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SPS 321 22510ECKS

(1) Decks attached to dwellings and any detached decks that
serve an exit shall comply with the applicable provisions of
subchs. Il to X of ch. SPS 321, including all of the following

(a) Excavation requirements under s. SPS 321.14 ;

(b) Footing requirements under s. SPS 321.15 (2) (f );
(c) Frost penetration requirements under s. SPS 321.16

(d) Load requirements under s. SPS 321.02 ,

(e) Stair, handrail and guard requirements of s. SPS 321.04
(f) Decay protection requirements of s. SPS 321.10

(2) A deck that complies with the standards in ch. SPS 325
Appendix B, and ch. SPS 325 Appendix C, if applicable, shall
be considered as complying with sub. (1).
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WhaaYWilVi!l Be Coveread

. Common Misconceptions

- Flashing

. SPS 321.225 (1)

. Calculate Footing Size (l.e. sonotube®)

. SPS 321.225 (2)= Appendix B

. Deck Fails In The News (Time Permitting)
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Commown MisStonceptienstions

Aledger Board Attachment
Aledger Board Connection
A Architect/Engineer Stamp
ALateral Support
ADecks & Exit Path
A Detached Decks
ATreated Lumber




LedgerBoard Attachmentent
SPS 3211.02”

nif | use the old method, | can attach my ledger board
to a masonry veneer or chimney ora house overhang

NO \"liél‘

These items are not
designed for additional
loads.




Ledger-Board Attachmentent

June 29, 2003

Inspections showed the lag bolts were
actually bent
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Ledger-Board Connectionon
SPS 321.027
NNail i ng a | edger Dboar

| Ove been doing this f
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Ledger Board Connection on




Architeett / EngineerStamp

SPS 321.02
AAll | need is my deck plan stamped by an
architect or englneer &

o™
Everyone must provide proper structural analysis
along with the plans submitted.

You are not required to have an architect or engineer
design your deck. SPS 320.09(6)(c)* J




Lateral Support rt

SPS 3211022
nit f | use the ol d met hod,
to provide | ateral sup




Decks: in ExittPathh
SPS 321.033

have my two required exi
k doesnot need to comply
rd exit.o

n |
dec
t hi

SPS 321.03 does not_
say label 2 doors as
exits & the rest of the
doors are exempt ! All
exterior doors leading
to decks must meet
SPS 321.225.
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DetachedDeeks: s

SPS 321.15(2)” ) (f)

Detached decks which serve an exit shall be
supported on a structural system designed to
transmit and safely distribute the loads to the soil.




Treated L umberr

SPS 321.100

NAs | ong as the |l umber 1 s
anywhere on my deck!o

UC3B - Exterior construction, above ground*
UC4A-Ground contact

-SPS321.10(1)( a) The wood shall

be labeled and pressure treated

with preservative in accordance

with an AWPA standard or shall
be naturally durable and
decayiresistant or
engineered to be decay resistant
-SPS321.10(2)( j) Any structural

part of an outdoor deck, including
Kthe decking is applicable.




UC3B vs: . UG4A

Decking (Painted/Unpainted)
Joists and Beams ! Above Ground, Exterior UC3B
Decks | Railing Components

Joists and Beams !

Ground Contact or Fresh water UC4A
Support Posts (Sawn)

1 Joists and beams shall be treated to
requirements for UC4A when they are difficult to
maintain, repair or replace and are critical to the
performance and safety of the entire
system/construction

KExcerpt from AWPA Standard U1l Copyright 2016 I AWPA All Rights Reserved /




7 Thefélldwingisaws zompanents forents for

toGioundContacttdC4Alardhigher higher
reguirementsnts:

a) When there is a reasonable expectation that soil, vegetation,
leaf litter or other debris may build up and remain in contact with
the component.

b) When the construction itself, other structures or anticipated
vegetation growth will not allow air to circulate underneath the
construction and between decking boards.

c) When components are installed less than six inches above
ground (final grade after landscaping) and supported on
permeable building materials (e.g. treated wood or concrete).

d) When components are in direct contact with non -durable
untreated wood, or any older construction with any evidence of
decay

exténor@abaVecgreundaseshalkbestreatethe treated

™~

kExcerpt from AWPA Standard Ul Copyright 2016 I AWPA All Rights Reserved /




The most danrgerousphraseandhe languageisage is
Nvwe e ® alveaysadbiveatytlss waao.'n e

United States Navy Rear Admiral Grace Hopper
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One Deck, So Many Issues

-Attached to

N House overhang
-Ledger board
nailed to house
-Hangers nailed
w/ roofing nails
-Joists not
nailed into
hangers

- End joists not
hangered at all
-Beam attached
by nails next to
posts

-Guess what
was placed on
top of it?




Flashineg g
SPS 321.24 (3) FLASHING(d) 5. Where porches,

decks or stairs attach to a wall or floor assembly
of wood frame construction.

continuous flashing
with drip edge
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Silll Flashimg@at=Sliding iGlassa2eanoor

SILL OR PAN FLASHING
COUNTER-FLASHES DECK
FLASHING AND/OR WEATHER
RESISTIVE-BARRIER

;DL M T PROTECTING WALL BELOW

CAULK/SEALANT OR SOLDER
‘ BETWEEN PAN FLASHING AND
DECK FLASHING

SEAL ALL PENETRATIONS
THROUGH PAN

CAULK/SEALANT BETWEEN
FRAME AND FLASHING

DECK FLASHING

& ' d n'l_—
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4 ™
No Flashing), Improperyly Flashed:

What could possibly go wrong?
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SPS 3241225(1)

(1) Decks attached to dwellings and any detached decks that
serve an exit shall comply with the applicable provisions of
subchs. Il to X of ch. SPS 321, including all of the following

(a) Excavation requirements under s. SPS 321.14;

(b) Footing requirements under s. SPS 321.15 (2) (f);

(c) Frost penetration requirements under s. SPS 321.16;

(d) Load requirements under s. SPS 321.02;

(e) Stair, handrail and guard requirements of s. SPS 321.04.
(f) Decay protection requirements of s. SPS 321.10

-




Egress Windows/ s

321.03(6)(f) An egress window under a deck or

porch shall discharge through a clear path of at least

36 inches in height and 36 inches in width, and no

more than 15 feet in length, to a yard or open space.

Wisconsin Statute  182.0175

Contact Diggers Hotline before any
digging that disru
surface.

(Private | i nes are the owner

/




. Joists and Beams

Joist, Beams & Poststs

SPS 321.02

- Proper documentation for sizing. AThis 1 s how webo
done ddeds warkt

-UDC, NDS 20157
-Adjustments for wet location , or incising as needed?

Southern Pine most popular joists for decks In big box stores.
Southernpine.com _ has their own wet location span chart .

Posts

-Post sized for deck height
& load?

-Lateral bracing needed ?




Deck loads, need to include all concentrated loads.

-Hot tubs, pools, planters, large grills, built -in seating, large
gatherings, etc.?
-Most hot tub MFRs will list the P.S.F. in their manuals, can
range /5

Deck Loadss

- 150 P.S.F.

SPS 321.027

- ‘ - ;'7“57,‘-5—.;_

Sample from manufacturer

If you are installing your spa on an elevated wood
deck or other structure, it is highly recommended
that you consult a structural engineer or contractor
to ensure the structure will support the weight of 150

pounds per square foot (732 kg / m2).

To properly identify the weight of your new spa when
full, remember water weighs 8.33 Ibs. per gallon, or
1 kg per liter. For example, an average 8' spa holds
approximately 500 gallons, or 1892 liters, of water.
Using this formula, you will find that the weight of the
water alone is 4,165 Ibs, or 1892 kg. Combined with
the dry weight of the spa you will note that this spa
will weigh approximately 5,000 Ibs, or 2267 kg, when

full of water. /
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Stairs; G-uandss&Ratings) s
SPS 321.044
.3 Oor more stairs require a handrall
.Decks over 240 require gu:
\ /




Deck: Desigm Programss

Internet sites & big box stores will
ANndesi gno a deck

Can/should they be used?

f

or
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Calculatingrooting Size

Tube form MFRs (Sonotube @, Quik
tube @, etc.) do not supply what loads
can be supported solely by their forms.

Tubes large enough for loads g’

& soil conditions ?

1

Will they require footings  ?




SizingjFootings s

!E ooting Size

Tributary load d=diameter in inches
Deck Layout Tributary area x total load= tributary load
Locate footings, beams, overhangsz & dimension utary area x utary
Use this farmuls for tube forms, Le. Smotubes® ...
wd*h £
Tri'hutz.tya.reaxtnhlloaﬂ&xsn(ﬁ)] =tributary load E
@__F b
x (5o B====)) - i
Intermediate footing
_—
x G-

Footing Area o P S ——
Tributary load + Scil bearing=Load P5SF » 144/cangz = agears imcem) = Arsa in In®

[

Corner footing
+ = 144 = Area in In®
Intermediate footing
= = 5 ddq = Area in In*
Tributary Area Example
T T Round footi -t Square footings
— £2|2 ; R Bt okt e~ et o ch e
] Tl|ém prd 2xsarER T T = of footing area=length
Liveload = 4o PSF H st (o 0 et ] (e 0 et )
Deadload = 1o FSF £ HE 5
Other = PSF HAFE e Corner _ . Corner .
Total load = PSF §£ § Y - 2xv_ =m = inches V_ = inches
i E E ® 70 100 70 g Intermediate Intermedia

Soil Bearing = PSE" I ~ - ~| . 2y Fw=_ inches Vo= inches
Fyeia proaer tham 5.000 PEF mew tmimded 5 7 'E — | gl
PFaprenia g ageare oot o IO O | S5 | sS4 | 54 20 Footing thickness=

Spit distance between the posts in half | (Diameter - length - post width)+2= thiclness Fost Width or Footing

. ‘. im imecoma] i Thickness Can
207 0.0 10 2] Tube Diameter
ibutary Area o - - Mot Be Smaller
Tributary . 2 . Than This
i - Joz= inches P
{See Example on Right) comer R = o=y Dimension
Corner Footing sl =
X = ¥ L - 3
= | 1] =70 % |10 =100 Footing
Intermediate Footing E Area ; HAres Thickmess
X = B 4
P B irg dhicknmn Sormrals from American Weed Councl.
s T e e




Label Plam

Label:

-Deck Size
-Beam(s)

- Post Location(s)
-Overhang(s)

_g:, 1 0:_011 klf 1 0:_0:1 \Jz;_oj
g ~ I~ el

OVERHANG

16!_0!!
18'-0"

St




Tributary Area Example

T
D oy =
ﬁ E g C’ This half supported by the ledger C’
8 c |2 PP Yy g ™
|_
225 =
202 | T y A
o < = E ..C')
S5 |2 C
Z e .
TE |D 70 100 /70 =
= O | © o
20 | T —
n= l
£ £ J s
- N N N <
< o™
o™
2:_% 5:_0:: 5:_0:: |/ 5:_0:: 5’_0” %:-Cl”
A = I~
Split distance between the posts in half
2’_0:’ .1 0:_0:: |_/_ .1 0:_0:: %_0”
1 S 1=
24!_0“
Corner Intermediate
o =
W Al
5 o
g 10 =70 =~ |10 =100
+ Area + Area
o o
~ ™
Include /]\ ! 19
Overhangs — 2'-0"+5-0"=7 5-0"+5-0"=10




Tributary L oad

Loading
Liveload = 40 PSF
Deadload = 10 PSF

Any additional loads? Tetallosd 5o _per

Soil Bearing =__2.000 PSF”
*zoils greater than 2,000 PSF must be verified

PSF=pounds per squarefoot

Tributary Area

(See Example on Right)

Corner Footing

10 x 7 = 70
Intermediate Footing

10 X 10 = 100
Tributarvload

Tributary area x total load= tributary load

Use this formula for tube forms, Le. Sonotubes®

dzh
Tributary area x total load (+150 (h)] = tributary load

Corner footing
70 X 50 (+150(T[1324E)] =_ 4.560.3
6912
Intermediate footing
n18248
100 X 50 (+150( 6912 )] =_ 6,060.3




Footing:Size

Fo ﬂtillg Area In? =inches squared
Tributary load + Soil bearing=Load PSF x 144 (change tosquare

Corner footing
4,560.3 +  2.000 = 2.28 x144=_ 328

inches) = Area in In2

72 Areain In2

Intermediate footing
6.060.3 + 2,000 = 2.03  x144 =__ 436.

12 Area 1n In?2

Round footings 31416

2x+/area + w = diameter of footing

(round to nearest inch)

Corner
ox\/328.32 ~ = 20 inches

Intermediate
ox\/436.32 - = 24 inches

Square footings

yJarea = length of each side

(round to nearestinch)

Corner

v32832=__ 18

Intermediate

Vv436.32 = 21

inches

inches




FootingiThicknessss

Footing thickness?

(Diameter or length - post width)+2= thickness

(in inches)

( 24- 18 )z2= :38 inches

Note: Eootings may not be less than 8” thick

2Eq oting thickness formula from American Wood Councl.
Preseriptive Residential Wood Deck Construction Guide, 2015.

Post Width or
Tube Diameter |™

xy
M

AN

Footing
Thickness Can
Not Be Smaller

Diameter/Length

/

/T

Than This
Dimension
"__..--'"' ""--.\
S~— __— . /
Footing
Thickness
\________ ________..--‘

-




AppendiX B

A break down for the eyes of a novice
Considerations (When using Appendix B)
Where to Start? (Structural Features)
Deck Plan Checklist
Construction (Time Permitting)
Inspections (Time Permitting)

Published under s. 35.93, Wis. Stats., by the Legislative Reference Bureau.
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6 JOIST-TO-BEAM CONNECTIONS . ... ... ... 240 14 STAIRS ... ... ... . 250

TIOISTHANGERS .. ... .. ............... 240 15 FRAMINGPLAN .. ..................... 254
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Considerations

A Concentrated loads max 40 SPF
A Single span joists only
AMax Joist | engthOdor t

2 7 Lo O T |
'6": 18"0" }4|_6"4
' N

NOTE: Max Joi st | ength = 276%
Using 2x 12 | oi st s whvethangs & .Deck is free standing

*Table 1 footings only allows a maxi mu
overhangs. Joist spans exceeding this must be designed through

\ structural analysis . /




. Wherne> To Stant?’

Structural Features

1. Deck Size
2. Joists: size, length, spacing, overhang
3. Beam: size, length, overhang
4. Footing: size, spacing
*Will deck be:
5. Lateral Support Attached
6.

Decking .‘ -Free standing

20'-0"




JOIsts

Pick the type of lumber you want to use
Find Length or close to it on Table 4

Need/want overhangs?
25 % joist span = Max overhang per

Figures 5 & 7

Table 4
MAXIMUM JOIST-SPAN LENGTH!
Joist Spacing Joist Size Douglas Fir/Larch, Southern Pine
(on center) Hem/Fir, SPF2
Without With Over- Without With Over-
Overhang hangs Overhang hangs
27x6” e 8§'-1" 9'-6" 87
127 27°x8” 12°-6” 9°-5" 13°-17 10°-17
27x107 15°-8” 13°=77 167=2" 14°-6~
27x127 180" 18°=0” 18=0" 18°=0"
16 27x6” §'=3" §'—=0" 8 =7 8=T7"
27°x8” 11"=1" 9°=5" 11’=10~ 10°=1"
27x107 13°=7~ 13° =77 14=0" 14=0"
27x127 15°=9~ 15°-9~ 166" 16’6~
24~ 27x6” 6°=9” 6'=9” 76" 76"
27x8” 9—-17 9°=1 98" 9°-8”
27x107 11°=1" 11’=1" 11’=57 11°=-5"
27x127 12°=107 12°=107 13-6" 13°-6~
]Spans are based on 40 psf'live load, 10 psf dead load, normal loading duration, wet service conditions, and deflections of A =L/360
for main span and L/180 for overhang with a 220 Ib. point load.
Incising is assumed.




Table 3A & 3B

Pick the type of lumber you want to

Beam

use

Locate your joist span & pick a beam size
Need/want overhangs?

25 X joist span = Max overhang

(Tables 3A & 3B)

(The longer the span length the larger the footing)

Table 3B
MAXIMUM BEAM-SPAN LENGTH FOR SOUTHERN PINE!
Joist (Number of Plies) Beam Size? — Inches
Span
(2)2x6 | (2)2x8 | (2)2x10 | (2)2x12 | 3)2x6 | (3)2x8 | (3)2x10 | (3) 2x12
<6’ 6’117 8=9” 10°=4" 12°=27 8=2" | 10°-107 13°=0" 15°=3"
< 5-117 7T 9°—0~ 10°=7~ =57 9°—6~ 11°=-3~ 1373~
<10’ 547 6-9” 80" 9°=5" 6°—8" 86" 10°-0" | 11°-10"
<12’ 4’=107 6 =27 7"—4" §=7" 6'-1" 79 9=-2" 109~
<14 | A=6= — 5-9—] 697 80" 58" 72" 86" 10°-0™
<16° -3 | =4 | 64" | T-6" | 53" | 6-8 | 7-11" | 9—4”
<18 =07 | 50" | 60 | 70" | 50" | 6—4" | 7-6" | 8-10”
ISpans are based on 40 psf'live load, 10 psf dead load, normal loading duration, wet service conditions, and deflections of A =L/360
for main span and L/180 for overhang with a 220 Ib. point load.
ZBeam depth must be equal to or greater than joist depth if joist hangers are used (see Figure 8, Option 3).




g Footingss Table1

Total joist |ength FOOTING SIZE (In Inches)]’2~3

1 6_ O (\) ‘ Post Spacing (Measured Center to Center)
= Joist Length 4 5 ¢ | 78 o Tw [ 1] ] s
Corner Footing 8 9 10 11 11 12 12 13 14 14 15
6* |Intermediate Footing 10 11 12 13 14 15 15 16 17 17 18
S A Footing Thickness [§] 6 6 6 (8] 6 (8] 5] [i] ] 8
P 0S t S (@) 6 G F CnrnerEFoming 9 10 11 11 12 13 13 14 15 15 16
7" |Intermediate Footing 11 12 13 14 15 16 17 17 18 19 19
FominE Thickness [ 6 6 6 6 6 6 3] 8 8 8
Corner Footing 10 10 11 12 13 14 14 15 15 16 17
8* |Intermediate Footing 12 13 14 15 16 17 18 19 19 20 21
_— FominE Thickness [ 6 6 6 6 6 8 8 3 8_ §
Corner Footing 10 11 12 13 14 14 15 16 16 17 18
1A|| footing SiZGS are base 9* |Intermediate Footing 12 14 15 16 17 18 19 20 20 2 22
diameters 2 Fomin& Thickness [ ] ] 6 4] 8 8 8 3 8 8
) Corner Footing 10 12 12 13 14 15 16 16 17 18 18
10' |Intermediate Footing 13 14 15 17 18 19 20 21 21 2 23
2|:or square footings, insert Footing Thickness G 6 6 4] 3 8 3 8 8 8 10
. . Corner Footing 11 12 13 14 15 16 16 17 18 19 19
the diameter (d) into the 11" |Intermediate Footing 13 15 16 17 19 20 21 22 22 2 24
following formula: Footing Thickness 6 6 6 6 8 8 8 8 10 10
a ( (dezp). This umper [ o P T T
- - 12' |Intermediate Foolin 3 2 2 5
will give you the square Fomin& Thickness s i 6 6 8 8 8 3 8 10 10 10
dimension & must be Corner Footing 12 13 14 15 16 17 18 19 19 20 21
rounded up to the nearest 13* Inlcrmedialg Footing 14 16 17 19 20 21 22 23 24 25 26
; _— FommE Thickness [ & & 8 _8 8 8 10 10 10 10
inch. Corner Foolng 2 5] ]l w6l B8]0 20T]:2 7
14* |Intermediate Footing 15 17 18 19 21 22 23 24 25 2 27
BJOiSt Iength iS the jOiSt Footing Thickness [§] 6 8 8 8 8 10 10 10 10 10
Corner Footing 12 14 15 16 17 18 19 20 21 2 22
span plus any overhang 15" |Intermediate Footing 15 17 19 20 21 23 24 25 26 27 28
beyond a beam. See Footing Thickness 6 6 & 18 T8 [ 10 10 [ 10|10 [10] 12
section 5.4. Corner Footing 13 14 15 17 18 19 20 20 21 2 23
16" |Intermediate Fooling 16 18 19 21 22 23 25 26 27 2 29
k Footine Thickness [ 8 8 8 2 1() 1() 1() 1{) 12 ]2
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Laterad Stuppaorbdrt
. Decks over 240 above grad
support*
*Exceptions to be discussed later /




Deckingg
. Types of Decking:
-2X4s & 2X6s

-fivet guarter spanir @obalsl decki ng
-Wood1 p | a s composite
-Plastic decking requires professional testing

organization testing to support 40LL psf & installed
per MFR

Decking: 45 ° or 90 ° To Joists?




Deck Example Sdmmanary

Deck si z0e0 x2-0106 6
Joists: Southern Pine 2x10 @ 160 o,
Beam: Southern Pine0d 29vexhHh@®nagvg 10
Footings: 190 diameter & 80 thick
Post s: 6 x06oap@t 6 O .

SOUTHERN PINE

I . o 2X10 ATTACHED BY 2x6 DECKING
DeCklng . 2X6 @ 45 LAG SCREWS PER TABLE 6 @ 45°
[
AttaChed to house TENSION TIES ]
2 @ EACH ENDS _
4800 above gragde hy
S 3
SOUTHERN PINE
2X10 @ 16" o.c.
_al oL BUOCKING || L _ |l . )
- -
BEAM 5 Q
SOUTHERN PINE 3l ©
(2) 2x10 © =
<
g v
POSTS 6X6 2 <
FOOTINGS 19" DIA. 8 %
& 8" THICK . e w
i:\nz\\% &;Ef%:‘zzz—k—» =
sl \7»7_ N 'OI
~
RIM JOIST o 6'-0" 6'-0 6'-0 o
2X10 1'-0" OVERHANG 20'-0" 11'-0" OVERHANG




Typical|

raamng) Bl&nan

Can use this or make your own

Published under 5. 35.93, Wis. Stats., by the Legislative Reference Bureau.
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Figure 35
TYPICAL DECK FRAMING PLAN
J ledger board
tension—ties
at end joist
and first
§ inside joist
&
o e end joist
E‘ H ; L rim joist
2 %5—‘ J_
o &=
=1
averhang beam span overhang
- w —
Decking: O2x4 [O2x6 O five—quarter board O wood—plastic compasite (per ASTM D T032)
O Other decking, evaluation report number:
Joists:  size: [O2x6 DO2x8 O2x10 [0 2xI2 spacing:  [12in. Ol6in. O241in
joist span dimension: ft.— in.
overhang: [ Yes ONo hang di ft.— in,
rim joist: O2x OIx O2x10 O 2xi12
Beam(s): number of plies: Oz (W] size: [ 2x6 O 2x8 O2xin O2x12
overhang:  [Yes [ONo overhang dimension: ft.— in.
Posts:  size:  [J4xd O 4x6 O 6xts height: ft. — in
Footings: size; in. O square O round thickness: in.
Ledger:  ledger board size: O2x8 [O2x10 [O2x12 [0 MNotapplicable (free—standing deck)
fastener:  [J Through bolt O Lag screw O Wood screw
O Expansion anchor O Adhesive anchor
Lateral support: O Tension—tie O Diagonal bracing, size: O2x
(not permitted for free—standing deck)
Deck size: L= ft.— in. W= fi — in.
Published under 5. 35,93, Stats. Updated on the first day of aach month. Entire code is atways current. The Register date on each
page s the date the chapter was last published. Begimer December 2015 No. 720}




Sample-Framing g Plan

Figure 35

—

TYPICAL DECK FRAMING PLAN

1 6-6 ot

/ tension-ties
“ ] 1 at end joist
% r./l and first
c 8 1 1 inside joist
[1+] [22]
F @ @ e
-— _2 _g =
3 c 8
o /\ { | —end joist
o]
/ ' ‘ i i ™ N
' g d 1 ! [ !%l I H 1 I
g, fo ‘\;- i ~NL LG 7 Sy "/
% 8 E g rim joist
I $% |
T O
18 0] 640 0 600 6600 (1400
overhang beam span overhang
- e
- 2 0-6 ow -

ledger board




Sample Checklist

®
®
14 0
® 2
%
®
® 1
® 3
19 ® 8

16 0 20 0




