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Roofing With Tile
Guidelines for high-wind zones and cold climates

BY JLC STAFF

oncrete and clay tiles are popular roofing materials in hot

climates. But tile can provide a durable roof in any climate

zone, provided steps are taken to deal with the prevailing

conditions. In this article we’ll focus on two of the most

challenging environments for tile: high-wind and cold-cli-
mate regions.

In high-wind zones, there are two primary issues to solve. The
first is to keep wind-driven rain out; success here depends on the
waterproofing system beneath the tile. The second is to prevent
tiles from either getting smashed by wind-borne projectiles or be-
ing lifted by high winds and becoming projectiles themselves.

JLCONLINE.COM

Success here depends on the fastening system. Mechanical fasten-
ers and two-part foam adhesive work best, although they are not
the only systems allowed by code.

In cold climates, wind-driven snow can be an issue, but the
main problem is ice damming. Tile is brittle and cannot withstand
normal efforts to remove snow and ice from a roof, so a design solu-
tion must be found. While most severe ice-damming problems are
caused by heat loss from the building and can be solved by thor-
ough air-sealing and complete insulation, those efforts alone aren’t
always enough. Solar radiation can play a role in melting snow,
especially at high altitudes, and melt-water may refreeze when
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SEALING THE ROOF DECK

For a complete waterproofing system, first
seal all seams in the roof deck, using one
of the following techniques:

e Minimum 4-inch-wide peel-and-stick
tape applied over all joints in the roof
deck, topped by roofing felt (shown at
right). Depending on the surface texture
or the amount of wax in the panels, 0SB
may need to be primed before application
of any self-adhered material.

Retrofit spray foam. An alternative to
peel-and-stick tape, a closed-cell spray
foam can be applied to all panel joints
from the attic side.

Properly attached synthetic
underlayment with all seams taped.
Synthetic underlayments generally

last longer, are lighter, and shed water
better than felts. Specs for fastening,
headlaps, and sidelaps vary by product;
manufacturer installation instructions
must be followed.

To complete the waterproofing system,
a waterproofing membrane—such as a
continuous peel-and-stick membrane or a
90-lb. cap sheet adhered with hot asphalt—
needs to be applied over the underlayment
system shown at right.

fastened 4" o.c.

Min.2"
headlap

clouds move in or night falls. Complete success comes from build-
ing a cold roof.

WATERPROOFING FOR WINDY REGIONS

While concrete and clay tiles are durable, it’s the underlayment—
in concert with flashings—that actually provides the water-
proofing. In high-wind regions, it’s not enough to simply tack
down felt. The goal is to seal the roof deck against wind-driven
rain, and the underlying materials need to hold their own in the
event some tiles get blown off the roof.

Continuous peel-and-stick. The simplest way to seal a roof
deck is with a continuous layer of self-adhering “peel-and-stick”
underlayment applied over the entire roof deck. As simple as this
seems, it might not be a good idea. When applied directly to the
deck, peel-and-stick usually cannot be removed for reroofing with-
out damaging the sheathing. For this reason, some jurisdictions
don’t permit peel-and-stick to be applied directly to a roof deck.
(Note: If itis allowed in your jurisdiction and you are reroofing over
an existing layer, check with local code. Installing a second layer
of peel-and-stick over the existing layer may be permissible, pro-
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30 asphalr-saturated
Type Il underlayment

Drip edge installed
over underlayment,

Fasten underlayment 8" o.c.
along alllaps, 12" 0.c.infield.
Secure underlayment
withannular ring or deformed
shank fasteners through
minimum 1" metal caps.

Apply waterproofing membrane (e.0. confinuous peel-and-stick membrane
or asphalt-adhered cap sheet) before installing battens and file.

Single-Layer Underlayment

Overlap ridge min. 12", both sides

Seams sealed with flashing fape
(apply primer as needed to 0SB
sheathing for proper adhesion)

Drip edge insalled
below underlayment,

fastened 4" o.c. 120 mph and above, sheathing nailed

with 14" corrosion-resistant ring-shank
nails spaced 8" 0.c. along framing (4" o.c.
for panel ends within 4-ft. of roof edges)

vided laps are offset between the existing and new layers.)

Single-layer underlayment. The default system is a sin-
gle-layer underlayment over a sealed roof deck, as shown in the
illustration above. To make this a complete waterproofing system,
the joints in the roof deck must be sealed with peel-and-stick flash-
ing tape or with spray foam from the attic side (see “Sealing the
Roof Deck,” above). And over the top of the underlayment, full
sheets of self-adhering waterproofing membrane, or the cap sheet
for a built-up roof, must be installed. (When completed, the under-
layment serves as a bond breaker that allows for roof demo prior to
future reroofing.)

Underlayment material. Standard 30-1b. felt is common, but is
far from the best choice. Felt has extremely limited tear-resistance,
making it vulnerable during the installation of tile. Tile is heavy
and difficult to handle gingerly enough to avoid abrasion. Felt also
has limited UV resistance (maximum 30-day exposure).

A synthetic underlayment will provide a big jump up in quality.
Synthetics are made with polypropylene, polyester, or fiberglass—
all of which provide much greater tear and abrasion resistance
than felt. Synthetics are also relatively impervious to UV exposure
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Batten Layout Details

Raised Fascia at Eaves

3"tile headlap
7

Underlayment

/
Tapered wood fiber

0r beveled 2x strip —

battens with built-

y instandoffs

Drip edge

2xraised
fascia

Horizontal battens
with built-in
standoffs

Pre-fabricated
eaves enclosure
with weep holes

and can often be left to weather for months. And because synthetic
underlayment rolls are generally wider and longer than rolls of
asphalt felt, application is often faster (see “Do Synthetic Underlay-
ments Make for Better Roofs?” Jan/13). Of course, synthetics cost
two to four times more than felt (depending on thickness and other
properties of the specific product), but they also carry warranties
of at least 25 years.

Built-up roofing (BUR) is a common substrate in high-wind
regions when the tile is adhered with a two-part foam adhesive,
which requires an adhered underlayment. However, traditional
hot-mop systems may not be the best all-around choice. Asphalt
becomes brittle with age and may be too inelastic for climates with
routine freeze/thaw cycles. The fumes from molten asphalt are a
suspected carcinogen; it can be harmful to workers, and some ju-
risdictions have rules about when, where, and if you can use hot
asphalt. In some cases, you can comply by using a low-fuming
product or a kettle that’s equipped with a filtration device. In other
cases, you may need to switch to a cold-applied bitumen or a torch-
down modified bitumen. (For more information, see “Built-Up Hot
Mop Roofing,” Feb/05).
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Roof le (see
derails for eaves
freament options)

Option: min. 1¢"x 2"
vertical battens

2x ridge board (ridge boards
installed with stand-off brackets
incold-roof applications)

Option: min. 4" shims
placed af rafter locations

Nominal 1 horizontal
battens spaced evenly
for 3" min. tile headlap
(distance based on

Drip edge file length)

Underlayment
Anti-ponding Strip Roof deck

with raised fascia

Flashing. A complete tile waterproofing system incorporates
flashing interwoven with the underlayment. Metal flashing is
required at junctures between the roof and sidewalls, at roof edges,
in valleys, and around skylights, plumbing stacks, and other pen-
etrations. Often these flashings are lapped over the underlayment
shingle-style and sealed with peel-and-stick. On BUR applications,
the metal is often sealed with cold-applied asphalt cement and a
4-inch or 6-inch cotton-mesh reinforcing fabric.

Edge trim. A lot of tile profiles also require a bird-stop. The
traditional approach is to pile on a lot of mortar in the tile open-
ings, but this is rather labor intensive. Metal bird-stop, nailed off
at least every 18 inches along the eaves before tiles are installed, is
typically more cost-effective. At rake edges, either curved tile (see
illustration, page 45) or a raised-profile metal rake trim must be
used to close off the gap between the roof deck and tile when bat-
tens are used.

COUNTERBATTEN BENEFITS

Traditional mission- and Spanish-style (barrel) roof tiles can be
applied directly to the deck. But many of the flat-profile tiles have
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Wind-Resistant Tile Fasteners

Option: strap anchors run eaves

foridge. Fasfen straps 5 feet n.c.\
with annular ring through

min. 1" metal caps.

(ptional nose clip
hooks to wire

Roof ile

Note: all mefal components must be compatible

a head lug that requires installing them on battens. But there are
advantages to battens, even if not required for the profile. The
primary benefit is fewer penetrations through the waterproof-
ing membrane. Typically, only three corrosion-resistant 8d ring-
shank nails are needed per 36- or 48-inch batten (24-inch-on-cen-
ter nailing minimum).

Horizontal battens over vertical counterbattens will pro-
mote positive drainage and are recommended in all climate zones,
as this system provides plenty of drainage and airflow. But install-
ing a double layer of battens is a lot more work. In wet regions
where wind-driven rain is a primary concern, it may be more
cost-effective to use horizontal battens with built-in standoffs (for
example, Boral’s Elevated or Tru-Flow Batten systems).

Horizontal battens—typically 1x2s nailed directly to the roof
deck—aren’t likely to provide adequate drainage for extreme
weather events. While the butt ends of battens (maximum 4-foot
battens allowed; spacing between courses depends on tile size)
should be gapped about % inch, it’s a judgment call whether this
will provide adequate drainage. If the roof is in an exposed coastal
location subject to intense wind-driven rain, battens with built-in
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_— Option: twisted wire

Nails and screws must
penerate the roof deck
(or batten) by af least 3/

Tile fastening: hot-tipped galvanized,
ring shank nails most commonly used.
Min. 10d (121-in. nails with a 3" full round

runs eaves foridge head or min. #8 course thread screws.

hurricane clip
(or side clip)

3" tile headlap

Tie nail with \
integral \

nose clip

/ Roof mastic

"

Nail drivenin
aswind ifts

Roof deck nose of ile

standoffs or a counterbatten system would be a much better
choice. In a hot, dry, or even moderate climate, ordinary horizon-
tal battens might be just fine.

In wet and windy climates, wood battens are going the way of
organic felt. While western red cedar is the preferred type, it is still
prone to decay and won't last as long as the tile the battens
support.

TILE FOR HIGH-WIND ZONES
In hurricane zones, wind-borne projectiles smashing into a tile
roof can be the cause of the roof’s demise (and if the waterproof-
ing system fails, possibly the demise of the home’s interior, as
well). Concrete and clay roof tile used in high-wind and hail zones
should be rated for impact. The test—FM4473—evaluates the dura-
bility of the tiles when ice balls are fired at a test assembly. Class 3
tiles can withstand a test using 1%-inch-diameter ice balls; Class
4 materials can withstand impact from 2-inch-diameter ice balls.
Securing tile. Two fasteners per tile will provide the required
uplift resistance for a 130-mph wind zone. Hot-dipped galvanized,
ring-shank nails (minimum 10d, or .121 inch, with a %s-inch, full-
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Adhesive-Set Tile Roof

901b. granulated asphalt felf or SBS Hip/ridge channel, flange

Existing roof sheathing modified bitumen cap shest, sefin cold-applied
renailed 4" o.c.at applied with hot-mopped asphalt asphalf cement Foam adhesive
perimefer and seams

Ridge or hip file

and 8" o..infield
(see detail below)

301b. el base ply fastened
with 14" ring-shank

nails through fin caps
incode-approved

nailing pattemn

\\ A
. .
o o Lheadan(iop 6" sidelap -1 4
‘ ~ - edgenaledwith L .
. / ° o - fing-shank cap nails) - / Drip edge
Cold-rolled ° o i

primer /o
(0]

<L
—

\/(\ )
Meral drip edge \
sefin cold-applied

asphalt cement Metal eaves

and af rake edge
adhered fo deck,

Rake file fastened

enclosure (“bird stop”) C
with weep holes Roof rle ar eaves edge 10 fagcia wih wo
installed with adhesive foam nng-;hanknaﬂs
and two screws per file (screws sefin pernle,_gaus
sfrip of cold-applied asphalr cement) filled with mortar
Eaves Detail Ridge/Hip Detail

—

Hip or ridge ile
a
—\— Mortar

Foam adhesive

Metal hip/ridge channel,
flanges nailed to roof
deck with ring-shank
nails 6" o.c.

weather
block

Faves enclosure
fastened with
ring-shank nails

Ring-shank
capnails

Underlayment
(90¢ felt cap sheet
hot-mopped fo
30#felf base ply)

Existing roof sheathing Foam adhesive

Drip edge
installed with
ring-shank

nails /
Fascia \_—/
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Sidewall Flashing
Eerior wall clddin and WRG meh Continuous mefal
xterior wall cladding an mem ranev flashing with
. hemmed edge (or
Z-metal counterflashing optional step
flashing for

Metal pan flashing
(see pan profile
oprions, below)

barrel-stylefile)

Peel-and-stick
membrane, run
up wall min. 12"

Verfical

Underlayment, baften '

runmin. &' up Elonzomal

wall sheathing alten

Heighrvaries,min.\ Vai

4" above fop of s

harizontal battens E 11 TN
60° 1"k

. &

round head) or minimum #8 course-thread screws fit the bill. Nails
and screws must penetrate the roof deck or batten by at least % inch.

In a high wind, the most intense uplift pressures on roofing are
along eaves edges and along hips and ridges. Mortar-set tile, or mor-
tar-set hip and ridge tile, is typically not permitted in high-wind
zones—only an approved 2-part foam tile adhesive or mechanical
fasteners are. Often a combination of nails or screws, hurricane
clips or twist-wire connectors (see illustration on page 44), and two-
part foam for securing overlapping tiles is the fastest and most
reliable system.

COLD-CLIMATE CONCRETE TILE

In cold climates, the steeper the roof, the better. A steeper roof
will reduce snow loading as well as promote air flow through roof
venting.

Build a “cold roof” using a counterbatten system, whether or
not the attic is ventilated. Use 2x vertical battens with the eaves
intake and ridge outlet baffled to keep out wind (see “Cold-Climate
Tile Roof,” facing page). Depending on snow accumulation and roof
pitch, 2x cross battens may be required to support snow loads. In

48 JUNE 2015 / JLC

Vent Pipe Flashing

Metal cap flashing (form
tofile profile as needed)

Vent pipe
\

Sealant

Meral

sleeve _— Rooftile—"

Meral rain skirt

Cut tile around
pipe fo allow for
pipe movement

Vertical
batten

Underlayment

Horizontal batten

Pipe penetration Vent-pipe
wrapped with boot-flashing
peel-and-stick

membrang

extremely cold and snowy climates, or with long, low pitch (around
4:12) roofs that require more ventilation space to promote airflow,
vertical battens greater than 1% inches (for example, 2x4s on edge)
may be required. Be sure to consult an engineer for this applica-
tion. Brackets may be required to prevent the battens from tipping
under live-load conditions.

When the attic is ventilated, install ridge boards with standoff
brackets to allow attic airflow to exhaust, as shown in the illustra-
tion on the facing page.

Underlayment. Best practice calls for a double layer of 30-1b.
felt. Under the International Residential Code, “in areas where
there has been a history of ice forming along the eaves,” a self ad-
hering “ice barrier” is also required for the first 24 inches inside (or
above) the exterior wall line. Some code jurisdictions may require
more ice protection.

Valleys. While not required by code, peel-and-stick is recom-
mended along valleys. Long valleys are also difficult to vent. The
battens running along the valley should be segmented, and verti-
cal battens should be gapped so they do not intersect the diagonal
valley battens. Closed valleys using “WW” metal (with added
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Cold-Climate Tile Roof
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Closed Valley

Cur file secured with clips or

Horizontal adhesive (per manufacturer)

battens i
Vertical battens

S
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2" gap at battens for
airflow and drainage

“WW" shallow trough
valley flashing (red)

Horizontal — - Roof file
haten

Peel-and-stick
membrane

Underlayment

Valley battens Roof deck

standoffs to support cross battens), will be less likely to get clogged
with debris. Valley metal for tile roofs needs to have upturned edg-
es to contain the water flowing down them.

Sidewall flashing. Extend underlayment at least 4 inches up the
wall and add a wide peel-and-stick that extends onto the roof plane
aswell as up the wall. The vertical leg should extend at least 4 inches
above the top of the horizontal cross batten. Like valley metal, a met-
al flashing with an upturned edge to contain water, and padded out
from the wall to allow for a robust counterflashing, must be installed
as shown in the “Sidewall Flashing” illustration on page 46.

Flashing for roof penetrations needs to not only keep water
out of the roof deck, but must also keep water from getting under
the tile. In essence, you're creating a dual-layer flashing around
penetrations. A conformable metal, such as lead, may be needed to
seal the tile on top, depending on the profile. Crickets are a must
above chimneys, skylights, and other large penetrations project-
ing through the roof.

Vents for combustion heating appliances should be boxed
in a chimney to isolate them from the roof and reduce the chance
that snow will melt around them. Preferably, the stack should be

48 JUNE 2015 / JLC

Open Valley

Cut ile secured with clips or
Horizontal adhesive (per manufacturer)

battens

Vertical battens

<>
> 7

Deep trough valley

Horizontal
flashing (red)

batten

Secure valley
flashing af
hemmed edge
with meral clips

Pegl-and-sfick
membrane

Valley batten
Roof deck

placed high on the roof, with the top of the stack above the ridge to
prevent heated exhaust air from blowing across the roof surface
and melting snow.

Snow retention brackets must be designed for tile and must
hook over horizontal cross battens. Brackets designed for mem-
brane roofs with a flat leg running along the roof line won'’t be
adequate to support the loads.

TILE ROOF RESOURCES

For more details, anyone designing or installing tile roofs should
consult these important resources (available free as download-
able PDFs from the Tile Roofing Institute; tileroofing.org).

m For high-wind installations, see FRSA/TRI Concrete and Clay Roof
Tile Installation Guide for Florida (5th Edition, 2014).

m For cold-climate applications, see Installation Manual for Cold and
Snow Regions.

In addition, IBHS, the Insurance Institute for Business and
Home Safety (disastersafety.org), provides best-practice guidelines
forhomes in hurricane regions under the Fortified Home program.
See Fortified Home: Hurricane Standards (free PDF).
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