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Right-Sizing Deck Beams

New code tables and adjustments for cantilevered joists

Ifyou’re using the beam sizing tables
in older versions of the International
Residential Code (IRC), you’re probably
oversizing your deck beams. In this ar-
ticle, I'll focus on how to read the new
maximum deck beam span tables in the
2021 IRC, and explain how to use the
code’s new “joist span factors” table to
determine the “effective deck joist span
length” so you can get the greatest span
out of abeam (don’t worry, it’ll all make
sense shortly). I'll refer to my previous
article, “Right-Size Your Deck Joists”
(JLC,Mar/23), which contains informa-
tion about measuring joist span. That
article also explains the differences be-

tween dead, live, and snow loads, which
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dial in beam spans

by Mike Guertin

are the different loads the code tables
are adapted for.

A Work in Progress
The 2015 IRC simplified sizing deck
beams with the introduction of Table
R507.6 “Deck Beam Span Length.” That
table presented the maximum spans for
a series of multi-ply, built-up-dimen-
sional-lumber beams from a double 2x6
through a triple 2x12, with beam spans
based on the span of the deck joists from
the ledger to the beam. Joist span is a
proxy for the tributary area of deck that
is supported by a beam and—in turn—
the load on the beam.

In the 2018 edition of the IRC, more

beam options were added to the south-
ern pine species group: single-ply 2x6,
2x8,2x10,and 2x12 beams. While most
deck builders don’t think of a single two-
by asa “beam,” singles canindeed actas
beams and may be a good option, espe-
cially for small decks and landings (see
“Single-Ply Beam Solution,” jlconline
.com, February 11, 2019).
Limitations. One of the problems
with the 2015 and 2018 IRC beam ta-
bles is that they can be applied only to
decks with up to 10-psf dead loads and
40-psflive loads. Anyone building decks
in areas with a snow load greater than
40 psf can’t use the tables to accurately

size beams.
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Right-Sizing Deck Beams

Navigating the Maximum Deck Beam Span Table in the 2021 IRC

Maximum beam span lengths are controlled
by three factors: species of wood; size of
beam (depth and number of plies); and
span of deck joists

Span tables for decks with live loads
greater than 40 psf (tables R507.5(2)
for 50 psf, R507.5(3) for 60 psf, and
R507.5(4) for 70 psf snow loads)

TABLE R507.5(1)

EAM SPAN 40 PSF LIVE LOAD®

not shown in this article
(EFFECTIVE DECK JOIST SPAN LENGTH® " (feet)) |
(BEAM spECIES? ) | (BEAM SIZE") 6 | 8 | w0 | 12 | 14 | 16 [ 18
\ MAXIMUM DECK BEAM SPAN LENGTH (feet-inches)* "' \
1-2x6 4-7 4-0 3-7 3-3 3-0 2-10 2-8
1-2x8 5-11 3\1\ 4-7 4-2 3-10 3-7 3-5
1-2x10 7-0 6-0 5-5 4-11 4-7 43 4-0
1-2x12 8-3 7-1 6- 5-10 5-5 5-0 4-9
2-2x%6 6-11 5-11 5-4 \4"‘“k 4-6 4-3 4-0
Southern pine 2-2x8 8-9 7-7 6-9 62 | 59| 54 5-0
2-2x10 10-4 9-0 8-0 7-4 6-9 61— Columns under “Effective Deck
2-2x12 12-2 10-7 9-5 8-7 8-0 7-5 Joist Span Length” heading are
3_2x6 8.6 75 6-8 6-1 5.8 5.3 spans in 2-foot increments from
'-0" to 18'-0". Measurement:
328 [0 | 96 | %6 | 79 | 72 |68 | jaesin g arothe ‘Mpamum
3-2x10 13-0 11-2 10-0 9-2 8-6 Deck Beam Span Length” for a
3-2x12 15-3 13-3 11-10 10-9 10-0 _~1 9-4 given joist span and its
1-2x6 4-1 3-6 3-0 2-8 2-5 2-3 corresponding beam size.
Douglas fir-larch® ™75 56 48 40 36 32 211 7Y
Hem-fir®
Spruce-pine-fir |1 =2%10 6-8 5-10 5-1 4-6 4-1 39 36
1-2x12 7-9 6-9 6-0 5-6 5-0 3-9 3-6
Three beam species
groups instead of two. (Rows omitted for space considerations)
Single-ply beam options
added to each group, | —2A0 ) o= o1 L=y 20 =5 )
not just Southern pine. 1-2x8 5-4 4-7 4-1 3.7 3-3 3-0 2-10
1-2x10 6-6 5-7 5-0 4-7 4-2 3-10 3-7
1-2x12 7-6 6-6 5-10 5-4 4-11 4-7 4-4
2-2x%6 6-2 5-4 4-10 4-5 4-0 3-8 3-4
Redwood" 2-2x8 7-10 6-10 6-1 5-7 5-2 4-10 4.5
Western cedars" 2-2x10 9-7 8-4 7-5 6-9 6-3 5-10 Beam span lengths listed in field
5¢meiit g NP T O 2 O O e
C mne
b 3-2%6 78 6-9 6-0 3-6 > 49 n joist span table (Table R507.6
3-2x8 9-10 | 1 The new tables explicitly permit interpolation of “Maximum Deck Joist Spans”).
3-2x10 /12’0’ beam spans based on joist spans that fall between If deck design has a flush rim
3-2x12 13-11 the “Effective Deck Joist Span Length” columns. beam without any cantilever (or

if cantilever is less than the max-
imum cantilever allowed), then
new Table R507.5(5) “Joist Span

For SI: I inch =25.4 mm, 1 l'ool;é()4.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.
. Interpolation permitted. Extrapolation not pennitted)

c. Beam depth shall be equal to or greater than the depth of intersecting joist for a flush beam connection.
. Beam cantilevers are limited to the adjacent beam’s span divided by 4.

. Beams supporting a single span of joists with or without cantilever.
. Dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever. Snow load is not assumed to be concurrent wi
. No. 2 grade, wet service factor included.

. Includes incising factor.
. Incising factor not included.

S \see o a0 c'@

. Deck joist span as shown in Figure R507.5.)
. For calculation of effective deck joist span, the actual joist span length shall be multiplied by the joist span factoo

in accordance with Table R507.5(5). J

Factors for Calculating Effective
Deck Joist Span” (see page 9)
can be used to right-size beams
and span greater distances
between posts. See examples
1,2, and 3 on pages 14 and 15
showing how the cantilever dis-
tance influences the beam span.

Table R507.5(1) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.: International Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Figure 1. The 2021 version of the IRC’s deck-beam-sizing table (R507.5) incorporates a number of changes to the
2015 and 2018 versions, including having values for three species groups—the 2015 and 2018 IRC beam tables
grouped all species other than southern pine into a single category. It also adds tables for 50-psf, 60-psf, and
70-psf snow loads. But perhaps the biggest change is the addition of the term “Effective” to qualify “Deck Joist
Span Length” (see “Solving Effective Deck Joist Span Length Problem” on page 12 for an explanation of its impact).
Along with the changes highlighted above, the new tables explicitly permit interpolation of beam spans based on
joist spans that fall between the lengths provided in the “Effective Deck Joist Span Length” columns.
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Another issue is that interpolation
isn’t explicitly permitted between field
valuesin the 2015 and 2018 tables. That
means that when the actual joist span
falls between two joist-span columns,
you have to round up to the next longest
joist span, resulting in a shorter beam
span than is structurally necessary for
a given size beam.

In addition, those beam tables ad-
dress only two species groups: southern
pine in one group and everything else
in the other. Grouping pressure-treated
Doug-fir, hem-fir, and SPF; redwood;
western cedars; ponderosa pine; and
red pine all in the same category penal-
izes the stronger species in the group by
limiting the beam spans to those of the
weaker species.

Finally, the beam tables in both the
2015 and 2018 IRC presume that the
deck is designed with a dropped beam
and the maximum joist cantilever al-
lowed. This results in oversizing beams,
sometimes substantially, when a deck
design has a shorter cantilever or no
cantilever atall, as when you're framing
a deck with a flush rim beam.

Expanded 2021 IRC beam tables.
Some of the shortcomings thatare out-
lined above are addressed in the beam
tables in the 2021 IRC, making it pos-
sible to size beams more precisely to
use lumber efficiently and to minimize
the number of footings. The improve-
ments include:

* Three new beam span tables for snow
loads greater than 40 psf.

* Three beam species groups instead
of just two.

= A series of rows for single-ply beams
added to each species group (not just for
southern pine).

= Interpolation is explicitly permitted
and can be used to refine the beam span
when a joist span length falls between
the columns listed on the beam table.
= A new adjustment table alleviates
oversizing beams on decks that don’t

have the maximum joist cantilever.
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TABLE R507.5(5)
JOIST SPAN FACTORS FOR CALCULATING EFFECTIVE DECK JOIST SPAN
[for use with Note j in Tables R507.5(1), R507.5(2), R507.5(3), and R507.5(4)]

a
EES (JoIsT SPAN FACTOR):
0 (no cantilever) 0.66
Multiply actual joist
1
/12 (0.083) 0.72 span by “Joist Span
1710 (0.10) 0.80 Factor” to determine
1 the “Effective Deck
/8(0.125) 0.84 Joist Span Length”.
16 (0.167) 0.90 See table on page 8.
1/4 (0.250) 1.00 |

For SI: 1 foot =304.8 mm

( a. C =actual joist cantilever length (feet): J = actual joist span length (length) )

Table R507.5(5) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.:
International Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Figure 2. A new addition to the 2021 IRC Table R507.5(5) can be used to fine-
tune beam size when there is a flush rim beam or when the cantilever is less

than allowed.

Navigating the Maximum Deck
Beam Span Table

Table R507.5(1) “‘Maximum Deck Beam
Span - 40 PSF Live Load” in the 2021
IRC applies to decks built for 40-psflive
loads and is similar to the tables in the
previous codes (Figure 1). Now, with
new tables for 50-psf, 60-psf, and 70-psf
snow loads, deck builders in high snow-
fall regions around the Great Lakes,
northern New England, and mountain
areas can size beams without consult-
ing an engineer or working through the
engineering calculations themselves.
The tables are numbered and titled suc-
cessively: Table R507.5(2) “Maximum
Deck Beam Span - 50 PSF Snow Load,”
and so on for 60-psf and 70-psf snow
loads. As logic would reason, the in-
crease in snow load results in shorter
maximum deck beam spansin the cor-
responding table.

In this article, 'll use the 40-psf table
for beam-sizing examples, but the same
process would apply using the other
three tables.

Maximum beam span. The maxi-
mum beam span lengths listed in the
field of the beam table are controlled
by three factors: the species of wood, the
size of the beam (depth and number of

plies), and the span of the deck joists.
Though it may seem odd to factor in the
joist span for deck beams, the joist span
is a simple proxy for the tributary load
thatis borne by the beam. These factors
become the rows and columns that feed
into the field of the table where the beam
span lengths are listed.

Effective joist span length. The ma-
jor column, “Deck Joist Span,” in the
previous versions of the beam table
was retitled “Effective Deck Joist Span
Length” in the 2021 IRC. The change
may seem minor, but the new title cor-
responds to anew table, R507.5(5) “Joist
Span Factors for Calculating Effective
Deck Joist Span” (Figure 2).

Asin previous code versions, the beam
span lengths listed in the field of the
table are based on the joist span plus
the maximum cantilever listed in Table
R507.6 “Maximum Deck Joist Spans,”
which was the focus of my article, men-
tioned earlier, in the March issue.

When you size a beam directly from
the joist spans listed on the table, the
beam will support the maximum span
of a given joist depth and the maximum
joist cantilever allowed. Butif your deck
design has a flush rim beam without

any cantilever, or if the cantilever is less
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Right-Sizing Deck Beams

than the maximum allowed, then you
can employ the new “joist span factors
for calculating effective deck joist span”
to right-size the beam for your deck
design and span greater distances be-
tween posts.

Shown on pages 14 and 15 are three
examples to demonstrate how the canti-
lever distance influences the beam span.
To keep things simple, snow loads for
these examples are less than 40 psf, so
I'll use Table R507.5(1).

Navigating Table R507.5(5) “Joist
Span Factors for Calculating
Effective Deck Joist Span”
Table R507.5(5) (see again Figure 2) is
the engine behind the effective deck joist
span length. It’s a workaround used in
conjunction with the beam tables that
adjusts for the lighter load a beam has
on it when there is no joist cantilever or
when a joist cantilever is shorter than
the maximum allowed.

The left column of Table R507.5(5) isa

series of fractions. The column is labeled

“C/J,” with C being the actual joist can-
tilever length andJ being the actual joist
span length.

The right-hand column lists joist span
factors. These are the numbers you mul-
tiply the actual joist span by to deter-
mine the effective deck joist span length
on the beam table. You’ll notice that
most of the joist span factors are num-
bers less than 1. So when you multiply
the actual joist span length by a number
less than 1, the resulting effective deck
joist span length measurement will be
shorter. When that measurementis ap-
plied to the beam table, it will resultin
a greater beam span than you get when
you use the actual joist span length.

It’ll make your head spin the first few
times you use it. I found the trick is to
avoid confusing the decimal values in
the left and right columns.

On page 12, you’ll find an example
of the steps involved in solving an “Ef-
fective Deck Joist Span Length” prob-
lem. The deck will be built with 2x10
SYP deck joists with a 14-foot span be-

tween the beam and ledger, and a 1-foot-
11/2-inch cantilever (the fact that the
joists are 2x10 SYP is irrelevant to the
calculation) (Figure 3).

After determining the joist span fac-
tor and calculating the effective deck
joist span length following step 1, re-
fer to the beam span table to find the
maximum beam span allowed. In this
example, the effective joist span length
is 10 feet 15/16 inches, which I rounded
up to 10 feet 1 inch.

Unless you're lucky, the effective joist
span calculated won’t match one of the
column lengths listed, in which case you
have a few options. The simplest is to
round up to the column with the next
longer length, in this case from 10 feet
1 inch to 12 feet, then read the maxi-
mum deck beam span length associat-
ed with the beam size you’re planning.
For double 2x10 southern pine beams
in this example, that measurement is
7 feet 4 inches, as shown (Option A in
Figure 3).

Interpolation. If you want a more

Don’t Forget About the Allowable Beam Cantilever

Joist\

Dropped beam

Joist\

Flush beam

/ =
C 1T 1 [

[

==l

N
>~ Post

Optional <

cantilever | N\

Many deck builders don't realize that beams can
cantilever beyond the end posts. The maximum
cantilever distance is one-quarter of the beam span
between the end post and its neighbor post. Beam span
is measured between the centers of support columns or
posts. For example, the maximum cantilever of a beam

Beam span —-<—Beam span

S~ Post

Beam span

L Optional
/ cantilever

Beam span

\ Ontional cantilever /
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with an adjacent span of 8 feet 7 inches would be 8 feet
7 inches + 4 = 2 feet 1 34 inches. The cantilever span
is measured from the center of the post to the outside
end. Sometimes, cantilevering the beam at the ends

of a deck will allow you to eliminate a footing and post
compared with installing footings at the ends of a beam.
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Right-Sizing Deck Beams

Solving Effective Deck Joist Span Length Problem

Deck design calls for a deck with a 40 psf live load,

2x10 southern pine joists with an actual joist span

length (J) of 14'-0" and a joist cantilever of 1'-11/2"
\(which is less than the maximum allowable.)

(1a. Span factor. Determine joist span factor by dividing
1-17/2" (C) by 14'-0" (J), which results in a value of
0.0804. In this case, the result dogsn’t match a value
in column C/J, so round up to the next higher value,
T/12 (0.083), and read across the row to
the joist span factor of 0.72.

ABLE R507.5(5)

T
JOIST SPAN FACTORS FORXQLCULATING EFFECTIVE DECK JOIST SPAN

2x10 joists

Joist hanger —

and ledger

| 14'-0" actual joist span length (J)

(measured from centerline of joist hangers to
centerline of double 2x10 southern pine beam)

™S 1'-11/2" actual joist cantilever (C) (measured from
centerline of beam to outside face of rim board)

7
cl? JOIST SPAN FACTOR 1b. Span (alctor. Multiply the actual joist span ﬁ14‘—0")
D
(112(0.083)) —>(o0n2) oSt speneng '
1
1/10 (0.10) 080 2. Option A: Rounding up. The effective joist span 10'-1"
/8(0.125) 0.84 falls between the 10" and 12" joist length columns on
176 (0.167) 0.90 Table R507.5(1). Round the effective joist span (10'-1") up
1/4(0.250) 1.00 o the next longer joist span column (12') and beam span
Table R507.5(5) excerpted from the 2021 International Residential Code; listed for a double 2x10 (7 -4 )
Ci ight 2021 Washington, D.C.: Int tional Code Ci il. R duced
Wi(iﬁyp”grmission. Aﬁsriglztgsorgserved. r\;\/s‘/r\:]vi(‘)oggAFgoel'g.ounc‘ eproes MAXIMUM DECK TBIEIB\kIIES':sIg;i(;()) PSF LIVE LOAD® ’
EFFECTIVE DECK JOIST SPAN LEN{;TH" ' (feet)
p - - — BEAM SPECIES® | BEAM SIZE® 6 8 | (10 . 12) [ [ [ e
2. Opllﬂl'l B: Analmg interpolation is a MAXIMUM DECK BEAM SPAN LENGT’-I (feet-inches)™ >
quick way to refine the beam span closer 1—2x6 47 -0 37 33 /30 2-10
to what is needed for the effective joist span. 1_2x38 511 5.1 47 42 /310 3.7
Round the effective joist span (10'-1") up to 1-2x10 7-0 6-0 5.5 411 |/ 47 43
the next foot length (11') which is halfway 1—2x12 33 71 6-4 5-10 5.5 5.0
between the 10" and 12" joist span columns. 2_2x6 611 511 5.4 410 /| 46 43
Then split the beam length halfway between ' 2_2x8 39 77 6-9 62/ 5.9 5.4
the spans listed (8'-0" and 7'-4"). The result | | Seuthern pine 2-2x10 104 90 (80 7-4) 69 6-4
| isa beam span of 7-8". ) 2-2x12 | 122 10-7 9-5 B 8-0 7-5
3-2x6 8-6 7-5 6-8 6-1 5-8 5-3

Table R507.5(1) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.: International
Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

2. Option C: Calculated interpolation Interpolation Formula

refines the beam span precisely to what <Ma><- beam span,

Max. beam span,
10-foot column — 12-foot column

is required for an effective joist span of Interpolated ~ Max. beam span, Next longer Effective (8-0") (7-4")
10'-1". In this case, the maximum beam maximum = 12-foot column + | joist span column — joist span | X
spanis 7-117/16". See “Interpolation beam span (7-4") (12-0" (10-1"/ (. Nextlonger  Nextshorter
Formula,” right joist span column — joist span column
' : (12-0" (10-0")
o o L 7"
Interpolated max. beam span = 7-4" 4+ (12-0" - 10-1") X M
(12-0"—10-0")
744"+ (1-11") X % =7-4"+ (1-11") X (.3333") = 7-4" + 7"1/16" = 7"-1117/16" interpolated max. beam span

Figure 3. Sizing beams for a given length of deck joist is a multistep process. First, you must determine the effective
joist span length following steps 1A and 1B above, and then refer to the appropriate section of Table R507.5 to round
up (Option A), perform a quick analog interpolation (Option B), or mathematically calculate the interpolation (Option C)
to find the maximum deck beam span.
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Right-Sizing Deck Beams

precise measurement of the beam span,
you can interpolate between deck-beam-
span values that fall between the next
lower and next higher columns associ-
ated with the effective deck joist span
length you came up with. In this ex-
ample, again, you would be using the
10- and 12-foot joist-span columns.

In cases where the effective joist span
falls less than halfway between the
10-foot and 12-foot joist-span columns,
you can perform an analog interpola-
tion (Option B in Figure 3). This is a bit
like rounding up, but rounding up to
a column that could be in the table if
it were graduated in 1-foot increments
instead of 2-foot increments. An ana-
log interpolation could even divide the
values between the two joist-span col-
umns by quarters rather than halves
pretty easily.

In this example, the effective joist
span (10 feet 1 inch) is rounded up to
the next foot length (11 feet), which is
halfway between the 10- and 12-foot
joist-span columns. Then split the beam
length halfway between the spans listed
(8 feet 0 inches and 7 feet 4 inches). The
resultis a beam span of 7 feet 8 inches.

For the mathematically inclined, you
can actually calculate the interpolated
value following the formula in the exam-
ple shown here (Option C in Figure 3).
In this case, the calculated maximum
beam span is 7 feet 1111/16 inches.

Asyou can see, the difference between
the estimated maximum beam span
(7 feet 4 inches), the analog interpola-
tion of the beam span (7 feet 8 inches),
and the calculated interpolation of the
beam span (7 feet 11 11/16 inches) isn’t
huge. But the ability to eke outa few extra
inches of span (and to be able to explain
to your inspector how you did it) could
make a difference in your next project. **

Mike Guertin is a builder and remodeler in
East Greenwich, R.I., and a frequent pre-
senter at JLC Live and DeckExpo. You can

follow him on Instagram: @mike_guertin.
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Example 1: Sizing Beam Spans For Decks
With Maximum Joist Cantilevers

Deck design calls for a deck with a 40 psf live load, 2x8 southern
pine joists spanning 10'-0", and the maximum cantilever allowed

\ \ 2x8 joists

] 7
) Joist hanger

Maximum — ——Double and |edgegr
cantilever \ 2x8 beam
(measured ! 100" joist span —————————
from center- (measured from centerline of joist hangers to
line of beam centerline of double 2x8 southern pine beam)
to outside face
of rim board

1. Maximum joist cantilever. Locate on Table R507.6. Under 40 psf live load and
southern pine, follow the 2x8 joist size row to the 10" column to find a 2'-6" cantilever.

TABLE R507.6 MAXIMUM DECK JOI¥T SPANS

ALLOWABLE JOIST

d.f
SPANG.* MAXIMUM CANTILEVER

feet-inches
(feet-inches) O
LOAD*

JOIST
s JOIST SPECIES® | “gor Joist spacing
(inches)

Joist back span®
(feet)

12 16 24 4 6 10 12 14 16 18

8
2x6 [9-11] 9-0 | 7-7 | 1-0 1-6 I-& NP | NP | NP | NP | NP
: . 2x8 | 13-1|11-10| 9-8 [ 1-0 | 1-6 | 2-0 { 2-6 |) 2-3 | NP [ NP | NP
Southern pine
2x10 [ 16-2 [ 14-0 [ 11-5 | 1-0 1-6 | 2-0 | 2-6 | 3-0 | 3-4 | 3-4 | NP

. 2x12 | 18-0 | 16-6 | 13-6 | 1-0 1-6 | 2-0 | 2-6 | 3-0 | 3-6 | 4-0 | 4-1
40 live load
2x6 | 9-6 | 84 | 6-10| 1-0 1-6 | 1-4 | NP | NP [ NP [ NP | NP

Douglas fir-larch®

7. bimmgliial o 10 1.4 0 Faa RN ERNG) NID \ID

Table R507.6 excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.: International Code
Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

2. Maximum bheam span. Locate the maximum deck beam span length on
Table R507.5(1). Under southern pine, follow the double 2x8 beam row to
the 10" column to find the maximum span for the beam between posts is 6'-9".

TABLE R507.5(1)
MAXIMUN DECK BEAM SPAN—40 PSF LIVE LOAD*

EFFECTIVE DECK JOIST SPAN LENGTH" "/ (feet)
BEAM SPECIES’ | BEAM SIZE® 6 \[ 8 [ 10 [ 14 16 18
MAXIMUM DECK BEAM SPAN LENGTH (feet-inches)™ "

1-2x6 4-7 4-0 3-7 3-3 3-0 2-10 2-8

1-2x8 5-11 \5-] 4-7 4-2 3-10 3-7 3-5

1-2x10 7-0 30 5-5 4-11 4-7 4-3 4-0

1-2x12 8-3 7-1 6-4 5-10 5-5 5-0 4-9

2-2x6 6-11 5-11 NS4 4-10 4-6 4-3 4-0
:) (2-2x8)[ 89 7-7 6-9 6-2 5-9 5-4 50 |
outhern pine !

2-2x10 10-4 9-0 8-0 7-4 6-9 6-4 6-0

2-2x12 12-2 10-7 9-5 8-7 8-0 7-5 7-0

2 T x A QA 7.5 AR Al LR L ATl

Table R507.5(1) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.: International
Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Figure 4. When taking advantage of the maximum allowed cantilever for a
given joist size, you can size the beam directly from the beam-sizing table
without any adjustment. First, refer to Table R507.6 to find the maximum
cantilever for your beam. Then look across the appropriate beam row to the
“Effective Deck Joist Span Length” column to find the maximum beam span
for your chosen joist span. In the example above, 2x8 joists spanning 10 feet
with an additional 2-foot-6-inch cantilever would require a double 2x8 beam
with a maximum span of 6 feet 9 inches between posts.
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Example 2: Sizing Beam Spans for Decks Without Joist Cantilevers

(Deck design calls for a deck with a 40 psf live load, 2x8 southern ping joists with an actual joist span length (J) of 10'-0", and no cantileverj

1. Span factor. On Table R507.5(5), see
that “0 (no cantilever)” has a joist span factor of 0.66.
Multiply the actual joist span length (10'-0") by the
joist span factor (0.66) to find the effective deck
joist span length: 10™-0" x 0.66 = 6-73/16".

TABLE R507.5(5)
JOIST SPAN FACTORS FOR

2. Rounding up. The effective joist span 6-73/16" falls between the 6' and 8" joist
span length columns on Table R507.5(1). Round the effective joist span
(6-73/16") up to the next longer joist span column (8') and beam span listed for a
double 2x8 (7'-7"). To fine-tune effective deck joist span length further, analog
interpolate or do a full interpolation calculation as shown on page 12.

TABLE R507.5(1)
MAXIMUM DECK BEAM SPAN—40/PSF LIVE LOAD®

v
CALCULATING EFFECTIVE DECK JOIST/SPAN EFFECTIVE DECK JOIST SPAN LENGTH" (et
BEAM SPECIES® | BEAM SIZE* 6 . 8) [ 10/ | 1 14 16
CIJa JOIST SPAN FACTOR MAXIMUM D§6K BEAM SPAN LENGTH (feet-inches)™®'
= 1-2x6 47 4-0 A1 3-3 3-0 2-10
(0 (no cantilever) ) ( 0.66 ) 1-2x8 | 51 51| J47 42 310 37
112 (0.083) 0.72 1-2x10 7-0 60 |/ 55 4-11 4-7 4-3
1—2~12 | 83 71 64 510 55 50
1
/10(0.10) 080 2-2-6 | 61l 11 54 410 46 43
18 (0.125) 0.84 ) 2-2x8 | (89 7-7) 6-9 6-2 5-9 5-4
. 2-2x10 | 104 90 8-0 7-4 69 64
176 (0.167) 0.90 — — - - - -
2-2x12 | 122 10-7 9-5 87 80 7-5
1/4 (0.250) 1.00 FEETS 3 < ) “ ) )

Table R507.5(5) excerpted from the 2021 International Residential Code;
Copyright 2021 Washington, D.C.: International Code Council.
Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Table R507.5(1) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.:
International Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Example 3: Sizing Beam Spans for Decks With Shorter Than Maximum Joist Cantilevers

Deck design calls for a deck with a 40 psf live load, 2x8 southern pine joists with an actual joist
span length (J) of 10'-0", and an actual joist cantilever shorter than the allowable maximum (9")

1. Span factor. Determine joist span factor by dividing 9" (C) by

2. Rounding up. The effective joist span 7'-23/8" falls between

10-0" (J), which results in a factor of 0.075 (9" + 10'-0" = 0.075).
In this case, the result doesn't match a value in column C/J in Table
R507.5(5), so round up to the next higher value, “'/12 (0.083)” row
and read across to the joist span factor of 0.72. Multiply the actual
joist span (10'-0") by the joist span factor (0.72) and the result is

the 6" and 8' joist span length columns on Table R507.5(1).
Round the effective joist span (7'-2%/8") up to the next longer joist
span column (8') and beam span listed for a double 2x8 (7-7").
To finetune effective deck joist span length further, analog inter-
polate or do a full interpolation calculation as shown on page 12.

the effective deck joist span length (10'-0" x 0.72 = 7-2%/8").
TABLE R507.5(1)/
TABLE R507.5(5) MAXIMUM DECK BEAM SPAN—40/PSF LIVE LOAD*

CALCULI:ﬁII‘ls(;r ::?;Cﬁ'?\?l: g:(s:: .CJ)gIST SPAN EFFECTIVE GECK JOIST SPAN LENGTH®! e
BEAM SPECIES® | BEAMSIZE® | [ 6 . 8) | 1o/ [ 14 16
C/Ja JOIST SPAN FA#TOR MAXIMUM D#CK BEAM SPAN LENGTH (feet-inches)*®
1-2x6 4-7 4-0 A1 33 3-0 2-10
0 (no cantilever) 0.66 1-2x8 | 5-11 51 | /47 42 3-10 37
( 1712 (0.083) ) ( 0.72 ) 1-2x10 7-0 6-0 5-5 4-11 4-7 4-3
710 0.10) 050 1-2x12 83 7-1 6-4 5-10 55 5-0
: : 2-2%6 11 ] 5-4 4-10 4-6 43
178 (0.125) 0.84 ) 2-2x8 8-9 7-7 6-9 6-2 5-9 5-4

Southern pine

s (0.167) 0.90 2-2x10 104 90 8-0 7-4 6-9 6-4
2-2x12 122 10-7 9-5 87 8-0 7-5
1/4(0.250) 1.00 EEEIT3 3 7.5 ] 61 58 32

Table R507.5(5) excerpted from the 2021 International Residential Code;
Copyright 2021 Washington, D.C.: International Code Council.
Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Table R507.5(1) excerpted from the 2021 International Residential Code; Copyright 2021 Washington, D.C.:
International Code Council. Reproduced with permission. All rights reserved. www.ICCSAFE.org.

Figure 5. When there is no joist cantilever (Example 2), multiply the actual joist span (10 feet) by the joist span factor
(0.66) from Table R507.5(5) to find the effective deck joist span length (6 feet 7 /i inches). On Table R507.5(1), this
length falls between the 6- and 8-foot joist-span columns, so you’ll need to round up to the 8-foot column, do a quick
analog interpolation, or calculate the interpolation (as explained in Figure 3). When there is less than a maximum
cantilever, divide the actual joist cantilever by the actual joist span, then refer to Table R507.5(5) to find the appropriate
joist span factor to apply, as shown in Example 3. The effective deck joist span length can then be used to determine

the beam span as described.
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