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CLAY ROOF TILE
05/ 02

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This guide specification covers terra cotta
clay roof tile for use on sloped roofs in the EFA
Medi terranean area of responsibility. Terra
cotta clay roofing is widely used throughout Europe.
It is available fromnunmerous sources and has a
long life (>50 years). It is available in a nunber
of shapes and col ors including those with and aged
appearance for use in restoration. The tiles are
usual Iy applied shingle style over a sloped concrete
deck and may be part of an insulated or
non-i nsul ated system Special shapes are avail abl e
for ridges, valleys, ventilation and ot her uses.
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NOTE: Roof slopes in Europe are expressed as
percentages (rise divided by run). day roofing
tiles are not recommended on roof slopes of |ess
than 25% (35% i n sone publications). Slopes of 30%
to 100% are typical. The steeper roof slopes (>50%
are recommended in areas subject to snow | oadi ng and
wi nd driven rain.
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NOTE: The follow ng information nust be indicated
on the draw ngs:

1. Locations and extent of clay tile roofs and
speci al shapes, if any.
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2. Method of attachnent to substrate.

3. Flashing at ridges, valleys, intersections with
vertical surfaces, eaves, penetrations and rakes.

4., Method of ventilation of attic space.
5. Qutters and down spouts, if any.

Coordi nati on between the structural engi neer and
architect are required to design the sloping slab
for the support of these heavy tiles. Coordinate
with Section 07600, "Flashing and Sheet Metal."
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NOTE: Attic ventilation

1. Provide net, unobstructed attic ventilation
areas over insulated ceilings as recomended by
ASRAE Handbook of Fundanentals, Chapter 21 and as
fol | ows:

2. For attics with vapor retarder, provide 0.1
square neter of net ventilation areas for each 30
square neters of attic floor area

3. For attics wthout vapor retarder, provide 0.1
square neter of net attic ventilation area for each
15 square neters of attic floor area

4. For insulation of cathedral ceilings, provide at
| east a 50 nm gap between upper face of insulation
and undersi de of roof sheathing. Provide

ventil ation openings at bottomand top of ventilated
cavity; show on draw ngs.
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Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.
Brackets are used in the text to indicate designer

choi ces or locations where text nust be supplied by
t he desi gner.
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PART 1 GENERAL
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1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

EUROPEAN COWM TTEE FOR STANDARDI ZATI ON ( EN)

EN 196-1 (1995) Methods of Testing Cenent, Part 1 -
Determ nation of Strength

EN 413-1 Masonry Cenent - Part 1 - Specification

EN 413-2 Masonry Cenent - Part 2 - Test Methods

EN 538 (1994) day Roofing Tiles for
Di sconti nuous Laying - Flexural Strength
Test

EN 539-1 (1994) day Roofing Tiles for

Di sconti nuous Laying - Determ nation of
Physi cal Characteristics. Part 1 -
| nperneability Test

ENTE UNI FI CAZI ONE D | TALIA (UN)

UNI 8635-1 (1984) Buildings - Tests of Products for
Di sconti nuous Roofing - Part 1

UNI 8635-2 (1984) Buildings - Tests of Products for
Di sconti nuous Roofing - Part 2

UNI 8635-3 (1984) Buildings - Tests of Products for
Di sconti nuous Roofing - Part 3

UNI 8626 (1984) Buildings - Products for
Di sconti nuous Roofing; Characteristics,
Sanpling Plan and Linits of Acceptance

UNI 9460 (1989) Discontinuous Roofing - Practica
Instruction Code for the Design and
Execution of Cay Tile Roofing

2 SUBM TTALS
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NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determning if a submittal for the item
is required

A "G following a subnmittal itemindicates that the
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1

1

submittal requires Governnent approval. Sone
submittals are already marked with a "G'. Only
delete an existing "G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor's
Quality Control system Only add a "G' if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for

Resi dent Engi neer approval, "ED' for Engi neering
approval, and "AE" for Architect-Engi neer approval
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approva
for Navy projects.
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Submit the following in accordance with section entitled "Subnmitta
Procedures."

SD- 03, Product Data

Cay tiles
Under | aynent / vapor barrier
Roof insul ation

Fast eners

SD- 04, Sanpl es

Cay tiles; G

3 DELI VERY, STORAGE AND HANDLI NG

3.1 Del i very

Del i ver

manuf acturer's name and styl e designation

fromdamage. Conply with the manufacturer's recommendati ons for

materials to the site in shrink-wapped bundl es bearing the
Store and handl e to protect

handl i ng,

storing and protecting of materials before and during installation

3.2 St or age

I nspect

materials delivered to site for danage

unl oad and store in

manuf acturer's original packaging. Store only in |ocations easily
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accessi ble for inspection and handling. Break down pallets on ground into
bundl es of a size and wei ght conpatible with roof structural capacity prior
to lifting to roof.

1.4 SAFETY PRECAUTI ONS

a. Conply with safety requirenents of DL 624 and 494 for work on
roofs and other el evated | ocations.

b. Describe safety precautions in Safety Plan. Refer to Section
01330, " Subnittals Procedures."”

1.5 EXTRA STOCK

Provide an extra stock of two percent of each type and color of tile used
in clean, |abeled containers. Include special shapes in this stock

PART 2 PRODUCTS
2.1 CLAY ROOFI NG TI LES

Machi ne fornmed natural terra cotta clay roofing tiles, kiln fired to
vitrification and free fromsurface inperfections, with preformed holes for
attachment, conplying with the requirenents of UNI 8635-1, UNI 8635-2, UN
8635-3 and the foll ow ng:
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NOTE: Choose one of the follow ng styles of clay
tile roof tiles.

Tegol d Portoghese - This tile has a flat rectangul ar
area with a hollow half cylindrical segnent attached
to one side of the flat portion along the |onger
edge. On the portion of the flat area opposite
where the half cylindrical portion joins the flat
portion are two raised ridges. These ridges are
designed to receive the cylindrical edge of next
tile creating a water barrier. Ridges also occur at
the top areas of the rectangular portion of the
title to forma water barrier with the slopping tile
above. The cross section of the tile could al so be
described as resenbling a question mark lying with
the open side down. The general size of these tiles
are about 40 cmlong fromtop to bottom and about 25
cmwi de.

Tegold Marsigliese - This tile is generally flat
with slightly raised ridges and interl ocking grooves
at both sides and top and bottom These ridges and
grooves overlap with the tiles above and bel ow as
well as those at at the sides to formwater barriers
and drains to shed water. The general size of these
tiles are about 35 cmlong fromtop to bottom and
about 20 wi de.
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Tegol e Remane - This tile is in the shape of a

holl ow hal f cylinder with both ends open. Sone are
tapered slightly fromtop to bottomwhile nost are
non-tapered with a consistent cross section. These
are without ridges and are laid on the roof side to
side with every other one concave side up with these
overl apped by other tiles with the concave side
down. They are also overlapped top to bottom

shingl e fashion to shed water. The general size of
these tiles are about 40 cmlong formtop to bottom
and about 25 cm wi de.

a. Style: [Tegole Portoghese] [Tegsole Marsigliese] [Tegol e Romane].

b. Color: [Natural] [aged] [__ 1.

c. Special shapes [ridges] [ventilation] [penetrations] [__ 1.

d. Length: [35cm [40 cm[__ 1.
Wdth: [20 cml [25 cml [
Weight: [3.00 Kg] [3.20 Kg] [3.4 Kqg].

e. Flexural strength: 100 Kg (mininum per EN 538

f. Perneability: 0.7 mlliliters per square cm per 24 hours (mninum
per EN 539-1

g. Dinensional tolerances: per UNI 8626
Length: <3% (maxi nun
W dt h: <3% ( maxi num

Products neeting the requirenents of these specifications are manufactured
by the foll ow ng:

Pi ca

Strada Montefeltro, 83
Pesaro (PS)

Tel: 0721/ 440-1

Fax: 0721/201-370

Cotto Toscano

52043 Castiglion Fiorentino (AR
Tel: 0575/ 680-131

Fax: 0575/ 657-455

Agricola Industriale della Faella S. p. A
Castel franco di Sopra (AR
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Tel : 055/914-6063
Fax: 055/965-651

Fornace (Gruppo Sila)
Via Chiarola Nuova, 120
Fi orano Mbdenese (MO
Tel : 0536/ 83-0232

Fax: 0536/83-27764

Products of other nanufacturers neeting the requirenents of these
specifications are al so acceptabl e.

2.1.1 Speci al Shapes

Provi de speci al shapes for ridges, and ridge ends, [plunbing vents],
[ventilation].

2.2 FASTENERS
2.2.1 Fast eners

Fasteners for installation of clay tiles to [steel deck: self tapping
stai nl ess steel screws] [wood deck or nailers: copper or stainless stee
ring shank nails 3.3 mmwith 11 mm head for attachnment to wood sl eepers of
sufficient length to penetrate wood nailers a mnimumof 19 mm Verify
chem cal conpatibility of pressure treated nailers and fasteners].

2.2.2 W nd Locks

3.3 nmm copper or stainless steel wire forned clips as recommended by tile
manuf acturer for the type of tile and project |ocation

2.3 GrOUT

Masonry cenent (neeting the requirements of EN 413-1 and EN 413-2), sand
and water m xture prepared in accordance with EN 196-1

PART 3 EXECUTI ON
3.1 EXAM NATI ON

Exam ne structural roof deck for conpliance with requirements of sel ected
system Verify that roof penetrations are installed in proper |ocations.

3.2 PREPARATI ON
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NOTE: Sone form of underlaynent is recommended

bet ween the substrate and the roof tiles. The type
will depend on the substrate and nmay be as sinple as
a nopped-on bitum nous danp-proofing or as extensive
as a single ply nmenbrane. Insulation in a pitched
roof is usually installed in the "attic" fl oor
however it nmay be installed as part of the roofing
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3.

systemas well. The perlite board descri bed as part
of the nmetal deck systemis not for insulation, but
as a substrate for the underlaynent.
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2.1 d eani ng

Cl ean structural deck surfaces to receive clay tile roofing.

. 2.2 [ Metal Deck

[ Mechanical ly fasten one layer of 12 mmthick perlite rigid insulation
board with a mnimum of six cadm um pl ated self tapping screws per 1200 x
2400 board.] [Mop continuous ribbons of hot asphalt or asphalt adhesive on
nmetal deck ribs. Lay perlite rigid insulation boards on asphalt.] Attach
two |ayers of roofing felt, shingle style, |apping successive courses a

m ni mum of 150 mmwi th hot asphalt or asphalt adhesive. Refer to Section
07214, "Board and Bl ock Insulation."]

. 2.3 [ Concrete Deck

Coat roof substrate with a bitum nous danmp-proofing material. Refer to
Section 07112, "Bituni nous Danp-Proofing."]

. 2.4 [ Wod Deck

Attach two | ayers of asphalt inpregnated felt, shingle style, |apping
successive courses a mnimumof 150 mMmm Nail to wood deck using gal vani zed
roofing nails.]

.3 CLEATS [ AND NAI LERS]

[ For insulated assenblies, attach nailers to substrate to perpendicular to
eaves sane thickness as insulation. Space nailers to allow for
installation of insulation boards but not nore than 600 mmapart.] Attach
3 neter long treated wood cleats to substrate [nailers] parallel to the
eave spaced to provide for the specified tile lap. Leave 3 cm space

bet ween ends of cleats. Refer to Section 06200, "Rough Carpentry."

.4 FLASHI NG

Install flashing at all ridges, valleys, intersections with vertica
surfaces and roof penetrations, along eaves and rake edges and as
i ndicated. Refer to Section 07600, "Flashing and Sheet Metal."

.5 CLAY TI LES

Install clay tiles in a vertical or diagonal pattern, using a netal

strai ght edge to assure alignment, with a lap not less than 7.5 cmand in
conpliance with UNI 9460. Fasten with copper nails or by tying with
stainless steel wire [as recomended by nanufacturer] [as indicated].
Evenly distribute the full range of colors across the roof so as to avoid
pat ches of distinct colors.
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3.

a. Gout solid the open ends of clay tiles at eaves.

b. Gout in special shapes as recommended by the manufacturer and as
i ndi cat ed.

6 CLEANI NG

Renove grout from exposed surfaces of tiles. Upon conpletion of the work,
renove excess materials and refuse generated by the work of this section

-- End of Section --
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NOTE: Suggestions for inprovenent of this
specification will be wel coned using the "Agency
Response Form' | ocated in SPECSI NTACT under "System
Directory" or DD Form 1426. Suggestions should be
f orwar ded t o:

Commander

Naval Facilities Engi neering Comuand
ATTN: NAVFAC Criteria Ofice

1510 G | bert Street

Nor fol k, VA 23511-2699

FAX: (757) 322-4416 or DSN 262-4416
EMAI L: specs@fdl ant. navfac. navy. m |
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