
rigorously apply recomrnendations of the chemical
manufacturers and the treating industry - to usc
corrosion resistant fasteners and cormectors or zinc
coated (galvanized) fasteners and connectors with
corrosion protection at least equivalent to that of hotdip
galvanized products. Additional information is available
from various sources including:
http: rvl rv.arvc.orgHelpOutreach; laqr('orrosion.html

6. Concentrated loads, such as those created by hot tubs
and planters, are beyond the scope ofDCl 6.

7. Structural members and connections shown in DCA 6
have been sized based primarily on a uniformly
distributed floor live load of40 psf and a dead load of l0
psf(table footnotes specify where other point loads have
been considered). Ifa deck is not prone to sliding or
drifting snow, the criteria in DCI 6 can be
conservatively applied to a deck with a uniformly
distributed snow load of40 psfand a l0 psfdead load.

Amcrican Wood Councll



The 1RC provides guidance on applicability of
provisions ofthe ,fRC for high wind and seismic regions
as follows:

*R301.2.1.1 Design criteria. Construction in regions
where the basic wind speeds from Figure R301.2(4)
equal or exceed 100 miles per hour in hurricane-prone
regions, or I l0 miles per hour elsewhere, shall be
designed in accordance with one ofthe following:..."
Several altemate mclhodologies are subsequently listed.
This indicates that provisions of the 1RC are applicable
in hurricane regions less than 100 mph and less than 110

mph elsewhere.

"R301.2.2 Seismic provisions. The seismic provisions
ofthis code shall apply to buildings constructed in
Seismic Design Catcgories C, D6, D1 and D2, as

determined in accordance with this section.. .

Exception: Dclached one- and two-family dwellings
located in Seismic Design Category C are exempt
from the seismic reouirements ofthis code."

8. 1RC R703.8(5) requires attachment of flashing
"...Where exterior porches, decks, or stairs attach lo a
wall or floor assembly ofwood-frame construction."
Aluminum flashing should not be used if it will be in
contact with treated lumber. Lumber treated with
preservatives such as alkaline copper quat (ACQ),
copper azole (CA), or ammoniacal copper zinc arsenate
(ACZA) all contain coppcr. As a result, they will
corrode aluminum flashing as well as ferrous metals.

9. /RC Rl l0.l Use and occupancy states: 'No building
or structure shall be used or occupied...until the building
official has issued a certificate ofoccupancy..."

10. See Commentary for Alternative Methods and
Meteriels.

DECKING REOUIREMENTS
The Arnerican Lumber Standard Commiftee (ALSC)
Polict.frn' Et uluution of Rtcontmeruled Spans.for Spun
Rated Decking Prorirc Lr (ALSC Decking Policy)
provides a uniform method for assessing span rated
decking products which are produced from many
different species ofwood, and graded under several
different grading standards. This ALSC policy covers
specific products classified by size as decking and are

assigned a recommended span ofusually 16" or 24".
This policy is not intended to be used for the assessment

or approval of decking spans in excess of 24". The range
of current grading rule specifications and species

requires the establishment ofa unifonn common
analyical procedure for assessing the appropriateness of
these producls relative to the recommended spans. This
ALSC policy establishes this uniform analyical
procedure.

The analysis for maximum span rating assumes the
following design conditions:

l Span - Two-span continuous with load applied to
only one span.
2. Seasoning - Green use condition (Moisture
Content >19%), assumed to be 23% MC or greater.

3. Deflection Limit - Deflection under design loads

using calculated average allowable modulus of
elasticity shall not exceed L/180.

Load Conditions - Allowable span analysis includes the
following two load conditions with load applied on one
span ofa two-span continuous beam:

a. Uniform Load - the calculated maximum
allowabfe fiber stress in bending derived from ASTM
D255 5 and D245, or the ln-grade test procedures of
Annex I (ofALSC Dccking Policy) equals or
cxcceds the stress induced by a 70 psf uniform load
on the recommended span. The analysis assumes

normal load duration.
b. Point Load - the calculated maximum allowable
fiber stress in bending denved from ASTM D2 55 5

and D24J, or the In-grade test procedures of Annex
I (ofALSC Decking Policy) equals or exceeds thc
stress induced by a 220 lb. point load applied at the
midpoint ofthe recommended span. The analysis
assumes Tday load duration.

See Commentary for Alternrtive Methods and
Materials for decking materials not covered by the
ALSC oolicv
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JOIST SIZE
Joist spans are based on lumber size andjoist spacing.
The span ofajoist is measured from the centerline of
bearing at one end ofthe joisl to the cenlerline ofbearing
at the other end ofthe joisl and does not include the
length ofthe overhangs. Joist spans are limited to a
maximum of l8'-0" to ensure appropriate design of
beams and footings. Iflongerjoist spans are designed,
joist hangers, beams, posts, and footings will have to be
analyzed to ensure appropriate load path. See span
calculator at s u u .al c.or g for simple span conditions
without overhangs, however spans shall not exceed | 8'-
0" when used in conjunction with DCA 6.

For simple span applications without overhangs and
uniformly distributed loads, maximum joist spans are as

shown in Table 2. Span calculalions in Table 2 assume a
40 psflive load, l0 psf dead load, L/360 deflection limit,
No. 2 grade, and wet service conditions.

Span calculations in Table 2 forjoists with overhangs
(cantilevers), in addition to the 40 psflive load and l0
psf dead load, assume L/ 180 cantilever deflection with a
220 lb point load (same as used for span rated decking),
No. 2 grade, and wet service conditions. The 220 pound
point load controlled in certain cases such as 2x8 and
2xl0 at 12" and 16" o.c. - which is why the spans are the
same (see Table C2). Defleclion controlled for almost all
12" o.c. spacings and most 16" o.c. spacings.

Joist spans can extend (overhang) past the joist bearing
centerline up to Lrl4 as shown in Figure lA and Figure 2,
or thejoists may attach to the side ofthe beam with joist
hangers as shown in l'igure I B (however, joists shall not

be attached to opposite sides ofthe same beam).
Allowing joists to span from opposite sides ofthe beam
without appropriate consideration could potentially lead
to a condition where beam capacity is exceeded.

Incising factors are used for refractory species including
Douglas firJarch, hem-fir, and spruce-pine-fir. Hem-fir
spans control for these tbree species combinations.
Northem species design values are used for Ponderosa
pine and red pine with no incising assumed. These
species are combined with redwood and westem cedar
since incising is not necessary for naturally durable
wood (heartwood of the following species: decay-
resistant redwood and cedars - comer sapwood is
permitted if 90 percent or more ofthe width ofeach side
on which it occurs is heartwood), therefore design values
are comparable. Northem species design values control
spans for these four species combinations.

Table C2. Areas Where Point Load Controls
l$aximum Joist Spans with Overhangs*.

220Ib point
load controls

W'nh Osrhrlc! uc to !/a'

'Se€ Table 2 for footnotes.

BEAM SIZE & ASSEMBLY REOUIREMENTS
Deck beam spans are in accordance with Table 3 and can
extend past the post centerline up to Lsl4 as shown in
Figure 3. Beams are sized based on tributary load fiom
joists within the span limits shown in Table 2. Joists are
assumed to span from one side only. Allowing joists to
span from opposite sides ofthe beam without
appropriate consideration could potentially lead to a
condition where beam capacity is exceeded.

With appropriate assumptions, Table 3 could be used to
size beams withjoists spanning from both sides. Since
tabulated values for beams assume % ofthe joist span to
calculate tributary area, using 2x the joist span for cases

wherejoists span symmetrically (equaljoist spans) fiom
opposite sides is acceptable. For example, assume there
are 8'4" joists spanning fronr opposite sides ofthe same

beam. The column in Table 3 labeled for l6'-0" joist
spans can be used to size a b€am in this case.

Refractory species and naturally durable species are
combined because ofthe incising factor. Even though
design values for naturally durablc species are lower
than those ofthe refractory species, the incising factors
applied to stength and stiffness values ofrefractory
species offset the differences. Therefore, span
differences are rninimal. Northem species design values
control spans for these species combinations.

Amcrlcan Wood Council



DECK FRAMING PLAN
A framing plan shows the layout ofthe primary
structural systcm. Examples of structural elements
include:joists, bcams, ledger board, posts, lbotings,
stringers, treads, and the R?e, size, and spacing of ledger
board fasteners. Figure C5 shows an example of a
typical deck framing plan.
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Figure G5. Example of Typical Deck Framing Plan

JOIST-TO.BEAM CONNECTION
Joist-to-beam connections must be installed to handle
forces in several directions. Options I and 2 handle
gravity loads through bearing ofthe joist to the beam,
while Option 3 requires nails to resist these downuard
loads. All thrcc oDtions hale becn evalualed to ensure

that an uplift load created by a 220 lb point load at the

end ofa cantilevered joist will be resisted.

Manufacturers regard connectors with missing nails as

mis-installations and do not recommend thev be installed
as such.

JOIST HA\GERS
The loads listed in the Table 3,A are derived from the
worst case condition for each joist size based on Table 2

(508 lbs, 654 lbs, and 771 lbs for southem pine at 24"
o.c. for 2x8,2x10, and 2x12, respectively). For simplc

span applications without overhangs, as shown in Table
2, note that spans are identical to those shown in Table 2
with overhangs for southem pine joists at 24" o.c.,
therefore the same joist hanger capacilics as shown in
Table 3A will work for spans u'ith or without ovcrhangs.

American wood Council



POST REOUIREMENTS
1RC section R407.3 specifies a minimum 4x4 (nominal)
wood column sizc. Rcquiring a minimum 6x6 post in
DC,4 6 is conservative for most deck applications.
Funher. this simplification allou's a deck height ofup to
l4' and provides adequate bearing for beams. Note that
notching ofthe posl to accommodate a nominal 3x, 4x,
or 2-ply 2x beam exceeds limits for bending members.
so for lateral load conditions, the post would need to be
dcsigncd pcr thc National Design Specification" INDS'1
for llootl Cons truc' ti on.

Prohibiting attachment ofthe beam to the sides ofthe
post with fasteners only (Figure 9) ensures wood-lo-
wood bearing and avoids potential issues that could arise
from using inappropriate (non-corrosion resistant)
fastencrs.

For 3-ply 2x beams, a post cap is required since the
remaining cross section at the post notch would not be
sufficienl to provide adequate connection ofthe beam to
the column. The connector shown in Figure l0 is readily
alailablc with cxtra corrosion protection and offers uplift
and lalcral load resistance.

Provisions for Alternative Methods and Materials
allow for other post sizes and post-to-beam connections
if approved by the building official. For example, in
order to use a 4x4 post. it would require the use of a post

cap connection as shown in Figure 10. Tbcre is nol
enough cross sectional area in a 4x4 to pernrit the let-in
notch detail as shown in Figure 8. Connector hardware
for a 4x4 post is generally limited to 2-ply nominal 2

inch beams or 4 inch nominal beams. Certain post caps
may be adjusted to fit a 3-ply 2 inch nominal member
onto a 4x4 post. but must be special ordcred and
manul'acturcd manually. Contacl a conneclor
manufacturer to determine if there are solutions for
connecting a single 3x nominal member onto a 4x4
posr.

Assuming that identical species will be used forjoists
and beams, an analysis ol'Table 3 revcals thal a
ntaximum trrbutary area ofapproximately 8l ft']urll
result ifsouthem pine is used (see calculations under
FOOTINGS for Lr: l8 -0" and LB: 8'-0" for 2-2xl2l.
This results in a load on the post of 4,061 lbs. A 4x4
southern pine No. 2 post l0' in height would work in this
situation (assuming pinned end fixity). Similarly, for
other Table 3 species, assuming joists and beams are the
same species, a maximum post load of 3,? l7 lbs is
calculated. A 4x4 No. 2 post 8' in height will work in
this case (westem cedar controls). lfdifferent species are
used forjoists than are used for beams, an analysis is

required to detemrine the maxintum tributary area on the
DOSt.

FOOTINGS
Footing sizes are based on the assumptions of 1,500 psf
soil bearing capacity and 2,500 psi compressive strength
of concrete which are the minimum values based on ,lRC
Tables R401.4.1 and R402.2. The following equations
are used to size footings (see Figure C l2):

Figure C12, Footing dimensions and variables
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Table C4 shows additional footing diameters and
thicknesses forjoist spans not shown in Table 4.

Coordinating the footing thickness with post base and
anchor requirements means ensuring that post anchor
length does not exceed the thickness of the footing.

Assumes 2,500 psi compressive strength of concrete.
Coordinate fooling thickness with post base and anchor
requrrements.

Round
Footing

Diametel

1,500 psf soil bearing capacity.

LEDGER ATTACHMENT REOUIREMENTS
Fastener spacing requirements in Table 5 are based on
2009 IRC R502.2.2.1, which is based on testing at
Virginia Tech and Washington State University
(Carradine et al., 2006). Testing was conducted for three
common deck ledger constructions using %" diameter
lag screws and bolts. In the lests, two types ofband joist
materials were used: 2x l0 spruce-pine-fir (SPF) luurber
and 1-inch-thick Douglas-fir (DF) laminated veneer
lumber (LVL) rim board. SPF has a relatively low
specific gravity of G = 0.42, so otber denser species
groupings (e.g., hem-fir, Douglas-fir-larch, and southem
pine) can be conservatively substituted. Similarly, the
l "-thick rim board is the minimum thickness that is
currently sold in the marketplace. Thicker composite rim
board products with equivalent specific gravities of0.50
or greater (such as southem pine) can be conservatively
substituted for the LVL band joist material tested.

According to 1RC R3l I .3.1. the distance from the top of
the threshold to the top ofdeck boards cannot exceed 1-

%". lfa door does not swing over the landing or deck,
the step-down can be up to 7-%". The ledger can be

lowered for improved drainage, subject to meeting
maximum step-down heights for accessibility and means

ofegress, edge distance and spacing requirements, and
shear design at connection requirements ofNDS
3.4.3.3(a).

The basis for edge distances and spacing between rows
(Figure l9) is NDS Tables l1.5.lA and ll.5.lD,
respectively, for perpendicular to grain conditions. Per
1r'DS Table I 1.5. 1A, edge distance is 4D (where D is
fastener diameter) for the loaded edge. For %" diameter
bolts, 4D = 2" edge distance.

Per NDS Table I 1.5.1D, spacing between rows is based

on the '/d ratio of the fastener. For a l-Yt" ledger and rim

board, rd = l-t/,t' tt 2t':3 and the minimum spacing is

(5i + 19p1 7 t l-"/r6u -this is rounded up 1o l-5/8". Per

footnote 2 of /r'DS Table I 1.5. I D, the maximum spacing
between fasteners is 5". This requirement is based on
potential shrinkage ofthe ledger which could create
tension perpendicular to grain stresses if the outer edges

ofthe ledger are constrained by bolts.
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The requirement for minimum distance between the top
ofthe ledger and the bottom row of fasteners (Figure l9)
is based on NDS 3.4.3.3(a) for shear design al
connections. When the conn€ction is less than five times
the depth, 5d, ofthe bending member from its end, the
adjusted design shear is calculated as follows:

fa ',1 A 12
v,'=l:F"'bd" ll+lL5 '_JL o I

Solving for d. yields the following:

d"' = 3 v.d'l (2 F'" b)

Assuming a hem-fir No. 2 ledger, the rcf'erence
horizontal shear design value, F, : 150 psi. The adjusted
shear design value, F',, is based on a wet service factor,
C11 :0.97, and incising factor, Ci :0.80. The maximum
allowable lateral design value of 725 lbs for %" bolts and
385 lbs for %" lag screws - is based on testing at
Virginia Tech and Washinglon State University
(Carradine et al., 2006). Spacing calculations assume
that bolts or lag screws at the end ofthe ledger have half
lhe tributary area of interior bolts or lag screws and that
the shear at interior bolts or lag screws is halfofthe
interior bolt or lag screw reaction. Therefore, the
minimum value of d. is calculated assuming V. equals
one-half ofthe allowable lateral design value for ihe %"

bolts (72512 lbs) or %" lag screws (385/2 lbs). Resulting
valucs of d" are as fbllows:

%" bolts Y," laols
2x8 d": 5.47" d" = 4.43'
2xl0 4:6.43" d":5.21'
2xl2 d":7.33" d" = 5.9"

The problem with these effective depths is that a 2x8
lcdger connected to a 2x8 bandjoist wilh bolts will not
work (see Figure C19).

Possible solutions for the 2x8 band ioist include:

l) Free standing deck.
2) Stetrdown the deck 7-'/n" from the threshold per

1RC rcquirements and connect to thc wall below.
Note that this solution is prohibitcd ifthe wall is
for a walk-out basement.

3) Require lag screws for 2x8 bandjoist and revise
required d" = 4.5" as shown in Figure 19.

4) Allow bolted connections for 2x8 bandjoist if
bolt spacing is reduced to the same as that for
lag screws (only applies to %" bolts without
stacked washcrs as shown in 1'able C5) as

shown in Figure 19.

5) Reduce bolt spacing requirements for 2x8 ledger
to 2x8 bandjoist. When d" : 4.5", V,: 202 lbs,
and the back-calculated adjustment factor is 0.56.
Based on Table 2, the maximum joist span for a

2x8 is l0'-6". This results in revised spacing for
%" bolts as shou.n in Table C5.

Continuous flashing is required as shown in Figure l4 to
prevent water intrusion behind the ledger. One
altemative to this detail would be continuous flasNng
with a drip edge, however, this would be labor intensive
because the flashing would requirc notching at every
dcck joist location.

Connection of ledgers to empty hollow masonry cell
blocks (Figure l6) ofexisting construction is generally
not practical because most manufacturers ofconcrete
block anchors do not published allowable shear values
for a ledger connected to a hollow masonry block of
unknown compression strength and wall thickness at lhe
point ofattachment. Due to the uncertainty and lack of
test data for this application, a free standing deck is
recommended (see Figures 2l and 22).

1-112" deckino
3/4" floor ---------..

2" min.

5" max. & 1-t8" min.
4-1t2" < 5-1n"

NG

2" min.

2x8 band joist
2x8 ledger

Figure G19. Edge Distance and Spacing
Requirements for 2x8 Band Joist and 2xB
Ledger.

Table C5. Revised Bolt Spacing Requirements
lor 2xB i to 2x8 Band Joists,

Joist SDan
6'-0' &
lgss

6L1" to
8L0"

8L1" to
10L0"

10L1" to
12',-0*

%" boll 32" 24" 19" 16"
%"br/'tuvit1W

stacked washers
27" 't 6" 13"
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DECK STABILITY
The requirement for diagonal bracing when a deck is
greater than 2 feet above grade is applicable to both free-
standing decks and decks supported by a ledger.

Ifthe deck is attached to lhe house as shown in Figures
14, I 5, | 6. or 23, an altemative to knee braces for deck
stability (Figure 22) is installation ofdecking at a 45
degree angle to the deckjoists. Decks are stiffer laterally
with diagonally oriented lumber decking versus decking
installed perpendicular to joists.

With respect to hold down tension devices, ,lRC
R502.2.2 requires anchorage to the primary structure for
both vertical and lateral loads as applicable. Further, the
1RC includes hold down tension devices as a prescriptive
means to achieve compliance with the lateral load
connection requirements without requiring engineering.
Figure 23A was taken directly from the FEMA Honle
Buildcr's Guide lo Saisntic Resi:;l tt Constt'udiotl

(FEMA 232) which refers to it as an "above-code
recommendation." In lieu ofthe prescriptive hold down
tension device specified, an altemate engineered
connection delail is permitted or the deck can be
designed to be ftee-slanding.

While Item 7 of DCA 6 Minimum Requirements states
that the document does not address wind or seismic
design issues, some interpret R502.2.2 to be applicable
in all cases since lateral loads can be developed by other
sources including people moving or dancing on a deck.
Another interpretation is that the lerm "as applicable" in
R502.2.2 means the provision is only required for code
prescribed loads. The only code prescribed lateral loads
are rvind and seismic.

Where deck joists are perpendicular to the house floor
joists, blocking between house joists and boundary
nailing ofthe house floor diaphragm lo lhe blocking is
reoulreo.

GUARD REOUIREMENTS
Figure 24 requires that openings nol allow the passage of
a 4" diameter sphere. However, il does not address
openings undemeath a fixed deck bench used in place of
guards. All openings, including those undemeath
benches used in place ofguards, shall not allow the
passage ofa 4" diameter sphere.

Additionally, iffixed seating is adjacent to guards. the
guard height should be measured from the seat rather
lhan the deck surface. This will help minimize exposure

to falls over lhe top ofthe guard due to individuals
standing on deck seats.

/RC Table R301.5 requires guard in-fill components (all
those except the handrail), balusters, and panel fillers to
be designed to withstand a horizontally applied normal
load of 50 pounds on an area equal 1o I square foot. This
load need not be assumed to act concurrently with any
other live load requirement. Baluster connection
requirements shown in Figure 24 have been designed to
resisl that load.

GUARD POST ATTACHMENTS
Both the /RC and ,|rttottutionql Building Coda (IBC)
speciry that guardrails and handrails be capable of
resisling a minimunr concentrated live load of200 lbs
applied in any direclion. Commonly used residential
guardrail post connections were laboratory tested at the
required load level for a code-conforming assembly per
the 18C (Loferski et al.. 2006). A commercially available
connector, typically used in shear wall construction, was
tested in a post-to-deck residenlial guardrail assembly.
The connection passed a load lest based on code
provisions for a'lested assembly." Connection details in
Figures 25 and 26 reflect these test resuhs.

A minimum requiremenl of 1,800 lbs for the hold down
connector ensures adequate capacity (Loferski et al.,
2005) for a 36" maximum rail height. A higher rail
height requires design ofa higher capacity connector.
Manufacturers' tabulated values for hold down
connectors typically include a load duration (Co)
increase of 600lo since connectors for shear walls are
used to resist wind and seismic loads. The 200 lbs
concentrated load requiremenl for guard rails is assumed
to be a l0 minute load duration (e.g. it would not see a

maximum 200 lbs outward load for more than l0
n)inutes cumulatively in its lifetime). Therefore. Cp=1.6
is used for hold downs in this application.

This section requires deck guard posts to be at least 4x4
nominal with a reference bending design value not less

than I , 100 psi lo ensure suflicient bending stress in the
post. Assuming the lever arm is 39.5" (36" + 1.5" deck
board + 2" edge distance), the bending moment is 39.5"
x 200 lbs = 7.900 in-lbs. Bending stress, f". is calculated

as follows:

M/S1a^a1= 7,900 in-lbs / 7.146 in3 = 1,106 psi.

No.2 grades ofall Table 2 species meet this requirement
with the following assumptions. The adjusted bending
design value, F'6, is based on a wet service factor, CM:
0.85, and incising factor, C; = 0.80 (Douglas fir-larch,
hem-fir, spruce-pine-fir). A load duration factor, CD =
I .6, is assumed for consistency with the hold down
device used to connect the guard to lhe joist.

Figures 25 and 26 show minimum and maximum
spacing requirements for bolts in deck joists and deck
rim boards. The 5" maximum spacing is per footnole 2

ofND.l Table I I .5.1 D. This requirentent is based on
potential shrinkage ofthe joist or rim board which could
create tension perpendicular to grain stresses if the outer
edges ofthe deck joist or rim are constrained by bolts.

Am.rlcan wood Councll



STATR REOUIREMENTS
Figure 29 shows 5/4 boards spanning | 8" or less. As
noted under DECKING REQUIREMENTS commentary,
specific products classified by size as decking are
usually assigned a recommended span of 16" or 24".

Addilionally, /RC Table R301.5 footnote (c) requires a
300 lb concentrated load check on stair treads. Analysis
revealed that 2x6 No.2 southem pine works for a 34.5"
span (36" - %" bearing at each end) when the 300 lbs is

dislributed across 2 inches (e.g. 150 pli). This is based
on L/288 defl.ection criteria (lCC ES Acceplance Criteria
174 requires '/s" deflection limit: 36"/0.125" = 288).
Other species will not calculate for that span using 2x6.

Solid stringers were analyzed as simple span beams
using the horizontal span not the actual stringer length.
Cut stringers werc analyzed with 5.l" depth which is
based on 7.75:10 rise to run ratio. A size factor. C'. of
1.0 is used since 2x l2 is the size basis.

STAIR FOOTING REOUIREMENTS
Slair stringers should be supponed by b€aring at the end
where the stainvay meets grade. The detail shown
assumes a 40 psf live load and l0 psfdead load over a
tribulary area of 18" and one-halfofthe maximum span
permitted for solid stringen ( l6'-6" for southem pine
and l3'-3" for other species). This calculates to 625 lbs
and 500 lbs, respectively. For soulhem pine, seven #8
wood screws would be required. Northem species would

require eight #8 wood screws ( | 6d box or comnron nails
would be comparable).

While bolts are sometimes used for this detail, proximity
to the end ofthe stringer could lead to splitting ofthe
sfinger - especially cut stringers. The 2x4 bearing block
alleviates this situalion. However. in addition to the
bearing block, bolts would also be required to provide
lateral support ifa guard post is used.

FRAMING AT CHIMNEY OR BAY WINDOW
1RC R502. l0 on framing of openings stales: "Openings
in floor framing shall be framed with a header and
trimmerjoists. When the headerjoisl span does not
exceed 4', the headerjoisl may be a single member the
same size as the floorjoist. Single trimmerjoists may be
used lo carry a single headerjoist that is located within
3'ofthe trimmerjoist bearing. When the headerjoist
span exceeds 4', the trimmerjoists and the headerjoist
shall be doubled and ofsufficient cross section to
support the floorjoists framing into the header.
Approved hangers shall be used for the headerjoist to
tdmmerjoist connections when lhe headerjoist span
exceeds 6'..."

Trimmer Joist Size and Span Limited bv Concentrated
Load from the Header
Where the header frames into the trimmer joist. a

concentrated load is created. This condilion was
evaluated assuming one ply ofa double trimmer joist
carries the uniform load and one ply carries lhe point
load from a 6' header. The analysis revealed that the
distance liom the end ofthe trimmer ioist to lhe Doint

where the header frames into it - designated as

dimension "a" - must be limited. The maximum distance
was calculated based on joist spans given in Table 2. A
maximum distance ofa = 3'was chosen to cover
common framing conditions. Triple trimmer joists are

required on each side ofthe header ifjoist spacing is 12"
or 16" o.c., or ifthe trimmerjoist span exceeds 8'-6";
otherwise a double trimmer joist is permitted. If *a" is
less than that shown in Table C7a. a double lrinrmer ioist
is also oermitted.

Bending and shear were checked to determine the
reduction in a double trimmer joisl span \vhen carrying a

6' header. For a simple span beam, with a concentraled
load offset from the cenler, maximum moment is
calculated as Pab/Lr and maximunr shear is calculated as

Pb/L1, where P is the concentrated load based on the
tributary area carried by the header, b = L1- a. and Ly is
the trimmer joist span.

Moment controlled for this analysis in determining a",,..
\,ty'hile shear was evaluated, the NDS permits the shear
load to be reduced within a distance "d" (equal to the
joist depth) from the end ofthe joist. Wi th lhat reduction,
shear did not control any ofthe spans evalualed.

Amerlcan Wood councll



Table C7a. Maximum Distance "a" from Trimmer
Joist End to a Point where a 6' Header Frames into
a 2-ply Trimm€r Joist.
Species Trimmer Size ?-ar

2-2xa
Southern Pine 2-2x10

2-2x12
2-2x8
2-2x10 16"
2-2x12 19"

Redwood. Western 2-2x8 14',

Cedars, Ponderosa Pine', 2-2x10 16"
Rad Pine2 2-2x12 18"
1. lncising assumed for refractory species including Douglas

fr-larch, hem-fir, and spruce-pine-lir.
2. Design values based on northern species with no incising

assumed.

The trimmer hanger capacilies listed in Table 7 are based
on southem pine joist spans at 12" o.c. or 16" o.c.
spacing {whicheler conlrols). The reaclion is a

cornbination of the concentrated header load Pb/Ly and
the tributary unifonn load between the rimmer and the
next adjacent joist. Another way of tabulating trimmer
hanger capacities is shown in Table C7c based on
rirnmer spans. Linear interpolation oftabulated values is
pennitted.

Trimmer Joist Span Limited bv Concenfated Load on
the Ledser
Bolts or lag screws used to attach the trimmer hanger to
the ledger are required to fully extend through the ledger
into the band joisl or rim board. If a typical face

rnounted hanger is installed where only nails are used to
attach the hanger to the ledger, the ledger would carry a
large portion of the load. Since a concentrated load
would be created on the ledger, it would be resisted by
the bolts at the end of the ledger. As discussed under
LEDGER ATTACHMENT REQUIREMENTS, the
provisions for minimum distance, d", between the top of
the ledger and the bottom row of fasteners (Figure l9) is
based on NDS 3.4.3.31a) for shear design at connections.
Based on this analysis, rrimrner joist lengths would need

to be lirnited to the maximum trimmer joist spans shown
in Table C7b. regardless ofthe trimrnerjoisl species or
number ofplies. Since this analysis is based on a simple
span rimmer joist, a trimmer joist witb an overhang of
up to L1i4 would be conservative. The load on the end of
the cantilever would reduce the reaction at the ledger.

Table C7b. Maximum Trimmer Joist Span (LJ) Based
on Oistance "a" from the Trimmer Joist End to the
Point where the Header Frames into the Trimmer.l a

Ledger Species Size a = 1' a=2' a = 3'
2xB 5'-9"18' 7-5' 8'- 11',

24"
29"

Southern Pine 2'10 g',-2" 10-11' 12 -T
2x12 9-s', 11'-T 12 - r0'

14"
Douglas. Fir-Larch, Hem-
Fir. SPF'

Dougb Fir-
l-arch, Hem+ir,^
Spnrce+ineFi|.

4-6" 6-0"2xB
2x10 6'- 10" 8'-6' 10- 1"

2x12 8-9' 1A -4'7'-0'

1.

2.

3

4.

Red Pine3,
Redwood,

Westem Cedar 2x12 6'-7" 8'-3' 9-1O
Assumes 6'header span. See Figure 35 for header, trimmer,
and ledger framing detaals
Incising assumed tor refractory species including Douglas fir_

larch, hem-fr, and spruce-pine-fir.
Design values based on nonhern species with no incising
assumeo.
Shading indicates where triple trimmers are required See text
for alternate 2-olv trimmer conditions

Table C7c. Trimmer Joist Hanger Oownload
Capacitv Based on Trimmer Span.
Trimmer Span Minimum Capacity, lbs

860
1060

1260
1460

1500

Examples
I ) Assume a 2x l0 redwood joist spanning l2'-0" at

16" o.c. (per Table 2) framing around a 5'wide by 2.5'
deep chimney. Set a 6' header 3' from the end of lhe
trimmer joist. A riple trimmer joist is required since the
span exceeds 8'-6". If the trimmer hanger does not attach
through the ledger to the rirn board or band joist, the
trimmer joist span is lirnited to 9 -8" per Table C7b.
Several solutions exist:
- Reduce alljoist spans to 9'-8".
- Lrl4=2'-5" so L1 * L1l4: 12-I" total joist length,

which would provide the same square footage.
- Place a post under the center ofthe header to reduce

the header sDan.

660
10'

12'

14',

16'

18'

2x'10 6'- 5" 8'- 1" 9'- 8"
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2) Assume a 2x8 westem cedarjoist spanning 8'-0" at
24" o.c. (per Table 2) fiaming around a 5'wide by 1.5'
deep bay window. Set a 6'header 2' fiom the end ofthe
trimmer joist. A double trimmer joist is permifted since
the spacing is 24" o.c. Ifthe trimmer hanger does not
aftach through the ledger to the rim board or band joist,
the trimmer joist span is limited to 5'-9" per Table C7b.
Several solutions exist:
- Reduce alljoist spans to 5'-9".
- Place a post under the center ofthe header to reduce

the header span.
- Increase joist size to 2xl0 which will span 8'-1" per

Table C7b.

3) Assume a 2xl2 southem pine joist spanning l8'-0"
at l6" o.c. (per Table 2) framing around a 5'wide by 1.5'

deep bay window. Set a 6' header 2' from the end ofthe
trimmer joisr. A double trimmer joist is permitted since a
:24" which is less than a."":29" in Table C1a.
However, ifthe trimrner hanger does not attach through
the ledger to the rim board or bandjoist, the trimmer
joist span is limited to I I -2" per Table C7b. Several
solutions exist:
- Reduce all joist spans to I l'-2"
- Place a post under the center ofthe header to reduce

the header span.
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APPENDIX

SAFETY GLAZING REQUIREMENTS: 1RC
R308.4 states that safety glazing in window glass is
required when the existing house wall acts as a barrier to
adjacent stairs, landings, and areas at the top and bottom
ofstairs. Ifa window or portion thereof falls within the
area shown in Figure Al, glass panes within that area
should be safety glazed. Safety glazing should reduce
injury due to accidental impacl when ascending or
descending stairs. Application ofsafety glazing film to
glass that was not originally treated is acceptable 1o meet
this reouirement.

Copyright @ 2013 American Wood Council

Exceptions to this requirement include:

- When a protective bar is installed on the accessible
side(s) ofthe glazing 36" + 2" above the deck
surface. The bar shall be capable ofwithstanding a

horizontal load of50 plf without contacting the glass

and be a rninimum of l-%" in height.
- The side ofa stairway, landing, or ramp has a

guardrail or handrail, including balusters or in-fill
panels, complying with the provisions of Sections
R3l1.7.6 and R3l2 and the plane ofthe glass is
more than 18" from the railing.

- When a solid wall or panel extends from the plane of
the adjacent walking surface to 34" - 36" above the
floor and the construction at the top ofthat wall or
panel is capable of withstanding the same horizonlal
load as lhe protective bar.

glass in windo\Ns wilhin
thb area adjacent slars
mlst b€ saf€ty glaz€d

Figure Al. Safety ghzing requiremellr.

Amerlcan Wood Council
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