DECKS

PLAN REQUIRED

Two {2) Sets
SITE PLANS

Two (2) sets required that include:

1. Property lines

2. Set back lines
3. Residence outline, garage and all out-buildings in proper locations. All dimensions must be included.

BUILDING PERMIT APPLICATION
Completed (acquired at BSD Information Counter)

HOMEOWNER’S PERMIT AFFIDAVIT

Attached to Building Permit Application. If homeowner is not doing the construction, a licensed
contractor is required.

FOUNDATION PLAN (figures i and 2)

Plan view: Standard (see figure 1), Floating (see figure 2)
All dimensions locating post holes must be shown.

FOOTER PLAN (figures 3 and 4)

[tems that must be shown:

Footers for decks not exceeding 72 inches in height (see figure 3)

1. Hole diameter to be 12 inches throughout.

2. Minimum depth of hole must be 32 inches.

3. 8 inches of concrete placed in bottom of hole.

4. Backfill around 4X4 posts with either compacted earth or poured concrete.

Footers for decks exceeding 72 inches in height (see figure 4)

1. Hole diameter to be 18 inches throughout.

2. Minimum depth of hole must be 42 inches.
8 inches of concrete placed in bottom of hole. 6X6 post MUST be set in concrete with a 12 inch

number 4 rebar penetrating the post 6 inches above the 8 inch foundation.






FRAMING PLAN (figures 5 and 6)

Items that must be shown:

Plan View (see figure 5)

1. All beams sized with spacing dimensions shown.
2. All joists sized with direction of joists and spacing dimensions shown.

Elevation View — height of deck measured from finish grade to deck floor must be shown. (see figure
6) AC units are not permitted to be installed directly on top of decking.

CONNECTIONS (figures 7, 8 and 9)

Items that must be shown:

1. Rim joist of deck to rim joist of residence.
2. Beams to posts.
3. Joist to beams.

GUARD RAILS (figures 6 and 10)

Elevation view must show:

1. 36 inches minimum height.

2. Guardrail constructed to prevent a 4 inch sphere from passing through.

3. A baluster other than a traditional vertical pattern must meet all building requirements and be
approved by a plans examiner. A guard rail is not required if the deck height is less than 30

inches from finish grade.

HAND RAILS (figure 11)

Itemns that must be shown:

. Location of stairs (use figure 5)

. Indicate rise and run of stairs showing material sizes.

. Show handrail attached stairs. Handrails shall provide graspability. Handrails with a circular
cross section must have an outside diameter of at least 1 V4 inches and not greater than 2 inches,
Handrails with a perimeter greater than 6 ¥4 inches must provide a graspable finger recess area

on both sides of the profile.
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Joist and beam sizes are based on a 40 psf LIVE LOAD using pressure treated lumber.

' J;
2x6 @ 16” on center 9-5
2xX 6 @ 24” on center 7-10”
2x8 @ 16” on center 12’-5”7
2 x 8 @ 24” on center 10°-2”

2X10 @ 16” on center 15’-10

2 X10 @ 24" on center 13’-17
2X12 @ 16” on center 18’-10”
2 x12 @ 24" on center 15-5"

INSPECTTONS REQUIRED

Most decks can be installed and approved with only two inspections a footing inspection and a final inspection.
In some cases a third inspection maybe required.

1. Footing — After all post holes are excavated with all loose debris and water cleaned out but before

concrete is placed.
2. Final — After all work is completed including stairs, handrails and guardrails. For decks less than 36

inches in height (measured from the bottom of the lowest floor joist to finish grade), the decking boards
must be left off at the beam and ledger board to expose the fasteners, beam and joist sizes and flashing

at the ledger board.
M& where the dec&gng boards Lagnot be left oft at the final lnspggi on.,

additional inspection trip is required.

The homeowner or contractor is not required to accompany the inspector during his/her inspection. However,
it is the responsibility of the contractor to notify the homeowner of the inspection date in order to allow free

access to the property, i.e., unlocked gates, no pets in yard, etc.

The building permit and drawings must be on site and available for the inspector. If the homeowner or
contractor cannot be available for the inspection, the permit and approved drawings must be left in a
waterproof bag or container clearly marked “building permit” and left in a visible location.
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DECK - [LLUSTRATED

FIGURE 7: DECK TO SIDED WALL
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DECKS - ILLUSTRATED FIGURE 10: DECK RAILING
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FIGURE 11: STAIR DETAILS

f The ailowable Rise and Run are:
Rise 8.25 inches maximum
Run ? inches minimum
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resrivRienial Wood
Deck Construction Guide

Based on the 2009 International Residential Code
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L. This document applies to single level residential
wood decks only.

2. All lumber shall be identified by the grade mark of,
or certificats of inspection issued by, 2n approved
lumber grading or inspection bureau or agsncy
(www.alsc.org). All lumber shall be a naturally
durable species (such 25 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 limit=d to those shown in Tabls 1}
[R317 and R313]. All lumber in contact with the
ground shall be approved praservative treated wood
suttable for ground contact. [R317. 1.2}

3. All nails shall meet the requirsments of 45734 F
1657, Thrsaded nails as stated in this document
include helical (5piral) and annular (ring-shaak;
aails. Wood screws shall mest the requirements of
ANSTASME 813.6.1. Bolts and lag screws shall
mest the requirements of ANSI/ASME B15.2.1.

4. Throughonut this document, %" diamster bolts and

lag screws are specified for various comnections.

Edg= distance aad spacing requirements are based

on V2" diameter fasteners. [f largsr (or smaller)

tasteniers are specified, edge distance and spacing
azeds to be adjusted.

To resist corrosion, the following is required

[R317.3]:

« All screws, bolts, and nails for use with
prassrvativs treated wood shall be hot-dipped
zinc-coated galvanized steel, stainless steel, sificon
bronzs, or copper. Fasteners to be hot-dipped
galvanized shall meet the requirements of 45T 4
(33, Standurd Specification for Zinc Coating
(Hot-Dip) on [ron and Steel Hardwarz, Class D
for fasteners /3" diameter and smaller o Class C
for fasteners with diametars aver 75",

A

coated steel with coating weights in accordance
with ASTM B 693, Class 55, minimurm.

All hardware (joist hangers, cast-in-place post
anchors, etc.} shall be galvanized or shall b=
stainless steel. Hardware to be hot-dipped prior to
fabrication shall meet ASTM 4 633, Standard
Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the FHot-Dip Process, G-185
coating. Hardware to be hot-dipped galvanized
after fabrication shall meet 4ASTAL 4723,
Specification for Zinc (Hot-Dip Galvanized)
Coatings on [ron and Steel Products,

* Fasteners and connectors exposed to salt water or
located within 390 feet of a salt water shoreline
shall be stainless steel gradzs 304 or 315.

= Other coated or non-ferrous fasteners or hardwars
shall he as approved by the authority having
Jjurisdiction.

Decks supporting large concentrated loads such as

hot tubs are beyond the scope of this document.

This document does not apply to decks which wil]

experience snow loads, smow drift loads, or stiding

snow loads that exceed 40 psf. This document does
not address wind or seismic design issues.

Flashing shall be cotrosion-resistant meta] [R703.3]

of minimum nominal 0.019-inch thickness or

approved non-metallic material. Aluminum should
not be used in dirsct contact with lumber treated
with preservatives that contain opper such as ACQ,
Copper Azole, or ACZA.

Decks shall ot be used or occupied until final
inspection and approval is obtained.

This document s not intended to preclude the nuse of

1.
ather construction methods or matzrials not showm

herein.

American Waad Council



Table 1. Common preservative
. a
for sawn lumber in ground contact.

treatm

ents and retention levels (peh)

Specias " ACQ.B | ACQ-C_| ACQ-D | CAB | CuN-w
Southern Pine | 040 | 040 | 040 | 021 | 0.1
Douglas Firtarch | 040 | 040 | NR 021 | 0.1
Hem-Fir | o4 | o040 | 040 | 021 ) 0.1
Porderosa Pine | 040 | 040 040 | 021 0.11
Red Pins | 0.40 0.40 040 | 021 0.11
Sprucs-Pine-Fir NR | 040 NR NR NR
Redwood NR NR NR NR NR

=d on the Amearican YWWood Prataction

* Prasarvativas and ratentions listed in Table 1 ar2 bas
Assaciation (ANPA) Book of Standards. NR = Traatments

Mot Racommendad,

DECKING REQUIREMENTS

All decking material shall be composed of dimension
lumber (2" nominal thickness) or span rated decking in
accordance with the American Lumber Standard
Committze Policy for Evaluation of Recommended
Spans for Span Rated Decking Products (IV ovember 3,
2004,. Attach decking to each joist with 2-8d threaded
nails or 2-#3 scraws. Space decking boards
approximatsly “/3" apart. See Figure 11 for decking
connection raquirsments at the fm joist. Decking may
be placed from an angle perpendicular to the jois?s o 4
angls of 45 degress to the joists. Each segment of
decking must bear on 2 minimum of 4 joists (or 4
supports)

Decking not mesting these requirements may be
substituted when the product has been approved by the
authority having jurisdiction.

JOIST SIZE

The span of a joist i measursd from the centerline of
hearing at one end of the joist to the senteriine of bearing
at the other end of the joist and does not include the
ength of the overhangs. Use Table 2 to determine joist
span based on lumber size and joist spacing. See Figurs

| and Figure 2 for joist 5pan types,

Table 2. Maximum Joist Spans (L;)

Joist Spacing (o.c.)

With Overhangs up to L /4%

Without -::Nsrl'lau'igs1
Species Size 12" 15" 24" 12" 18" 24"
2x3 13 -8" 12'-9" 10 -2" 19'-9" 19'-9" 107 -2
Southern Bine Zx10 17 -5 15100 13 -1 [15-6" 158 1F-T
2x12 18 -0" 18'-0" 15'-5" 18 -0" 18 -Q" 15 -97
Dougias Fir- 2}(8 12- - 6" 11- - 1-1 9: - 171 91 - 5:: 91 _ 5:: 9, . 1,'
Larch, Hexm-Fir, 2x10 18" - 8" 13 -7 111" 13 -7" 13 -7 111"
SPF <2 18 -0° 15-9° 12-10"]| 18-0" 15-9" 120"
Redwood, 2x8 11 -8 10-7" 8-8 g.5" 3-8 3 - 6"
Wastern Cedars . o _an Y i o
2 ' ” o0 = 12_3 ’[2_3 10_7
Ponderosa Pina, 2x10 14 -1 13' -0 10'-7 St £ - Sl
Red Ping* 2x12 17" -5" 15' .17 12'-4" | 18'-3 15" -1 12" - 4"
1. Assumas 40 osf liva load, 10 osf d2ad l0ad, /760 deflaction, M. 2 grade, and wet sersica sorditians,
See Figurz 13, o
2. Assumas 40 asf ivs load, 17 osf dead foad, L1130 cartilevar deflection with 22718 soint load, ta. 2
3rada, and wat sarvica onditions. 3ae Figurs A ard Sigurs 2. .
3, incising assumad for rafactory sgacies including Jauglas fir-arsh, pemirn, 3nd 3ar.ee-gine-ir
4 Dasigr values 3ased or northam sgacies with 79 incising assumad.

Amarican Farest & Paper Association



~~ PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

Figure 1A. Joist Span - Deck Attached at House and Bearing Over Beam
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Figur= 1B. Joist Span — Joists Attachad at House and to Side of Beam
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Joists shall not frame in from opposite sides of the sams

BEAM SIZE & ASSEMBLY REQUIREMENTS

- Lo o bearn. See JOIST-TO-BEAM CONNECTION dstails
Deck beam spazs shall be in accordance with Table 3 o ’

. arta ot Fla meak / Cigure .
and can extend past the post centerline ap to La/4 a3

5 3 o, . 7 ey Thars g+a - N

showa in Figurz 3. Joists may bear on the beam and Whers multiple 2x membsrs are used, the deck’s beam is
extznd past the beam centerline up to Ly/4 as shown in assembled by attaching the members ideutifid {n Table
Figures |A and 2, or the joists may attach to the side of 3 in accordance with Figure 4. [Table R602.3(1)]

=

ths beam with joilst hangers as shown in Figure 1B

Tabile 3. Deck Beam Spans {Lz)' for Joists Framing from One Side Only
Joist Spans (L) Less Than or Equal to:

10’ 12 14 16’ 18’

Sp=cies Size* 5' 8

2.2x6 71 B 1r1 6; . 2:- 5; _ 6" 51 . Ou 4: B 8" 4, _ 4,, 4' B 1"
2-2x8 9 -2" 7-11" 7-1" g'-8" 6-0" 5 -7 o4 -2
2-2x10 11°-10"  10'-3" 9'-2" g§-5 T7-9" 7-3" §&-10
Southern _2-2x12 13 -11"  12°-0" 10°-9° 9'-10" 9-1" 8 -8" 8 -Q"
Pine 3-245 g3 -7" 7' a" & - 11" 5 - 3" g - 10" 5 _5" 5 . 2"
3-2x8 11 -4 9-11"_8-11" 8-1" 7-8" 7-0" &§-7
3-2x10 14'-5" 12'-10" 11'-6" 10'-8" 9-9" g'-1" 8 -7"
3_2x12 171_5u 15v_1|v 13"6" 12l_4r! 111_511 10,-8,, 10'-1"
3%6 or 2-2x8 5 -5" 4 -8 4'.2" 3-10° 3-8 3 -1 2 -9
3x8 or 2-2x8 6-10" 5-11"  5-4" 4-10" 4-8 4'-1" 3-8
DouQ,as i ar "” ' ”» ' " 7 " ] "

Fir- 3x10 or 2-2x10 8 -4 7-3 5-6" 5-11 5-6"  5-1 43
Larch?, 3x12 or 2-2x12 g -g” g -5" 7-8" 6 -10" 6-4" 5-11" 5.7
Hesn;-inrZ, 4x6 5 -5" 5-6" 411" 4 -8" 4'-2" 311" 3.g"

F n Y~ ] =7 "

3 ar_g" r_an - LA~ ;—v_11 5 -0 D_2 4v< n"
P\ed‘NOQd, Ax8 ,8 5,, 7, 3u Ov 6!0 > 0" J-Tr-1 g -1" =1 10,,
Western 4X10 9-11 8'7 7'8 T'J 2 -0 0 - 3_8
Cedars, 4x12 11’ -5 9 -11" g -10" g -1 7 -6" 7 -Q" 5 -7
Z?”“F;"sa 3-2x6 7.4  §-8 6-00 §-8 5-1" 4-9° 4-5
”;eirinfed 3-2x3 9.3 &-8" r-7" &-11" 6&-5 6-0" §-8

3-2x10 12'-0"  10'-5" 9-4" 3-8 T-19° T7T-4 6-11
3-2x12 13 -11" 12-1"  19'-9" _9'-10" 9 -1" & -8 3 -1
[ Assumes 40 osf Iiva load, 10 ost dead load, L1360 simple span bear deflection limit, 1130 zantilevar deflection limit, Na. 2
grade, and wet servica conditians. ~
2. Incising assumed for refractory species including Douglas fr-arch, hem-fir. and spruce-gine-ir.
3. Design values based on northem species with na incising assumed. i
4 3eam depth must be aqual ta ar greatar than joist depth f joist hangers ar2 used (see Figurs 3, Opfiar 3.
Figure 3: Beam Span Types _
ot of opticnal overnang (may
& e ) i
JRUSES BEENS 73 ocour at 2ach end) —
oo Fea— J‘;:::::;
VA 3 \(1 R A
14 i ” N / j / ‘ [” ;’-‘il.,...-i"_'é

(
g
h}
3
4

fices at interior

nost iocations

B
|
I
|
]
I
e
L
L

Amerizan Forast & Paper Associaftion



Beam Assembly Details

Figure 4.
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tit5ide member to the

attach 2gch o

inside

member 35 shown here.
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DECK FRAMING PLAN

A framing plan shows the joist and beam las yout; the
location of the ledger board, pasts, and footings, and the

typs, size, and spacing of the ledger board fasteners. S
5 for an ezample of a typical deck framing plan.

Figiure

arg

JTS

Figure 5., Typical Deck Framing Plan
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JOIST-TQ-BEAM CONNECTION

oist shall be attached to the beam a3 sko= i in
2 6. Jolsts may oear on and overhang past ths beam
.

m of L/4. Use Option 1 or Option 2 to atach
Hall only be used (f thz

;_4

.1

Llr
joist t0 t12 bzam. Option [ 3
deck i3 attachad to the house with a ledger (see
LEDGER ATTACHMENT REQUIREMENTS; or a3
showm in Figurs 23. Machanical fasteners or hurricans

slips used a3 shown i Option 2 must have 2 minimum
capacity of 100 [bs in both uplift and lateral load
directions. Joists may als0 attach to the side of the beam

with joist hangsrs per Option 3. Joists shall not frame in
from opposite sides of the same beam. See JOIST
HANGERS for more information. Hangers, clips, and
mechanical fasteners shall be galvanized or stainlsss
MINIMUM REQUIREMENTS).

stzel (328

Figure 6: Joist-to-Beam Detail

38d thrsadad OF O »

ioe nails - K7 mechanical —

17 5n ors side, -\ —7 fastanercr %
I hurricane olip

1 o0 tha sthery Q‘/(

[ P T
(91 Hor 1

B

shall only he
useff i ;"‘ck
o house

JOIST HANGERS

Joist hangers, as shown [n Figure 7, shall ¢
minimum download capacity in accordance with Tabls
34, The joist hangsr shall be selected from an approved
anufacturer’s product data based on the dimensions of
4’= plst or header it (s carrying. Joist l’%anmrs shall be

LIS

galvanized or stainlsss steel (3¢ MINDVIUY.
RE QI’JIRED/IEN T3).
clearancss o

52 {oist hangers with nside flangss when cls
¢ of the beam or [edger board dictats. Do not use

clip angles or brackets to support joists.

2ach bave 2

Table 3A: Joist Hanger Download Capacity

Joist Size | Minimum Capacity, ibs

243 600 11
2x10 700 |
2x12 800 |

POST REQUIREMENTS

All deck post sizes shall be 6z6 (nominal) or larger, and

B
he mazimum height shall be 14'-0” measursd to the
be cezntered on
7

unuersxde ofths beam. Posts shall b

n E -+ = = = 1 e ezt -
focrings. Cut 2nds of posts shall be fsld :.;aated wmith an
= el o P o .
approvad orsSSTVAILYE (31C3 45 SOPPEr 2apatisnale)
i 1, I 1 1t T = prg?
R472 127 The baarz shall bs atashzd to ’ae QCD' by

iding

notching the 5x6 as shown in Figurs 8 or by providing
it appm'f’d post cap to coungct the beam and post as
own in Figurs 10. All 3-ply beams shall be connscrzd
st ﬂao Aldl thri-bolts shall hav=

to the post by 2 post <
washars under the bolt ad and ot Artachment of the

1 ) 5 . =2 Tl —

beam to the side of the post #laout ook shing is
1t = T e g

grohibited (53¢ Figurz 7).
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JAL WOOD DECK CONSTRUCTION GUIDE -

Figure 8. Post-to-Beam Attachment

Figure 9. Prohibited Post-to-Beam Attachment
Condition

Raquirements
1
':;' il \\_
A (‘ 17 13" dtamatac el
S Bl Wik wasrars

548 rin. ‘:Lz h i
N —L N otenpost

2comadatas hegm

RIM JOIST REQUIREMENTS

Aftach 2 continuous rim joist to the ends of joists as
shown 1n Figurs (1. Attash decking to the dm joist as
shown in Figurs U1. For more decking attachment

rsquirsments, see DECKDNG REQUIREMENTS.

Figure 10. Alternate Approved Post-tg-Beam
Post Cap Attachment

———

i ———

‘:’/é_:___________ﬂ___ Soid s3wn o7
= —ﬂx—-—-_.____ﬂ__:;é;iul&-pmbeam
— ‘...__h“‘“—~_,__‘7_

x5 min,

gast —

Figure 11. Rim Joist Connection Details

= Zeaciing 1o oo of dm joist wein
aded nalls cr F10 2 3™

403 2

threadad nails or (33842 1 3

HITY NGO SCIRHS
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FOOTINGS [R403] ‘ o
Table 4. Footing Sizes

Sga Figurz 12 and Tabls 4 for foot@g size, Eooti;g Bzam | Joist | Round Squars
thickness, and post attachment oprions and requiremsnts. Span, | Span | Footing Footing Footing
All frotings shall bear ou solid ground aad shall be Ls L, | Diameter | Dimensio Thickness?
placed at least 12 inches below the undisturbed ground i - <10 15" | 137 X
surface or below the frost line, whichever 15 deeper. e [ <14 17" 15" 5" |
Coctast ‘the authon?:*f having jurisdict'u_m to determmine | <1g’ 20" 18" 7"
ths spacified frost line. Bearing conditions shall be e r .
T o S ——— ] <10 17 15 8
v=rified in the fizld by the building official prior to g —] " 5 .
. gy - <14 20 18 g"
plagemsnt of concrste. Whers the building official 218 537 71" —
d=termines that in-place soils with an allowable bearing e = 77 9,,
capacity of less than 1,500 psf are likely to be prasentat ) <1D' 19" 7” r
the sits, the allowable bearing capacity shall be 10 s14 Zg” 20;; 9"
determined by 2 soils investigation. DECK FOOTINGS , | <18 25 23 10"
CLOSER THAN 5-0" TO AN EXISTING EXTERIOR <10" | 21" 19" 8"
HOUSE WALL MUST BEAR AT THE SAME 12° <14’ 24" 22" 10"
ELEVATION AS THE FOOTING OF THE EXISTING <18’ 28" 26" 11"
HOUSE FOUNDATION. <19’ 22" 20" g
Do oot construct footings over utility lines or 14° <14: 26: 24: d 1,”
enclosed meters, Contact local utilities (call 811) S18 30' = 127
before digging. 10" | 24 22, 9
T =214 28" 26" "
Pre-manufactured post anchors shall be galvanized. See 16 <,1| g, 32" 30" ;lg,,
MINDUM REQUIREMENTS. - - == So
@ S | <10 | 25" 23 10
| e [ 80 28" 12"
I ! i18, 34!1 32!,' 14”
T Assumas 1,500 pst soll bearng capacity.
2. Assumas 2,500 psi comprassiva strangth of concrats,
Coardinats facting thicknsss with pcst oass and anchoc

ar
w

Figure 12. Typical Footing Options

_...aﬁ.la,.—ﬁ—- . B b fim i T2
. posts must be T _ e o4
! SiAE A R 13z ik ' _:,! L e 3
g;a,g_ﬁ ! .3' [ ﬂagﬂﬁenaae} _
—= | | T=lE o« i
_"r = '—U‘.— L a oA E
—= = —i = | - Lo s = " !
3 | | a footings must bear|
= " = 1 %~ 4+ . .  cnsoldground
= k] o 4
. S = X
2\3 ’ ' . . : ‘ - : I“ a: 2
F? ’ g | "/ ; i <4
£ P ! &l a
frostdepth 1+ . .4 1 .
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LEDGER ATTACHMENT REQUIREMENTS
[R592.2.2]

GENERAL: Arach the ledgar board, which shall b2
Squal o Ot graater than the deck joist depth but lass than

7t 2qual to the dm joist depth, to the sxisting sxterior

Fin
#2ll 2 accordance with Figurs 14 through Figurs 16.
When 2ttachments ars made to the =xisting house band
joist, the band joist shall he capabls of supporting the
azw dzck. [fthis cannot be verified or conditions at the
2xisting house differ from the details fierein, then sither
2 free-standing dack or full plan submission is required.
See FREE-STANDING DECKS.

SIDING AND FLASHING: House siding ot the
sxterior finish system must be removed prior to
imstallation of the ledger board. Approved corrosion
resistant flashing is required at any ledger board
conmzction to 2 wall of wood framed construction (se=
MINIMUM REQUIREMENTS}. Ses Figure 14 for
continuous flashing with drip sdge. The threshold shall
bz carefully flashed and caulked to prevent water
(ntrusion due to splash from the deck or malting snow
and ice.

MANUFACTURED WOOD [-JOIST: The term “I-
I F': aTIITe

Joist” denotes manufactured wood “T” joists (sze Figure

(Sam) 84

[34). Marny cew homes construcied with wood Loists

include 1" or thicker suginsersd wood products (EWP) —
such as oriented strand board (OSB) or structaral

somposite lumber (SCL) tncluding laminated venaer
tzmbse (LVL) —23 band joists (or riza boards) that can

support the attachment of a deck (see Figurs 14).
Howzvsr, some older lomes might be constructed with
band hoards that are %00 thin (less than 17) to support 2
<. In such cases, a free-standing deck or 2 &2ll plan

dach

submission is cequirsd

MANUFACTURED WOOD TRUSS: A matal plats
connected wood truss (MPCWT) is an snginserad,
rzfabricated structural component designed for 2ach
pecific application. MPCWT’s used ia residential Hoors
rz often installed with 2 2x4 lumber “tibbon” at the

ads of the trusses (ses Figure 13B) to tiz the suds of the
trusses together. The ribbon board, by itself, is not
intended ro support the deck ledger and deck. [ostailing
residential decks when the floor system for the house
uses MPCWT requires 2 standard detail provided by the
truss designer, 2 free-standing deck, or a full plan
submission. Refer to the WTCA Technical Nots —
Attachment of Residential Decks to Wood Truss Floor
Systems for spacial blocking details and attachment

requirements (www.sbeindustoy. com).

o

B v o»

(9]

Figure 13A. Wood I-Joist Profila

Figure 138. Metal Plate Connected (MPC) Wood
Floor Trusses with a2 Zx4 Lumber “Ribban™ at

the Ends of the Trussas

American Waed Cauncgil



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

axtending past joist

1-5i8% man.
57 max.

27 mine.

2x flocs joist,
winod -y‘ch

or MOCHT

syisting —————=—

hangat

“eck jcist

' B! a':’r:a de::‘h of the

toundaticn wali

-rc ;raa"af ﬁ?g é‘n

;*;and ioist

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

;m{}ar‘ a"—c:" ars per manufachurer

- i T

v oo ’ 3 ; approved expansion,
) . —~ - P

: s e —i—-—'_‘ — = sCaxy, of au?i‘?

M znchars with washars
2%k

2 e . — ipist nanger

- jf‘.‘_'l_. i ..
—2x edger f‘cerr" misst 52 gre

than or egual ic the

Figure 15. Attachment of Ledger Board to Foundation Wall (Hollow Masonry)

tg resist corresica ang

ambed anchors <

ger manufacturar
recomemendations | |

Sxisting holiaws
masonry wad

conerats a2

. 1 |
% = £}

this zrea shoulkd

] i e ca:..kec
0 F L.
s ) b deck icist

=
L 1/2" dfameler approved

2poxy or adhesive

anchor noations 5|
(rew construction) |_g / -

anchars with washars

L igist hanger

2,4 ferigaer bogrd. 7
thgn or aquat ic the sizs of e ot
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PROHIBITED LEDGER ATTACHMENTS deck shall be free-standing (se2 FREE-STANDING
Aftzchmenis to axtarior vanzers (brick, masonry, stons) DECKS;).
r nay windows ar2

3 o7
. 1 = 1
[ such cases the

~

Figure 18. No Attachment to House Overhang

Figurz 17. No Attachment to or Through
Extarior Venzers (Brick, Masonry, Stone)

- :r%efhz’r; £
'or Ay

nominal lumber band joist (1-%27 actualj or EWP dm

LEDGER BOARD F ASTE"\ERS

Only those fastaners noted below rs permittad. LEAD hoard bearing on a sill platz or wall plate shall b=

ANCHORS ARE PROHIBITED. constructed with ¥2" lag serews ot bolts with washers per
Tablz 3 and Figure 19 (322 MINDMLM )

ck ledger connection to band joist or rim board. REQUIREMENTS).

Deck le
Th= coznection bstazen 2 dack ledger and 2 2-insh

Table 5. Fastener Spacing for a Southarn Pine, Douglas Fir-Larch, or Hem-Fir Deck Ledger and a 2-inch
Mominal Solid-Sawn Sprucﬁ-Plne-Fir73 Band Joist or EWP Rim Board’

=735

(Deck Live Load = 47 gsf, Dack D2ad Load = 10 psf) _
| Rim Board 6'-0" g-1" 81" 107 A2 T T g
and ; to to | to I to | to | g

Joist Span ' or :
Band Joist | less | 8'-0" 10-0" | 12°-0" | 14’-0" | 15'-0" | 13'.p”

: On-Centar Spacing of Fastzners”

R W

NG}

Connection Details |
Y] | w1 agn 147+ 2" 107 1 3" g
1/” diametar iag screw thh | ’ 17/_ ,,'ilﬁ'lga gg, ' 7?—1 | ﬁn | 147 | 1 .ac, i grv
Y3,," maximum sheathin [ -2 o {22 A N JUS | PSR .
* N g | 1% Lumber? | 30" | 23 | 18 | 15" | 13 L N L
| Toper CTETT " A T [0 S =T :
Yo" diameter Bolt with | . 11[ ':r/_{jvaa ig” J }:_18, :l 1%.: -' 14,u E 7" ! 1?3\-- .l 21;
3,," I RE S =V A ! i e . ar | Wl
12° Mmaximum sheathing | 194" Lumber’? | 36" | 36" | 3 I 290 | 24 ; 21t g
. " diameter bolt with | 1" =9 bogar o 18" 147 Pz i LI - L T
;2" maximum sheathing and S e D° - L B R SR - A S S I A B s (O (-
L =g | I ! | ] | I
V2" stackad washers”™ BERY Lumaer’ 7 | 38" | 38" | 29" | 24" | 21" | 13" | gz
=2 band joist.

Th= tig of *he lag scraw shall filly actand bayond the inside Faca of th
The maximum 3J2p betwya2an 7he %acz of Fhae ladgar Baard and faca <f
Ladgars shall b2 flaskead - caulicad t orzvant water from contacting

Lag scraws and 0cits shal ga faggﬂr d oer F(gu'e 13,

Dack ledgars shajl

2 nall sheathing shall o= 2",
e house gand foist {322 Figuras 14, 13, and 15;

maar, ar gther 200r7v2d materiais a5 astaklisrag

J/ standard 5"g
fnan solid-sann gra Pre-treated dack ‘aagars arz attached 1 2nginesrad waood praducts ”nll,m;m 17+
: mhar including laminatad vanesr lumberj, the ‘e
T 1 307 ibs and 35

cHez, Tagulatad vaiuss gasad an

rsraar (umasr m 3card 573l Ba garcittad o iy
/ 19a T i | 3
Q3 shaztn -.FJ gt _ﬂx;—nﬂﬁ -; P Ie B alor B

1Gard 3md T2 Taca

Telgesn 3nd mam- =
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Placement of lag screws or bolts in deck ledgers
Th= lag scr2ws or bolts shall be placed as shown 1n

2 19. The lag scrsws or bolts shall be staggars
top *o the bottom along the horizontal run of

3|

igur

1
L
om tha

f.'."p

the deck lzdgar (528
scraws ot bolts shall be
jurisdiction.

Figure 19). Proper installation of [ag
be varified by the authority having

Figure 19: Ledger Board Fastener Spacing and Clearances

staager fasteners [ " e
’f‘;g:' Sea Figure 14 ornim

Ses Tzbiz 5 k= (s it Faat :
A = joist fastener spacing
, & 3. . for 223~ *Distznca oan ba raduced o £ 5"
7 2 o tar 7219 FE St m i o o : DRy
< maz ] 3. , for Zx i iag scravs arg used oF bokt
| S 5 7. far Zx12 spacing is raduced o thas of
| lag screws fo atftach 248
, ; ledgers 1o 248 band loisis {1227
7 iry. _— stacked washers not pei y
: Bdes 34" mie stackad washers noi permittad]

Thru-Bolts
Thru-bolts shail have a diamster of %" Pilot holss for

7 1 - . -
thru-bolts shall be Y/3," to 7.5 in diameater. Thru-bolts
equire washers at the bolt head and nut.

Expansion and Adhesive Anchors

Use approvad expansion or adhesive anchors when
attaching a ledger board to a concrste or s0lid masonry
#all as shown in Figurs 15 or a hollow masonry wall
with a grouted cell as shown (o Figurs 14, Expansion

and adhesive anchor bolts shall have a diameter of 72"

Minimum spacing and embedment length shall be per
the manufacturer’s recomunendations. All anchors must

havs washers.

Lag screws shall have a diamster of %" (see MINIMUM

REQUIREMENTS). Lag screws may be used only whsn
the fizld conditions conform to thos= shown in Figurs

(4. Sze Figure 20 for lag scr=w length a2nd shank
requirsments. All lag screws shall be installed with

washars.

Figure 20: Lag Screw Requirements

fengit must axt=o gt 1l | 3 minimum

Tag screws must 32 hof- |
4ipped galvanizac 27
| stziniess ste=i anly

L scrow must penairaie
| /| seyond band soarg
af 1727

e

Lag screw installation requirements: Each lag screw
shall havz pilot holes drilled as follows: 1) Drilla 2"
diameter hole in the ledger board, 2) Drilla /5"
diamater bolz into the band board of the sxisting house.
DO NOT DRILL A %" DIAMETER HOLE INTO THE

BAND BOAED.

=xsting band Soard

2 threaded portion of thz lag screw shall be inserted
into the pilot holz by turming. DO NOT DRIVE LAG
SCREWS WITH A HAMMER. Use soap or 2 wood-
compaiible lubricant as required to facilitate tightsning.
Each lag screw shall be thoroughly tightened (snug hut
not ovar-tizhtenoed to zvoid wood damage).

Amarican Forast & Paper Assaciation



fREE-STANDING DECKS

pre=tapiin m— N
Dazcls which ars frae-stand iz do nof 1t '1z= me 2xferio

Al A F 13t g harrea w2y 7 Aol
Al of TaT 21 Jtl‘u.é 0OUus3 10 3UPPOLt veri 41

- PRESCRIPTIVE RESIDENTIAL WOOD DECK CONSTRUCTION GUIDE

EXISTING HOUSE FOOTING IF LOCATED
CLOSERTHAN 3-0" TO AN EXISTING HOT i
WALL (322 and Fimlrs 12) For bouses with
hasements, 2 cylindrical fhoting (2aisson) is
L,co—mmunded fo minimizz re: ’ed excavation at the
basement wall. Beam size is determined by Tahlz 3,

Figirs 2

instadl diagonals — _
per Figure 22 L_N \.J

jaist avsrhang

e axistng house
§  foundaton wall

DECK STABILITY
Decks greater than 2 &
#ith diagonal bracing.

st abovz grads shail be providad

Figurs 22. Diagonal Bracing Fequiraments

r
{13 348" diametar|
thre-of with
weashers, ynical |

DA A A Y fang T T AS
BRACING PARALI S TS B3E8M

Amaearican

locations

T maximum
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Diagonal Bracing: Provide diagonal bracing both
parallel and perpendicular to the beam at sach post as
showa in Figurs 22. When parallel to the beam, the
hrasing shall be bolted to the post at one end and beam
at the other. When perpendicular to the beam, ths
hracing shail be bolted to the post at one end aand 2 joist
or blocking betwzen joists at the other. When a joist
bracing location, provids

does oot alizn with the
blocking betwsen the adjacent joists. Decks attached to
the house as shown Ia Figurs 23A do 0ot require
diagonal bracing perpendicular to the house. Diagoaal
bracing parallel to the house may be omitted at the beam
adjacent to the house for a free-standing deck attachad a3

showm in Figure 23,

Free-standing Deck - Attachment to House: Attach
the deck rim joist to the existing house exterior wall as
sho7m in Figure 23 for a free-standing deck. The wall
must be sheathzd with minimum */3” wood structural
pansl sheathing. Use lag screws or thru-bolts whar
fastsning to an existing band joist or wall stud; use
expansion anchors or spoxy anchors when fastening to

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

concrate or masoury. DO NOT ATTACH TO BRICK
VENEERS. VERIFY THIS CONDITION IN THE
FIELD PRIOR TO UTILIZING THIS METHOD.
Fastenars shall be 15”7 on center and staggar=d in 2 rows
for fraa-standing decks. Flashing over the dm joist is
raquirsd and must be lestall=d 1 accordance with the
flashing provisions m the LEDGER ATTACHMENT

REQUIREMENTS.

17

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

Figure 23A. Example of a Lateral Load Device
for a Deck Attached to 2 House with a Ledger

= dmck it

slaggerad
A
Ll
GUARD REQUIREMENTS

All decks grzater than 30" above grade are requirad to
havs a guard [R312.1] - one sxamplz is shown o Figure

24 Other methods and materials may be used for guard
construction when approv =d by the authority having

jurisdiction.

Figure 24. Example Guard Detail

— )

50" maximur spacing ———-=— —2x2 Jalusier, ypicad

44 gost. yaweal— — 26A ar 54 Zoard 7
20 MGT NGTCH 7 rai =20
: ia

— Bedom and Jodoam

4 stizeh to quard gost 4ith
2,8d threadad cails
243 waad WS 2247
jong In rside 62
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GUARD POST ATTACHMENTS jaists shall be attached to the rim joist i accordance

D_“"Ef guard posts shall be 2 minimum 4x4 (zominal} with Figurs 26. Only hold dowu anchor models meetins
withan adT 1sted beading design valus qot less thas these munimum requiremen's shall be used. Hold dowyg N

anchors shall bave 2 minimum allowahls tension load of
1,300 pounds for 2 35" maximum rail t beight and b=

g 2f3 - - &

suazd posts tor guards whizh run paralisl to the deck nsta Lfd 11 accordance with the manufactir=
il o - ; autactursr’s
194515 saall 9% aftacied o the outside joist per Figurs 25. 1estructions.

aor guards that oun perpendicular to the dsck

Figure 25. Guard Post to Outside Joist Example
sge FIGURE 24 for guard “guard posis can be insialiad as

threaded nails iop and totiom, each side

(231727 dia. thru-
boits and washars —_

—— crmoonert adachn ..f' shown in Figura Sisl
guard posis may be f q__?:;f& “d‘am e it & .,i-cg ing is ins o wsin Jpisis)
Fgre 1= > Ao =54 H = 2R3 #1 {
loeated on sther side 1 Jurramerts g s insfalizd 2s shown below
| of the gutside-joist - i within 12" of 23ch sids of the post
i
r = = x
h at first interipr bay, provide 21 bigeking ot guard sasts —
guard post ! with hold-down anchors; aftach blocking with 10d 4
I
i
|
L
o
4

cutside-jois

vird-ghoparmy 3nchor-

oists

3 g guard

fm jgis?

rirn moist —LAA—I L
— Rold-down arx;ﬁpr/ i |

' - at it location batnean icists
ZEAN YIEWS
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STAIR REQUIREMEXNTS

Stairs, stair stringers, and stair guards shall mest the
requizements shown in Figurs 27 through Figurs 34 aad

Tablz 6 2x22pt whars amendad by the local junisdiction.

All stringets shall be 2 minimum of 2x12. Stair stringsrs
mor= thaa the dimensions shown I £1Z3I2

sxczeds thess dimensions, thsn a

3
shall oot span
23 [ithe st

-

‘ringer span
4x4 post may be provided to s p rh= striager and
shortan its span lzngth. The 4x t shall be potched
and holtzd to the stringst with (2) l/z" diameter through-

olts with #ashsrs per Figurs 8. Thw post shall be
cantered on 2 [2” diamster or 10" square, 6" thick

g

footing. The footing shall be constructed as shown i
Figurs 34 and attached to the post as shown in Figurs 12.
An intermediate landing may also be provided to shortzn

the stringsr span (se€ provisioas below). If the total
vertical height of a stairway sxceeds 12'-0", then an
intarmadiate landing shall be requirsd. All intermediats
stair landings must be designed and coastructsd as 2

ce-standing deck using ths details in this document.
Stairs shall be 2 minimum of 367 in width as shown in
Figurs 33 [R3 11.7]. If oaly cut stringsrs are used, a
minizaum of three ars requirsd. For stairs greater than
36" in width, 2 combination of cut and solid stringers
can be used, but shall be placed at 2 maximurmn spacing
of 13" on centzr (ses Figure 29). Th= Wid‘:h ofeach
landing shall not be less than the width of the stairway
served. Every landing shall have a minimum dimension
of 36" measured in the direction of travel and no less
than the width of the stairway served [R311.7].

Figure 27. Tread and Riser Detail

Figure 28. Stair Stringer Requirements

——sigar may a8 sgen BLz
zhail nat slfow the
passages of 2 47 dameisr

", sohera

19" mimimu

'y —

U —

Figure 29. Tread Connection Requirements

—— rigars: 12 matesial, risimum

f ger ”=dd af 2ach :::z.r;ef r tedger

Afacihm
!
% ar 54 Fasds - (2)8¢ hreaded nails ar [2#8 sarews 22-127 jang:

3x_ frzads - [2)15d threadad haéa or (2 #3 soraws 23-1/27 leng

stnger

max. span = T-37 far southem ine

%, span = F-0° or aher Taole 1 meciss

atT ;ﬁ#&«;p’;‘

Table 6. Minimum Tread Size for Cut and Solid

Stringers’

s oes Cut Solid
Spscies Stringer Stringer
Southem Pins 2x4 or5/4 245

Dauglas Fir Laesh,

Lam-Fir, 3PF% 2x4 or 5/4 _ 2#8 ar 3x4
Hadwnoecd, 'Nastam Cad

ooadarasa Pina’, Red =’... o 2x4 ar3/4  2x17 ar 344
T Assumas 3r-f1 in .crrar‘?'afnd lnad, /233 deflectian limit, Mo.

2 grade, and wat sarvicg sondifiors.

incising 2ssumad for rafractory species 'reluding Douglas -

larch. mam-fr, and soruca-cine-ir
sasad 2r nerther 3gaciss with g iraising

3 Dasign /alles
assurad.
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Figure 30. Stair Guard Requiremaents

Figure 31. Stair Stringsr Attachment Detaji

&0 mazimum
bstween posts

= aiy u‘"eaa‘s shall not afow
E agé-._ = iw% 0 pass Hrgugh.

of4 57 diarmalics :p, =N

rire joist ar—,

cutside joist \

—
% I
Sloged ioist rangar, -/ ™S i
mingrum downiond LT
capactty of 525 bs; ™~

see HXHST HANGERS
for mora rsquirements

ATTACHMEMT WiTH HANGERS

STAIR HANDRAIL REQUIREMENTS
i ' hall t a handrail an

All stairs with 4 or moz2 risers shall have
at least one side (se2 Figurs 324) [R311.7.7]. The
faadrail b2ight measured vertically from the sloped

plane adjolning the tread nosing shall be not less than 34
inches aud 4ot wors than 33 inches (see Figurs 37;
["Q 77 1. Handrails shall be graspabis a;:i shall ’se

pdaad 1€ decas /-r sistant and/cr corrasion rasistan
m a?em.!. Handrails shall be Type I, Typs I, or pro ,,1,;9
equivalsnt a’rasaabi‘j*'r (see Figurs 32B). T/pﬁ Ishali
farz 2 perimeter dimension of ar least 47 and aot greatar

Figure 32A. Handrai! Mounting Examples

“asien mandrails ser mapufachger monmmendaticns

./ 13 iy, ——t— -

!
=
“-:.5

I 1 |

1 .’/-\ 3438 15 angng
/ " of stairs, tymicA
P e i ‘—comasicnrasisiant
Loz — sosi P =
CUMTED 1 GHASD MGUNTES T3 Mais

Amarican

than 6-%". Type [ rails #ith 2 perimeter greater than

5-%a" shall provide 2 graspabls finger racess area on both
sides of the profile !"R:ll 7.7.3]. All shapes shall havs 2
smooth surface with 0o sharp cornzrs. Handr Js shal
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STAIR FOOTING REQUIREMENTS [R403]

Whare the stairway mests grade, attach the stringers to
posts as showm in Figurs 34. Posts shall
bear on footings. All footings shall bear on solid ground
and shall be placed at [=ast 12 inches below the
undisturbed zround surfacs ot below the fost line,
whichaver is desper (52 Figure 34). Stringsrs shall bear
on a 2x4 bearing block attached to the post 25 shown.
Stringers shall not bear on new or sxisting concrsts pads
or patios that are not founded below this depth. When
guards ars not required (see GUARD

the stair guard

rements

=19

Figure 33. Miscellaneous Stair Requ
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REQUIREMENTS), posis may terminate below the
bottom tread elevation. Bolis ars only required if 2 guard
post 15 raquired.

STAIR LIGHTTNG REQUIRENMENTS [R303.5]
Stairways shall havz 2 light source locatzd at the top
landing such that 2ll stairs and landings are illuminated.
The light switch shall be operated from inside the bouse,
ver, motion detzcted or timed switchss ars

Howz
acceptable.

Figure 34. Stair Footing Detail
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FRAMING AT CHIVINEY OR BAY WINDOW

All membars at 2 chimney or bay window shall b2
framed in ascordance with Figure 35. Headers may span
2 maximum of 6'-0". When a chimrey or bay window is
wider than §-0", one or more §x6 posts may be added to
raduce headar spans to less than 6-0". [n such cases, the
post footing must meet the rsquirsments w thes
FOOTINGS section. Headers with 2 span length greater
than 5'-0" require a plan submission. Headers shall be
locatad 0o more than 3'-0" from the eud of the trimumer

Joist.

Tripls trimmer joists ar= required on sach side of the
header if joist spacing 1s 12" or 16" o.c. or if the trimms=r
joist span exceeds 876", otherwise, doubls trimmer joists
ars permitted. Trimmer joists may bear oa the beam and
axtend past the beam centzrline up fo L4 2s shown 1o
Figures 1A and 2, or the wimmsr jolst may atach to the
545 shown . Fizurs

side of the Yeam with |oist hanzses

LB. Joist hangars shall each have a minimum download
capacity in accordance with Tabls 7. Bolts or lag screws
1sed to attach the hanger to the ledger shall fully extend
through the ledger into the 2-inch nominal lumber band
joist (1-%2" actual) ot EWP rim board. Otherwise 2
freestanding deck is required.

Table 7. Trimmer Joist Hanger Download
Capacity

Minimum Capacity, Ibs
1050
1330
1500

Joist Size
Zx8
2x10
2x12

Amarican Forest & Paper Associatioa
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Commentary to
Prescriptive Residential

Wood Deck Construction Guide

DCA 6

Foreword
This Commentary to DCA 6 — Prescriptive Residential

Wood Deck Construction Guide has beeu requested by
builders, building officials, and others, to provide
background information and example calculations for
various sections and tables of DCA4 6.

The DCA 6 Commentary follows ths same organization
as DCA 6. Discussion of a particular provision in DCA 5
is found in the DCA 6 Commentary by locating the same
saction or subsaction found in DCA 6. Not every section
of DCA 6 has a corresponding commentary ssction. The
DCA 6 Commentary provides background information
intended to give the reader an understanding of the data
and/or experience upon which the provision is based.
One or mors examples of the calculation procedurss
usad to produce several of the tables are given to
illustrate the scope of conditions coversd by the table.

The provisions of DCA 6 come primarily from the
[aternational Code Council’s lnternational Residential
Code (IRC). In developing the DCA § Commentary, data
available from laboratory tests and experience with
structures in-service was analyzed and evaluated for the
purpose of providing a consistsnt explanation. It is
intended that this document be used in conjunction with
competznat design, accurate fabrication, and adequate
suparvision of construction. Thersfors, AF&PA does not
as5ume 4ny cesponsibility For srrors or omissions n the

DCA 6 Commentary, nor fr designs or plans praparsd
Vs o) w I &

from it.
[nquiries, comments, and suggsstions from readers of
this document are invited.

American Forest & Paper Association

Background

[n August 2006, the American Forast & Paper
Assaciation’s American Wood Council (AWC)
Tachnical Committee formed an ad-hoc task group to
address prescriptive provisions for residsntial wood dack
construction. Representatives of the wood products
industry, home builders, connsctor manufacturars,
building officials, and truss industry wers represented on

the task group.

The Techaical Committee urged the Task Group not to
“rainvent the wheel,” but to review sxisting information
1o determine if there was something on which to build.
Ons resource reviewsd was 2 docurment developed by
the Fairfax County, Virginia Department of Public
Works and Environmsntal Services titled “Typical Deck
Details.” With Fairfax County’s permission, tus becams

ths basis for DCA 6.

Since Fairfax County’s Iypical Deck Details was
developed for a specific geographic location, DCA 4 was
expanded to apply on 2 national basis (=.g. addition of
wastern lumber species). The first version of DCA 6 was

postad to the AWC wabsite in October 2007.

Copyright & 2009 American Forast & Paper Assaciation, Inec.



Basis

As stated i the boxad text on the cover of DCA 4,
provisions 2nd details are based on the Intermational
Code Council's (ICC) International Residential Code
/IRC). The original version of DCA 6 was based on the
21005 (RC. Subsequent versions of DCA 4 incorporated
“hangss basad oa publishad supplem=ars [ approved sode
changss) to thz [PC. The currens varsion of DCA 5 i3

ARlig =

based on the 2009 [RPC.

Alternative Methods and Materials

A key point for users is the statement: “This documsnt is
aot intended to preclude the use of alternative methods
and materials.” Furthar, /RC R104.11 states: “An
altsmnative material, design or msthod of construction

- Prescriptive Residential Wood Deck Consiruction Guide = Commentary

shall be approved where the building official finds thar
the proposed design is satisfactory and complies with i
inteat of the provisions of this code, and that tha

matsrial, method ot work offered is, for the DUTDOS3
intended, ar lzast the 2quivalent of that prescribed g this
snde.” Whilz AWC develops desigp tools and guidslines
for wood construction, (t i3 r2cognized that decks ara
built with materials other than wod. Many of these
watzrials undergo scrutiny through 2 code evaluation
process such as that promulgated by [CC’s Evalnation
Services. The result is typically an Evaluation Service
Report (ESR) for the product. The building official is
typically the authority having jurisdiction and makes tha
final decision regarding all construction methods and

materials.

MINIMUM REQUIREMENTS
L. This docurnent applizs to single level residential wood

=cls only. Multiple level decks will likely have staiss
that create additional concentrated loads that are not
considersd in the joist and beam span tables for DCA 6.
Non-residential decks or balconies typically requirs
design by a licensed professional,

2. Table 1 does not provide an exhaustive fst of
preservailve treatments and retention levels for ground
comnract lumber. The American Wood Protsction
Association (AWPA) is a con-profit organization which
15 responsible for prozmulgating volunfary wood
preservation standards. AWPA Standards ars daveloped
by its izchnical committees under an ANSI accradited
consensus-hased process. Note also that many
praservatlvs treatments uaderso scrutiny through 2 code
svaluation process such as that promulgared by [CC’s
Evaluation Services. The result is typically an
Evaluation Service Report (ESR; for the product.

3. Smooth shank nails are prons to “backing out” of
wood due to moisture cycling. Threaded nails include
t=lical (spiral) and annular ( timg-shank) nails as defined in
ASTM F 347. Including the common terms “spiral” and
“ring-shank” is important to snsure availability from
lumber yards. R=ference dasign values for post frame
ang shaak nails in accordance with 45T F1557 ars
provided (n D44, Post Frame Ring Shank Nuils

TAF&PA 2007) Tabulated values ar= zalculated in
accordance with the 2003 Nationa! Design
Soecification® (NDS®) for Wond Constructon yizld limit

4. NDS Chapter 11 contains spacing, end, and 2dge
distance requirements for vacious fasteners, including

bolts and lag screws.

5. When subjected to standardized laboratory tests that
accelerate the corrosion process, metal connsctors and
fastensrs exposed to the chemicals used in ACQ, Copper
Azole, or ACZA =xhibit higher rates of corrosion than
connactors and fasteners exposed to CCA. Users should
2commendations of the chemical

rigorously apply rac
manufacturers and the treating industry — tg use
comrosion reststant fastsners and connectors or zine
coarzd (galvanized) fastensrs and connectors with
gomresion protaction at least equivalent to that of bot-dip
zatvanized products. Additional information is availahl=
fnm varous sourcss ncluding:

attp: www.awe.org/ HalpOutreach/fag/Corrosion. htm|

O

5. Concentrated loads, such as those created by hot tubs
aad plaaters, are beyond the scope of DCA4 5.

7. Stractural members and connsctions shown in DCA 5
have been sized based prumarily on 2 uniformly
istributed floor live load of 40 psfand a dead load of |
psf (table footnotes specify whers other point loads have
bsen considersd). [f 2 deck {3 not proue to sliding or
drifting snow, the criteria tn DCA § can be
conservatively applisd to a deck with a uniformly
distributed snow load o€ 40 psfaad 2 19 psf dead load.

G

Amarizan Maad Counci!



A S ALl ol ettt

Ths [RC providss guidance on applicability of
provisions of the [RC for high wind and seismic regions

- | R
a5 follows:

“R301.2.1.1 Design criteria. Construction ia regloas
hers the basic wind speeds from Figurs R30L.2(4)
squal or sxceed 100 milzs per hour in hurncans-prone
c2gzions, or |10 miles per hour elsewhers, shall be
dasigned in aceordance with oge of the following: ...
Several altemate methodologies ares subsequently listed.
This indicates that provisions of the ZRC are applicable
in hurricane regions less than 100 mph and less than 110
mph elsewhere.

17

“R301.2.2 Seismic provisions. The seismic provisions
of this code shall apply to buildings constructed in
Seismic Design Categories C, Dy, Dy and Dy, as
determinzd in accordance with this section...
Exception: Detached onz- and twro-family dwellings
located in Seismic Design Category C are exsmpt
from the seismic requirernents of this code.”

3 [RC R703.3(3; requires attachment of flashing

“  Whers externior porches, dacks, or stairs attach to a
wall or floor assembly of wood-frame construction.”
Aluminim flashing should not be used if it will be in
sontact with treated lumber. Lumber trzated with
preservatives such as alkaline copper quat (ACQ),
copper azole (CA), or ammoniacal copper zinc arsenats
rL_\-CZA) au conta_in copper. As 3 reﬁu[t, th.e'y WID.
corrods aluminum flashing as well as ferrous mstals.

9 [RC R110.1 Use and occupancy states: “No building
or structure shall be used or occupied. . .until the building
official has issuzd a certificats of occupancy...”

10. Ses Comimentary for Altermative Methods and
V]aterials.

DECKING REQUIREMENTS

The American Lurmber Standard Committee (ALSC)
Policy for Evaluation of Recommended Spans Sfor Span
Rated Decking Products (ALSC Decking Policy)
provides 2 uniform method for assessing span rated
dacking products which are produced from many
different spaciss of wood, and graded under several
different grading standards. This ALSC policy covers
spacific products classifisd by size 25 decking and ars
assigned 2 recommended span of usually 16" ot 24"
This golicy is oot intended to be used for the assessmant
ar approval of decking spans ia excess of 24 Ths rangs
of current grading cule specifications and speciss
cequires the establishment of 2 uniform common
analytical procedurs for assessing the appropriaieness of
these products relative to the recommended spaas. This
ALSC policy establishes this uniform analytical

procedure.

The analysis for maximum span rating assumss the
following design conditions:
1. Span — Two-span continuous with load applisd to
only one spar.
7 Seasoning — Green use condition (Moisture
Coatent >19%), assumed to be 23% MC or greater.

3 Deflection Limit — Deflection under design loads
using calculated average allowabls modulus of
clasticity shall not sxceed L/180.

[.oad Conditions — Allowabl2 span analysis includss the
fllowing two load conditions with load applied on oae
span of 2 bwo-span continuous beam:
1. Uniform Load — ths calculated maximum
allowable fiber stress n bending derived from 4573/
D2557 and D243, or the [n-grade test procedures of
annex L (of ALSC Decking Policy) equals or
sxceeds the strass induced by a 70 psfuniform load
on the recommended span. The analysis assumes
normal load duration.
b Point Load — the calculated maximum allowabls
fiber stress in bending derived from ASTM D2555
and D245, or the [n-grade test procedures of Annex
| (of ALSC Decking Policy) equals or exceeds the
stress induced by a 220 Ib. point load applied at the
midpoint of the recommended span. The analysis
assumes 7-day load duration.

See Commentary for Alternative Methods and
Materials for decking matarials ot coverad by the

ALSC policy

Amarican Farest & Paper Association



JOIST SIZE

Inist spans ars based on lumber size and joist spacing.
Tz span ofa joist is measursd fom the centerlins of
olst to the centerling of bearing

]
stand does not (ncluds tha

52aring at one snd of the
at the other and of the jot
{sngth of the ovarhangs, Joist 3pans are limited to a
maximum of 130" to =nsize appropriate design of
52ams and footings. If longer joist spans ars desizned,
[oist hangers, beams, posts, and footings will have to be
analyzed to wsurs appropriate load path. Ses span
salsulator at sww.awe.org for simple span conditions
without overhangs, howsver spans shall oot sxceed 13'-
" when used in conjunction with DCA 5.

For simple span applications without overhangs and
uniformly distributed loads, maximum joist spans are as
shown in Table 2. Span calculations in Table 2 assumse 2
40 pstlive load, 10 psf dead load, L/360 deflaction lumit,
N0. 2 grade, and wet service conditions.

Span calculations in Tablz 2 for joists with o verhangs
(cantilevers), in addition to tha 40 psf live load and 10
pst dead load, assume /180 cantilever deflection with a
220 Ib point load (same a3 used for span rated decking),
No. 2 grads, and wet service coaditions. The 220 pound
point load controlled in certain cases such as 2x8 and
2x10at 12" and 16" 0.c. —~ whick iz why the spans are ths
same (see Table C2). Deflection controlled for almost all
12" 0.¢. spacings and most 15" o.c. spacings.

Toist spans can sxtend (o verhangz) past the joist bearing

rlinz up to Ly/4 a5 shown in Figurs [A and Figurs 2,

sgneruns

ot ta2 joists may attach to the side of the beam with joist
hangers as showa in Figure B (howaver, joists shall not

0 0pposite sides of the same beam),
Allowing joists to span from opposits sides of the beam
witout apgropuiate sousideration could porantia] i lead

i3

ha attached t

t2 2 condition whers beam capaciry is sxceadsd.

VRSN WSS

[nsising factors are used for c2fractory species ncluding
Douglas fir-larch, hem-fir, and spruce-pine-fir. Hem-fir
spans control for these three spaciss combinations.
Northern species design valuss ars used for Pondeross
pinz and rzd pine with no mcising assumesd. Thes=
species are combined with redwood and western cedar
since incising 13 not necessary for naturally durable
wood (heartwood of the following speciss: decay-
resistant redwood and sedars - corner sapwood is
permitted if 90 percent or more of the width of each side
on which it occurs is heartwoody, therefore design values
ars comparable. Northermn species design values control
spans for these four species combinations,

Table C2. Areas Where Point Load Controls
Maximum Joist Spans with Overhangs*.,

220 lo peint
load conmtrols

Rzdwocd,
Plagtern Cadas,
Snmdarasa Fins",

Red) Zoet

*Saz Table 7 for o

BEAM SIZE & ASSEMBLY REQUIREMENTS
Deck beam spaas are in accordance with Table 3 and can
extend past the post centerline up to Ly/4 as skown in
Figure 3. Beams are sized based on. iributary load fom
Joists within the span limits shown in Tabls 2. Joists are
assumsd to span from one side only. Allowing joists to
span from opposits sides of the beam without
approptiats sonsideration could potentially lzad to a
condition where beam capacity is exceeded.

AL

With appropriate assumptions, Table 3 could be used to
sizz beams #ith joists spanning from both sides. Since

rabulated values for heams assume % of the jol3t 5pan o
<alzulate tnbtary area, using Zx ths joist span for cases

whare joists span symmetrically (equal joist spans) from
opposite sides is acceptable. For ezample, assums ther
arz 3'-0" joists spanning from opposits sides of the same
beam. The columan ta Table 3 labslzd Gor 15-07 Joist
spans zan be used o size a beam 1 this case.
Refractory species and naturally durable speciss are
combined because of the incising factor. Even though
design values for aaturally durable species arz [ower
than those of the ceffactory species, the incising factors
2pplied to stramgth and stiffiiess values of refractory

t the diffsrznces. Thersfore, span

speciss offsset the
differsnces ars minimal Northern speciss desizn values

confrol spans for thase spsciss ool

.

American '‘Waad Cauncil



DECK FRAMING PLAN

A framing plan shows the layout of the primary
structural system. Examples of structural elements
include: joists, beams, ledger board, posts, fotings,
stringers, treads, and the typs, size, and spacing of ledger
board fasteners. Figurs C3 shows an example of 2
fypical deck framing plan.
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Figure C5. Example of Typical Deck Framing Plan

JOIST-TO-BEAM CONNECTION

Joist-to-heam coansctions must be installed to handls
forces in several dirsctions. Options 1 and 2 haadle
a-:am—/ loads throush hearing of ths joist to the beam,
while Option 3 requires nails to resist these down ard
loads. All three options have been svaluated to sosurs

that an uplift load created by 2 220 [b point load zt the
and of a cantilevered joist will be resisted.

Vanafacturers cagard connectors with missing nails as
mm-mofaﬂa‘lo .5 and do oot rscommend they be installed

s such.

JOIST HANGERS
Th= loads listed in the Tabls 3A ars derived from the

Norst case condition for ach joist size based on Table 2

(508 Ibs, 634 Ibs, and 771 lbs for southem pine at 247
2x10, and 2x12, raspectivaly). For sumple

o.c. for 245, 2

span applications without overhangs, as shown in Tabls
2, note that spans ars identical to those shown in Table 2
with overhangs for southerm pine joists at 24" o.c.
tharefors the same joist hanget capacitiss 2s shown in
Table 3A will work for spaas with or without ovsrhangs.

American Forast % Paper Assaciation



POST REQUIREMENTS

{RC section R407 3 specifies 2 minimum 4x4 ( nominal)

ectio
wood solumn size. Rsquiring 2 minimum 555 post (a1
DC4 4 is conservative for most Asck applisations
Further, this simplification allows a dack kaizht ofup
14" and providss adequate hearing for beams. Notz that
anthing of the post to 2ccommodate 2 nominal 3, 4%,
or Z-ply 2% Hzam =xceeds limits for bending members,
30 for lateral load conditioas, the post would need to be
dzsigned per the National Design Spzcification® (NDS)
Sfor Wood Construction.

Prohibiting aftachment of the beam to the sides of the
post with fasteners only (Figure %) ensures wood-to-
#00d bearing and avoids potential issuss that could acise
from using inappropriate (non-corosion resistant)
fasteners.

For 3-ply 2x beams, a post cap is required since the
rsmaining cross ssction at the post notch would not be
sufficient to provide adequate connection of the beam to
the column. The connsctor shown in Figurs 10 is readily
availablz with sxtra carrosion protection and offers uplift
and lateral load resistance.

Provisions for Alternative Methods and Materials
allow ot other post sizes and post-to-heam connestions
if approved by the building official. For gxample, in
order o use 2 4z4 post, it would require the nse of 2 post

= - Prescriptive Residential Wood Deck Construction Guide ~ Commentary

cap conznection a5 shown i Figurs 10. There is not
za0ugh cross sectional area m 2 4x4 to permit tha [et-in
aotch detail as sho#m in Figurs 3. Connactor hardwars
for 2 4z4 post (s generally limitsd to 2-ply nominal 2
inch beams or 4 tach nominal beams. Certain post caps
may be adjustad to fit 2 3-ply 2 inch nominal member
oato 2 4x4 post, it must be spacial ordered and
manufactursd manualiy. Contact 2 connactor
manufacturer to determine if there ars solutions far
connecting a single 3% nominal member onto 2 4x4

post.

Assuming that identical species will be used for joists
and beams, an analysis of Table 3 reveals that a
maximum tributary arza of approximately 31 f% will
result if southern pine is used (see calculations under
FOOTINGS for L; = 180" and Lg = 80" for 2-2x12).
This results in a load on the post of 4,061 [bs. A 4x4
southern pine No. 2 post 1Y in beight would work in this
situation (assuming pinned end fixity). Similarly, for
other Table 3 species, assuming joists and beams ars the
same species, a maximum post load of 3,717 lbs is
calculated A 4x4 No. 2 post 8’ in height will work in
this cass (western cedar controls). If different specias ars
used for joists than are used for beams, an analysis is

required to determuns the maximum tributary area on the

post.

FOOTINGS

Footing sizes arz hased on the assumptions of [,500 gsf
soil beartng capaciry and 2,300 psi compressive strength
of concrste which are the minimum values based on [RC
Tablss R401.4.1 and R402 2. The following equations
rz used fo size (hotings (see Figure C12):

7/ v .
Post load (Ibs): R =50) L? L, ( Ls  Ls |

where: Ly and Ly anits are (n faet.

| R

Squars footing (in.): 8 =12, /—
V1300

o | 4R

Round footing (in.): D =12, ] ———
V15007

fyoting hiskness o) T>P; T > o)

S 2

Figure C12. Footing dimensions and variables

55" 3 P
4 % 4
e,
it o
7
BorD :
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thicknassas for joist spans not shown m Tablzs 4.

Coordinating the footing thicknsss #ith post base and
anchor raqiirsments means ensuring that post anchor
lzagth does not sxczed the thickness of the footing.

Table C4. Footing Sizes'

Beam | Joist | Round Square
Span | Span Faating Footing Footing
Lz L, Diameter | Dimension Thickness?
| <8 | 13" M 68"
g | <12 ] 168" 14" | 5"
| <16' | 19" 177 7 &
<3 15" 137 5"
g | =12 19 17 7
<15 | 21" 19" | 8"
<g' | 17" 157 | 5"
10° <12' | 21" 19" 8"
<16' | 24~ 22" 9"
<g' 19" 17" 7"
12 <12’ 23" 21" g
<16’ 26" 24" 11"
<3’ 20" 18" g
14’ <12' 24" 22" 10"
<16' 28" 26" 12"
<8’ 21" 19" g
16° <12' 26" 24" 117
<16’ 30" 23" 137
<8’ 23" 21" g
18’ <12 23" 26" 11"
<16' | 32" 30" iieti
1. Assumes 1,500 psf soil bearing capacity.
Assumas 2,500 osi comprassive strangth of concrata,

Caoordinata focting thicknass with gost bass and anchaer

raguiramsanis,

LEDGER ATTACHMENT REQUIREMENTS
According to [RC R311.3.1, the distance from the top of
the threshold to the top of deck boards cannot exceed 1-
v," 1f a door does not swing over the landing or deck,
th= step-down can be up to 7-%". The ledger can be
lows=red for improvsd drainage, subject to mesting
maximum step-dowa heights for acesssibility and means
of sgress, edge distance and spacing requirements, and
shear design at coanection requirements of NDS
3.4.3.3(3)

The basis for edge distances and spacing between rows
(Figure 19) is NDS Tablss 11.5.1A and 11.5.1D,
sspectively, for perpendicular to grain conditions. Per
NDS Tablz 11.5.14, sdge distance is 4D (wherz D is
fastener diameter) for the loaded edge. For 2" diameter
bolts, 4D = 2" edg= distance.

per NDS Table 11.5.1D, spacing betwszen tows is based
on the 7/d ratio of the fastener. Fora [-%2" ledger and rim
board, /d = 1-%"/ %" = 3 and the minimum spacing is
{57+ 10D, /8 = 1-"",s" —this is rounded up to /5" Par
Footnote 2 of ADS Table 11.5.1D, the maximum spacing
Yetween Fasteners is 37, This requirement s based on
potential shrinkage of the ledger which could create
tension perpendicular to grain stresses if the outer edges
of the ledger are constrained by bolts.

Amarizan Forast % Paper Association



The requirsment for minimum distance betwaen the top
of the ledzer aad the bottom tow of fasteners (Figurs 19)
15 based on NDS 3.4.3.32) for shear desizn at
Sounactions. When the connzsction is less than five Hmas
the depth, 3d, of the bending member from its =nd, the
adjusted design saear is caloulared 25 fllows:

Solving for 4, vizlds the following:
&’ =3V, 2F,b)

Assuming 4 hem-fir No. 2 ledger, the reference
horizontal shear design value, F, = 150 psi. The adjustzad
sh=ar design value, F ', i based on a wat servics factor,
Cat =0.97, and incising factor, C, = 0.80. The maximum
allowablz lateral design valus of 725 Ibs for %" bolts and
333 Ibs for 14" lag screws - is based on testing at
Virginia Tech and Washington State University
(Carradine et al., 2006). Spacing calculations assume
that bolts or lag screws at the end of the ledger have half
the rributary area of mterior bolts or lag screws and that
the shear at interior bolts or lag screws is half of the
interior bolt or lag scraw reaction. Therefore, the
minimum value of d. is calculated assuming V, equals
ons-talf of the allowable latera] design value for the %"
bolts (725/2 Ibs) or %" lag screws (3835/2 lbs). Resulting
values of d. are 25 foilows:

72" bolts 7" lags
2x3 d. =347 d, =443
2x15  d, =543 d,=521"
zl2 4. =733 d. =359

Tz prodlem with these =ffective dapths (s that 2 243
ledger connzcted to a2 2x3 band joist with bolrs will not

wark (5e2 Figurs C19).

Possible solutions for the 2x3 band joist include:-

Tahle C5. Revised Bolt Spacing Requirements
for 2x8 Ledgers to 2x8 Band Joists.

Joist Span

6-07& [61"to | 31" to 101" to
less  @-0" [ 10-0" |12'-0"

oot | 32" | 247 T 13" | 1§

V2" hoft with 4" | i |
.27 [9 LA ar 13"
stacked washers| 2/ | 20" ¢ 15| 3

1) Free standing deck.
Step-down the deck 724" from the threshold per

2)
[RC raquirsments and coansct to the wall balgw.
Notz that this solution is prohibited if the wall is
for 2 wallc-out basement.

3) Require lag screws for 2x8 hand Jaist and r2vise
rzquired d. =4.5" a5 shown in Figurs 19

4y Allow bolted connections for 2x3 band joist if

bolt spacing is reducad 1o ths sams a3 that for

lag screws (only appliss to %" bolis withour
stacked washers as shown m Table C5) as

shown 1o Figure 15.

5y Reduce bolt spacing requirements for 2x3 ledzar
to 28 band joist. When d, =4.5", V.= 202 lbs,
and the back-<alculated adjustment factor is 0 5 5.
Based on Table 2, the maximum joist span for 2
2x3 13 10'-6". This tesults ia revized spacing for
%" holts 23 shown in Table C5.

Continuous fashing is required as shown in F igurs 14 to
prevant water intrusion behind the ledger. One
alternative to this detail would be contimuous tlashing
with a drip edge, however, this would be labor intensiv=
because the flashing would require notching at every
deck joist location.

]
s

(Figurs 16) of existing construction is g=narally
not practical because most manufactursrs of concrats
hiock anchors do not published allowablz shaar valueg
for 2 ledger counected to 2 hollow masonry blogk of

on strzngth and wall thickness at the

unknown comprassion
powt of attachment. Due to the uncertainty and lack of
test data for this application, 2 fres standing deck is

recommended (see Figures 21 and 22).

1-1/2” decking
34" Aogr —— \

4-1/2" < 5.449=

57 max. & 1-5/8" min.

2x8 band jcist
248 ledger

Figure C19. Edge Distance and Spacing
Requirements for 2x8 Band Joist and 2x3

Ladger.
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DECK STABILITY

The raquirsment for diagonal bracin
graater than 2 feet above grade is applicabls to both free-
standing decks and dzcks supported by a ledgar.

g whan a deck is

[ the deck i5 attached to the house as shown in Figurss
14, I35, 16, or 23, an alternative to knee braces for deck
stability (Figure 22) is installation of decking at 2 45
d=gree angle to the deck joists. Decks ars stiffer laterally
with diagonally oriented lumber decking versus decking
installed perpendicular to joists.

With cespect to hold down tension devices, [RC
R502.2.2 requires anchorags to the primary structure for
both vertical and lateral loads as applicable. Further, the
[RC includes hold down tension devices as a prescriptive
m=ans to achieve compliance with the lateral load
connsction requirsments without requiring engineering.
Figure 23A was taken directly from the FEMA Home
Builder's Guide to Seismic Resistant Construction

U TI) UE W BT W s

(FEMA 232) which r2fers to it as an “above-code
racommendation.” [a lizu of the prescriptive hold down
tension device specified, an alternate engineersd
connection detail is permitted or the deck can be
desizned to be free-standing.

While [tzm 7 of DCA 6 Minimum Requirements states
that the documsent does aot address wind or seismic
design issues, some interpret R302.2.2 to be applicable
in all cases since lateral [oads can be developed by other
sources including peopls moving or dancing on a deck.
Another interpretation is that the term “as applicable” in
R502.2.2 means the provision is only required for cods

prescribed loads. The only code prescribed latzral loads

are wind and seismic.

Whers deck joists arz perpendicular to the house floor
joists, blocking betwzen house joists and boundary
nailing of the house floor diaphragm to the blocking is

required.

GUARD REQUIREMENTS

Figure 24 requires that openings not allow the passage of
a 4" diamater sphere. Howsaver, it does not address
openings underneath a fixed deck bench used in place of
guards. All openings, including those underneath
benches used in place of guards, shall not allow the
passage of 2 4" diameter sphere.

Additionally, if fixsd seating is adjacent to guards, the
guard height should be measured from the seat rather
than the deck surface. This will help minimize sxposur2

tg falls over the top of the guard due to individuals
standing on deck seafs.

[RC Table R301.5 requires guard in-fill components (all
those sxcept the handrail), balusters, and panel fillers to
be designad to withstand 2 horizoutally applied normal
load of 30 pounds on an area equal to 1 square foot. This
load need not be assumed to act concurrently with any
other live load requirement. Baluster connection

requirements shown in Figurs 24 have been designed to

r=sist that load.

GUARD POST ATTACHMENTS

Both the IRC and International Building Code ([BC)
specify that guardrails and handrails be capable of
casisting 2 minimum conceatrated live load of 200 [bs
applied in 2ny direction. Commonly uszd residential
guardrail post coanections were laboratory tested at the
c=quired load level for 2 code-conforming assembly per
the [BC (Loferski st al,, 2006). A commercially available
coanactor, typically used in shear wall construction, was
tested {n a post-to-deck residential guardrail assembly.
The connsction passed a load test based on code
provisions for 2 “tested assembly.” Connection details (o
Figurss 25 and 26 reflect these test results.

A minimum requirement of 1,800 Lbs for the bold down
connector ensures adequate capacity (Loferski etal.,
2005) for 2 36" maximum rail height. A higher cail
height requires design of a higher capacity conngctor.
Manufacturers’ tabulated values for hold down
connectors typically include a load duration (Co)
increase of 60% since connectors for shear walls ars
uszd to resist wind and seismic loads. The 200 lbs

load raquirsment for zuard rails is assumed
'0 be 2 10 minuts load duration (=.g. it would notses 2
qaximum 200 1bs outward load for mors than

it -~ srlokreeai-s Thor | Fagr 1 Fr 7 =14
qintes cumulativaly in its lifstim=). Thersforz, Co=1.5

used For hold downs in this application.

153 US

Q

This s2ction requires deck guard posts to be at [east 4x4
aominal with a referance bending design value not less
than [,100 psi to ensure sufficient bending stress in the
post. Assuming the lever arm is 39.3" (36" + 1.53" deck
board ~ 27 edge distance), the bending moment {s 39.5"
« 200 [bs = 7,900 in-lbs. Beuding strsss, £, is calculated

as follows:
VSeee, = 7,900 im-los 7 7.146 in” = 1,106 psi.

No. 2 grades of all Table 25 pecies meet this requirernent

with the following assumptions. The adjusted bending

design valus, F's, is hased on a wet service factor, Cy =

0.85. and incising factor, C; = 0.80 (Douglas fir-larch,

hem-fir, spruce-pine-fir). & load duration factor, Cp =

| 6, is assumed for consisteacy with the hold down
avice used to connect the guard to the joist.

Figures 25 and 25 show minimum and maximurn
spacing requirements for bolts in deck joists and deck
rim boards. The 5" maximum spacing is per footnotz 2
of MD5 Table 11.5.1D. This rzquirement is based on
potential shrinkazs of the joist or dm board which could
creats tension perpendicular to grain stresses if the guter
=dgas of the deck joist or rim aze constrained by holts,

American Forast & Paper Assaciation



STAIR REQUIREMENTS
Figure 29 shows 5/4 boards spanning 18" or [ess. As

a9ted under DECKING REQUIREMENTS co mmentary,
fic peaducts <lassifizd by size as decking ars

“wually assigned 2 recommendad span of 16" or 24",

-

speci

Additionally, /RC Tabl= R30 1.5 fotgots (c) r=quires 2

36 1b concentratad load chack on stair treads. Analysis
czvzaled that 26 No. 2 souther pine works for 2 34.5”
pan (36" — %" bearing at each end) when the 300 (bs is

- ~Prescriptive Residential Wood Deck Construction Guide ~ Commentary

distributed across 2 faches (=.g. 150 pli). This is based
an L/288 deflection critzria (ICC ES Acceptance Critaria
174 e2quires 3" deflection limit: 36"/0.125" = 233).

Orhar sgecizs will got caleulats for thar span using 2x5.

Solid stringers were analyzed as simpls span beams
using the horizoatal span wot the actual stringer Jen oth.
Cut stringers wers analyzed with 5.1” depth which i5
basad on 7.75:10 rise to run ratio. A size factor, Cr, of
L.0) i3 used since 2x12 is the size basis.

STAIR FOOTING REQUIREMENTS

Stair stringars should be supported by bearing at the end
where the stairway meets grade. The detail shown
assumes a 40 psf live load and 10 psfdead load overa
tributary area of 18" and one-half of the maximum span
permitted for solid stringers (16'-6” for southern pine
and 13-3" for other speciss). This calculatss to 625 lbs
and 500 Ibs, respectively. For southern pine, seven £3
wood scrzws would be required. Northern speciss would

require sight #8 wood screws (16d box or common nails
would he comparable].

Whils bolts are sometimes used for this detail, proximity
to the end of the stringer could lead to splitting of the
stringer — especially cut stringers. The 2x4 bearing block
alleviates this situation. Howzvar, in addition to the
bearing binck, bolts would al30 be required to provide

lateral support if 2 guard post is usad,

FRAMING AT CHIVINEY OR BAY WINDOW
IRC R502.10 on framing of openings states: *Openings
inn floor framing shall be framad with 2 header and
iwimmer joists. When the header joist span does not
excesd 4, the header joist may be 2 singlz member the
same 5iz2 25 the foor joist. Singls trimmer joists : ay he
used to carty a single header joist that is located within
3" of the trimmar joist bearing. When the headar joist
span xceeds 4, the trimmer joists and the header joist
shall be doubled and of sufficient cross saation to
support the floor joists framing into the header.
Approved hangers shall be used for the header joistto
trimmer joist connzctions whan the headsr joist span

exceeds 6.

Trimmer Joist Size and Span Limitzd by Concentrated
salaanml JUDE 9122 aad span Limited by Coacentrated
Load from the Header

Whare the header rames into the trimmer joist, a
concentrated load is created. This condition was
¢valuated assuming one ply of a double trimmer joist
carries the uniform load and one ply carries the point
load from 2 6’ header. The analysis revealed that the
distancs from the snd of the trimmer joist to the point

whars the headar frames nto it — designated as
dimsnsion “a” — must be Umited. The maximum distance
was calculated based on joist spans given in Tabls 2. A
maximamn distance of 2 = 3" was chosen to cover
common framing couditions. Tripls trimmer joists are
cequired on zach side of the header if joist spacing is 12"
e 15" 0.q., or if the trimmer joist span excesds g'-6":
otherwise a double frimmer joist is permitted. [F =37 is
less than that shown in Tabls C73, a doubl= frimmer joist

is also permitted.

Bending and shear were checked to determins the
ceduction in 2 double trimmer joist span when carrying a
5" reader. For 2 simple span beam, with 2 concentrated
load offset from the center, maximum moment i3
calculated as Pab/L; and maximum shear is calculated as
Pb/L;, whers P is the concentrated [oad based on the
frihutary area cartied by the header, b=L;—a_ and L;is
the trimumer joist span.

Moment controlled for this analysis in determining a,, .
Whilz shear was evaluated, the VDS permits the shear
[oad to be reduced within a distance “d” (equal to the
joist depth) from the end of the joist. With that reduction,
shear did not sontrol any of the spans svaluated.
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Table C7a. Maximum Distance “a” from Trimmer
Joist End ta a Point where a 6' Header Frames into

a 2-ply Trimmer Joist.
Species Trimmer Size Amax
2-2x8 18"
Southern Pine 2-2x10 24"
2-2x12 23"
-248 14"
Douglas Fir-Larch, Hem- ; ; ?r., o=
Fir, SPF’ X 2
2-2412 19"
Radwood, Western 2-2x8 14"
Cedars, Ponderosa Pine®, _2-2x10 16"
Red Pine” 2-2x12 18"
1. Incising assumad far rafractory species including Douglas

fir-larch, hem-fir, and spruce-gine-fic.
2 Dasign values hased an narhiem spnecizs with no ingising

assumed.

The trimmer hanger capacities listed in Table 7 are based
on southern pine joist spans at 12" 0.c. or 16” 0.c.
spacing (whichever controls). The reaction isa
combination of the concentrated header load Pb/L; and
the tributary uniform load between the trimmer and ths
next adjacent joist. Another way of tabulating trimmer
hanger capacities is shown in Table C7c based on
trimmer spans. Linear interpolation of tabulated valuss is

permitted.

Trimmer Joist Span Limited by Concentrated Load on
ths Ledgsr

Bolts or lag screws used to attach the trimmer kanger ©
th= lzdger are required to fully extend thro ugh the ledger
into the band joist or rim board. [f a typical face
mounted hangsr (5 installed whers only nails ar= used to
attach the hangsr to the ledger, the ledger would carry 2
largs portion of the load. Since 2 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., betwzen the top of
th ledger and the bottom row of fasteners (Figuce 19) 15
based on VDS 3.4.3.3(a) for shear design at connections.
Based oa this analysis, trimmer joist lengths would nesd
to be limited to the maximum trimmer joist spans sbown
in Table C7b, regardless of the trimmer joist speciss or
qumber of plies. Since this analysis is based on 2 simple
span trimmer joist, 2 trimmer joist with an overhang of
up to Ly4 would be couservative. The load on the =ud of
tha cantilever would reduce the ceaction at the ledger.

Table C7b. Maximum Trimmer Joist Span (L,) Based
on Distance *a” from the Trimmer Joist End to the
Boint whera the Header Frames into the Trimmer,"*
Size a=1 a=2 a=3"
zx3___5-9° 7-5 [

Ledger Species

Southern Pine

Douglas Fir-
Larch, Hem-Fir, _2x10
Spruce-Pine-FI¥  2x12
Ponderosa Pine”, 2x38
RedPine’, zx10

Redwood,
Western Cedar 2x12

Assumes §' header span. Sae Figurs 335 far header, timmer,

and |edger framing details.
Incising assumad far r2fractory species including Couglas fir-

2
lareh, nem-fir, and sprucs-pine-fr.

3. Design values based aa northem species with na incising
assumed.

4. Shading indicatss wher triple timmers ars required. See text

for altemate 2-aly frimmer conditions.

Table C7c. Trimmer Joist Hanger Download

Capacity Based on Trimmer Span.
Minimum Capacity, ibs

Trimmer Span
Ex 660
10 860
12' 1060
14 1260
15 14580
18 1500

Examples

1) Assums22x10 cedwood joist spanning 120" at
(6" o c. (per Table 2) framing acound 2 3" wide by 2.5
desp shimnsy. Set 2 6 header 3 from the end of the
rrimmer joist. A triple trimumear joist is cequired since the
span sxcseds 2'-6" . [f the trimmer hangsr does not attach
through the ledger to the rim board or band joist, the
rimmer joist spat 1s limited to 9'-8" per Table CTh.
Sevaral solutions exist:

Reduce 2ll joist spans to 9'-8".

L/4=2-5"30Ls* Li/4=12'-1" total joist [ength,
which would provide the same square footags.
Place a post undst the cenrer of the header to caduce

the header span.
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) Assume 2 2x3 wsterm cedar joist spanning 8'-0” at
4" 9.¢. (per Table 2) framing around a 5’ wids by 1.5
#2p bay window. Set 2 6 headsr 2’ from the and of the
Timmer joist. A doubls trimmer joist is permitted since
the spacing is 24” o.c. [fthe trimmer hanger doss aot
attach through the ledger to the rim board or band joist,
the trimmer joist span is limited to 5-9" per Tablz CTh.
Saveral solutions sxist:

- educe all joist spans to 55"

Place a post under the center of the header to reduce
the header span.

Increase joist size to 2x10 which will sp
Table C7h.

[p)

e d
]

an 3'-1" per

2 -~ . Prescriptive Residential Wood Deck Construction Guide - Commentary

3) Assums 2 2x12 southemn pins joise spanning [3'-0"
aL 16” Q.C. rpef Tabla 2) ﬁ"amg around a2y '.,x,-ide by 1y
desp bay window. Set2 4" header 2' from the end of the

el

‘rimmer joist. A double wimmsr joist is permitted sincs
= 24" which 1s l=ss than 2., = 29" (n Table C7a.
However, if the trimmer hanger does aor attach through
the ledger to the tun board or band Jjoist, ths trimmer
Joist span is limited to 11-2" per Tahle CTh. Sevaral
solutions 2xist:

Readucs all joist spans to [1'-27,

Place a post under the center of the header to raduce

the header span.
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