
O ld decks are time capsules. It’s 
interesting to ponder, “What 
were they thinking?” when-
ever I replace or upgrade them. 

I see built-up beams with unsupported joints, 
ledgers attached with seemingly any fastener 
that was in the truck, and joists of every size 
without regard for span. 

Thankfully, prescriptive deck-building 
codes have largely squashed most bad prac-
tices. But while deck footings, ledger and 
lateral connections, and various other aspects 
of deck building get a lot of ink, one of the 
deck’s most basic components often gets dis-
missed: joists.

There are a couple of solid resources to 
reference to get deck joists right: the 2018 
International Residential Code (IRC), and 
the American Wood Council’s Prescriptive 

Residential Wood Deck Construction Guide 
(DCA 6), which is based on the 2015 IRC. 
These resources give guidance on spans and 
cantilevers, connecting joists to beams,  treat-
ing cuts, and many other important details. 
Check with your local building inspector to 
see which best applies to your area.

Needless to say, there’s a lot more to joists 
than simply choosing the right lumber. But 
that’s still the best place to start.

Dried lumber makes building easier
Most decks are framed with pressure-treated 
dimensional lumber. The pressure-treating 
process leaves lumber wet; the moisture con-
tent may exceed 50%. As the wood dries, 
it shrinks and often changes shape. If this 
movement happens before the lumber is 
used, you’ll have fewer problems down the 

road. Lumber that dries in place is more likely 
to move, leaving the decking looking wavy.

One way to reduce wood movement is 
to use wood that is kiln-dried after treat-
ment (KDAT) or air-dried after treatment 
(ADAT). Drying after treatment brings the 
moisture content below 19%, stabilizing the 
wood somewhat so it is less likely to warp or 
shrink beyond what you’d expect from sea-
sonal swelling and shrinking. I recommend 
using KDAT lumber for all ledgers, beams, 
and joists to minimize movement and keep 
the deck looking better longer. Dry wood is 
a good start, but there’s a lot to know about 
span, species, size, and spacing, too. 

Many factors influence span
The DCA 6 and IRC span tables differ on 
where to measure to and from for joist spans 
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5/4 pressure-treated decking 
requires 16-in.-o.c. joist spacing

16 in.

SPECIES SIZE

ALLOWABLE JOIST SPAN MAXIMUM CANTILEVER

Spacing of deck joists Spacing of deck joists 

12” 16” 24” 12” 16” 24”

Southern pine
2x8 13’ 1” 11’ 10” 9’ 8” 2’ 1” 2’ 3” 2’ 5”

2x10 16’ 3” 14’ 11’ 5” 3’ 4” 3’ 6” 2’ 10”

SPAN, SPECIES, SIZE, AND SPACING

HOW TO READ A JOIST SPAN TABLE

DECKING DICTATES SPACING
The decking material and the 
direction it is run across the 
joists dictates the on-center joist 
spacing. For example, according 
to the 2018 IRC, 5/4 pressure-
treated decking requires 16-in.-
on-center joist spacing when the 
decking is run perpendicular to 
the joists, but when it’s run at a 
45° angle to the joists, 12-in.-
on-center spacing is required.

KNOW YOUR SPECIES
The maximum allowable 
span of a joist is determined, 
in part, by the species of 
lumber used. Both the 2018 
IRC and DCA 6 joist-span 
tables list various species of 
deck joists, divided into three 
groupings: 

• Southern pine
•  Douglas fir-larch/hem-fir/

spruce-pine-fir
•  Redwood/western cedars/

ponderosa pine/red pine

SIZE MATTERS
Each species group is divided 
into four nominal joist sizes: 
2x6, 2x8, 2x10, and 2x12.

The same decking installed at 45° 
requires 12-in.-o.c. joist spacing

12 in.

CALCULATING CANTILEVERS
To determine the maximum allowable cantilever for a backspan (the span 
from the beam to the ledger), you need to do two checks. First, find the 
maximum cantilever on the table; second, divide the backspan by four. 
The lower number is the maximum cantilever you can use.

EXAMPLE  A deck with a beam located 12 ft. 6 in. from the ledger, 
framed with 2x10 joists at 16 in. on center. 

CHECK 1  The allowable overhang/maximum cantilever is 3 ft 5 in. 
per the DCA 6 table and 3 ft. 6 in. per the 2018 IRC table. 

CHECK 2 12 ft. 6 in. / 4 = 3 ft. 1 in. 
So the maximum overhang you can have in this instance is 3 ft. 1 in.

FINDING SIMPLE SPANS
Three components go into determining how far a 
joist can span: the species of lumber, the size of 
the joist, and the on-center spacing between joists. 
If you have lumber and want to know how far it can 
span, read the span table from the resource you’re 
following (see sample below), following the row 
representing the species and size of your joists. If 
you have a span in mind, scan the table for your 
span, and then trace back to find the appropriate 
joist size, species, and on-center spacing.

DCA 6 cantilever

WHERE TO 
MEASURE
The 2018 IRC 
and DCA 6 
are two 
simple-to-use 
resources for 
determining 
deck-joist 
spans and 
cantilevers.

DCA 6 measures joist spans from the face of the ledger to the face of 
either the rim beam or dropped beam, and measures overhangs from 
the outside face of the beam to the inside face of the deck’s rim joist.

The 2018 IRC measures joist spans this way: For decks with flush rim 
beams, the span is measured from the center of the joist hanger at 
the ledger end to the center of the joist hanger at the flush rim-beam 
end. Spans on decks with a dropped beam are measured from the 
center of the joist hanger at the ledger end to the center of the beam. 

Cantilevers are measured 
from the center of the 
beam to the outside 
face of the rim joist.

Excerpt from the 2018 IRC, table R507.6
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and cantilevers (see top of page 63). Because 
of the differences in measuring points, and in 
the allowable spans and cantilevers between 
the DCA 6 and IRC span tables, you’ll get 
slightly different maximum deck spans from 
the house to the outside face for any given 
joist-depth/joist-spacing combination.

These two resources, while valuable for 
most builders, have limitations. The span 
tables in the 2018 and earlier editions of the 
IRC and in DCA 6 are limited to decks with 
a maximum of 40 psf (lb. per sq. ft.) live load 
and 10 psf dead load. The tables won’t work 
where ground snow loads exceed 40 psf, or 
for decks with heavy decking. For those, 
you can refer to the just-released 2021 IRC, 
which you can use with your code official’s 
approval.  For decks with concentrated loads 
like a hot tub or heavy fireplace, you’ll have 
to consult an engineer.

Species and size
Both the IRC and DCA 6 joist-span tables 
list various wood species divided into three 
groupings (see bottom of page 63).

The tables use #2 grade lumber for all 
species, and a wet-service factor has been 
applied. Because deck joists are exposed to 
weather, they can’t span as far as interior 
floor joists of the same size. The spans for 
dense wood species also include an incising 
factor, which accounts for a slight reduction 
in strength caused by the small slices that are 
made to allow chemical preservatives to pen-
etrate. Wherever you’re building, the species 
of treated lumber available locally is likely 
covered in the tables.

Keep in mind that both tables already 
account for appropriate safety factors, so 
there is no need to upsize a joist or reduce the 
on-center spacing from what the tables pro-
vide. I’ve maxed out the spans and joist spac-
ings on decks built with 2x8s and 2x10s using 
the tables, and the decks don’t feel bouncy. 
There’s no harm in upsizing, of course—
other than the extra cost. If you’re using 
#1 grade or select structural lumber, the 
maximum allowable spans will be greater— 
however, you’ll need to consult an engineer 
or another resource to size joists precisely.

Decking dictates joist spacing
While your joist species and size may be lim-
ited by local availability, on-center spacing 
is dictated by the decking material and the 
direction it runs across the joists (see bottom 
of page 63). 

Table R507.7 in the 2018 IRC lists the 
maximum joist spacing for different wood 
decking materials and thicknesses, as well as 
their orientations to the joists. For composite 
decking, check the manufacturer’s require-
ments for on-center spacing.

Reading simple span tables
Both the IRC and DCA 6 span tables tell us 
the maximum distance a joist can span from 
the ledger to the rim beam or drop beam. To  
find this distance, just follow the row rep-
resenting your joist’s species and size to the 
right, and the box where that row intersects 

with the column for the required on-center 
spacing (dictated by type of decking) provides 
the maximum joist span for your combina- 
tion of species, size, and on-center spacing.

You can work backward, as well, when siz-
ing a joist for a known span (up to 18 ft.). 
Search the field of spans for the length you 
need (if yours doesn’t exist, pick the clos-
est longer span), and follow that entry up 
and over to find the on-center spacing, and 
the species and size of lumber you need. In 
this case, you’d need to select decking and 
an installation pattern that’s compatible 
with the on-center spacing, or you can limit 
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your search to your decking’s required on- 
center spacing.

Cantilevers are more complicated
If you’re maxing out a joist span, figuring out 
the allowable cantilever is easy—just follow 
the table over from your chosen joist species 
and size to the right, and the maximum can-
tilever (referred to as “overhang” in DCA 6) 
for each on-center spacing is right there. If 
your joist span is shorter than the maximum 
allowed, you’ll have to do some math.

Both references limit cantilevers to the 
lesser of one-quarter of the actual joist span  

or the length listed on their joist-span tables. 
To find the actual maximum allowable can-
tilever for a backspan (the span from the 
beam to the ledger), you need to do two 
checks. First, see what the maximum canti-
lever is on the table, and second, divide the 
backspan by four. The lower number is the 
maximum cantilever you can use.

You’ll notice that some of the allowable 
overhangs/maximum cantilevers listed are 
less than one-quarter of the allowable span. 
This is because all cantilevers are limited by 
the allowable deflection, and that calculation 
(accounted for in the table) sometimes results 

in shorter cantilevers than you get from sim-
ply dividing the span by four.

Free-standing deck joists can also cantile-
ver beyond drop beams at each end, extend-
ing the reach of a joist. For example, using 
DCA 6, 2x10 southern-pine joists at 16 in. 
on center have an allowable span of 14 ft. 
between beam faces. With 3-ft. 5-in. over-
hangs allowed on either side of the beam, the 
joist length can total more than 20 ft.

Crown your lumber
Joists often have crowns—slight arches that 
you can see when sighting down the edge of 

Joists often have slight arches, or “crowns,” that you can  
see when looking down the joists when they’re on edge. 
Always place joists with the crown up. This helps keep the 
joists in plane—albeit slightly curved upward. The joists 
will tend to flatten out when they’re loaded with decking, 
people, and objects.

The top surface of the joists should be aligned 
at all bearing points. Lining up the joists can be 
a challenge when the depths (the distance from 
top to bottom edges) vary, and they usually do.

Crown your lumber 

Flash For longevity

Field-treat Cuts

Applying waterproof 
membranes or rigid 
plastic caps over 
the joists before the 
decking is installed 
helps to shed 
water over the top 
edge of the joists, 
and reduces the 
chance of decay and 
decking-fastener 
corrosion.

IRC 2018 section R317.1.1 requires that field 
cuts, notches, and drilled holes in pressure-
treated lumber be field-treated following the 
American Wood Protection Association (AWPA) 
M4 standard. Coat all field cuts and holes in 
joists with a decay-resisting chemical like 2% 
copper naphthenate.

InsTALLATIon TIPs

install Joists Flush
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ROBUST JOIST 
 CONNECTIONS
The ends of deck joists and where joists rest on 
a beam must have adequate bearing area and 
attachment. IRC 2018 section R507.6.1 outlines 
the requirements: The ends of the joists must 
bear a minimum of 1½   in. on wood or metal, or 
a minimum of 3 in. on concrete or masonry, for 
the full width of the joist. Attachment and lateral 
restraint requirements keep joists from detaching 
or tipping over.

Joist hangers that are at least 60% of the depth of the joists 
are required where joists butt into a ledger or rim beam.

each piece. Always place joists with the crown 
up. This helps keep the joists in plane—albeit 
slightly curved upward. When the deck 
is loaded with decking, people, and other 
objects, the joists will tend to flatten out.

I typically eyeball each joist and group 
them into a handful of piles based on how 
pronounced the crowns are—flat joists, up 
to 1⁄8-in. crown, up to 1⁄4-in. crown, and up 
to 3⁄8-in. crown. 

Decide what your tolerance is for the maxi-
mum crown. You may draw the line at 1⁄8 in.,  
3⁄8 in., or more. A greater crown is usually 

more acceptable on long-length joists (16 ft. 
to 20 ft.) than on midlength and short joists.

I set aside any joists that are twisted or have 
crowns beyond 3⁄8 in. to be cut up and used 
for blocking, short header joists, and short 
tail joists. Then I install the crown-grouped 
joists next to one another when framing the 
deck. This reduces the crown-height differ-
ence between one joist and the next so the 
decking appears flat and even when installed.  

You can either start on one side of the deck, 
installing the flat joists first and moving up 
through the successive groups, leaving the 

highest-crown joists at the opposite end of 
the deck, or you can split the crown groups 
in half and start with flat joists at opposite 
ends of the deck, then install successively 
higher crown joists toward the center from 
both ends. This installation technique will 
result in progressively higher crowns from 
one joist to the next from each end of the 
deck, with the peak in the center.  

Flush, flash, and weatherize
The top surface of the joists should be in 
plane at all bearing points as well as at their 

JOISTS BUTTED TO BEAMS AND LEDGERS

Where joists bear on top of a drop beam or ledger, 
solid blocking between the joists, directly over the 
beam, is required to provide lateral restraint. The 
blocks must be at least 60% of the joist depth.

KEEPING JOISTS PLUMB

Blocking

Beam
Rim joist

Joist
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Where a joist bears on a multi-ply ledger or multi-ply beam, the joist must be 
fastened using four 8d box, three 8d common, three 10d box, or three 3-in. 
by 0.113-in. HDG (or other approved) nails; mechanical connectors (metal tie-
downs) can also be used to tie the joists to multi-ply members. Where joists 
bear on a single-ply ledger or single-ply beam, the joists must be secured to 
the ledger or beam using mechanical connectors.

to splits in the joists, either initially when 
the decking is installed, or over time as wet 
wood dries and splits develop. These splits 
are avenues for water to penetrate into the 
core of the joists, and can lead to wood decay 
and fastener corrosion.  

Similarly, applying a wide membrane or 
cap over built-up beams, doubled-up joists, 
and any blocking prevents water and debris 
from collecting in the joints between layers, 
where it’s difficult to dry out or remove. It’s 
important to use membrane and caps that 
are designed for use on decks because these 
products have UV stabilizers to prevent 
degradation of the exposed areas between  
deck boards. 

Lateral restraint required
Lateral restraints keep joists from rolling 
over, and both DCA 6 and the IRC require 
that joists be restrained laterally at each end 
and where they cross over bearing beams. 
These restraints are different from the lat-
eral load connectors required to keep a deck 
from separating from the house.

Joist hangers, which are required where 
joists butt into beams or ledgers, serve a dual 
function as lateral restraints. To meet code 
requirements, hangers need to be at least 60% 
of the depth of the joists. Hangers designed 
for a given joist’s depth should automatically 
meet this requirement.

Where joists bear on a drop beam or a 
ledger, solid blocking between the joists 
(directly over the beam or ledger) serves as 
lateral restraint. These blocks can be full 
depth, but must be at least 60% of the joist 
depth, which leaves enough space above the 
blocks for underdeck drainage systems. The 
blocks can be installed either in line or stag-
gered, and through-nailed using two #10d 
hot-dipped galvanized (HDG) common 
nails, or toe-nailed using two #10d HDG 
box or two #8d HDG common nails on  
each end.

In addition to blocking over the beam, can-
tilevered joists get additional lateral restraint 
from a rim joist, which must be nailed or 
screwed to the joist ends with at least three 
#10d HDG nails or three #10 by 3-in. HDG 
(or other code-approved) wood screws. □

Mike Guertin is a builder in East 
Greenwich, R.I., and Fine Homebuilding’s 
editorial advisor. Follow him on 
Instagram @mike_guertin. Photos by 
Charles Bickford.

Joist ends that cantilever over a drop beam must be restrained laterally by 
nailing or screwing a rim joist to the joist ends using a code-minimum of three 
10d hot-dipped galvanized (HDG) nails or three #10 by 3-in. HDG (or other code- 
approved) wood screws (fasteners prescribed by IRC 2018 section R507.6.2).

ends. This can be challenging when the 
depths (the distance from top to bottom 
edges) vary, and they often do. 

One way to install flush joists in plane is to 
toenail them in place first, and then install 
the hangers around them. Another approach, 
which is a bit more time- consuming, is to 
measure the depth of each joist, and install 
the hangers at a matching height. To align 
joist tops along drop beams, you can use 
shims ripped from the same stock as the 
joists to raise short-depth joists to match the 
plane of the taller joists. Building inspectors 

may frown on notching deck joists to get 
them in plane.

Before and after installing joists, I take a 
couple steps to help extend the deck’s life. 
Before any joist goes in, all cuts are treated 
with a decay-resisting chemical like 2% cop-
per naphthenate. The IRC requires this kind 
of treatment for all cuts, notches, and drilled 
holes in pressure-treated lumber.

After the joists are in, I apply staple-on or 
self-adhering membrane or rigid plastic caps 
over the joists before installing the decking. 
Decking fasteners can act as wedges and lead 

Joists Bearing on Beams and Ledgers

Joists Butted to rim Joists
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