existing house
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Course Description

- Hundreds of wood decks get built every year
and some without the proper guidance for
designing or constructing a safe deck.
However, AWC DCA-6, which has been
recently updated, Iincludes guidance on
provisions for the 2015 International
Residential Code (IRC) pertaining to single
level residential wood deck construction.
Provisions contained in this document that
are not included in the IRC are considered
good practice recommendations.



Learning Objectives

- Identify a typical deck load path

 Give the history of the relationship between the
IRC deck codes and DCA6

- Identify how applicable each requirement of DCA6-
15 is to the 2015 IRC based on the differences and
similarities for individual deck components

 Cite other resources available for deck
construction, permit review, and inspection
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Who am I and Who is the AWC?

- AWC's NE Regional Manager

- Licensed Building Code Official-
PA

- A classically trained draftsman &
landscape designer

- 15 years experience in
civil/site/land development/inspt.

- Framed over 50 wood decks & 20
houses, and worked in the trades
as a framer, not a carpenter!

- A believer in honest discussion
- Army veteran and Eagle Scout

- Aspiring BBQ Pitmaster & future
member of Operation BBQ Relief

- Represents 75-80% of wood

industry

- Engages in the consensus based

model code development (IRC, IBC,
IFC, IECC, etc.)

« Writes structural wood standards

(NDS, SDPWS, WFCM, etc.)

- Participates in other standards

(ASCE, ASTM, ICC-ES, ASHRAE,
etc.)

- Develops technical papers and

design aids (DCA6, TR12, etc.)

- ICC/AIA Preferred Provider of

Continuing Education



Why is this Important?

- Deck & Porch Injury
Study
www.buildingonline.com
/news/pdfs/Outdoor-
Deck-and-Porch-Injury-
Study.pdf

«  Nearly 15% of all
deck-related injuries
resulted from
structural failure

“Except for hurricanes and tornadoes,
more injuries may be connected to deck

60% of structural failures than all other wood building
failures are the deck components and loading cases
connection to the combined!”

house Dr. Frank Woeste, P.E.

33% are the railing :


http://www.buildingonline.com/news/pdfs/Outdoor-Deck-and-Porch-Injury-Study.pdf

How Do Decks Work: Load Path

Elevation View Plan View

Vertical Load Lateral Load

|
t



How Do Decks Work: Load Path

Fora 12’ x 12’ deck the lateral load would be...

- On tip of Florida (Hurricane) - 9 psf.

- On the coast of California (Seismic) - 4 psf.
- Anywhere it can be highly occupied - 12 psf.

Source:
Wood Design Focus,
Volume 23,
Number 2




How Do Decks Work: Load Path

Plan View

L ateral Load



How Do Decks Work: Load Path

& I Y
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Diagonal Brace for a 12" x 12" Deck: (12'x12'x12psf)/2=864 Ib

864 Ib x 1.4 because of 45 angle / 2 braces = 605 Ib per brace

Code requires 1/2” Hardware/Bolts (about 620 Ib capacity) NDS
requires 7d end and edge distance... (0.5” x /d=3.5") Nom 6x6-5.5"
S0, it doesn’t work! Could it though? What types of fasteners? i




How Do Decks Work: Load Path

X

Plan View 5@

Lateral Load...why does the Code Commentary suggest to install
the lateral load connectors near each edge of the deck?

12



Quick History of Deck Codes

- 2000 IRC — One Subsection on Decks

Design for vertical and lateral

Don’t attach to house with nails in withdrawal
Cantilevers have to resist uplift
- 2003 IRC — No Change
- 2006 IRC — No Change
- 2009 IRC - Five new Subsections
Lateral Load Device Requirement
Deck ledger connection
Don’t support ledger with veneer
- DCAG is published to give guidance (by AWC, previously AF&PA)
- 2012 IRC — Dedicated Section (R507)
- 2015 IRC — Incorporation parts of DCA6 plus new lateral option

13



History of DCA6 - Cooperators

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

Primary Cooperators
American Wood Council
International Code Council

Fairfax County, Virginia

b AMERICAN WOOD COUNCIL

=T (0 S
INTERNATIONAL
CODE COUNCIL

14



History of DCA6 - Cooperators

- Additional Cooperators

APA-The Engineered Wood Association
National Association of Home Builders
Simpson Strong-Tie Company
Southern Forest Products Association
Southern Pine Inspection Bureau
Stairway Manufacturers’ Association

Virginia Polytechnic Institute and
State University

Washington State University

NADRA — North American Deck and
Railing Association

WIIJMA — Wood I-Joist Manufacturers
Association

Design for - . -

CodeAcceptance [l

Prescriptive Residential Wood
Deck Construction Guide

Based on the 2015 International Residential Code
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History of DCA6 - Code Basis

Basis and Applicability
2015 International Residential Code (IRC)

bracketed text shows reference to
applicable IRC sections ex. [R317 and
R318].

Recommended prescriptive construction
methods meet or exceed IRC minimum
requirements

Provisions not included in IRC are
considered good practice
recommendations

Where differences exist, IRC applies

Not intended to preclude use of other
construction methods or materials

All construction and materials approved by
the authority having jurisdiction

2012 EDITION




Parts of a Deck

- Wood, Fasteners, and

Weather - Footings
- Decking - Ledgers and Connection
- Joists - Lateral Load Devices
- Joist Connections - Guards
- Rim Joists - Stairs, Treads, and
. Beams Handrails
. Posts - Chimneys or Bay Windows

- Post Connections



Wood, Fasteners, and Weather

+ Lumber From DCAB-15
. American Lumber Standards : :
. Table 1. Common SPECIES and Use Categc-nes
Committee (ALSC) approved for Decay Resistance. *

_ Above | Ground
grade mark Species Ground | Contact
. Naturally durable . | Southem Pine X X
b Douglas Fir-Larch X A
- Redwood or Western Cedar ® | Hem-Fir X X
|_
- M SPF X
5 Preservative treated Z .
g Ponderosa Pine X X
- American Wood Protection @ | RedPine X X
Association (AWPA) &  |Redwood X X
Western Cedars X
- Ground contact (UC4A-C) 2 | Redwoos X
Za Western Cedars X

18



Wood, Fasteners, and Weather

- Fasteners
Nails — ASTM F 1667

Threaded nails as stated in DCA6
include helical (spiral) and annular
(ring-shank) nails.

Screws — ANSI/ASME B18.6.1
Bolts/Lags — ANSI/ASME B18.2.1

- 12" bolts and lag screws prescribed
extensively in both IRC and DCA6

Edge distance and spacing based on
diameter

Need to adjust for larger or smaller
fasteners

19



Wood, Fasteners, and Weather

- Corrosion Resistance 2015 IRC R317.3

. Screws, bolts, nails

Hot-dipped galvanized

Stainless

Silicon bronze

Copper

. Hangers and anchors
. Galvanized
. Stainless

. Saltwater exposure — DCA6

# 4 GALV.JOIST
7Q  HANGER

. Stainless
. Other fasteners/hardware
. Approved by building official
. Flashing

Nominal 0.019” min.

20



Decking

2015 IRC

TABLE R507.4
MAXIMUM JOIST SPACING

MATERIAL TYPE AND NOMINAL SIZE

MAXIMUM ON-CENTER JOIST SPACING

Perpendicular to joist

Diagonal to joist®

1'/,-inch-thick wood

16 inches

12 inches

2-inch-thick wood

24 inches

16 inches

Plastic composite

In accordance with Section R507.3

In accordance with Section R507.3

For SI: 1 inch = 25.4 mm, | foot = 304.8 mm. | degree = 0.01745 rad.
a. Maximum angle of 45 degrees from perpendicular for wood deck boards

Dimension lumber (2” nominal) or Span rated decking

7Opsf

ALSC decking policy
220 1b




Decking — DCA6-12

Attachment

o 2-8d commons

o 2-#8 screws

Spacing 1/8”

Perpendicular or 45°

Bear on 3 joists minimum
Substitution
. Approved by building official



Joists

2015 IRC

TABLE R507.5
DECK JOIST SPANS FOR COMMON LUMBER SPECIES' (ft. - in.)

SPACING OF DECK JOISTS WITH NO CANTILEVER® | SPACING OF DECK JOISTS WITH CANTILEVERS®
SPECIES® SIZE (inches) (inches)
12 16 24 12 16 24
2x6 0-11 0-0 1-7 6-8 6-8 6-8
) 2x 8B 13-1 11-10 0-8 10-1 10-1 0-8
Southern pine
2 x 10 16-2 14-0 11-5 14-6 14-0 11-5
2x 12 18-0 16-6 13-6 18-0 16-6 13-6

For 5I: 1 inch =25.4 mm, 1 foot = 304.8 mm, | pound per square foot = 0.0479 kPa. 1 pound = 0.454 kg.

No. 2 grade with wet service factor.

Ground snow load, live load = 40 psf, dead load = 10 psf, L/A =360.

Ground snow load, live load = 40 psf, dead load = 10 psf, L/A = 360 at main span. L/A = 180 at cantilever with a 220-pound point load applied to end.
Includes incising factor.

Northern species with no incising factor

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

From R507.5: “Deck joists shall be permitted to cantilever not gr
eater than one-fourth of the actual, adjacent joist span.”
Emphasis added.

=]

mean g

23




Joists

DCAG-15

| Table 2. Maximum Joist Spans and Overhangs
Joist Spacing (o.c.)!
Allowable Span? (L,) Allowable Overhang?(Lo)
Species Size 12" 16" 24" 12" 16" 24"

PYGL 9 - 11" 9 - 0" 7-7" 1" -0" 1-1" 1" -3
2x8 13-1"  11"-10" 9 -8" 1-10" 2'-0" 2' - 4"
2x10 16' - 2" 14'-0" 11" -5" 3 -5" 2'- 10"
2%x12 18'-0"7 16'-6" 13 -6" 4 -2" 3 - 4"

Southern Pine

Footnote 6: Ledger shall be a minimum of 2x8 nominal. Where guards
are required, outside joists and rim joists shall be a minimum of 2x8
Nominal. See anything odd here?

24



Joists

911" s 1 i
2oc H
9 ) 11
16" 0 H
o U3

24" o.c.




Shape of current

DCAG6 Interpretation

DCAG6Table Point

IRCTable Point h)
Maximum Length

Maximum Overhang \

\
A

N\

\ \\

\ Shape of current

DCAG6 Interpretation

9 8 7

6 5 4
Main Span (ft)

Feet

== == Total Length

Overhang

26




Joists

BUILDHMG WA L | ——————

N | NN B 1 1 1 I I ] I [ 1L 1L ] ] L
@HIMJ«DIST JOISTHANGER

LEDGER BOARD —'f

BEMJ—-—M

‘ [— POST //—/_—
I
T OPTIONAL JOIST SPAN
S CANTILEVE =~
JOISTS WITH DROPPED BEAM
existing wall
optional overhang joist
><C><1] Ex_ﬂt_x_ﬂlfﬁl =1 > ===
| .——— blocking (at overhanging

—-—— rim joist ~
Ir! ! joists only)

joist hanger —/
ledger board —/

beam (flush —/

Y

tight bearing)
post
L~
Lo or L/4 e
: ——T joist span (L<L )
—— maximum —= = See Table 2

overhang

2015 IRC

DCAG-15

3" Subtracted from
Allowed Overhang 2



Joists

Figure 2: Joist Span -

- Non-Ledger Deck

New to DCA6-1

existing wall ——I

,/— optional overhang optional overhang
DT ME I DES >= QL =< L <0 >=<]
o 1l blocking (at overhanging ~_j | o
rim joist I lﬁ"” joists only) \“*” ] rim joist
________ l e
beam (flush — \ o
tight bearing) joist
beam (flush
tight bearing)
—~—— post —~—— post
Lo or L/4 - A Lo or L/4
—~-— maximum —s— lu'gt Sp_"lii"é:‘gzlz‘ﬂ ——{  |—-— maximum —s—{ |
overhang ee 1able overhang

*Non-Ledger Decks are vertically independent of the primary structure but still rely
on the primary structure to resist lateral loads. Free-standing decks are both
vertically and laterally independent.

28




Joists

 AWC Online Span Calculator

. Free at www.awc.org

Live Load (psf) || 40

‘ Species || Southern Pine R . .
| Size 220 = « Simple spans (no cantilever)
| OnioJuo 2 _ - « Uniform loads
‘ Member Type || Flaor Joists v
| Deflection Limit [ /360 v « Wet service conditions
| Spacing (in) [ 16 v ising f
Wet service conditions? * InCISIng aCtor

Exterior Exposure IYES Incized lumbet? i ¢ 18’-0" MAX (DCA 6)

IND b
|
|

Dead Load (ps) | 10

The Mazmmum Hortzontal Span is:

Calculate Maximum Horizontal 5pan I ; *
15 ft. 10 in.

Go To SPAM CPTIONS CALCULATOR for Joists % Rafters I

with a minimum bearing length of 0.93 . required at each end of the metmber.

; iallable o e Phore N [Madulus of Elasticity (E) 11440000 si
— - . b o
} {-"U“gl"- play % D App StOfe % |E.endj.ng Strength (Fy) |12EI?.5 psi

LIMITS ©F USE | HELP | RESTART |
| Property | Value
|Species |S|:|uthﬂm Pine
Apps — not free (Grade o, 2
(Size 2x10

[Bearing Strength (Fop) [378.55 psi
[Shear Steength (Fu) 169,75 psi

29



Joists

« Incising factor
« Refractory species
« DFL, HF, SPF

« Reduces strength and
stiffness

30



Joists

‘ Species || Douglas Fir-Larch v
‘ Size || Zx10 v
‘ Grade || Ma, 2 v
‘ Member Type || Floar Jaists v
| Deflection Limit | L/360 v
| Spacing (in) | 16 v
Wet service conditions?
Exterior Exposure I — v 11
— Incised humiber? I Incising factor
(I Yz e ————— v
Live Load . ) .
@D 40 - The Mazimum Horzontal Span is:
| Dead Load (ps) | 10 v .
13 f¢t. 11 in.
calculate Maximum Horizontal Span | with a minstnurn beanng length of 0.74 . required at each end of the member.
Go To SPAN OPTIOMNS CALCULATOR for Joists & Rafters I | P]_‘Dl]El‘t}-' | .‘-Fﬂ]_l]_E
LIMITS OF USE | HELP RESTART |
(Species Douglas Fir-Larch
Grads Mo, 2
Size 22100
Madulus of Elssticity (E) (1368000 psi
Bending Strength (Fy) 9102 psi
[Bearing Strength (Fop) 41875 psi
(Shear Strength (Fy) 130,68 psi

31



Joist Connections

R507.7 — Deck joist and deck beam bearing
1-1/2" for bearing on wood or metal
R507.5.1 — Lateral restraint at supports
Joist hangers or blocking depth > 60% joist depth
DCAG-12
Joist Hangers

Capacity per DCA6 Table 3A

- joist hanger with inside flanges
No clips/brackets /7/

DCAG-12

Figure 7: Typical Joist Hangers

Table 3A: Joist Hanger Vertical Capacity e 7
Joist Size Minimum Capacity, Ibs o lo [ II°
2x6 400 o | °JIF
@
2%8 200 :
2x10 600 Q/
2x12 700

32



Joist Connections

» Options
« Toe-nails
 Hurricane clip
 Joist hanger

Figure 6. Joist-to-Beam Detail.

3-8d threaded OFPTION 1 OPTION 2* OPTION 3*
toe nails mechanical
(2 on one side, fastener or joist top of beam or
1 on the other hurricane clip '\ ledger and joist
) ' hanger must be at same
{ elevation

2 beam 8

*see manufacturer's recommendations for additional requirements

33



2015 IRC & DCAG-15

Rim Joist |

« Decking attachment « Joist attachment
e #10 X 3” min. wood screws @ + (3) #10 x 3” min. wood
6" o.c. SCrews
- 10d @ 6” o.c. . (3) 10d nails
Figure 11. Rim Joist Connection Details
joists secure decking to top of rim joist with
10d threaded nails or #10 x 3"
/ minimum wood screws @ 6" o.c.

[
AN <

// s P

/ . attach rim joist to end of each joist with
, Q ' . (3) 10d threaded nails or (3) #10 x 3"
N o N minimum wood screws

rim joist

34



Beams

DECK BEAM SPAN LENGTHS*® (ft. - in.)

2015 IRC

TABLE R507.6

DECK JOIST SPAN LESS THAN OR EQUAL TO:

SPECIES® SIZE® (feet)
6 8 10 12 14 16 18
2-2x6 6-11 5-11 5-4 4-10 4-6 4-3 4-0
2-2 %8 8-0 7-7 6-0 6-2 5-9 5-4 50
2-2x 10 10-4 0-0 a8-0 7-4 6-0 6-4 6-0
2-2x12 12-2 10-7 0-5 8-7 2-0 7-6 70
Southern pine
I-2x6 8-2 7-5 6-8 6-1 5-8 5-3 5-0
I-2x8 10-10 0-6 8-6 7-9 7-2 6-8 6-4
3-2x 10 13-0 11-3 10-0 0-2 2-6 7-11 7-6
3I—-2x12 15-3 13-3 11-10 10-9 10-0 Q-4 8-10

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

a. Ground snow load, live load = 40 psf, dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever with a 220-pound point load applied at the end.
b. Beams supporting deck joists from one side only.

¢. No. 2 grade, wet service factor.

R507.6

- Beams can cantilever up to Y4 of actual beam span
- Splices at interior posts, 50 Ibs. design load CONTROLS.

35




Beams

- Spans limited to 18’ due to footer sizes
- 3" Subtracted because of Definition of Span

DCAG-15

Table 3B. Glued Laminated Timber Beam Spans (LE;}1 for Joists Framing from One Side Only.

Joist Spans (L) Less Than or Equal to:

Stress Class’ Width® Depth® 6 8 10' 12' 14' 16' 18'
9-1/2" 122" 10-6" 9'-4" g-6"  T7-10" 7-4"  6-11"
Balanced or 312" 11-7/8" 15-2"  13-1"  11-8"  10-8"  9-10" 92" g-g"
Unbalanced 20F-1.5E 14" 17'-10" 155" 13-9" 127" 11-7" 10-10"  10-2"
And Higher Grade 11-7/8"  18-0"  16-8" 14-10" 13-7" 126" 118"  11-0"
Cedar 5-1/4" 14" 180"  18-0"  17-6" 15-11" 149" 139"  13-0"
16" 18'-0">  18-0"  18-0" 18-0" 16-10"  15-9" 14-1Q"
9-1/2"  13-11"  12-1" 109"  9-10" 91" 8'-6" 8-0"
3-1/2"  11-7/8" 75" 15-1" 13-5" 123" 114" 10-7" 100"
ggﬂag'laa’;",fi‘r’f‘;m'if 14" 180" 179" 15-10" 145" 134" 126" 11-9"
Southern Pine 11-7/8"  18-0"  18-0" 171" 157" 145" 136"  12-8"
5-1/4" 14" 18-0" 18-0" 18-0" 18-0"  17-0" 15-10" 14-11"
16" 18'-0"°  18-0"°  18-0"° 18-0" 18-0" 18-0"  17-0"
9-1/2"  13-11" 127" 11-8" 110" 105"  9-11" 9-7"
3-1/2" 11-7/8" 175" 15-10"  14-8" 139"  13-1" 126"  12'-0"
Dii'glgcsel‘:’iff;'rlfir 14" 1807 180" 174" 163" 155" 149" 142"
Southern Pine 11-7/8"  18-0"  18-0"  17-4"  16-3"  15-5"  14-9" 142"
5-1/4" 14" 18'-0" 18-0" 18-0™ 18-0" 18-0™ 17-6"  16-9"
16" 18'-0" 18-0" 18-0" 18- 0™ 180" 18-0" 18-07

36



Beams

Joists on one side vs. Joists on two sides

&

5 3

m _ m
4 JoistType [ : Joist Typ. [] |
! i [
1 | ) " '
i 4 fl L
A ' 1 f
| 4 fl L
: 4 .. {
A ' 1 f
| 4 fl L
T i ] L (
2 Joist Length 2 X /2 Joist Length

= Full Joist Length
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Beams

« Assembly
 For built-up beams
« 10d threaded or #10 wood screws
« 16” o.c. staggered

Figure 4. Beam Assembly Details

10d threaded nail or #10 wood 2 threaded nails or screws at each end or
screw 23" long, staggered in  splice end; splices shall be located only over
/<2 rOws interior posts (Figure 3) —

e N B
P i3 N A — N
/ ) : \

: . p . i

If a beam is constructed with 3-members, _/ 16"
attach each outside member to the inside
member as shown here.

typical

38



Posts

2015 IRC

TABLE R507.8

DECK POST HEIGHT®

DECK POST SIZE MAXIMUM HEIGHT®
4 x4 8'
4 x6 8'
6x6 14

For SI: 1 foot = 304.8 mm.
a. Measured to the underside of the beam.

R507.8

- Only applies to single-level, wood-framed decks with 18" beam span by

18’ single joist span assumption.

39



Posts

DCAG-15

Table 4. Post Height for 6x6 and Fouting Sizes for all Posts
Post Heights'

Beam Span, Lg
Joist Span L,
Southern

Pine
Douglas Fir-Larch?
Hem-Fir3, Western

Cedars
Redwood
Ponderosa Pine.
Red Pine. SPF?

<10' | 14 | 14 | 14 | 14 | 14
6' | <14' | 14 | 14 | 14 | 14 | 14
<8 | 14 | 14 | 12 |14 | 11
<10' | 14 | 14 | 14 | 14 | 14
8 [ <14' | 14 | 14 | 14 | 14 | 11

DCA6-12 <18' | 14 13 11 12 8’

- Always 6x6 (unless commentary is used)
- Less allowed height than 2015 IRC



Posts

2015 IRC DCAG-15

4

3

v

Axial + Bending
(Bending force
based on
connection
capacity)

Pure Axial

41
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Posts — DCA6-15

» Parallel to beam
« Decks > 2’ above grade

 require diagonal bracing

« Lag Screw to beam and post
Perpendicular to beam

 Bracing not required

Figure 10: Diagonal Bracing

I ]
I |
I |
| 1
I |
| |
I .“
I 'II

New DCA6-12

F 17 Z =
. beam

/
N /”
=7/

L

2x4, typical (1) 1/2" diameter
lag screw with
washers, typical

See Table 4

—
<

DIAGONAL BRACING PARALLEL TO BEAM

*Diagonal bracing is
never installed on
center posts

42



Post Connections

2015 IRC

‘ 214" MIN.
BEAM I\ "I\I |'II
A
Y ! |\||
. Jﬂ\ (2) % DIAMETER
I THROUGH-BOLTS
g e WITH WASHERS
1 |II \
DECK \\
POST /\/———"-NOTCH
semn)  POST

NOTCHED POST

DCAG-15

single 3" or 4"
nominal or double

(2) %" diameter
through-bolts
with washers

2" nominal beam

— 22"
<5"

——— Z%"

beam must £

bear fully on
notched 6x6

6x6 min. /

® @
_l\l__

i
Typical Post

>Y,"

At Splice
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Post Connections

« Centered on footings

« Cut ends field treated DCAB-15
« Copper naphthenate
o [R402_1_2] Figure 8B: Alternate Approved Post-to-Beam
Post Cap Attachment
—— BEAM
| Solid sawn or
APPROVED T
POST CAP N -

DECK
POST

2015 IRC POST CAP .



Post Connections — DCA6-15

Figure 9. Prohibited Post-to-Beam Attachment
Condition

» Prohibited connection
« Beam to side of post
« Ensures wood-to-wood bearing

 Avoids potential issues with
non-compliant fasteners

« PBolts in wet service
environments have reduced
capacity!

Bearing is about 10
limes stronger than
(2) 22" bolts!



Footings — 2015 TRC

« Per Section R403
« Sjze?
* Prevent lateral displacement at
bottom
« Manufactured connector
« 12" embedment in soil or

concrete 2015 IRC
CONCRETE TYPICAL DECK
A\ —— STEM \ A, POST %‘”‘v
GRADE = N N
A ’:‘?// N *y/ N 37// R
5. Poo o AR Y e, | A
3 SRR N FOOTING
FQ| P Qoo \
o=t o _— Es -
EE ?:"C} | = C)
1 |=° 02 o 2o =0

FIGURE R507.8.1
TYPICAL DECK POSTS TO DECK FOOTINGS



Footings

Per IBC Table 1806.2, clay, sandy clay, silty clay, clayey silt, and silt sandy
silt have Lateral Bearing Pressure values of 100 psf/ft. (Worst Case)

R507.8.1 Requires 12" minimum post embedment in ground.

50 psfx (5.57) x (127) / 144 (ft2/in2)

= 23 Ibs

O psf »
100 psf »

Average of
50 psf
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Footings

Capacity w/
2’ Depth

EIGHEL Capacity w/
Soil Type Pressure 1’pDe %h
(psf/ft) P

Sedimentary
Rock 92 Ibs
Sandy Gravel 200 46 lbs
SEMCIEMe 150 34 Ibs
Gravel
Clay and Silt 100 23 Ibs

Post Base = 500 to 700 Ibs.

183 Ibs
92 Ibs
69 Ibs
46 Ibs



Footings - DCA6-15...different from IRC

e Depth > 12" or frost line
e Soil 1,500 psf bearing capacity

Figure 12: Typical Footing Options

Cut ends of posts
shall be field treated
with an approved

\, preservative (such

posts must be
. centered on footing

%" diameter

) as copper rod
E;estrr;r;:factured naphthenate)
12 with post anchor
about 1—— 1 | A grade ——
e R L
A e L 12" diameter J 2
| T Ta [ conc.sem |4 min
min. .l L '4:_ .‘.11. a '-'::' [ &
B — : e
oa . e 4 per |4 . 4o o,
4 " I . e B o 4 "
l P PRI s+ w7, | Tabled| . 1 e 6
rostdepth | er Table 4 per Table 4 per Table 4 . I
per Table 4
footings must bear gravel

on undisturbed sail



Footing Sizes and Post Heights

Table 4. Post Height for 6x6 and Footing Sizes for all Posts

Post Heights' Footing Sizes?
_:ln - *ﬂ'}
£ | = 2| £ | &
S o o2 © =<
w | o S I =
5 ki = E L -
2 S = S i
E g | 3
L
<10’ 18" 16"x16" 7"
6" | <14 21" 18"x18" 8"
<18’ 24" 21'x21" | 10"
<10’ 20 18"x18" 8"
8 | <14’ 24" 21'x21" | 10"
<18’ 27" 24'x24" | 11"

2] Assumes 1,500 psf soil bearing papacity and 150 pcf concrete. Value may be multiplied by 0.9 for

corner posts.
DCAG-15




Ledger

I
« Minimum 2x8 nominal No. 2
* No concentrated loads (DCA6-15: slight exception)
« No support from veneer
« Fasteners and Spacing per Tables (galvanized or stainless)
« Attached to nominal 2x solid-sawn or 1” dimensional LVL Band Joist
* Requires Full Support

TABLE R507.2 20 1 5 | RC

DECK LEDGER CONNECTION TO BAND JOIST®®
(Deck live load = 40 psf, deck dead load = 10 psf, snow load < 40 psf)

JOIST SPAN
CONNECTION DETAILS 6 andless | 6'1"t0 8" | 8'1"t010" | 101" to 12" | 121" to 14" | 14'1" to 16’ 161" to 18’
On-center spacing of fasteners

| - - , .l'- l _.

1 un:h_ diameter lag_ SCrew with '/;-inch 30 23 18 15 13 1 10
maximum sheathing

'/,-inch diameter bolt with '/,-inch maximum 36 36 34 29 24 21 19
sheathing® - -

'/,-inch diameter bolt with 1-inch maximum 36 36 29 2 21 18 16
sheathing® ) )

For SI: 1 inch =254 mm, | foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.

a. Ledgers shall be flashed in accordance with Section R703.8 to prevent water from contacting the house band joist.

b. Snow load shall not be assumed to act concurrently with live load.

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

d. Sheathing shall be wood structural panel or solid sawn lumber.

e. Sheathing shall be permitted to be wood structural panel, gypsum board, fiberboard, lumber or foam sheathing. Up to '/,-inch thickness of stacked washers 51
shall be permitted to substitute for up to '/, inch of allowable sheathing thickness where combined with wood structural panel or lumber sheathing.



Ledger

Virginia Tech & Washington State
University

3 common conditions
1»" diameter lag screws & bolts
Fastener spacing values limited to:
» Deck LL=40 psf and DL=10 psf
« Band joist lumber G = 0.42

« Composite rim board with thickness >
1” and equivalent G > 0.50

« PPT deck ledger lumber with G = 0.43
» Deck ledger can be incised and wet

« Proper installation including flashing

* No decay present

* No fastener corrosion Photo courtesy of Frank Woeste and Joseph Loferski. Al righis reserved.
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Ledger — 2015 IRC

EXTERIOR SHEATHING
EXISTING STUD WALL———»

EXISTING 2x BAND JOIST
OR ENGINEERED RIMBOARD ™\

2 MIN. |

1-5/8" MIN.
5" MAX.

S MmN T

FLOOR FRAMING —/

EXISTING—-»;-‘ 2oet
FOUNDATION WALL I-#.." -Jx- .2

For SI: 1 inch = 25.4 mm.

4 I

[ BN B
* - g%
4

-
T
P4

I DA vr_".

- -

*d -
-
"Q. Jl.""
- -ty -t

| __——DECKJOIST

<

LAG SCREWS OR BOLTS

JOIST HANGER

FIGURE R507.2.1(2)
PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS

5~MAI_© . C@\ —r‘}’ﬁy

|

i 11
2" MIN. / L
LAG SCREW OR BOLT

LEDGER

For SI: 1 inch = 25.4 mm.

!

STAGGER FASTENERS
IN 2 ROWS

5.5"MIN. FOR 2 X 8* *DISTANCE SHALL BE PERMITTED TO

6.5" MIN. FOR 2 X 10 BE REDUCED TO 4.5" IF LAG SCREWS

7.5"MIN. FOR 2 X 12 ARE USED OR BOLT SPACING IS
REDUCED TO THAT OF LAG SCREWS
TOATTACH 2 X 8 LEDGERSTO 2 X 8
BAND JOISTS.

3/4" MIN.

53

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



Ledger — DCA6-15

exterior sheathing ——— |

—N\— remove siding at ledger
prior to installation

existing stud wall - threshold carefully flashed and

existing 2x band joist
or 1" minimum W

caulked to prevent water intrusion
ledger and joist flush on top

continuous flashing

EWP rim joist » e ‘;:tne;:ring past joist
2" min. deck joist
) (8 I
158" min. i (ot
5" max.
vl b 1/2" diameter lag
ik min.
2x floor joist, ;\ sScrews or
wood I-joist, _/ - = through-bolts with
or MPCWT . s By \\ washers
o joist hanger

existing ————m—| -«

2x ledger board; must be greater

wal A than or equal to the depth of the
deck joist and no greater than the
depth of the house band or rim joist

See Table 5 & E 9 rows See Figure 14 for rim
—— joist fastener spacing

stagger fasteners

© © ©—— | 5.5"* min. for 2x8 *Distance can be reduced to 4.5"
5" max. = ‘ 6.5" min. for 2x10 if lag screws are used or bolt
© @) © | 7.5" min. for 2x12 spacing is reduced to that of
lag screws to attach 2x8

2" min. L lag screw, through-bolt, or

ledger anchor with washer

ledgers to 2x8 band joists (1/2"
3/4" min. stacked washers not permitted)
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Ledger — DCA6-15

« Ledger board to foundation wall
« Concrete or solid masonry
« 14" approved anchors

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

embed anchors per manufacturer
recommendations

existing concrete ——pm{’
or solid masonry* ’

wall A

*Note: Blocks filled
with grout or
concrete at
anchor locations

to resist corrosion and decay,
/ this area should be caulked

I

B

i

for new construction

__——deck joist

v

— 1/2" diameter
approved expansion,

epoxy, or adhesive
\\ anchors with washers
joist hanger

2x ledger board; must be greater
than or equal to the size of the joist
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Ledger — DCA6-15

I-joists
« 1” or thicker EWP rim joist
« OSB
« SCL including LVL
« <1” rim joist
« Non-ledger deck
 Full plan submission
Trusses
« 2x4 ribbon
* No deck attachment
» Requirements
 Standard details
» Non-ledger deck
 Full plan submission
« SBCA tech note

Figure 13A. Wood I-Joist Profile

Figure 13B. Metal Plate Connected (MPC) Wood
Floor Trusses with a 2x4 Lumber “Ribbon” at
the Ends of the Trusses

2x4 RIBBON BOARD - not intended for

deck attachment
MPC FLOOR
TRUSSES
/FOUNDATION WALL
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Ledger

« Exterior veneers
« Brick
« Masonry
« Stone
« Requires non-ledger deck

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

n?1a_sonry
chimne
Y Photo courtesy of John Bouldin. All rights reserved.

DCAG-12
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Ledger — DCA6-15

Cantilevered floors Figure 18. No Attachment to House Overhang

Bay windows
Requires non-ledger deck

window




Lateral Load Devices

2015 IRC

R507.1 —"...Where supported by attachment to an exterior wall, decks
shall be positively anchored to the primary structure and designed for
both vertical and lateral loads.”

R507.2.4 — “The lateral load connection require by Section 507.1 shall be
permitted to be in accordance with Figure R507.2.3(1) or Figure
R507.2.3(2).."

Figure R507.2.3(1) — Previous Solution

« 1,500 Ibs

« Two locations at ends (within 24")

Figure R507.2.3(2) — Washington State Solution
« 750 Ibs

* Four locations

59



Lateral Load Devices

2015 IRC

FLOOR SHEATHING NAILING AT
6” MAXIMUM ON CENTER TO
JOIST WITH HOLD-DOWN

HOLD-DOWN OR SIMILAR
TENSION DEVICE

FLOOR JOIST

For SI: 1 inch = 25.4 mm.

== =

+ + +

+ +

DECK JOIST

FIGURE 507.2.3(1)

DECK ATTACHMENT FOR LATERAL LOADS



Lateral Load Devices=LESS HEARTBURN!

SHEATHING
NOTE: SIDING
THIS DETAIL IS APPLICABLE o
WHERE FLOOR JOISTS ARE FLASHING FOR
PARALLEL TO DECK JOISTS. y WATER TIGHTNESS
/ DECKING

2" MIN.

IN ACCORDANCE WITH TABLE R507.2

§ —— HOLD-DOWN DEVICE MIN 750 LB. CAPACITY
FLOOR JOISTS AT 4 LOCATIONS, EVENLY DISTRIBUTED
ALONG DECK AND ONE WITHIN 2" OF EACH
A END OF THE LEDGER. HOLD-DOWN DEVICES
SHALL FULLY ENGAGE DECK JOIST PER
HOLD-DOWN MANUFACTURER.

A FULLY THREADED °/s" DIAMETER LAG
SCREW PREDRILLED W/ MIN. 3" PENETRATION
TO CENTER OF TOP PLATE, STUDS, OR HEADER.

For SI: 1 inch =25.4 mm. 1 foot = 304.8 mm.

FIGURE R507.2.3(2)
DECK ATTACHMENT FOR LATERAL LOADS 61



Lateral Load Devices — DCA6-15

« Attachment to House

Lateral attachment to
house floor system

2012 IRC
2 locations per deck
1500 |b capacity

Always required

Figure 22 Lateral Load Device with Joists

Parallel to Deck Joists

floor sheathing nailing at
&" maximum on center to 1
joist with hold down

attach o |oest
6[1913;:%

fasteners per Table 5

haold down o Similar
tension device

r A | =
v 7 Il <
L threaded rod, may be | |
i slopedupto 112 | L
| away from the house ,-JTM{ | " deck joist
| beam & post —.

| for non-ledger decks

joist hanger _.|_ J_
(for non-ledger decks,
blocking or framing angle)

fasteners per Table 5
hold down or similar
/_ tension device

e

minimum 2x6 x 36°. |
Aftached 1o joist wab w/ |
{16} 10d nails and clinch  |-joist —'

1 _.-!

i

L S deck joist
]

sloped up to 1:12

hreaged rod, may be *
away from the house j [

fn
beam & post — |
| for non-ledger decks
L— joist hamgper l l
(for non-ledger decks,
blacking or framing angla)
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Lateral Load Devices — DCA6-15

Figure 23: Lateral Load Device with Joists
Perpendicular to Deck Joists

6 ft. min.
extent of blocking

attach blocking to deck w/

10d nails at 4" o.c. staggered

~\

l

I

[

— threaded rod, may be
sloped up to 1:12
away from the house

fasteners per Table 5
/ hold down or similar
é tension device

\

full-depth j floor joist —J

blocking (I-joist or

solid joist)

joist hanger,
blocking,

or reinforcing
angle

h

j

i . 14_,;)— deck joist
I
|
J

I s
beam & post —/w

for non-ledger decks



Guards

36" height, min.— Changed in 2015 IRC. Seating
areas did not factor into the 36" min. guard height

2012 IRC-OK DCAG6-15




Guards

- Guard requirements
 Deck height > 30”

« Guard Required DCAG6-15

Figure 24. Example Guard Detail

4x4 post, typical

6'-0" maximum spacing ———=

2x2 baluster, typical
2x6 or 5/4 board
L
| H 2 B R MM HEHHYIR
| z
min?r?\um \ i 2x4 top and bottom;
| \ T attach to guard post with
L \ . “ ] N (2)8d threaded nails or
' g o ‘ . ":—*':1 Il B (R [H (2)#8 wood screws 22-4"
A1 P \ long on inside face
‘/ @ \@
) @
g

(2)1/2" diameter
thru-bolts and
washers

openings shall not allow
the passage of a 4"
diameter sphere

attach balusters at top and bottom
with (1)#8 wood screw or (2)8d
post-frame threaded nails with
0.135" nominal diameter
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Guards

« IBC/IRC require guard rails
to resist 200 Ib
concentrated load [Table
R301.5]

« Tests require 2.5 safety
factor per IBC
[1709.3.1] 500 /bs.!

« Virginia Tech Research

« Typical 2" bolt or lag
screw connections failed

« Commercial hold down
passed

Photo courtesy of Frank Woeste and Joseph Loferski. All rights reserved.
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Guards — DCA6-15

« Minimum 4x4 post

« Bending design value > 1,100 psi
 All No.2 species shown in Table 2
- C4w=0.85,C=0.80,Cy=1.6

Figure 25. Guard Post to Outside Joist Example

see FIGURE 24 for guard *guard posts can be installed as
component attachment shown in Figure 26 (between joists)
guard posts may be requirements if blocking is installed as shown below

located on either side

e within 12" of each side of the post
of the outside-joist

with hold-down anchors; attach blocking with 10d
threaded nails top and bottom, each side /\/

at first interior bay, provide 2x blocking at guard posts
guard post —== \

(2)1/2" dia. thru- g
bolts and washers ; outside-joist—um=
_\ / |

fEES /aw
guard post* "\/

outside-joist SECTION PLAN VIEW

11

K

2" min.7[
2-1/2" min. and 5" max. 1

2" min. 7
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Guards — DCA6-15

* Guard Post to Rim Joist
 Hold down anchors
e Minimum of two 2" bolts

Figure 26. Guard Post to Rim Joist Example

see FIGURE 24 for guard = hold-down anchor
component attachment B ist
requirements : JRHSES
: _ g guard post
guard post ——= | aiign guard T
| post at joist
| locations S
rim joist i _ﬁ ¢
hold-down anchor Ej \ rim joist -4 rim joist
joist — e
] . hold-down anchor —
minimum (2)1/2" \ o =2 min.
diameter thru- 2-1/2" min. and 5" max.
bolts and washers ‘==F_;2" min.
at joist location between joists

SECTION PLAN VIEWS
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Guards — 2015 IRC and beyond?

* Nothing Specific to Decks
« Gives requirements in Table R301.5 and R312

« Deck Code Coalition proposed changes for the 2018 IRC- APPROVED

« Generically strengthen deck structure

* Provide wood and mechanical hold-down / commodity solutions

« Simplify load direction

Guards--L

200# outward
200# downward

50# inward
50# upward
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Stairs — DCA6-15

Treads and Risers
7-3/4" rise & 10” run

1x risers

Except where amended

Figure 27. Tread and Riser Detail

Treads per Table 6

sphere

Openings < 4” diameter

- riser may be open, but
\ shall not allow the
\ passage of a 4" diameter

o \ sphere
10" minimum \ | |
— \ A
tread width ’ ::

7-3/4" maximum —

[

riser; height shall |
not deviate from \\ |
more than 3/8" L;

|

\, f
one another by \

’-—-— risers: 1x material, minimum
\

\ treads: see Figure 29 and Table 6

3/4" - 1-1/4" nosing; nosing
shall not deviate from one
another by more than 3/8"
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Stairs — DCA6-15

Stringers
* Minimum 2x12
« Spans per Figure 28

» Intermediate landings
permitted

max. span = 13'-3"

SOLID STRINGER

max. span = §-0°

CUT STRINGER
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Stairs — DCA6-15

» Stringer Attachment  Figure 31. Stair Stringer Attachment Detail

« Hangers
» Sloped joist hanger
« Per manufacturer

rim joist or
outside joist

| N |

<

sloped joist hanger,
minimum download
capacity of 625 Ibs;
see JOIST HANGERS
for more requirements

ATTACHMENT WITH HANGERS



Stairs — DCA6-15

Figure 34. Stair Footing Detail

« Lighting
. Tob land cut post at bottom tread —  (2)%" diameter thru-bolts
Op landing elevation when no stair with washers required only
 Illuminate all guard is required if guard is required; otherwise
landings T use (2) #8 wood screws 23-_‘/2"
. Light switch inside . { long or (2) 16d threaded nails
the house . ! | Attach 2x4 bearing block using
star — Ve (8) #8 wood screws 23-%4" long
stringer 9—%  or(8) 16d threaded nails
v 4 g
4 x4 —m-- - + £
ost =
P =
N

*
e minimum

section frost depth
10"x10" square or * g

12" dia. footing



Stringers and Treads — DCA6-15

* Stringers Figure 29. Tread Connection Requirements
« Cut<18”o.c.
. id < " 0.C. Attachment per tread at each stringer or ledger:
Solid < 36" o.c 2x_ or 5/4 treads - (2)8d threaded nails or (2)#8 screws 22-1/2" long
3x_ treads - (2)16d threaded nails or (2)#8 screws 23-1/2" long
« Treads stringer
« Sizes per Table 6 treads: 2x_ or 5/4 board treads: see Table 6
» Connections per
1 18" max 18" max "
F|g 29 w0 36" max /[(__

2x4 ledgers, each side, full depth of
tread; attach with (4)10d threaded
nails or (4)#8 wood screws 23" long

CUT STRINGER SOLID STRINGER

stringers



Handrails — DCA6-15

 Handrails

. TypeI: 4" — 64" Figure 32B. Handrail Grip Size

perimeter
 Circular

11n - 2||
o 114" =" 22" max.

diameter

13" min.

oy By

-
oY

<

-+

« Noncircular L

 Max. Cross
section 214" NONCIRCULAR CIRCULAR

* Type ll: >6%" [R311.7.7.3Type I
perimeter Perimeter: 4" - 6"

» Graspable recess

RECESSED

[R311.7.7.3 Type |I]
Perimeter: >6"

'max’

max.
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Handrails — DCA6-15

Figure 32A. Handrail Mounting Examples

« Handrails
: . Fasten handrails per manufacturer recommendations
« Required for stairs -
with 4 or more treads 13 minr 1 mmf-\Jr -

.+ Height 34" — 38" — 00 o

A\J !\J \2x blocking
12" min. 4—-|—|-—— 12" min!.\’——-|—|<—

4 34"-38" to nosing
of stairs, typical

wall ——=| \\_ _ )
corrosion-resistant
~=—— guard handrail hardware

!\’ post !\J

MOUNTED TO GUARD MOUNTED TO WALL




Handrails — DCA6-15

Figure 33. Miscellaneous Stair Requirements

« Handrails ey — ” B —
. = o i
« Continuous from SEIS
. . N = N
lowest to highest riser =5 |©
58| 2
« Return to guard at —HH Eg @ H =
each end il e .
. handrail —s~t
- May be interrupted by Sl e
guard at turn - handrail shall
return at each
end
__:_3.?" min. stair wid't_tl
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Chimney or Bay Window — DCA6-15

« Headers 6’ maximum span

« Use 6x6 post to reduce spans to <6’
« >6' span requires plan submission

Figure 35: Detail for Framing Around a Chimney or Bay Window

triple joist

hanger, typical

chimney or
bay window

P11 111111 I1 PP,

NONNNNN

(f

1 1 1 \
triple trimmer double joist double header

joist each side* hanger, typical

*Trimmer joist may be double if joists are spaced
24" o.c. or if timmer length is 8'-6" or less

PLAN VIEW

a = 3'-0" maximum
6'-0" maximum
(Table 7)
//E////// V/M
/

\

ledger

board

or ba
wmdgw © -
< © ©
K

LT (2)%2" diameter thru-bolt

decking may
f extend 6" maximum

chimney|

Bolts or lag

screws shall fully
extend into band
joist or rim board

or lag screws at ledger*

*See Figure 19 for fastener spacing,

edge, and end distances

SECTION
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Chimney or Bay Window — DCA6-15

« Trimmers

* Triple . _ Table 7: Trimmer Joist Hanger Vertical Capacity
« 12"-16" joist spacing
« Spans > 8'-6" Joist Size Minimum Capacity, Ibs

» Double 2x6 870
« 24" joist spacing 2x8 1155
» Spans < 8'-6" 2x10 1420

- "a" <3 2x12 1575
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Other Recourses

« DCA6 Commentary and Appendixes

« AWC.org (calculators, helpdesk)

« Wood Structural Design Database (member sizing)

« National Design Specification for Wood Construction (almost
everything)

« Wood Design Focus (specific, deck-related topics)

A JOURNAL OF
CONTEMPORARY

e

Design for L‘J AMERICAN WOOD CO
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Home | Education
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DCA 6 Commentary

» Background information
« Example calculations
« Alternative provisions

Table C2. Conditions Where Deflection Controls Overhang Length™.

Joist Spacing (o.c.)

12" 16" 24"
Allowable Overhang?
Species Size (Lo)

2x6% | 1°-0" 1'-1" 1'-3"
. 2x8 1-10" 2'-0" 2'-4"
Southern Pine 10 T 3-1" 3.5 2-10"
2x12 | 4'-6" 42" 34"
D . 2x68 |0 -11"  1-0"  1'-2"
ouglasFir = e [ T8 1T-100 2-2
Larch, Hem-Fir, . m —— T on

Spruce-Pine-Firt 2X10 P —— -9
2x12 | 4-4" 3 -11" 3.3
Redwood, 2x68 | 0°-9" 0'-10" 0O -11"
Western Cedars, 2x8 1"-5"  1'-7 1'-9"
Ponderosa 2x10 | 2'-§" 2'-7" 2'-§@"
Pine®,Red Pine®* ox12 [ 37" 39" 3 _1"

* Shading indicates ovethang iz deflection controlled. See Table 2 for foomotes.
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DCA 6 Commentary

Joist Typ. III

« Helpful Guidance
« Ex: Joists framing into 2 sides of the
same beam
« 8’-0" joists from opposite sides
« Use 16’-0" joist spans for
equivalent tributary area

eam

~
=
-

- A 4 A 4 A
e i i S . A A

Table 3A. Dimension Lumber Deck Beam Spans (Lg) for Joists Framing from One Sid;OnIy.

Joist Spans (L) Less Than or Equal o ——

Species Size" 6' 8' 10' 12' 14 16' 18'
2-2x6 6'-8" 5'-8" 5-1" 4'-7" 4'-3" 4'-0" 3'-9"
2-2x8 8 -6" 7'-4" 6'-6" &5'-11" S'-6" S'-1" 4'-9"
2-2x10 10'-1" 8'-9" 7'-9" 7-1" 6'-6" 6'-1" 5-9"

Southern Pine 2-2x12 11"-11" 10' - 4" 9'-2" 8'-4" 7'-9" 7' - 3" 6'-9"
3-2x6 7'-11" 7'-2" 6'-5" &'-10" 5 - 5" 5'-0" 4'-9"
3-2x8 10'-7" 9 -3" 8'-3" 7'-6" 6'-11" 6'- 5" 6'-1"
3-2x10 12'- 9" 11'- 0" 9 -9" 8 -9" 8'-3" 7'-8" 7'-3"

3-2x12 15'- 0" 13'-0" 11'-7" 10'-6" 9'-9" 9 -1" 8 -7"
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DCA 6 Commentary

Alternate prescriptive provisions

EXx: 4x4 Posts

Table C4a. 4x4 Post Heights

Post Heights'
u1]

- | . 4 g
c c = .8 =
@ @ E L ., ‘T a -8 o N
al g l2e|lus|iTO]| 6|84
S c|loo| N > A
E| ¥ |5a|ocs| EE| 5 | =5
s« | 35 |2 = 0 I T T T T
@ 5 |0 0 Ih| X | B8O
m = @ S o
= o x

<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

<1B' 2! 2! 2! 2| 2!

<10' 3 2' 2' 3 2'

10- <14l 2! 2! 2! 2| 2!

<1B' 2! 2! 2! 2| 2!
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DCA 6 Commentary

» Alternate prescriptive provisions
« EXx: Soil Bearing Capacities

Table C4b. Footing Sizes for Higher Soil Bearing Capacities

2000 psf 2500 psf 3000 psf

E J o o q& o (=7} ""& o =] qg
c c c c o = c @ c = Y
© © = = £ = = c = = =
a s o @ Q - o @ o - o [=] -
ol @ % =] 2 o = 2 o3 = 2
- || - E e % E || % =

ElZ |z | ¢ Es| 2 BES| 3
o | 8 S 0 g 2 | 5B 5 g | 58 5 £
@ 2 53|26 | § |3 |2 | & | %
0 Q n (=] 0 (=
L. L. L.
10" [ 15" | 13"x13"| 6" 14" | 12"x12" | 6" 12" | 11"x11" | 6"
6" | 14 18" | 16"x16" | 7" 16" | 14"x14" | 6" 15" | 13"x13" | 6"
<18 [ 20" | 18"x18"| 8" 18" | 16"x16" | 7" 16" | 15"x15" | 6"
10" [ 17" | 15"x15" | 6" 16" | 14"x14" | 6" 14" | 13"x13" | 6"
8 [ =14 [ 21" [ 18"x18"| 8" 18" | 16"x16" | 7" 17" | 15"x15" | 6"
513' 23" 21llx21ll gll 21" 18"){18" 8II 1gll 17"}{17" 7"
10" [ 19" | 477" | 7" 17" | 15"x15" | 6" 16" | 14"x14" | 6"
10° =14 | 22" [2121"| @ 20" | 18"x18" | 8" 19" [17"x17" | 7"

=18’ 26" | 23"x23" | 11" 23" | 21"x21" | 9" 21" ] 19"x19" | 8"




DCA 6 Commentary — Appendix A

« Safety glazing provisions

36"

glass in windows within &
this area adjacent stairs
must be safety glazed
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DCA 6 Commentary — Appendix B

« Tributary area provisions

1
ACenteJPost:(E JL +J0)(BL) Eq B-1
1 1
ACornePost:(E JL +J0)(5BL +BO) Eq B-2

Where:
A 1s tributary area (ft?)
J. 1s length of joist (ft)
Jo is length of joist overhang (ft)
Be is the length of the beam span (ft)
Bo is the length of the beam overhang (ft)

Figure B1. Examples of Tributary Areas

B Post
Corner Tributary Area
(7] Center Tributary Area

2L

I
- % . )
| o / |
|
.
EREERE G D ;

o, ——=— 1o o, ——=— i,

Bo B B Bo
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DCA 6 Commentary — Appendix B

Tributary area provisions: Post Height

Table B1. Post Heights Based'? on Tributary Area for Corner Posts.
6x6 Post Height (ft.) 4x4 Post Height (ft.)

w Q o w Q o
© ) . e o L ) . = o LW
Sl E &, |w8| 3 |ab| & |, «E| 3 |25
c= | 5 |8% 22| = |Bg| 5 |88 Ff| & | B¢
= 3 | o O S| 3 | O ) S 3

= oo = o
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 3] 3 4 6 4
40 14 14 14 14 14 4 3 3 5 3
50 14 14 14 14 14 4 2 3 4 3
60 14 14 14 14 14 3 2 2 4 2
70 14 14 14 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
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DCA 6 Commentary — Appendix B

» Tributary area provisions: Footing Size

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

Soil Bearing Capacity
1500 psf 2000 psf 2500 psf 3000 psf
5 |2212 |2z |2 |2z |2 2|2z 2 <
= —~ | &= =] ~ | &= (@] ~ | &= (=] ~ | &= =] —
2 |85 |22 (58|85 |22 (58|28 \22|58 |28 |22
g |2 |eg=|8c |2 |e=s | 8c|ug|e=s |8 |2 |e=| 3¢
a~ %.E g o |38 |3 "o | 38|53 S| 38|53 o
= xO | 3 FleB | & FleB | & Eled | & =
10 8 7 6 7 7 6 7 6 6 6 ) 6
20 12 10 6 10 9 6 9 8 6 8 7 6
30 14 13 6 12 11 6 11 10 6 10 9 6
40 16 15 6 14 13 6 13 11 6 12 10 6
20 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 19 9 19 17 7 17 15 6 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 15 6
100 26 23 11 23 20 9 20 18 8 18 16 7
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AWC.org

Home | Education | Membership | News | FAQs | AboutUs Members: Login | Register You h in N .

« Span Calculator

« Connection Calculator
« Helpdesk

e Publications

* Education

| search |

CODES &
STANDARDS BUILDING

ADVOCACY &
PUBLIC POLICY

Tweets - @woodcouncil

2015 Wood Design Package now available in print - ) N
Feb 23,2016 e R

Michelle Kam-Biron @ _Consulting
AWC encouraged by Supreme Court's stay of Clean The 9 Coolest Wood Buildings Of The Year
Power Plan

Feb 10,2016

bit_ly/1SBVmWo

AWC releases construction fire best practice manuals,
website

Feb 03,2016

AWC encouraged by passage of Sen. Collins’ biomass
amendment

Feb 02,2016 Embed

v ”



Span Calculator

 AWC Online Span Calculator

‘ Species || Southern Pine R . .
| Size 220 = « Simple spans (no cantilever)
| OnioJuo 2 _ - « Uniform loads
‘ Member Type || Flaor Joists v
| Deflection Limit [ /360 v « Wet service conditions
| Spacing (in) [ 16 v ising f

Wet service conditions? * InCISIng aCtor

Exterior Exposure IYES Incized lumbet? i ¢ 18’-0" MAX (DCA 6)
IND

. Free at www.awc.org

L0 £

| Live Load (psf) | 40
‘ Dead Load (psf) | 10

The Mazmmum Hortzontal Span is:

Calculate Maximum Horizontal 5pan I ; *
15 ft. 10 in.

Go To SPAM CPTIONS CALCULATOR for Joists % Rafters I

with a minimum bearing length of 0.93 . required at each end of the metmber.

LIMITS ©F USE | HELP | RESTART |
| Property | Value
|Species |S|:|uthﬂm Pine
Apps — not free (Grade o, 2
(Size 2x10
ANDROID AP O I Available on the IPhone I |I'-a'Iu:ndulu5 of Elasticity (E) |144EIIIIIIIEI Pl
?- Google play %' D App Store @ |E-ending Strength (Fy) |12m'.5 psi
o [Bearing Strength (Fop) [378.55 psi
[Shear Strength (Fx) 16975 psi
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Connection Calculator

« AWC Online Connection Calculator
 Single Fastener (No Group Action)
 Yield Mode Equations
« Wet service conditions

Design 1[&“10!:]” Allowable Stress Design (ASD)

Connection I:rpe” Lateral loading

Loading Scenario|| Single Shear - Wood Main Member

Submit Initial Values

| ]
| d
| Fastener Tvp e” Bolt ¥ |
| |

| Main Member Type|| Souther Pine v .

| Main Member Ihi:kuess” 5.5 in. r | * Load d u ratlon

‘Muin Member: Angle of Load to GI'.’.IiI]“I[J |

| Side Member Type|[ Southern Pine v |

| Sidellemberlhi:kuess” 1.5 im. v | Free at WWW-aWC-Org

‘ Side Member: Angle of Load to Gl':lin“|n |

| Fastener Dinmetel'” 1/2 in. 5 |

| Load Duration l-":u:ml'” CD=1.0 r | Connectinn Yield Mndes

| Wet Service }":lr:ml'” C_M=0.7 ¥ |

! IE!II].pEI'.’.ltI.II'EF:IL‘tDI'” Ct=1.0 r | | Tm ||29154} Ths, |
| Is |[807 Tbs. |
| il |[1099 Ibs. |
| I |[1270 Tos. |
| s |[461 Tbs. |

Apps — not free | v P51 |

o g - fuvallable on the iPhone [P 1
-00gle play @l D App Store [&' % [ Adjusted ASD Capacity |[461 Ibs. |
] SPAN
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Helpdesk and Education

Helpdesk
« info@awc.org
Education

« Webinars Free at www.awc.org

* Presentations
« Self Study
« ICC, AIA, NCSEA credits

THURSDAY, APRIL 14, 2016

2015 WFCM Significant Changes and Introduction to High Wind Guides (STD333)
4/14/2016
Location: Webinar  Time: From 1:550m until 3om EST. Education credits awarded.

E Export to Your Calendar Register

THURSDAY, MAY 05, 2016

Disaster Resistant Wood Frame Construction Example using 2015 WFCM - Part 1: Loads (STD340-1)
5/5/2016
Location: Webinar  Time: From 1:55pm until 3om EST. Education credits awardad.

ﬁ Export to Your Calendar Register

THURSDAY, MAY 12, 2016

Disaster Resistant Wood Frame Constr Example using 2015 WFCM - Part 2: Roof Story Design (STD340-2)
5/12/2016
Location: Webinar  Time: From 1:55pm until 3om EST. Education credits awardad.

ﬂ Export to Your Calendar Register

&
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Additional Resources

- 2015 National Design
Specification® (NDS®) for Wood

Construction
Structural lumber

Design values N DS®

2015 EDITION

aaaaaaa | Design Specification® for Wood Construction)
= with Commentar,
Column design B

AMERICAN WOOD COUNCIL

Beam design
Connection design
- Footing design
Per engineering mechanics iz @

94



Design Values

- Design values are assighed to predict strength and
stiffness properties to meet engineering design
requirements

NDS’

Supplement 4

Table 4A Reference Design Values for Visually Graded Dimension Lumber

(Cont.)

(2" - 4" thick)*23

(All species except Southern Pine—see Table 4B) (Tabulated design values are for normal load
duration and dry service conditions. See NDS 4.3 for a comprehensive description of design value
adjustment factors.)

USE WITH TABLE 4A ADJUSTMENT FACTORS

Species and commercial
grade

REDWOOD
Clear Structural
Select Structural

Select Structural, open grain
No. 1

MNo. 1, open grain
No. 2

No. 2, open grain
No. 3

No. 3, open grain
Stud

Size
classification

2" & wider

Design values in pounds per square inch (psi)

Bending
F,

Tension
parallel
to grain

F

Shear
parallel
to grain

F,

Compression
perpendicular
to grain

Fl::J.

Compression
parallel
to grain

F.

Modulus of Elasticity

Specific
Gravity'
G

Grading
Rules
Agency

T.750 7,000 60 550 1,850 7,400,000 | 510,000 044
1,350 800 160 650 1,500 1,400,000 | 510,000 0.44
1,100 625 160 425 1,100 1,100,000 | 400,000 0.7
975 575 160 650 1,200 1,300,000 | 470,000 044
775 450 160 425 900 1,100000 | 400,000 037
925 525 160 650 950 1,200,000 | 440,000 0.44
725 425 160 425 700 1,000,000 | 370,000 0.37 RIS
525 300 160 650 550 1,100,000 | 400,000 0.44
900,000 | 330,000
000,000 | 330,000




Design Properties - Bending

Fiber Stress in Bending F,

97



Design Properties - Compression

¥

Compression
Parallel to Grain
F

cl|
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Lumber Adjustment Factors

Table 4.3.1 Applicability of Adjustment Factors for Sawn Lumber

ASD ASD and LRFD LRED
Most common only * __only
adjustment factors woss | . | | . sls) 8| 55| B .
Supplement = g 3 5 - g & 3 ks £ = £ g
T = E E = . % % 5 j ; :3‘ g 3 E
for decks
E| 5| E| B = 2| 2| 2| 2| 2| <| 9| F| 2
| 2| 2| 2| | 3| 5| 2| B w| | E| #| %
g B g E 3 = E E s 8 15 E
2B =] & 2 2| 2| &= =
oo /A KF (I)
_ F, =F, o [on | C o | ca |G G 254085 X
Beams/Joists .
:Fr - :Fr CD (.‘1\.1 (1 CF - Ci 270 080 },
C, 288075 A
Columns Cr C Cp 240 0.90
C; C, 1.67 0.90
G
C; Cr - 176085
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Load Duration Factors

Assumption for  Table 2.3.2 Frequently Used Load
decks is Duration Factors, C_’

occupancy live

Load Duration Cp Typical Design Loads
Ioad \PEI‘H]HI]EHI 0.9 Dead Load

Ten vears 1.0 Occupancy Live Load

Two months 1.15 Snow Load

Seven days 1.25  Construction Load

Ten minutes 1.6 Wind/Earthquake Load

Impa ct’ 2.0 Impact Load

1. Load duration factors shall not apply to reference modulus of elastic-
ity. E. reference modulus of elasticity for beam and column stability.
E,in. nor to reference compression perpendicular to gramn design val-
ues. F. . based on a deformation limuat.

2. Load duration factors greater than 1.6 shall not apply to structural
members pressure-treated with water-borne preservatives (see Refer-
ence 30), or fire retardant chemicals. The impact load duration factor
shall not apply to connections.
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Repetitive Member Factor, C,

- 2"- 4" dimension lumber

- 24" o.c. or less Cr 1 15
- 3 or more members

- Load distributing element
- Applies to F,

- For decks
Joists
Built-up beams
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Wet Service Factor, Cy

F, F, F, F., F. EandE

().85* 1.0 0.97 0.67 ().8%* 0.9

* when (F,)(Cp) < 1,150 psi, Gy = 1.0
“* when (F )(Cp) < 750 psi, Cy = 1.0

C min

Note the adjustment is
unity if:

F,Ce < 1150 psi
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Beam/Joist Design

- Beam/Joist Spans are based on
Species and grade of lumber
Cross-sectional size of beam
Tributary load it supports

- Design Considerations
Bending
Shear . .

Deflection

Bearing
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Joist/Beam Design - Notches

- Notching Provisions — Sawn Lumber
NDS 3.2.3 & R502.8

RD
‘ A. l b
vasoist Q@ \

1/6 JOIST

1/3 ~

DEPTH, MAX.
JOIST )\1
DEPTH, MAX. B
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Spacing, End, & Edge Distances

End distance

<J 5 Oo® O Grain

Spacing between

bolts in a row

= ©
> %?LE \ Parallel to

Parallel to grain loading
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Spacing, End, & Edge Distances

@fg/rﬂuuu [ wg

| Perpendicular
Sl : to Grain
= Unloaded
ke datace

A

Perpendicular to grain loading
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Connecting Wood

- Tension perpendicular to grain
Achilles heel of wood connections!

Initiators:

e notches

e large diameter
fasteners

 hanging loads

o shrinkage
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Tension PerEendicuIar-to-Grain

- NDS Table 11.5.1C
Footnote 2

Restricts loading
the tension zone

Applies to ledgers
iIf constructed
with a single row
of fasteners as
shown
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Tension PerEendicuIar-to-Grain

- NDS Table 11.5.1C
Footnote 2

Restricts loading the
tension zone

Applies to ledgers if
constructed with a
single row of
fasteners as shown
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Wet Service Factor, Cy

Saturated CM =1.0 If:

] fabrication MC
19% MC 1 fastener

2+ fasteners - S

C Lateral load (D>1/4") -
" split splice

plates

in-service M
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Wood Design Focus

« Wood Design Focus
« Deck Issue
« www.forestprod.org/
« Summer 2013

e -

Figure 2. Cyclic Loading Caused by Occupants Swaying Side to Side in Unison

FOCUS

Wood Design

WOODDESIGN FOCUS V. 23 N, 2

A JOURNAL OF
CONTEMPORARY

WOOD ENGINEERING

Volume 23, Number 2 Summer 2013

In This Tssue;

Lateral Loads for Exterior Decks and Balconies

Wind Load Determination for Residential Decks
Garrett H. Lyman, and Donald A. Bender, ... .............3

Seismic Load Determination for Residential Decks
Garret H. Lyman, Donald A. Bender, |. Daniel Dolan, .. .....9

Deck and Porch Lateral Loading by Occupants
Erian | Parsons, Donald A, Bender, | Daniel Dolan, Frank E. Woeste,

Lateral Load Path and Capadity of Exterior Decks

Brian |. Parsons, Donald A. Bender, |. Daniel Dolan, Robert J. Tichy,
Fea 71 SR 50 Ae aaan nan adan a0 aaaa a0 a0 0n oo aan a0aaan £45

In The Next Issue:

Energy Efficiency of Wood Buildings
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Downloads

AWC DCA6 Deck Guide
www.awc.org/publications/DCA/DCA6/DCA6-15.pdf

AWC DCA6 One-Pager to Post to Website

www.awc.org/pdf/DCA6-ResidentialDeckGuide-2012-
onepager.pdf



http://www.awc.org/publications/DCA/DCA6/DCA6-15.pdf
http://www.awc.org/pdf/DCA6-ResidentialDeckGuide-2012-onepager.pdf

Code Official Connections Benefits

« No cost to qualifying participants:

Code Officials Inspectors Plans Examiners

« Free electronic AWC technical publication

-
- Discounted publications y WFCM ’
« One free WoodWorks access per department NDS' J i i
«  WoodPost bi-weekly e-newsletter . -~ °
« Free Online Tools and updates
« Free continuing education VydWQrks’
. ICC Preferred Provider | il i
. National Council of Structural Engineers Association '(

«  American Institute of Architects RYREA
NG PrererRrED =

S
=
AR EDUCATION = S
ammy PROVIDER . )
{'03 5‘\¥

www.awc.org/codeconnections



Questions?

info@awc.org

flb

AMERICAN WOOD COUNCIL




