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o me, deck building has always been one of the most rewarding jobs. Within just a few days, you’ve added a sig-
nificant amount of finished square footage to a home. But deck building has dramatically changed since I started 
25 years ago. Not only are there many more material choices, but there have been critical code changes that reflect 

the importance of proper design and construction. So while deck building remains one of the easier and more rewarding 
outdoor projects, it’s crucial to adhere to codes and manufacturers’ recommendations to ensure a safe and long-lasting deck.

The deck I’ll describe here is medium-sized, with two sets of stairs to easily access both sides of the yard. It is framed 
with pressure-treated lumber, and the decking, railing, and trim are synthetic products. A double border accents the deck’s 
 perimeter. A ledger attaches the deck to the house on two sides; its weight is supported from below by two beams resting on 
eight 4x4 posts centered on concrete piers.

Rick Arnold is a contributing editor. Photos by John Ross, except where noted.Deck
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THink 
SAFETy
in most areas of the 

country, you need a 

building permit for a 

deck to ensure that it 

sits on an adequate 

foundation, is built 

properly with rot-

resistant materials, 

and is attached se-

curely to the house. 

Throughout this ar-

ticle, this symbol

will alert you to 

where you should 

make sure your deck 

conforms to local 

building codes. For 

your own protection, 

wear safety glasses 

when cutting or nail-

ing, wear hearing 

protection as neces-

sary, and be careful 

when working from 

ladders or the fram-

ing of an unfinished 

deck with no railing.

to start, i measure and mark the edges of the deck’s 20-ft. length 
on the house. Then I plumb down to the foundation, measure out 
the width of the deck (in this case also 20 ft.) from each point, and 
drive in a stake at each corner (drawing above). Next, I adjust the 
stakes so that they are exactly 20 ft. apart. To make sure the deck 
perimeter is square, I take diagonal measurements in both directions. 
If one diagonal is longer than the other, I adjust the corner locations 
until the diagonals are equal, making sure to maintain the 20-ft. dis-
tance between the two. I use string to outline the perimeter of the 
deck from the house, around the stakes, and back to the house. 

MARk The PeRiMeTeR,      Dig The PieRS

check✓code

20 ft.

20 ft.

Place stake here
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next, i string up a reference line to help me 
 position the piers directly below where the 
beams will be. For this deck, I measured back 
exactly 3 ft. 6 in. from the perimeter to the center 
of the beam. To establish the center of the second 
beam, I measured 5 ft. from the house. To make 
adjustments easier, I use a 
batterboard, which allows 
me to fine-tune the string 
placement without moving 
the stakes. You can purchase 
metal batterboards (above) 
or make them with scrap 
wood on site (right).

MARk The PeRiMeTeR,      Dig The PieRS

i mark the locations of the piers, which are 6 ft. 
9 in. apart, with surveyor’s paint. I mark the center 
first, then roughly locate the perimeter of the hole. 
Now the strings can be removed and the holes dug. 
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how much concrete do i need?
To pour the piers for an average-size deck, i use 
80-lb. bags of concrete and an electric mixer, which 
rents for about $45 a day or sells for $250 or so. 
For major pours, i have a concrete truck deliver a 
2500-lb. mix. Either way, the basic formulas below 
will help you to estimate the number of bags or 
cubic yards of concrete required based on 
pier size and depth. 

example Size of tubes: 10 in.

 number of tubes: 8

 Average depth per tube: 4 ft.

 0.8 (8 x 4) = 26 bags

Tube 
size

number of 80-lb. 
bags per ft.

cubic yards 
per ft.

8 in. 0.53 bag 0.013 cu. yd.

10 in. 0.8 bag 0.02 cu. yd.

12 in. 1.2 bags 0.03 cu. yd.

14 in. 1.6 bags 0.04 cu. yd.

POSiTiOn AnD POUR The PieRS
Planning the piers
concrete piers transfer the weight of the deck to 
solid ground. To do so effectively, they must ex-
tend below the frost line and any backfill that has 
been used for grading. The typical pier consists of 
a cardboard form, concrete, and an anchor bolt.

Three things affect the number and the size of 
the piers you use: how you frame the deck, the 
weight the deck is designed for, and the load-
bearing capacity of the soil. The deck we built 
here called for eight piers measuring 10 in. dia. 
to support the two doubled 2x10 beams sup-
porting the deck. When calculating the size and 
number of piers i need, i use the international 
Residential code’s (iRS) design load for decks, 
which is 50 lb. per sq. ft., or psf (40 psf live 
load—the weight of people, furniture, etc.—and 
10 psf dead load, or the weight of the deck com-
ponents). different soils have different bearing 
capacities, measured in psf; if you’re unsure of 
your soil, contact your local building department 
for the bearing capacity of soils in your area.

Builder’s tubes, or 
pier forms, come in 
diameters from 8 in. 
to 24 in. or more. The 
cardboard forms can 
be cut with a circular 
saw or a handsaw. 
Once the holes are 
dug, the tubes can be 
set in place and filled 
with concrete.

the top of the 
piers need to be 
only roughly the same 
height. After the con-
crete is poured, level 
and smooth it with a 
block of wood until the 
“cream” comes to the 
top and the aggregate 
settles. As the con-
crete sets, I backfill the 
holes and rake away 
any lumps.
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if you’re replac-

ing an old deck, 

remove the exist-

ing ledger and 

inspect behind it 

for rot or decay. 

nine times out 

of 10, you’ll find 

some damage. 

in these situa-

tions, the most 

important thing 

is to identify the 

source of mois-

ture infiltration 

and correct it be-

fore repairing the 

damage. if you 

find significant 

damage, address 

that before con-

tinuing to build 

your deck.

Stop, inspect, and repair

Wall stud

Bottom plate 

rim joist

sill plate

new sheathing
Check with your local building department to 
see that replaced sheathing and the nailing 
schedule conform to local building codes.

check✓code

in this case, 
I removed the old deck 
to find that both the 
sheathing and the rim 
joist beneath it were 
damaged.

after repairing the 
rim joist, I used 1⁄2-in. 
construction-grade 
plywood to replace 
the rotten sheathing, 
butting it into the 
old sheathing and 
letting it hang down 
about 2 in. over the 
foundation. To prevent 
moisture migration in 
such places, I make 
sure the sheathing 
doesn’t actually come 
in contact with the 
foundation.

Before nailing the 
new sheathing in 
place, I snap a chalkline 
to mark the sill and the 
bottom plate to make 
sure the nails hit the 
bottom plate and the 
sill without going into 
any wiring. It’s also 
important to make sure 
the surface underneath 
the ledger lies flat and 
tight to the framing. 
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  fASTen The LeDgeR

Before attaching the ledger board, I apply a self-adhesive 
flashing to protect the sheathing from any moisture that 
might migrate behind the ledger and cause rot. Several types 
are available; I use Grace roofing membrane, which comes in 
12-in. and 18-in. widths. It readily sticks to the wall and is easy 
to work with. I like to use the roofing membrane because it’s 
thicker and has a less aggressive adhesive than the decking 
membrane. As with any flashing, the top edge of the mem-
brane should lap under any housewrap or flashing above it.

i use a laser transit to mark the height of the top of the 
ledger. I want the top of the ledger to be about 4 in. below 
the sliding door threshold to allow plenty of room for the 
decking as well as for ice and snow buildup. After marking the 
location on the house, I snap chalklines to indicate where to 
install the top of the ledger board. 

i tack the ledger board in place with nails initially, but the 
ledger must be secured with code-approved hardware. On 
this deck, I used 35⁄8-in. by 1⁄4-in. LedgerLok fasteners
(photo facing page) driven home with an impact driver. 

over the top edge of the ledger, i apply another layer of 
self-adhesive membrane, and over that, a strip of copper 
flashing purchased from a local roofing contractor who bent 
it to match the ledger detail. To ensure moisture is directed 
away from the house, I tuck the top edge of the copper under 
another strip of adhesive flashing and the housewrap above it.

  fASTen The LeDgeR

FINE HOMEBUILDING58 photo, LedgerLok fastener, facing page: krysta S. Doerfler. All other 
product photos, except where noted: courtesy of Simpson Strong-Tie. 
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Don’t use 
nails. The 
ledger must 
be attached 
to the house 
with screws 
or bolts. The 
author used 
LedgerLok 
fasteners 
(www.fasten 
master.com).

correct flashing is critical to prevent moisture damage to the house fram-
ing. Copper flashing, housewrap, and siding are the traditional choices for 
flashing the ledger. Self-adhesive membrane is also used to protect metal 
connectors from the corrosive chemicals used in pressure-treated lumber. 
For the best protection, this flashing is used in six locations:

• Behind the ledger
• On top of the ledger
• Above the copper flashing
• Behind the joist hangers
• Around the joist ends
• On the top edge of the joists

housewrap

Deck joist

self-adhesive 
membrane

ledger

copper flashing

Joist hanger

self-adhesive 
membrane

  fASTen The LeDgeR Ledger

Joist hanger 
Secures joist 
to ledger 
and rim joist
(LUS28Z; www
.strongtie.com)

Recent changes to the International Residential Code require the installation of additional hardware to increase the 
strength of the deck-ledger connection. Please consult your local code official to determine how the code applies in 
your area. Visit Finehomebuilding.com for additional information on code issues. 

check✓code
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the beams for this deck were too long for a single piece of lumber to 
span the entire length, so I assembled them from a series of 2x10s fas-
tened together with 31⁄2-in. stainless-steel framing nails. By assembling 
the beams directly on top of the piers (I already stripped the cardboard 
off the tops), I could ensure that the joints were positioned directly over 
the posts. When nailing beam sections together, I drive the nails at an 
angle so that they don’t protrude out the other side; driving a few in 
the opposite direction locks the lumber together. Clipping the outside 
 corner dresses it up a little and prevents crew members from giving 
themselves a headache.

ASSeMBLe  Be AMS     AnD SeT  POSTS

i snap a line over the piers 
to locate the center and 
position the screw that 
holds down the post base; 
then I use a hammer drill to 
make the hole. In this proj-
ect, I used Titen HD screws, 
which can be placed after 
the piers have hardened, 
unlike anchor bolts, which 
must be set when the con-
crete is wet. 

With the posts plumb 
and in place but not yet 
 attached, I use a laser level 
to mark them to length 
relative to the bottom of the 
ledger plus the double 2x10 
beam underneath. For this 
project, I used a rotary laser 
from Stabila (www.stabila
.com). A low-tech alternative 
would be a long 2x4 and a 
bubble level. Hold the 2x4 
to the bottom of the ledger, 
level it, then mark the post. 
Measure down the depth 
of the beam for the cutline. 
Once the posts are marked, 
you can take them down to 
cut them more easily.

next, i plumb the trimmed posts and nail them 
to the post bracket. Do not use a standard nailer; 
use one with a tip specifically designed to locate 
nail holes in connecting hardware. I then set the 
caps on top of the posts.
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ASSeMBLe  Be AMS     AnD SeT  POSTS

Post 
to 
pier

4x4 post

main beam

screw 
anchor
Secures 
post base 
to pier
(Titen HD)

post base
Secures 
post to 
pier
(ABA44Z)

post cap
Secures 
post to
beam
(BCS2-2/4Z)

With the posts 
firmly anchored 
to the piers, the 
first beam is lifted 
into place and 
the post caps are 
nailed secure. 

as the support 
framing goes up, 
I check it for 
plumb, level, and 
square, and I attach 
temporary braces 
to keep it from 
moving. Later, I’ll 
install permanent 
knee braces to 
increase the stabil-
ity of the finished 
deck.

i follow with the 
second beam, 
again checking it for 
plumb, level, and 
square, and using 
temporary braces 
to hold it in place.

See www
.strongtie.com 
for hardware 
on this page.
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inSTALL  The JOiSTS,  R iM     JOiSTS,  AnD POSTS
1. on this deck, the 
 ledger against one side 
of the house doubles as 
the first joist. To be sure 
it’s straight, I string a 
line 2 in. off the joist and 
measure back to it along 
the string. Where the 
board veers off, I ham-
mer it into alignment. 
Once it’s straight, I tack 
it in place by toenailing 
it to the beam.

2. the deck plans i’m 
using call for 2x8 joists 
that are spaced 16 
in. on center. Before I 
 install them, I need to 
mark the joist layout 
on the ledger and on 
the beams. I mark the 
center of the deck on 
the ledger and on the 
outside beam, then 
snap a line between 
them. I use that line as 
a reference to mark all 
the joist locations along 
both beams. 

3. after wrapping 
the joist ends, I attach 
hangers to the joists 
with a pneumatic nailer. 
There’s more room to 
maneuver the nailer 
working off the stack 
than when the joists 
are in place against 
the ledger. Fastening 
a hanger to a joist first 
also makes it easier to 
align the joist flush with 
the top of the ledger. 

4. With the hangers 
attached, the joists can 
be positioned accord-
ing to the layout mark-
ings and nailed to the 
ledger. For now, I let 
the far ends run long.

5. the beams must be 
straight before I attach 
the joists. I run a string 
line, with 3⁄4-in. blocks 
to hold the string off 
the beam at each end. 
Sliding a third 3⁄4-in. 
block between the 
beam and the string 
reveals bends in the 
beam. A few whacks 
with a hammer usually 
set it straight. I then 
can secure the joists to 
the beam with right-
angle brackets.

6. to cut the joists 
to length, I snap a 
chalkline, then square 
that line along the 
side of the joists with 
a Speed Square. I cut 
the joists with a circu-
lar saw.

7. i’m dressing up 
this deck with clipped 
corners, so I've cut 
both the rim and the 
side rim pieces to fall 
short of the corners 
by the same distance. 
I position the rim (the 
ends do not necessar-
ily line up flush with a 
joist); then I nail it to 
the joists.  

1

2

3

4

5

6

7

8
8. to create the 
angled corner, I string 
a chalkline across the 
inside points and snap 
it on the inside joist, 
draw the line down, 
and cut on the back 
side of it with the saw 
set at 45°. I finish the 
corner with a section 
of rim joist with 45° 
bevel cuts in both 
ends. The cuts abut the 
square-cut rim joists. 

FINE HOMEBUILDING62 photo, newel-post bracket, facing page: krysta S. Doerfler
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inSTALL  The JOiSTS,  R iM     JOiSTS,  AnD POSTS

9, 10.  the outside posts are nailed in place using a level to plumb 
them in both directions. Then I string a dry line from one to the other 
along the top. The inner posts are aligned with the string and then 
nailed. Posts are permanently secured with through-bolts and an angle 
bracket (drawing right).

At 16 in. on center, the joist spacing on this deck is 
typical. If you’re using a composite decking material, 
though, check the manufacturer’s recommendations. 
For most types of wood decking, manufacturer span 
tables list the maximum span and spacing combina-
tions for various types of wood. Also, if you’re put-
ting something heavy, like a hot tub, on the deck, 
you’ll want the deck framing to be engineered or, at 
the very least, checked by an architect.

newel-post bracket
Secures newel post to joist 
(www.deck-lok.com)

hurricane tie 
(right-angled 
brackets)
Secures joists 
to beam
(H2.5AZ; www
.strongtie.com)

9

opening for stairs

4x4 support post 

Doubled 2x10 main beam
with joints over post

4x4 newel post

2x8 rim joist

2x8 
rim 
joist

2x8 ledger, attached to house

2x8 field 
joists

2x8 
field 
joists

Framing

Doubled 
2x10 
main 
beam

4x4 angle brace 
(on all outside 
posts)

ladder 
blocking to 
stiffen rim joist 
and support 
border decking

newel-post bracket
Secures newel post to joist
(www.deck-lok.com)2x8 rim joist

hurricane tie 
(right-angled 
brackets)
Secures joists 
to beam
(H2.5AZ; www
.strongtie.com)

2x8 
field 
joists

10

check✓code
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L AY  DOwn The DeCking

i start the decking with the border under the sliding glass door so that I can notch 
the first board to the wall of the house. This allows me to create the 11⁄2-in. overhang that 
I want around the entire rim. A second board parallel to this one creates a doubled-up 
border that runs all around the deck like a picture frame. The frame pieces are scribed 
around the deck posts (a decorative sleeve and collar hide up to a 1⁄2-in. gap here) and 
 mitered at 22.5° at each corner.  

i base the field decking layout 
on the stair opening, where I 
want a full board with a proper 
overhang on the highly visible 
edge. This means I must rip 
1 in. off the board closest to 
the house and make another 
adjustment at the rim joist (see 
facing page).

edge of 
stairwell Installed with hidden fasteners, boards with a 

grooved profile were used in the field and for 
the inside border piece. The solid profile was 
used for the outside border and stair treads, 
and was installed with colored screws that 
match the decking.

layout
line

1x10 skirtboard

Border decking

Field decking

mitered 
deck border

Two decking profiles

opening 
for stairs
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i install the field decking first by butting the ends to the 
border, leaving a gap in accordance with the manufacturer’s 
 recommendations, and letting the far end run long. When the 
field is down, I cut it to length in place to install the border on 
that side.

 Skirtboard dresses up the rim

Edge of 
decking

1-in. 
over-
hang

Skirt-
board

Rim joist

A 1x10 synthetic skirtboard by Azek (www.azek.com) covers the rim joist 
and creates a uniform 1-in. overhang around the entire deck. 

First deck board 
scribed to house

1-in. 
over-
hang

Skirt-
board

Shims

Rim joist

 Detail at rim joist
Based on a full board at the stair 
opening, the final decking instal-
lation resulted in an overhang 
at the rim joist of about 21⁄2 in. 
Rather than rip the outside bor-
der piece, the author shimmed 
the skirtboard an extra 3⁄4 in. to 
maintain a 1-in. overhang.

For the final border, I snap a line the appropri-
ate distance back from the edge and cut along it 
with a circular saw (adjust the blade depth so it 
doesn’t cut into the framing). Additional blocking 
is added as needed to support board ends that 
don't land on the ladder blocking installed earlier.
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Synthetic trim from AZEK dresses up the rim joist.
www.azek.com

BUiLD STURDY STAiRS

Stringer

The tops of the stair stringers bear against a 2x8 hanger board 
that is attached below the rim joist with three short pieces of 4x4 
and some LedgerLok screws. Each stringer is tied to the 2x8 with a 
metal connector (see below).

adjustable-slope hanger 
Secures stair stringer to 
hanger board 
(LSU26; www.strongtie
.com)

The temporary blocks are replaced 
with a 12-in.-deep concrete slab that 
provides a secure landing for the 
stringers. The concrete also anchors 
the newel post, which extends even 
deeper into the ground and is covered with 
a protective layer of waterproof membrane. 

Landing and 
newel post

ToTAl RUn

ToTAl RiSE

1x10 
skirtboard

2x8 hanger 
board

i start by placing concrete blocks as a temporary pad where 
I think the stairs will land. With a long level, I measure from the 
top of the deck down to the blocks. This is the total rise, and 
it enables me to calculate the number of steps and the riser 
height of the stairs (see below right). I use two clamps and a 
piece of wood to transfer these measurements to a framing 

The maximum recommended height for deck-stair risers is 
73⁄4 in., according to the International Residential Code (IRC), 
which dictates other limits as well with regard to deck-stair 
construction. Be sure to consult the code or your local code 
official before designing stairs.

2x4 cleat 
notched into 
stringers

concrete

Gravel

Bottom of 4x4 
wrapped with 
waterproof 
membrane

square; this simple jig lets me mark the stringer board. Before 
cutting the stringers, I remove 1 in. (the depth of a tread) off 
the bottom so the rise there matches the rise of the other 
treads. Then I cut the stringer with a circular saw, finishing the 
corners with a reciprocating saw to avoid overcuts. I trace the 
pattern on the other stringers, and cut them the same way.  

Rise

4x4 block

2x8 hanger 
board

Stringer

Rim joist

over-
hang

Run

Field 
decking

Border 
decking

calculating rise and run

to find the (riser) height and number of 
steps, divide the total rise (in this case, 

681⁄4 in.) by a comfortable height for 
each riser (I used 71⁄2 in.). That gave 

me nine risers plus a remainder. 
Now divide the remainder 

among the nine risers. 
In this case, it adds  

1⁄16 in. to each 
step, giving me 
nine steps with 

79⁄16-in. risers.

to find the 
run—where the 

stairs will land—
subtract one 

from the number 
of risers (there is 
always one fewer 

tread than riser) 
and multiply that 

by the depth of 
each tread (in 

this case, 10 in.). 
So the stairs will 
land 80 in. from 

the deck. That 
number is the 

total run. 

check✓code

For variations on building deck stairs, see “deck-Stair Basics” on p. 84.

 Stair connection
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Synthetic trim from AZEK dresses up the rim joist. 
www.azek.com

finiSh wiTh R AiL S  AnD TRiM

like the decking, the trim elements of this deck are made 
of synthetic materials. I start with a 1x10 trim board to cover 
the rim joists. Getting the corner bevels tight can be difficult, 
so here’s one trick to do this precisely: First, cut two short 
pieces of trim—I made these 4 in.—and bevel one edge on 
each at 22.5°. Fit them together precisely at the corner, and 
draw a line on both sides to mark their position. Then mea-

sure from the end of the last piece of trim (or in this case, the 
edge of the stair) to that line, and add the lengths together. 
That gives me the total length from the end of the last piece 
to the tip of the bevel at the corner. I tack up the skirtboards 
with a nail gun and permanently affix them with stainless-steel 
screws. I apply bonding glue at the miter joints to help hold 
the PVC corners together.

Baluster assemblies fit over bottom rails I’ve installed. At 
the top, they attach with a bracket that fastens to the post 
sleeve. At the corners, the ends of the baluster assemblies 
are cut so that they fit centered on the post sleeves. As a 
final step, I fit decorative post caps on top.

composite sleeves fit 
over the pressure-treated 
posts I installed earlier.  
I shim them plumb, then 
slip a decorative collar 
over the sleeve to dress 
up the base and cover the 
gap at the bottom.

to install the railing,  
i attach brackets that 
 accept a bottom rail that 
the baluster assembly 
clips over. Because they 
are prepainted, it’s a good 
idea to take time to mark, 
cut, and fit the pieces 
carefully to make sure the 
finish isn’t damaged.

the manufactured railing 
system on this deck, like 
most, has balusters spaced 
4 in. apart as  dictated by 
code. The pieces simply 
screw in place into pre-
drilled holes. I start from 
the middle and work my 
way out, adjusting at the 
ends so that the balusters 
are close to 4 in. apart. 

In addition to baluster spacing, the IRC also dictates 
that guardrails 36 in. or higher be installed on all 
decks that are 30 in. or more off the ground.

check✓code
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Dig a hole and fill it with concrete. 
How hard can that be? I’ve seen 
old decks built on top of little more 

than a shovelful of concrete, cinder blocks 
up on end, and even 8-in. by 12-in. patio 
blocks. I’ve also seen old decks—not to men-
tion a couple of new ones—sink and pull 
away from a house, heave up with the same 
results, and even both sink and heave from 
one end to the other.

An insufficient design or a bad installation 
of this simple foundation system can have 
disastrous consequences in terms of safety, 
aesthetics, and a builder’s reputation. That’s 
why I approach piers with the same care as I 
do a house or addition foundation.

soil conditions and load requirements 
determine pier size and spacing
Because piers perform the same job for the 
deck that the foundation does for the house, 
it’s critical to size and space them properly 
(sidebar p. 46).

I begin by figuring out how many piers I’m 
going to need. This decision depends mostly 
on deck design. For this project, I was build-
ing a simple 12-ft. by 16-ft. rectangular deck 
with a double rim joist to act as a beam that 
could span about 8 ft., with posts running 
down from the beam to the piers. In this 
type of application, I start with two piers on 
the corners and divide the 16-ft. double rim 
joist until I get a figure of 6 ft. or less. Here, 

A Solid Deck 
Begins With 
Concrete Piers
Get this simple 
foundation out of 
the ground with 
basic tools and a 
few ingredients

BY RICK ARNOLD
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eVeRytHinG 
yoU need

A few tools, even 
fewer materials, 
and a little sweat 
will get most deck 
foundations out of 
the ground in less 
than a day.

If the piers will be used in soil with poor bearing 
capacity or if the deck has a heavy design load, use a 
spread footing to distribute the load over a greater 
surface area. The more expensive, labor-intensive way 
to do this requires a relatively large excavation for 
each pier. After forming and pouring the footings, you 
have to install the tubes and backfill around them, then 
complete a second pour for the piers. But plastic footing 
forms bring this process down to just one pour.

Footings spread the weight over a larger area

pieRs tRansFeR 
tHe deCK’s  weiGHt 
to tHe soil

To do so effectively, they need to 
be sized and spaced according to 
the deck’s design load and the soil’s 
bearing capacity (sidebar p. 46). In 
cold climates, piers always should 
sit below the frost line to prevent 
frost heaves. Check your local code 
for pier-depth requirements.

• Builder’s tubes

• 80-lb. bags 
of ready-mix 
concrete 

• Garden hose

• Foundation spikes

• Batterboards

• 1⁄2-in. by 8-in. 
anchor bolts, 
nuts, and washers

• Adjustable post 
bases

• post-hole digger

• Digging bar

• electric concrete 
mixer

• Stabila plate level

Load path 
from deck

1⁄2-in. by 8-in. 
galvanized anchor bolt 
embedded in concrete

Finished grade

12-in. 
builder’s 
tube

24-in.-wide 
spread footing

Concrete

When using 
a spread 
footing, the 
load is distrib-
uted over a 
larger surface 
area than a 
builder’s tube 
alone can 
cover.

Piers must 
sit on 
undisturbed 
soil below 
the frost line.

For most of these systems, a builder’s tube 
is fastened to the top of the form; then the 
assembly is lowered into the hole, backfilled, 
and poured in one shot. See the manufacturer’s 
Web site for sizing and load requirements.

square Foot
www.sqfoot.com
Available from 22 in. to 
32 in. dia.
Cost: $16 to $30 per form

BigFoot systems
www.bigfootsystems.com
Available from 20 in. to
36 in. dia.
Cost: $18 to $75 per form 

the Footing tube
www.footingtube.
com
A builder’s tube and 
spread footing in 
one. Top diameter 
sizes range from 
6 in. to 12 in.
Cost: $33 to $47 per form

Redibase
www.redibase-form.com
Available in 24 in. dia.
Cost: $9 to $12 per form
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I found that dividing the rim joist into three 
sections gave me a span of roughly 5 ft. 4 in., 
which came out to four piers. Even though 
my double rim joist could span 8 ft., I chose 
to use a 5-ft. 4-in. pier spacing to minimize 
the pier diameter.

After calculating the number of piers I need,  
I determine the size they need to be. The size 
of builder’s tube dictates the size of the bottom  
of the pier, which is the area that will be in 
contact with soil at the bottom of the excava-
tion. To figure this out, I calculate the maxi-
mum weight each pier must be designed to 
bear (by code). For the deck in this article, 
I figured a 1600-lb. load on each of the two 
inside piers (sidebar left). Then I compared 
that to the bearing capacity of the soil at the 
bottom of the hole. I was building on hard-
packed gravel, which easily has a bearing ca-
pacity of more than 3000 lb. per sq. ft. (psf).

The bearing capacity of a 10-in.-dia. tube 
in 3000 psf soil is 1650 psf (0.55 x 3000). The 
design load of each inside pier is 1600 lb., so 
a 10-in. tube will work. However, by jump-
ing up to a 12-in. tube, the bearing capacity 
becomes 2370 psf (0.79 x 3000), which can 
carry the 1600-lb. load more easily. For just 
a bit more concrete, I ensure the pier is well 
designed. I typically ignore the pier weight 
because there is enough fat in these calcula-
tions to justify this simplification.

The two outside-corner piers are required 
to bear only half the weight, but to simplify 

 How many and wHat s ize?
Three things affect the number and the size of piers you use: the way you frame 
the deck, the weight the deck is designed for, and the load-bearing capacity of the 
soil. For the deck I’m building, I chose to support the double rim joist with piers 
instead of a cantilevered approach that uses piers beneath a beam. I use the 
International Residential Code’s design load for decks, which is 50 lb. per sq. ft. 
(psf) (40 psf live load, 10 psf dead load). Different soils have different bearing 
capacities (measured in psf); consult table 401.4.1 of the IRC for the bearing 
capacities of different soil types.

step 1. space piers evenly beneath the double rim joist
Because I’m using a double rim joist to support the floor joists, I support this  
16-ft. deck with four piers.

step 2. distribute the deck’s weight onto the piers
A 12-ft. by 16-ft. deck is 192 sq. ft. Multiply by 50 psf to determine the design 
load, 9600 lb. Half of that weight (4800) is carried by the ledger; the other half is 
carried by the piers. Because the corner piers carry only half the weight that the 
inside piers carry, dividing 4800 lb. by three tells me the two inside piers must 
each bear 1600 lb.

step 3. transfer the weight to the soil
For this project, I was working in hard-packed gravel, which I estimate to have 
a bearing capacity of 3000 psf. Using the table below, I multiply the square-foot 
equivalent of each tube by 3000 psf to find one that will work in this soil. A 10-in.  
tube will bear 1650 psf, which is close, but I chose to bump up to 12-in. piers for  
peace of mind. To keep things simple, I made the corner piers the same size.

12 ft.

16 ft.

This half supported 
by the rim joist.

This half supported 
by the ledger. Double 

rim joist

This area supported 
by this inside pier.

This area supported 
by this outside pier.

5 ft. 4 in.

5 ft. 4 in.

5 ft. 4 in.

This area supported 
by this inside pier.

This area supported 
by this outside pier.

Ledger 
(attached to 
house)

Tube dia. 8 in. 10 in. 12 in. 14 in.

Sq. ft. 0.35 0.55 0.79 1.1
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USe TWo LIneS For A DeAD-on LAyoUT
With the ledger location transferred to grade level, I can measure out from 
the house foundation and run a stringline to represent the centerpoint of 
the piers. A single line parallel to the house intersecting a line perpendicular 
to the house locates the center of the far-corner pier. Measurements for the 
rest of the piers are taken from this intersecting point. Batterboards help to 
set the lines accurately (“Tool Tip,” right).

Plumb down from a high 
ledger. With a Stabila 

plate level (www.stabila.com), 
I carry one end of the ledger 
down to the grade. I drive a 
stake into the ground here to 
anchor a line that will run per-
pendicular to the house.

The pier centerline runs parallel to the 
house. The batterboards I use make it easy 

to adjust the string until it’s exactly the right 
distance from the house foundation. I set the 
batterboards a couple of feet beyond the corner-

pier locations so that the boards won’t 
be disturbed when holes are dug.

A2 + B2 = C2.
Pulled di-

agonally from the 
foundation, my 
tape forms the hy-
potenuse of a right 
triangle. A helper 
shifts the line that 
extends from the 
house to intersect 
with the right mea-
surement, identify-
ing the center of 
the far-corner pier.

Mark piers 
with paint. 

Measure the re-
maining piers from 
the far-corner pier. 
A dot marks the 
centerpoint, and a 
rough circle high-
lights where to dig. 
Pull the stringlines 
and prepare to dig, 
but keep the bat-
terboards in place.

The best holes 
have no rocks. 

But just in case you 
encounter a few, make 
sure to have a long dig-
ging bar in addition to 
a post-hole digger. Take 
care not to disturb the 
batterboards or their 
settings because you’ll 
have to reattach the 
strings later. Dig down 
deep enough so that 
the bottom of the pier 
rests on undisturbed 
soil below the frost line.

tool tip
If excavating multiple 
holes, consider renting 
a gas-powered auger. 
A one-person auger, 
shown here, costs about 
$50 a day. The two-
person version rents for 
about $70.

tool tip
rousseau makes a reusable 
batterboard system that is 
easy to install with founda-
tion spikes, and allows for 
horizontal, vertical, rough, 
and precision adjustments 
of the string with a couple 
of thumbscrews. Cost for a 
set of four: $64. www
.rousseauco.com

3 4

5

21

If excavating multiple 
holes, consider renting 
a gas-powered auger. 
A one-person auger, 
shown here, costs about 
$50 a day. The two-
person version rents for 
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FIne-TUne THe LAyoUT BeFore 
AnD AFTer THe poUr
once the holes are dug, put the stringlines back on the bat-
terboards. When setting each builder’s tube, use the lines 
and a tape measure to center them according to layout,  
adjusting the hole locations as needed. Take the time to 
check the tube locations often as you backfill to keep them 
on layout. After all the fill is in place and the final layout 
check is made, fill the tubes with concrete, and insert the 
anchor bolts.

the work process, I use the same-size tubes 
for all four of the piers.

The depth you set the piers at depends a 
lot on the region of the country you’re work-
ing in. In climates where frost is an issue, the 
minimum depth is established by code. For 
this project, the bottoms of the piers have to 
be 36 in. below finished grade. 

Wherever you live, it is important to dig 
past soil that contains organic matter (topsoil) 
and any uncompacted fill. Organic matter 
decomposes over time and settles; loose fill 

also settles over time. In most cases, the depth 
of undisturbed soil is not known until the ex-
cavation is well under way.

Begin layout with deck dimensions
Once I know the size and the number of piers 
I’m going to use, the next step is to lay them 
out on site. If the deck details aren’t drawn on 
the plans, I sketch the outside deck framing to  
determine exactly where the center of the sup- 
porting posts are in relation to the outside di- 
mensions of the deck. Then I use those locations  

to form a layout rectangle. I use batterboards 
and string to locate the exact center of the 
post, which is also the location for the anchor 
bolts that hold the post hardware in place.

Once the post locations are identified and 
marked with surveyor’s paint, I remove the 
strings and dig the pier holes. When the holes 
are deep enough, I rough-cut the builder’s 
tubes, drop them in, and replace the string-
lines. I keep the tubes centered on the strings 
while they are backfilled, and I double-check 
the measurements with a tape measure.

Backfill with measuring 
tape and shovel. I cut 

the builder’s tubes so that 
they stick out a few inches 
above grade when placed in 
the hole. To make sure a tube 
is placed precisely, I hold it on 
its layout while a helper back-
fills. Pack the soil around the 
tube every so often as you go.

1 Double-check the cor-
ners. I spend a little extra 

time checking the location of 
the final corner pier to make 
sure that it’s in the right spot, 
because I won’t get a chance 
to move it once the concrete 
is poured. Use a nail to mark 
the finished height of the piers, 
keeping it a couple of inches 
above the finished grade. If you 
need to have piers all at the 
same height, use a long level  
or a transit to locate their fin-
ished height.

2
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A shovel 
makes up 

for bad aim. 
Fill the tubes 
with concrete 
until it reaches 
the nail. The 
concrete should 
be just slightly 
on the wet side, 
about the con-
sistency of thick 
oatmeal. As 
the concrete is 
poured into the 
tube, a helper 
uses a shovel to 
agitate the mix 
every 8 in. to  
10 in. to work 
out air pockets.

Place anchor 
bolts accu-

rately. Once all the 
piers are poured, I 
go back and insert 
anchor bolts in the 
center of the piers. 
I measure from the 
line running perpen-
dicular to the house 
to set anchor bolts 
accurately. Be sure 
to leave the threads 
high enough so that 
a post base, washer, 
and nut can be 
added later.

Adjustable post bases allow for 
final tweaks. After the concrete 

is cured completely, I attach adjust-
able post bases. I like to use Simpson 
ABA-style bases because they allow 
me to fine-tune the post location  
after the post is attached.

How much  
concrete do i need?
To pour the piers for an average-size deck, 
I use 80-lb. bags of concrete and an electric 
mixer, which rents for about $45 a day or 
sells for $250 or so.

For major pours, I have a concrete truck 
deliver a 2500-lb. mix. Either way, the  
basic formulas below will help you to 
estimate the number of bags or cubic  
yards of concrete required based on  
pier size and depth.

example Size of tubes: 8 in.

 Number of tubes: 8

 Average depth per tube: 4 ft.

 0.53 (8 x 4) = 17 bags

Rather than try to cut tubes to exact height, 
I leave them long and pour concrete to the 
desired height inside the tube. In most cases, 
I like the pour to come a couple of inches 
above the finished grade. If the piers are on a 
pitched elevation, the tops of the piers won’t 
be level with each other. On this job, the fin-
ished grade was level, so I used a long level to 
carry the elevation across the piers. 

After marking each pier with a small nail 
pushed through at the right height, I again 
remove the strings so that I can pour the  

concrete into the tubes. Once they’re filled  
to the right height, I float the concrete 
smooth with a scrap of wood. Then I  
replace the string, and using a slight up-and-
down motion to prevent air from becoming 
trapped, I insert the anchor bolts in their 
proper locations. M

Rick Arnold is a builder in North Kings-
town, R.I. Photos by Christopher Ermi-
des, except where noted. Technical  
assistance by Rob Munach, P.E.

3

tool tip
A mixer does the most difficult 
work of mixing the concrete. Just 
dump in the mix, turn it on, then 
add water.

4

5

Tube  
size

Number of 80-lb. 
bags per foot

Cubic yards 
per foot

8 in. 0.53 bag 0.013 cu. yd.

10 in. 0.8 bag 0.02 cu. yd.

12 in. 1.2 bags 0.03 cu. yd.

14 in. 1.6 bags 0.04 cu. yd.
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Deck-Framing 
Strategies
Ledger brackets, 
flexible flashing, 
and a joist-hanger jig 
are a few field-tested 
tricks for overcoming 
construction 
challenges

I 
love building decks. If I had to pick one part of the house that I enjoy 
building the most, it’s the deck. There’s no rush to dry it in so that other 
subs can work, it’s a straightforward outdoor project, and we’re heroes 
when the job is finished. Lately, my decks have been getting better as 

I find better ways to use new products and techniques that extend the life of 
the deck and its host structure. 

Design a layout that’s strong and relatively simple
There are numerous ways to design and frame a deck structure, which typi-
cally consists of the footings, the posts, the beams, the ledger, and the joists. I 
like to use framing layouts that suit the deck design and simplify the framing 
as much as possible. This project consisted of a 900-sq.-ft. wraparound deck 
that began 8 ft. above the walkout portion of a finished basement and patio, 
and ended at grade level at the back door.

Instead of building a deck frame cantilevered over a carrying beam, I incor-
porated the load-bearing characteristics into a rim beam made of a doubled 
2x12 to maximize the headroom and to reduce the need for a forest of support 
posts. The wider rim also would later help to conceal a deck drainage system 
that I would install before the decking went down.

Mike Guertin lives in East Greenwich, R.I. His Web site is www.mike
guertin.com. Photos by Charles Bickford, except where noted.

BY MIKE GUERTIN

Deck-Framing Deck-Framing 
Smart

FINE HOMEBUILDING80 Photos top right, center, facing page: Mike Guertin. Photo left facing page: Krysta S. Doerfler.
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CHALLENGE  The first challenge in any 
deck project is mounting and flashing the 
ledger to the building. Ledgers conven-
tionally bolted to the wall framing usually 
demand a flashed break in the siding, a 
time-consuming method that’s often not 
weathertight or rot-resistant. 

STRATEGY  On this deck, I used heavy-
duty aluminum brackets from Maine Deck 
Brackets; I find them ideal for shingle sid-
ing. The beam-shaped sections are bolted 
directly to the house’s rim joist. In turn, 
the deck ledger is bolted to the bracket’s 
outer flange. To make the bracket’s point 
of attachment as solid and as waterproof 
as possible, I first strip back five courses 
of shingles to create a space about a foot 
wide. I then lift up a flap of building paper 
and cut a rectangle in the sheathing. I line 
the back of the sheathing cutout with a 
self-sealing flashing tape like Grace’s Deck 
Protector (www.na.graceconstruction
.com). After the flange is mounted, I sur-
round and lap onto the sides of the web 
with flashing tape for an effective seal. 
The tape directs water to the top lap of 
the shingle course beneath. Once the 
head flap of builder’s felt is back in place, 
the seal is water-resistant. An additional 
bead of caulk can be applied between the 
siding and the bracket’s web.

My associate, Mac, and I spaced the 
deck brackets on approximate 40-in. 
centers so that we could use a single 2x8 
to span between them. To keep the bolt 
holes away from the ledger butt joints, 
we positioned joints between brackets 
and used Ledger Lock screws (www
.fastenmaster.com) to connect a 3-ft.-
long splice board on the back side of the 
primary ledger.

Beefy brackets 
separate the 
ledger from 
the wall

Create a space for 
the bracket flange. 
After stripping back 
the shingles and a 
flap of builder’s felt, 
I mark and cut out 
a section of sheath-
ing directly over the 
rim joist. 

Brackets demand through-
bolts, not lags. After drilling 
the pilot holes, I flash the 
cutout and bolt the bracket, 
which requires access to the 
other side of the rim joist. 

Redundant overlaps are the 
best waterproofing. Con-
sidering the consequences, 
it’s best to flash and to coun-
terflash behind, around, and 
over the brackets. 

Labeling simplifies 
reassembly. I num-
ber each shingle 
with its course and 
position as I remove 
it, which makes 
reinstallation easier.

Use a spare 
bracket for bolt 
layout. Once the 
brackets are in 
place, we can trans-
fer their locations to 
the ledger, drill pilot 
holes, and bolt the 
2x into place. Any 
gaps around the 
exposed bracket 
web can be caulked 
(inset photo). 

Maine Deck Brackets 
(www.deckbracket.com)
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CHALLENGE  Manufacturers of pressure-treating 
chemicals have modified ACQ treatments or come 
up with new formulas that are less corrosive, and hard-
ware manufacturers have improved their protective 
coatings. However, the potential for accelerated corro-
sion still exists. 

STRATEGY  Choosing stainless-steel hardware or 
applying isolation membranes where hardware contacts 
wood can help a deck to last longer. Peel-and-stick 
flashing, staple-on plastic ribbon like York Wrap (www
.yorkmfg.com), or even strips of #30 builder’s felt can 
be used as isolation membranes. We isolated each led-
ger bracket by wrapping its outer flange. We also 
positioned 4-in.-wide strips on the rim joist and ledger 
at each hanger location, then wrapped the joist ends.

Flashing isolates 
galvanized joist hangers 
from possible corrosion

CHALLENGE  The rim beam—a load-bearing rim joist—must be set 
in position, level and parallel to the house, before the posts can be 
installed. There always seems to be room for a debate regarding the 
benefit of a deck’s slope away from the house. Spaces between deck 
boards should permit water to drain so that there’s little chance for 
it to flow toward the building. But on decks with tight deck boards, 
a slope away from the building is a wise move. This deck frame will 
eventually have a drainage system installed beneath that slopes 
toward the outside, and the deck boards won’t be tight. In this case, 
I opted to set the deck itself dead level.

STRATEGY  Before the deck went up, Mac and I laid out the joist 
positions on the inside face of a 2x12 rim beam and applied strips of 
isolation membrane (photo above). We used A-frame scaffolds to sup-
port the beam during assembly. 

After aligning the ends of the rim, we used a stringline and gauge 
blocks to straighten the beam. Then we ran 1x3 furring strips between 
the ledger and the rim beam at each post position to keep it straight 
and parallel. A laser set on the ledger established a level reference for 
us as we raised or lowered the beam. To speed the leveling process, 
I placed a target block on the beam at each post location, marked 
to the height of the laser line above the ledger. Adjustable jacks dial 
in the finish height and support the beam until permanent posts are 
installed. In the past, we’ve used an adjustable A-frame support made 
of 2x4s. Nailed together at the apex, the 2xs are spread on a wider 
2x. By knocking the legs in or out, we raise or lower the beam; stop 
blocks fix the legs’ final position (photo bottom right, facing page). 

Establish a straight rim beam 
on temporary supports

Just to be sure. Strips of peel-
and-stick flashing are either 
stapled (left) or adhered to the 
places where a framing connec-
tor comes into contact with 
pressure-treated framing lumber. 

Establish a 
parallel rim 
first. With the 
rim beam tem-
porarily sup-
ported, we use 
long lengths 
of strapping to 
set a constant 
distance from 
the house to the 
outside edge. 
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Go by the string. To establish 
a straight rim, we put guide 
blocks on each end, run a string 
between, and adjust the distance 
by renailing the strapping. 

Laser perfect. To gauge the 
height of the rim relative to the 
house, I set a laser level on the 
ledger and read the results on a 
marked target block.

I found some tall screw jacks (Post Shores; 
www.gostepup.com) to set the height of 
the rim beam on decks. In the past, we’ve 
also used a simple 2x A-frame (above) 
whose legs can be adjusted to raise or 
lower the beam.

CHALLENGE  We had about 120 joist hangers on this project, so 
installing them as quickly and accurately as possible was crucial. Joist 
hangers can be attached to joist ends first, to the ledger and the rim 
joist first, or after the joists are tacked in position. I prefer to fasten 
the hangers to the ledger and the rim joist so that the joists can be 
dropped in quickly. There’s less struggling to hold joists flush before 
nailing, an important consideration when working off scaffolding. 

STRATEGY  Commercial versions are available, but I find that a 
simple T-jig takes 10 minutes to make and works best. Because we 
wrapped the joist ends with membrane, we needed a slightly wider-
than-standard space between the sides of the hangers, so we ripped 
the leg of the T from 3⁄4-in. stock 111⁄16 in. wide. The 2x4 top registers 
against the top of the ledger. The leg’s bottom has eased corners to 
match the hanger profile; the hanger is seated tight and flat to the 
bottom of the leg.

We used a new metal-connector pneumatic nailer from Bostitch 
(www.bostitch.com) to drive the more than 750 11⁄2-in. or 21⁄2-in. 
nails and 500 3-in. nails needed to mount the hangers. These nailers 
pinpoint the holes stamped in the hardware and sink the nails pre-
cisely. They saved us more than eight hours of tedious hammer work 

Joist-hanger setup saves time

and paid for themselves twice on this job alone. To keep the joist tops 
flush, we checked the width of all the joists and pulled any that were 
1⁄8 in. more or less than the average. (If we’d just pulled stock off the 
pile, narrower joists would be lower and wider ones higher because 
the hangers are all at the same level.)

When there are a lot of out-of-tolerance joists, we group them in 
like-size order and set their associated hanger heights so that the tops 
are flush. We lucked out on this job. The unit of 2x8s delivered had 
only two out-of-tolerance joists.

Keep the 
drudgery to 
a minimum. 
A jig to locate 
hangers and 
a dedicated 
nail gun save 
a day’s worth 
of labor. 

TEMPORARY BUT ADJUSTABLE POSTS
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CHALLENGE  You can’t install the posts until the 
height and position of the rim beam are established. 

STRATEGY  With the rim beam straightened and 
braced, we squared up the frame and installed the end 
rim boards. We used adjustable wall braces to lock the 
frame in position, then plumbed down from the beam 
to the slab at each post position (about 8 ft. on center, 
spaced equally along the perimeter). After marking for 
the post bases, we drilled into the slab and used 5-in. 
by 1⁄2-in. wedge-type anchors to bolt down the bases. 
Post ends were wrapped with isolation membrane, 
then attached to the beam with galvanized connectors.

Install the posts 
in the right place

According to my engineer, 
12-in.-dia. footings would 

have sufficed for this soil type 
and deck load, but I chose 
plastic footing forms from 
Square Foot (www.sqfoot
.com) to give the deck broader 
support. These forms provide 
more than four times the foot-
ing area of 12-in.-dia. foot-
ings. Also, because I knew it 
would be several weeks 
between the time I set the 
forms and the time we poured, 
I used 8-in.-dia. galvanized-
steel ducts salvaged from a 

Locate post bases. Plumbing down 
from the rim, I mark and drill holes 
for the post-base anchor bolts, then 
install the bases. With the post ends 
wrapped in isolation membrane, I set 
the posts in place.

Footing forms 
stay sturdy 
until you’re 
ready to pour 

Double 2x12 rim beam takes the 
place of a support beam below.

2x8 ledger House 

Compacted 
soil or gravel

22-in.-sq. 
footing form

8-in.-dia. 
galvanized-steel 
form

6-in. 
concrete 
slab

Local code specifies that 
footings must be 40 in. below 
grade (depths vary according 
to region and code).

1⁄2-in. reinforcing rod

Posts 
approximately 
8 ft. on center

Ledger brackets 
on approximately 
40-in. centers
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CHALLENGE  Deck framing is easier when the deck is 
close to the ground. When the deck is 8 ft. high and you 
have nearly 60 joists to install, it’s a big job to get this 
framing done efficiently without compromising safety.

STRATEGY  We trimmed the joists 1⁄8 in. to 1⁄4 in. shorter 
than the span, which helped us to drop them in place 
without ripping the isolation membrane. There is a limit, 
however; joist ends can have no more than a 1⁄8-in. gap, 
according to the joist-hanger manufacturer. We set up 
planks between A-frame scaffolds to walk on and stacked 
enough joists to fill a plank-size section. With one crew 
member at each end, we dropped in the joists and drove in 
the diagonal nails through the hangers before moving the 
scaffold down for the next section. Once the joists were all 
nailed off, we cleaned up and got ready to run decking. 

Work safer in the air

Framing approximately 
16 in. on center 2x8 joists

Around the corner, where the deck was close to 
grade level, the old but sound concrete back 
steps interfered with several joists. We scribe-fit 
the joist ends to rest on the landing and added 
full-width support with a 2x4 sleeper. Fastened 
to the lower step with wedge-type anchors, the 
sleeper also acts as a base for toenailing joists.

INTEGRATE THE OLD WITH THE NEW 

renovation project. I knew the 
steel wouldn’t soften or crush 
in the interim as cardboard 
tubes might. We poured a 
6-in.-deep concrete slab 
beneath the deck area (see 
FHB #194, and FineHome
building.com) and tied the 
perimeter reinforcing rod and 
wire mesh to the vertical rods 
in each footing. Where the 
deck turned the corner, the 
footings were closer together, 
so I used only the salvaged 
ducts as tube forms without 
the larger footings.

Work a section 
at a time. After 
setting up stag-
ing, we laid out 
and dropped 
the joists into 
the hangers, 
nailing them off 
as we went. 

Visit the Magazine Extras section on our home page to 
learn more about protective isolation membranes.

FineHomebuilding.com

Because the deck is level, not sloped, the ledger 
can continue out to the rim beam. If the deck 
were sloped, a diagonal brace would be installed 
to handle the transition around the corner.

JUNE/JULY 2008 85www.finehomebuilding.com

COPYRIGHT 2008 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



FINE HOMEBUILDING50

he wood frame of 
a deck leads a hard 
life. Without the 
protection of roof or 

walls, a deck frame is completely 
exposed to the weather. Though 
subjected to heavy loads, a 
wood deck is supported by just 
a few posts or piers instead of a 
solid foundation. And it’s a rare  
homeowner who gives a second 
thought to maintaining a deck 

TSmart details for ledgers, 
posts, and joists create a solid, 
attractive frame that should last 
as long as the house

once it has been built. In spite of 
all this, a deck is expected to be 
safe and attractive, and to last as 
long as the house that it’s hang-
ing from.

These goals aren’t unreason-
able if you pay attention to the 
details and materials that I’ll 
explain in this article. Although 
the deck featured here is framed 
against a new addition, these  
details work equally well when 

BY JOHN SPIER

Better Ways  
to Frame  
a Deck



WATERPROOF 
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right place) with metal post bases 
installed. A quick check con-
firms these facts before I start.

Waterproof, then frame
Before the ledger goes on, I water-
proof the house sheathing with 
an adhesive-backed membrane. 
I like to use Grace Ice & Water 
Shield (W.R. Grace & Co.; www.
graceconstruction.com; 617-876-
1400). The membrane goes on 
well above the top of the deck 
ledger and runs 6 in. or so past 
the end.

Above the deck, the housewrap 
has to overlap the membrane 
and flashing, but below the led-
ger, the membrane must overlap 
the housewrap. If the housewrap 

hasn’t been installed (as in this 
case), I score the membrane’s 
peel-off backing and leave about 
3 in. along the bottom of the 
membrane so that the house-
wrap can be tucked under at a 
later date (top photo). A combi-
nation of careful detailing and 
high-quality flashing materials 
completes the waterproofing 
measures (drawing p. 52).

Two ledgers protect 
house and frame
The actual deck framing starts 
with a ledger securely fastened 
to the house. For decks less than  
8 ft. wide, a single ledger may 
suffice, but for most decks, I pre-
fer a double ledger that’s fastened 

ers, I prefer hot-dipped galva-
nized nails driven by hand. The 
deck ledgers attach with galva-
nized bolts and lags. I use gun-
driven nails only to tack framing 
in place until permanent fasten-
ers are installed, such as when 
nailing the spacers to the ledger.

Laying out and installing piers 
is an article all by itself, so I’ll 
start with the assumption that 
the piers are in place (and in the 

a new deck is added to an exist-
ing house.

Off to a good start
I’ve been building houses on 
Block Island, R.I., for almost 
20 years, and unless otherwise 
requested, I frame decks with 
pressure-treated lumber, which 
stands up well to the rigors of 
weather. I use straight material 
free of major defects. For fasten-

Adhesive-backed 
membrane applied 
to the wall sheath-
ing protects the 
house by isolating 
the deck ledger. The 
membrane backing 
is scored carefully; 
a narrow strip left 
in place allows the 
housewrap to tuck 
underneath the 
membrane later  
(top photo). 
   The floor of the 
house determines 
the level of the deck, 
so one person mea-
sures down to the 
floor on the inside 
while another mea-
sures to the top of 
the framing (bottom 
photo). A snapped 
line guides ledger 
placement.

WATERPROOF 
               FIRST
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Art type

11⁄2-in.-dia. by 1⁄2-in.-
deep counterbore 

Art type

to the house with through-bolts 
and lag screws. The two-ledger 
system lets me attach the deck 
board nearest the house without 
perforating the flashing.

I establish a level line for the 
ledger based on the floor inside 
the house. Installing the deck  
3 in. to 4 in. below the floor 
level keeps water and debris 
away from the door threshold 
and makes a comfortable step 
into the house. Holding a level 
in the window openings near 
each end of the deck, I measure 
down, make marks on the mem-
brane (bottom photo, p. 51), and 
then snap a chalkline for the top  
of the primary ledger. A few 
nails hold this ledger in place 
until the bolts and the lags can 
be installed. 

Pressure-treated plywood 
spacers separate the two led-
gers (photos this page). I make 
the spacers about 3 in. wide and  
1⁄2 in. shorter than the width 
of the ledger (9-in. spacers for  
91⁄2-in.-wide 2x10 ledgers). The 
top of each spacer is pointed to 
shed water. I install the spacers 
32 in. o.c. Because the spacer lay-
out is also the layout for the bolts 
and lags, I plan for the spacers 
to fall between the deck joists 
and between the floor joists in 
the house. I tack the spacers to 
the first ledger with a couple of 
nails in opposite corners where I 
won’t drill into them later.

The secondary ledger is laid 
out for both the bolts and the 
deck joists. Before the ledger 
goes up, I counterbore each 
through-bolt and lag location 
so that the washer and bolt stay 
below the surface of the ledger 
and away from any water run-
ning off the deck. The second-
ary ledger then nails to the first 
at every spacer, with just enough 
strategically placed nails to hold 
it in place until the bolts can be 
installed. At this point, I drill 
and insert one bolt in every other 
layout location to keep the led-

A double ledger allows for a strong 
frame and an impenetrable flashing 
system that protects the house (draw-
ing right). Nails hold the first ledger 
in place until the bolts and lags are 
installed later. The plywood spacers 
come next, made with pointed tips 
to shed water     . Before the second-
ary ledger is installed, counterbore 
holes for two bolts and a lag screw are 
drilled at each spacer location     . With 
the secondary ledger held in place by 
nails, one person bores through the 
framing members, and bolts attach the 
ledger assembly to the house     .

Rubber membrane

The 1⁄2-in. by 
8-in. lags screw 
into sill plates.

A 1⁄2-in. pressure-treated 
plywood spacer separates 
the two ledgers.

Joist 
hanger  

INSTALL A TWO-LAYER LEDGER

1

2

3

1

Housewrap

Housewrap tucks 
under membrane.

Rabbet for siding

The 1⁄2-in. by 8-in. bolts are  
installed through the rim joist.

Drawings: Vince Babak

2

3

First deck board attaches  
to secondary ledger.

Flashing will 
be covered by 
housewrap and 
siding.



gers in place while the rest of the 
framing process continues.

6x6 posts and a double 
rim joist add strength
Once the ledgers are installed, I 
turn to the posts that support the 
opposite side of the deck. The 
posts fit into metal post bases 
bolted to the piers. On occasion, 
I’ve used custom-fabricated 
stainless-steel bases, but I usually 
use Simpson Strong Tie ABU66 
(800-999-5099; www.strongtie.
com). The post bases provide a  
secure connection, so the piers 
hold the deck down as well as up. 

A common choice for deck 
posts is 4x4 stock, but I prefer 
6x6s, which can be notched to 
hold a double rim joist and still 
stay strong enough to support 
the deck railing (drawing p. 54). 
To get the length of the first post, 
I level over from the top of the 
ledger and measure down to the 
post base (photos this page).

After squaring the bottom of 
the post, I transfer the measure-
ment to locate the notch. Corner 
posts are notched on two adja-
cent sides, while the notch runs 
along only one side of interme-
diate posts. I first cut the top 
and bottom of each notch at the 
proper depth. Then I plunge-
cut the edges of the notch. A rap 
with a framing hammer knocks 
out the waste, and I clean up the 
corners with a sharp chisel. 

While the posts are resting on 
sawhorses, I cut the tops, using 
the railing, trim, and framing 

Leveling over from the ledger determines the 
length of the posts    . Instead of rolling each 
post to square the bottom, line up the framing 
square underneath the post and draw the line 
with the pencil out of sight    . Cut the top and 
bottom of the notch first, then plunge-cut along 
the edges    . A routed chamfer softens the edges 
of the 6x6 posts    .

PREP THE POSTS

PRO TOOL

Bigger saw. My 

brother-in-law is a timber 

framer who works on our 

crew frequently. His big 

circular saw cuts to a  

33⁄4-in. depth, which lets 

me work on 6x6 posts 

without having to dig out 

my handsaw. Milwaukee 

101⁄4-in. circular saw (Part 

No. 6460; 800-729-3878; 

www.milwaukeetools 

.com); $340.

1

2

3 4

Longer level. I use 

this handy level in all  

phases of house framing. 

For deck framing, the level  

extends up to 13 ft., mak-

ing it useful for plumbing 

tall posts or for leveling 

over from a ledger to a 

pier. Extendable Level by 

Plumb-It (800-759-9925; 

www.plumb-it.com); $229.

1

4

3

2

PRO TOOL
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SQUARE THE CORNERS
Notches in the 6x6 posts keep the dou-
ble rim joists flush with the outside of the 
posts (drawing below). The first rim joist 
connects the corner post to the ledger 
and holds the post plumb     . After the 
joist is checked for level     , it is held 
square while a diagonal brace is nailed 
into place. Another rim joist helps to es-
tablish the opposite corner     , which is 
checked for square with a diagonal mea-
surement and secured temporarily with a 
2x4 brace     .

details to establish the length. 
Because 6x6 posts tend to look 
massive, I often soften the edges 
with routed chamfers.

Inner rim joists are installed 
first. Before setting the first post 
in place, I cut the inner rim joist 
for that end of the deck. The 
rim joist attaches to the double 
ledger at the house and slips 
into the notch on the corner post 
(photos this page). After starting 
a few nails to hold the rim joist in 
place, I adjust the post base until 
the post is plumb in both direc-
tions. When I’m satisfied, I drive 
the nails home. Then I square 
the rim joist to the ledger using a 
large measured triangle, such as 
a 6-8-10, and brace it in position. 

With the first post braced 
plumb and square, I move to the 
post on the opposite corner of the 
deck. I connect the first corner 
post to the opposite corner post 
with a long 2x10 for the inner 
rim joist. This rim joist holds 
the post plumb in one direction, 
while a regular joist keeps it 
plumb in the other direction.

This is a good place to explain 
that this deck wraps around 
the addition with 45° corners, 
so instead of framing for a 90° 
corner with a single post, I used 
two posts to form the 45° angle. 
I modified the notches for these 
posts to hold the 45° rim joist.

For the intermediate post be-
tween the corner posts, I simply 
measure down from the rim joist 
to the post base for the height of 
the notch. If the distance be-
tween posts cannot be spanned 
with a single length of framing, 
I stretch a taut string between 
the posts and measure down. 
As each intermediate post slips 
into place, I install a regular 
joist nearby to hold the rim joist 
straight and the post plumb. 

Joists are nailed twice
If the outside walls of the house 
are relatively straight and the 
corner posts are the same distance 

Joist 
hangers Inner rim 

joist holds 
the deck 
joists.

Double rim joist 
fits flush with 
outside of post.

Chamfers soften edges 
of beefy 6x6 posts.
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1 2

3

4

Outer rim joist 
is mitered for 
finished look.

1

4

3

2

SQUARE THE CORNERS



from the house, I cut all the deck 
joists to the same length. I reject 
stock that’s excessively crowned 
or bowed. I mark crowns on all 
the joists and set them where 
they can be accessed easily. 

Joists have to be installed 
with proper hangers, and in an 
ideal world, you would set the 
hangers first, drop in the joists, 
and nail them off. But even the 
best grades of framing material 
vary too much in width for this  
approach. So I nail the joists 
in place first and then install 
the hangers. Following those 
steps keeps the tops of the joists 

aligned properly with the tops of 
the ledger and rim joists. With 
just the inner rim joist in place, 
I can drive nails directly into the 
joists to secure them. A toenail 
on each side holds each joist in 
place at the ledger end. 

Once the joists are in place, I 
check the posts with a level, cast-
ing an eye along the perimeter to 
make sure everything is straight. 
Then one crew member tacks 
the hangers in place with the  
integral tabs on them; another 
follows with a pneumatic posi-
tive-placement nailer. We finish 
installing the ledger by drilling 

and driving 
through-bolts 
and lags. If 
the deck is large, I break out an 
automotive pneumatic nut driv-
er, which makes quick work of 
the bolts and lags. 

The last step is installing the 
outer rim joist. For the strongest 
assembly, I offset any butt joints 
from the joints in the inner rim 
joist. On this deck, the outer 
rim joist was also the finished 
surface, so I chose the nicest-
looking stock and mitered the 
corners for a more finished look 
(photo right).

Although the frame is now 
ready for the decking, I often 
cover the joists with plywood 
while the project is under way. 
As with the finished floors  
inside, I try to install the decking 
after the heaviest work has been 
done to keep it looking nice. 

John Spier and his wife, Kerri, 
own Spier Construction, a 
custom-home building com-
pany on Block Island, R.I. 
Photos by Roe A. Osborn.

Faster wrench. Whenever I have  

a lot of lags to drive, my impact wrench 

comes to the rescue of my bruised knuck-

les. Porter-Cable 1⁄2-in. pneumatic impact 

wrench (Part No. PT502; 800-321-9443; 

www.porter-cable.com); less than $100.

Accurate nailer. The most tedious 

part of deck building is putting in joist hang- 

ers. On the first job, the Paslode nailer paid 

for itself in time saved. Boredom relief was 

a bonus. Paslode Positive Placement Fram-

ing Nailer (Part No. 5250PP; 800-222-6990; 

www.paslode.com); $485.

With the inner rim 
joist set around the 
perimeter, the tops of 
the deck joists align 
with the rim, and nails 
through the rim hold 
them in place until 
the hangers can be in-
stalled     . The ledger 
end of each joist is toe-
nailed. For this deck, 
the outer rim joist is 
the finished face, so 
the best-looking stock 
is used. Mitered cor-
ners create a more fin-
ished look     .

1

2

FINISH 
THE FRAME
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On the face of it, building a deck 
looks like an easy project, and 
for the most part, it is. There 
are lots of ways to plan and  

install deck boards, and it seems as if I’ve 
tried most of them. Over the years, I’ve  
refined a process that works for me. Depend-
ing on the deck, I might vary the process a 
bit, but for the most part, I follow the same 
practice: Order deck boards, manage joint 
layout, lay down boards with correct spacing, 
and attach the decking with neatly aligned 
screws. At each step, I try to work efficiently  
because it’s easy to get bogged down if you’re 
not careful. 

First, protect the joists
I used to assume that pressure-treated deck 
joists would last forever, but they can rot, 
especially boards made of incised hem-fir 
or Douglas fir whose treatment penetration 
doesn’t reach the core of the lumber. Deck 
fasteners act as wedges and split the joist 
tops. This splitting might not occur initially 
if the joists are still wet, but it’s inevitable that 
over repeated drying and wetting cycles, the 
joist tops will crack. Capillary action draws 
moisture between the deck boards and the 
joist tops, and that moisture settles into the 
cracks. Add bits of debris into the mix, and 
it’s just a matter of time before decay takes 
hold like a cavity in a candy lover’s tooth.

One simple way to help the joists resist 
water damage is to protect the tops with a 
strip of builder’s paper or roofing membrane 
cut at least a half-inch wider than the joist. 
The material sheds water that gets between 
the deck boards away from the joist. I first 
saw this technique when dismantling an old 
porch floor. Even though the decking had 

Fine Homebuilding

Deck Boards    Done Right
Keep an eye on the stringline, and have a handful of spacers 
and a board straightener within easy reach

by mike guertin

Note: The membrane draped over the joists is part of an 
integral deck-drainage system that shelters the space below. 
Watch for an upcoming article on deck-drainage systems.

Drawing: John Hartman
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Deck Boards    Done Right

to keep water from 
invading the joists through 
splits caused by deck 
fasteners, staple a 2-in. 
strip of builder’s paper or 
roofing membrane on the 
tops of all joists. 

Leave enough overhang 
for a clean trim cut.

Joists run
perpendicular 
to the house.

One-by cross-blocking on 
16-in. centers supports 
decking.

One-by blocking provides 
support along the miter and 
is held 2 in. apart to allow 
drainage.

Plan ‘em out
It’s easier to maintain a 
straight run of decking if the 
joints are staggered. I like 
to separate butt joints on 
adjacent boards by at least 
three joists, and I don’t repeat 
a butt joint on the same joist 
for at least four courses.

Line ’em up
To deck efficiently and still allow 
for adjustments, I work the 
boards in groups. I place four or 
five boards, then insert spacers 
at every fourth joist. After I run a 
stringline, I check the alignment 
of the last board and the 
distance between the stringline 
and the house.

Tack ’em down
I tack-screw only the last board, 
which locks the rest of the 
group in place. Then I recheck 
the line and finish fastening the 
last board. I continue laying 
groups of boards along those 
same courses all the way to the 
end, then go back and screw 
down the field.

1

2

3

Create the 
100-year joist

Mitered decks 
need extra blocking

Vycor 
(www.grace.com)

YorkWrap 
(www.yorkmfg.com)

Synthetic roof 
underlayment

#30 builder’s paper

1

2

3

4

3

4

2

1

where the framing 
changed direction, i added 
blocking to support the 
last few feet of decking.

Stringline gives you a reference 
to keep decking straight.
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reached the end of service, the 80-year-old Douglas-fir 
joists were in nearly perfect condition; each was capped 
with a 3-in.-wide strip of #30 tar paper. Where the tar 
paper had failed, the joists were rotted. Many manufac-
turers sell plastic, rubber, and self-adhesive strips just  
for this purpose. Instead of buying material, I often cut 
my own joist caps from roll ends of tar paper and syn-
thetic roof underlayment that I’ve saved. With the joists 
protected, I can start installing the decking, using the 
layout I planned.

Board lengths should reflect deck size
When a deck is short enough, I order boards to span  
the full length. This works well for decks that are 12 ft.,  
16 ft., and even 20 ft. if you can find long boards. When 
I’m framing the deck, I often downsize it slightly (15 ft. 
10 in. instead of 16 ft., for example) so that a full-length 
board will have enough overhang at the ends for a clean 
trim cut.

When a deck is greater than stock lengths can span,  
I plan for the joints to fall in a sequence at least 4 ft. apart 
(drawing p. 45). The decking looks better, and it’s easier  
to keep decking straight when joints are spread through-
out the field of boards. I also avoid boards shorter than 
4 ft. at the ends for appearance’s sake. Rather than just 
ordering a mountain of single-length boards and cut-
ting them as needed, I select a combination of lengths 
to match the overall deck length. For a 22-ft. deck, I 
might order 16-ft. and 12-ft. boards (half a 12-footer is 
the makeup); on a 42-ft. deck, I would work with 16-ft. 
and 10-ft. boards.

The L-shape of the 58-ft.-long deck shown here leaves 
a variety of cutoffs that I could use to finish one course 
or to start the next. The trick is managing those pieces 
to avoid waste. I worked with 16-ft. boards as my pri-
mary stock. Starters were 16 ft., 12 ft., 8 ft., and 4 ft. I ran 
out the courses with 16-ft. boards and used the cutoffs as 
starter stock. Boards sometimes have snipe near the ends 
that creates a narrower or wider spot within 18 in. of the 
butts. Offsetting the joints by 4 ft. spreads out these dif-
ferences in width through the field. 

Start at the rim, and work to the house
Many builders start the decking from the house and work 
toward the rim. This sequence is fine provided that you 
plan the course spacing or design the deck frame so that 
you don’t end up with a narrow board at the outside edge. 
Narrow boards (less than half a board’s width) at the peri- 
meter are hard to fasten, limit the overhang, often loosen, 
and look funny. I work from the rim toward the house so 
that I can start with a full-width board at the posts. 

Notching accurately around the posts is critical to get-
ting a straight start for the decking. After the first board 
is established, I select a bunch of straight, uniform boards 
and lay down three to four courses. Spacers placed every 
4 ft. to 6 ft. help me to gauge the gap between the deck 
boards. (On this project, I used decking that was kiln-

start with a straight 
run and clean notches
I align the first board by pulling a string from one 
end of the deck to the other to represent the inside 
edge of the board. Keep in mind that this board will 
overhang the rim 3⁄4 in. (1) I measure the distance 
between the string and the post, and transfer that 
measurement to the board, marking the depth of the 
notch. (2) I use a Speed Square to locate and transfer 
the locations of the post sides. (3) When cutting the 
notch, I aim for a notch that’s 1⁄16 in. to 1⁄8 in. bigger 
than the post. (4) The gaps permit water to drain 
through rather than be drawn into a tight joint between 
decking and post. Posts are likely to swell and shrink 
with moisture changes, too, so the gap allows seasonal 
movement of the post that won’t split the board.

3 42
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Screw guns 
that save 
your back 
and knees
an auto-feed screw 
gun isn’t as fast as a 
pneumatic nail gun, 
but it does allow 
you to work upright 
rather than on all 
fours. and screws 
have much better 
holding power. i’m 
a fan of auto-feed 
screw guns with 
either a handle or 
shaft extension. 
once you develop 
a rhythm, you can 
drive screws with 
near-pinpoint accu-
racy. one key to 
driving consistently 
is to follow through 
the drive with even, 
determined pres-
sure until the driver 
has finished setting 
the screw.

Pam (www.pam
fast.com), makita 
(www.makita.com), 
muro (www.muro
.com), senco (www
.senco.com), Quik 
drive (www.quik
drive.com), and 
other manufacturers 
offer complete auto-
feed screw-gun 
kits or accessory 
extensions that cost 
about $300.

1

the First straight run 
sets the standard
To establish the first straight board at the 
posts, I drive a screw into every fourth 
joist. (1) After using a stringline to check 
that the board is straight, I adjust as 
needed and drive the rest of the screws. 
Decking looks better when the fasteners 
are installed neatly. To this end, I make a 
low-tech jig from a piece of thin plywood 
marked for each screw position. (2) I orient 
the guide along the joist edge viewed 
between the deck boards, and I use my 
foot to hold it while driving screws from an 
auto-feed gun. My goal isn’t precise screw 
location, just close alignment that doesn’t 
catch the eye.

2

If you use screws, 
match them to the decking

Wood decking screws have ribs 
(or wings) on the underside 
of the screw head or wings 
that open a countersink or 
press the deck board into 

the decking. 

Screws made for composite 
and plastic decking have 
wings or reverse threads 
under the head to cut a pilot 
hole for the head to seat. 
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SPACERS KEEP THE GAPS CONSISTENT

I save scraps of thin plywood 
and cut U-shaped spacers that 
straddle the joist to stay in 
place. (1) The spacers I made 
for this job were about 5⁄16 in. 
thick. There are also commercial 
plastic devices made in different 
thicknesses and styles (photos 
below). As the decking courses 
near the house, I make sure that 
the last board isn’t too narrow 
(not less than half a board) and 
that the gap between the house 
and the board is about 3⁄4 in. 
wide. (2) Here, to close the 
space at the house, I padded the 
plywood spacers with plastic coil 
stock on the last five courses; the 
incremental gain added up to 
5⁄16 in., just enough to bring 
the gap at the house within 
tolerances. (3) I levered a flat bar 
against the house to tighten the 
last few courses; a scrap of
decking protects the siding. 
Spacers also keep miters open 
and dry. (4) After using a rip 
guide to cut the 45° angles in 
place on one side of the deck’s 
miter, I could cut the mating 
pieces on a miter saw first and 
screw them down. To keep joints 
at a uniform space that would 
drain properly, I used a strip of 
plastic coil stock as a gauge. 

1

2

4

3

Deckit spacers 
are meant to be used repeatedly as a 
gauge, like my plywood versions. $10 for 
a 4-pack; http://gawain.membrane.com/
deck_spacers.

ready-made
deck sPacers

are meant to be used repeatedly as a 
Deck Spacers 
are stay-in-place spacers that cap 
the joists and help to shed water 
and debris. $18 for a box of 100; 
www.strongtie.com.

Deck-Mate 
is a spacer and a screw-layout 
jig in one. $5 each; www.johnson
level.com.

FINE HOMEBUILDING48 Bottom photos, this page: Krysta S. Doerfler

COPYRIGHT 2009 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



dried after treatment, so I needed to establish uniform 
gaps between the boards.) 

When I’m driving deck screws or nails without pilot 
holes, I skip the board ends and return later to drill the 
pilot holes for stainless-steel trim screws. I’m less likely to 
split boards using that technique.

Decking doesn’t always run precisely parallel to the 
building. This can be due to the rim and building being 
out of parallel or to the deck boards going out of align-
ment during installation. There are a couple of ways to 
deal with out-of-parallel decking: A couple of boards 
in the last set of decking can be ripped with a taper, or 
the joint spacing can be adjusted. Minute adjustments 
in board width or joint spacing spread out over several 
courses won’t catch the eye. Using one of these microad-
justments avoids a severe taper rip of the last board next 
to the house, where it can be seen easily.

I always leave a 1⁄2-in. to 3⁄4-in. space between the last 
deck board and the house. Water and any debris fall-
ing into the area will be flushed out rather than become 
trapped against the flashing, where it can fester and 
accelerate corrosion of metal flashing or rot the deck 
board. On this project, the last set of deck boards ended 
11⁄8 in. shy of the building, which is a bigger space than 
I prefer. To close the gap, I added 1⁄16 in. to the last five 
spaces by inserting a couple of shims made of plastic coil 
stock at each plywood spacer. The resulting space to the 
building was a strong 3⁄4 in. 

When the decking changes direction, don’t 
forget the blocking
The framing of this L-shaped deck ran perpendicular to 
the building. The decking met at the corner in a 17-ft.-
long miter. From the corner of the house to the corner of 
the deck, I added diagonal blocking between the joists to 
pick up the 45° cuts (drawing p. 45). Rather than a single 
line of blocking, I added two rows of diagonal blocking 
spaced about 2 in. apart along the 45° cutline. The space 
lets water drain through the butt joints and moves the 
screw location farther from the end to reduce the chance 
of splitting the boards.

I also had to cross-block joists parallel to the deck 
boards from the bottom of the L. Blocking is screwed to 
the joists and is cleated beneath the drainage membrane 
for additional support.

I ran the first section of decking beyond the 45° cut-
line. Then I snapped a chalkline and used a plywood 
straightedge to guide a perfect cut. I cut 45° ends on the 
adjoining boards with a miter saw, then ran the rest of 
the deck pieces in each course toward the end of the deck. 
I trimmed the butt ends overhanging the deck after all 
the decking was laid. □

Contributing editor Mike Guertin is a builder and 
remodeling contractor in East Greenwich, R.I. 
His Web site is www.mikeguertin.com. Photos by 
Charles Bickford, except where noted.

Three tools 
tame wild wood
Pressure-treated deck boards are often warped, but there’s 
no reason to discard them—just tame them with a board 
straightener. years ago, i’d screw a cleat to a joist and drive 
a wedge-shaped block between the unruly board and the cleat 
to straighten the board. now, there are tools to straighten 
boards efficiently. each is engineered to use the nearest joist 
as an anchor and then is levered into the crooked board. 
the levers can be held in position until the board is fastened.

CEPCO BOWRENCH
$60 
Pro: great leverage; 
use with either hand.

Con: can dent soft 
decking.

www.cepcotool.com

VAUGHAN BOWJAK
$35
Pro: small; compact; 
easy to use.

Con: can rip joist tape.

http://hammernet.com/

STANLEY 
BOARD BENDER 
$45
Pro: can be foot-activated; 
great clamp.

Con: shorter range of 
movement against board.

www.stanleytools.com 
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Reconsidering

Rot-Resistant 
Framing 
Material

Copper- and borate-based 
preservative treatments have 
proven effectiveness, but 
structural plastics are more 
durable and are made from 
recycled materials

BY SCOTT GIBSON

F or 60 years or so, a com-
pound called chromated 
copper arsenate (CCA) 
successfully protected 

structural lumber from the harm-
ful effects of weather, bugs, and 
microbes. Eased off the consumer 
market at the end of 2003 due to 
concerns about its toxicity, CCA was 
replaced by two other compounds 
also rich in copper but without the 
arsenic or the chromium: alkaline 
copper quaternary (ACQ) and cop-
per azole (CA). Now, nearly four 
years later, they remain the only resi-
dential choice for treated wood rated 
for ground contact.

Technology in lumber treatment is 
moving forward, however. Manu-
facturers are working hard on more-
benign organic compounds that not 
only eliminate the corrosive effects 
of traditionally treated lumber prod-
ucts but that also can be used directly 
in the ground. 

Until that technology is ready for 
market, three effective structural 
materials can be used when mold, 
insects, and decay are a concern. 
Each has varied applications, levels 
of protection, and price differences.

Copper-based ACQ and CA are 
highly recognizable materials that 
continue to dominate the preserved-
wood industry. Borate-infused lum-
ber is not a new technology, but it 
is a fast-growing, nontoxic alterna-
tive to metal-based treatments. And 
plastics, which typically have been 
thought of only as decking mate-
rial, are emerging as another viable 
structural material.

Each material has significant 
strengths and weaknesses that are 
important to understand before 
being incorporated in any type of 
building project.

Contributing editor Scott Gibson 
lives in East Waterboro, Maine. 
Photos by Krysta S. Doerfler, 
except where noted.
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Reconsidering

Rot-Resistant 
Framing 
Material

ACQ and CA are the two copper-based 
compounds that have been the indus-
try standard for residential use since 
chromated copper arsenate (CCA) was 
phased out in 2003. Readily available, 
ACQ- and CA-treated lumber products 
have established a reliable track record 
of protection against moisture, mold, and 
insects, as well as endured the effects of 
direct ground contact. Don’t be misled, 
though: Not all copper-based treated 
wood is intended for in-ground use. 
Copper-rich preservatives are forced 
into wood with various retention levels 
depending on the lumber’s intended 
end use. A label attached to each piece 
of lumber specifies the wood’s proper 
application. (See FHB #160, p. 83.)

The transition from CCA to ACQ and 
CA has not been seamless. Eliminating 
arsenic and chromium reduced treated 
lumber’s toxicity but significantly 
increased the wood’s corrosive effect on 
steel fasteners and hardware, as well as 
on some types of flashing.

Copper corrodes steel—like nails and 
joist hangers, for example—through a 
process known as galvanic corrosion. 
When these two dissimilar metals come 
in contact and are exposed to moisture, 
the less-resistant, more-active metal 
(steel) becomes anodic and literally is 
consumed by the cathode, or the stron-
ger, more-noble metal (copper).

The increased levels of copper also 
have made ACQ and CA lumber more 
expensive, and the absence of chro-
mium allows more copper to leach into 
the environment. That’s a problem for 
aquatic organisms, and it could lead to 
government restrictions in the future. 
As a result, the industry sees ACQ and 
CA as a step on the way to third-
generation treatments.

Best uses: Sill plates, decks, 
 landscape ties, and outdoor structures

The Good
• Readily available at lumberyards and home   
 centers. 

• An able successor to CCA lumber. Suitable   
 for both aboveground and in-ground   
 applications. 

The Bad
• Builders required to use pricier hot-dipped   
 galvanized or stainless-steel hardware.

• Overall effect on the environment is still   
 unknown, so disposal is a concern. 

Cost
 2-in. by 6-in. by 8-ft. stud: $8
 6-in. by 6-in. by 8-ft. post: $22
 4-ft. by 8-ft. by 1⁄2-in. plywood: $38

Sources
 NatureWood 
 www.osmose.com

 ProWood ACQ
 www.ufpi.com

 Wolmanized Outdoor Wood 
 www.wolmanizedwood.com

ACQ/CA
Modern copper-based treatments 
             are less toxic but highly corrosive

Alkaline copper quaternary/copper azole
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The future of wood preserva-
tives most likely belongs to 
an emerging class of carbon-
based compounds. 

Chemical Specialties Inc. (CSI),
for example, is expected to 
begin production of an organi-
cally treated lumber called 
Ecolife. According to CSI, the 
wood will be less corrosive 
to metal fasteners than wood 
treated with copper-based 

preservatives. Ecolife’s intend-
ed use is outdoors—as decking 
material, for example—but not 
for ground contact. However, 
the company says it expects 
to have ground-contact pre-
servatives on the market soon.

Developing an effective 
organic treatment that can be 
used outside and especially in 
contact with the ground is no 
easy task. There are many eco-

nomical and technical road-
blocks in the way. Lengthy 
government and code reviews 
are just one of the many inhib-
iting factors.

Dr. Darrell Nicholas, a pro-
fessor and researcher at the 
College of Forest Resources 
at Mississippi State University, 
points to a compound called 
PXTS as a good example of 
the pitfalls in the approval 

New compounds and organic treatments are on the way

TimberSIL claims 
to revolutionize 
wood preserva-
tion, but lacks 
hard data.

Borate is absorbed easily into wood 
fibers, making it ideal for treating lum-
ber. Borate also has a proven history as 
an effective agent against mold, wood-
destroying microbes, and insects like 
the Formosan termite. 

Among its positive qualities, borate 
can be infused in the array of lumber 
used in construction, including I-joists, 
2x studs, sheathing, and even LVLs. 

Borate has one serious fault, however: 
a tendency to leach out of wood under 
frequent water exposure. This quality 
makes borate unsuitable for outdoor 
or in-ground use. According to some 
manufacturers, though, brief job-site 
storage—up to six months—won’t 
affect the lumber’s protective quality. 

Efforts to fix the leaching problem 
are under way. “The holy grail of wood 
preservation is a borate that’s nonleach-
able,” says Tor Schultz of Mississippi 
State University’s College of Forest 
Resources. “In the lab, borates can be 
modified so that they won’t leach out of 
the wood, but as permanence increases, 
effectiveness drops like a rock.”

Until the leaching limitation is over-
come, borate-treated lumber will remain 
a smart choice for locations not directly 
exposed to the weather or in homes 
where mold allergies are an issue. 

Best uses: Sill plates; 
 exterior-wall framing; zone framing  
 in mold-prone locations like sheds,  
 outbuildings, and basements

The Good
• Not harmful to humans, pets, or the  
 environment. 

• Can be disposed of like untreated  
 lumber and even can be burned.

• Has no corrosive effect on metal   
 fasteners or hardware. 

• Can be applied to dimensional   
 as well as engineered lumber.

The Bad
• Preservative readily leaches out of  
 wood in wet conditions.

• Can’t be used in ground contact   
 or in areas with high exposure to   
 the elements.

• Some manufacturers suggest that   
 cut ends be coated with a borate   
 solution, which slows construction  
 time.

Cost
 FrameGuard 
 2-in. by 4-in. by 9-ft. stud: $3
 BluWood 
 2-in. by 4-in. by 10-ft. board: $5.50
 BluWood 
 4-in. by 8-in. by 3⁄4-in. plywood: $22

Sources
 BluWood
 www.perfectbarrier.com

 FrameGuard
 www.wolmanizedwood.com
 Hi-bor and Advance Guard
 www.osmose.com

BORATE
This naturally occurring mineral salt is a great 
wood preservative in dry environments
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process. PXTS, an organic sul-
fur treatment developed by 
Akzo Nobel, looked promis-
ing after years of testing. It 
showed virtually no toxicity 
to humans, and it was effec-
tive in protecting wood. The 
company got the compound 
approved for industrial use, 
Nicholas says, but efforts to 
win residential approval were 
shelved, at least in part 

because the approval process 
took so long.

Nicholas says that chemical 
companies are working vigor-
ously to produce new organic 
treatments, and he expects 
several to be available in the 
next few years.

A company called Timber 
Treatment Technologies (TTT) 
is taking another approach 
with a product called Timber-

SIL. Relying on a proprietary 
combination of sodium silicate 
and heat, TimberSIL is sup-
posed to be noncorrosive 
to fasteners, nonleaching, 
nontoxic, and fire-resistant, 
and it also is suitable for 
ground contact.

Distribution, however, is lim-
ited, and the company has 
become entangled in a 
legal dispute with its original 

treater. Also, TTT has not 
publicized independent per-
formance data verifying the 
claims that have been made 
about TimberSIL.

Although it has won new-
product awards from Popular 
Science and Metropolitan 
Home magazines and the 
GreenSpec Directory, there 
are still a lot of questions to 
be answered about TimberSIL.

Made with high-density polyethylene 
and fiberglass, this material is available 
in dimensions from 5/4-in. deck boards 
to 12x12 posts and even as sheathing 
designed to replace plywood.

Plastic lumber doesn’t absorb water, so 
it won’t crack or rot over time. It does 
not leach; it resists insect and mold dam-
age; and it resists degradation from oil, 
fuel, and fungi. Used milk jugs, recycled 
detergent bottles, and the like make up 
the plastic component of the lumber, so 
it’s also a green building material. Sound 
perfect? It might be for high-stress marine 
and commercial environments where 
even conventional pressure-treated lum-
ber isn’t tough enough. 

However, plastic lumber has three major 
drawbacks: cost, weight, and flexibility. 
Two or three times as expensive as 
treated wood, plastic lumber weighs a 
lot: A 10-ft.-long 2x4 can weigh more 
than 20 lb. This material is also suscepti-
ble to “creep,” a tendency to sag under 
a load over time. As a result, structural 
plastics are limited to shorter span dis-
tances than equally sized dimensional 
lumber. Residential use of the material 
is not yet listed by the International 
Residential Code (IRC), so it might be 
limited to housing projects that carry an 
engineer’s stamp; check with local build-
ing officials for approval.

Best uses: Outdoor   
 and marine projects 
 like sheds, playgrounds,  
 decks, docks, and   
 retaining walls

The Good
• Resists decay in even the  
 most severe 
 environments. 

• Nontoxic and nonleaching.

• Requires little 
 maintenance once in   
 place.

The Bad
• Load-bearing capacity is   
 less than dimensional 
 lumber of the same size.

• It’s heavy, expensive, and  
 currently not recognized by  
 the IRC. 

Cost
 FiberForce 2-in. by 4-in. by  
 9-ft. stud: $27
 4-ft. by 8-ft. by 1⁄2-in.    
 plywood: $113

Sources
 American Composite Timbers   
 www.compositetimbers.com

 FiberForce     
 www.plasticboards.com

 Trimax Structural Lumber   
 www.trimaxbp.com

FRPL  
Plastic lumber is extremely durable 
and environmentally friendly

Fiberglass-reinforced plastic lumber
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I t wasn’t that hard to per-
suade Atlanta-based deck 
builder Donnie Miller to 

switch to synthetic decking. 
“Deep down, everyone likes 
wood,” Miller says. “But most 
people aren’t willing to do all the 
maintenance that keeps a wood 
deck looking good.” 

Synthetic decking certainly 
provides a no-maintenance alter-
native to wood. Until recently, 
though, the limited variety of 
synthetic-decking colors and 
styles has been a turnoff for 
many designers, builders, and 
homeowners. No more. Today, 
more than 60 different brands of 
synthetic decking are available, 
with an impressive selection of 
colors, textures, and styles.

Cost is still an issue
The major objection to man-
made decking is cost. Depend-
ing on the synthetic decking 

Synthetic 
    Decking

Fine Homebuilding JUNE/JULY 2005

Now available in a variety of colors and 
textures, this durable array of products 
won’t rot, splinter, or crack.
                           

BY CHRIS GREEN

What’s not to like?

Takes Off

Which one is ipé?
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80%
Market share of pressure-
treated decking in 2004.

198%  
Increase in synthetic-
decking sales from 2000 
to 2004.

-4%
Decrease in market share 
of pressure-treated lum-
ber from 2000 to 2004 
(84% to 80%). 

23%
Expected annual growth 
of wood-plastic compos-
ite decking from 2004 to 
2009.

0%
Expected annual growth 
of pressure-treated lum-
ber from 2004 to 2009.

Analysis provided by Lou Rossi, 

senior partner with Principia 

Partners, an Exton, Pa., consult-

ing firm focused on the building 

industry.

Synthetics
gain on 
treated 
lumber

Fine Homebuilding JUNE/JULY 2005

FAKE WOOD
      NEVER LOOKED SO GOOD

Of the four samples at left, two are wood, and two are not. On the far 
left is a sample of Trex’s new Brasilia decking in cayenne. The piece of 
wood to its right is ipé. On the near left, it’s Trex again, this time in 
burnished amber; to its left is a piece of Cambara mahogany.

you choose, costs range from 
2 to 5 times that of pressure-
treated wood. Bear Board, one 
of the least-expensive brands of 
synthetic decking, costs around 
$1.89 per lin. ft. At the high end, 
you can pay up to $5 per lin. ft. 
for vinyl-decking boards.

When synthetic materials are 
viewed as part of a complete 
job, however, costs are more in 
line, averaging 25% to 50% more 
than a pressure-treated wooden 
deck, depending on your choice 
of materials. 

Consider appearance, 
availability, and 
installation details
Once you get past the cost of 
these new man-made decking 
products, appearance is likely 
to be the biggest factor in what 
to choose. A world of color 
beyond the wastepaper gray of 
the early 1990s now is available. 
Many products come in four col-
ors, and as shown below, Trex’s 
Brasilia decking resembles exotic 

hardwoods. Textures range from 
smooth to coarse wood-grain 
patterns. Some, like EverGrain 
and Procell, are more convincing 
than others. Accessories such as 
handrails, balusters, trim boards, 
and moldings are common.

There is one other subjective 
aspect of appearance to consider: 
the way a particular decking 
matches your house. Some are 
smooth, others rustic, and still 
others look like plastic. Your 
house will provide clues about 
which direction to go. 

Once you find what you like, 
you have to make sure you can 
get your hands on the product. 
Even though more than 60 U.S. 
companies now are making var-
ious synthetic-decking products, 
local access to more than a dozen 
of these products is unlikely. 
Most lumberyards and home 
centers stock no more than a 
few brands. To get a less popu-
lar brand, you can order directly 
from the manufacturer, but 
you’ll pay extra for shipping. 

The news about installation 
details and workability of syn-
thetic decking is mostly good. 
Ordinary carbide-tipped cutting 

tools easily cut and shape these 
highly consistent materials. Con-
tractors prefer working with 
composites over wood because 
there’s no waste due to material 
defects. One downside, however, 
is weight. Some of the compos-
ites approach 3 lb. per lin. ft.

For custom-routed edge pro-
files, you must buy solid deck-
ing. Hollow or ribbed decking, 
which is usually thinner and 
lighter, can’t be milled to create 
custom profiles, so end caps and 
channels are used as edging. A 
range of readily available hid-
den and other fasteners installs 
at least as quickly as they do in 
wood (sidebar p. 48). 

Products continue 
to improve
Before spending thousands on a 
product that’s still relatively new, 
you may have questions about 
manufacturers’ claims. Warran-
ties of 10, 25, and even 50 years 
are common. Will the synthetic 
material really hold up? A little 
perspective might help.

In truth, synthetics and wood-
plastic composites (WPCs) aren’t 
all that new. One of the first ex-
amples of WPCs was a gear-shift 
knob for a 1916 Rolls-Royce; that 
gear-shift knob was composed of 
wood flour and Bakelite, the first 
modern plastic. Made from phe-
nol and formaldehyde, Bakelite
became “the material of a thou-

Main text continued on p. 49

Which one is mahogany?
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POLYETHYLENE-BASED

APPEARANCE, COST, AND            ACCESSORIES HELP YOU DECIDE

More than 60 manufacturers 
nationwide now produce 

synthetic-decking products. We 
don’t have space to feature 
every product, so we’re focusing 
on those that are most widely 
available, and those with unique 
products or features. Choosing 
won’t be easy. Products look 
better than ever with convincing 
colors, textures, handrail sys-
tems, and trim profiles avail-
able. That said, distribution is 
spotty. Product availability will 
have a big influence on what you 
buy. Shop prices carefully; they 
vary, sometimes wildly within the 
same area.

Polypropylene and wood-fiber 
composites are currently a 
smaller part of the market. 
They use a stiffer, denser plas-
tic capable of spanning longer 
distances. Using screws to 
fasten the decking without 
predrilling isn’t recommend-
ed. The examples shown here 
have grooved edges to 
accept hidden fasteners.

The products in this catego-
ry are a small but growing 
part of the synthetic decking 
sold. Some are all plastic. 
Others are mostly plastic 
with some nonwood fiber 
added. The benefit is that 
problems with mold and 
seasonal movement caused 
by the moisture in wood 
are eliminated.

More wood-plastic composite 
decking is sold than all other 
synthetic decking combined, 
and polyethylene-wood 
blends lead the way. They are 
durable, strong enough to be 
used as decking, and easy to 
work with. They are, however, 
softer than the other plastics, 
which limits the joist spacing 
and makes them wear a little 
more easily. 

POLYETHYLENE-BASED COMPOSITES

POLYPROPYLENE-BASED COMPOSITES

WOOD-FREE PLASTICS

Trex comes in 5/4x6 and 2x4 planks in seven colors, 
and 2x6 planks in five colors. The decking is available 
in 12-ft., 16-ft., and 20-ft. lengths. Trex has a handrail 
system along with a handrail-installation jig. Nails, 
screws, or hidden fasteners can be used with Trex, 
which is made from 97% recycled material and comes 
with a limited 25-year transferable warranty. Cost is 
between $2 and $3 per lin. ft., depending on style and 
color.  Trex Co. Inc.; 800-289-8739; www.trex.com 

GeoDeck comes in 5/4x6 square, 5/4x6 tongue-
and-groove, and 2x8 planks in 12-ft., 16-ft., and 20-ft. 
lengths. It can be fastened with stainless-steel nails 
or screws or with hidden fasteners. Available in three 
colors, GeoDeck has an accompanying handrail system 
and a 20-year limited warranty. Cost of a 5/4x6 plank 
is about $2.25 per lin. ft.  Kadant Composites Inc.; 
877-804-0137; www.geodeck.com 

ChoiceDek is available in 5/4x6 and 2x6 planks in 
a variety of colors in 12-ft., 16-ft., and 18-ft. lengths. 
It includes a handrail system and is made from 100% 
recycled material. Fastening with 3-in. stainless-steel 
screws is recommended. ChoiceDek has a limited 
lifetime warranty. Cost of a 5/4x6 plank is about $1.75 
per lin. ft.  A.E.R.T. Inc.; 800-951-5117; www
.choicedek.com 

WeatherBest decking comes in 5/4x6 planks 
in 12-ft., 16-ft., and 20-ft. lengths in four colors. 
A matching handrail system and a 1⁄2-in. by 6-in. 
trim board are available. Stainless-steel screws are 
recommended for fastening. WeatherBest comes with 
a transferable 10-year limited warranty. Cost is about 
$2.25 per lin. ft.  Louisiana-Pacific Corp.; 888-820-
0325; www.weatherbest.com 

EverGrain, made from compression-molded 
polyethylene, has unique wood graining. It comes in 
5/4x6, 2x4, and 2x6 planks in various lengths; 2x4 and 
2x6 planks will span 20 in. o.c. EverGrain comes in four 
colors and has a railing system that includes composite 
post sleeves, caps, and a 1⁄2-in. by 12-in. skirtboard. 
Fasten it with nails, screws, or hidden fasteners. 
EverGrain has a 10-year limited warranty. Cost of a 
5/4x6 plank is around $2 per lin. ft.  Epoch Composite 
Products Inc.; 800-405-0546; www.evergrain.com

TimberTech comes in 5/4x6, 2x6, and 2x6 tongue-
and-groove planks in four colors in 12-ft., 16-ft., 
and 20-ft. lengths. The 2x6 and 2x6 tongue-and-
groove planks will span 24 in. o.c. Stainless-steel or 
coated deck screws are recommended as fasteners. 
TimberTech comes with a handrail system, various 
trim profiles, and a 10-year limited warranty. Cost of a 
5/4x6 plank in a 16-ft. length is about $2.50 per lin. ft.   
TimberTech; 800-307-7780; www.timbertech.com 
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APPEARANCE, COST, AND            ACCESSORIES HELP YOU DECIDE

CrossTimbers comes in two styles of 5/4x6 planks: square and grooved edges. 
The decking is available in 12-ft., 16-ft., and 20-ft. lengths in five colors. Products 
include a matching handrail system with 1⁄2-in. by 6-in. trim board. Stainless-
steel screws are recommended for square-edged decking; the grooved plank 
accommodates hidden fasteners. CrossTimbers has a 25-year limited warranty. 
Cost of a 5/4x6 square-edged plank is about $2 per lin. ft.  Elk Composite Building 
Products Inc.; 866-322-7452; http://composites.elkcorp.com

CorrectDeck comes in two styles of 5/4x6 planks: square and grooved edges. The 
decking is available in 12-ft., 16-ft., and 20-ft. lengths in four colors. A matching 
handrail system and a 3⁄8-in. by 111⁄4-in. trim board are available. Stainless-
steel screws are recommended for square-edged decking; the grooved plank 
accommodates special Correct-Ty hidden fasteners. CorrectDeck has a 25-year 
limited warranty. Cost of a 5/4x6 square-edged plank is about $2 per lin. ft.  
Correct Building Products LLC; 877-332-5877; www.correctdeck.com

Deck Lok, 100% PVC tongue-and-groove deck-
ing, comes in 2x6 planks in 12-ft., 16-ft., 20-ft., and 
24-ft. lengths in four colors. A complete handrail sys-
tem and trim profiles are available. Stainless-steel screws 
are recommended for fastening. Deck Lok has a limited life-
time warranty and sells for around $3 per lin. ft.  Royal Crown Ltd.; 
800-365-3625; www.decklok.com

Eon, made from 100% polystyrene plastic, comes in 11⁄4-in. by 
51⁄2-in. planks in six colors in 12-ft., 16-ft., and 20-ft. lengths. It 

contains no recycled material. A matching handrail system, 
bullnose deck board, and fascia also are available. Eon can 

be fastened with supplied hidden fasteners and galva-
nized #8 by 2-in. screws. Eon has a 25-year limited 

warranty. Cost of the product is about $2.50 per 
lin. ft.  CPI Plastics Group Ltd.; 866-342-5366; 

www.eonoutdoor.com

Procell PVC decking comes in 5/4x6 planks in 12-ft., 
16-ft., and 20-ft. lengths. The product comes in four colors 
with a convincing woodlike appearance. The manufacturer 
claims that Procell contains no harmful chemicals. Fasten 
it with stainless-steel or coated deck screws; predrilling is 
not required. Procell has a limited lifetime warranty. Cost 
is nearly $3 per lin. ft.  Procell Decking Systems; 251-943-
2916; www.procelldecking.com

POLYPROPYLENE-BASED

WOOD-FREE PLASTICS

Bear Board, 100% recycled HDPE decking, comes 
in 5/4x6, 2x4, and 2x6 planks in 6-ft., 8-ft., 12-ft., and 
16-ft. lengths in seven colors. Because HDPE is flexible, 
joists for 5/4x6 must be spaced 12 in. o.c. (16 in. o.c. 
is OK for 2x6). Other profiles are available. Fasten with 
stainless-steel or coated deck screws. Bear Board has a 
50-year limited warranty. Cost of 5/4x6 decking is $1.89 
per lin. ft.  Engineered Plastic Systems; 847-462-9001; 
www.epsplasticlumber.com 

JUNE/JULY 2005 47



If you’ve just forked over a bundle for your new deck,  
you might not want to pepper the surface with thou-
sands of nails or screws. But if you must, at least use  
a color-coated stainless-steel screw such as Headcote 
(800-596-7747; www.headcote.com) or TreapEase 
(800-518-3569; www.fastenmaster.com). Otherwise, 
consider the clean look of hidden fasteners. Eb-Ty fas-
teners (800-438-3289; www.ebty.com), which slip into 
a biscuit slot, work with many brands of synthetic 
decking. Correct-Ty fasteners, made by Eb-Ty, are 
one of several hidden fasteners matched to a brand 
of synthetic decking; they’re made for 
CorrectDeck, a denser polypropylene  
decking that is hard to screw 
into without predrilling.  
Tiger Claw (800-928-4437; 
www.deckfastener.com), a 
barbed stainless-steel fas-
tener, requires no special 
tools and pierces the edge 
of decking before fastening.

DECK FASTENERS: Appearance matters

EB-TY

CORRECT-TY TIGER CLAW
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sand uses” throughout the ’20s, 
’30s, and ’40s.

PVC (polyvinyl chloride) fol-
lowed around 1930, then poly-
ethylene and polypropylene in 
1939 and 1954, respectively. Do 
they hold up? As plastics, these 
products have proven track  
records. High-density polyeth-
ylene (HDPE) has been used 
successfully for milk and deter-
gent containers for years. Low-
density polyethylene (LDPE) is 
used in plastic films, bags, and 
squeezable plastic containers. 
High-density polypropylene 
(HDPP), a versatile plastic, is 
denser, stronger, and lighter 
than polyethylene and is used 
to make flowerpots, patio fur-
niture, and sealable containers. 
Polyvinyl chloride (PVC), better 
known as vinyl, is used to make 
scores of products we use every 
day, including decking. 

Wood-plastic composites 
dominate the market
The fact that wood loves mois-
ture and plastic doesn’t has 
presented problems for manu-
facturers interested in creating 
composite decking. Beyond that, 
the high temperatures needed to 
process some plastics can dam-
age wood fibers.

In the summer of 1992, Trex 
launched the synthetic-decking 
industry by introducing a new 
composite-decking product that 
overcame these problems. Trex 
combined recycled polyethyl-
ene, which has a lower melting 
point, with wood fiber. The 
wood decreases the plastic’s ther-
mal expansion while increasing 
its strength. The plastic, which 
wraps around the wood fibers, 
reduces moisture contact with 
the wood.

Although this wood-plastic 
mix seemed like a win-win situ-
ation, there were complaints of 
defects and mold. A class-action 
lawsuit eventually was brought 
against Trex, but it was settled 

with no admission of wrongdo-
ing on the company’s part. Trex 
remains an industry leader with 
a new generation of low-mainte-
nance products available.

Other manufacturers experi-
mented with polypropylene, 
PVC (used by window compa-
nies), and polystyrene. Although 
proprietary blends are closely 
held secrets, wood-plastic cou-
pling agents, light stabilizers, pig-
ments, lubricants, and fungicides 
are added to improve processing 
and product performance.

For now, most manufactur-
ers extrude (or force through a  
die) the composite mixture to  
create deck boards. Injection and  
compression molding are becom-
ing more common, though. In 
these processes ,  the mol-
ten wood-plastic mixture takes 
shape in precision molds. Be-
cause the material isn’t milled 
to final shape, there’s no ex-
posed wood fiber; the decking  
has a denser, polymer-rich surface 
that resists moisture. Extruded 
products tend to absorb more 
water, which may lead to greater 
incidence of mold on the surface. 

Wood-free plastics  
on the rise
They are now a small segment 
of the market, but wood-free 
synthetic products, including 
decking made largely from poly-
ethylene (Bear Board), polypro-
pylene, polystyrene, and PVC 
(Procell), have several distinct 
advantages over WPCs. Because 
these products don’t include 
wood, problems associated with 
moisture, both in manufacturing 
and in use, don’t exist. 

Plastic decking made from 
100% HDPE and HDPP is about  
2 times heavier than wood and is 
far less stiff. It’s not suitable for 
structural applications, but it’s 
strong enough for decking. 

Rigid PVC-decking products 
are made mostly of plastic, but 
they’re still composites. The 

material is less prone to ther-
mal expansion and incorporates 
glass, carbon, bast (such as flax), 
or aramid fibers (such as Kevlar) 
as reinforcement. 

Constantly under refinement,  
wood-free plastics hold the 
promise of higher durability  
and performance in lighter 
weights than WPCs. All-plastic  
products can be reinforced with 
glass or carbon rods to cre-
ate true structural materials.  
According to Norris Bohm, an 
executive with Norwell Plastics, 
structural members for outdoor 
applications such as decks even-
tually will make their way to 
the market. The real question is 
how much they will cost.

How green is it?
Purchasing decking made from 
recycled materials is a way to 
remove plastic from the waste 
stream and to reduce the amount 
of petroleum used to create plas-
tics of all types. But the amount 
of recycled plastic used to make 
synthetic decking varies greatly. 
For example, Engineered Plastic 
Systems decking (Bear Board) 
typically uses 100% recycled poly-
ethylene, while CrossTimbers 
decking has 0% recycled plastic.

Polyethylene (the most com-
monly used plastic) and polypro-
pylene are both easy to recycle. 
Alex Wilson, editor of Environ-
mental Building News, says that 
“polyethylene and polypropylene 
are fairly ‘clean’ plastics that con-
tain only hydrogen and carbon 
atoms. When burned, there’s a 
near 100% conversion to water 
vapor and carbon dioxide.”

Many PVC products, on the 
other hand, are tough to recycle, 
so they tend not to be. In addi-
tion, they give off dioxin, a po-
tent carcinogen, when burned. 

Chris Green is an assistant 
editor at Fine Homebuilding. 
Photos by Scott Phillips,  
except where noted.

Is synthetic 
decking right 
for you?

• Synthetic decking is 2 to  
  5 times the cost of  
  pressure-treated wood.

• It doesn’t look as good  
  as new wood decking.

• Special fasteners some- 
  times are required.

• High temperatures can  
  cause wood-plastic com- 
  posites to become more  
  flexible.

• Wood-plastic composites 
  are nearly 2 times heavier  
  than wood.

• Availability varies consider- 
  ably throughout the  
  country.

CONS

• Synthetic decking is  
  durable; it won’t rot,  
  crack, or peel.

• No maintenance beyond  
  cleaning is required.

• It can be installed with  
  ordinary power tools.

• There’s no waste from  
  material defects.

• Some products are 
  made from recycled  
  materials.

• Most composite decking  
  is nontoxic.

• It’s available in a variety  
  of colors.

• Matching handrails and  
  accessories are available.

PROS
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rex started a stampede of new building materials in the 1990s 
with the introduction of an alternative decking made from wood 
flour and recycled plastic. Many other manufacturers since have 
introduced their own composites, and low-maintenance decking  

options have grown to include a variety of plastics and metal. Yet the develop-
ment of matching railings lagged behind. Now that’s changing, too.

Wood still accounts for as much as 80% of all residential deck railings. But a 
number of other choices offer the same advantages that are behind the steady 
rise of composite decking: resistance to insects and decay, weather hardiness, 
and the need for very little maintenance.

Of these low-maintenance options, wood/plastic composite railings make up a 
fast-growing category, but there’s also aluminum-reinforced vinyl, stainless-steel 
cable, cellular polyvinyl chloride (PVC), molded polyurethane, and powder- 
coated metal. Even on the low end, wood alternatives are more expensive. PVC 
railings are often the most affordable, and they can be three or four times as  
expensive as a pressure-treated rail. At the other end of the scale, molded ure-
thane can top $150 per running ft. for the heaviest, most elaborate styles.

Newer rail systems, however, are often easier and faster to install. At their 
most basic, lumberlike composite railings assemble the same way as the wood 
they are displacing. But producers have devised special clips, brackets, and tem-
plates to speed up the job. Some rail comes packaged in 6-ft. or 8-ft. ready-to-
assemble kits that manufacturers say can be installed in minutes per foot.

“The more consumers are getting educated to new railings … the more they 
want them,” says Steve Scholl, a busy deck builder in the Detroit metro area. 
None of this will ever satisfy anyone who wants real wood, but to a generation 
with an increasing aversion to maintenance, it’s very appealing.

Scott Gibson is a contributing editor who lives in East Waterboro, 
Maine. Photos by Krysta S. Doerfler, except where noted.

Deck  
Railings  
Grow Up

By Scott GiBSon

Fine Homebuilding

A

B

Stainless steel, vinyl, aluminum, 
and composites are now viable 
alternatives to wood

T
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Cable rail is one rail-
ing alternative that 

doesn’t look like wood. It’s made from the 
same kind of wire and hardware used for 
sailboat rigging, and it won’t block a million-
dollar view.

Stainless-steel cable is typically 1⁄8 in. dia. 
for residential railings and heavier for com-
mercial applications. The most common (and 
one of the strongest) is 1x19, made up of  
19 individual strands of wire.

Cable railing is moderately expensive, 
starting at $65 to $75 per running ft. for  
an all-metal horizontal installation but 
about half of that cost when cable and 
fittings are combined with wood posts 
and top rails. Both surface-mounted and 
through-post cable terminations (below) 
are available; turnbuckles allow the cable 
to be tightened as needed. Keeping railing 
turns to a minimum will reduce hardware 
and installation costs.

CaBle RaIl  LESS iS MoRE

Strong and transparent. Custom steel posts 
and stainless-steel cable open the views to this 
lakeside deck. The posts were fabricated and 
designed by Keuka Studios in Honeoye Falls, N.Y. 
Cable assembly by Feeney.

Cable rail can be surface-mounted. If you use 
wood, corner posts have to be sturdy. Producers 
usually recommend a 4x4 at minimum because the 
11 cables typical for a 36-in.-high rail exert a great 
deal of lateral force. Railing by atlantis.

B

      Pros
• Unobtrusive. 

Won’t block  
scenic views.

• Flexible. Can  
be built with  
a variety of 
wood or metal 
post and rail 
components as 
well as tension-
ing hardware.

• Cables can run 
horizontally or 
vertically.

• Glass panels can 
be used in some 
aluminum-rail 
systems.

      cons
• More expensive 

than some other 
options.

• Horizontal rail-
ings barred 
in some areas 
because they 
pose a “climbing 
hazard.”

• Not compatible 
with all architec-
tural styles.

the international Residential code is straightfor-
ward about railings on residential decks. However, 
some areas are more restrictive than others in 
their interpretation. For example, although not 
prohibited by the iRc, some local inspectors won’t 
allow horizontal installations; critics claim that the 
railing presents a ladder structure that’s not child-
proof. it’s a good idea to check with your code- 
enforcement officer before you build. in a nutshell:

Any deck more than 30 in. off 
the ground needs a guardrail.

Residential railings must be at 
least 36 in. high (commercial rail-
ings, 42 in. high).

no part of the railing can allow 
passage of a 4-in.-dia. ball.

Surface-mounted flat base

turnbuckle adjusts 
tension.

Quick-connect 
terminal

For through-post 
mounting

There’s an upcharge for a different look. 
Vertical installations require beefy top and 
bottom rails as well as more cable terminations 
and labor. Railing by atlantis.

What the code says about railings

C

 A

threaded terminal

Railings must withstand 200 lb. 
of lateral force.
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There is no mistaking powder-
coated aluminum and steel railings 
for something else. These railings 
are not trying to look like any mate-
rial other than metal.

Given the strength of metal parts, 
baluster and post styles tend to 
be thinner and less massive than 
other alternatives. Metal also is a 
versatile material that can be fabri-
cated into many styles, from plain 
to ornately detailed filigree, as in 
the example from anderson Weld-
ing (photo above).

Producers point to speedy instal-
lation as another advantage. Rail 
sections arrive already assembled 
so that the installer only has to 
mount the posts, cut rails to length, 
and attach them. Post-to-post 

spans of 10 ft. are possible with-
out any intermediate supports.

aluminum, iron, and steel rail-
ings may look the same, but 
it might be best to stay away 
from ferrous metals in saltwater 

areas. although powder-coating 
offers good protection from the 

elements, even a pinhole can allow 
moisture below the paint film, 
where it will cause rust. 

Basic aluminum railings are typi-
cally more expensive than vinyl but 
not as costly as many composites. 
expect to pay about $35 to $40 per 
running ft.

Polyvinyl chloride is a widely 
used plastic that has become 
standard in everything from 
siding to window and door 
frames as well as deck rail-
ings. Vinyl is supposed to 
look like freshly painted 
wood, but as producers 
like CertainTeed (photo 
right) are fond of saying, 
it doesn’t have any of the 
maintenance problems that go along with wood. 
Vinyl doesn’t rot or warp, never needs paint, and is 
unaffected by insects.

Now in very wide use even on upscale houses, vinyl 
has done a lot to shed its image as a cheap building 
material. alcoa, for example, guarantees its vinyl rail-
ing for as long as you own the house. Yet some home-
owners complain that vinyl railings can be squeaky 
when flexed.

Vinyl railing tends to be one of the least-expensive 
wood alternatives and should be available for about 
$20 to $25 per running ft.

       cons
• appearance may not be 

appropriate with some 
architectural styles.

• Railings made from ferrous 
metals can rust if finish is 
damaged.

       Pros
• Quick installation.

• High strength and long 
unsupported spans.

• Material highly adapt-
able to custom shapes.

• Very low maintenance.

MeTal  olD-WoRlD looK   
                  WITH a FRIeNDlY PRICe

$20 to $25 per running ft.

VINYl  a VeRY loNG-laSTING               PaINT JoB

Posts are still 
wood. Many 
railing systems 
come with a post 
sleeve that fits 
over the 4x4, as in 
this alcoa railing; 
the railings are 
attached through 
the sleeve into 
the post. Vinyl 
sleeves tend to 
be thinner-walled 
than composite 
sleeves.

Don’t let the corrosion 
start. When bolting metal 
posts to the deck, use 
nylon washers to prevent 
cracking the powder 
coating on the mounting 
flange. Railing above by 
l&l Railings.
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SHoP notES
by John White

as Fine Hombuilding’s shop 
manager, I assembled the 
sample railings the manufac-
turers sent to us for the pho-
tos in this article. Below are 
some of my observations.

The manufacturer’s 
instructions are often poorly 
written and/or misleading. 
I’m experienced in build-
ing railings, so I was able to 
muddle through. less expe-
rienced builders might have 
a harder time, though. It’s a 
good idea to check the man-
ufacturers’ Web sites for a 
preview of installation guides 
before buying the product. 

If irregular baluster spac-
ing drives you crazy, then 
think long and hard about 
the type of railing you buy 
and the post spacing on your 
deck. any railing system 
that has predetermined 
baluster spacing (Trex, 
Genova, eon, etc.) must be 
installed with post locations 
that correspond to the length 
of the railings (6 ft. on center, 
for example), or the bal-
uster spacing on each side 
of the post will be difficult 
to match. 

In high winds, noisy railing 
systems can be a problem. 
Balusters that drop into 
precut holes in the rails can 
rattle when disturbed. 

Many of the post sleeves 
are made slightly oversize 
to fit easily over potentially 
twisted wood posts. Because 
the sleeve material is often 
thin, it will deform when the 
railing sections are attached 
if it’s not shimmed.

      Pros
• Durable; very low 

maintenance. 

• longer unsup-
ported rail spans 
than wood-plastic 
composites.

• Has the appear-
ance of painted 
wood.

• Railing comes in 
kits that can be 
assembled quickly.

      cons
• It’s still plastic, 

which won’t appeal 
to all homeowners.

• limited color 
selection.

• Some consider the
manufacturing pro-
cess environmen-
tally hazardous.

Metal bones. Vinyl-rail 
sections typically are 
reinforced with aluminum 
or steel for added 
stiffness, like the Royal 
Crown ltd. railing to 
the right. The result is a 
span of up to 10 ft.—and 
that’s without any support 
blocks beneath the 
lower rail.

Hidden mechanicals. 
Rail/post connections 
typically are made 
with the help of metal 
brackets that are 
screwed through the 
post sleeve into the 
wood beneath; some 
models’ brackets are 
hidden by a trim cover, 
as in this Genova railing.

VINYl  a VeRY loNG-laSTING               PaINT JoB
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      Pros
•  appears more wood-

like than other 
low-maintenance 
options, so railings 
blend nicely with 
wood-composite 
decking.

•  Feels more like 
wood than plastic 
railings.

•  Wider color selec-
tion than vinyl.

•  Unlike wood, 
won’t split, crack, 
or warp.

•  Trex railings can be 
ordered in curved 
sections.

      cons
•  Relatively 

expensive.

•  Because wood 
composites contain 
organic material, 
they can support 
the growth of 
mold.

•  With the exception 
of the PVC-coated 
variety, dark colors 
can fade in sun-
light. effect varies 
by brand.

•  Requires support 
blocks under bot-
tom rail to prevent 
sagging.

Composites are a recycling success story, keeping mil-
lions of pounds of plastics per year out of landfills. 
although they still make up a small slice of the deck 
and railing business, composite producers are elbowing 
their way into the market in increasing numbers.

Composites are fairly flexible—polyethylene products like 
Trex more so than polypropylene composites—so bottom rails 
must be supported by squash blocks as frequently as every 
18 in. so that they don’t droop.

a newer type of composite (photo below right) is capped 
with a layer of PVC in a process that is called co-extrusion. 
This process gives the railing the look of a painted finish that, 
like solid-PVC railings, is nonporous and is not as susceptible 
to fading.

Composites are available as dimensional lumber that can 
be used to make railings conventionally or as kits that are 
designed to go together more quickly. Costs start at about 
$45 per running ft.

CoMPoSITeS  a NeW lIFe FoR WooD CHIPS aND PlaSTIC BaGS

When it comes 
to assembly, site-
built rails offer more 
options. Composite 
railings like the 
alcoa oasis shown 
above are made from 
solid, lumberlike 
stock  A  and are 
built the same way 
as wood railings.
Railing kits such as 
Trex’s co-extruded 
artisan are made of 
preregistered and 
precut parts  B . 
They may be faster 
to assemble, but 
their design isn’t as 
flexible in terms of 
baluster spacing, 
railing height, and 
other design options.

their way into the market in increasing numbers.

A

B
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Rail 
sources

As strong as aluminum. Fiberglass railings made 
by armor-Rail (photo right) are similar in composition 
to a fiberglass ladder and, the manufacturer says, 
have about the same strength as aluminum. They are 
made with “pultruded” fiberglass, a process in which 
continuous glass strands are pulled through a die.

Posts are hollow in section with walls about 1⁄4 in. 
thick. They can be installed over a 4x4 or mounted 
over a proprietary support (photo left) that’s bolted 
to the deck framing.

Rail sections come completely assembled. The 
maximum distance between posts is 12 ft., with 
one squash block below the bottom rail. There are 
several rail and baluster styles and four colors to 
choose from. These railings cost more than vinyl but 
not as much as some composites.

Foam and wood. Cellular PVC 
is a type of plastic foam that is 
molded into different profiles for 
railing parts. It’s made by several 
companies and typically is reinforced 
with another material to meet 
code requirements for strength. 
Novaline’s Wood Collection railings 
use a composite higher than most 
in wood-fiber content plus cellular 
PVC. Novaline’s hollow posts can be 
installed on 4x4s or over their steel-
tube stanchion (photo right). The 
railing is in about the same price 
range as wood composites.

Pricey elegance. Molded-urethane railings are 
made by Fypon, which produces a line of well-
known trim under the same trade name; it is the 
most expensive railing option I found. Prices go 
above $150 per running ft. for large-scale railings 
and oversize balusters with the proportions of 
carved stone. But the look is unlike just about 
anything else (photo left). Styles can be very 
ornate, better-suited to period homes than 
the more limited offerings in vinyl or wood 
composite. Rail widths range from 5 in. to 12 in.

Urethane railing components, which are 
reinforced with PVC pipe (photo right), are 
available in straight and curved sections. Newel 
posts also are reinforced with PVC pipe. Railings 
can span up to 12 ft. between posts (10 ft. for 
the 5-in. system) with squash blocks required 
below the bottom rail every 4 ft. to 5 ft. Fypon 
arrives primed and can be painted. It won’t 
absorb water, crack, or rot.

cABLE RAiLinG

 VaRIaTIoNS oN a THeMeTHe oTHeR PlaSTICS

Cable Rail by Feeney 
www.cablerail.com

Ultra-Tec
www.ultra-tec.com

atlantis Rail Systems 
www.atlantisrail.com

Secosouth 
www.secosouth.com

MEtAL

anderson Welding & Sons 
llC
www.steelandironwork.com

l & l Railings
www.llrailings.com

Fortress Iron Railing
www.fortressiron.com

vinyL

CertainTeed
www.certainteed.com

Genova
www.genovaproducts.com

alcoa
www.alcoa.com/alcoahomes

Royal Crown limited
www.royalcrownltd.com

otHER PLASticS

armor-Rail 
www.armor-rail.com

Gossen
www.gossenmouldings 
.com

Harmony Select 
Railings
www.royalcrownltd.com

Novaline
www.rdirail.com

Fypon 
www.fypon.com

eon
www.eonoutdoor.com

coMPoSitE 

Trex
www.trex.com

Timber Tech
www.timbertech.com

CertainTeed
www.certainteed.com

Correct Deck
www.correctdeck.com

latitudes
www.latitudesdeck.com

alcoa/oasis
www.alcoa.com/ 
alcoahomes
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asteners used to be a minor cost in the large 
scheme of building a deck. Buried beneath 
the price of concrete footings, framing lum-

ber, top-notch planks, and a high-quality stain or sealer, 
galvanized nails were the standard choice, almost an 
afterthought. With the average deck costing several 
thousand dollars, a few boxes of nails were just a drop in 
the bucket. 

Needless to say, things have changed over the past 
decade. The preservatives used for pressure-treated lum-
ber have been altered, hardwood and synthetic decking 
have swept the nation, and decks are so popular that they 
now boast better than a 100% return on investment. It’s 
no surprise that these changes have created a market in 
which deck fasteners are as important, and sometimes as 
expensive, as the planks they will secure. 

The affordable galvanized nails of the past, although 
not extinct, are competing with specialized screws and 
hidden fasteners designed for premium-level projects. 
Today, there are three basic fastener categories to choose 
from: top down, edge mount, and undermount.

The total cost may surprise you
Modern fasteners are anything but cheap. Let’s say 
you have a 20-ft. by 40-ft. (800 sq. ft.) deck with joists 
spaced 16 in. on center and plan to fasten 2x6 planks 
with screws; you will need roughly 3,000 fasteners. With 
the average deck screw ranging in price from 5¢ to 
15¢ apiece, using top-down fasteners will cost you from 
$150 to $450. 

If you install an edge-mount deck fastener such as 
EB-TY, Ipe Clip, or Tiger Claw, you aren’t just buying 
screws. You often are investing in a complete kit that 
includes hardware, compatible driver bits, and wooden 
plugs to hide the screw holes in the first board. For the 
same 800-sq.-ft. deck, an edge-mount kit costs from 
$336 to $952.

Undermount systems like Invisi-Fast or Deckmaster 
typically cost even more because you’re paying for larger 
pieces of metal. Prices range from $448 to $1,648 to cover 
the same area. 

Making sense of corrosion, compatibility, 
and fastener coatings
Corrosion resistance is important whether you choose 
to secure decking with nails, screws, or hidden fasteners. 
Even the seemingly innocuous plastic hidden fasteners 

BY JUSTIN FINK
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Deck-Fastener   Options How much time, trouble, and 
money does it take to install 
deck planks? It all depends on 
the fasteners you use.

Driving nails or screws straight through decking boards 
and into joists is the old-fashioned approach to laying 
down a deck. But there’s been plenty of innovation in 
top-down fasteners. Stainless-steel and durable coat-
ings stand up to the weather and to the more corrosive 
chemicals used in today’s pressure-treated wood. 
Auger points and special threads make screws easier 
to drive, reduce the chances of splitting the wood, and 

(depending on the type of decking) eliminate the 
need for pilot holes. Some screws even have heads 
designed to make countersinking easy or to eliminate 
the unsightly “mushrooming” that can occur when 
fastening down synthetic decking. If budget and instal-
lation speed are priorities and if you like the ability to 
remove fasteners easily should a board need replacing, 
this family of fasteners is your best bet.

TOP DOWNS: FAST BUT VISIBLE

SplitStop
Available in stainless 
steel (13¢) and both 
composite (8¢) and 
ACQ-rated finishes 
(6¢), these screws are 
compatible with all 
types of decking. An 
auger point eliminates 
the need for a pilot 
hole, and knurled 
shoulders above the 
threaded section of the 
shank are designed to 
reduce splitting. Nibs 
under the head aid in 
countersinking the 
screw. With square-
drive or star-drive 
heads, these screws 
are pretty versatile. 
www.splitstop.com 

Nails
Old-timers and penny-
pinchers aren’t the only 
people still fastening 
decks with nails. These 
fasteners still are used 
more than any other 
type. If you go this route, 
building codes require 
hot-dipped galvanized 
fasteners—available 
at any hardware store 
for about 2¢ apiece. 
Stainless-steel nails are 
the premium choice and 
typically cost about 5¢ 
apiece. Opt for spiral or 
ring-shank versions to 
minimize nail pops. 
www.mazenails.com; 
www.mcfeelys.com; 
www.manasquanfasteners.com

TrapEase & Dexxter
Both of these screws use changing thread 
patterns and an undercut head to eliminate 
the common problem of mushrooming in synthetic 
materials (detail photo). The epoxy-coated zinc 
TrapEase screws are available in four 
colors, at about 8¢ apiece. Swan 
Secure’s stainless-steel Dexxter 
costs about 15¢ apiece. www
.fastenmaster.com; www
.swansecure.com

STAINLESS STEEL

Woodpecker 
& Razorback
A good choice for hardwood 
decking, these screws have 
coarse, square-shaped 
threads that cut into the 
wood as they spin. Razorback 
screws (9¢ apiece) have 
an auger point to improve 
self-drilling performance 
and come with either a 
square or star-drive head. 
Swan Secure’s Woodpecker 
(13¢ per screw) relies on a 
small ridge running along 
the shank to make driving 
easier. Both screws are 
available with or without 
color-coated heads. 
www.manasquanfasteners
.com; www.swansecure.com

GALVANIZED

RAZORBACK

WOODPECKER

DEXXTER

TRAPEASE
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such as EB-TY and Ipe Clip require the use 
of metal screws.

Lumber manufacturers have discontin-
ued the old CCA (chromated-copper arse-
nate) wood-preservative treatment and have 
replaced it with arsenic-free treatments such 
as CA (copper azole) and ACQ (alkaline cop-
per quaternary). 

Although these new compounds pose less 
of a health hazard, their high copper content 
(about 6 times more than CCA) leads to cor-
rosion in fasteners made of brass, lead, mild 
steel, aluminum, or zinc. Unless there is a 
protective coating or a physical separation, 
the fasteners will deteriorate. 

Even if you choose a synthetic material for 
the deck surface, the underlying pressure-
treated framing lumber still poses a serious 
corrosion threat. 

The use of hot-dipped galvanized fasten-
ers is the minimum requirement according 
to building codes, but this protective coating 
can be difficult to apply to deck screws with-
out clogging the recessed heads and congest-
ing the threads along the shaft of the screw. 
Fortunately, many building inspectors now 
accept mechanical galvanization, which is a 
flash-coating of copper followed by a layer of 
zinc. The copper and zinc combine to make 
a thinner coating. But reports have shown 
mechanical galvanization to be a potential 
problem on sharp threads or on auger points 
where coatings get thinner.

The inherent corrosion resistance of stain-
less steel is the best defense against lumber 
preservatives and the harsh elements, but 
it’s an expensive option compared to the 

hardened steel found in common nails 
and screws. Then again, stainless steel 

is the only option if you choose to 
install deck planks that are 
prone to staining, such as cedar 
or redwood. 
To combat the price of stain-

less steel and the problems that are 
associated with hot-dipped galva-

nization, several manufacturers now offer 
steel fasteners that have proprietary epoxy or 
powder coatings to help reduce costs without 
sacrificing durability. Because the benefit of 
these proprietary coatings is most obvious 
in small and intricate fasteners, they more 
commonly are found in screws—DeckMate, 
No-Co-Rode, and Counter-Snap are a few 
examples—but are also available in some 
undermount brackets, such as Deckmaster 
and Shadoe Track. Although it may not be 

Headcote & Scrudini
Headcote stainless-steel screws (10¢ 
apiece) are designed to blend with most 
conventionally used deck materials, 
including cedar, mahogany, ipé, and a wide 

range of colored composites. 
Make sure to match the head 
with the color the deck 
will fade to, rather than 
the color of the planks 
when they are new. Swan 
Secure also offers a 
colored head coating for 
any of its deck screws 
sold under the brand 
name Scrudini. 
www.headcote.com; 
www.swansecure.com

TOP DOWNS Continued

DeckMate 
with Evercote
These nationally 
available screws are 
very cost effective 
at just 7¢ apiece. 
The corrosion-
resistant coating is 
green or tan, and the 
Square-Driv head can accept 
a #3 Phillips bit and a #2 square 
driver, or (for best results) the 
special combination bit that’s 
included with a box of screws. 
Expect to drill a pilot hole when 
screwing down hardwood decking. 
www.phillips-screw.com

Production-style 
fastening. If you 
have a large area 
to cover—or if 
you’re concerned 
about hammer 
tracks on the deck 
surface—consider 
using pneumatic 
nailers or collated 
screw guns in 
lieu of manual 
fastening. These 
options are fast 
and help to 
minimize labor 
costs. The model 
shown above 
is Hitachi’s new 
SuperDrive 
W6V4SD; www
.hitachipowertools
.com.

No-Co-Rode
Recommended for use with wood decking but 
not synthetics, these screws are affordable 
(5¢ apiece) but don’t have the self-drilling 
and split-resistant characteristics of other 
types. Mechanical galvanizing creates a rough 
surface texture and makes it necessary to use 
an undersize square driver ($1). 
www.mcfeelys.com

it’s an expensive option compared to the 
hardened steel found in common nails 

and screws. Then again, stainless steel 
is the only option if you choose to 

less steel and the problems that are 

Counter-Snap
These coated screws 
need their extra 
length (31⁄2 in. as 
opposed to 21⁄2 in. 
for most other deck 
screws) because 
they’re designed to 
have their heads snapped off 
after installation. It takes some 
practice to use the small 
beheading device (shown 
at right), but the payoff 
is a tiny hole that can 
become invisible when 
the wood swells around 
it. The screws have a 
weather-resistant coating 
and square-drive heads; 
they cost 6¢ apiece; 
www.squeaknomore.com

A small metal fixture breaks off 
the head of the screw, leaving 
only a tiny hole in the plank.

HEADCOTE

SCRUDINI
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Some edge-mount fasteners get their holding power from prongs driven into board 
edges, but most have flanges that fit in slots. Integral spacers establish a uniform 
distance between deck planks, and there’s a hole for a screw that anchors the fas-
tener to deck joists. Manufacturers typically recommend using a router or a biscuit 
joiner to cut a slot in the plank over each joist, but some decking boards come with 
edges already grooved to accept specific fasteners. Alternatively, many lumberyards 
will mill planks to your specifications for a fee.

Whichever edge-mount fastener you use, trouble-free installation depends on 
boards that are flat and straight. Most synthetic decking comes this way, but the 
same can’t be said for solid wood. A cupped or curved board must be forced into 
place and held there to get slots aligned properly for fastener installation.

EDGE MOUNTS: FUSSY BUT INCONSPICUOUS

Tiger Claw
Tiger Claw fasteners are available in hardened- or 
stainless steel—both with black-oxide coatings—
and are offered in three varieties, making them 
compatible with all types of decking. To drive 
claws into the edges of a board, you hammer 
against a proprietary installation block (included in 
every box of fasteners), a straightforward process 
as long as planks are straight. Cost per sq. ft.: 48¢, 
68¢, and 84¢ respectively; www.deckfastener.com 

Ipe Clip Extreme
Available in 
gray, brown, 
and black, 
these fasteners 
are fiberglass-
reinforced 
plastic with a 
stainless-steel insert 
added for strength. At $1.19 
per sq. ft., they are the most 
expensive edge-mount option. 
Despite the name, the Ipe Clip 
Extreme can be used to fasten 
most hardwoods and composite 
decking that don’t have a high 
rate of expansion and contraction. 
www.ipeclip.com

Dec-Klip
The Klip’s thick 
point may be a 
good choice for 
softwoods, but it 
doesn’t penetrate 
easily in dense 
hardwoods like 
ipé. Also, because 
these fasteners raise 
the planks above 
underlying joists 
(drawing below), 
washers are required 
under the last deck 
plank to maintain a 
uniform height. Cost 
per sq. ft.: 45¢
www.decklip.com

Lumber Loc
Made from 
UV-resistant 
polypropylene, 
these fasteners are 
designed specifically 
for use with exotic 
hardwoods, and 
each has springlike 
spacers that maintain 
a constant pressure 
against deck planks 
as the wood expands 
and contracts 
seasonally. Cost per 
sq. ft.: 60¢
www.lumberloc.com

EB-TY
These polypropylene 
fasteners are available 
in 3⁄32-in. or 1⁄4-in. 
board spacing, with 
or without Live 
Cylinder, which allows 
for board expansion 
and contraction. 
To avoid squeaks, 
decking should be 
secured to joists with 
construction adhesive. 
Cost per sq. ft.: 91¢
www.ebty.com

Deck-Tie
Designed to be used with all 
types of decking, Simpson’s 
galvanized-zinc fastener is 
secured between deck boards 
with a single 10d by 11⁄2-in. 
nail. Cost per sq. ft.: 42¢
www.strongtie.com

Deck Clip
The Deck Clip is designed for use in 
hardwoods only and is the only edge-
mount system that uses black screws, 
a helpful feature if camouflage is a 
priority. When installed properly, a 
1⁄8-in. gap separates the marine-grade aluminum fastener 
from underlying pressure-treated framing to prevent 
corrosion. This product is not compatible for direct 
contact with pressure-treated planks.
Cost per sq. ft.: 90¢; www.deckclip.com
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a major concern, if this coating were to chip 
or crack, the underlying steel core would 
be exposed and would become susceptible 
to corrosion.

In the end, it’s important to consider the life 
span of the deck itself. Stainless-steel fasten-
ers are likely to outlive any deck material that 
they are securing, but the extra cost may not 
be sensible if the fasteners are used to install 
pressure-treated pine.

Some hidden fasteners are more 
visible than others
If you choose to fasten deck planks with 
nails, keep in mind that the heads will be 
hard to conceal and may pop up above the 
surface as the deck planks weather, shrink, 
and expand. 

When choosing screws, remember that 
small-headed trim screws or Counter-Snap 
breakaway fasteners are less visible because 
the deck plank will expand around the top of 
the fastener; this is especially true with soft-
woods and composites. 

Color-matched screws like DeckMate, 
Scrudini, TrapEase, and Headcote are a good 
compromise between cost and ease of instal-
lation. But remember to match your deck 
fastener to the color that the deck planks will 
be after you’ve applied a stain or they’ve 
spent a few years out in the sun; otherwise, 
the screw heads will become more obvious 
over time.

The ideal edge-mount system should have 
all of its components extruded from black 
metal, coated in a matte black finish, or 
color-matched to the deck planks to help 
them disappear in the shadowlines of the 
finished deck. Unfortunately, most edge-
mount brands use a combination of black 
hardware and shiny stainless-steel screws, 
which are more likely to be seen from the 
finished side of the deck. The Ipe Clip is the 
only edge-mount fastener that’s available in 
alternative colors.

If you choose to install undermount fas-
teners, the clear plastic brackets made by 
Invisi-Fast or FastenMaster offer invisibility 
as well as excellent corrosion resistance. If 
you go with a steel strip-type undermount, 
try to match the hardware’s coating color to 
the tone of your deck planks. 

Justin Fink is an assistant editor at Fine 
Homebuilding. Photos by Scott Phillips, 
except where noted.               continued

If you want to keep fasteners hidden and have an ele-
vated deck that’s easily accessible from below, an under-
mount strategy is worth considering. Systems based 
on steel strips are screwed to the top edges of deck 
joists before any decking goes down; they’re great 
for flattening cupped or bowed planks. With small 
brackets like those from Invisi-Fast and FastenMaster, 
you can install fasteners one at a time. In all cases, it’s 
necessary to have pressure bearing on the board from 
above during installation to ensure that each plank rests 
solidly on joists. Unlike edge-mount fasteners, under-
mounts offer the advantage of reversibility: If you can 
access the underside of the deck, you can remove the 
screws that hold a damaged deck board in place.

UNDERMOUNTS: TRULY INVISIBLE

Shadoe Track
Offered in galvanized steel, stainless 
steel, and powder-coated steel, 
Shadoe Track is compatible with all 
types of decking. Sold in 4-ft. and 8-ft. 
lengths, the track can be cut to length 
using tin snips. The manufacturer 
offers a 30-year transferable warranty. 
Cost per sq. ft.: $1.05 
www.shadoetrack.com

Invisi-Fast
These Lexan fasteners are clear (though 
they can be painted) and are compatible 
with all but hardwood deck planks. 
Fasteners can be purchased in any desired 
quantity for 30¢ apiece, and each Invisi-Fast 
requires three screws. Cost per sq. ft.: 56¢; 
www.invisifast.com

FastenMaster IQ
Brand new to the market, the IQ Hidden 
Fastening System’s clear plastic fastener 
has an ingenious interlocking design that 
enables you to complete most of the decking 
installation from above. Fasteners can be 
screwed to a board before it’s flipped over 
and slid into place. A toe screw and one face 
screw go with each fastener. Cost per sq. ft.: 
$1.90; www.fastenmaster.com

Deckmaster
Available in powder-coated and 
stainless steel ($1.20 and $2.06 per 
sq. ft., respectively), Deckmaster 
is the most expensive of all 
undermount options. Installation 
requires brackets to be installed on 
the top of each joist, alternating 
sides as you move along (drawing 
right). www.deckmaster.com
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Reader Response

Deck-fastener correction
In my article “Deck-Fastener Options” 
(FHB #178, pp. 78-82), we illustrated the 
Deckmaster product (www.deckmaster.
com) incorrectly. These brackets should be 
screwed into the side of the joist, not into 
the top as we showed. The advantage is ob-
vious: With no holes in the top of the joist, 
water is less likely to penetrate and cause rot. 

—Justin F ink,  assistant editor

Deck Clip correction
Thank you for including The Deck Clip 
in your article on hidden fasteners (FHB 
#178, “Deck-Fastener Options,” pp. 78-82). 
You stated that The Deck Clip works only 
on hardwoods. In fact, it works with hard-
woods, softwoods, and most solid 
composites. 

—Jim GuFFey

Wood Haven inc.

via email

No holes in 
top of joist

Bracket screwed 
to side of joist

The right way

BBivona@taunton.com
Text Box
More on Star Drive screwsAnother source for deck fasteners is Screw Products, Inc.  www.screw-products.com <http://www.screw-products.com/>  The company specializes in stainless steel and heat-treated hardened steel Star Drive screws for composite and ACQ decking materials.



F
rom a purely functional point of view, a deck-
lighting scheme should serve a few different 
needs. Safety lighting lets you walk around 
after dark without tripping over a chaise 

longue. Task lighting enables you to see if the burgers 
on the grill are ready. Security lighting casts off the inky 
blackness on the other side of a sliding-glass door. But 
unless you plan to be interrogating intruders in your 
backyard, installing one or two wall-mounted floodlights 
to serve all these needs isn’t the classiest solution. 

Accent lighting can help to answer safety, task, and 
security requirements, but its primary purpose is aes-
thetic. Rather than flooding deck areas with simulated 
sunlight, accent lighting integrates with posts, railings, 
stair risers, and other deck elements to create an inviting 
after-dark atmosphere. By taking advantage of the vari-
ety of accent lights available, you can create a lightscape 
that establishes edges, defines areas or elevations, and 
even highlights pathways or destinations.
 
Justin Fink is an assistant editor. Photos by Krysta S. 
Doerfler, except where noted. 

Integrated with posts, railings, and stair risers, a new generation of 
 exterior-light fixtures provides a wide range of deck-lighting options

Accent Lighting     
for Your Deck

BY JUSTIN FINK
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Accent Lighting     
for Your Deck

POWER SOURCES: 
low, line, or solar?
The type of power source that you choose is dictated 
by lots of different factors, and each factor has 
upsides and downsides. 

Low-voltage lights are the most common type of 
accent lights. They are a safer alternative to line volt-
age, posing almost no threat of shock. Electrical con-
nections are simpler, and you don’t need an electrical 
license or permit to install them. The downsides to 
low-voltage lighting are that they require a trans-
former (photo below) and that unless the fixtures are 
divided into more than one run of wiring, they share 
the same 12v of power, which can lead to dim lights.

The installation of line-voltage fixtures is enforced 
more strictly. All connections must be made in an 
approved electrical box, and cables run in the open 

must be enclosed in proper 
conduit, such as schedule-

80 PVC pipe. Also, if you’re 
a builder, most areas won’t allow 
you to install line-voltage deck 
lighting unless you have an elec-
trical license.

Solar-powered deck lights 
require no electrical 
connections, timers, 
or light switches. 
You don’t need to 

drill routing holes, run 
wires, or make con-
nections. But you do 
need steady exposure 
to sunlight, typically 

six hours a day, according to manufacturers. Each 
solar light has a photo cell that charges a set of NiCd 
batteries during the day, then uses the batteries to 
power the light after dark. This reliance on sun typi-
cally limits deck applications to post-cap fixtures, 
but recessed solar fixtures are available as well. 
Unfortunately, the amount of energy collected is 
also limited by the size of the photovoltaic panel 
(which is typically small on a deck 
fixture) and is dependent on the 
location of the fixture. Also, 
the NiCd batteries will 
eventually need to be 
replaced, which is gener-
ally as simple as changing 
the batteries in your tele-
vision remote.

must be enclosed in proper 
conduit, such as schedule-

80 PVC pipe. Also, if you’re 
a builder, most areas won’t allow 
you to install line-voltage deck 
lighting unless you have an elec-
trical license.

Solar-powered deck lights 
require no electrical 

drill routing holes, run 
wires, or make con-

(which is typically small on a deck 
fixture) and is dependent on the 
location of the fixture. Also, 

replaced, which is gener-
ally as simple as changing 
the batteries in your tele-

Low-voltage lights use a 
transformer to convert 120v 
line power to safer 12v.

Solar-powered deck lights 
rely completely on sunlight. 
No additional power source or 
wiring is required.
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Post-cap lights are 
the largest, most-
prominent fixtures 
in the accent deck-
lighting category. 
They highlight the 
posts at the top 
and bottom of 
stairways or deck 
entrances, or act 
as markers for 

intermediate posts along the perimeter of a deck. 
Fixtures are typically made to fit over 4x4 posts or 
6x6 posts, but some are designed to fit both sizes. 
Custom sizes are available from some manufacturers.

Lights are often available in several different colors 
and materials so that they can complement the look 
of a deck. Many manufacturers also make unlighted 
“dummy” post caps to match post-cap lights; this 
way, all posts look the same. 

START AT THE TOP

POST-CAP LIGHTS

AURORA DECK LIGHTING

www.auroradecklighting.com 
800-603-3520
5 Sirius Deck Light  
9 Walkway Light

HIGHPOINT DECK LIGHTING

www.hpdlighting.com 
888-582-5850
3 HP-801C  7 HP-570P  
11 HP-571P

HINKLEY 

LIGHTING

www.hinkleylighting.com 
216-671-3300
1 1513BZ

KICHLER LIGHTING

www.kichler.com 
866-558-5706
4 15056WD  12 15047OZ  

MAINE ORNAMENTAL 

www.postcaps.com 
866-780-3507
6  Tiffany-style sunflower solar 

glass post cap

MOONLIGHT DECKS

www.moonlightdecks.com 
913-638-1685
2 Copper Vein smooth post cap

ROCKLER HARDWARE

www.rockler.com 
800-279-4441
8 Rectangular Deck Light

SEA GULL LIGHTING

www.seagulllighting.com 
800-347-5483
10  92067-834 single-light 

landscape deck light

1

2

3

4

7 9

6

8
5

10

11

12

Drawings: Bob La Pointe. Photo top left: Courtesy of Aurora Deck Lighting. 
Photo bottom left, facing page: Courtesy of Highpoint Deck Lighting.

FINE HOMEBUILDING62

COPYRIGHT 2007 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



LOW-VOLTAGE WIRE CONNECTORS: 
disk, snap, barrel, or wire nuts?
Many deck-lighting packages rely on quick-connect fittings to tie each fixture to the main supply 
cable that runs from the transformer. Designs differ, but most quick connectors, like the Quic-
Disc (photo top right) are designed to pierce the sheathing of the supply cable with two sharp 
prongs to create a connection. According to Gerry DeLaVega, president of TerraDek Lighting 
(www.terradek.com), “Disk connectors can allow water to get into the system, and are suscep-
tible to loosening up over time.” Silicone-filled snap connectors (www.3m.com) are a better 
choice for weather resistance, and their small size and ability to join wires without stripping off 
the sheathing are both big bonuses. You just slide the wires into the holes of the connector, and 
snap down on the tab with a pair of pliers. Trouble is, they are compatible only with solid wires, 
and stranded cable is used for many deck-lighting applications.

If you’re wary of all quick-connect systems, wire nuts are still a great choice, as long as they 
are weather resistant. The trouble with wire nuts is that they create what DeLaVega 

calls “bunny ears,” which sometimes don’t stay hidden when you’re trying to 
run wire under a railing. For these situations, consider barrel connec-

tors (www.nightscaping.com). These connectors allow two wires 
to be joined together, end to end, and then covered with 

a weather-resistant heat-shrink tube. They lie flat-
ter than wire nuts or quick connectors and 

are great for spots where hidden 
connections are necessary.

LOWER THE BEAM

SIDE-MOUNT 
LIGHTS
Many deck-lighting manufacturers 
suggest that the light from post-
cap fixtures is too close to eye level 
when you’re sitting on a deck chair 
or bench. Instead, these companies 
recommend that customers consider 
lowering fixtures to the sides of the 
deck posts, about 32 in. to 34 in. from 
the deck surface. 

WIRE NUTS

BARREL CONNECTORS

DISK CONNECTORS

SNAP CONNECTORS

Groove routed in 
underside of handrail

Holes drilled 
in post

Low-voltage connections 
don’t need to be in an 
electrical box.
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Recessed lights are the perfect 
example of how to accent a deck 
without overlighting it and also 
offer the best chance at concealment 
during daylight. These light fixtures 
are available with either LED or 
incandescent bulbs, and each has a 
slightly different effect. 

Regardless of how they look, 
the best recessed fixtures have 
round backs, which allow them 
to fit cleanly into a hole bored 
by a Forstner drill bit (shown 
below) or a hole saw. Fixtures 
with square or rectangular 
backs are much harder to 
install, requiring the use of a 
reciprocating saw or jigsaw. The 
fixture can look crooked if the 
cutout isn’t perfect. cutout isn’t perfect. 

DE-KOR LIGHTING

www.de-kor.com 
303-991-2285
6 LED downlights 

GARDEN SUN LIGHT

www.gardensunlight.com 
626-581-2288
7 ST212

HIGHPOINT 

DECK LIGHTING

www.hpdlighting.com 
888-582-5850
3 HP-770R  
4 HP-744R  
5 HP-740R  
8 3-in. Forstner bit

HINKLEY LIGHTING

www.hinkleylighting.com 
216-671-3300
1 HD1170

ROCKLER HARDWARE

www.rockler.com 
800-279-4441
2 Deck/Dock Light

GLOW FROM WITHIN

RECESSED 
LIGHTS

1

2

3

4

7

6

5

8

EASY INSTALLATION

FINE HOMEBUILDING64 Photo top left: Courtesy of Highpoint Deck Lighting. Top photo, facing page: Courtesy of 
Aurora Deck Lighting. Bottom photos, facing page: Courtesy of De-Kor Lighting.
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The world of exterior accent lighting is dominated by incandescent bulbs and LEDs. Incan-
descent technology is well-established, and the bulbs are widely available in several different 
shapes and wattages for only a few bucks apiece, making replacement quick and easy. They 
cast a softer, warmer light (photo left) than LEDs, but are inefficient because 95% of the 
energy they consume is emitted as heat. Also, incandescent bulbs have a relatively short life 
span of 1000 to 2000 hours of use. LEDs (below) are more expensive because you are paying 
not just for the bulb, but also for the housing and circuitry that go with it. Their life span is 
longer—from 10,000 to 100,000 hours of use, depending on the quality of the unit—and LEDs 
produce little heat. Also, rather than burning out like ordinary bulbs, LEDs dim slowly over 
time. The trade-off is that unless mirrors or reflective surfaces are used, the light output is 

focused narrowly in only one direction and can be harsh 
on the eyes in contrast with a dark backyard.

Obscure the bulb. According to 
John Davis, owner of Highpoint Deck 
Lighting, “No matter which type of 
light you choose, it should always be 
shaded by a louver or softened by 
frosted, swirled, or coated glass. You 
should never see the bulb.” 

BULB TYPES: incandescent or LED?

Tips for lighting 
deck stairs

Lighting exterior stairs is a delicate 
process, so don’t install fixtures willy-nilly 

and hope for the best. In some ways, stairs 
with poor lighting can be more dangerous than stairs with no lighting at all. As a rule, you want to avoid creating 

shadows that can lead to uncertain footing, but you also don’t want to flood the area with light and blind someone 
climbing the stairs. Remember that light-colored stair materials, or treads and risers built from contrasting materials, 

require less illumination than dark stair materials. Also, unless beams of light overlap, avoid positioning fixtures on 
alternating sides of a staircase.

A versatile LED cap. De-Kor post caps use LEDs rather than 
incandescents, and they are sold in five different configurations, 
so you can choose how many sides of the cap will cast light. 

When mounting light fixtures on stair stringers or near the bottom 
of stair railings, consider their height and placement in relation 
to the treads. If space allows, raising the fixture casts light over a 
wider area.

When mounting light fixtures on stair risers, select 
recessed fixtures to avoid trip hazards. Shaded or 
louvered fixtures direct light down rather than straight 
out and won’t distract people ascending the stairs.

Centered over the tread, 
each light illuminates 
only one step.

Centered over the riser, 
each fixture illuminates 
two steps.
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A Balcony Deck   Built to Last

This railing 
won’t hide the 
view. As a fin-
ishing touch to 
a bedroom hide-
away, this cable 
railing is strong 
and durable. 
Because it’s see-
through, it won’t 
spoil the view.

FINE HOMEBUILDING54

COPYRIGHT 2008 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



f decks and patios are outdoor living rooms, balcony decks are more like small, 
private nooks. Just because they’re little, though, doesn’t make them simple. 
The fact that balconies don’t touch the ground makes them complex and chal-
lenging to build. The balcony featured here faces the ocean, which adds an-

other design challenge: stability and durability in the face of hurricane-force winds. 
In fact, while we were running exterior trim on this house in Maine, two nearby 
houses were swept off their foundations and into the ocean during a severe storm. 

You can support a balcony by using wooden knee braces angled back to the house 
or by cantilevering the interior floor joists through the wall. The problem with the 
former method is that wood-to-wood structural connections are rot-prone. The 
problem with the latter method is that it eventually channels rot into the house. 

Welded stainless-steel connectors anchor the deck to the house
For this project, we decided that the best way to support the balcony was to create a 
sturdy pressure-treated wood frame that later would be wrapped in PVC trim. An 
architect in our office consulted with a structural engineer for a plan that would support 
the necessary loads, be assembled easily, and show off nice proportions. 

We used custom-made stainless-steel framing connectors to reinforce the major 
bracket-and-beam assembly and to tie it to the house framing. It’s important to use
stainless-steel fasteners on the coast, but it’s even more critical when working with 
ACQ pressure-treated lumber, which is highly corrosive to plain and galvanized steel. 

The metal framing connectors were all TIG-welded by a certified welder using 
304 stainless steel, which is strong, corrosion-resistant, and easily obtainable. The 
brackets are strong and durable, but expensive: around $1500 for the set.

I wanted to through-bolt the brackets to a built-up post inside the wall, but our 
engineer calculated that more support was needed. For the lower connector, he 
specified a steel fin that would run through an LVL post inside the wall, which then 
was through-bolted to hold it in place.

Because we didn’t have access to a timber framer’s chain mortiser, the best way for 
us to make the slot for the lower connector’s fin was to start the cut with a circular 
saw, then plunge-cut it with a chainsaw. Fortunately, the chain’s thickness matched 
well with the fin’s thickness. The most-complicated framing connector is the top 

A Balcony Deck   Built to Last

I

Framing members are cut to fit steel connectors. 
Sawkerfs are made with a circular saw, then cleaned 
out with a jigsaw so that the posts and ledger can slip 
over steel flanges and be bolted in place. The ledger 
and framing-connector posts are lag-screwed to solid-
wall framing.

Durable finish materials hide strong 
framing connections in a graceful design 
that overlooks the ocean

BY MICHAEL MAINES
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The top connector resists 
tension forces by anchoring 

back into the house’s 
floor framing. Bolting 

the ledger and knee 
brace to the house 

provides shear 
strength.

The boomerang-
shaped connector 
is a heavy-duty 
gusset plate, tying 
the horizontal 
beam to the knee 
brace.

4x4 knee brace

Three 2x6 studs 
sandwiched between two 
11⁄2-in. by 51⁄4-in. LVLs

The bottom 
connector has 
fins that slide 
into slots cut in 
the 4x4 knee 
brace.

STEEL 
CONNECTORS

ARE THE H IDDEN 
HEROES OF THIS 

BALCONY

Concealed beneath 
decorative trim boards and 
rot-resistant framing lumber, 
custom-made stainless-steel 
connectors reinforce a pair 
of knee braces that support 
the deck and also anchor the 
framing to the house.

21⁄2-in. steel pipe 
with heavy-duty 
pipe hanger

7⁄8-in. rim

A 2x10 ledger bolted in place 
with 3⁄4-in. pressure-treated 
spacers allows water and 
debris to drain.

Upside-down stainless-
steel double joist 
hanger supports the 
outer rims. 

A 3-ft. 2x12 reinforces 
the I-joist web.

14-in. I-joist

decorative trim boards and decorative trim boards and 
rot-resistant framing lumber, rot-resistant framing lumber, 
custom-made stainless-steel custom-made stainless-steel A 3-ft. 2x12 reinforces 

the I-joist web.
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one. It connects the deck’s horizontal and 
vertical framing members, and also has the 
job of keeping the balcony from pulling off 
the wall. If you imagine the bottom connec-
tor acting as a hinge, then the top one could 
be imagined as a latch.

Most decks are simply bolted to the rim 
joists of the house, but our deck could eas-
ily pull the OSB rim joist on our I-joist floor 

FRAMING DETAILS
MAKE A BOMBPROOF DECK  

THAT WON’T  ROT

 All framing connectors and 
fasteners are stainless steel for 
corrosion resistance.

1

3

right out of the house. We could have added 
floor framing to fasten the connector to, 
but by the time this detail was figured out, 
the floor had been framed and sheathed. 
Our engineer came up with a simple, cost-
effective solution. With construction adhe-
sive and nails, we scabbed 3 ft. of solid 2x12s 
to the webs of the I-joists, drilled through the 
ones adjacent to the connectors, and slipped 

21⁄2-in.-dia. steel pipe through the joists. 
As shown in the drawing (facing page), we 
attached a heavy-duty pipe hanger, or stirrup, 
to the pipe, and we used a length of 1⁄2-in. 
threaded rod and a coupler to connect with the 
stainless-steel threaded rod that was welded to 
the framing connector.

Plan the framing to promote drying
Another common weak spot in deck fram-
ing occurs when framing members are sand-
wiched together to create a built-up beam. 
Pressure-treated lumber can last for 20 years 
or more, but with good detailing, it can last a 
lot longer. The gap between deck boards lets 
in water, dirt, and other debris. That debris 
collects in the seam between framing mem-
bers, eventually weakening the wood. I plan 
my decks with gaps between doubled mem-
bers and easy pathways for water to drain.

The doubled 2x10s making up the balcony’s 
horizontal beams are spaced the thickness 
of the steel framing connectors sandwiched 
between them. Two beams that extend from 
the upper framing connectors support an 
outer doubled beam, which is secured with 
upside-down stainless-steel joist hangers. This 
outer beam doesn’t need to be spaced because 
it is covered by synthetic decking, which keeps 
water and debris out of the joint. The deck’s 
floor joists are supported between the outer 
beam and the ledger with normally oriented 
stainless-steel joist hangers. 

The ledger is connected to the house with 
stainless-steel through-bolts and 3⁄4-in. pressure-
treated spacers behind the ledger to allow 
water and debris to drain. 

Over time, connections could loosen as the 
deck sways from high winds and heavy usage. 
To prevent this, we installed diagonal sway 
blocking into the floor system. In the rush of 
framing, we nearly forgot to add blocking for 
the top-mounted posts for the railing system. 

The materials look good and last
We decided to use PVC trim for its low-
maintenance features and because it would be 
easy to form to a curve on the bottom side of 
the knee braces. The homeowner also wanted 
synthetic decking for low maintenance and 
good looks. We used Trex Brasilia decking 
(www.trex.com) for its rich color and realistic 
grain pattern. 

Because this balcony offers an ocean view  
from the master bedroom, we didn’t want to 
use a clunky railing. We settled on a Feeney 
cable-rail system (www.cablerail.com). Feeney 

The materials and 
construction details 
have to protect this 
deck from hurricanes, 
windblown rain, and 
the risk of corrosion 
from being in a coastal 
location. 

Diagonal blocking 
acts as a sway brace 
to solidify the deck 
in high winds.

2  

4       Gaps between doubled 
framing members allow water 
to drain through. 

5

1

3

the risk of corrosion 
from being in a coastal 
location. 

Diagonal blocking 
acts as a sway brace 
to solidify the deck 
in high winds.

2  

54

2

1  Spacers keep 
the ledger off the 
house, allowing 
water to drain 
away.

     Lead flashing 
directs water away 
from the upright 
post. Drain holes 
in the bottom of 
the posts allow 
water to escape 
if it finds a 
way in.

3
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While plastic trim takes paint well and won’t 
rot, there are some nuances to working with it. 
We have a love/hate relationship with this stuff: 
We hate the drawbacks, but we love the way 
our exterior-trim details look. 

WORKING WITH PLASTIC TRIM Don’t back-bevel the miter joints. 
Because you need a solid gluing surface 
for the joints, you can’t cut miters at 46° 
rather than 45° as you can with wood. 
The joints have to be perfect so that 
they can provide a big glue surface for 
when the Azek moves in response to 
temperature changes.

Plastic trim holds paint well 
and stands up to the salt air. 
We preassemble the trim boxes 
as much as possible, then 
fine-tune their fit. We apply 
the upright posts before 
installing the ceiling; then we 
fit the knee braces.

DURABLE TRIM
DRESSES  UP  THE STRUCTURE

The preassembled 
posts go up first.
(1) Furring strips flank 
these posts to keep the 
width consistent. The 
edges are mitered to 
accept the face, which 
is applied next. (2) We 
make a trammel out 
of a couple of strips of 
sheathing to cut a pat-
tern for the sides of the 
curved knee braces. 
(3) With a bearing-guided 
router bit, we cut all the 
sides. (4) Each side has 
to be fine-tuned to fit 
perfectly. (5) When the 
sides fit perfectly, we 
assemble the curved 
knee braces. PVC trim 
makes this easy because 
it’s so flexible.

1

2

3

4

5
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offers powder-coated heavy-duty aluminum 
posts and rails that work together as a system, 
and they also have pretty good technical sup-
port for optimizing the design. The system went 
together without a hitch.

Assemble the trim ahead of time
Working high in the air—or even a few feet 
above a deck, as we were here—is never as effi-
cient as working at bench height. We assembled 
as many of the trim components as we could on 
the ground. The vertical posts were wrapped 
and capped with a PVC “box.” The corners were 
mitered and the three pieces assembled with 
Azek glue (PVC cement specially made for Azek 
trim; www.azek.com) and stainless-steel screws. 
We have tried regular plumbers’ PVC cement, 
but the set time is too quick for us.

After the last two pieces of the upright were 
glued and screwed and the floor framing 

wrapped with a fascia, we installed 
the ceiling boards under the bal-

cony. We wanted to hide the 
framing but allow water and 
debris to drain through, so 
we spaced the chamfered 
1x6 PVC boards about 3⁄8 in. 
apart. After the ceiling was 

up, we wrapped the brack-
ets by assembling three sides of 

the curved brace. We made a pat-
tern for the side of the curved brace 

using a router with a trammel arm, then used 
the pattern with a flush-trim bit to make the 
remaining sides. 

It was more complicated than the aver-
age deck, but this balcony does its job 
well. It provides a place to watch the sun-
rise over the ocean, it looks like it belongs 
on the house, and it won’t require much 
effort to keep looking good. Most impor-
tant, it is never going anywhere. □

Michael Maines is a project foreman 
for Fine Lines Construction (www.fine
linesmaine.com) in Yarmouth, Maine. 
Photos by Daniel S. Morrison.

Details make the difference. We 
glue miter joints to minimize the 
effect of shrinkage in composite 
decking. We also like to round 
over the end cuts on deck boards 
to match the radius of their sides. 
The only visible fasteners are those 
securing the outer frame. The Eb-Ty 
hidden-fastener system uses plas-
tic biscuits that fit into a slot along 
the length of the deck boards.

Support the stock. PVC is 
easy to bend, so it’s easy to work 
with for curves. But it’s also a 
pain in the neck. Tablesaws need 
long infeed and outfeed tables, 
miter saws need long extension 
wings, and carrying long pieces 
can be a two-person job.

Cut long. These plastic trim boards 
contract in the cold and expand when it’s 
hot, so cut accordingly. In winter, we add 
between 1⁄8 in. and 1⁄4 in. to the overall 
length, depending on temperature. In 
summer, we cut to the measured length 
or add just 1⁄16 in.

Because PVC 
trim is extruded 
rather than planed, 
its thickness varies; 
this makes joinery 
challenging. Double-
threaded trim screws 
make adjusting joints 
simple, and the small 
heads are easily 
hidden with some 
exterior-grade putty. 
The manufacturer’s 
PVC cement is a 
better choice than 
standard plumbers’ 
cement because it 
allows longer setup 
times for fine-tuning 
the joints. 

Screw it, 
don’t nail it
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Fine Homebuilding

Decks often are referred to as 
outdoor rooms, and this added 
living space can receive as much 
furnishing attention as any 

room in the house. These outdoor rooms are 
subject to outdoor weather, though, which 
affects durability and usability. Most home-
owners accept the fact that they won’t be 
able to use an outdoor room in December, 
but they expect to be able to use the deck full 
time in August. Even in cold climates like 
Montana’s, the August sun gets hot. Shady 
seating can be provided with store-bought 
chairs, benches, and umbrellas, but a more 
elegant option is to build in the seating and 
the shading. A pergola is an attractive way 
to create shade, and as long as you’re build-
ing one, why not add some benches to sit  
on underneath?

Freestanding decks don’t cause rot 
One of the most difficult aspects of decks 
is how to attach them to a house without  
allowing water to infiltrate house framing. 
When my crew and I dug in to the house  
featured here, we found considerable rot in 
the rim joist and sill plate where moisture 
had been wicking in through an old porch 
for years. Rather than devising a compli-
cated strategy for attaching and flashing the 
new deck ledger through the stucco siding, 
my crew and I thought, “Why not make the 
deck freestanding?”

By simply adding a couple of beams and 
their associated posts and piers, we could  
eliminate the need for flashing a ledger  

Smart framing  
eliminates the ledger 
and adds a shady seat

by Michael ayers

Custom Details  Make a Better Deck
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Bore for carriage bolts. 
Deck joists will be sup-
ported by pairs of 2x10s 
secured to 6x6 posts. Tack 
each 2x10 to its post with a 
framing nail, making sure to 
keep the top edges level. 
Then drill through the post-
and-beam assembly, and 
install bolts.

anchored to concrete piers, the tallest posts extend through the deck, bench, and 
pergola; beams are bolted to the posts to support deck joists, bench framing, and 
pergola rafters. This freestanding design eliminates the need for a ledger. because 
the posts are central to the design, alignment and plumb installation are critical. 

the deSign revolveS around a poSt

Begin with a benchmark. 
The post in the foreground 
sits on the highest base 
and is marked zero as the 
benchmark. All the other 
posts are marked relative 
to the benchmark to ensure 
level beam installation.

10-in.-dia. 
concrete pier

Adjustable post base 
aids in fine-tuning 
post alignment.

A 2x10 pressure-treated beam is 
through-bolted with 1⁄2-in. by 10-in. 
galvanized carriage bolts.

2x8 pressure-treated 
joists

1x4 composite trim

5/4x6 composite decking

2x4 framing

Fasten 2x6 beams  
with 6-in. Timberlock  
lag screws.

Keep the beam below the top 
chamfer to disguise slightly 
different post heights.

Chamfer 6x6 post  
edges with a router after 
assembly. 

Fasten 2x8 pergola  
beams with 6-in. Timberlock 
lag screws.

Fasten 2x6 pergola rafters 
through top edges with 8-in. 
Timberlock lag screws.

Custom Details  Make a Better Deck
JUNe/JUly 2007

Pressure-treated 2x6 
blocking supports perimeter 
band and decking ends.

Compact soil 
to discourage 
weeds.

Cantilevered framing 
eliminates the need 
for a ledger.

house

1-in. space
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Face-nailing is faster  
than joist hangers. 
Because the rim joist 
isn’t attached to the 
house, I eliminated 
the need for 20 
joist hangers, which 
saved a lot of time. 
I frame the floor far 
enough away from 
the house to provide 
nail-gun clearance. 
Then, with some  
assistance, I slide 
the deck into place.

Toenail joists to 
beams. Straight 
joists mean straight 
lines of screws in 
the decking. After 
toenailing the joists 
on the layout, I add 
blocks around the 
posts to catch the 
ends of decking 
boards (inset).

Cut the joists with 
deck boards in 
mind. I let the out-
board ends of the 
joists run long. Then 
I calculate the depth 
the deck needs to 
be to finish with 
a full-width deck 
board. This saves 
time and improves 
the deck’s finished 
appearance. After 
snapping a line to 
establish uniform 
joist length, I square 
it with a Speed 
Square and cut the 
joists in place.

frame the floor and then Slide it over to the houSe
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altogether. This design had the added benefit 
of eliminating joist hangers because the deck 
joists sit atop site-built beams bolted through 
6x6 posts. And because we had called in an 
excavator to dig the holes for the piers (the 
frost line in Montana is about 31⁄2 ft. below 
the surface), adding a few more holes didn’t 
add much cost. 

Posts must be aligned perfectly
Taking time to ensure a good layout is the 
key to making the job easier as you move 
from framing the deck to building the per-
gola and the benches. Some deck posts in 
this design run continuously through the 
deck and support the bench and the pergola 
above, one runs through the deck to support 
the bench framing, and the others support 
only floor framing. 

Because of this design, the posts must be 
placed thoughtfully, and they must be aligned 
perfectly. Thoughtful post placement means 
that they won’t interfere with windows, 
doors, or travel paths. Equally important, 
they need to be spaced to adequately support 
the floor beams. Post placement starts with 
excavation, but you have opportunities to 
refine their position: when setting the con-
crete tubes in the holes and with adjustable 
post bases.

Beams are built in place
In Montana’s high mountain desert, using 
pressure-treated lumber for durable decks is 
unnecessary except in ground-contact situa-
tions. If the deck is close to the ground, we 
use pressure-treated lumber for the floor 
framing, but not for the visible wood. On this 
deck, the posts, the benches, and the pergola 
are fir. The framing is pressure-treated, and 
the decking is composite (www.trex.com). 
The post bases elevate the posts enough to 
keep moisture from wicking into them. 

Because the posts are finish work, they 
need to look good, and it’s much easier to 
cut, sand, and detail them while they’re on 
sawhorses. To calculate post length, I use 
a rotary laser to shoot grade on the bases. I 
establish the high point as the benchmark, 
then figure out how much I need to add 
to each post to keep the tops level. It’s not 
imperative that the tops be perfectly level 
because they’ll be integrated into a pergola 
frame, but they should be within 1⁄4 in. 

The more important aspect of shooting 
grade is beam placement. For a grade-level 
deck such as this one, the elevations can be 

Ends and edges need gaps. 
Composite decking shrinks and 
swells with temperature variation, 
so gapping butt joints is neces-
sary. I also cut spacers a little 
wider and narrower than 
the specified gaps to keep 
the decking parallel to the 
house.

Tip: Speedy screwing template. If you don’t 
want to place screws by eye, mark your 
Speed Square with a felt-tip pen; slide the 
square along or mark the boards individually.

uSe SpacerS to keep 
the eXpanSion gapS 
conSiStent

Composite decking shrinks and 
swells with temperature variation, 
so gapping butt joints is neces-

jUNE/jULy 2007 49

COPYRIGHT 2007 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



Multiple cuts warrant a template. I detailed the ends of 
the beams and rafters with a simple radius cut. Because 
the beams are wider than the rafters, they need a slightly 
different radius to maintain the same proportions. Scraps 
of OSB make good templates. (1) Trace the outline, and 
rough-cut it with a jigsaw. (2) Cut a line with a razor knife 
to avoid tearout caused by a pattern-cutting router bit (3). 

The finished cut needs to 
be shaped with a round-
over bit, then cleaned up 
with a sander.

tricky. The decking should be about 1 in. 
below the door threshold, and the beams 
should be above the ground. To squeeze a 
beam and floor joists into the space between 
threshold and ground, we used 2x10s for the 
beam and 2x8s for the floor joists. Along with 
1-in. decking, this puts the beam 1 in. to 2 in. 
above the ground. Post placement and joist 
spacing need to be part of the equation when 
choosing lumber dimensions, so consult  
applicable span tables. 

detail the endS of the  
pergola beamS and rafterS

With a felt-tip pen, I mark the highest post 
zero; this is the benchmark. The other bases 
are marked with the fraction of an inch that 
they differ from the benchmark (+1⁄8, +1⁄4). 
When nailing the posts into the bases, it’s the 
last chance to align them accurately. It’s also 
a good idea to plumb them at this point; tem-
porary braces can help to hold them in place.

To find the top of the beam, hook a tape 
measure to the bottom of the post, and add 
the fraction written on the post to the beam 

height (91⁄4 in. in this case). I tack the beams 
to the posts with a framing nail, making sure 
the two-piece beams are level to each other. 
Then I drill through each post and beam 
with a 5⁄8-in.-dia. auger bit. Carriage bolts tie  
everything together. It’s a good idea to 
double-check that the posts are plumb and 
spaced properly before you really tighten the 
carriage bolts and move on to floor framing. 

Spread the joists on layout atop the beams, 
and attach the rim closest to the house first. 

1

2

3
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Deck boards dictate the bench 
width. The 2x4 bench framing 
should be sized to accommodate 
full-width deck boards, an over-
hang, and a 1x4 trim board. The 
bench’s perimeter, like the deck’s, is 
picture-framed.

cuts on their ends. Square or angular cuts 
can be made with a circular saw or a sliding 
compound-miter saw. Rounded or notched 
details can be cut with a jigsaw and a router. 
When cutting 2x stock with a jigsaw, the 
final cut probably won’t be square. I either 
need to clean it up with a belt sander or make 
a router template of 1⁄2-in. OSB. The tem-
plate guides a pattern-cutting bit. At the end 
overhanging the house roof, I cut an angle to 
match the slope of the roof, leaving at least an 
inch of clearance off the roof shingles. 

The benches are framed the same way as 
the deck, only on a smaller scale: a frame 
atop a beam bolted to posts (drawing p. 47). 
In this case, the beams are 2x6s attached to 
the posts with small lag screws. The 2x4 
bench frame is built on top of the beam. The 
width of the frame again is set by the number 
of full-width deck boards that will be placed 
on top, which eliminates the need to rip any 
deck boards to fit. I wrap the bench frame 

with 1x4 finish trim, and then I run the deck-
ing on the benches. As with the deck boards, 
I picture-frame the benches, screwing the  
outer frame in place first, then decking the 
interior. This gives a finished look to the 
ends of the benches, capping the end cuts. 

The pergola rafters are set north and south, 
which casts a wide afternoon shadow over 
the deck on hot summer days but allows 
sunlight into the house during cold winter 
months. If more shade is needed, a perpen-
dicular layer of 1x2 material can be added to 
the top of the rafters.

With a couple of light fixtures mounted in 
the corners and a gas grill outside the kitchen 
door, the built-in pergola and the benches 
give a cozy feel to this inviting 300-sq.-ft. 
outdoor room. □

Michael Ayers is a finish carpenter and 
remodeling contractor in Missoula, Mont. 
Photos by Daniel S. Morrison.

With that end of the floor framed, I slide the 
frame in place, leaving it about 1 in. from the 
house, and toenail the joists to the beams.

Next, I cut the joists to length, but not just 
any length. Instead, I calculate the number 
of deck boards needed to cover the distance,  
including trim board, gaps, and overhang. 
This way, I won’t have to rip the last deck 
board where it meets the house. It takes about 
the same amount of time to calculate this 
number as it does to rip the final board, and 
it looks a lot better. After cutting the joists, 
I attach the opposing rim and any blocking 
needed to support the deck boards around 
the posts (photos p. 48) and along their ends 
where they butt into the perimeter band. 

Space the decking consistently
With the deck framed, I square up the out-
side corner, apply a fascia board to the deck’s 
rim, and lay deck boards along the perimeter, 
mitering the corners. I overhang this “picture 
frame” past the trim by about 1 in.

Because the joists’ lengths were calculated 
precisely to accommodate a particular num-
ber of deck boards, it’s important to gap the 
deck boards consistently as I work back  
toward the house. As with other composite- 
decking materials, Trex requires specific 
spacing between boards and at butt joints 
because the material shrinks and swells 
with temperature variations. The gap size 
depends on the temperature during installa-
tion; the specs are printed on the end tags. 
I cut a few shims on a tablesaw to keep the 
gaps consistent. 

To space the ends of the decking consis-
tently away from the house, I use a scrap of  
1⁄2-in. oriented strand board (OSB) as a spacer. 
I also check the decking as I proceed toward 
the house: Staying parallel to the house is  
important. After notching around the posts, 
I snap a chalkline as a guide, and when I get 
about halfway across the deck, I start mea-
suring from the house to the deck boards. 

This also confirms that I can finish with a 
full-width deck board. If the numbers are a 
little off here, I can make a correction using 
a larger or smaller spacer at one end or the 
other. Then I can phase in the correction over 
many boards so that it won’t be as visible. 

Frame the benches and pergola
The beams carrying the pergola are 2x8s lag-
screwed to the posts with Timberlock screws 
(www.mcfeelys.com); the pergola rafters are 
2x6s. Both framing members have decorative 

the bencheS are 
like long, Skinny 
mini-deckS
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A Watertight
Second-Story

Porch
With a rubber 
membrane and careful
flashing, you can create
an outdoor room above
and shelter the living
space below

BY GREGORY BURR

ith Long Island Sound closer
than a short fly to the out-
field in Yankee Stadium,
this house was begging for a

porch to take advantage of the views. A roof
that skirts the second floor offered a choice of
locations. But it was obvious that the porch
should be above the entry and adjacent to the
master bedroom. 

Waterproofing is an issue anytime you attach
a new feature to a house. On the ocean, strong
windswept rain is a good reason for concern.
And because the porch is over an entryway
designed to shelter the front door, the area 
below the new porch needs to stay dry.

Meeting these challenges is a lot easier today
than it used to be, thanks to seamless rubber
membranes and the underlayment, flashing,
and adhesives designed to work with them.
The key to creating a watertight porch lies in
careful detailing: installing each layer cor-
rectly and in the right sequence.

Drainage starts with the subfloor
To drain water away from the house, I built
a sloped subfloor (drawing p. 90). Adding

W
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To drain water away from the house, the joists     are pitched 2 in.
over the 4 ft. of porch floor. The plywood sheathing     and fiber-
board underlayment     create a sturdy subfloor and an ideal sub-
strate for the EPDM membrane    . The one-piece membrane is
sealed to the walls with a combination of aluminum flashing
and uncured flashing    . Sleepers     cut with the opposite pitch
of the joists level the removable finished deck.

Sleepers

EPDM membrane

3⁄4-in. plywood sheathing

Pitched joists 

THE LAYERS OF WATERPROOFING,
FROM THE BOTTOM UP

D

B

A

Fiberboard underlaymentC

Uncured flashing

Aluminum flashing

Water flow

A

B

F

C

D

E

G

Scuppers
framed into
the wall allow
water to
drain from
the porch to
the gutters.

G
F

E

Aluminum flashing
lines the scuppers.

New header adds
support for the porch.



board sheets fit together tightly. The mem-
brane can tear if it is not supported across gaps
in the fiberboard. Then I fastened the fiber-
board with stress plates and galvanized screws.
A stress plate is a 3-in. round washer with a
built-in recess that prevents the screw from rub-
bing against and damaging the membrane.

Water needs a place to escape
A second-story porch needs to have either
walls or railings. In this case, the homeowner
decided to have a kneewall with a short rail-
ing on top.

The kneewall is a small stud wall. The top
plate is continuous, but the bottom plate is
segmented to create scuppers, or drainage
openings that allow water to escape and run
into rain gutters.

After all the walls were built and sheathed, I
applied waterproof shingle underlayment so
that it starts on the roof and extends onto the

walls. Then I nailed aluminum base
flashing along the front wall and

step flashing underneath each

new joists strengthened the porch and 
offered a simple way to create a pitched sur-
face. It takes only a slight pitch to drain wa-
ter. But to be safe, I pitch the joists 1⁄2 in. for
every foot of subfloor. 

I sheathed the floor first with 3⁄4-in. plywood,
then with a high-density fiberboard (www.
gp.com/build) designed to be used with rub-
ber membranes. The fiberboard has no in-
herent strength. It is used because it is smooth
and won’t damage the membrane. It also is

compatible with the adhesive used to glue
down the membrane. 

I screwed the plywood to the
joist to avoid nail pops that

can damage the fiber-
board and made

sure the
fiber-

course of roof shingles going up the sidewall.
I overlapped the step flashing as I worked up
the roof. I also made aluminum flashing pans
to line the scuppers.

Because this flashing dumps water on top of
the roof shingles, I sealed the flashing to the
roof with a bead of lap sealant to keep water
from wicking up underneath the flashing
pans. Lap sealant is an elastomeric caulk used
to seal all the exposed edges of the membrane
and flashing.

EPDM is waterproof, but not 
bulletproof
The benefit of using a rubber, or EPDM,
membrane to waterproof the porch is that it
covers the 56-sq.-ft. area in one piece. EPDM
membranes are available in 10-ft. by 50-ft. or
10-ft. by 100-ft. rolls and thicknesses from
0.045 in. to 0.090 in. You also can order cus-
tom sizes to fit your project. For residential
applications, 0.060-in. material is a good
choice. But even with the thickest material,
I have to be careful not to puncture the mem-
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High-density
fiberboard

USE SPECIAL  FASTENERS FOR
THE F IBERBOARD SHEATHING

The high-density fiberboard that supports the

membrane needs to fit tightly. Gaps where the

membrane is not supported will cause failure. The

fiberboard is screwed to the plywood subfloor

with rust-resistant screws and large

washers called stress plates. The stress

plates hold down the fiberboard and also

recess the

screw heads

so that they can’t

damage the

membrane.

Rust-resistant 
screw and aluminum
stress plate



brane during installation or while finishing
the porch.

Because a roll of EPDM is large and cum-
bersome, I first cut an oversize piece of the
membrane on the ground. While rolling out
the membrane, I check it carefully for holes
or tears. If it looks OK, I cut a piece a few
inches larger than I need. Then I use a pair of
scissors to trim the membrane in place on the
porch floor. The membrane does not extend
onto the sidewalls, but it should extend
through each scupper. The sidewalls are
flashed later.
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Cut an oversize piece 

of the EPDM mem-

brane on the ground

. Then put the 

membrane in place

and trim it to fit the

porch     . Glue the

membrane to the

fiberboard underlay-

ment in manageable

sections     . Be 

careful to keep the

membrane aligned

while you work.

EPDM 
membrane

2

3

1

1

2

3

Using commercial
products at home
EPDM is the most commonly used 
roofing in commercial construction. 
Although there are fewer flat roofs in
residential construction, EPDM is an 
excellent choice when a job calls for
waterproofing a horizontal surface. 
According to Tom Hutchinson, a tech-
nical adviser for the EPDM Roofing

Association (www.epdmroofs.org), a
properly installed EPDM mem-
brane will last 20 to 30 years in a
residential setting.
Hutchinson recommends pur-
chasing the membrane, adhe-

sives, and flashing materials from
only one company. If the system

fails, it is not likely that a manufac-
turer will honor the warranty if

materials from various companies
were mixed and matched. All the

products used in this article, except
the fiberboard, are from Mule Hide
(www.mulehide.com).

GLUE THE
MEMBRANE 

To reduce the risk of
punctures, I clear debris
from the fiberboard before
gluing down the mem-
brane. It’s impossible to glue
down the entire membrane
at once, but this piece was small
enough to be glued in two sec-
tions. I put the membrane in
place and folded it back, exposing
half of the fiberboard underlayment.

The membrane is glued down with a
bonding adhesive; the fiberboard and



the membrane must both be coated. I apply the
adhesive with a paint roller. When the adhesive
is dry, I can move the membrane back into place. 

Once the glued-up surfaces touch, it is dif-
ficult to separate them. I make sure the mem-
brane is lined up and fits the porch floor
before I glue it down. When I roll the mem-
brane back into position, I work slowly and
smooth out wrinkles and air bubbles as I go. 

When one side is finished, I roll back the
other side and start again. I save small areas
for last. Although the glued-down membrane
is stable, it’s smart to protect the installed
membrane with a scrap piece of fiberboard
when working on top of it.

Flashing and caulk seal the deal
I nailed aluminum flashing around the inside
of the porch walls and sealed it to the mem-

brane with uncured flashing. Uncured flash-
ing is a flexible rubber flashing that comes
in rolls and is glued down. It seals the alu-
minum flashing to the membrane, and it can
be stretched to seal difficult areas like the cor-
ners of the scuppers.

I use a primer to clean the area where the
uncured flashing will be installed. This clean-
ing ensures that the glue will bond to the sur-
face. The primer that I use is toxic, so I wear
rubber gloves when cleaning with this prod-
uct. I dip a cotton rag into the primer, and
then I scrub the area where the uncured flash-
ing will be glued.

Next, I apply seam adhesive to the uncured
flashing, the aluminum flashing, and the
membrane. When the adhesive is dry on all
the surfaces, the uncured flashing can be 
applied. I use a small roller to press the flash-

ing to the membrane and caulk all the seams
with lap sealant.

Allow easy access to the membrane
The last thing that I did on this job was build
a finished floor for the porch. I built the floor
in three sections that can be removed for
cleaning, refinishing, or inspecting and re-
pairing the membrane beneath. To level the
floor, I cut joists, or sleepers, that reverse the
pitch of the subfloor. Then I glue strips of 
the EPDM membrane to the bottom of the
sleepers with construction adhesive. The
strips prevent the wood sleepers from dam-
aging the membrane. �

Gregory Burr is a general contractor in
Westbrook, Conn. Photos by Brian Pon-
tolilo, except where noted.
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The edges of the membrane are

sealed to the walls with layers 

of flashing and caulk. First, nail

aluminum flashing around the

entire porch     . Seal the

aluminum flashing to the mem-

brane with uncured flashing .

Apply a bead of lap sealant 

to all the seams     . Caulk keeps

water from wicking under

exposed aluminum flashing     .
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2
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4 Uncured
flashing

FLASH THE WALLS AND
CAULK THE SEAMS

4



Dramatic shapes, different materials. Although framed with pressure-treated yellow pine, this deck has skirtboards, railings and deck boards
made of Trex, a composite of recycled polyethylene and wood. The flexibility of Trex makes it a good choice for a curved deck.

Building a Curved Deck
With Synthetic Decking

A multilevel deck with built-in benches and a
barbecue pit turns a backyard into a living room

by Ted Putnam



Joists are left long until the curves are laid out. Rather than cut joists to length as they were installed, the author found that it was easier to
let them extend beyond the proposed outline, draw the circumference with a trammel and cut them all at once.

For me, part of the challenge of custom re-
modeling has been the opportunity to try some-
thing new. When I saw the potential to combine
an interesting deck design and new materials, I
immediately went to my prospective clients,
who received the ideas enthusiastically.

From their house near Long Island Sound, my
prospective clients had a wonderful view of a
salt marsh and the estuary beyond. They also
had a small yard and wanted a backyard deck
for recreational space.

After several meetings, we drew up a plan for a
stacked semicircular deck. The family could
watch marsh birds from the top level or sit
around a cozy fireplace/barbecue on the lower
deck. A grand staircase facing the water, a wrap-

Prebending synthetic decking can be as easy as walking. Because Trex is made from a
composite of recycled high-density polyethylene and wood chips, it has little lateral stiffness and
can be bent easily. Once bent, the material keeps its shape for some time without reinforcement.



Cutting the curves with a circular saw is easier than it might seem. After drawing the
curves with a 1x3 trammel tacked to the centerpoint and nailing off the blocking, the author cut
the outline, setting the blade depth to in. to reduce the chance of binding the blade.

The lower blocking was traced and cut before installation. To provide easier nailing and
to reduce splitting, the joist ends were cut off with a reciprocating saw after the blocking was in-
stalled. Note the vertical lines plumbed down from the saw kerfs on the tops of the joists.

Laminating thinner layers of plywood is
an easy wood-bending technique. The au-
thor met the challenge of a tightly curved rim
joist by laminating three layers of -in. pres-
sure-treated plywood onto the joist ends with
plenty of construction adhesive, clamps and
careful nailing.

around bench and a small side stair completed
the basic design.

My clients also wanted a deck that would with-
stand constant exposure to salt and the weather
extremes of New England. Although we would
use pressure-treated yellow pine for the framing
material, we ruled out pressure-treated decking
because it tends to crack and check after a few
seasons. Wooden lumber would also have re-
quired steam-bending to fit the desired curves.
Having had four years of experience building
decks with wood-polymer composites, I sug-
gested Trex decking (Trex Co. LLC, 20 S.
Cameron St., Winchester, VA 22601; 800-555-
1212), which fit the bill perfectly.

Batch trucks make pouring concrete an ef-
ficient process—After digging the post holes
and a circular footing for the barbecue, we
called for concrete. Normally, we mix small
batches of concrete for footings from 80-lb. bags.
When we need more than a few post holes but
less than a foundation, we make a call to the lo-
cal ready-mix company for a concrete batch
truck. Batch trucks are smaller than big mixers
and mix concrete on the spot in the strength
that we need. We pay for what we use. The nor-
mal batch truck can deliver up to 5 yd. It's also
quite a bit faster than mixing the stuff by hand.

An underground fixture becomes the bar-
becue base in the center of the deck—
Before the framing began, we needed to finalize
the fireplace/barbecue design. The owners
weren't interested in a fancy gas-fired contrap-
tion; they just wanted a place where they could
build a real fire for sing-alongs, s'mores or seri-
ous cooking. During the design, we planned for



Creative blocking carries the band joist beyond the framing.
The author had to build in structural blocking where the deck's curve ran
parallel to the joists. As shown above, a 2x8 was nailed to the edge of the

last joist, and a 1x3 trammel was used to trace the curve onto the 2x8. Af-
ter the board was cut, another just like it was nailed to the bottom of the
joist, and the two were tied together with a laminated band joist.

a shallow brick pit built on some sort of con-
crete-base platform. We found the base after
some research and a few phone calls: a wire-
mesh reinforced concrete tower normally used
to house utilities underground. This concrete
tube had a 42-in. dia. We brought in a 40-in. tall
section of the utility tower and set it in place,
centered on a circular footing 5 ft. in dia. Next,
we filled the tower with rubble and concrete;
after the deck was finished, a mason laid the
firebrick inside the barbecue.

Once the concrete had cured, we began set-
ting the support posts and beams. Pressure-
treated 4x4 posts would support doubled pres-
sure-treated 2x8 beams that would run under
and perpendicular to the joists. We used galva-
nized connectors to secure the posts and
beams, and after bolting the ledger boards to
the house, we bent and attached aluminum
flashing over the ledger. We then nailed on the
joist hangers, cut the pressure-treated 2x8 joists
and began framing. Because Trex has no struc-

tural properties, its manufacturer recommends
no greater span than 16 in. o. c. for 5/4x6 bull-
nose decking in residential applications. We let
the joists run long past the support beams and
perimeter outline (top photo, p. 65) to prepare
for the next step of laying out the circles.

It's easier to frame curves if you start by
framing a square—With the joists installed and
run long, we tacked a piece of -in. plywood
roughly in the center of the joists on the upper



The skirtboard is screwed to the rim before the decking is laid down. The author pre-
ferred to scribe-fit the decking to the skirtboard, which helped to maintain precise joints be-
tween the butt ends of the decking and the skirt. Scrap decking helped to align the skirt as it was
clamped and screwed into place.

Composite decking is not structural. The deck design included a segmented section that ra-
diated out from the hub of the barbecue. Because the decking material has poor lateral strength, it
must be supported at least every 16 in.

Balusters screwed to the rim joist serve
as a bending form for the railing top. Af-
ter spacing and securing the lower ends of the
balusters, the author used bar clamps to pre-
bend the curve of the 2x4 vertical railing face.

This railing was laminated. After attempt-
ing to edge-bend a Trex 2x6, the author lami-
nated the top part of the T-shaped railing by
ripping the Trex into thin strips and reassem-
bling them with PVC cement and screws.

deck and located the exact center of our first
circle on the plywood. We then drove a nail
through one end of a 1x3 into the plywood at
the centerpoint, and we cut the 1x3 to the cir-
cle's radius after subtracting in. for the skirt-
board, in. for the lattice and in. for the ply-
wood band joist.

We swung the homemade trammel over the
tops of the joists and marked the curve with a
fine-point felt-tip pen. We drew plumb lines with
a framing square and cut the joists 2 in. to 3 in.
beyond the line with a chainsaw.

To make the curved blocking that would sup-
port the plywood band joist, we used the off-
cuts and cut them to fit between the joists, flush
to the top. After nailing the blocking, we redrew
the arc and cut to the line with a circular saw
(photo top left, p. 66). (After trying to cut
straight for years, I found that it was surprisingly
easy to cut a curve; it was also much faster than
cutting with a jigsaw.) The bottom blocking was
traced from the top, cut and nailed into place at
the bottom of the joists (photo bottom left,
p. 66). The joist ends were then trimmed flush
with a reciprocating saw.

To make the band joist, we ripped -in. pres-
sure-treated CDX plywood into -in. wide strips
and laminated three layers together across the
joist ends. We clamped one end to the starting
point and slowly began to glue, clamp and nail,
using construction adhesive and 8d galvanized
box nails (photo top right, p. 66). We let the
ends fall without regard to the joist ends and
were generous with the glue; we also were care-
ful to stagger the joints on each layer. After com-
pleting the lamination, we used the chainsaw
and cut the support beams flush with the ply-
wood. We shared a congratulatory coffee break
and set off to tackle the larger lower section.

The lower-deck framing was identical to its
upper neighbor with one exception: The curv-
ing band joist would run parallel to the framing
along one side of the deck and would not be
supported by the joists. Rather than fill in the
void with short blocks, we nailed a length of
pressure-treated 2x8 horizontally to the top of
the last joist (photo p. 67). After scribing and
cutting the arc, we traced the arc onto a sec-
ond piece of pressure-treated 2x8 that would
serve as bottom blocking. The plywood band
joist secured the blocking, and vice versa.

The beauty of composites is revealed in
the bending—After stapling plastic lattice
around the perimeter, we began bending and
attaching the 2x10 Trex skirtboard. We used
scrap 5/4 decking to establish the height of the
skirtboard above, the rim; when screwed onto
the band joist, the skirt would cover the butt
ends of the decking. We've found through ex-
perience that scribe-fitting the decking into the



rim yields a more precise joint than installing
the decking first. Prebending the 2x10 (bottom
photo, p. 65) was a cinch, and in quick succes-
sion we attached the skirts with -in. galva-
nized decking screws into the joists (top photo,
facing page). We glued the joints with PVC ce-
ment and filled gaps with a mixture of PVC
cement and Trex sawdust.

Take extra care to keep the decking
straight and well supported—It was time to
lay the decking down. Because the boards are
so flexible, we had to watch closely that the
courses didn't wander too much. We snapped a
series of chalklines, each representing a dou-
ble-board width, and screwed a decking board
with -in. galvanized decking screws to each
chalkline, leaving a board-width space between.
We then dropped in another board and cen-
tered it by eye, using a scraper or flat bar as
needed to match the gaps on both sides.

On the upper level, the decking ran straight
out across the joists, parallel to the house. We
scribed and cut the decking to length with a jig-
saw, trimming the butt ends with a block plane
as needed. The bottom level wasn't so easy. To
bring a visual focus to the barbecue, the final
design called for the decking to radiate out from
the barbecue like spokes in a wheel. This re-
quired a significant amount of additional block-
ing to support the diagonal runs of decking
(center photo, facing page).

Bent railings add a unique design element
and are as solid as a rock—With the decking
complete, we began the railing construction.
We predrilled each baluster top and bottom, set
the heights, plumbed them up and screwed the
lower ends into the skirtboard.

We prebent the vertical face of the railings by
clamping a Trex 2x4 to the inside perimeter of
the balusters (photo bottom left, facing page).
After bending, Trex will hold its basic shape for
quite a while. We then brought the 2x4 to the
top of the balusters, clamped it in place and
screwed it. We tried several different joints to
connect the 2x4s, but because of the curved rail-
ing, we could not get the joint tight to my com-
plete satisfaction. For future decks, I will special-
order longer pieces (Trex can be extruded up to
40 ft. long) and won't have to deal with seams.

The top of the railing was a new challenge. We
tried bending a Trex 2x6 on edge but could not
get the radius required, so we ripped Trex 2x6s
into -in. strips. Using PVC cement, we glued
and screwed the first strip to the top of the verti-
cal 2x4; this served as our form. We then glued,
clamped and screwed the remaining pieces into
place (photo bottom right, facing page), stag-
gering the seams as we went. Any irregularities
were removed with a belt sander.

Dream Deck (at left); Perma-Poly (center); and Trex
(alright).

TimberTech (left); ChoiceDek (center); Carefree
Decking (right front and center); Phoenix Plastic
Lumber (right rear).

Synthetic decking:
an alternative
to wood
During the past decade,
consumers and manufacturers
have expressed a growing
interest in recycled building
materials, including decking.
There are now several types of
decking made from recycled
plastics and/or wood products, as
well as others made from plastics
such as vinyl. While by no means
inclusive, the list of
manufacturers below will provide
some useful sources. Your local
lumberyard should be helpful in
finding regional suppliers of
these synthetics as well.—T. P.

Sources of supply

Carefree Decking (recycled high-
density polyethylene)
Earth Care Products, 765 Skippack Pike,
Suite 200, Blue Bell, PA 19422
(888) 853-2784

ChoiceDek (high-density polyethylene
and cedar composite)
Advanced Environmental Recycling
Technologies Inc., Farm Road 2169, HC10,
P. O. Box 116, Junction, TX 76849
(800) 951-5117

Dream Deck (polyvinyl chloride)
Thermal Industries, 301 Brushton Ave.,
Pittsburgh, PA 15221-2168
(800) 245-1540

Perma-Poly (recycled high-density
polyethylene)
Renew Plastics (division of N.E.W. Plastics

Corp.), 112 4th St., Luxemburg, WI
54217-0480
(800) 666-5207

Phoenix Plastic Lumber (recycled
high-density polyethylene)
Outwater Plastic Industries Inc., 4 Passaic
St., Woodridge, NJ 07075
(800) 888-0880

TimberTech (wood/plastic resin
composite)
Crane Plastics, 2141 Fairwood Ave., P. O.
Box 1047, Columbus, OH 43216
(614) 443-4891

Trex (recycled wood and polyethylene
composite)
Trex Co. LLC, 20 S. Cameron St.,
Winchester, VA 22601
(800) 289-8739

After completing our work on the railing, we
began to build the bench for the lower level.
We constructed right-angle pressure-treated 2x4
supports and secured one to every fourth balus-
ter and to the deck, providing a finished seat
height of 19 in. from the deck. After tying the
supports together with a vertical Trex 2x4 as a
facing, we ripped, bent, glued and then screwed
5/4x6 Trex for the bench seat as we had for
the railing.

New materials and designs require time—
When I work, I strive to learn new ideas and
techniques. Unfortunately, learning new tech-
niques can be time-consuming and expensive.
After this experience, I'm ready to take on the
next challenge. Bent glass rails, anyone?

TedPutnam is the owner of Putnam Custom Car-
pentry/Deck Creations in Chester, Connecticut.
Photos by the author, except where noted



Curved Deck Stairs
A temporary form and laminated plywood
stringers make building these stairs 
easier than you might think

BY MIKE GUERTIN

hen I designed a multilevel curved deck for
clients, I didn’t consider adding curved stairs. I’d
never built a set of freestanding curved stairs and
wasn’t ready to offer that option. But while I was

away on vacation, the design plans changed, and my brother Bruce
framed the deck. When I returned home from my trip, I learned
that Bruce had volunteered curved stairs and that I was responsi-
ble for building them. I guess it was payback for having taken two
months off.

I’d previously built curved interior stairs that relied on the sur-
rounding walls to support the treads and risers; but exterior deck
stairs would have to rely on open stringers. Curved stringers re-
quire a form, and I didn’t know where to start to calculate the
geometry. After a day of swearing at my brother under my breath,
an idea popped into my head that seemed too simple to work. And

it wouldn’t require any more math than a simple rise-run calcula-
tion for common stringers.

My plan was to lay out and frame temporary curved walls like
those on an enclosed set of curved stairs. Using the walls as both a
form and a layout instrument, I could build and cut precise, curved
laminated plywood stringers in place.

The plan worked better than I imagined. The rough stairs took
less than three days to lay out and build. The system worked so
well that I plan to adapt it to build freestanding interior curved
stairs in the future. It also can be used to build stairs in a shop or
garage that are later moved to a site. �

Mike Guertin is a builder, remodeler, and contributing edi-
tor to Fine Homebuilding. He lives in East Greenwich, R.I.
Photos by the author, except where noted.
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Establish radius and treads. Driven into the
ground at a point in line with the upper land-
ing, a stake becomes a pivot, anchoring the
tape and chalkline used to draw the stair’s
shape and treads (photo above left).

Create a mirror image for the upper tem-
plate. After marking and cutting a second
identical plywood template, the author dou-
bled the plywood, then transferred the tread
marks from the lower to the upper, and
snapped connecting lines (photo above right).

Raising the template walls. Hoisted atop
temporary staging, the upper template is
fastened to the deck’s rim joist for stability.
Studs are screwed to the tread-position
marks on both templates. With the walls in
place, the studs are braced plumb (photo left).

A plywood floor
defines the stairs
My first step in this
process was to establish
the stair radius. I cov-
ered the ground directly
below the stair location
with a monolithic sheet
of plywood made from
two layers cross-lapped
at the seams; one edge
was butted against and
secured to the deck
posts. Next, I deter-
mined the axis by dri-
ving a stake into the
ground, parallel to the
deck face. Now I could
hook a measuring tape
onto the stake and draw
arcs for the inner and
outer edges of the
stairs. The tread widths
were marked next. I
knew the approximate
stair run and calculated
7-in. rise, so starting be-
neath the deck edge, I
stepped off 14 15-in.
marks on the outer arc,
then snapped chalklines
between the axis point
and the marks. After
making a mirror image
of the template, I trans-
ferred the tread marks
to it, raised it in place,
and built the stud wall.

CURVED STUD WALLS CREATE THE FORM

STAIRCASE LAYOUT

Companion lines define stud wall.

Studs are placed outside
the radii and mark the
treads’ leading edges.

Treads are marked off
on outer arc; chalklines
mark the treads.

Upper template is
cut to this line.

Pivot point

Inner radius:
129 in.

Outer radius:
177 in.

Tread length: 48 in.

Tread width: 15 in.



Add glue. After
unscrewing all
but the first lay-
er, the author
rolled on a coat
of two-part
epoxy (photo
upper right),
then fastened
successive lay-
ers with more
epoxy, exterior-
grade screws,
and clamps
where needed
(photo right).

Prebend the
stringers. After
1⁄2-in. pressure-
treated plywood
was ripped to
16 in., the
stringer lamina-
tions were
screwed inside
the walls to 
prebend them
(photo upper
left). Heel and
plumb cuts were
made on a tem-
plate from a
short piece of
stringer stock.
Four laminations
were screwed
together on
each wall.

LAYERS OF PLYWOOD MAKE THE ROUGH STAIR FRAME
Locate the stringers
After establishing a level reference line across both
walls, I found the stringer location by first subtracting
the riser height plus the rough-tread thickness from the
top of the deck and marking the first pair of studs, then
repeating for each subsequent tread position. The
marks then describe the top of the stringer.

Use the studs to mark notches
The point where the stringer and stud’s back edge meet
is the intersection of the tread and riser. I drew the tread
line by carrying a level line from the intersecting point
back to the next stud (photo bottom left). The riser cut is
drawn plumb from the same point (photo bottom right).

A doubled 1⁄2-in. pressure-
treated plywood riser
serves as backing and

tread ledger. It is secured
with galvanized screws

and urethane
construction adhesive.

First layer of plywood was screwed
into the studs for easy removal later.
Subsequent layers were attached with
exterior-grade screws. Care was taken
not to place screws in areas to be cut.

Stringers are laminated from
four layers of 1⁄2-in. pressure-
treated plywood, glued with
two-part epoxy fortified with
microfibers (see FHB #158,
“Glues for Outdoor Use”).

Fortifying the assembly

Laminated riser of
pressure-treated
1⁄2-in. plywood

2x pressure-treated
rough tread
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Bulking up the
frame. Beefy
rough treads
and laminated
risers will com-
pensate for the
nonstructural
composite ma-
terial used for
the treads.

Notch the
stringers. Set-
ting the circular
saw’s base to the
required bevel,
the author cut
the risers first,
then reset the
saw for the
tread cuts. A
reciprocating
saw finished the
inside corners.

Joints are
staggered
by at least
24 in.

Attaching the stairs to the deck
The stringers were hung from the
deck framing by a hanger cleat
made of three layers of 1⁄2-in.
plywood, nailed first into the
stringer plumb cuts, then into the
face of the rim joist.

Riser cuts must
be angled to
match the taper
of the treads;
tread cuts are
made at 90°.

Rim joist
Hanger cleat

Stringers

A pressure-treated 2x8 is ripped
into a wedge, edge-glued, and
screwed to a 2x12.

Making tapered rough treads

Wedge
completes
the tread.

Pressure-
treated 2x12
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CEDAR TRIM DETAILS FINISH THE STAIRS

Dressing up the frame
Bruce Guertin finished the stairs. First, in the mid- and upper-
post locations, he cut holes in the rough treads, then
marked, notched, and attached the posts. The bottom
posts were notched over the first step and screwed in
place. Next, he bent and nailed the cedar skirtboards along
the sweep of the stringer, then installed the cedar risers and
composite decking treads. He built the railings in sections
by tracing the stair’s radius onto cedar 2x8s in place on a
stringer and cutting the profiles on a router table. The balus-
ters were captured between two 1x2s ripped to the same
radius; lengths of rail then were screwed to the balusters, and
the completed section was installed between two posts.

Bending the
skirts with gen-
tle persuasion.
Each cedar skirt-
board was at-
tached at the
stringer top and
worked into
shape with
clamps, ure-
thane construc-
tion adhesive,
and stainless
trim screws
(photo left). 
After the skirts
were done, the
cedar risers were
nailed in place
(photo right).

One section at
a time. To en-
sure the correct
radius and
baluster spac-
ing, each seg-
ment of railing
was cut and as-
sembled for a
specific pair of
posts.

Cut to fit
between posts,
2x8 cedar is
laid on top of
the skirt.

Radius of skirt
was traced
onto
underside.

Companion
line is drawn
31⁄2 in. to
outside.

Treads are plastic
composite decking;
risers are ripped
from 1x8 cedar.

Curved rails from straight stock
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Two router bits,
a thumbnail 
and a beaded
handrail, cut the
railing profile.

A 1x2 ripped to
the same radius
captures the
2x2 balusters.

Secure the posts
The 4x4 cedar
posts are notched
to the inside of the
stringers, flush with
the exterior and
secured with 3x 
3⁄8-in. lag bolts and
urethane con-
struction adhesive.

Post notched over
rough tread and riser

Bottom post

2-in.-deep
notch

4-in. exterior-
grade screws,
countersunk
and plugged

Two cedar boards
(1x12 and 1x8) were
used for each side of
the skirt, clamped into
position, and attached
with urethane
construction adhesive
and stainless trim
screws.

The three intermediate posts are
supported by concrete footings
that were dug after the stringer
was in place; the bottom posts
sit on a concrete pad.

Balustrade cross section

Brass post caps

continued
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Reader Response

Considerations for outdoor stairs
I found your cover story on curved deck stairs generally informative (FHB #162,

pp. 82-87), but as the president of a company that manufactures stairs, I believe

the author neglected to mention several important items.

First and foremost, when we design this type of exterior stair, we make every

effort to ensure the proper draining of water. Normally, we make the treads and

risers without glue joints and leave a 1⁄16-in. space between tread segments. On

the staircase featured, we would have drilled draining holes in the substructure.

Alternatively, we would have sloped the tread to shed water slightly.

The connection of the stringers to the concrete pad also is very important. The

stringers should be held up from the concrete and bolted through a metal clip

buried in or fastened to the concrete.

The method of rail layout using a flat elliptical piece works only if those inter-

mediate posts are used. The actual geometry requires a helical rail (a twist). The

lack of twist on this job is hidden at the rail/post intersection.

For the stringers, we have found that Honduras mahogany is a superior choice.

It is strong, easy to work, and naturally rot resistant. We use ipé or jatoba (Brazil-

ian cherry) for tread material. Both are available in 5/4 and make excellent treads.

To avoid rot, we generally mount the balusters on a V-shaped surface and make

a corresponding V-cut in the bottom of the balusters.

—P.B.  WITHSTANDLEY,  HARMONSON STAIRS

Mount Laurel, N.J.
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