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Several years ago, my company started 
building hurricane- and disaster-

resistant homes in coastal North Car-
olina. We were already using Superior 
Walls precast insulated concrete panels 
instead of traditional wood framing for 
the exterior walls, but we also wanted to 
reduce the amount of wood used else-
where on the exterior, if possible. For fully 
enjoying coastal living, however, large 
porches and decks—traditionally made 
of treated-wood components—are a must-
have. Our challenge was to find an alter-
native porch and deck design that would 
be cost-competitive with wood without 
having wood’s drawbacks in our harsh 
coastal environment.  

Because we were already building with 
concrete for our wall systems, it seemed 
logical to look for a concrete solution 
for our porches and decks. My research 
led to Versa-Dek (metaldek.com), a steel 
pan system with a dovetail design that 
allows for clear spans of up to 20 feet or 
more. The pans are used to support a thin 
slab of poured-in-place concrete, allow-
ing us to build decks that are inherently 
waterproof below, essentially mainte-
nance free, readily adaptable to a vari-

ety of finish materials, immune to fire, 
and resistant to wind forces beyond a 
Category 3 hurricane (see Resisting the 
Elements, page 38).  

Versa-Dek Pan System
Versa-Dek is basically a commercial prod-
uct designed for sport-stadium roofs and 
similar projects, though we’ve used its 

Composite S structural floor deck pans 
on several recent residential projects. 
The galvanized panels—which are about  
24 inches wide and come in different 
steel gauges, or thicknesses (depending 
on expected loads)—are strengthened by 
their 2-inch-deep dovetail ribs; for this 
pan design to fail, the dovetails would 
need to fold in onto themselves. The 

Elevated concrete slabs formed with the help of structural steel 
panels are a good choice for wet and windy marine environments
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cured concrete surrounding the dove-
tails helps to prevent this, thus adding 
to the strength of the slab (see illustra-
tion, right). I work closely with a Versa-
Dek sales rep named Josh Sansbury, who 
is familiar with residential construction 
and helps with installation details and 
with specifying and ordering the panels. 

The panels are supported by a steel 
frame. Most deck builders probably 
aren’t familiar with steel framing, but 
the design specs are easy to derive, and 
any engineer should be able to provide 
the necessary details. Because the sup-
porting structure that we use is steel, an 
engineer’s letter is required in our juris-
diction anyway. 

Steel Frame
A porch that we recently built offers a 
good look at how the system works. We 
started with a simple rectangular steel 
frame, with I-beams along the open sides 
and angle steel along the building side. 
Along the house, we through-bolted 
5-inch-by-5-inch-by-¼-inch steel angle 
into our concrete walls with ½-inch-
diameter galvanized bolts 2 feet on-cen-
ter. We’ve also used the same approach 
with stick-framed walls, though we first 

install blocking behind the rim joists at 
the f loor level. 

We support the outside edges of the 
porch with steel framing specified by our 
engineer, typically W8x10 steel I-beams. 
The two ends are not fully load-bearing, 
so lighter beams could be used here, but 
for consistency in trimming out, we keep 
them the same size. Again, an engineer 
would need to provide the specs for your 
particular porch (Figure 1).

The outer I-beam is supported with 

4-inch-by-4-inch-by-¼-inch steel col-
umns spaced evenly approximately  
10 feet on-center. The column bases rest 
on shop-welded 12-by-12-inch plates 
that have four corner holes for anchor-
ing either to a structurally-reinforced 
concrete slab or to footings. 

When the steel columns are tall and 
support multiple deck levels, we typi-
cally hire a small crane to stand them 
vertically while we install bracing and 
the beams. Often, though, the I-beams 

Above-Grade Concrete Slab

Versa-Dek LS galvanized steel pan

WWF (recommended for crack control)

2" rib heightStandard mix concrete (thickness per engineer)

Versa-Dek’s 24-inch-wide galvanized steel pans have reinforcing dovetail ribs 
that interlock with the concrete after it has cured.

Figure 1. The pans are supported  
by steel framing (left). The side 
I-beams are welded to a 5x5 angle 
ledger that has been through-bolted 
to the house (above). 
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are fairly light and can be staged using 
simple block-and-tackle rigging, which 
allows us to site-weld angle clips to the 
columns (Figure 2). We have access to a 
welder who makes the connections for us 
on site for $200, though an engineered 
bolting attachment could also be used 
here in lieu of welding.

Once the steel outer frame is positioned 
and welded in place, we carefully lift the 
Versa-Dek panels up and place them on 
top of it (Figure 3). While one man can 
handle a 12-foot panel, it is much eas-
ier to avoid scratching or damaging the 
bottoms of the panels—which become a 
finished ceiling—with a two-man crew. 
The panels overlap each other along their 
edges much like metal roofing, so once 
all the panels are laid in place, we use 
sheet-metal screws to connect the pan-
els to each other. Finally, we fasten the 

Figure 2. Around the perimeter of 
the deck, the I-beams that support 
the panels are welded to 4x4 steel 
columns.

Figure 3. Once the framing is com-
plete, the panels are laid in place 
(left). They need to be handled care-
fully, because they will become the 
finished ceiling for the space beneath 
(below left). 
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panels to the steel frame either by pud-
dle-welding or with self-tapping metal 
screws (Figure 4).

Prior to pouring concrete, we place 
PVC electrical conduit on top of the 
panels where needed for any deck-light 
and porch-fan wiring. Usually this also 
means boring a hole through the 5x5 steel 
angle attached to the house, to provide a 
chase for the conduit. 

Concrete
Around the deck’s perimeter, the open 
edges need to be formed up to the con-
crete thickness specified by the engi-
neer—typically 4 inches for most of our 
projects. We nail or screw our concrete 
forms into wood packing that we’ve 
bolted through holes punched in the 
I-beam webs 2 feet on-center. The pack-
ing can be whatever material you choose, 
such as treated 2x8, and will ultimately 
also be used to fasten the trim to the deck 
(see illustration, above).

The forms can be simple strips of OSB 
or plywood. To provide a good exposed 
concrete edge for adding tile, we have 
placed a 2x4 spacer down from the top of 
the pour and then fastened our OSB to it 

as the pour stop. This leaves a 1 1⁄2-inch-
wide concrete extension beyond the sup-
port girders for material wrapping the 
girder to nest up under.

Because the pans alone cannot sup-
port the weight of the uncured concrete, 
shoring is required prior to the concrete 
pour (Figure 5). We use 4x4 SYP treated 
posts spaced about 5 feet apart with at 
least one 2x6 or 2x8 SYP on edge fastened 

up against the bottom of the Versa-Dek 
f loor pans as a temporary girder. If the 
deck pour is more than 4 inches thick 
or the posts are more than 9 feet tall, we 
add cross-bracing between the posts as 
stiffeners to prevent bowing and failure 
of the shoring.  

It is imperative that the temporary 
girder be adequately fastened to the 
shoring posts in order to support the 

Figure 4. The panels are either 
screwed or (as shown above)  
puddle-welded to the steel frame.

Blocking and temporary forms are added to the deck frame to support the 
concrete during the pour and to make it easier to finish afterward.

Figure 5. Shoring must be installed to support the panels during the pour, 
and it’s left in place while the concrete cures. Here, the pour stops have been 
removed from around the perimeter, showing the 11⁄2-inch formed overlap that 
allows for a drip edge over the trim that will be fastened to the steel girders.
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Supporting a Concrete Deck

Custom 
stainless drip 
cap

Girder finished 
with PVC or 
composite trim

Self-tapping screws (or 
puddle welding along 

edges of panels)

Tile directly on cured slab w/thinset 
(optional: paint or stain concrete)

Building wall 

Clear span 16' to 20' or more (per engineer)

½" galvanized bolts 16" to 
24" o.c. (or per engineer)

5x5x1/4" steel 
angle (bolted to 
wall framing) Versa-Dek 

ribbed steel pan

Concrete (pour 
using pumper)

Pour stop:  
temporary 2x4 
screwed or nailed 
w/OSB or plywood

Treated 2x packing 
bolted through web 
and flange

W8x10 steel 
I-beam (typ., sized 
per engineer)
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weight of the wet concrete as it’s pumped 
into place (Figure 6). This connection 
can be with bolts or nails, but for peace of 
mind we also nail full-height 2x4s to the 
posts—like jack studs—to help support 
the temporary girder. The ends of the 
girder can rest on the bottom flanges of 
the steel I-beams at each end of the porch. 
A shoring failure is not a pretty sight, so 
it’s critical to make sure the girder is ade-
quately supported. After 21 to 28 days, 
the concrete should be cured sufficiently 
to remove the shoring.

Trim
The panels come with a painted finish, 
which can be specified when you place 
your order. This gives the underside of the 
deck a beautiful 2x6 look, with no ledges 
for birds to build nests on (Figure 7).  

Wrapping columns and beams is a 
design choice. The house shown here is 
in a floodplain, so we chose 8-by-8-inch 
CMUs to wrap our lower-level columns, 

Figure 6. Concrete for the actual pour 
must be delivered with a pump truck.

Resisting the Elements
Concrete performs very well over time in a coastal environment. For 
instance, a Category 3 hurricane with 111- to 130-mph winds can exert 
45- to 55-psf uplift upon an open porch or deck, putting the integrity of 
the entire structure into jeopardy. In many coastal states, but surprisingly 
not all, building codes specify that structures be designed to handle these 
forces. While this can be achieved with wood by using appropriate con-
nection hardware, these connections can become a maintenance issue  
as a result of salt corrosion. In comparison, a 4-inch-thick slab of concrete 
weighs about 45 psf, which makes it almost neutral in these types of winds 
thanks to its own mass. 

Another benefit to a concrete deck is that it’s inherently dry underneath, 
while a wood deck has gaps between the deck boards that allow water to 
run through to the lower areas. Also, if you want to have an enclosed porch 
area above, bugs will gain entry from below through those same spaces 
between deck boards. These problems can be addressed—at additional 
expense—on a wood deck by adding screening and some type of under-
deck drainage system underneath the floor joists or by using various fin-
ishes on top of the decking. But most of the solutions that we have seen in 
our area invariably end up with moisture, mildew, and dirt-collection issues, 
which in turn lead to more required maintenance. 

Concrete is inflammable, an important feature considering the popular-
ity of outdoor grills. Unfortunately, we’ve seen many coastal homes that have 
been lost to fires caused by improper use of outdoor grills. Once the porch 
ignites, the entire structure can become quickly involved in the fire.

Finally, maintenance is minimal on a concrete deck, while wood decking 
needs to be cleaned and stained or sealed regularly to reduce weathering 
and cracking. Ongoing maintenance costs are something that we try to min-
imize in all aspects of the coastal homes my company builds.  —T.D.

Figure 7. The porch slab cures for 
about 28 days, after which the shor-
ing can be removed, and finish mate-
rials applied to the steel frame.  
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using a street-saw to cut them in half first, 
and then mortaring them around the 
columns. Afterward we applied a stucco 
finish coat (Figure 8). For the upper col-
umns, we simply packed the steel with 
2x4 blocking and nailed 1x8 PVC trim 
boards around each one (Figure 9). We 
wrapped the top I-beams supporting the 
porch edges using Miratec trim boards.

Even when our steel columns aren’t 
supporting a structure overhead, we still 
extend them through the slab so they can 
be finished with PVC column wraps and 
used as guard posts. For mid-span railing 
support, we use post kits (see “Guardrail 
Post Kits,” Sep/Oct 2014) with a base-
plate that can be anchored directly to 
the slab with concrete screws.

Costs 
The Versa-Dek panels we use cost approx-
imately $4.25 per square foot, with the 
final price depending on the gauge of 
metal and the finish coatings. A rough 
estimate for the cost of the steel framing 

and assembly (including connectors and 
welding) is approximately $6 per square 
foot. In my area, the concrete—including 
labor and the pump truck—costs about 
$4.50 per square foot. At $15 to $16 per 
square foot, a concrete porch slab sup-
ported by a steel frame costs roughly 
the same as 5/4x6 treated SYP decking 
installed on conventional PT framing.

Once installed, the concrete slab is 
ready for tile—the most durable and 
cost-effective deck surface, in my opin-

ion—with minimal prep (Figure 10). 
Other slab finish options include paint 
(the least expensive choice) or a stamped 
or stained surface to imitate stone or 
virtually any other material, including 
wood decking (for more on coatings 
and stamped concrete, see “Getting Into 
Hardscaping,” Nov/Dec 2014).  ❖

Thomas Dugan is a general contractor in coastal 
North Carolina who specializes in building 
hurricane-resistant homes. 

Figure 8. Because the steel col-
umns supporting the deck at ground 
level are in a flood plain, the author 
wrapped them with masonry block 
finished with stucco.

Figure 9. Columns and beams can 
also be finished with composite trim, 
which is attached to 2-by blocking 
fastened to the steel framing (left). 
Note the tile edge trim detail used  
to finish the slab (above).

Figure 10. When finished with traditional trim, this coastal home’s porches 
look like they’re built with wood, but they are drier and more durable and 
require less maintenance.


