City of Middletown

BULILDING DIviSION
245 DeXoven Drive, Middletowr, CT 06457
YEL: (840) 438-4870 FAX: {860} 638-1970

All information in this handout pertains to 1 and 2 family residential decks. The City of Middlefown is

offering this informational handout as representative of typical issues/questions that may ariseona

typical job. The Town assumes no responsibility for any errors, omissions and installer is required to
follow applicable codes. No handout could possibly cover all situations, nor is it intended to.

** PDeck permit applications will not be accepied or reviewed until the
information provided includes and matches the requirements in the
oitached packet. Please double check your plons and information
before handing in your applications for review**

VIPORTANT NOTES:
1. Ifyou plan to install a hot tub, spa, pool, screen rooft, sunroom or future addition on proposed

deck, this handout does not apply.

7. 1f proposed deck is in area of electric or gas service, oil fill and vent or other utilities additional
requirements apply and are outside the scope of this handout. Contact Building Department for
additional information as needed. .

3. ifany direct vent exhaust is located in area of proposed deck, then additional requirements
apply. Refer to manufacturers installation instructions of equipment for required clearances.

PERMIT APPLICATION: Piease submit the following information.
1. Planning & Zoning approval will be required before a permit can be issued.

2. Plans drawn to scale.
a) Show deck size.
b) Sizeand spacing of floor joists.
¢} Sizeandtype of decking material.
d) Size, type, location and spacing of posts.
e} Sizeand type of beams.

3. Flevation plan drawn to scale.
a) Show height of structure from grade.
b) Size and depth of footings.
¢) Guard and handrail height and spacing (if any).
) Stairwell rise/run and guard and handrail height {if any).
) Show any utilities (i.e.: overhead wires).
) Note attachment detail for ledger and also, include type of flashing to he used on ledger.
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DECK GUIDELINES

RAERIN M e

All informutlon in this handout pertains to 1 and 2 family residential decks. The City of
Middletown is offering this Informational handout as representatlve of typical
issues/questions that may arise on d typical job. The Town asstmes no responsibility for any
errors, omissions and installer is required to follow applicable codes. No hundout could

possibly cover all situations, not Is It intended to.
IMIPORTANT NOTES:

1.} ifyou plan to install a hot tub, spa, pool, screen room, sunroom or future addition on
proposed deck, this handout does not apply.

2.) If proposed deckis in area of electric or gas service, oil fill and vent of other utilities
additional requirements apply and are outside the scope of this handout. Contact the
building Department for additional information as needed.

3.} \f any direct vent exhaust is located in aréa of proposed deck, then additional
requirements apply. Refer to manufacturers installation Instructions of equipment for
required clearances.

PERIVIT APPLICATION: Please submit the following information.
1.) Planning & Zoning approval will be required hefore permit can he issued

2,) Floor plan drawn ta scale,
a) Show decksize
b) Size and spacing of floor joists.
¢) Slzeandtype of docking matertal.
d) Size, type, location and spacing of posts.
¢) Sizeand type of beams.

3.} Elevation plan drawn o scale.

a) Show height of structure from grade.

b} Sizeand depth of footings.

¢) Guatd and handrail height and spacing (if any).

d} Stairwell flse/run and guard and handrail height {if any}.

e} Show any utilities (i.e.: overhead wires).

f) Note attachment detail for ledger and also, include type of flashing to be used
on ledget.

4.) Permit Fee.
$0-$1,000 = $15.26 - Over $71,000 or Fraction Thereof = $14.26 (call with guestions)




FLOOR PLAN

1. Proposed deck size.
9. Size and spacing of floox joists.
1 Qize and type of decking material.
4, Size, type, location, and spacing of posts.
5 Sjze aud type of beams. T -
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BLEVATION PLAN

.1, Height of structure from. grade.
Size and depth of footings. '
Guard height and spacing (f any). -
Stajrway rise/run and handfai}'height'(if any).
Clearaice of over-head wives (if applicable).
Ledger attachment details and {lashing informnation.

= i

T GAMPLE ELEVATION

-




DECK GUIDELINES

STAIRWAYS

WIDTH: Stairways shall not be less than 36 inches in clear width at all points above the
permitted handrail helght and below the required headroom heighit. Handrails shall not project
mote than 4.5 inches on either side of the staivway and the minimum clear width of the stairway
at and below the handrail height, including freads and landings, shall 1ot be less than 31.5 inches
where a handrail is instailed on one side and 27 whete handrails are provided on both sides.

AEADROOM: The minimum headtoom in al parts of the stairway shalf not be less than 6 feet 8
{uches measured verticatly from the sloped plan adjoining the tread nosing or from the floor
qurface of the landing or platfori,

RISER HRIGHT: The maximum tiser height shall be 2 14 inches. The riser shall be measured
vertically between leading edges of adjacent treads.

The greatest iser height within any flight of stairs shall not exceed the smallest by mote than

3 /33)-

TREAD DEPTH: ‘The minimuim tread depth shall be 9 inches. The tread depth shall be
measured horizontally beliveen the vertical planes of thie foremost projection of adjacent treads
and at a right angle fo the tread’s leading edge. The greatest tread depth within any flight of
stairs shall not exceed the smallest by more than 3/8 inch. Winder and circular stairway treads
shall have a minimum tread depth of © inches measuted as above at a point 12 inches from the
sides where the {reads are narrower, Winder treads shall have & \ninimum tread depth of 6 inches
at any point, The greatest winder tread depth at the 12-inch walk ling within any flight of stairs
shall not exceed the smaltest by more than 3/8 inch. The greatest citoulat troad depth af any

walking Tine within any circular fiight of staits, measuted at a consistent distance from a side of
the stairway, shall not exceed the smallest by mote than 3/8 inch.

Ttaad G Mmrun
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DECK GUIDELINES

GUARDS

When guards are requited, porches, balconies or 1aised floor surfaces located more than 30
inches (762 mm) above the floor ot grade below shall have guards not less than 36 inches (914
sum) in height. Open sides of stairs with a total rise of mote than 30 inches (762 mm) above the
floot or grade below shall have guards not less than 34 inches (864 mu) in height measuted
vertically from the nosing of the treads. Porches and decks which are enclosed with insect
sereening shall be provided with guards where the walking surface is located more than 30
inches (762 mm) above the floor ot grade befow. R312.2 Guaid opening limitations. Required
guards on open sides of stairways, raised floor areas, balconies and porches shalt have
intermediate rails or orpamental closures which do not allow passage of a sphere 4 inches (1 02
mm) or more fn diameter,

Lxceptions:
1. The {riangular openings formed by the riscr, tread and bottom rail of a guard at the

open side of a staivway are permitied to be of such a sizo that a sphere 6 inches (152 mm)
cannot pass through.

9. Qpenings for required guards on the sides of stair treads shall not allow a sphere 4
3/8” inches (107 mm) to pass through.
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DECK GUIDTLINES

HANDRAILS

HANDRATL GRIM SIZE: All required handyails shall be of one of the following types or
provide equivalent grasp ability.

TypeT: Handrails with a circular cross section shall have an outside diameter of a least |
1/4 inches (32 mm) and not greater than 2 inches (51 mm). Ifthe, handrail is not cirenlar
it shall have a perimeter dimension of at least 4 inches (102 mm) and not greater than 6 %
fnches (160 mny) with a maximum cross section of a dimension of 2 ¥ inches (57 mm).

Type IT: Handrails with a perimeter geater thai 6 % inches (160 mm) shall provide a
grasp able finger recess area on bath sides of the profile. The finger recess shall begin
within a distance of % inch (19 mm) measured vestically from the tallest portion ofthe
profile and achieve a depth of at least 5/16 inch (8 mim) within 7/8 inch (22 mm) below
the widest portion of the profile, This required depth shall continue for at least 3/8” (10
sm) to a level that is not loss than 1% inches (45 mm) below the tallest pottion of the
profile. The minimum width of the handrail above the recess shall be 1 ¥ inches (32
mm) fo a maximum of 2 % inches (70 mm), Edges shall have a minimum radins of 0.01
inches (0.25 nun).

CONTINUITY: Handrails for stairways shall be continuous for the full length of each flight,
from & point divectly above the top riser of the flight to a point directly above the lowest riser of
the flight, Handrail ends shall be refurned to a wall o shall terminate in newel posts or safety
texminations. Handrails adjacent to a wall shall have a space of not less than 1% inch bebween
the wall and the handgails,

Txeeptions: 1. Handrails shall be permitted to be interrupted by a newel post at a level

landing. 2. The use of a volute, turnout, starling easing or statting newell shall be
permiited over the lowest tread.

147 -2” maximum  Minitmum 1 %7 space

Hot Hor .
AGCERTABLE ACCEPTAHLE




DECK GUIDELINES

IMPORTANT INFORMATION REGARDING DECKS AND HARDWARE
Connecticut State Bullding Code Section R319.3 amends the 2003 International Residential
Code regarding fasteners allowed to be used on pressure preservative and fire retardant wood

as follows:

{Amd) R319,3 Fasteners and weight bearing connecting devices used for pressure preservative
and fire-retardant treated wood shall be of stainless steel, silicon bronze, copper, G185
galvanized steel, or shall be hot-dipped after fabrication.

It Is very important that when you purchase hardware, including lag screws, washers, jbist
hangers, screws and all other fasteners in contact with pressure treated wood, it meet these

standards, or excessive corrosion will result.

In addition aluminum Hashing cannot come in contact with preservative treated wood unless
it is painted or coated with material to prevent contact with lumber.

Do not use old hardware on new preservative treated lumber either. There is a wealth of
information available on the internet if you wish to further research this Issue.

As an example: If purchasing Simpson hardware for a 2x8 joist hanger thelr designation of LUS
28 would not be acceptable but would have to he stamped with LUS287

The “2” designation shows G185 standard is met and “HDG” designation shows hot dipped
galvanized standard is met.

Of course you may also use the other materials including stainless steel, copper or silicon
bronze, but this materfal is typically more expensive. '




Section R317 Protection of Wood and Wood-
Based Products against Decay

R317.3 Location Required

Protection of wood and wood-based products from decay shall be provided in the following
locations by the use of naturally durable wood or wood that is preservative-treated in
accordance with AWPA U1 for the species, product, preservative and end use. Preservatives

shall be listed in Section 4 of AWPA UL.

1. Wood joists or the bottom of a wood structural floor when closer than 18 inches (457 mm} or
wood girders when closer than 12 inches (305 mm) to the exposed ground in crawl spaces or
unexcavated area located within the periphery of the building foundation,

2. Wood framing members that rest on concrete or masonry exterlor foundation walls and are
less than 8 inches {203 mm) from the exposed ground.

3. Sills and sleepers on a goncrete or masonry slab that is in direct contact with the ground
unless separated from such slab by an impervious moisture barrier.

4. The ends of wood girders entering exterior masonry or concrete walls having clearances of
less than */2 inch (12.7 mm} on tops, sides and ends.

5. Wood siding, sheathing and wall framing on the exterior of a building having a clearance of
less than 6 inches {152 mm) from the ground or fess than 2 inches (51 mm) measured vertically
from concrete steps, porch slabs, patio slabs and similar horizontal surfaces exposed to the

weather,

6. Wood structural members supporting moisture-permeable floors or roofs that are exposed
to the weather, such as concrete or masonry slabs, unless separated from such floors or roofs
by an impervious moisture barrier.

7. Wood furring strips or other wood framing members attached directly to the interior of
exterior masonry walls or concrete walls below grade éxcept where an approved vapor retarder
is applied between the wall and the furring strips or framing members.

R317.1.1 Field Treatment
Field-cut ends, notches and drilled holes of preservative-treated wood shall be treated in the

field in accordance with AWPA M4,

R317.1.2 Ground Contact

Al wood in contact with the ground, embedded in concrete in direct contact with the ground or
embedded in concrete exposed to the weather that supports permanent structures intended
for human occupancy shall be approved pressure-preservative-treated wood suitable for



ground contact use, except that unireated wood used entirely below groundwater level or
continuously submerged in fresh water shall not be required to be pressure-preservative
treated.

'R317.1.3 Geographical Areas

In geographical areas where experience has demonstrated a specific need, approved naturally
durable or pressure-preservative-treated wood shall be used for those portions of wood
members that form the structural supports of buildings, balconies, porches or similar
permanent building appurtenances when those members are exposed to the weather without
adequate protection from a roof, eave, overhang or other covering that would prevent
moisture or water accumulation on the surface or at joints between members. Depending on
local experience, such members may include:

1. Horizontal members such as girders, joists and decking.
2. Vertical members such as posts, poles and columns.

3. Both horizontal and vertical members.

R317.1.4 Wood Columns
Wood columns shall be approved wood of natural decay resistance or approved pressure-

preservative-treated wood.
Exceptions:

1. Columns exposed to the weather or in basements where supported by concrete piers or
metal pedestals projecting 1 inch (25 mm) above a concrete floor or 6 inches {152 mm) above
exposed earth and the earth is covered by an approved impervious moisture barrier.

2. Columns in enclosed crawl spaces or unexcavated areas located within the periphery of the
building when supported by a concrete pier or metal pedestal at a height more than 8 inches
(203 mm) from exposed earth and the earth is covered by an impervious moisture barrier,

3. Deck posts supported by concrete piers or metal pedestals projecting not less than 1 inch (25
mm}) above a concrete floor or 6 inches (152 mm) above exposed earth.

R317.1.5 Exposed Glued-Laminated Timbers

The portions of glued-laminated timbers that form the structural supports of a building or other
structure and are exposed to weather and not properly protected by a roof, eave or simiiar
covering shall be pressure treated with preservative, or be manufactured from naturally
durable or preservative-treated wood.

R317.2 Quality Mark
Lumber and plywood required to be pressure-preservative treated in accordance with Section

R318.1 shall bear the quality mark of an approved inspection agency that maintains continuing




supervision, testing and inspeciion over the quality of the product and that has
heen approved by an accreditation body that complies with the requirements of the American
Lumber Standard Committee treated wood program.

R317.2.1 Required Information
The required quality mark on each piece of pressure-preservative-treated lumber or plywood

shall contain the following information:

1. Identification of the treating plant.

2. Type of preservative.

3. The minimum preservative retention.

4, End use for which the product was treated.
5. Standard to which the product wa.s treated.
6. identity of the approved inspection agency.
7. The designation "Dry," if applicable.

Exception: Quality marks on lumber less than 1 inch {25 mm) nominal thickness, or lumber less
than nominal 1 inch by 5 inches (25 mm by 127 mm) or 2 inches by 4 inches (51 mm by 102
mm) ot lumber 36 inches (914 mm) or less in length shall be applied by stamping the faces of
exterior pieces or by end labeling not less than 25 percent of the pieces of a bundled unit.

R317.3 Fasteners and Connectors in Contact With Preservative-Treated and Fire-Retardani-

Treated Wood

Fasteners, including nuts and washers, and connectors in contact with preservative-treated
wood and fire-retardant-treated wood shall be in accordance with this section. The coating
weights for zinc-coated fasteners shall be in accordance with ASTM A 153, Stainless steel driven
fasteners shall e in accordance with the material requirements of ASTM F1667.

R317.3.1 Fasteners for Preservative-Treated Wood

Fasteners, including nuts and washers, for preservative-treated wood shall be of hot-dipped,
zinc-coated galvanized steel, stainless steel, silicon bronze or copper. Coating types and weights
for connectors in contact with preservative-treated wood shall he in accordance with the
connector manufacturer's recommendations. In the absence of manufacturer's
recommendations, a minfimum of ASTM A 653 type G185 zinc-coated galvanized steel, or
equivalent, shall be used.

Exceptions:

1. />-inch-diameter (12.7 mm) or greater steel bolts.



2. Fasteners other than nails and timber rivets shall be permitted to be of mechanically
deposited zinc-coated steel with coating weights in accordance with ASTM B 695, Class 55

minimum.

3. Plain carbon steel fasteners in SBX/DOT and zinc borate preservative-treated wood in an
interior, dry environment shail be permitted.

R317.3.2 Fastenings for Wood Foundations
Fastenings, including nuts and washers, for wood foundations shall be as required in AF&PA;

PWE.

R317.3.3 Fasteners for Fire-Retardant-Treated Wood Used in Exterior Applications or Wet or

Damp Locations

Fasteners, including nuts and washers, for fire-retardant-treated wood used in exterior
applications or wet or damp locations shall be of hot-dipped, zinc-coated galvanized steel,
stainless steel, silicon bronze or copper. Fastenérs other than nails and timber rivets shall be
permitted to be of mechanically deposited zinc-coated steel with coating weights in accordance
with ASTM B 695, Class 55 minimum.

R317.3.4 Fasteners for Fire-Retardant-Treated Wood Used in Interior Applications
Fasteners, including nuts and washers, for fire-retardant-treated wood used in interior
locations shall be in accordance with the manufacturer's recommendations. In the absence of
the manufacturer's recommendations, Section R317.3.3 shall apply.

R317.4 Plastic Composites
Plastic composite exterior deck boards, stair treads, guards and handrails containing wood,
cellulosic or other biodegradable materials shall comply with the requirements of Section

R507.3.
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Where applicable, provisions and detalls contained in this document are based on the Infernational Residential
Code (IRC) [bracketed text references applicable sections of the IRC]. Prescriptive construction methods
recommendad meet or excaed minimum requirements of the IRC. Provisions that are not found in the /RC are
recommended as good industry practice. Where differences exist between provisions of this document and the /RC,
provisions of the fRC shall apply. This document is not intended to preclude the use of other construction methods
or materials. All construction and materials must be approved by the authority having jurisdiction. Every effort has
been made to reflect tie language and intent of the /RC. However, no assurance can be given that designs and
“construction made in adcordance with this document mest the requirements of any particular jurisdiction.
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MINIMUM REQUIREMENTS & LIMITATIONS

1. This document applies to single level residential
wood decks that are attached to the house to resist
lateral forces. [R507.2.4]

2. Overall deck length shall be equal to or less than
overall deck width. See DECK FRAMING PLAN for
definition of deck length and width.

3. Minimum post size is 6x6 nominal and maximum post
height shall be in accordance with Table 4:

4. All lumber shall be identified by the grade mark of,
ot certificate of inspection issued by, an approved
fumber grading or inspection bureau or agency
(wwi.alsc.org). All [umber and glued laminated
timber shall be a naturally durable species (such as
Redwood or Western Cedars where 90 percent or
more of the width of each side is heartwood); or be
preservatively treated with an approved process in
accordance with American Wood Protection
Association standards (Table 1) [R317 and R318].
All lumber in contact with the ground shall be
approved preservative treated wood suitable for
ground contact. [R317.1.2] All cuts shall be field
treated with an approved preservative (such as
copper naphthenate) [R402.1.2].

5. All nails shall meet the requirements of ASTM ¥
1667. Threaded nails as stated in this document
include helical (spital) and annular (ring-shank)
nails. Wood screws shall meet the requirements of
ANSIH/ASME B18.6.1. Bolts and lag screws shail
meet the requirements of ANSFASME B18.2.1.

6. ‘Throughout this document, 4" diameter bolis and
lag screws are specified for various connections.
Edge distance and spacing requirements are based
on %" diameter fasteners. If larger (or smaller)
fastenets are specified, edge distance and spacing
shall be adjusted.

4. To resist corrosion, the following is required
[R317.3}:

10.

ux All screws, bolts, washers, nuts, and nails for use
with preservative treated wood shall be hot-dipped
zinc-coated galvanized steel, stainless steel, silicon
bronze, or copper. Hot-dipped galvanized
fasteners shall meet the requirements of ASTM 4
153, Class D for fasteners 314" diameter and
smaller or Class C for fasteners with diameters
over %/g". Stainless steel driven fasteners shall be
i accordance with the material requirements of
ASTM F 1667.

Fasteners other than nails and timber rivets shall
be permiited to be of mechanically deposited zinc-
coated steel with coating weights in accordance
with ASTM B 695, Class 55, minimum.

All connectors (joist hangers, cast-in-place post
ancliors, etc.) shall be galvanized or shall be
stainless steel, Hardware to be hot-dipped prior to
fabrication shall meet ASTAM A 653, G-185
coating. Hardware to be hot-dipped galvanized
after fabrication shall meet ASTM A4 123.

u Fasteners and connectors exposed to salt water or
located within 300 feet of a salt water shorelive
shall be stainless steel grade 304 or 316.

=

-1

u Fasteners and connectors shall be of the same
corrosion-resistant material.

n Other coated or non-ferrous fasteners or hardwate
shall be approved by the authority having
jurisdiction.

Decks supporting large concentrated loads such as

hot tubs are beyond the scope of this document.

This document does not apply to decks which will
experience snow loads, snow drift loads, or sliding
snow loads that exceed 40 psf.

Lateral load resistance is limited to the prescriptive
provisions of R507.2.4 of the IRC. Alternative loads
and detailing shall be approved by the authority
having jurisdiction.

American Wood Council



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

i

&

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

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

———t

Tahle 1. Common Spé&ies and Usé”Categories

for Decay Resistance.!

Species Above | Ground
P Ground | Confact
Southern Pine X X
§ | Douglas Fir-Larch X X
8 | Hem-Fir X X
I_..
0'>J SPF X
B Ponderosa Pine X X
e
o Red Pine X X
©
& | Redwood X X
Western Cedars X
01
T & | Redwood X
28
- 2 A | Western Cedars X

1. Use categories listed In Table 1 are based on the American
Wood Protection Association (AWPA) Book of Standards.

2. Above Ground —UC3B; Ground Contact - UC4A.

3, Naturally durable species with 80% heartwood in width on
each side need not be freated per minimum requirements.

DECKING REQUIREMINTS

All decking material shall be composed of dimension
lumber (2" nominal thickness) or span rated decking in
accordance with the American Lumber Standard
Committee Policy for Evaluation of Recommiended
Spans for Span Rated Decking Products (November 5,
2004). Attach decking to each joist with 2-8d threaded
nails or 2-#8 sorews. Space decking boards
approximately I/g" apart, See Figure 11 for decking
connection requirements at the rim joist. Decking
placement may range from an angle perpendicular fo the
joists to an angle of 45 degrees fo the joists. Bach
segment of decking must bear on a minimum of 3 joists
(or 3 supports).

Decking not meeting these requirements may be
substitated when the product has been approved by the

authority having jurisdiction; however, connections
equivalent to those shown for lumber or span rated
decking are assumed,

JOIST SIZE

The span of a joist, L, is measured from the face of
support at one end of the joist to the face of supporiat
the other end of the joist and does not include the length
of the overhangs, Lo. Use Table 2 to determine
allowable joist span, Ly, based on lumber size and joist
spacing. Joist span, L, must be less than or equal to
allowable joist span, Ly Overhang length is the lesser of
allowable overhang, Lo, ot one fourth the joist span, L.
See Figure 1 and Figure 2 for joist span types.

American Wood Council
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Table 2. Maximum Joist Spans and 0verhangé.1

Joist 8pacing {o.c.)

12" 16" 24" 12" 16" 24"
Species Size Allowabla Span? (L) Allowable Overhang® {Lo)
@ 911t g-o0° 7.7 | -0 -1t 13
. oxg A3 -1" 41-10"  9-8" | 1-q0v 2-0" 2'-4
SouthernPine  — a5 4.0 47-6 | 3-1" 8-5 2-107
o2 18-07 16-6° 13-6" | 4-68" 4-2" 3-4
oGt 9-6"  8-4 6-10"]0-11" 1-00 1.2
Douglas Fir-  5yg -6 -1 g-1 [ 1-8 1-10" 2'-2
é;:ﬁi‘e*;m';; oeie A5 -8 13- A1 | 2-10"  §-2 29
oxlz A8 -07 159 12 -10"| 44" 3-11 3-3"
Redwood, & §-10"  ®&-0° 6-10° | 0-9" 0'-10" 011"
Western Cedars, 2x8  11-8 10°-7"  8-8 | 1'- 1o -9
Ponderosa Pine®, axio  14-11" 13 -0 {o-7 | 2-&50  2-70 2'-&
Red Pine?® oy i7-5" -7 Az-4"} 3-7v §-9° -1

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

2, Assumes L/360 deflection.

3. Maximum allowable overhang cannot exceed Li4 or % of aclual main span. Assumes cantilever
length/180 deflection with 220 b point load (See Figure 1A and Figure 2).

4. Incising assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-Pine-Fir. s

5, Deslgn values based on northern species with no Incising assumed.

6. Ledger shall be a minimum of 2x8 nominal. Joists and rlm jolsts to which guard posts are altached shall be a
minimum of 2x8 nominal.

7. Joist [ength prescripiively limited to 18-0" for footing design.

Figure 1A. Joist Span — Joists Attached at House and Bearing Over Beam.
existing wall
oplional overhang jolst
R DESH M e = e =t
{/..— blocking {at overhanging

i Toist
rmios lrfi joists only) /
_______ jolsthanger — A
'm ledger board ——/
heam (flush
tight bearing)

——— post

Ly or L4 //’—‘/J

: 41 jolst span (LsL )
—=— tnaximum —i=|  |fm——— N
overhang See Table 2
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?igure 1B. Jolst Sparn — Joists Attached at House and to Side of Beam. o

SEI e et e

axisting wall ———
joist

beam® =
X

joist hanger

*Nofe: beam depth must be
equal to or greater than joist
post ——| dopth if joist hangers aro used

ledger board J

joist span {L=Ly)
See Table 2

EE————

N

Figure 2. Joist Span — Non=Ledger Deck.

optional overhang

PN D VN = e | =t e | DES E I MU DES:

existing wall ——=1
optional overhang I

i!i/ blocking {at overhanging \\”‘l

overhang

BEAM SIZE & ASSEMBLY REQUIREMENTS

Deck beam spans shalf be in accordance with Table 3
and can extend past the post face up to La/4 as shown in
Figure 3. Joists may beat on the beam and extend past
the beam face up to the lesser of Lo or 1/4 as shown in
Figures 1A and 2, or the joists may attach to the side of
the beam with joist hangers as shown in Figure 1B.

—<+—— rim joist I joists only) tim joist ———
________ £ ru .
heam {flush — \‘ . { |
tight hearing) joist f |
beam (flush
tight bearing) I
d—— post ~——post | ]
|t I‘II_TOa}z:.nt;J!:‘l -~ joistspan(LsLy} | 1, r;%)z:nﬂgl — ]
See Table 2

overhang

Joists shall not frame in from opposite sides of the same
beam. See JOIST-TO-BEAM CONNECTION details,

Figure 6.
Where multiple 2x membets ate used, the deck’s beam is

assembled by attaching the members identified in Table
3A. in accordance with Figure 4 [Table R602.3(1)].
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Table 3A. Dimension Lumnber Deck Beam Spahs (L.:_;)1 Suppm’tiﬁg'a Single Span of Joists with or
without Overhangs.

Jolst Spans (L) Less Than or Equal to:

Species Size* &' 8 10' 12' 14 16’ 18’
2-2%6 -8  5-8  5-1" 47" 4.3 4-0° 3-9
2-2x8 g-6" 7-4" -8 &-11" 5.6 F-1"  4-9
2-2x10 ig'-1"  8-9°  7-9° T-1" 6-6" 6-1"  5-9

. 2-2x12 -1 100-4" 92" 8'-4"  7'-¢" 7'-3"  6-9

Southern Pina
3-2x6 7.4 72" §-5" 5-10" 5-5"  5.0"  4-9"
3-2x8 0-7"  9-3"  §-3  7-6" 6-11"_ -5  6-1"
3-2x10 i2-9"  11'-0" 9'-9° g8-9" g-3 7-8 7-3
3-2x12 15'.Q"  13'-0°  11'-7" 10'-8"  9'-9" 91"  g-7"
3x6 or 2-2x6 5.2 4.5 F-11" -7t 3.3t 240" 2'-8"
3x8 or 2-2x8 g-7" 5.8 B5-1" 47" 43" 3100 3-8

Douglas Fir- 3x10 or 2-2x10 g-1* 7-0" -3 5-8 5-3" 4-100 4'-5"
'I-:?Iffhszp:'l{fc'z 3x12 or 2-2x12 g-5  g-2" 7-3 @&-7" 6-1" 5-8 54"
Pine-Firs, . 4x8 g-2"  5-3 4.8 4-3 311" 3-8 3-5
Redwood,  4x8 g2 7.0 -3 §-8 53" 411" 4-7"
Western  4x10 g-8 8.4 7-5 6-9° -3 5-10" 5-5"
Cedars, 4449 1'-2" g.g"  g-7" 7-10"  7-3" 6-9°  6&-4"
Ponderosa
Pine’, Red _3-2x6 7.1 @5 5-g'  5-3" 4-10" 4-g  4'-3"
Pine? 3-2x8 9.5 §-3 7.4 §-8 6-2* 5-9°  5-5"
3-2x10 A1-¢"  10-2" 9-1"  §-3" 77" 7T-1" _ §-8"
3-2x12 13'-8" 11'-10" 10'-6"  9'-7° §-10"  &-3" 7'-10"

1. Assumes 40 psf live [oad, 10 psf dead load, L/360 simple span beam deflection limf, cantilever length/180 deflection limit, No. 2 grade,
and wat service condliions.

2. Inclsing assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-Pina-Fir.,

3. Design valugs based on northern species with no Incising assumed.
4. Baam depth must be equal fo or greater than joist depth if joist hangers are used {see Figure 6, Option 3}.
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“Table 3B. Glued Laminated Timber Beam Spans (LB)1 Suppoﬁihg a Single Sfoah of Joists with or )

without Overhangs,
Joist Spans (L) Less Than or Eual fo:
Stress Class? Width® _Depth? 6 8 10 12! 14 16’ 18'

9_1 12" 121"2“ 1 0'_6" 9|_4Il 8I_6ll 7[~1 Oll 7!_‘4" 61_1 11[
3_1 12" ,[ ,‘ “7‘,8". 1 5!_2“ 1 3"—1 u 11 1 I"SII 1 OF*SH 9!_‘1 Oﬂ 9[_2" 8]_8!]

Balanced or

Unbalanced 20F-1.5E 14" B TS LA 1oL N < e N e G ¥ e A 0'-10" 102"
And Higher Grade 7T 18-0%  16-8"_ 14-10"_ 137" 126 18T 110
Cedal‘ 5_,“! 51 14“ 1 8"0”5 18"0"5 17!_6" 1 5r_.1 .1!! 141__9!! .1 3[__‘9" 1 3!_0(!

16" 180"  18-0's 1809 18-0" 16'-10" 15.9° 1410

oA 431" A2t 1049 9o g1t 8ker 80
a2 A48 476" 45w 135t q2-st 114t 07t 100

Unba‘anced 24F"1-8E 113 1 nns 1 Qi ] i ] u. v AL 4 [} 1
Douglas Fir-Larch or 14 1.0 47v9" 100 14 134 1260 119
Southern Pine 17 18.0°  18-0" _ 17-1" i7" 145 136" 128"
544" 14" 180" 18-05  4g-0" 180 170" 18-10" 1411

16" 180 18-0 180"  18-0" _ 18-0"% 180" 170

a-1/2" 1341 42w s a1-er 108 o-11" 97"
32t 11-718" 175 45-10" 148" 13-9'  13-1" 12-6" 12-0"

DB()?llalnacse;lifi];':lc-gir 14‘! 18'-0"5 181_0"5 ,17|_4u .1 6[_31! 15!_51[ 14!_9u 14!_21!

g . 1 1 "718“ .181_0(|5 1 81_0115 171__4n 161__3" ,1 51“5" 141_9|! 141_21!
Southern Pine .

: 514" 14" 18.0% 18.0% 180" 18-0% 18.0"® 17-6"  16-9°

16" 18 0%  18.0° .18-0% 18-0 _18-0'S _18-0" _ 18-07

1. Assumas 40 psf live [oad, 10 psfdead load, L/360 gimple span beam deflection fimit, cantilever lengih/180 deflection limit. Glued laminaied
timber shall be of naturally durable specles or freated with an oil-berne or water-borne preservative in accordance vith AWPA U1, Ses
MINIRUM REQUIREMENTS & LIMITATIONS. Spans for glued taminated timber beams nof {reated with oll-bomne preservatives shall be
multiplied by 0.89.

2. Preservaliva freated struciural composite fumber of equal or grealer capacily can be substituted.

3. Beam widths of 3-1/8" or wider can be used for the tabulated 3-1/2" widih, and beam widths of 5-1/8" or vader can be used for the tabulated
5-1/4" width.

4, Beam depth must be equal to or greater than joist depth If jolst hangers are used (see Figure 6, Opiion 3).

5, Beam span prescriptivaly imited to 180" for faoting design. :

Figure 3. Beam Span.

joists above aptional overbang {may
7\ oceur at each end)
————— 7 1
F‘ ﬁﬁﬁﬁﬁ v ——
I NI VAR
il Al
I_I,_ P i |
I
1
Lo A A
\— heam — heam splice
{if noaded)
L«— post, typlcal at Interlor post
P e locations
/“‘—-_.’.——'— 4._4____‘\‘__”__—/
_ | iefAmex. | | beamspan (La) || beamspan{lak i, | lgdmax. | _
overhang See Table 3 See Table 3 averhang
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Figure 4. Beam Assembly Details.

10d threaded nall or #10 woad 2 fhreaded nails of screws at eaéch énd or

SereW 23 lohig, étagtsred In

splice end; splices shall be lacated only over

) _ R iows interior posts (Figure 3)—\\
4 .

L]

{f-4 beamis cons’tructed with 3-fhembeérs, 7

attaah each outside member to the ingide
member asshown here,

1 .6." .
typical

DECEK FRAMING PLAN

A framing plan shows the width, length, joist and beam
Jayout; the location of the ledger board, posts, and
footings; and the type, size, and spacing of the ledger

The overall deck length shall be equal to or less than the
overall deck width. Stairs and stair landings shall not be

included in determining the overall deck length or width.
See Figure 5 for an example of a typical deck framing

American Wood Council

board fasteners. plan.
Figure 5. Typical Deck Framing Plan.
Lumber spec:es . _{seo Table 1}
L // //// T 5
T L= _‘gl _J_ himney or _1 L ™ ﬁ—r ledger
Bay Window T —
<t E . N
P | board with 4" dia.
g ) L // ///// 2 bolls/lag screwsfanchors
& | "
P s 8|13 £ | { - @ ST ;'0'5
3 s é ¢ 7 ! = ..1 % (see Tabls 5)
= - ok |2y th =
l 2 I ‘,"6 .§ % ;i = l L Joist hanger: Ibs
- | nooa ] 3 |8 I an {see Table 3A)
—~ s +
< < zlg X .
L B N g Ellg | doubie or trple 1 ‘E| L timmer hanger:____lbs
5 8 PO B L ke {seo Table 7)
£ g ® F|ls 4 __%__trimmer s
% 8 2 <12 ¥ 3
8 o, 3 (see Figure 35) 2
';.(3 + P
§ ‘ﬁl />xﬂ N min. L) -1 rim joist
=4 | \ 6x6 post o )
| L \ | / stair stiingers:
~ - y » ] cut or solid
¢« o )7 g span:, - "
E % E {see Figure 28)
O
K E g treads: __ X
{see Table 6)
% Lg/4 max, beam span {L.g): see Table 3 single, L/4 max.
—e - ] o] B frest———
overhang B = overhang
double, ortriple _ x__ ilg= -
- overall deck vidth: N 2




JOIST-TO-BEAM CONNECTION

Rach joist shall be atfached to the beam as shown in
Figure 6. Joists may bear on and overhang past the beam
face the lesser of Lo or L/4 when Option 1 or Option 2 is
used o attach the joist to the beam and blocking is
provided between joists at beam bearing. Mechanical
fasteners or hurricane clips used, as shown in Option 2,

must have a minimum capacity of 100 1bs in both uplift
and lateral load directions, Joists may also attach to the
side of the beam with joist hangers per Option 3. Joists
shalf not frame in from opposite sides of the same beam.
See JOIST HANGERS for more information. Hangers,
olips, and mechanical fasteners shall be galvanized or
staintess steel (see MINIMUM REQUIREMENTS).

Figure 6. Joist-to-Beam Detail.

a6d threaded” OFTONT
toenals = tnechariical -
(2'on one side, /| fasteneror
tontheother) A} A |

hurricane olip

OPTION 2*

8 beam

OPTION 3¢

. top of heam or

jolst ledger and joist

hanger nuist be at same
elavation

“#see manufaclurer's recommendations for additional requirements

JOIST HANGERS

Toist hangers, as shown in Figure 7, shall have a depth of
at Jeast 60% of ledger or beam depth. Bach hanger shall
have a minimum vertical capacity in accordance with
Table 3A. The joist hanger shall be selected from an
approved manufacturer’s product data based on the
dimensions of the joist or header it is catrying. Joist
hangers and fasteners shall be corrosion resistant (see
MINIMUM REQUIREMENTS).

Use joist hangers with inside flanges when clearances to
the edge of the beam or ledger board dictate. Do not use
clip angles or brackefs to support joists.

Tahle 3A. Joist Hanger Vertical Capacity.

Joist Size Minimum Capacity, Ibs
2x6 400
2x8 500
2x10 600
2x12 700

Figure 7. Typical Joist Hangers.

Joist hanger with inside flanges
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POST REQUIREMENTS Figure 8B. Aliernate Approved Post-to-Beamn

All deck post sizes shall be 6x6 (nominal) or larger, and Post Cap Attachment,

the maximum height shall be in accordance with Table 4 ) o sofidsan o

and measured from grade or top of foundation, 4@;::5_%__1:“& - multiply beam
T Y A e eSS s

whichever is highest, to the undexside of the beam. et
Under prescriptive limits of this document, 8x8 nominal
posts can be substituted anywhere in Table 4 but are %
limited to a maximum height of 14'-0", Posts shall be
centered on footings. Cut ends and notches of posts shall
be ficld treated with an approved preservative (such as
copper naphihenate) [R402.1.2]. The beam shall be
attached to the post by notching as shown in Figure 8A
or by providing an approved post cap to conmect the
beam and post as shown in Figure $B. All 3-ply beams
chall be connected to the post by a post cap. All through-
bolts shall have washers under the bolt head and nut.
Attachment of the beam to the side of the post without - - oot : .
notching is probibited (see Figure 9). Eigu (l;e 9. Prohibited Post-to-Beam Attachment
ondition.

e
——,

66 mle,
post

oy

Provide diagonal bracing parallel to the beam at each
corner post greater than 20" in height as shown in
Figure 10. Diagonal bracing is prohibited on center
posts. Bracing shall De fastened to the post at one end
and the beam at the other with 12" diameter lag screws,
For non-ledger decks, (see Figure 21) diagonal byacing iivosghuballs . Note: Supportof boaris

may be omitted at the beam and posts adjacent to the tag screws, or §§ faslgneis only 1§ prohibiled.
ouse. : néils. _ Beatng 1§ requijed. See
b Figure 8A,

Figure 8A. Post-to-Beam Attachment

Requirements.
- v,(%g }ﬁn-aiéh'.ﬂilaze‘r .
o AR through-boits
stigle 3 por4 At g
hominal, of dotiblé wilh yashers.
2 riomingl beam  TET ] 22"
boa st e I - g Figure 10. Diagonal Bracing.
bearfolyon | | +
notthed 6x6
646 i, ~ =

N

5 (1) 112" diarmtor-/
L lag screw with
3 washers, lypical

Typlcal Post Al Splice

DIAGONAL BRACING PARALLEL TO BEAM
Note: Diagonal Bracing i prohibited oh tenter posts.
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RIM JOIST REQUIREMENTS

Attach a continuous rim joist to the ends of joisis as
shown in Figure 11. Attach decking to the rim joist as
shown in Figure 11. For more decking attachment
requirements, see DECKING REQUIREMENT S

Figure 11. Rim Jdiét Connreff;t'ion Detérilrs.

- secure decking to top of rin Joist with
10d threaded nals or #10 x 3"
Fiinimum wood screws @ 6" 0.6.

folsts

attach rim joist to end of each jolst with
(3) 10d threaded nafls or (3) #10 x 3
minimum wood screws

¥ing joist

FOOTINGS [R403]

See Figure 12 and Table 4 for footing size, footing
thickness, and post attachment options and requirements.
All footings shall bear on undisturbed soil at least 12
inches below the undisturbed ground surface or below
the frost line, whichever is deeper. Contact the authority
having jurisdiction to determine the specified frost line.
Bearing conditions shall be verified in the field by the
building official prior to placement of concrete. Where
the building official determines that in-place soils with
an allowable bearing capacity of less than 1,500 psfare
likely to be present at the site, the allowable bearing

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

Do not construct foofings over septic systems or leach
fields, utility lines, or enclosed meters. Contact local
utilities (call 811) before digging,

Pre-manufactured post anchors shall be galvanized or
stainless steel. See MINIMUM REQUIREMENTS.
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Table 4. Post Height for 6}{65. and Footing Sizes for all Posts.

Post Heights? Footing Sizes?
@ = = - b
Sl & |Ee| 288|288 8 | %
et £ & iL -G = 2L - g * £
E| 8 |55 g (2818 | 55| =8 g g
8139 | g | & 1% |gg13°| 2 | ¢
10" | 14 14 14 14 i4' 18" 16"x16" 7
6 | s14' | 14 14 14 14! 14 21" 18"x18" 8"
<18 | 14 | 14 | 128 [ 14| 24* [ 2121 | 10"
=0 | 14 14' i4' 14! 4 20" 18"™18" 8"
8 | s14' | 14 14 14 14 i1 24" 21"%21" 10"
=18' | 14 13 11 12' g 27" 24247 | i1
210 | 14 14 14 14 12! 23" 20"20" g"
10" | 14" | 14 13" 11 13" g' 27" 24"24" 1 11"
18 | 12 11 8' 11" 2 31" 27| 13"
=10 | 14 14' 12! 14 10’ 25" 22'22" 1 10"
12' | 214" | 13 12! g' 11" 5' 30" 26'26" | 13"
=18' | 1T g 8’ g 2! 34" 30"x30" | 15"
=10 | 14 13! i1 13" g’ 27" 2424 11"
14' | s14' | 11 10 7' 10' 2 32" 29"%29" | 14"
<18’ g 8 2! g NP 37" 33"x33" | 16"
0| 13 12' 10 12 G 29" 26"26" | 12"
168" [ <14' | 100 | 9 5' g' 2! 35" | 31"x31" | 15"
18" 7 5 2 7' NP 40" 35"x35" | 18"
100 12 11 g 11 2 31" 2727 | 13"
18" | 214" t) 8' 2 8' NP 37" 33"%33" 16"
<18’ 5 2 2 B' NP 42" 37"x37" 19"

1. Assumes 40 psf live Joad, 10 psfdead load, Ls/4 and Ly/4 overhangs, No 2. grade and wet service

canditions.

2. Assumas 1,500 psf soil bearing capacily end 150 pcf concrete. Value may be multiplied by 0.9 for

corner posts.

3, Incising assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-Pine-Fir.,
4. Assumes 2,500 psi compressive sirenglh of concrete. Coordinate footing thickness vith post base and

anchor requirements.
5. 8x8 nominal posts may be subslituted anywhere in Table 4 to a maximum height of 147,
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'F'igure‘ 12, Typiréa'l F‘oofihg Opi:i-on-s'.

Gut ends of posts

posts mustbé
. ibéﬁte‘réd on fodting

shall be fiald treated
-with ein approved
preservative (such

g J5" diameter

e as coppar od
pré-manufactured Sanhthenaie) ¥od
st bde rgphihenai)
with post anchor I
about I —— ,.:l,:. gradg |
P s 3 R o
ST e s 1 420 didrster Jaﬂ
' < - My a P P g . 1.
qor e . ;‘ ‘q.' < cong.stem 4" min. - saran
ming L E N R . i R
- ‘ P ?-.-'-"d,‘- ‘..f‘.t E T ] RPN ki B *
Iog Lo a R R d’j . Pef - 4 s ilih i -
IR TERS N E T RO T Tabled| 5 " &, .
frostdepl | oo Table 4 |ied] perTabled (e %—«» per Table4

footings must beat
on undisturhed soil

gravel

LEDGER ATTACHMENT REQUIREMENTS
[RS07]

GENERAL: Attach the ledger board, which shall be
equal fo or greater than the deck joist depth but less than
or equal to the house band or rim joist depth, to the
house in accordance with Figures 14 and 15. The ledger
shall be a minimuin nominal 2x8. When attachments are
made to the house band joist, the band joist shall be
capable of supporting the new deck. If this cannot be
verified or conditions at the house differ from the details
herein, then either a non-ledger deck or full plan
submission is required. See NON-LEDGER DECKS.

SIDING AND FLASHING: House siding or the
exterior finish system must be removed prior fo
installation of the ledger boavd. Approved corrosion
resistant flashing is required at any ledger board
connection to a wall of wood framed construction (see
MINIMUM REQUIREMENTS). See Figure 14 for
continuous flashing with drip edge. The threshold shall
be carefully flashed and cautked to prevent water
intrusion due to splash from the deck or melting snow
and ice.

MANUFACTURED WOOD I-JOIST: The term “I-
Joist” denotes manufactured wood “I joists (see Figure

13A). Many new homes constructed with wood 1-joists
include 1" or thicker faminated veneer lumber (LVLas
band joists (or rim joists) that can support the attachinent
of a deck (see Figure 14), However, some older homes
might be construcied with band boards that are to o thin
(less than 1") to support a deck. In such cases, a non-
ledger deck or a full plan submission is required.

MANUFACTURED WOOD TRUSS: A metal plate
connected wood truss (MPCWT) is an engineered,
prefabricated structural component designed for each
specific application. MPCWT’s used in residential floors
are ofien installed with a 2x4 lumber “ribbon” at the
ends of the trusses (sec Figure 13B) to tic the ends of the
trusses together. The ribbon board, by itself is not
intended to support the deck ledger and deck. Installing
residential decks when the floor system for the house
uses MPCWT requires a standard detail provided by the
truss designer, a non-ledger deck, or a full plan
submission. Refer to the Technical Note — dttachinent of
Residential Deck Ledger to Metal Plate Connected
Wood Truss Floor System for special blocking details
and attachment requirements (www.sbcindusiry.com).
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Figure 138, Metal Plate Connected (MPC) Wood
Floor Trusses with a 2x4 Lumber “Ribbon” at
the Ends of the Trusses.

2x4 RIBBON BOARD - not-Intended for
!:eck altachment .=

; ‘Eﬁ7 MPC F':LOOR
e TRUSSES

Figure 14. General Attachment of l.edger Board {o Band Joist or Rim Joist.

-\

T

exterior sheathing

Eer

existing stud wall ——=]

existing 2x band jolst
or 1" minimum .

remove slding at ledgar
prior fo Installation

=~ thresheld carefully flashed and
caulked to prevent waler intrusion

ledger and joist flush on fop
coniinuous flashing
extending past jolst
l hanger

EWP rim joist
2" min. { B |~ deck joist
_ 1-5/8" min. G,
o max I 1/2" diameter |
" - — 1/2" dlameter lag
2% floor joist, 7\ 2" min, SCrews of
wood t-joist, / = = through-holts with
or MPCWT o, washers
A joist hanger
oxisting ——| < © 1° !
wall Lo - 2% ledger board; must he greater

than or equal to the depth of the
deck jolst and no greater than the
depth of the house band ar rim jofst

Figure ’IE"Att;cuﬁ;né'nt_ of Ledger Board to Foundation Wall (Cohcféte or Solid_ Masonry)

embigd aihcliors per manifacturér

~Tecomimendations
fo Fesist corradion and decay,

/ ihis afea should b caulked

I L
AN ' | . — deck joist
exisling congcrete e ! HA/
of solid magohry* R s
\Va][ * ; :‘E 4 5 g p — -—"”2" diameter
*Note: Blackafiled |3, * "+ approved oxpansion,
85 otk | B epoxy, or adhesive
:;%Tc?et?;ta‘?r i . anctiors with washers
chilh - al . i 3 + -
anchor focations yE - Jolst hanger
for new construction \— 2x ledger-board; must be greater

than or equal 1o the size of the Jolst
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PROUIBITED LEDGER ATTACHMENTS ﬁguré 18. No Aﬁachrﬁént io House Overhang
Attachments o exterior veneers (brick, masonry, stone), with Ledger.

hollow masonry, and to cantilevered floor overhangs or
bay windows are prohibited (see Figures 17 and 18). In
such cases, the non-ledger deck is required (See NON-
1LEDGER DECKS). .

FTguré 17. No Attachment to oEThrough
Exterlor Veneers {Brick, Masonry, Stone).

of bay
window

LEDGER BOARD FASTENERS lumber band joist (1-%4" actual) or LVL rim joist bearing

' . , - on a sill plate or wall plate shall be constructed with %2"
Ounly those fasteners noted below are permitted, LEAD lag screws or bolts with washers per Table 5 and Figure

ANCHORS ARE PROHIBITED. 19 (see MINIMUM REQUIREMENTS).

Deck ledger connection to band joist or rim joist, The
connection between a deck ledger and a 2-inch nominal

Table 5. Fastener Spacing for a Southern Pine, Douglas Fir-Larch, or Hem-Fir Deck Ledger or Band or
Rim Joist and a 2-inch Nominal Solid-Sawn Spruce-Pine-Fir Band Joist or LVL Rim Joist.34588
(Deck Live Load = 40 psf, Deck Dead Load = 10 psf)

Joist Span
Rim Joist 6'-0" 6'-1" 81" 10%1" 121" 144" 16"1"
or and to fo to to to to
Band Joist less g'-0" 10'-0" 12'-0" 140" 16'-0" 18'-0"
Connection Details On-Center Spacing of Fasteners
4" diameter lag screw’ with 1“11 J,B,l.{l\‘ﬁq gg,. ;?., :]lg" 5. 12,, 1%.. S..
181" maximum sheathing | vy e | 300 | 230 | 18 | s | 3 | At | O]
- . 1" VL 24" 18" 14" . 12" 10" o g"
i diameter bolt with VL | oogr | o2t | e | 44 | 20 |10 9
15,1 maximum sheathing 14" Lumber 26" G 34 g 244 21" 19"
14" diameter bolt with
15‘132" maximum sheathing and | 1-%2" Lumber 36" 3g" 29" 24" 21" 18" 18"
1" stacked washers®’

The tip of the fag serew shall Tuily extend beyond the inside face of the band or rim joist.

. The maximum gap between the face of the ledger board and face of the wall sheathing shall be 45",

Ledgers shall be flashed or caulked to prevent water from contacting the house band joist {see Figures 14 and 15).

Lag screws and bolls shall be staggered per Figure 19.

Deck ledgers shall be minimum 2x8 pressure-preservative-treated No.2 grade lumber, or other approved materials as established by standard

engineering practice.

. When solid-sawn pressurc-p:eservative-ireated 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 attachiment shafl be designed in accordance $with
accepled engineering practice. Tabulated values based on 300 1bs and 350 ibs for 1" and 1-1/g" LVL rim joist, respectively.

7. ‘Wood structural panel sheathing, gypsuin. board sheathing, or foam sheathing shall be permitted between the band or rim joist and ledger. Stacked
washers are permitfed in combination with wood struchiral panel sheathing, but are not permitted in combinaiion with gypsum board or foam
sheathing, The maximum distance between the face of the ledger board and the face of the band joist shall be 1",

3. Fastener spacing also applies to Southern Pine, Douglas Fir-Larch, and Hem-Fir band or rin1 joists.

o Rwp s
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WOODIDECKCONSTRUCTIONIGUIDE

Placement of lag screws or bolts in deck ledgers the deck ledger (see Figure 19). Proper installation of lag
The lag screws or bolts shall be placed as shown in screws or bolts shall be verified by the authority having,
Figure 19, The lag screws or bolis shall be staggered jurisdiction.

from the top to the bottom along the horizontal 1un of

Figufre 19. Ledg'er Board Fastenei‘ Spaéiﬁg"énd Cleaféncéé.

See Table 5 N%E ?gazg?;l;;asteners Seé Figure 14 for rim
e " joist fastener spacing
O © © o L 5.5 min. for 2x8 *Distance can be reduced ta 4.5”
5" max, 6.5" min, for 2x10 if lag scrows are used or bolt
@) © | 7.5" min. for 2x12 spacing Is reduced to that of
|_ lag screws fo attach 2x8 W
e — I} ledgers to 2x8 band joists (1/2"
2" min. ledgor Eﬁ;’gﬁﬁ;ﬁ%ﬁ:’mt' or 34" ynin. stacked washers not permitted)
Through-Bolts manafacturer’s recommendations. All anchors must have
Through-bolts shall have a diameter of 14", Pilot holes washers.
for through-bolts shall be /" to °/1s" in diameter.
Through-bolts require washers at the bolt head and nut. Lag Screws
Lag screws shall have a diameter of %" (see MINIMUM
Expansion and Adhesive Anchors REQUIREMENTS). Lag screws may be used only when
Use approved expansion o adhesive anchors when the field conditions conform to those shown in Figure
attaching a ledger board fo a concrefe or solid masonty 14. See Figure 20 for lag screw Jength and shank
wall as shown in Figure 15. Expansion and adbesive requitements. All lag screws shall be installed with
anchor bolls shall have a diameter of 4", Minimum washers.

spacing and embedment length shall be per the

Figure 20. Lag Screw Requirements.

dipped galvaiiized or

ag Sorows must be hiot-
stalnless steel only:

 soravi musk penetrate
1 -beyond band board

et

length must éxtend through | N

2 shank J _ a il of 1/2°

{no threads) e)g{s'li_n_g hand hoard '
Lag screw installation requirements: Each lag screw SCREWS WITH A HAMMER. Use soap or a wood-
shall have pilot holes drilled as follows: 1) Drill a 12" compatible Iubricant as required to facilitate tightening.
diameter hole in the ledger board, 2) Drill a She" Bach lag screw shall be thoroughly tightened (snug but
diameter hole into the band board of the house. DO NOT not over-tightened to avoid wood damage).
DRILL A %" DIAMETER HOLE INTO THE BAND

JOIST.
The threaded portion of the lag screw shall be inserted
into the pilot hole by turning. DO NOT DRIVELAG
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NON-LEDGER DECKS - FOR RESISTING
VERTICAL LOADS

Non-ledger decks use the house for resisting lateral loads
but do not utilize the exterior wall of the house to
support vertical loads (see Figure 21). Rather than

supporting the deck on a ledger, an additional beam with -

posts is provided at or within the lesser of Lo or L./4 of
the house. THE ASSOCTATED DECK POST

RIETIVEIRESIDENTIAIEWOOD/DECKICONSTRUCTIONIGUID]

FOOTINGS SHALL BE PLACED AT THE SAME
ELEVATION AS THE HOUSE FOOTING IF
LOCATED CLOSER THAN 5-0" TO A HOUSE
WALL (see Figure 2 and Figure 12). 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.
Nou-ledger decks shall be attached to the house per
Table 5 and Figures 22 or 23 for lateral loads.

Figu};a 21. Non-LedgénTDeck - Forﬂ Resisting Vertical Loads.

blocking between
overhanging jolsts

at bgam bearing

tnsfall dlagonals
per Flaure 10

Ljoist overtiang

r=—exisling house
foundation wall

< eck footings must be af
same elevalion as
existing house fooling
if located closer than
5407 to house wall

*Note: Tension device not shown.
Seo provision for deck lateral forces.

DECK LATERAL LOADS

Atfachment to Hounse: Decks shall be positively
anchored to the primary structure [R507.1]. The lateral
connection required shall be permitted to be in
accordance with Figure 22 or 23 for ledger and non-
ledger decks. Hold-down fension devices shall be
provided in not less than two locations within two feet of
the edge of the deck, and shall have an allowable stress
design capacity of not less than 1,500 1b [R507 24).

The wall must be sheathed with minimum 5" wood
structural panel sheathing, Use lag screws or throngh-
bolts when fastening fo a band joist; use expansion
anchors or epoxy anchors when fastening to concrete or
masonry. DO NOT ATTACH TO BRICK VENEERS.
VERIFY THIS CONDITION IN THE FIELD PRIOR
TO UTILIZING THIS METHOD. Fasteners shall
penetrate beyond the house band board and be installed
per Table 5.

For non-ledger decks, blocking or framing angles can be
used in Tieu of joist hangers and shall be provided on
each side of each joist. Blocking shall be installed with
5-10d threaded nails into the rim joist or the framing
angle shall have a lateral capacity of 600 Ib. Flashing
over the rim joist is required and must be installed in
accordance with the flashing provisions in the LEDGER
ATTACHMENT REQUIREMENTS.
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Figufe 29. Lateral Load Device with Floor Joisis Pafal

iel to Decl¢ Joistis.

™

i

floor sheathing nalling at
6" maximum on center to
Jolst with hold down

fasteners per Table 5

hold-down or similar
tension device

=<l

I><l|

A=<
1

| X
ﬁ A
iiid

[

RS

threaded rod, may be | |

solid sawn —/ﬁ- )

slopad up to 112

away from ihe house deck joist
floor joist M beam & post
* for non-ledger
Joist hanger decks
(for hon-ledger decks,
blocking or framing angle)
ez ———— 36" 1N, —

™

altach to loist

fasteners per Table §

w/ a minimum
. hold-down or simllar
of (19) &d nais i tension device
T lv_ff;“'—” P =<
O . i H deck joist
i M \\- P =1 y L E’ﬂ l”
1 Y N threaded rod, may be
X sloped up {o 1:12 W | |
minimum 2x6 X 367 away from.the house .,
altached to jolst web w/ M |
(16) 10d nails and clinch  Boist

Jolst hanger
{for non-ledger decks,

I i beam & post
or non-ledger

k:
Blacking or framing angle) decks

Ebure 23, Lateral | oad Device with Floor Joists

perpendicular to Deck Joists.

. threaded rod, may be
sloped up to 1:12
6 ft. min. away from the house
™ extent of blocking
Ny
aftach blocking ta deck w/ fasteners per Table 5
40d nails at 4" 0.c. staggsred hold-down or simifar
: tension device
=t 1 gy T h ! L.
M deck joist
minimum 14" thick ‘/ floor jolst
blocking. Blocks must {H-jolst or ]
fill bay and fit snugly solid jolst) jolst hanger beam & post

{for non-ledger deck,
blocking, or framing angle)

for non-ledger decks
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GUARD REQUIREMENTS

Al decks greater than 30" above grade are required to
have a guard [R312.1] - one example is shown in Figure
24. Other methods and materials may be used for guard

construction when approved by the authority having
jurisdiction,

Figﬁre 24, Ei)gample Guard Detail.

4x4 post, fypical

l———— minimum nominal 2x8

2x2 haluster, typicat
60 i : ! f %;)6#%5 5é4 go?rd rail cap: atta(%l ;g é;%?rd ;éosc.it witlh
]—s-——— 0" maximum spacing y 37 long screvrs or readed nails
DO NOT NOTGH ! /— with 0.148" nominal diameter
BT TR B H B B f H _'74 R
min?r?:i]m & 2x4 fop and bottom;
aftach to guard post with
BRI I {2)8d threaded nalls or
0 I T (2)#8 wood screws 22-4"
. ; ha il long on inslde face
Q

LD\

\

im or outslde jolst

(2172’ diameterb/ \Lopenings shall not allow

through-bolts

and washers the passage of a4

diameter sphere

attach balusters at top and boliom
with (1}#8 wood screw oF (2)8d
post-frame threaded nails with
0.135" nominal dlameter

GUARD POST ATTACHMENTS FOR REQUIRED
GUARDS

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

Guard posts for required guards which run patalle! to the
deck jojsts shall be attached to the outside joist per

Figure 25, Guard posts for required guards that run

. perpendicular to the deck joists shall be attached to the
rim joist in accordance with Figure 26. Only hold-down
anchor models meeting these minimum requirements
shall be used. Hold-down anchors shall have a minimum
allowable tension load of 1,800 pounds for a 36"
maximum guard height and be installed in accordance
with the manufacturer’s instructions.

Figure 25. Guard Post {o Outside-Jolist Example.

quard posts may he
Jogated on eiifiet. side
of the outside-joist

requirerents

guard post —e=

Y I W

(2)1/2" dia. throtigh-
boits and washefs——_

see FIGURE 24-for guard
=t—— component attachment

*quard posts cah e installed A8
shown in Figure 26 (hetween joists)
IFblocking is instafted as shown below
within 12" of edch side of the post

ith hold=down anchors; attsich blodking with 10d

at fitst interlor bay, provide 2x blacking-at guard posts
thieaded nails top and botio, etk ide \

Glsidg-jolst—m
i, 248 (1om.)

"

1)
)

. —7
B oelf i

¥

2]
2:J2" foli, aind 5" ax. | .
24 pin, L
olrtslde-jolst
min,-2%8 {nom.)

123
u

SECTION

possible per manufactirer's
instructions,

‘Alteriate atachrment.of hold:dowo PP I
f::/;%.w?é :

anchors to framing members
PLAN VIEW

guard post*
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Figure 26. Guard Post fo Rim Joist Example.

Alfernate atiachment of hold-down
anchors to framing members
are possible per manufacturer’s

instructions.
see FIGURE 24 for guard = hold-down anchor——
component aitachment ¥ it
requirements ; Joists )
! . = — guard post
guard post —-== | a_hgn gqafd
1 post at joist
rim joist §| locations S L)
min. 2x8 (nom.} ! —’ﬁ
hold-down anchor Ej o 11 Joist
jolst T mliozli; (mﬁ ) L, min. 2x8 (nom.)
minimum {2)1/2" =42 min. hold-down anchor
diamater through- 2-1/2" min. and 5" max.
bolts and washers =R L2 min,
at joist location betwaen joisls
SECTION PLAN VIEWS
STAIR REQUIREMENTS Figure 27. Tread and Riser Detail.
Stairs, stair stringers, and stair guards shall meet the :
requirements shown in Figure 27 through Figure 34 and -fiser may be open, but
. Table 6 except where amended by the local jurisdiction. 5';215‘:0; i‘ég‘g},‘gamew
All stringers shall be a minimum of 2x12. Stair stringers _ Ephe;eg '
shall not span more than the dimensions shown in Figure 10" minirim
28, If the stringer span exceeds these dimensions, thena L tread widih ()
4x4 post may be provided to support the stringer and 3;3;]:‘ hg?&”::;gl

shorten its span length. The 4x4 post shall be notched not deviate from risers: 1x maleslal, minimum

and bolted to the stringer with (2) ¥&" diameter through- one another by

. . more than 3/8"
bolts with washers per Figure 8A. The post shall be onds: ses Flgure 20 and Tablo 6
centered on a 12° diameter or 10" squate, 6” thick I 448 '| '
H H . : ret— 34" « 1-1/4" nosing; nosing
footing. The footing shall be consty ucted as shown m “halt not deviate from one

Figure 34 and attached to the post as shown in Figute 12. another by moré than 3/8"
An intermediate landing may also be provided to shorten
the stringer span (see provisions below). If the total
vertical height of a stairway exceeds 12'-0", then an
intermediate landing shalil be required. All infermediate
stair Jandings must be designed and constructed as a
non-ledger deck using the details in this document.

Stairs shall be a minimum of 36" in width as shown in
Figure 33 [R311.7]. If only cut stringers are used, a
minimum of three are required. For stairs greater than
36" in width, a combination of cut and solid stringers
can be used, but shall be placed at a maximum spacing
of 18" on center (see Figure 29). The width of each
Janding shall not be less than the width of the stairway
served. Every rectangular 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].

American Wood Council



Figure 28, Stair S‘i‘.ﬁnger Requiremenis.

“max;span = 6:0°7
CUT STRINGER

AT

Figuie 29 Tread Connection'Requiremeni:s',-

hax. spar= 133"
SOLID STRINGER

?'Tgure 30. Stair Guard Requirements.

80" iaximum
hetwesn posts

‘stalr guerd is required for
stalis with a total rise of
30" or mofe; ge GUARD
REQUIREMENTS for
more informatidn

stait guard helght—

Atachment per tread ateath slririger or ladger:

2x- orb/4 freads - (2)8d threaded fiails of {2148 strevs 221027 tong
3x_ treads - (2)16d threaded nails or (2348 Screws 23-1/2" lorig

sianga -

ieads: 2X_ 61,54 board treails: s¢o Tablé 6

4gtrag 1 A8 max )

awimex Y.
o - P = ) . . Y O
/ / 2x4 ledgers, each side, fulldepth of
; /. tigad; altach wilth (4y10d threaded
stringers Tialls or (4)#8 wood screws 23" long

GUT STRINGER $OLID STRINGER

Figure 31. Stair Stringer Attachment Detail.

34" min. neasured
fram nosing of step

e

Operings for reqtiired guards on the-" Triarigutar opshing shall=>

sides of stair reads shall not altow

Sidle air 5 not permit the passage
aspherg 4-3/8" to pasé through.

of a 8" diameter sphere.

firi jolst or
outside Jaist

sloped joist hanger,
inimum vertical
capadily of 625 ibs;

see JOIST HANGERS
for more requirements

ATTACHMENT WITH HANGERS

Table 6. Minimum Tread Size for Cut and Solid
Stringers.

Species Cut Solid

P Stringer Stringer
Southern Pine 2%4 or 5/4 2%8
Douglas Fir Larch,

Hem-Fir, SPF? oxdor54  2x8or 3x4

Redwood, Wastern Cedars,

Ponderosa Ping,® Red Plne? oxdorBi4  2x10 or 3x4

1. Assumes 300 Ib concentrated load, 11288 deflection limit, No. 2
stress grade, and wel service conditions,

2. Incising assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-
Pine-Fir.

3, Design values based on northern specles with no incising
assumed.
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STAIR HANDRAIL REQUIREMENTS

All stairs with 4 or more risers shall have a handrail on
at least one side (see Figure 32A) [R311.7.8]. The
handrail height measured vertically from the sloped
plane adjoining the tread nosing shall be not less than 34
inches and not more than 38 inches (see Figure 30)
[R311.7.8.1]. Handrails shall be graspable and shall be
composed of decay-resistant and/or cotrosion resistant
material. Handrails shall be Type I, Type I1, or provide
equivalent praspability (see Figure 32B). Type 1 shall
have a perimeter dimension of at least 4" and not greater
than 6-%4". Type I rails with a peximeter greater than
6-14" shall provide a graspable finger recess area on both
sides of the profile [R311.7.8.3]. All shapes shall have a
smooth surface with no sharp corners. Handrails shall
yun continuously fiom a point directly over the lowest
viser to a point directly over the highest riser and shall
veturn to the guard at each end (see Kigure 33). Handrails
may be interrupted by guard posts at a turn in the stair
{R311.7.8.2].

STAIR FOOTING REQUIREMENTS [R403]

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

STAIR LIGHTING REQUIREMENTS [R303.7]

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

ﬁgure 32A. Handrail Modnting Exéfnp[es.

Figure 33. Nliscellanedus Stalr Req uireméﬁts.

Fasten handralis per manulacluter recomvmendations

|

handrai] height:
3438 oy

nosing of step

[
‘handrsil %A%:

"\~ yanieail shall
relurn at egch
end

36" min. stair width

Figure 34 Stair Footing Detaif.

Lpd
14 min,—= s -".
[ ﬁ TYF 44736 to nosy
bfsla!:;;.!_yp!cnl
wall — _
g o
f“\{*“ PO_S{‘ P—’\!__ L s
MOUNTED TO GUARD MQ[{NT.EDATCI WALL
Figure 32B. Handrail Grip Size.
. ..!‘15'".2"241
a2 ;
: [ ; B
s TyE
e
NONCIRCULAR  CIRCULAR - RECESSED
[R311.7.7.3 Typel] [R311.7.7.3 Type i}

Perimeter: 4" -,65" Perinister: >83"

guard I3 required § guard is required; ttheénvisa

) W use (% #8 wood screws 23:14"

cut post at batom tread —  (2)i%" diameler through-bolts
slavation’yitien no siaJrJ with washeis féquired only.

long or (2) 16d threadad nails

Altach 264 bealing block using

S

stale ™ (8) 18 wood strews 23-74"loig
Stringer | .ot (8) 16d threaded nalls
L] E}
st | E
post -1 . Y. g
l S ?
™~ . 4 minknum v‘-‘

secban . E
10"x 10" square or f frost depth

12* dla. footing
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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'-0", one ot more 6x6 posts may be added to
reduce header spans to less than 6'-0". In such cases, the
post footing must meet the requitements in the
FOOTINGS section. Headers shall be located no more
than 3-0" from the end of the trimmer joist.

Triple trimmer joists are required on each side of the
header if joist spacing is 12" or 16" o.c. or if the trimmer
joist span exceeds 8'-6"; otherwise, double trimmer joists
are permitted. Trimmer joists may bear on the beam and
extend past the beam centerline up to the lesser of Lo or
‘L/4 as shown in Figures 1A and 2, or the trimmer joist
may attach to the side of the beam with joist hangers as

shown in Figure 1B. Joist hangers shall each have a
minimum vertical capacity in accordance with Table 7.
Bolts, screws, or lag screws used to attach the hanger to
the ledger shall fully extend through the ledger jnto the
2-inch nominal imber band joist (1-%" actual) or LVL
rim joist. Otherwise a non-ledger deck is required.

Table 7. Trimmer Joist Hanger Vertical Capacity.

Joist Size Minimum Capacity, lbs
2x6 870
2x8 1165
2x10 1420
2x12 1676

Figure 35. Detail forFrammg Around a Chim néjf or Bamedow

a = 8-0" maximum triple joist
{4- 6-0" maximum (Tablé 7)
» p
%

=7
I chimney ot Z
/// bay window e | lediger

| VA ) board

Y wea
tripies triramer double joist doublé header

Jolst each side* hanger typical

¥Trimmer jolst may be double if joists are spaced
b4* o.c.or If iimmer length s 8-6" or less:

PLAN VIEW

American Wood

decking may

il )
[ hanger, iypica _ f extend 8" maximum
A, l

chimney . - . )
©+=-PBols, serews, of lag

screws shall fully
exténd Into band

or ba
window
‘:p E
Joist or rim board

\L(Z)'/z" diameater through-bolt
or lag screws at ledger*

*See Figure 19 for fastener spacing,
gdge, and end distances

SECTION
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Appendix B to
Prescriptive Residential
Wood Deck Construction Guide
DECA 6

This Appendis o DCA 6 — Prescriptive Residential
Wood Deck Construction Guide has been requested by
builders, building officials, and others, to provide an
alternative to the assumptions of Table 4 Post Height for
6x6 and Footings Sizes for all Posts. DCA 6 is written to
be as simple and easy to use as possible; however, this
means that conservative assumptions often have to be
made. This is especially true for Table 4, which assumes
full cantilevers on both the joist and the beam, If full
cantilevers are not present, the load will be less than
assumed in Table 4, and the footing size will often
decrease and allowable post height will often increase.
This Appendix js an aid to calculating the loads on posts
and footings based on the actual deck configuration.

Tributary Area

Since uniform loading is prescriptively set for DCA G,
only the area the post or fooling is supporting needs to
be determined. This is called the tributary arca and is
ghown in Figure B L. Tributary area of a center or corner
post can be found from Figure B1 ot by using the
following formulas:

1
A centeceost = (5 Jp+d O)(BL) Eq. B-1

=(%JL +I0)(%BL +B,)Eq. B-2

AComea?ast

Where: .
A is tributary area (ft*)
i, is length of joist (ft)
Yo is length of joist overhang (ft)
B is the length of the beam span (f))
Bo is the lengih of the beam overhang (ft)
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13 Cenler Tribulay Area

Joist Length, J.

The joist length is defined differently for this appendix
than the main provisions of DCA 6. The joist length is
not the design span of the joist, but is from the ledger
face to either the center point of the beam, if there is an
overhang, or to the outside face of the rimboard if there
is not an overhang. See Figure B2,

Joist Overhang Length, Jo

The Jength of the joist overhang is measure from the
outside edge of the deck to the centerline of the beam.
See Figure B2. If no overhang exists, zero is entered into
equation B-1 or B-2 for Jo.

Figure B2, Joist Length and Overhang
oxisting wall ——=

% joist

.

joist hangar —
X ledger board —/

l+—— rir jolst

-—— post

/

e B — re
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Beam Span Length, By,

The beam span is measured from either centerline of
post to centerline of post, if there are overhangs, or to
the outside edges of the deck, if there are no ovethangs.
For posts or footings being considered with two unequal,
adjacent beam spans, the greater span shall be used. See
Figure B3.

Beam Overhang Length, Bo

The length of the beam overhang is me asured from the
outside edge of the deck to the centerline of the nearest
post. See Figure B3, If a center post or footing is being
considered or no overhang exists, zero is entered into the
equation B-1 or B-2 for Bo.

Figure B3. Beam Span and Overhang Lengih

Joists
A

L0 )
A
v oo
post
i 4 - B, 8y

Post and Footings Size
As an alternative to Table 4 of DCA 6, the post height

and footing size may be in accordance with Table Bl

through B3,
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Table B1. Post Helghis Based"? on Tributary Area for Corner Posfs.

6x6 Post Height (ft.) 4x4 Post Height (ft.)
3 2 e | & Sl e . | & gl
< ~ A L, (8| 3 |&of & [iLy [LTO| B | &2
e |t gB |58 8 lag| 5 |sh|ES| 2 |8
BB |8 T8 72588 |78 "R
10 14 14 14 14 14 9 7 7 11 8
20 14 14 14 14 14 6 4 5 7 5
30 14 14 14 14 14 5 3 4 (5] 4
40 14 i4 14 14 14 4 3 3 5 3
50 14 14 14 i4 14 4 2 3 4 3
60 i4 14 14 14 14 3 2 2 4 2
70 14 14 i4 14 13 3 2 2 3 2
80 14 14 13 14 12 2 2 2 3 2
90 14 14 12 14 10 2 2 2 2 2
100 14 14 11 13 9 2 2 2 2 2
110 14 13 10 12 7 2 2 2 2 2
120 13 12 10 12 6 2 2 2 2 2
130 13 11 9 11 4 2 2 2 P 2
140 12 11 8 10 2 2 2 2 P 2
150 11 10 7 10 2 2 2 2 2 2
160 i1l 9 6 2 2 2 2 2 2 2
170 10 8 5 9 NP 2 2 2 2 2
180 10 8 3 9 NP 2 2 2 2 2
190 10 7 2 8 NP 2 2 2 2 2
200 8 7 2 8 NP 2 2 2 2 2
210 8 6] 2 7 NP 2 2 2 2 2
220 7 5 2 7 NP 2 2 2 2 2
230 6 4 2 7 NP 2 2 2 2 2
240 6 2 2 8 NP 2 2 NP 2 2
250 5 2 2 §] NP 2 2 NP NP NP

1. Assumes No 2. Stress grade and wet service conditions.

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

3. Some post heights for 4x4 post sizes show a greater load carrying capacily than 6x6
post sizes since different ASTM Standards are used to develop design values for visually
graded dimension lumber vs. visually graded timbers.
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Table B2. Post Heights Based™® on Tributary Area for Center Posts.

6x6 Post Height (ft.) 4x4 Post Height (ft.)
ta @ " % O @ . :’% LT
ga & |k, lvg| 3 lE8%| & |E. |8 3 |25
=2 e gh(ES| fgel g |a|uC| £ |y
S8 | £ |98|55] 5 |55 £ |29|85 8 |5&
9 3 18 |*8! ~ €3] 3 |8 T | & | Bw
[ a [¢1]
= ® = g | @ Z QK
10 14 14 14 14 14 14 14 i4 14 14
20 14 14 14 14 14 14 14 14 14 14
30 14 14 i4 14 14 14 14 13 13 14
40 14 14 4 14 14 13 14 11 11 12
50 14 14 14 14 14 11 12 10 10 10
60 14 14 14 14 14 10 i1 10 9 10
70 14 14 14 14 14 9 10 9 8 9
80 14 14 14 14 14 9 9 8 7 8
80 14 14 14 14 14 8 9 7 7 7
100 14 14 14 14 14 8 8 7 7 7
110 14 14 | 14 14 14 7 8 6 6 8
120 14 14 14 14 14 7 7 6 ¢] 6
130 14 14 14 14 13 6 7 5 8 8
140 4 14 13 14 11 6 7 5 5 5
150 14 14 13 14 10 8 6 5 5 5
160 14 14 12 13 8 B &) 5 5 5
170 14 14 11 13 8 5 6 4 4 5
180 14 14 11 12 NP 5 S 4 4 4
190 13 13 11 i2 NP 5 5 4 4 4
200 13 13 10 11 NP 4 5 3 4 4
210 12 12 8 11 NP 4 6 3 3 3
220 12 11 8 10 NP 4 5 2 3 3
230 11 11 7 10 NP 4 4 2 3 2
240 10 10 B i0 NP 3 4 NP 2 2
250 10 i0 5 9 NP 3 4 NP 1 NP

1. Assumes No 2, Stress grade and wet service conditions.

2. Incising assumed for Douglas fir-larch, hem-fir, and spruce-pine-fir.
3. Some post heights for 4x4 post sizes show a greater load carrying capacity than 6x6

post sizes since different ASTM Standards are used to develop design values for visually
graded dimension lumber vs. visually graded timbers.

4. Tributary area shall be multiplied by 1.25 af center posts with beams not spliced

{continuous).
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Table B3. Footing Sizes! Based on Tributary Area for Various Soil Capacities.

Soil Bearing Capacity ]
1500 psf 2000 psf 2500 psf 3000 psf
¥ 2218 218z 212218 22z £ £
= | B Fal o= | 6= O gl oA o = | 5= O ~—
<o |85 8o 2y |8y 82| 2| 8n |82 EH |ty st
Goiol | 2= ggiwe|ps|38c el |gs 8e|cd | o= | 8¢
5L 1 cE | @ LY |SE| @ X |SE| @ Ff¥|EE| G I 5
a 248 [ 3 2| 38| 3 21383 2138 | 3 -2
2 |88ls | El&5|g | El&alg | F|2P |8 | F
10 8 7 6 7 7 6 7 5 6 6 5 6
20 12 10 6 10 g 6 9 8 5] 8 7 6
30 14 13 6 12 11 6 11 10 8 10 9 B
40 16 15 6 14 i3 B 13 H 8 12 10 6
50 18 16 7 16 14 6 14 13 6 13 12 6
60 20 18 8 17 15 6 16 14 6 14 13 6
70 22 i9 9 19 17 7 17 15 8 15 14 6
80 23 21 9 20 18 8 18 16 7 16 15 6
90 25 22 10 21 19 8 19 17 7 17 16 6
100 25 23 11 23 20 9 20 18 3 18 16 7
110 28 25 12 24 21 10 21 19 8 19 i7 7
120 29 26 12 25 22 10 22 19 9 20 18 8
130 30 27 13 26 23 11 23 20 9 21 18 8
140 31 28 13 27 24 11 24 21 10 22 19 9
150 33 29 14 28 25 12 25 22 10 22 20 2]
160 34 30 15 29 25 12 25 23 10 23 20 )
170 35 31 15 30 26 13 26 23 11 24 21 10
180 36 32 16 30 27 13 27 24 11 24 22 10
190 37 33 16 A 28 13 28 25 12 25 22 10
200 38 34 17 32 29 14 28 25 12 26 23 11
210 39 35 17 33 29 14 29 26 12 26 23 11
220 40 36 18 34 30 16 30 26 13 27 24 11
230 41 36 i8 35 A 16 21l 27 13 28 25 12
240 42 37 19 35 31 15 31 28 13 28 25 12
250 43 38 19 36 32 16 32 28 14 29 26 i2

1. Assumes 40 psf live load, 10 psf dead load, 160 pef concrete and 2,5

of concrete. Coordinate footing thickness with post base and anchor requirements.

2. Tributary area shall be multiplied by 1.25 at center posts with beams not spliced

American Wood Council
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Comimentary to
Preseriptive Resideniial
Wood Deck Construction Guide
DCA 6

Foreword

This Commentary to DCA 6 — Prescriptive Residential
Wood Deck Construction Guide has been requested by
buildexs, building officials, and others, to provide
background information and example calculations for
various sections and tables of DCA 6.

The DCA 6 Commentary follows the same organization
as DCA 6. Discussion of a particular provision in DCA 6
is found in the DC4 6 Commentary by locating the same
section or subsection found in DCA 6. Not every section
of DCA 6 has a corresponding commentary section. The
DCA 6 Conmentary provides background information
intended to give the reader an understanding of the data
and/or experience upon which the provision is based.
One or more examples of the calculation procedures
used fo produce several of the tables are given to
illustrate the scope of conditions covered by the table.

The provisions of DCA 6 come primatily from the
International Code Council’s (ICC) Infernational
Residential Code (IRC). In developing the DCA 6
Commentary, data available from laboratory tests and
experience with structures in-service was analyzed and
evaluated for the purpose of praviding a cansistent
explanation, It is infended that this document be used in
conjunction with competent design, accurate fabrication,
and adequate supervision of construction, Therefore, the
American Wood Council (AWC) does not assume any
responsibifity for errors or omissions in the DCA 6
Conmentary, nor for desigus or plans prepared from it,

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

American Wood Couneil
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Background

In August 2006, AWC, then part of the American Forest
& Paper Association, formed an ad-hoc task group to
address prescriptive provisions for residential wood deck
construction. Representatives of the wood products
industry, home builders, connector manufacturers,
building officials, and truss industry were represented on
the task group.

The task group was assigned (o review existing
information to determine if there was something on
which to build. One resource reviewed was 2 document
developed by the Fairfax Couniy, Virginia Department
of Public Works and Environmental Services titled
Typical Deck Defails. With Fairfax County’s permission,
this became the basis for DCA 6.

Since Fairfax County’s Typical Deck Details was
developed for a specific geographic location, DCA 6 was
expanded to apply on a national basis (e.g. addition of
western lumber species). The first version of DCA 6 was
posted to the AWC website in October 2007,

At the end of 2013 and into 2014, the task group was
formed again to update DCA 6 to be in compliance with
the 2012 IRC. DCA6-12 was posted on the AWC
website in June 2014. DCA6 was updated based on the
2015 IRC and was posted in April 2018.

Copyright ® 2018 American Wood Council




Basis

As stated in the boxed text on the cover of DCA 6,
provisions and details are based on the International
Code Council’s Infernational Residential Code. The
original version of DCA 6 was based on the 2006 IRC.
The current version of DCA 6 is based on the 2015 IRC.

Alternative Methods and Materials

A key point for users is the statement: “This document is
1ot intended to preclude the use of alternative methods
and materials,” Further, JRC R104.11 states: “An
alternativematerial, desigh or method of construction
shall be approved where the building official finds that
the proposed design is satisfactory and complies with the

intent of the provisions of this code, and that the
iaterial, method or work offered is, for the purpose
intended, at least the equivalent of that prescribed in this
code.” While AWC develops design tools and guidelines
for waod construction, it is recognized that decks are
built with materials other than wood. Many of these-
materials undergo scrutiny through a code evaluation
process such as that promulgated by ICC’s Evaluation
Services. Typically, the result is an Evaluation Service
Report (ESR) for the product. The building official is
usually the authority having jurisdiction and makes the
final decision regarding all construction methods and
materials.

MINIMUM REQUIREMENTS and LIMITATIONS

{. This document applies to single level residential wood
decks 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 DCA 6.
Nor-residential decks or balconies typically require
design by a licensed professional. All decks prescribed
in DCA 6 use the primary structure to resist lateral forces
per Section R507.2.4 of the IRC.

5. This ratio is limited to 1:1, similar to open-front
struciures defined in Special Design Provisions for Wind
and Seismic (SDPWS). Decks covered in this document
are assumed to be diaphragms that cantilever from the
house and are limited to a deck length-to-width ratio of
1:1. Larger aspeet ratios may be permitted where
calculations show that larger diaphragm deflections can
be tolerated. See Deck Framing Plan.

3, DCA 6 provides 6x6 nominal posts as the primary
prescriptive solution with the alternative to substitute
8x8 posts. In some instances, this commentary provides
a 4x4 nominal post alternative. See com mentary
regarding Table 4.

4. Table 1 does not provide ai exhaustive list of
preservative treatments for ground contact lumber. The
American Wood Protection Association (AWPA)
promulgates voluntary wood preservation standards.
AWPA Standards are developed by its technical
committees under an ANSI accredited consensus-based
process. Note also that many preservative freatments
undergo scrutiny through a code evaluation process such
as that promulgated by 1CC’s Fwvaluation Services,
Typically, the result is an Evaluation Service Report
(BSR) for the product.

5. Smooth shank nails are prone fo “hacking out” of
wood due to moisture cycling. Deformed-shank nails

include helical (spital) and annular (ring-shank) nails as
defined in ASTM F 547. Including the common terms
“spiral” and “ring-shank” is important to ensure
availability from lumber yards. Reference design values
for post-frame ring shank nails in accordance with ASTAL
F1667 ave provided in the 2015 National Design
Specification® (NDS®) for Wood Construction.

6. NDS Chapter 11 contains spacing, end, and edge
distance requirements for various fasteners, including
bolts and lag screws.

7. When subjected to standardized laboratory tests that
accelerate (the corrosion process, metal connectors and
fasteners exposed to the chemicals used in certain
preservative treatments exhibit high rates of corrosion.
Users should rigovously apply recommendations of the
chemical manufacturers and the treating industry —to

. use corrosion resistant fastenets and connectors or zinc

coated (galvanized) fasteners and connectors with
corrosion protection at [east equivalent to that of hot-dip
galvanized products. Additional information is available
from vatious sources including:

httg://awc.org/fags/general/whﬁre-can—i—ﬁnd-

mformation-about—corrosion—of—fasteners

FEMA TB8-96, Technical Bulletin 8, Corrosion
Protection of Metal Connectors in Coastal Areas,
recommends that stainless steel fasteners be used in
arcas exposed to salt water.

3. Concenirated loads, such as those created by hot tubs,
stairs, and planters, are beyond the scope of DCA 4.

9. Structural members and connections shown in DCA 6
have been sized based primarily on a uniformly
distributed floor live load of 40 psfand a dead load of 10
psf (table footnotes specify where other point loads have
been considered), If a deck is ot prone to sliding or

American Woad Council



driftiug snow, the criteria in DCA 6 can be
conservatively applied to a deck with a uniformly
distributed snow load of 40 psfand a 10 psf dead load.

10. Section R507.1 of the IRC states that decks shall be
designed tfo resist [ateral loads and that the design is
permitted to be per IRC Section 507.2.4. The IRC
currently does not state the design lateral loads for
decks, but it does provide an approved design, which
IXCA 6 incorporates.

11. IRC R703.4(5) requires attachment of flashing
«...Where exterior porches, decks, or stairs attach to a

wall or floor assembly of wood-frame construction.”
Aluminum flashing should not be used if it will be in
contact with treated lumber, Lumber treated with certain-
preservatives contain copper and will corrode aluminum
flashing as well as fesrous metals.

12. IRC R110.1 Use and occupancy states: “A building
ot structure shall not be used or occupied...until the
building official has issued a cextificate of occupancy...”

13. See Commentary for Alternative Methods and
Materials.

DECKING REQUIREMENTS ~

The American Lumber Standard Committee (ALSC)
Policy for Evaluation of Recommended Spans for Span
Rated Decking Products (ALSC Decking Policy)
provides a uniform method for assessing span-rated
decking products which are produced from many
different species of wood, and graded under several
different grading standards. This ALSC policy covers
specific products classified by size of decking and are
assigned a recommended span of usually 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 of a uniform common
analytical procedure for assessing the appropriateness of
these products relative to the recommended spans. This
ALSC policy establishes this uniform analytical
procedure.

The analysis for maximum span rating assumes the
following design conditions:
1. Span — Two-span continuous with load applied to
only one span.
2. Seasoning — Green use condifion assumed to be
greater than 19%MC.
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

spait of a two-span continuous beam:
a. Uniforin Load — the calculated maximum
allowable fiber stress in bending derived from ASTM
D2555 and D245, or the In-grade test procedures of
ALSC Decking Policy, Annex 1 equals or exceeds
the stress induced by a 70 psf uniform load on the
recommended span. The analysis assumes normal
load duration.
b. Paint Load — the calculated maximum allowable
fiber stress in bending derived from ASTM D2555
and D245, or the In-grade test procedures of ALSC
Decking Policy, Annex 1 equals or exceeds the
stress induced by a 220 pound point load applied at
the midpoint of one span. The analysis assumes 7-
day load duration.

See Commentary for Alternative Methods and
Materials for decking materials not covered by the
ALSC policy. In addition, alternate decking materials
and/or use of alternate methods of fastening decking to
joists has a critical impact on the resistance of lateral
loads. Equivalent strength and stiffness developed by
alternative materials and fastening methods is imporfant
to ensure adequate lateral capacity.

JOIST SIZE

Span calculations in Table 2 assume a 40 psf live load,
10 psf dead load, L./360 deflection limit for simple
spans, No. 2 grade lumber, and wet service conditions.
Overhang {cantilevers) calculations assume L/180
cantilever deflection with a 220 Ibs point load (same as
used for span rated decking), No. 2 grade lumber, and
wet service conditions.

The format of Table 2 changed for DCA 6-15. An
allowable simple span is given, and then an allowable
overhang for that span is calculated. The calculated
allowable overhang is limited by the governing bending
moment, deflection caused by the 220 Ibs point load, or
by a maximum cantilever span of one fourth of the back
span (L/4). The 220 1bs point load always produces a
larger moment and deflection than the uniform load. See
Table C2 which indicates where deflection controls
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overhang length. The new forrhat was adopted in the
2018 IRC, so spans shown in DCA 6-15 ave slightly
different than 2015 earlier versions of the IRC.

Joist spans are based on lumber size and joist spacing,
The span of a joist is measured from the face of bearing
at one end of the joist to the face of bearing at the other
end of the joist and does not include the length of the
overhangs. This method of measuring the “clear” span is
for ease of construction and is commonly used by
builders; however, it differs from standard engineering
practice, where span is defined as the distance between
centers of required bearing, as in the 2015 NDS. To align
the two differing definitions, 3” was subtracted from
each allowable span in Table 2 to account for the
difference between tabulating clear span and engineered
spa.

Joist spans are limited to a maximum of 18'-0" to ensure
appropriate design of beams and footings. If longer joist
spans ate designed, joist hangers, beams, posts, and
footings will have to be analyzed to ensure appropriate
load path. See the span calculator at www.awe.org for
simple span conditions without overhangs, however
spans shall not exceed 18'-0" when used in conjunction
with DCA 6.

Joist spans can cantilever past the joist bearing centerline
up to Lo or L/4 as shown in Figure 1A and Figure 2, or
the joists may attach to only one side of the beam with
joist hangers as shown in Figures 1B. DCA 6 beam,
column, and footing tables assume that joists are only
framed from one side of the beam, so allowing joists to
span from opposite sides of the beam without
appropiiate design consideration could potentially lead
to a condition where beam, column, and footing
capacities are exceeded.

Tneising factors are used for refractory species including
Douglas Fir-I.arch, Hem-Fir, and Spruce-Pine-Fir. Hem-
Fir spans control for these three species combinations.
Ponderosa Pine and Red Pine were sized using Northern
Species design values except that the incising factor was
not applied since Ponderosa Pine and Red Pine are not
incised when treated. Since incising is not necessary for
naturally durable wood (heartwood of the following
species: decay-resistant Redwood and Cedars - corner
sapwaod is permitted if 90 percent or more of the width
of each side on which it occurs is heattwood), Redwood
and Western Cedar are also not incised. Since Ponderosa
Pine, Red Pine, Redwood, and Western Cedar have
comparable design values, Northern Species design
values are used to calculate the controlling spans for
these four species combinations.

Table C2. Conditions Where Deflection Controls

Overhang L.ength®.

Joist Spacing (0.c.)

12" 16™ 24"
Species Size | Allowable Ovelrhang“ {L.o)
ax68  |oAt=0re -t -3
w12 | 4-60 4-2" 3F-4"
RSSO i e e W)
Larzg,gl—?esm-ll;ir, 2x8 T "19. ' :'2,-2.{'
Spruce-Pine-Firt _2X10 0L 5 2] 2-9
oxi2 | 44"} 311" 3-8
Redwood, 26 | 0-9" 0107 011"
Western Cedars, 2x8 |1 A=t
Ponderosa Pine®, 2x10 ‘| ot 2'-8"
Red Pine® %12 I L T

* Shading indicates overhang is deflection controlled. See Table 2 for footnotes.
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BEAM SIZE & ASSEMBLY REQUIREMENTS
Deck beam spans are in accordance with Table 3 and can
extend past the post centerline up to Le/4 as shown in
Figure 3. Beams are sized based on reaction load from
joists within the span limits shown in Table 2. Joists are
assumed to span from one side only; therefore, joists
shall not be attached to opposite sides of the same beam.
Allowing joists to span from opposite sides of the 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 with joists spanning from both sides. Since
tabulated values for beams assume beams support clear
span joists with overhangs, using 2 times the joist span
for cases where joists span symmetrically (equal joist
spans) from opposite sides is acceptable. For example,
assumie there are §-0" joists spanning from opposite
sides of the same bean. The column in Table 3 labeled
for 16'-0" joist spans can be used to size a beam in this
case. A similar procedure is required for designing
columns and footing sizes.

Douglas Fir-Larch, Hem-Fir and Spruce-Pine-Fir
(refractory species) ate combined with Redwaod and
Western Cedars (naturally durable species). Even
though design values for these naturally durable species

are lower than design values for these refractory species,
the incising factors applied to strength and stiffness
values of refractory species offset the differences.
Therefore, span differences are minimal. Additionally,
Ponderosa Pine and Red Pine were sized using Notthern
Species design values except that the incising factor was
not applied since Ponderosa Pine and Red Pine are not
incised when treated. Therefore, design values for the
Northern Species combination (fncludes Ponderosa Pine
and Red Pine) are used to calculate spans for all of these
species.

Glued laminated timber beams in deck applications are
required to be of naturally durable species or
preservatively treated in accordance with AWPA UL,
When oil-borne preservatives are used, the glued
[aminated timber.industry recommends that the NDS wet
service factor (Cag) not be used in this specific outdoor
application; therefore, all glued laminated timber beams
have been designed using design values based on diy
service conditions. The adjustment factor of 0.89 in
Table 3B, footuote 1, is based on the square root of the
wet service adjustment factor of 0.8 for bending design
values as specified in the NDS Supplement for glued
laminated timber.

DECK FRAMING PLAN

A framing plan shows the layout of the primary
structural system. Examples of structural elements
include: joists, beams, ledger board, posts, footings,
stringers, treads, and the type, size, and spacing of ledger
board fasteners. Figure CS shows an example of a
typical deck framing plan.

Tor resistance of lateral loads, the deck is assumed to act
as a diaphragm in an open-front structure. The decking,
when nailed to the joists and rim joist, acts as sheathing
in this diaphragm. ’

Larger aspect tatios may be permitted where calculations
show that larger diaphragm deflections can be tolerated.

Copyright ©® 2018 American Wood Council



Figure C5. Example of a Typical Deck Framing Plan.
Lumber specles: Souihem Pine (see Table 1)
[ | _I_ |
4 K gl J— Chlmney or _| ' JI .
- gl / Bay Wln(y - 2¢8 [edgery
o o board with 2" dia.
5 . L // // / rj T holts/lag screwrsfanchors
o 2 1S g II | g '\ @ 24" o.c.
o £
5 g 3 ||@ 5) r & ;@_3_ {see Table 5)
= [</ B o
B 8 é =) hal 3 L joist hanger: 500 Ibs
S 5112 @ o (see Table 3A)
L < % & % X . 5
B g - < 3 3, < dotible-ortiple — = L frimmer hanger:pa lbs
= 0. P R,
5 B ég T |e _ () (see Table 7)
x P s | |8 na X na timmer &
g 5 @ < ||g B
¥ 2 32 {ses Figura 35) g
(&}
& 2,
3 gl /}x_\\ min. L H rim joist
] i i \ 6x6 post \ ot
] ! \ ] :
i 7 » » ] cut or-sofid .
< =2 ,/ [~ e = ] Sﬁaﬁ——'r—'_‘
E é E {Seﬂ { igu 6—28)'
[ £ Gh} treads——x——
1 Lg/4 max. beam span (Ly): see Table 3 single, Lgfd max.
—— -] [—
overhang |~ : - overhang
double, orteiple 2x12; Lg=8'-0"
-t overall deck width: 12°-0° =

JOIST-TQO-BEAM CONNECTION

Joist-to-beam connections must be installed to handle
forces in several directions. Options 1 and 2 handle
gravity loads through bearing of the joist to the bear,
while Option 3 requires nails fo resist these downward
loads. All three options have been evaluated to ensure

that an uplift load created by a 220 Ibs point load at the
end of a cantilevered joist will be resisted.

Connector manufacturers regard connectors with
missing fasteners as improper installations and only
support the product to be used with the type and number
of fasteners specified in the product literature.

JOIST HANGERS

The loads listed in the Table 3A are derived from the
worst case condition for each joist size based on Table 2
(379 lbs, 483 Ibs, 571 lbs, and 675 [bs for Southern Pine
joists spaced at 24" o.c. for 2x6, 2x8, 2x10, and 2x12,
respectively).

Research has shown that joist hanger to ledger
coniections resist lateral loads. When permitted by the
hanger manufacturer, the use of screws instead of nails
to attach hangers to the ledger can decrease the potential
for the joist to pull away from the ledger.
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POST REQUIREMENTS

IRC section R407.3 specifies a minimum 4x4 (nominal)
wood colunmn size; however, it would often be
overstressed in applications covered in this document.
Requiring a minimum 6x6 post in DCA 6 provides
adequate bearing for beams. If posts are intended to
resist lateral load conditions, then posts need to be
designed per the NDS. An option of 8x8 nominal posts
allows for a deck height of up to 14" in all cases shown
in Table 4 footnote 5,

Prohibiting attachment of the beam to the sides of the
post with fasteners only (Figure 9) ensures wood-to-
wood bearing, Design of fasteners for wet-service
conditions requires fairly significant capacity reductions
and should be evaluated by a design professional.

For 3-ply 2-inch nominal beams, a post cap is required
since the remaining cross section at the post notch would
not be sufficient to provide adequate conneciion of the
beam to the column. The connector shown in Figure 8B
is readily available with corrosion protection and offers
uplift and lateral 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 cxample, in
order to use a 4x4 post, a post cap connection as shown
in Figure 8B would be required. There is not enough
cross sectional area in a 4x4 to permit the let-in notch
detail as shown in Figute 8A. Connector hardware for a
4x4 post is generally limited to support of 2-ply 2 inch
nominal 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 ordered. Contact a
connector manufactuver to determine if there are
solutions for connecting a single 3 inch nominal member
onto a 4x4 post. See Table C4A: 4x4 Post Heights.

Diagonal bracing can contribute to the stiffness of the
deck and, therefore, cause additional lateral loads on the
posts. Since center posts receive more vertical load than
corner posts, additional lateral load can cause overstress.
For this reason, Figure 10 does not show the use of
diagonal bracing on cenier posts.

The lateral force applied to corner posts is based on the
capacity of tie connection at the brace. Therefore, the
full capacity of the brace connection is assumed to be
developed and applied 2 feet below the beam.

Table C4A. No. 2 Grade 4x4 Maximum Post Heights.

Post Heights?
A1 5 gy
=t = 2= r En
] [1:] = [T o o o, o
a. o | = o ) 3]
a| @ |22laG|Z5| ¢ | 8¢
£e| & |35 |o8]ve| 8| §&
o o Q 31 5o i ¢ 0.
= [13] [ 4] 1 (14 G g
] Qc’:_ o
I

<10' | 4 2 3 4' 3

6 | <14 | 3 2 2 3 2

<18'| 2 2 2 2 2

<10'§ 3 2 2' 4 2

8 <14 2 2 2 3 2

<ig8' ] 2 2! 2 2 2

<i0' | 3 2 2 3 2

10' | <14' | 2 2 2 2' 2!

<18' | 2 2! 2 2' 2!

<10 | 2 20 | 2 2! 2

12" | <i4' | 2 2 2! 2 2

<18' | 2 2 | 2 2' 2

<10' | 2 2 2 2 2

14' | <14 | 2 2' 2 2 2!
<18' | 2 2 2' 2' NP.

<10' | 2 2 2 2 2

16" | <d4' | 2 2! 2! 2 2
<18' | 2 2' 2 2' NP

<10'| 2 2 2 2 2!

18" | <14' | 2 2 2 2' NP
<18' | 2 2! NP 2! NP

1. Assumes 40 psf live load, 10 psfdead load, Ls/4 and Ly/4
overhangs, Mo 2. grade and wet service conditions.

2. Inclsing assurned for Dougtas Fir-Larch, Hem-Fir, and Spruce-Pine-
Fir,

FOOTINGS

Footing sizes are based on the assumptions of 1,500 psf
soil bearing capacity and 2,500 psi compressive sirength
of concrete which are the minimumn values based on IRC
Tables R401.4.1 and R402.2. Sec Table C4B for footing
sizes with higher soil bearing capacities. A concrete
weight of 150 pef is also assumed, which makes solving

far the footing size an iterative process. The following
equations may be used to size footings for other
assumptions (see Figure C12):
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Post load (1bs):
R = 50(%“_ + LJoist Overhang J(LBeam )+ 150

BT
1728

or
. D*T 55" P
R= 50(;% + LIoist Overhang ](Liieam )+ 150 1;912 'Y—‘\
where: L units are in feet and B, D, and T ave in inches.
T
I \
Square footing (in.y: B=12 m \] B orD
\
Round footing (in.): D =12 \/E———u——oﬂ C:R ity )11: r
s pac.
orD)—35.5
~ Footing thickness (in): T2 P; T= @—2)“—
Tahle C4B. Footing Sizes for Higher Soil Bearing Capacities.
2000 pst 2500 psf 3000 psf
a >
sl 412 | B 2 | 2 2 | B
S| 5| 5s| 38 |o8|8s| B8 |28|B88| 8 |28
ol o | $% e |EE|les| £ |EE|Le| 2 | SE
E| & o £ o 0§ ! o & o 9% | 5 & o Q5
o = ] =4 Gz i i o .= 8 L O =
3 [ EA & L | §5AQ & e [ §RQ [ I =
m] 7| 3 = i & i & b
1 ) A 7] (14 N
10° 15" | 13"x13" | 6" i4" | 12"%12"| 6" 12" | 111" | 6"
6" | 14 18" | 16"xi6"| 7" 16" | 14"x14"| @" 15" | 13"x13"| 86"
<18' | 20" |18"xi8"| & 18" | 16"x16" | 7" 16" | 15"x15" | 6"
=10 i7" | 15"x15" | ©" 16" | 14"x14" | 6" 14" | 13"x13" | &"
8 | 14 | 21" [18'xi8"| 8" | 18" |16"x16"| 7' | 17" | 15"x15"] &
<18 23" | 21"x24"| 9" 21" | 18"x18"| & 19" 1 17"™%17" | 7"
=10 19" | 17"x17" | 7" 17" | 15"x15" | 6" 16" | 14"x14" | 6"
10' [ =14 | 22" | 21"24"| 9" | 20" [18"x18"| 8" | 19" [ 17'x17"| 7"
<18 26" | 23"x23"| 11" 23" | 21"x21" | 9" 29" | 19"x19" | 8"
=10 21" [ 19"x19" | 8" 19" | 177" | 7" 17" | 15"x15" | 6"
12' | 44’ | 25" [22"k22"| 10" | 22" [20"x20"| 9" | 20" |18'xi8"| &
<18 | 29" | 26"x26" | 12" 26" | 23"x23" | 11" 23" | 21"x21" | 9"
100 | 23" j21"x21"| @ 20" | 18"x18"| 8" 19" | 17"xi7" | 7"
14 | 14 27" | 24"x24" | 11" 24" | 22"x22" | 10" 22" 1 20"x20"| 9"
=18 31" |2g"x2g"| 13" 28" | 24"x24" | 12" 25" 122"x22" | 10"
=10 25" | 22"x22" | 10" 22" | 19"x19" | 9" 20" | 18™x18" | 8"
16' | 14" | 20" |[26"x26" | 12" | 26" |[23"x23"| 11" | 24" |21"x21"| 10"
s18'{ 33" | 30"x30"| 14" 30" | 26"x26" | 13" 27" | 24"x24" | 11"
100 | 28" | 23"xe3" | 11" 23" |21"x21"| 9" 21" | 19"x19" | 8"
18' | <14' | 31" [28"xe8"| 13" | 28" |24"x24"{ 12" | 25" | 22"x22"| 10"
<18 36" | 32"x32"| 18" 31" | 28"x28" ] 13" 28" | 25"x25" | 12"
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Footnote 2 of Table 4 allows for the footing thickness
and size to be reduced for corner posts since the
tabulated values assume center posts, which resist more
vertical load. The factor is 0.9 because of additional load
applied from the diagonal (knee) brace.

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

Additional footing options were added to the 2012
version of DCA 6 Figure 12, One allows for a 127
diameter concrete stem to reduce the amount of concrete
required, The second provides an option for a fully
embedded post in concrete with a gravel base to allow
for water drainage. However, note that when the
embedded post option is used to resist lateral loads, the
post must be designed per the NDS.

LEDGER ATTACHMENT REQUIREMENTS
Fastener spacing requirements in Table 5 are based on
2015 IRC R507.2.1, which is based on testing at Viiginia
Tech and Washington State University (Carradine et al.,
2006). Testing was conducted for three common deck
ledger constructions using 14" diameter lag screws and
bolts. In the tests, two types of band joist materials were
used: 2x10 Spruce-Pine-Fir (SPF) lumber and 1-inch-
thick Douglas-Fir (DF) laminated veneer lumber (I'VL)
1im board. SPF has a refatively low specific gravity of G
= 0.42, so other denser species groupings (e.g., Hem-Fir,
Daouglas-Fir-Larch, and Southein Pine) can be
conservatively substituted. Thicker LVL producits with
equivalent specific gravities of 0.50 or preater can be
conservatively substituted for the VL band joist
material tested, Tn addition, manufactures of EWP rim
boards may publish capacity and spacing requirement
for their rim: boards that can be used when designing
attachment of ledgers to rim boards.

According to JRCR311.3.1, the distance from the top of
the threshold to the top of deck boards cannot exceed
13", If a door does not swing aver the landing or deck,
the step-down can be up to 734", The ledger can be
lowered for improved drainage, subject to meeting
mazxinm step-down heights for accessibility and means
of egress, edge distance and spacing requirements, and
shear design at connection requirements of NDS'
3.43.3(a).

The basis for edge distances and spacing between rows
(Figare 19) is NDS Tables 11.5.1C and 11.5.1D,
respectively, for perpendicular to grain conditions. Per
NDS Table 11.5.1C, edge distance is 4D (where D is
fastener diameter) for the loaded edge. For 14" diaineter
bolts, 4D = 2" edpe distance.

Per NDS Table 11.5.11, spacing between rows is based
on the £ /d ratio of the fastener. For a 14" ledger and rim
board, £/d = 114" / %" = 3 and the minimum spacing is
(5€+ 10D) / 8 = 196" - this is rounded up to 134", Per
11.5.1.3 of the NDS, the maximum spacing between
fasteners is 5" This requirement is 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.

The requirement for minimum distance between the top
of the ledger and the botfom row of fasteners (Figure 19)
is based on NDS 3.4.3.3(a) for shear designat
connections. When the connection is less than five times
the depth, 5d, of the bending member from its end, the
adjusted design shear is calculated as follows:

« [2en 0 Td T
‘Vr = [‘g’ Fv b.da ]l:%{'

Solving for d. yields the following:
ds’ =3 V.d*/ (2 Fyb)

Assuming a Hem-Fir No. 2 ledger, the reference
horizontal shear design value, F, = 150 psi. The adjusted
shear design value, F',, is based on a wet service factor,
Car=0.97, and incising factor, C; = 0.80. The maximum
allowable lateral design value of 725 Ihs for 1" bolis and
385 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 iributary area of interior bolts or lag screws and that
the shear at infexior bolts or lag screws is half of the
interior bolt or lag screw reaction. Therefore, the
minimum value of d, is calculated assuming V; equals
one-half of the allowable lateral design value for the 1"
bolts (725/2 Ibs) or 14" lag screws (385/2 [bs). Resuliing
values of d, are as follows:

%" holts ¥ laps
28  d.=547" d. =4.43"
2x10  d,=6.43" de=5.21"
2xi2  d,=7.33" d,=5.9"

The problem with these effective depths is that a 2x8
ledger connected to a 2x8 band joist with bolts wifl not
work (see Figure C19).

Possible solutions for the 2x8 band joist include:
1) WNon-ledger deck.
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2) Require fag screws for 2x8 band joist and revise
required d. = 414" as shown in Figure 19.

3) Allow bolted connections for 2x8 band joist if
bolt spacing is reduced to the same as that for
lag screws (only applies to 44" bolts without
stacked washers as shown in Table C5) as
shown in Figure 19.

4} Reduce bolt spacing requirements for 2x8 ledger
to 2x8 band joist. 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 10'-6". This results in revised
spacing for %" bolts as shown in Table C5.

To achieve the minimum spacing requirements noted
above, a nominal 2x8 ledger is required even if the deck
joists are 2x6°s.

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

Joist Span

6-0" & [6'1"to | 81" to [ 101" {0
less 8'-0" i0-0" {12'-0"

- %" bolt 32" 24" 19" 16"

Vboltwih 7 | oom - - :
stacked washers| 2/ 20 18 13

Continuous flashing is tequired as shown in Figure 14 to
prevent water infrusion behind the ledger. One
alternative to this detail would be continuous flashing
with a drip edge; however, this would be labor intensive
because the flashing would require notching at every
deck joist location.

Connection of ledgers to existing empty or hollow
masonry cell blocks (Figure 15) is generally not practical
because most manufacturers of concrete block anchors
do not publish allowable shear values for a ledger
connected to empty hollow masonry block of unknown
compression and breakout strength. Due to the
uncertainty and lack of test data for this application, use
of a non-ledger deck is recommended (see Figure 21).

1-1/2" dacking ——,
34" fio“or'—\ ' \i

ph)

2 rnin] ik,
A L“_@:

. 4-112"< 5-172"
5" max. & 1-5/6" min. NG
s Y
2x8.hand joist:
2x8 ledger

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

NON-LEDGER DECKS — FOR RESISTING
VERTICAL LOADS

The provisions of DCA 6 assume that the primary
structure is used for fateral stability. A non-ledger deck,
as defined in this document, is vertically independent of

the primary structure but still relies on the primary
structure to resist lateral loads; whereas, a free-standing
deck is both vertically and laterally independent.

DECK LATERAL I.LOADS

Item 10 of DCA 6 Minimum Requirements &
Iimitations states that the document does not address
[ateral stability issues beyond those addressed in Section
R507.2.4 of the IRC.

IRC R507.1 requires anchorage of the deck to the
primary steucture to resist lateral loads. Further, the JRC
includes hold-down tension devices as a prescriptive
means to achieve compliance with the lateral load -
connection requirements without requiring engineering,
See JRC Section R507.2.4. Figure R507.2.3(2) was
added to the JRC in the 2015 edition, but equivalent
performance to the existing prescriptive solution has not
been demonsirated. Consequently, two 1500 Ibs capacity

tension devices are still shown in DCA4 6. In lieu of the
presctiptive hold-down tension devices specified, an
alternate engineered or approved connection detail
would be required.

Where deck joists are perpendicular to the house floor
joists, blocking between house joists and boundary
nailing of the house fioor diaphragm to the blocking is
required for the installation of hold-down tension
devices,

For connecting the hold down tension devices to I-joists,
a detail recommended by the Wood I-Joist Manufactures
Association and similar to Figure R507.2.3(1) of the
IRC, is provided. ‘
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For non-ledger decks, Figures 22 and 23 prescribe three
methods of transferring lateral loads from deck joists to
the rim board: joist hangers (as shown), blocking, or use
of framing angles, This connection is to transfer forces
acting parallel to the house. A connection equal to the
diaphragm capacity of single layer diagonal boards, or
approximately 300 plf, is required.

Diagonal (knee) bracing is commonly used on decks to
help resist lateral forces and provide increased stiffuess;

however, the IRC does not prescfibe diagonal bracing,
See Post Requitements for move on the implications of
diagonal bracing,

Figures 22 and 23 show nailing from above through
floor sheathing and into floor jeists or blocking between
floor joists of the house. An equivalent connection from
underneath is permissible using framing angles and shott
fasteners to penetrate into the floor sheathing.

GUARD REQUIREMENTS

Figure 24 requires that openings not atlow the passage of
a 4" diameter sphere. However, 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 a 4" diameter sphere.

Additionally, if fixed seating is adjacent to gnards, the
guard height should be measnred from the seat vather
than the deck surface. While 2015 JRC Section R312.1,2
altows for the guard height to be measured from the
walking surface, DCA 6 requires measurement from
fixed seating as a best practice. This will help minimize

exposure to falls over the top of the guard due to
individuals standing on deck seats. -

IRC Table R301.5 requires gnard 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 to 1 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
resist that load.

GUARD POST ATTACHMENTS FOR REQUIRED
GUARDS

Both the IRC and International Building Code (IBC)
specily that guardiails and handrails be capable of
resisting a minimum concentrated live load of 200 Ibs
applied in any direction for required guard rails (See IRC
R312.1). Commonly used residential guardrail post
connections were laboratory tested at the required load
level for a code-conforming assembly per the IBC
(Loferski et al., 2006). A commercially available
connector, typically used in shear wall constiuction, was
tested in a post-to-deck residential guardrail assembly.
The connection passed a load test based on code
provisions for a “tested assembly.” Connection details in
Figures 25 and 26 reflect these test results,

A minimum requirement of 1,800 Ibs for the hold-down
connector ensutes adequate capacity (Loferski et al.,
2005) for a 36" maximum rail height. A higher rail
height requires design of a higher capacity connector.
Manufacturers’ tabulated values for hold-down
connectors typically include a load duration (Cp)
increase of 60% since connectors for shear walls are
used fo resist wind and seismic loads. The 200 lbs
concentrated load requirement for guard rails is assumed
to be a 10 minute load duration {e.g, it would not see a
maximum 200 Ibs outward load for more than 10
minutes cumulatively in ifs lifetime). Therefore, Cp=1.6
is used for hold-dowus in this application.

This section requires deck guard posts to be at least 4x4
nominal with a reference bending design value not less
than 1,100 psi to ensure sufficient bending stress in the
post. Assuming the lever arm is 39.5" (36" + 14" deck
board + 2" edge distance), the bending moment is 39.5"
x 200 ibs = 7,900 in-lbs. Bending stiess, fb, is calenlated

as follows:
M/8uxey= 7,900 in-lbs / 7.146 in® = 1,106 psi.

No. 2 grades of all Table 2 species meet this requirement
with the following assumptions. The adjusted bending
design value, F%, is based on a wet service factor, Cy =
(.85, and incising factor, C; = 0.80 (Douglas Fir-Larch,
Hem-Fir, Spruce-Pine-Fir). A load duration factor, Cp =
1.6, is assumed for consistency with. the hold-down
device used to connect the guard to the 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 NDS
11.5.1.3. This requirement is based on potential
shrinkage of the joist or rim board which could create
tension perpendicular to grain siresses if the outer edges
of the deck joist or rim are constrained by bolts. To
achieve the minimum spacing requirements, a nominal
2x8 or wider (deeper) outside joist or rim board is
required.
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STAIR REQUIREMENTS
Figure 29 shows 5/4 hoards spanning 18" or less. As

noted under DECKING REQUIREMENTS
conunentary, specific products classified by size as
decking are usually assigned a recommended span of 16"
or 24",

Additionally, IRC Table R301.5 footnote (c) requires a
300 Ibs concentrated load check on stair treads. Analysis
revealed that 2x8 No. 2 Southern Pine works for a 344"
span (36" minus %" bearing at each end) when the 300

Ibs is distributed across 2 inches (e.g. 150 pli), based on
1./288 deflection criteria (JCC ES Acceptance Criteria
174 requires 4" deflection limit: 36"/'/3" = 288). No
species will calculate for that span using 2x6 No. 2,
grade.

Solid stringers were analyzed as simple span beams
using the horizontal span not the actual stringer length,
Cut stringers were analyzed with 5.1" depth which is
based on 7.75:10 rise to run ratio. A size factor, Cp, of
1.0 is used since 2x12 is the size basis.

STAIR FOOTING REQUIREMENTS

Stair stringers should be supported by beaving at the end
where the stairway meets grade. The detail shown
assumes a 40 psflive load and 10 psf dead load over a
tributary area of 18" and one-half of the maximum span
of 13'-3" permitted for solid siringers. This calculates o
500 Ibs. For Southern Pine, seven #8 wood screws
wotuld be required. Notrthern Species would require

eleven #8 wood screws (16d box or common threaded
naiis would be comparable). ‘

‘While balts 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. However, in addition to the
bearing block, bolts would also be required to provide
lateral support if a guard post is used.

FRAMING AT CHIMNEY OR BAY WINDOW
IRC R502.10 on framing of openings states: “Openings
in floor framing shall be framed with a header and
trimmer joists. Where the header joist span does not
exceed 4 feet, the header joist may be a single member
the same size as the floor joist. Single trimmer joists
shall be used to carry a single header joist that is located
within 3feet of the trimmer joist bearing. Where the
header joist span exceeds 4 feet, the trimmer joists and
the header joist shall be doubled and of sufficient cross
section to support the floor joists framing into the
header.”

Trimmer Joist Size and Span Limited by Concentrated
Load from the Header

Where the header frames into the ftimmer joist, a
concentrated load is created, This condition was
evaluated assuming one ply of a double trimmer joist
cairies the uniform Joad and one ply carries the point
toad fiom a 6' header. The analysis revealed that the
distance from the end of the trimmer joist to the point
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 of a = 3" was chosen to cover
common framing conditions. Triple trinymer joists are
required on each side of the header if joist spacing is 12"
or 16" o.c., or if the trimmer joist span exceeds 8-6";

(3751 14

otherwise a double trimmer joist is permitted. If “a” is

less than that shown in Table C7a, a double trimmer joist
is also permitted.

Bending and shear were checked to determine the
reduction in a double trimmer joist span when catrying a
6" header. For a simple span beam, with a concentrated
load offset from the center, maximum moment is
calculated as Pab/Ly and maximum shear is calculated as
Pb/L;, where P is the concentrated load based on the
tributary area carried by the header, b=L;—a, and L; is
the trimmer joist span.

Moment controlled for this analysis in deterinining amax.
‘While shear was evaluated, the NDS permits the shear
load to be reduced within a distance “d” (equal fo the
joist depth) from the end of the joist. With that
reduction, shear did not control any of the spans
evaluated.
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Table C7a. Maximum Distance “a” from Triminer
Joist End to a Point where a 8' Header Frames into
a 2-ply Trimmer Joisf.

Table C7h. Maximum Trimmer Joist Span (L.} Based
on Distance “a” from the Trimmer Joist End to the
Point where the Header Frames into the Trimmer.#

Ledger Species  Size a=17 a=2 a=3"

2}(85 51 -gt . 7'- 5:: ; 8' _1 1n . ;
Southern Pine _2x10 | 92" - 401" 127" |
R e R RS AR P [ ,!

Douglas Fir- 285 4-6"  @-0"  7-6"
Larch, Hem-Fir, 2x10 &-10* §&-6" | 40-14"

Spruce-Pine-Fir*  ox12 7.0 | g-9" 404" |

Ponderosa Pine®, axgs P 5-g 7-3

, Red Pinea, =] 1 g : g e
Redwood, 2x10  &-§ §'-1 .,9—__8.
Western Cedar 2x12 6'-7" 8.3 | .9-10"

Species Trimmer Size Amax

2-2x6 15"

. 2-2x8 17"

Southern Pine 99510 19"

2-2x12 25"

2-2%6 11"

Douglas Fir-Larch, Hem-  2-2x8 14"

Fir, SPF! 2-2x10 16"

2-2x12 19"

Redwood, Western gjig ?ig"

Cedars, Ponderosa Pine?, 29 "
Red Pine? -2x10 16

2-2x12 18"

1. Incising assumed for Douglas Fir-Larch, Hem-Fir, and
Spruce-Fine-Fir.

2. Design values based cn Northem Species wilh no incising
assumed.

The trimmer hanger capacities listed in Table 7 are based
on Southern Pine joist spans at 12" o.c. or 16" o.c.
spacing (whichever controls). The reaction is a
combination of the concentrated header load Pb/Ly and
the tributary uniform load between the trimmer and the
next adjacent joist. Another way of tabulating trimmer
hanger capacities is shown in Table C7¢ based on
trimmer spans. Table C7c is based on the header framing
into the trimmer at 1" (a=1", see Figure 35). Table C7c
will be conservative for larger protrusions (larger “a”
values.) Linear interpolation of tabulated values is
permitted.

Trimmer Joist Span Limited by Concentrated Load on

the Ledger )
Bolts or lag screws used to attach the trimmer hanger to

the ledger are required to fully extend through the ledger
into the band joist or rim board. If a typical face
mounted 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 19) is
based on NDS 3.4.3.3(a) for shear design at commections,
Based on this analysis, triininer joist lengths wauld need
to be limited to the maximum trimmer joist spans shown
in Table C7b, regardless of the trimmer joist species ar
number of plies. Since this analysis is based on a simple
span trimmer joist, a trimmer joist with an overhang of
up to Ly/4 would be conservative. The load on the end of
the cantilever would reduce the reaction at the ledger.

1. Assumes 8 header span. See Figure 35 for header, {immer,
and ledger framing details.

2. Incising assumed for Douglas Fir-Larch, Hem-Fir, and Spruce-
Pine-Fir.

3. Design values based an Nosthern Species with no incising
assumed. ;

4.  Shading indicates where triple idmmers are required. See text
for alternate 2-ply trimmer conditfons.

5. Applies to 2x6 timmer joist spans as well.

Table C7¢. Trimmer Joist Hanger Vertical Capacity
Based on Trimmer Span.
Trimmer Span Minimum Capacity, Ibs

8" 660

10 - 860

12! 1080

14 1260

16' 1325

18’ 1430
Examples

1) Assume a2x10 Redwood joist spanning 12'-0" at

16" o.c. {per Table 2) framing around a 5' wide by 2'-6"

deep chimney. Set a 6' header 3' from the end of the

frimmer joist. A triple trimmer joist is required since the

span exceeds 8'-6", If the trimmer hanger does not attach

through the ledger to the rim board or band joist, the

trimmer joist span is limited to 9'-8" per Table C7b.

Several solutions exist:

- Reduce all joist spans to 9'-8".

- Ly/4=2"-5"s0 Ly + Ly4 = 121" {otal joist length,
which would provide the same square footage.

- Place a post under the center of the header {o reduce
the header span.

2) Assume a 2x8 Western cedar joist spanning 8'-0" at
24" o.c. (per Table 2) framing around a 5' wide by 1.5'
deep bay window. Set a 6 header 2' from the end of the
trimmer joist. A double trimmer joist is permitted since
the spacing is 24" o.c. If the trimmer hanger does not
attach through the ledger to the rim board or band joist,

American Wood Council




the trinumer joist span is limited to 5-9" per Table C7b.

Several solutions exist:

- Reduce all joist spans to 5'-9".

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

- Increase joist size to 2x10 which will span 8'-1" per
Table C7b.

3) Assume a 2x12 Southern Pine joist spanning 18'-0"
at 12" o.c. (per Table 2) framing around a 5' wide by 1'-

6" deep bay window. Set a 6' header 2' from the end of

the trimmer joist. A double timmer joist is permitted

since a = 24" which is Jess than am. = 25" 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 11'-2" per Table C7b. Several

solutions exist:

- Reduce all joist spans to 11'-2".

-~ Place a post under the center of the header to reduce
the header span.
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R317.1 Location Requirad

Protection of wood and wood-based products from decay shall be provided in the following locations
by the use of naturally durable wood or wood that Is preservative-treated in accordance with AWPA
U for the spacies, preduct, preservative and end use. Preservatives shall be listed in Section 4 of

AWPA U1,

1. Wood joists or the bottom of a wood structural floor when closer than 18 inches (457 mm) or wood
girders when closer than 12 Inches {305 min) to the exposed ground in craw spaces or
unexcavated area located within the periphery of the building foundation.

2. Wood framing members that rest on concrete or masonty exterior foundation walls and are less
thatr 8 inches (203 mm} from the exposad ground.

3. Sills and sleepers on a conerete or masonry slab that s in direct contact with the ground unless
separated from such slab by an Impervious molsture barrier,

4. The ends of wood girders antering exterior masonry or concrete walls having clearances of less
than 1!2 inch (12.7 mm) on tops, sides and ends.

5. Wood siding, sheathing and wall framing on the exterior of a building having a clearance of less
than 8 inches (152 mm) from the ground or less than 2 inches (51 mm) measured vertically
from concrete steps, porch slabs, patio slabs and similar horizontal surfaces exposed to the

weather,

6. Wood structural members supporting moisture-permeable floors or roofs that are exposed to the
weather, such as concrete or masonty slabs, unless separated from such floors or raofs by an
Impervious moisture bariier,

7. Wood furring strips or other wood framing members attached directly to the interfor of exterior
masonry walls or concrete walls below grade except where an approvad vapor retarder is applied
between ihe wall and the furring strips or framing members.

R317.1.1 Field Treatment

Fleld-cut ends, notches and drilled holes of preservative-treated wood shall be treated in the
field in accordance with AWPA M4.

R317.1.2 Ground Contact

All wood In contact with the ground, embedded in concrete in direct contact with the ground or
embedded in concrete exposed to the weather that supports permanent structures intended
for human occupancy shatl be approved pressure-preservative-treated wood suitable for
ground contact use, except that untreated wood used entlirely below groundwater level or
continuously submerged in fresh water shall not be required to be pressure-preservative
treated.




