Since 1832

DECK CONSTRUCTION GUIDE

2021 Inte

rnational Residential Code

The intent of this guide is to assist homeowners and contractors to construct exterior wood-framed decks in accordance
with the International Residential Code (IRC) — Section R507. Other decks can be built in accordance with IRC Section
R301 and other applicable requirements.

This guide is for reference only. Please refer to the International Residential Code for complete details. Final review and
approval shall be subjected to plan review and field inspections.
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Applicant to first read through all applicable sections of the International Residential Code and all manufacture’s
requirements to become familiar with all requirements. Then, this guide can be utilized to assist in the design, review,
construction and inspection of the deck.

Building permit submittal to include Construction Plans of the deck, scaled Site Plan, Standard Grading Plan
https://www.mahomet-il.gov/o/vom/page/accessory-structures
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The applicant shall fill in these areas below with the applicable information, and attach this first page with their
building permit submittal. The other pages of this document do not need to be submitted with the building

permit submittal.

FOOTINGS

TO BE COMPLETED BY THE APPLICANT

Footings (Square or Round):

Tribut Footing Footing
ributary
Length
Footing # Area Diarfete/r Thickness
(sq.ft.) ) (inches)
(inches)
DECK BEAMS

TO BE COMPLETED BY THE
APPLICANT

Beam Size:

Joist Span:

Beam Span:

Beam
Cantilever:

DECK POSTS

TO BE COMPLETED BY THE APPLICANT

Post
Post # Trfrl::ry Post Size Height
(sq.ft.) (inches) (feet-
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Joist Span:

Joist Spacing:
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FOOTINGS
Footings to be a minimum of 30 inches deep for attached decks. Footings must bear on undisturbed soil.

Footing size is based on IRC; Table R507.3.1 for a load of 50 psf with a soil bearing capacity of 2000 psf.

MINIMUM FOOTING SIZE
Diameter
Side of a of a
Tributary  Square Round
Area Footing Footing Thickness
(sq.ft.) (inches) (inches) (inches)

5 7 8 6

20 10 11 6

40 13 15 6

60 16 18 6

80 19 21 6
100 21 23 7
120 23 26 8
140 25 28 9
160 26 30 10

Below is an example of how to calculate the Tributary Area:

Corner post
Y p p W i
; ( g
£,
Corner post Y
tributary area .
12 ft
B = ] Interior post
AN tributary area
20 ft Interior post
Tributary Area — Interior Post Footing Size — Interior Post
Length is 4 of total length = 20 ft x 2 = 10 ft Min. 18 in. diameter
Width is % of total width = 12 ft x /2= 6 ft Min. 6 in. thick

Area = 10 ft x 6 ft = 60 ft?



DECK POSTS

Post size is based on IRC; Table R507 .4, for a 40 psf live load, utilizing southern pine post species.

Deck Post Tributary Area (sq.ft.)
Size 20 40 60 80 100 120 140 160
(inches) Maximum Deck Post Height (feet-inches)
4x4 14'-0" 13-8"  11-0"  9'-5" 8'-4" 7'-5" 6'-9" 6'-2"
4x6 14'-0" 14'-0"  13-11" 120"  10-8"  9'-8" g-10"  8-2"
6x6 14'-0" 14'-0" 140"  14'-0" = 14'-0" = 140"  14'-0"  14'-0"
8x8 14'-0" 14'-0" 140" 140" 140" 140" 140"  14'-Q"

Where deck posts bear on concrete footings, lateral restraint shall be provided by manufactured connectors or a minimum
post embedment of 12 inches in concrete piers.

DECK BEAMS

Beam size is based on IRC; Table R507.5, for a 40 psf live load, utilizing southern pine beam species.

MAXIMUM BEAM SPAN LENGTH (feet-inches)
Deck Joist Span Less Than or Equal to (feet):

Beam Size 6 8 10 12 14 16 18
1 (2)(6) 4I_7ll 4I_OII 3!_7“ 3I_3ll 3[_0" 2I_10I| 2|_8|l
1 (2X8) 5[_11" 5]_1" 4!_7" 4|_2ll 3|_10ll 3!_7" 3|_5|l

1 (2x10) 7-0"  6-0" 5-5" 4-11" 4-7"  4-3" 40"
1(2x12) g-3" 7-1" 6-4" 5-10" 5-5" 5-0" 4'-9"
2 (2x6) 6-11" 5-11" 5-4" 4-10" 4-6" 4-3"  4'-0"
2 (2x8) g-9" 7-7" 6-9" 6-2" 5-9" 54" 50"
2(2x10) 104" 90" 8-0" 7-4" 6-9" 6-4" 6-0"
2(2x12) 122" 10-7" 9-5" &-7" g8-0" 75" 7-0"
3 (2x6) g-6" 7-5" 6-8" 6-1" 5-8" 5-3"  4-11"
3 (2x8) 10-11" 9-6" 8-6" 79" 7-2" 6'-8"  6-4"
3(2x10)  13-0" 11-2" 100" 9-2" g&-6" 7-11" 7'-6"
3(2x12)  15-3" 13-3" 11'-10" 10-9" 10-0" 94" 8-10"

The maximum beam cantilever is allowed to be ¥4 of the beam span length. Below is an example:

<l span
length Span length
B ft'4 = 8 feet B fti4 =
2 ftmax. L U 21t max.

Calculation of Maximum Cantilever Span Length



DECK JOISTS

Maximum allowable spans for joists shall be in accordance with the table below based on IRC; Table R507.6, for a 40 psf
live load, utilizing southern pine beam species.

Allowable Joist Span
Joist Spacing (inches)
16 24
2x6 9'-11" 9'-0" 7'-7"
2x8 13'-1"  11'-10" 9'-8"
2x10 16'-2" 14'-0" 11'-5"
2x12 18'-0" 16'-6" 13'-6"

Joist Size

Maximum allowable cantilever for joists shall be in accordance with the table below based on IRC; Table R507.6, for a 40
psf live load, utilizing southern pine beam species.

Maximum Cantilever

Joist Size Joist Back Span (feet)

4 6 8 10 12 14 16 18
2x6 1'-0" 1'-6" 1'-5" NP NP NP NP NP
2x8 1'-0" 1'-6" 2'-0" 2'-6" 2'-3" NP NP NP

2x10  1'-0" 1'-6" 2'-0" 2'-6" 30" 34" 34" NP
2x12  1'-0" 1'-6" 2'-0" 2'-6" 30" 36" 4'-0" 41"

DECKING
Maximum allowable spacing for joists supporting decking (excluding stairways) shall be in accordance with the table

below based on IRC; Table R507.7. Wood decking shall be attached to each supporting member with not less than two
8d threaded nails or two No. 8 wood screws.

MAXIMUM JOIST SPACING FOR WOOD DECKING

Decking Material Decking Perpendicular to Joist Decking Diagonal to Joist
Type and Size Single Span Multiple Span Single Span Multiple Span
MAXIMUM ON-CENTER JOIST SPACING
1 1/4 inch thick wood 12 inches 16 inches 8 inches 12 inches

2 inch thick wood 24 inches 24 inches 18 inches 24 inches



DECK POSTS TO BEAM CONNECTION

Notched Post:

BEAM SPLICE "
. /o2 21/2
2172" MINT Y
(
MULTIPLE ! ! ~J T T
PLY BEAM K | O Y |00
= | | = “‘: = | | =
(2) 1/2" DIAMETER E,
THROUGH-BOLTS *gx x ! ° ! Ve [O i
- \ ‘
POST NOTCH —/ = Aoz3/4"
FOR FULL BEAM o~ Ll
BEARING N
Post Cap:
2 or 3-ply beam
post cap
post
DECK POSTS TO FOOTINGS CONNECTION:
12* min Manufactured
i connector
in allowable soils post Typical
PT post

Depth < >| Per table .

per table . Ol oS ik "
in both directions g | | Minimum 12
Mote: not screws 4" gravel of embedment

Note: Posts must be centered on or in footing.



VERTICAL SUPPORT (DECK LEDGER)

Vertical loads of the deck shall be transferred to band joists with ledgers. Deck ledgers shall be a minimum 2-inch by 8-
inch nominal, pressure-preservative-treated Southern pine, incised pressure-preservative-treated hem-fir, or approved,
naturally durable, No. 2 grade or better lumber. Deck ledgers shall not be supported on stone or masonry veneer.
Ledgers shall be flashed in accordance with IRC; R703.4. Band joists supporting a ledger shall be a minimum 2-inch-
nominal, solid-sawn, spruce-pine-fir or better lumber or a minimum 1-inch by 9-1/2-inch dimensional, Douglas fir or better,
laminated veneer lumber. Band joists shall bear fully on the primary structure capable of supporting all required loads.
For decks with cantilevered framing members, connection of the band joist to ledger shall be designed and constructed to
resist uplift resulting from 40 psf acting on the cantilevered portion of the deck.

Fasteners used in deck ledger connections shall be in accordance with the table below. Fasteners shall be hot-dipped
galvanized or stainless steel. Fasteners are not permitted to be nails subject to withdrawal.

DECK LEDGER CONNECTION TO BAND JOIST
Joist Span
Connection Details  6'andless 6'-1"to8' 8'-1"to10' 10'-1"to 12' 12'-1" to 14' 14'-1" to 16' 16'-1" to 18'
On-center Spacing of Fasteners (inches)
1/2-inch diameter lag
screw with 1/2-inch 30 23 18 15 13 11 10
maximum sheathing
1/2-inch diameter bolt
with 1/2-inch 36 36 34 29 24 21 19
maximum sheathing
1/2-inch diameter bolt
with 1-inch maximum 36 36 29 24 21 18 16
sheathing

Placement and spacing of lag screws and bolts in ledgers shall be in accordance with the figure below:

. | STAGGER FASTEMERS
= IN 2 ROWS
| Y
1 B o 0—— - 55" MIN. FOR 2 X 8
5 Mﬂt A 6.5" MIN. FOR 2 X 10
i B O R O o 75" MIN. FOR 2 X 12
1 |
2* MIN. ' A L *
LEDGER LAG SCREW OR BOLT 34" MIM.
A
EXTERIOR SHEATHING ",I
EXISTING STUD WALL II-IJ
i
|
EXISTING 2x BAND JOIST EIJ
OR ENGINEERED RIM BOARD S—
||

| 2’ MIN.
< X
i 15" MIN.

— DECK JOIST

g R

= LAG SCREWS OR BOLTS

FLOOR FRAMING - _

e \— JOIST HANGER

a_l:;:,_ [ =]

EXISTING S
o2 07 &y

FOUNDATION WALL S S A




Prohibited ledger attachments are (with open web floor trusses, to brick/stone veneer or masonry chimney, and to an
overhang or bay window):

open web
floor trusses

deck
joist

l=e—DrICK/S10NE
VENEEr OF
masonry
himney

LATERAL CONNECTIONS

Lateral loads shall be transferred to the ground or to a structure capable of transmitting them to the ground

Where the lateral load connection is with holddown tension devices, they shall be installed in not less than two locations

per deck, within 24 inches of each end of the deck. Each device shall have an allowable stress design capacity of not
less than 1,500 pounds. See figure below:

N

v HOLD-DOWN OR SIMILAR
\ TENSION DEVICE

FLOOR SHEATHING NAILING AT \
6" MAXIMUM ON CENTERTO \ |
JOIST WITH HOLD-DOWN

o 1

|
/|
\
A
i)
-

\
FLOOR JoisT —! L DECK JoIST

Ili.1
Where the lateral load connections are provided with hold-down tension devices, they shall be installed in not less than

four locations per deck, and each device shall have an allowable stress design capacity of not less than 750 pounds. See
figure below:

SHEATHING
NOTE: SIDING
THIS DETAIL IS APPLICABLE _ e
WHERE FLOOR JOISTS ARE W FLASHING FOR
PARALLEL TO DECK JOISTS. WATER TIGHTNESS

~— DECKING

__‘I,.- APPROVED JOIST HANGERS

2" MIN. r 1% =2 2xLEDGERWITH FASTENERS
e e—" IN ACCORDANCE WITH TABLE R507.2

o’ |

+=——— HOLD-DOWN DEVICE MIN 750 LB. CAPACITY

AT 4 LOCATIONS, EVENLY DISTRIBUTED
ALONG DECK AND ONE WITHIN 24" OF EACH
A END OF THE LEDGER. HOLD-DOWN DEVICES
N SHALL FULLY ENGAGE DECK JOIST PER
HOLD-DOWN MANUFACTURER.

FLOOR JOISTS -

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



STAIRS, GUARDRAILS AND HANDRAILS

Stairs, guardrails and handrails are to be in accordance with IRC Sections R311 and R312 and the figures below:

Stair detail:
=) h handrail
= (see detail)
8| <=A| 1"nosing
= = .
E ™~ @ g E
w
AN £z
i el OO 5 |2%
=R £ EE
10" min \‘* = \Q: SR
’ " o o
tread AN <) I P~
-] . -
max. 6" dia. sphere — _\J7] stair stringer

Handrails shall be continuous for the full length of the stairs, from a point directly above the top riser to a point directly
above the lowest riser. Handrail ends shall be returned of shall terminate in newel posts or safety terminals. Handrail size
and connection details:

handrall that Is not clrcular

must have a perimeter of 4" 1 }f T _—
2'min. 1 %" min. 34" - 38"
min./ 6 %" max. w/ a maximum ¢ = ggsingifm

handrail w/ circular cross section dimension of 2 4"
;én min/ 2" max. Ve 2 o fl ctairs
1 }5‘" ht Ko %.. '1 '?":1." I"I‘II
2% <
ﬁ .
A graspable inger recass =4 2x blocking

—corrosion-
0.01" area is required on E0 resista I"It
circular  radius hon-clrcular both sides handrail perimeter > 6 /4" guard post handrail
hardware

TYPE | HANDRAIL TYPE Il HANDRAIL or wall

Guardrail details:
2x6 OR 5/4" BOARD RAIL

4x4 POST TYPICAL CAP. ATTACH TO GUARD
DO NOT NOTCH — POST WITH (3) #12 BY 3°
6-0" MAX. SPACING LONG SCREWS OR (3) 164

THREADED NAILS

2x2 PICKETS, TYPICAL

2x4 TOP AND BOTTOM

|
= [
= & ATTACH TO GUARD POST |
s B WITH (2) 8d THREADED | AT 1st INTERIOR
© d NAILS OR (2) #8 WOOD | BAY PROVIDE

SCREWS. USE 212" 2x BLOCKING
LONG ON INSIDE FACE

UL O INPH

. 4x4 POST TYPICAL

f
Fi
/ / °‘ DO NOT NOTCH \ %
\Jo -
X
MINIMLIM 2:8 RIM LQPEMNGE SHALL le\ L ATTACH PICKETS AT TOP {2) 1/2" DIAMETER

OR OUTSIDE JOIST ALLOW THE PASSAGE AND BOTTOM WITH: THROUGH-BOLTS
OF A 4" DIA. SPHERE -(1)#8 WOOD SCREW OR AND WASHERS
-(2) 8d THREADED NAILS

ri




Guardrail post connection to deck:

‘ﬁ
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BE LOCATED OM SPECIFICATIONS

EITHER SIDE OF THE
OUTSIDE JOIST
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TOSFT WHEMN HOLD DOV
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AT FIRET INTERIOR BAY, PROVIDE
2x BLOCKING AT GUARD POSTS WITH
HOLD DOWN AMCHORS. ATTACH

i i I s T W

2 BLOCEING WITH 10d THREADED NAILS
(2) 1/2* DIAMETER ﬂ TOR AND BOTTOM, EACH SIDE
THROUGH-BOLTS
AND WASHERS
N ¢
IM. o P
= TE= d o HANE
21)’2"M1N.5'M-"0"~r -+ %
zun T F= |
L__’_,_——’/ f'l
OUTSIDE JOIST ——=
MM, ZX8 (NOML) SECTION PLAN VIEW

INSPECTIONS

The applicant is required to obtain inspections from the Village of Mahomet for their constructed deck
required for Footings, Framing and Final.

. Inspections are





