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ABSTRACT

In January, 1987, the Roof Tile Committee of the FRSA/NTRMA was commissioned to develop and write
consensus standards for the installation of concrete and clay roof tiles. Recently, the National Tile Roofing
Manufacturers Association (NTRMA) changed its name to Roof Tile Institute. The consensus document
process included meetings over a period of ten (10) years, made up of roofing contractors, manufacturers,
suppliers, academia, roofing consultants, and engineers.

These standards were approved by a consensus vote of participating members. These standards are updated
or reaffirmed by the same process at intervals not exceeding three (3) years.

These standards were developed to summarize for the designer, applicator or developer good roofing
practice and industry standards for the installation of the mechanically-set and mortar/ adhesive-set tiles,
which have been developed over a period of time from actual trade practice and the requirements of various
building code agencies. These standards may not be applicable in all geographical areas. It is the
responsibility of those individuals who are referring to these standards to independently research and
determine which is best for their particular project.



STANDARDS

This document incorporates by reference the following specifications and standards:

APAPS 1
ASTM A 90

ASTM A 653

ASTM A 641
ASTM C 91
ASTM C 144
ASTM C 150
ASTM C 270
ASTM C 332
ASTM C 1167
ASTM C 1492
ASTM D 226

ASTM D 249

ASTM D 312

ASTM D 1056
ASTM D 1621
ASTM D 1622
ASTM D 1623

ASTM D 2126

ASTM D 2842
ASTM D 2626

ASTM D 2856

ASTM D 3019
ASTM D 3498

ASTM D 4586
ASTM D 6162
ASTM D 6163
ASTM D 6164
ASTM E 84
ASTM E 96
ASTM E 108
AWPI C 2

ES. QQ-L-
201-F,
Grade Bor C

Construction and Industrial Plywood

Standard Test Method for Weight (Mass) of Coating on Iron and Steel Articles with
Zinc or Zinc-Alloy Coatings

Standard Specification for General Requirements for Steel Sheet, Zinc-Coated
(Galvanized) by the Hot-Dip Process

Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire

Standard Specification for Masonry Cement

Standard Specification for Aggregate for Masonry Mortar

Standard Specification for Portland Cement

Standard Specification for Mortar for Unit Masonry

Standard Specification for Lightweight Aggregates for Insulating Concrete
Standard Specification for Clay Roof Tiles

Standard Specification for Concrete Roof Tiles

Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and
Waterproofing

Standard Specification for Asphalt Roll Roofing (Organic Felt) with Mineral
Granuals

Standard Specification for Asphalt Used in Roofing

Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber *
Standard Test Method for Compressive Properties of Rigid Cellular Plastics
Standard Test Method for Apparent Density of Rigid Cellular Plastics

Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular
Plastics

Standard Test Method for Response of Rigid Cellular Plastics to Thermal and
Humid Aging

Standard Test Method for Water Absorption of Rigid Cellular Plastics

Standard Specification for Asphalt-Saturated and Coated Organic Felt Base Sheet
Used in Roofing

Standard Test Method for Open Cell Content of Rigid Cellular Plastics by the Air
Pycnometer

Standard Specification for Lap Cement Used with Asphalt Roll Roofing

Standard Specification for Adhesives for Field-Gluing Plywood to Lumber Framing
for Floor Systems

Standard Specification for Asphalt Roof Cement, Asbestos-Free

Standard Specification for SBS Polyester and Glass Fiber Reinforcement Mat
Standard Specification for SBS with Glass Fiber Reinforcement Mat

Standard Specification for Polyester Reinforcement Mat

Standard for Surface Burning Characteristics of Building Materials

Standard Test Methods for Water Vapor Transmission of Materials

Standard for Fire Tests of Roof Coverings

Standard for Lumber, Timber, Bridge Ties and Mine Ties - Preservative Treatment
by Pressure Processes

Federal Specification for Sheet Lead

il



FOREWORD

These mechanically-set and mortar/adhesive-set fastened tile installation standards are a consensus
document developed by a joint Task Force of the Florida Roofing, Sheet Metal, and Air Conditioning
Contractors Association (FRSA) and the Florida Chapter of the National Tile Roofing Manufacturers
Association (NTRMA). It is important to recognize that these recommendations are neither warranties,
explicit or implicit, nor representative of the only method by which a mechanically-set and mortar/
adhesive-set roof tile system can be installed.
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WESTILE ROOFING PRODUCTS
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SYSTEM ONE

Unsealed or sealed underlayment system using preformed metal flashings with edge returns.
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SYSTEM TWO

Sealed underlayment system using standard metal flashings. Tiles are applied
with mechanical fasteners direct to waterproofed deck or on counter battens.
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SYSTEM THREE

Sealed underlayment system using standard metal flashings.
Tiles are applied with mortar direct to waterproofed deck.
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FRSA/Roof Tile Institute Model Tile Specification — June 2001

FRSA & NTRMA MODEL TILE SPECIFICATIONS
System One
Mechanically Fastened Tile Specification

Unsealed or sealed underlayment system using preformed
metal flashings with edge returns. Tiles are applied over the
underlayment with mechanical fasteners to the deck with or
without horizontal battens.

DISCLAIMER NOTICE (PLEASE READ CAREFULLY):

This mechanically fastened tile specification is a consensus document developed by a joint Task Force
of the Florida Roofing, Sheet Metal and Air Conditioning Contractors Association (FRSA) and the
Florida Chapter of the National Tile Roofing Manufacturers Association (NTRMA). It is important to
recognize that these recommendations are neither warranties, explicit or implicit, nor representative
of the only method by which a mechanically fastened tile system can be installed. Rather, they try to
summarize for the designer, applicator or developer good roofing practice and some of the industry
standards for the installation of the mechanically-set tiles which have been developed over a period of
time from actual trade practice and the requirements of various building code agencies. These
specifications may not be applicable in all geographical areas. It is the responsibility of those
individuals who are referring to these specifications to independently research and determine
which is best for their particular project.
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FRSA/Roof Tile Institute Model Tile Specification — June 2001

System One

Mechanically Fastened Tile Specification

NOTE: The following table provides the contractor with the choices available for underlayment systems.
These systems can only be used on pitches designated in the table below:

Slope Battens Plastic or Compatible
of or Direct Choice of Underlayments Cem}c;g;:ttrgglsltgners Reference
Roof Deck Underlayments
4":12" and | See 3.02A | 1. Single-ply No. 43 or 90# Organic Cap Not Required 3.02A
greater Sheet or Modified Cap Sheet
4":12" and| Battens . Hot Mop No. 30 or No. 43 /90# Organic Not Required 02B
greater | or Deck or Modified Cap Sheet 3
4":12" and| Battens . Cold Process No. 30 or No. 43/90# Not Required
greater | or Deck Organic or Modified Cap Sheet 3.02C
4":12" and| Battens . Two Ply No.30 or No. 43, Not Required ‘
greater Underlayment 3.02D
4":12" and| Battens . Self-Adhered Underlayment -Applied Not Required
greater or Deck Direct to Wood Deck 3.02E
4":12" and| Battens . No.30/Self-Adhered Underlayment Not Required
greater or Deck
3.02F
As Tested | Battens . Alternative Membranes Not Required
or Deck
3.02G

NOTE: Some products are not designed to be installed on this system. It is very important you

check with the roof tile manufacturer for the approved profiles. Battens are optional
from 4:12 up to and including 7:12 slope.

System #1




FRSA/Roof Tile Institute Model Tile Specification — June 2001

DIVISION 7

This guide specification covers Flat, Low and High Profile Roof Tile, using a minimum 3” tile headlap,
or a designed limited headlap, on minimum 15/32” solid decking nailed in compliance with wind load
requirements.

07300 -Shingles and Roofing Tiles
07320 -Roofing Tiles

-Mechanically Fastened Tile Specification

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

Related Work Specified Elsewhere

A. Rough Carpentry - Section 06100

B. Roof and Deck Insulation - Section 07220.

C. Flashing and Deck Insulation - Section 07600.
D. Roof Accessories - Section 07700.

Quality Assurance

A. Products
1. Concrete Roof Tile - In compliance with the physical test requirements of the building code.
2. Clay Roof Tile - In compliance with ASTM Standard C 1167.

Submittals

A. Samples - tile type and color as selected.

B. Manufacturer’s literature - including product descriptions and recommended installation
procedures.

C. Tile Compliance Report.

Product Delivery, Storage and Handling

A. Distribute stacks of tile uniformly, not in concentrated loads.

B. When conditions warrant, install temporary battens to facilitate roof loading.

C. Care shall be taken to protect the underlayment during the tile loading and stacking process.

Job Conditions

A. Do not install underlayment on wet surfaces.

B. Ensure other trades are aware of precautions required when loading and stacking of tile, and
their responsibility for protection of tile after loading and stacking is completed.

C. Any punctures or tears in the underlayment which occur during the loading and stacking of
tile shall be immediately repaired with like materials.

Warranty
A. Materials - manufacturer’s limited warranty against defects in roof tile for ____ years
(NOTE: Fill in appropriate number of years).

System #1 3



FRSA/Roof Tile Institute Model Tile Specification — June 2001

PART II - PRODUCTS

2.01 Roof tile

MmO 0w

Tile Manufacturer:
Tile Type:
Accessory Tile Type:

Surface Finish:
Color:

Approximate Weight:

2.02  Asphalt Saturated Roofing Underlayments

Organic, type II, commonly called No. 30 or 30#, conforming to ASTM Standard D 226, type
II organic saturated.

Asphalt - saturated and coated organic felt base sheet, commonly called No. 43 or 43#, per
roll, conforming to ASTM D 2626.

Mineral surface roll roofing minimum 74 # per roll commonly called 90#, conformlng to
ASTM D 249,

Modified bitumen single ply membrane, minimum 40 mils.

Self -adhered membrane, minimum 40 mils.

Granular surface SBS modified bitumen membrane, minimum 40 mils. at the selvage edge.

A.

B.

O

T Y

2.03  Membranes
- A. Organic - Asphalt impregnated cotton membrane, minimum 4” wide.
B. Inorganic - Asphalt impregnated fiberglass membrane, minimum 4 wide.

2.04  Fasteners
A. Tile Fasteners

System #1

1.

Nails - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion resistance equal

(according to ASTM B 117) of sufficient length to penetrate a minimum 3/4” into or

through thickness of the deck or batten, whichever is less. ie (coated, electro galvanized,

mechanical galvanized, hot dipped galvanized, aluminum, copper and stainless steel).

a. Ring shank nails shall be 10d ring shank corrosion resistant steel nails (3 inches
long, 0.283 inch flat head diameter, 0.121 inch shank diameter).

b. Smooth or screw shank nails be 10d corrosion resistant steel (3 inches long, 0.28
inch flat head diameter, 0.128 inch screw or 0.131 inch smooth shank diameter).
Screw Fasteners - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion
resistance equal (according to ASTM B 117) of sufficient length to penetrate a minimum
3/4” into or through thickness of the deck or batten, whichever is less. ie (coated, electro
galvanized, mechanical galvanized, hot dipped galvanized, aluminum, copper and

stainless steel).
a. Minimum #8 course thread.

3. Storm clips and storm clip fasteners - refer to specific manufacturer’s recommendations.
B. Underlayment Fasteners

1.

Nails or cap nails shall be of sufficient length to properly penetrate 3/4” into or through
thickness of deck. -

a. Minimum #1 gauge.

Tin tags - not less than 1-5/8” nor greater than 2” in diameter and a minimum 32 gauge
sheet metal.

a. Minimum #32 gauge sheet metal.



FRSA/Roof Tile Institute Model Tile Specification ~ June 2001

2.05

2.06

2.07

2.08

2.09

2.10

2.11

Metal Flashing

A. Flashing shall be minimum 26 ga., G-90 corrosion resistant metal - conforming to ASTM A
525 and ASTM A 90, or other metal or composition profile materials as listed in the building
code.

B. Lead for soil stacks shall be minimum 2.5 # per sq. ft. For lead counter flashing requirements.
follow Lead Association recommendation.

Asphaltic Adhesive :

A. Asphalt plastic roof cement - conforming to ASTM D 4586, type II, non-asbestos, non-
running, heavy body material composed of asphalt and other mineral ingredients.

B. Cold process modified bitumen roofing mastic - conforming to ASTM D 3019, type III.

C. Asphalt - conforming to ASTM D 312, type III or IV (Note slope requirements in the building
code).

Adhesive/Sealants
A. Structural bonding adhesive - conforming to ASTM D 3498.

Mortar
A. Materials
1. Cement shall conform to ASTM C 91 Type M.
2. Aggregates
a. Sand shall meet ASTM C 144, uniformly graded; clean and free from organic materials.
b. Lightweight aggregate shall meet ASTM C 332.
B. Mixes
1. Sand/cement mixes, job mixed or premixed, shall meet ASTM C 270 requirement for
Type M mortar (2.25 to 2.5:1 sand to cement ratio).
2. Lightweight aggregate/cement mortar must be premixed and bagged.

Eave Closure

A. Prefabricated EPDM synthetic rubber conforming to ASTM D 1056.
B. Prefabricated metal eave closure.

C. Prefabricated concrete or clay eave closure.

Coating

A. Paint - color coordinated paint for painting tile, flashing and/or accessories (optional).
B. Sealer - for point-up mortar (optional).

C. Tint Seal - color coordinated sealer for staining tile or accessories as required.

Sheathing - Material shall conform to APA rated sheathing.

NOTE: Refer to building code wind load requirements.

A. Minimum span rated 32/16; 15/32” thick APA rated sheathing.

B. Battens - material to be decay resistant or pressure treated in compliance with AWPI C2 or better.
1. Battens shall not be bowed or twisted.
2. Horizontal battens shall be nominal 17 x 2.

C. Nailer Boards - Material to be decay resistant or pressure treated in compliance with AWPI C2
or better,
1. Nailer boards should not be bowed or twisted.
2. Nailer boards shall be a nominal 2 inches x (sufficient height to satisfy conditions).

System #1 5



FRSA/Roof Tile Institute Mode! Tile Specification — June 2001

PART 11T - EXECUTION

3.01 Inspection

A. Verify that surfaces to receive underlayments are uniform, smooth, clean and dry.

B. Proper ventilation is recommended on all tile applications. Verify ventilation requirements as
set forth in the building code.

3.02  Underlayment Application - Choose one of the following:
NOTE: On cap sheet, cut fishmouths and seal with compatible flashing cement and membrane
where applicable.
NOTE: A No.15, No.30 or No.43 can be used as a dry in prior to installing the underlayment
with this system (except on 3.02 E).

A. Single-ply No.43 or 90# Organic Cap Sheet or Modified Cap Sheet (See Drawing 1)
A single-ply No.43 underlayment application shall be installed under mandatory use of
battens. A 90# organic cap sheet or modified cap sheet underlayment application can be
installed with tiles applied direct to the cap sheet. Prior to applying the No.43, 90# or
modified cap sheet, attach a 36” wide strip of same underlayment, (sweat sheet) down the
center of the valley. Secure near the edge of the felt 24” on center. Apply a No.43 or 90# or
modified cap sheet perpendicular to the slope of the roof and mechanically attached to the
wood deck with nails and tin caps, round cap nails or other fasteners spaced 36” on center near
the top edge of felt. Use a minimum 4~ head lap and 6” side laps. Extend underlayment sheet
up vertical surfaces a minimum 4”. Overlap hip and ridges a minimum of 6”. Secure near the
edge of felt 12” on center at overlaps and side laps of the underlayment.

DRAWING 1

Min. 2" headiap
required

Min. ¢" sidelap

Overlap hip & ridge
minimum of 12" both sides Drip edge
over finished
underlayment

NOTE: Minimum 43 Ib.
coated base sheet
recommended

Tin-tag and secure
as indicated

B. Hot Mop No.30 or No.43 / 90# Organic or Modified Cap Sheet (See Drawing 2)
A two ply roof application commonly called a ‘Hot Mop’ system. The roof cover is terminated
at metal flashings. A No.30 or No.43 base ply sheet shall be mechanically attached to the

System #1 6



FRSA/Roof Tile Institute Model Tile Specification — June 2001

wood deck with nails and tin caps, round cap nails or other fasteners spaced in a 12” grid
staggered in two rows in the field, and 6” on center at the laps. Extend base ply a minimum of
4” up vertical surfaces. Base ply side laps shall be a minimum of 6” and head laps shall be a
minimum of 2”. Over and installed base ply sheet, apply a layer of organic cap sheet in a full
25 #/sq. = 15% mopping of asphalt. Asphalt shall be applied uniformly. Side laps shall be a
minimum of 6”; head laps shall be a minimum of 3” and back nailed 12” on center.

Cold Process No.30 or No.43/90# Organic or Modified Cap Sheet (See Drawing 2)

A two ply roof application commonly called a ‘Cold Process’ system. The roof cover is
terminated at metal flashings. A No.30 or No.43 base ply sheet shall be mechanically attached
to the wood deck with nails and tin caps, round cap nails or other fasteners spaced in a 12”
grid staggered in two rows in the field, and 6” on center at the laps. Extend base ply sheet a
minimum of 4” up vertical surfaces. Base ply side laps shall be a minimum of 6” and head
laps shall be a minimum of 2”. Over installed base sheet, apply a cap sheet according to
underlayment/adhesive manufacturer recommendations. Cap sheet side laps shall be a
minimum of 6”; head laps shall be a minimum of 3” and back nailed 12” on center.

NOTE: For Cold Process-Systems, in windy conditions, it may be necessary to spot nail cap

sheet laps at a of maximum 3’ on center.

DRAWING 2

Min. 2" headlap; Min. 6"

v . Asphaltic adhesive when required
sidetap required for base ply

Base ply

Backnail through
. tin-tags or cap nail
12" on center

D. Two Ply No. 30 or No.43 Underlayment

System #1

This underlayment application is installed under the mandatory use of battens. A 19” wide
starter strip of a No. 30 or No.43 underlayment shall be applied horizontally at the eaves. A
full 36” width sheet shall be applied covering the starter sheet. The starter sheet and each
succeeding full width sheet of felt shall be mechanically attached to the wood deck with nails
and tin caps, round cap nails or other fasteners spaced 24” on center, 1” from the top edge of
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felt and 12 on center at the laps. Succeeding sheets shall be lapped 19” (17 exposure) over
the preceding sheets. Extend base ply sheets a minimum of 4” up vertical surfaces. Side laps
shall be 6”.

Self-Adhered Underlayment - Applied Direct to Wood Deck.

A single ply underlayment system utilizing self-adhered underlayment. Apply one layer of
self-adhered underlayment in compliance with the self-adhered underlayment manufacturers’
recommendations.

No.30/Self-Adhered Underlayment

A two ply roof application utilizing a self-adhered underlayment. No.30 felt shall be
mechanically attached to the wood deck with nails and tin caps, round cap nails or other
fasteners spaced in a 12” grid staggered in two rows in the field, and 6” on center at the laps.
Extend base ply sheet a minimum of 4” up vertical surfaces. Base ply sheet side laps shall be
aminimum of 6” and head laps shall be a minimum of 2”. Over base ply sheet, apply one layer
of self-adhered underlayment in compliance with the self-adhered underlayment
manufacturers’ recommendation.

Alternative Membranes

Any product consisting of one or more water shedding layers applied to a sloped roof prior to
the application of a prepared roof covering having been tested in compliance with the building
code. The primary purpose of an underlayment is defined as a water shedding layer to function
in combination with a prepared roof covering.

3.03  Drip Edge Metal - Choose one of the following: (For anti-ponding metal, see Section 3.12 C.2.c).
A. Single ply underlayment systems

1. Drip edge metal shall be installed at the eave, over the sheathing. The metal shall be
fastened 6” on center with 12 ga. corrosion resistant roofing nails or fasteners of
compatible metals. All joints shall be lapped a minimum of 2”. All metal laps shall be sealed.

2. Apply underlayments as per section 3.02 A or E for single ply underlayments.
or,

B. 2-ply underlayment systems

1. Drip edge metal shall be installed over base ply sheet, fastened 6” on center with 12 ga.
corrosion resistant roof nails or fasteners. All joints shall be lapped a minimum of 2”.

3.04  Gable treatment - Choose one of the following:
A. Underlayment wrapped gable - Choose one of the following:
NOTE: Not recommended for flush finish. Rake tiles must be installed.

1. Extend underlayment beyond rake/gable end. Fold down onto fascia or barge board.
Secure with nail and tin tag, round cap nail or other fastener 6 on center.
or,

2. Trim underlayment at fascia or barge board. Install a peel and stick underlayment extending
underlayment beyond rake/gable end. Fold down and seal onto fascia or barge board.

B. Metal Finish

System #1

1. Drip edge metal shall be installed at the gable, over the finished underlayment. The metal
shall be fastened 6 on center with 12 ga. corrosion resistant roofing nails or fasteners of
compatible metals. Continue from eave up rake/gable in same manner, ensuring water
shedding capabilities of all metal laps. The cap sheet shall be bonded to the metal with
asphaltic adhesive.
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DRAWING 3 DRAWING 4
CLOSED VALLEY OPEN VALLEY

Open valleys
and/or batten
extenders are
recommended
where falling
leaves and
debris can
accumulate
on the roof.

- T T
////////////////////1/1//,,W,WI/ ,4/”{”1 {["Mr i W,/,(((/mumll
{4

Coating of mastic

3.05 Valleys - Choose one of the following:

Coating of mastic

NOTE: Where special conditions exist, it may be necessary to increase the width of the valley.
NOTE: Closed valley metal shall be either a minimum width of 16” (24" stretch out) with a
minimum 2 1/2” high center diverter and a minimum 1” metal edge returns or a ribbed
design with 1” center diverter, a minimum four (4) 3/8” ribs spaced 3 1/2” with 3 3/4”

flange.

A. Install preformed closed valley metal. Lap all joints a minimum of 6” and apply a coating or

separator sheet for corrosion resistance (See Drawing 3)
or,

B. Install preformed open valley with a minimum of 16” (24” stretch-out) with a minimum 1~
high twin center diverter and minimum 1” metal edge returns. Lap joints a minimum 6” and

apply a coating or separator sheet for corrosion resistance (See Drawing 4).

For A or B:

1. Secure with clips fabricated from similar or compatible material. Clip 1” metal edge

returns to either deck or batten strip with roofing nail through metal strap.

2. Trim metal at all valley/ridge junctions, ensuring water shedding capabilities onto the

valley.

3. Install lead soaker at all valley/ridge junctions. Turn lead up a minimum of 1” to create a

water diverter, ensuring water shedding capabilities onto the valley.

3.06  Valley or Wall Fastenings Termination onto Roof Plane

A. When valley terminates onto roof plane install in accordance with standard valley flashing

procedures.

1. Apply alead soaker/skirt underneath the eave end of valley or wall flashing to carry water

off the valley or wall flashing back onto the field tile (See Drawing 5).

2. If lead skirt is not used, extend length of valley metal to carry water off the valley back

onto the field tile.
DRAWING 5

Valley metal clip
and lead soaker

”.“"\ i '[8" X '[8![
7 ¥ Lead skirt.

/ NOTE: If lead skirt
is not used,
extend valley
metal to carry water
off the valley back
onto the field tile.

System #1 9
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3.07 Flashing and Counterflashings at Wall Abutments (See Drawing 6)

A. Install preformed metal wall tray 5” vertical flange, 6 base flange with 1” metal edge return
flush to base of walls over underlayment. Start at lower portion and work up to ensure
watertight application.

B. Secure with clips fabricated from compatible material 24” on center. Clip 1” metal edge
return to deck or batten strip with roofing nail through a metal strap.

C. Nail vertical metal flange near outside edge. Secure as necessary to meet job conditions. Lap
joints a minimum of 4” and apply flashing cement for corrosion resistance. :

D. On block walls, seal along entire edge of vertical metal flange, covering all nail penetrations
with flashing cement and membrane.

E. On frame walls, install vapor barrier over flashing.

F.  When installing optional counterflashing, lap top flange of base flashing a minimum of 2 1/2”.
Nail metal near the outside edge a minimum of 6” on center or set metal into reglets and seal
thoroughly. Lap joints a minimum of 3” and apply flashing cement or sealant between the laps.

DRAWING 6
Vapor barrier —— Sfucco wall
Wire JE
Field file
5"
Underlayment Pan flashing

'| / \ 'l Underlayment

NOTE: The flashing dimensions shown above may vary in
accordance with the building code, local builder and/or
sub-contractor practice and local weather conditions.

All Flashing must be designed and installed fo be watertight.

NOTE: Where special conditions exist, it may be necessary to increase the width of the pan

flashing. In all cases, flashing shall be designed to adequately direct water back onto the
tiles. '

3.08 Head & Apron Flashing (See Drawings 7, 8 & 9)

A.

Install apron flashing a minimum 4” on tile surface. Nail vertical flange of flashing within 1”
of metal edge and secure as necessary. Lap metal 6”. Seal laps with flashing cement.

3.09  Standard Curb Mounted Skylights, Chimneys, Etc. (See Drawing 10)
A. Curbs shall be a minimum 2” x 6”, and a minimum 1 1/2” above tile height.

B.

System #1

Install a minimum 12” width lead at eave end of each curb.

10
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3.10

Secure with fastener 6” on center, insuring fastener will be covered by skylight/hood vent flange.
Continue with flexible or rigid flashing on both sides of the curb working up toward ridge.
Trim as necessary to ensure water shedding onto field tile.

E. Secure with roofing fasteners 6” on center.

F. Install flexible or rigid flashing of sufficent width at ridge end of curb.

G. Seal all fasteners penetrations, at skylight or hood vent joints with sealant.

NOTE: For self curbing or prefabricated skylights, installation shall meet Section 3.09 above
and skylight manufacturer’s installation instructions.

oa

DRAWING 7 DRAWING 8 DRAWING 9
s mpe SN
\\ TV =
\ ,\;’) <Ny
_— .\\
e
Intersecting wall Intersecting wall Intersecting wall
Z Bar (optional) Z Bar (optional) Z Bar (optional)
Standard G.. flashing or Flexible metal flashing Flexible metal flashing
flexible metal, carry over formed to tile, carry over formed to tile, carry over
tiles minimum 4° tiles minimum 4" tiles minimum 4"
Underlayment Underiayment Underiayment
DRAWING 10

Crimp ridge-end
Prior to installing hood vent/ of soaker
skylight apply a full bead of
sedatlant to properly seal
curb to hood vent and/or

skyfight.

Apply flashing to ridge end of curb.
Carry flashing over abutting course of
tile and under second course of tile .
Apply sealant and fold

water diverters to protect

corner,

Pipes, Turbines, Vents, Etc. (See Drawings 11, 12 & 13)

A. Seal around penetration with plastic cement.

B. Apply skirt flashing over last field tile cut previously installed extending under the course of
tile above the penetration. Insure flashing is of sufficient width to redirect the water away from
penetration.

C. Seal flashing to tile with sealant as needed.

NOTE: Profile specific ventilators should be installed as per manufacturer’s installation

instructions.

System #1 11
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DRAWING 11 DRAWING 12 DRAWING 13
LOW PROFILE HIGH PROFILE Crimp edge
Crimp edges on 3 sides of lead

Make watertight
seql between pipe
and underlayment

Lead skirted
plumbing safe,
formed to shape of tile.

3.11  Batten Installation (See Drawing 14)

Horizontal battens shall be a maximum of 4’ in length. When utilizing battens, preformed metal

flashing with metal edge returns must be used.

A. Install top edge of horizontal batten to horizontal line. Horizontal battens may be a minimum
nominal 1”x 2.

B. Fasten and secure maximum 24” on center with fasteners of sufficient length to penetrate the
sheathing a minimum of 3/4”. '

C. Leave 1/2” space between batten ends and between batten and metal edge returns.

DRAWING 14

et n er!cxy

1"x 2" Battens |

Eave closure

3.12  Tile Installation
A. Layout - Horizontal
1. Chalk horizontal lines beginning one tile length from eave less desired overhang.
Overhang shall be 3/4” to 2”, depending on tile type, use of gutter, or other functional
requirements.
2. For batten installation only, chalk line 1 /2" from ridge.

System #1 12
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3. Chalk succeeding lines for a minimum 3” headlap unless restricted by product design.

4. Increase headlap when necessary for equal course spacing, or as needed for unusual
application conditions.

B. Layout - Vertical - Choose one of the following:

1. Staggered/cross bond tile installation (Recommended for flat tile)

a.

Gable end roof

i. Chalk vertical lines one full tile and one half tile width plus 1” to 2” from starting
gable to accommodate rake tile.

ii. Chalk additional lines, if necessary, to maintain alignment.

Hip roof

1. Chalk vertical line 90 degrees from eave line.

ii. Chalk second line parallel to first to accommodate staggered/cross bonded tile.

iii. Chalk additional lines, if necessary, to maintain alignment.
or,

2. Straight bond tile installation (Not recommended for flat tile)

a.

Gable end roof

i. Chalk vertical line one full tile width plus 1” to 2” from starting gable.
ii. Chalk additional lines, if necessary, to maintain alignment.

Hip roof

1. Chalk vertical lines, if necessary, to maintain alignment.

ii. Chalk additional lines, if necessary, to maintain alignment.

C. Tile Installation
1. Stack tile to facilitate installation and minimize tile movement.
2. Eave treatment - Choose one of the following:

System #1

a.

b.

d.

Prefabricated Rubber Eave Closure - Install closure strip along eave. Fasten with a

minimum 3 fasteners per 36” strip (See Drawing 15) or,

Metal Eave Closure - Install closure strip along eave. Fasten a minimum 18” on

center. If metal closure is inclusive of the drip edge fasten 6” on center (See Drawing

16) or,

Raised Fascia/Wood Starter Strip - (when using a 3/4” raised fascia, a nominal 2” x

2” wood starter strip must be installed behind fascia). The use of eave closure is

required in a raised fascia system when using a medium or high profile tile.

i. Install fascia board approximately 1 '/2” above roof deck or a nominal 2” x 2”
wood starter strip at roof edge (See Drawing 17). Choose one of the following:

ii. Install 8” tapered cant strip at eave behind fascia and/or starter strip to support
metal flashing when using drip edge. Tapered cant strip is optional when using
anti-ponding metal or,

iii. Install a minimum 8” wide anti-ponding metal flashing to ensure positive
drainage over fascia/starter strip. Nail top edge of flange onto roof.

iv. Apply underlayment as per Section 3.02.

Prefabricated concrete or clay eave closure- applied per manufacturer’s specifications.

3. Storm Clips - See Drawings 18, 19, and 20. Storm clips are optional based on fastening
requirements. Refer to fastening tables in the Appendix.

13
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DRAWING 15 DRAWING 16 DRAWING 17

Fasten every tile

Fasten every file Field
: file

eave ;
elove closure Mlnerol_surfoce
Closure Underlayment roll roofing Plywood
Optional 1"x 2" Hot asphailt deck Anti-ponding
Optional 1"x 2" blocking blocking Anchor sheet system
3.13  Flat, Low and High Profile Tile

3.14

A. Install first course of tile, making certain all tile overhangs drip edge evenly along entire first
course.

B. Secure tile with fasteners (see fastening chart).

C. Cut/break tile for proper staggering of tile courses when using the staggered/cross bond
method of installation.

D. Set tile in stepped course fashion or in a horizontal and/or vertical fashion when utilizing
straight bond method.

E. Lay succeeding courses of field tile in same manner.

E Secure tile with fasteners (see fastening chart).

" G. Cut/break field tile to form straight edge at center of hip/ridge.

NOTE: Tile shall be attached to resist the aerodynamic moment determined when using the
design pressures for the building and the fixing calculations set forth in the building code.

Valleys - Choose one of the following:

NOTE: (See drawing 21 & 22) Outer edge of the valley metal shall overlap deck flange of drip
edge a minimum of 1”. Center of valley flashing shall extend a minimum of 2” beyond
drip edge.

NOTE: 1t is not recommended to install trim tile in valleys. It may be necessary to remove the
lugs from the field tile and/or install batten extenders at wall and valley flashings for
proper positioning of cut field tiles and to facilitate water flow.

A. Preformed Metal With 1’ Returns

1. Closed Valley - Miter tile to form straight border on either side of water diverter (See
Drawing 21).

2. Open Valley - Miter tile to form straight border on either side of two water diverters (See
Drawing 22).

DRAWING 18

Eave storm clip

fastened to solid deck rubber closure

System #1 14
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DRAWING 19 DRAWING 20
FIELD STORM CLIP FASTENED TO SOLID DECK FIELD STORM CLIP FASTENED TO BATIEN

Field storm clip
fastened o

. Field storm clip fastened to batten
solid deck

DRAWING 21 DRAWING 22

Open valley

3.15  Hip Starter - Choose one of the following:
A. Prefabricated hip starter
1. Miter tile as hip starter to match eave lines
or,
B. Use standard hip tiles as starter.

3.16  Hip and Ridge Installation - Choose one of the following:
A. Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 1”. Ensure bed
of mortar does not protrude in center of hip or ridge junction. Approximately 17 of field tile
shall extend beyond bed of mortar. Point mortar to finish (See Drawings 23 and 24).
or, : ‘
B. Mechanically fasten hip and ridge tiles to nailer board (See Section 3.17 required above 7:12
slope).

3.17  Hip and Ridge Nailer Boards - (See Drawing 25)
A. Attach hip and ridge nailer board according to Table 17
and,
B. Choose one of the following:
1. Self-adhered Membrane
a. Install self-adhered membrane over nailer board and seal to tile surface per membrane
manufacturers’ recommendation.

System #1 15
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b. Install hip and ridge tiles, lapping the tiles a minimum of 1” and fastened with nails
or screws of sufficient length to penetrate a minimum of 3/4” into nailer board.

c. Use adhesive or clips at overlaps.
or,

2. Mortar

a. Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 1”. Insure
bed of mortar does not protrude in center of hip or ridge junction. Approximately 1”
of field tile shall extend beyond bed of mortar. Fasten with nails or screws -of
sufficient length to penetrate a minimum of 3/4” into nailer board.

b. Point mortar and finish to match tile surface (See Drawings 23 & 24).

DRAWING 23 DRAWING 24
V-Ridge tile,
(Barrel ridge tiles may be used) Mortar to
P t
Mortar finish 7 ,;, <o op edge

Underlayment
carried over 1/8" Weep hole through mortar in every water course™

Field tile apex of roof *(Not required for flat tile)
DRAWING 25

Ridge/hip board

for use as a windblock (optional).

3.18  Rake/Gable Tile - Choose one of the following:
A. Rake/Gable Tile

1. Install first rake tile to exposed length of first course of field tile with factory finish of
rake tile towards the eave.

2. Fasten rake tile with a minimum two 10D nails and/or of screws sufficient length to
penetrate the framing a minimum of 3/4”.

3. Abut each succeeding rake tile to the nose of the field tile above and maintain a constant
headlap.

System #1 16
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3.19

3.20

3.21

322

3.23

B. Metal Finish
1. Install prefabricated gable metal with 1” water return.
2. Fasten by clipping 24" on center.
NOTE: Rake tile application at finishing end may need special consideration to provide proper
drainage, i.e. flashing or sealant may be needed.

Wall Abutments

A. Cut tile to fit approximately 1/2” to base of walls.

NOTE: It may be necessary to remove the lugs from the field tile and/or install batten
extenders at wall and valley flashings for proper positioning of cut field tiles and to
facilitate water flow.

Coatings - (optional)
A. Sealer may be applied to exposed mortar.
B. Color coordinated paint may be applied to all metal flashings.

Tile Replacement
A. Damaged Tile
1. Break out and replace damaged roof tile. Do not disturb underlayment. Repair underlay-
ment if necessary.
2. Apply adhesive per adhesive manufacturer’s recommendations.
3. Immediately set replacement tile in position assuring proper contact.

B. Small Valley and Hip Cuts
1. Elevate nose end of tile in course above small cut tile. Apply adhesive per adhesive
manufacturer’s recommendations.
2. Immediately set tile in course above in position which assures proper contact.
NOTE: For hip cuts on roof slopes >7:12, mechanical fasteners may be required.

Clean-Up ,
A. Remove all broken tile, debris and excess tile from roof.

Miscellaneous recommendations
A. Instructions shall be given to all parties involved cautioning against traffic of any kind on
finished roof. Damage to roof tiles and/or sub-roof may result.

System #1 17
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FRSA & NTRMA MODEL TILE SPECIFICATIONS

System Two

Mechanically Fastened Tile Specification

Sealed underlayment system using standard metal flashings.
Tiles are applied with mechanical fasteners direct to water-
proofed deck, or on counter battens.

Note: Resistance Values for counter batten systems have not
been established. Counter batten systems must have static
uplift test data to substantiate mean roof height
limitations.

DISCLAIMER NOTICE (PLEASE READ CAREFULLY):

This mechanically fastened tile specification is a consensus document developed by a joint Task Force
of the Florida Roofing, Sheet Metal and Air Conditioning Contractors Association (FRSA) and the
Florida Chapter of the National Tile Roofing Manufacturers Association (NTRMA). It is important
to recognize that these recommendations are neither warranties, explicit or implicit, nor
representative of the only method by which a mechanically fastened tile system can be installed.
Rather, they try to summarize for the designer, applicator or developer good roofing practice and
some of the industry standards for the installation of the mechanically-set tiles which have been
developed over a period of time from actual trade practice and the requirements of various building
code agencies. These specifications may not be applicable in all geographical areas. It is the
responsibility of those individuals who are referring to these specifications to independently
research and determine which is best for their particular project.

System #2 18
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System Two

Mechanically Fastened Tile Specification

NOTE: The following table provides the contractor with the choices available for underlayment systems.
These systems can only be used on pitches designated in the table below:

Counter Plastic or Compatible
Slope | Battens or _ Cement at Fasteners
of Direct Choice of Underlayments Penetrating Reference
Roof Deck Underlayments
4":12" and| Either 1. Single-ply 90# Organic Cap Sheet or Required 3.02A
greater Modified Cap Sheet
2":12" and| Either 2. Hot Mop No.30 or No.43 / 90# Organic Required 3.02B
greater or Modified Cap Sheet
2" 12" andv Either 3. Cold Process No.30 or No.43 / 90# Required 3.02C
greater Organic or Modified Sheet
2":12" and| Either 4. Self Adhered Underlayment - Applied See notes below 302D
greater Direct to Wood Deck
2":12" and| Either 5. No.30/Self-Adhered Underlayment See notes below 302E
greater
As tested Either 6. Alternative Membranes See notes below 3.02F
Note:  All applications on slopes under 3:12 shall be applied over vertical and horizontal battens.
Note: Above 7:12 battens are required unless restricted by product design.
Note: Refer to underlayment manufacturer's recommendations.

System #2
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" DIVISION 7

This guide specification covers Flat, Low and High Profile Roof Tile, using a minimum 3” tile headlap, or
a designed limited headlap, on minimum 15/32” solid decking nailed in compliance with wind load
requirements.

07300 - Shingles and Roofing Tiles
07320 - Roofing Tiles

- Mechanically Fastened Tile Specification

PART I - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

Related Work Specified Elsewhere

Rough Carpentry - Section 06100

Roof and Deck Insulation - Section 07220
Flashing and Deck Insulation - Section 07600
Roof Accessories - Section 07700

COowr

Quality Assurance

A. Products
1. Concrete Roof Tile - In compliance with the physical test requirements of the building
code.

2. Clay Roof Tile - In compliance with ASTM Standard C 1167.

Submittals

A. Samples - tile type and color as selected.

B. Manufacturer’s literature - including product descriptions and recommended installation
procedures.

C. Tile Compliance Report.

Product Delivery, Storage and Handling

A. Distribute stacks of tile uniformly, not in concentrated loads.

B. When conditions warrant, install temporary battens to facilitate roof loading.

C. Care shall be taken to protect the underlayment during the tile loading and stacking process.

Job Conditions

A. Do not install underlayment or tiles on wet surfaces.

B. Ensure other trades are aware of precautions required when loading and stacking of tile, and
their responsibility for protection of tile after loading and stacking is completed.

C. Any punctures or tears in the underlayment which occur during the loading and stacking of
tile shall be immediately repaired with like materials.

Warranty
A. Materials - manufacturer’s limited warranty against defects in roof tile for ___ years.
(NOTE: Fill in appropriate number of years)
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PART II - PRODUCTS

2.01 Roof tile
Tile Manufacturer:

MEHY AW

Tile Type:
Accessory Tile Type:
Surface Finish:

Color:

Approximate Weight:

2.02  Asphalt Saturated Roofing Underlayments

Organic, type 11, commonly called No. 30 or 30#, conforming to ASTM Standard D 226, type
IT organic saturated.

Asphalt - Saturated and Coated Organic Felt Base Sheet, commonly called No. 43 or 43#, per
roll, conforming to ASTM D 2626.

Mineral surface roll roofing felt minimum 74 lbs. per roll commonly called 90#, conforming
to ASTM D 249.

Modified bitumen single ply membrane minimum 40 mils.

Self-adhered membrane minimum 40 mils.

Granular surface SBS modified bitumen membrane, minimum 40 mils. at the selvage edge.

A

B.

T O

2.03  Membranes
A. Organic - Asphalt impregnated cotton membrane, minimum 4” wide.
B. Inorganic - Asphalt impregnated fiberglass membrane, minimum 4” wide.

2.04  Fasteners
A. Tile Fasteners

System #2

1.

Nails - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion resistance equal

(according to ASTM B 117) of sufficient length to penetrate a minimum 3/4” into or

through thickness of the deck or batten, whichever is less. ie (coated, electro galvanized,

mechanical galvanized, hot dipped galvanized, aluminum, copper and stainless steel).

a. Ring shank nails shall be 10d ring shank corrosion resistant steel nails (3 inches
long, 0.283 inch flat head diameter, 0.121 inch shank diameter).

b. Smooth or screw shank nails be 10d corrosion resistant steel (3 inches long, 0.28
inch flat head diameter, 0.128 inch screw or 0.131 inch smooth shank diameter).
Screw Fasteners - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion
resistance equal (according to ASTM B 117) of sufficient length to penetrate a minimum
3/4” into or through thickness of the deck or batten, whichever is less. ie (coated, electro
galvanized, mechanical galvanized, hot dipped galvanized, aluminum, copper and

stainless steel).
a. Minimum #8 course thread.

3. Storm clips and storm clip fasteners - refer to specific manufacturer’s recommendations.
B. Underlayment Fasteners

1.

Nails or cap nails shall be of sufficient length to properly penetrate 3/4” into or through
thickness of deck. -

a. Minimum #1 gauge.

Tin tags - not less than 1-5/8” nor greater than 2” in diameter and a minimum 32 gauge
sheet metal.

a. Minimum #32 gauge sheet metal.
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2.05

2.06

2.07

2.08

2.09

2.10

2.11

Metal Flashing

A. Flashing shall be minimum 26 ga., G-90 corrosion resistant metal - conforming to ASTM A
525 and ASTM A 90, or other metal or composition profile materials as listed in the building
code.

B. Lead for soil stacks shall be minimum 2.5 # per sq. ft. For lead counter flashing requirements
follow Lead Association recommendation.

Asphaltic Adhesive

A. Asphalt plastic roof cement - conforming to ASTM D 4586, type II, non-asbestos, non-
running, heavy body material composed of asphalt and other mineral ingredients.

B. Cold process modified bitumen roofing mastic - conforming to ASTM D 3019, type III.

C. Asphalt - conforming to ASTM D 312, type III or IV (Note slope requirements in the building
code).

Adhesive/Sealants
A. Structural bonding adhesive - conforming to ASTM D 3498.

Mortar
A. Materials
1. Cement shall conform to ASTM C 91 Type M.
2. Aggregates ‘
a. Sand shall meet ASTM C 144, uniformly graded; clean and free from organic
materials.
b. Lightweight aggregate shall meet ASTM C 332.
B. Mixes
1. Sand/cement mixes, job mixed or premixed, shall meet ASTM C 270 requirement for
Type M mortar (2.25 to 2.5:1 sand to cement ratio).
2. Lightweight aggregate/cement mortar must be premixed and bagged.

Eave Closure

A. Prefabricated EPDM synthetic rubber conforming to ASTM D 1056.
B. Prefabricated metal eave closure.

C. Prefabricated concrete or clay eave closure.

D. Mortar (color optional) on granular surface underlayments only.

Coating

A. Paint - color coordinated paint for painting tile, flashing and/or accessories (optional).
B. Sealer - for point-up mortar (optional).

C. Tint Seal - color coordinated sealer for staining tile or accessories as required.

Sheathing - Material shall conform to APA rated sheathing.

NOTE: Refer to building code Wind Load requirements.

A. Minimum span rated 32/16; 15/32” thick APA rated sheathing.

B. Battens - material to be decay resistant or pressure treated in compliance with AWPI C2 or
better.
1. Battens shall not be bowed or twisted.
2. Vertical battens shall be a minimum nominal 1" x 4”. Horizontal battens shall be nominal

27 x 27

System #2 22



FRSA/Roof Tile Institute Model Tile Specification — June 2001

PART III - EXECUTION

3.01 Inspection
A. Verify that surfaces to receive underlayments and roof tile are uniform, smooth, clean and dry.

B.

Proper ventilation is recommended on all tile applications. Verify ventilation requirements as
set forth in the building code.

3.02  Underlayment Application - Choose one of the following:
NOTE: On cap sheet, cut fishmouths and seal with flashing cement and membrane where

applicable.

NOTE: A No.15, No.30 or No.43 can be used as a dry in prior to installing the underlayment

with this system (except on 3.02 D).

A. Single-ply 90# Organic Cap Sheet or Modified Cap Sheet (See Drawing 1)

Seal overlap with
mastic/plastic cement.

Backnail through
fin-tags or cap

A 90# organic cap sheet or modified cap sheet underlayment application can be installed with
tiles applied direct to the cap sheet. Prior to applying the 90# or modified cap sheet, attach a
36" wide strip of same underlayment, (sweat sheet) down the center of the valley. Secure near
the edge of the felt 24” on center. Apply a 90# or modified cap sheet perpendicular to the slope
of the roof and mechanically attached to the wood deck with nails and tin caps, round cap nails
or other fasteners spaced 12” on center near the top edge of felt. Use a minimum 4 head lap
and 6” side laps. Overlap hip and ridges a minimum of 6”. Seal all laps with compatible plastic
cement.

DRAWING 1

Min. 4" headiap Drip edge
required. over finished
underlayment.

Apply

Min. &" sidelap

NOTE: Minimum required.

74%# mineral surface
roll roofing recommended.

When installing field tile on a sealed
underlayment system, ail fastener
penetrations must be sealed with
approved plastic roof cement.

B. Hot Mop No.30 or No.43 / 90# Organic or Modified Cap Sheet (See Drawing 2)

System #2

A two ply roof application commonly called a ‘Hot Mop’ system. The roof cover is terminated
at metal flashings. A No.30 or No.43 base sheet shall be mechanically attached to the wood
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deck with nails and tin caps, round cap nails or other fasteners spaced in a 12” grid staggered
in two rows in the field, and 6” on center at the laps. Extend base sheet a minimum of 4” up
vertical surfaces. Base sheet side laps shall be a minimum of 6” and head laps shall be a
minimum of 2”. Over installed base sheet, apply the cap sheet in a full 25 #/sq. £ 15%
mopping of asphalt. Asphalt shall be applied uniformly. Side laps shall be a minimum of 6”;
head laps shall be a minimum of 3” and back nailed 12" on center.

Cold Process No.30 or No.43/90# Organic or Modified Cap Sheet (See Drawing 2)

A two ply roof application commonly called a ‘Cold Process’ system. The roof cover is
terminated at metal flashings. A No.30 or No.43 base ply sheet shall be mechanically attached
to the wood deck with nails and tin caps, round cap nails or other fasteners spaced in a 12”

grid staggered in two rows in the field, and 6” on center at the laps. Extend base ply sheet a

minimum of 4” up vertical surfaces. Base ply side laps shall be a minimum of 6” and head
laps shall be a minimum of 2”. Over installed base sheet, apply a cap sheet according to
underlayment/adhesive manufacturer recommendations. Cap sheet side laps shall be a
minimum of 6”; head laps shall be a minimum of 3” and back nailed 12” on center.

NOTE: For Cold Process-Systems, in windy conditions, it may be necessary to spot nail cap

sheet laps at a of maximum 3’ on center.

DRAWING 2

Min. 2 headiap; Min. 6" Asphaific adhesive
sidelap required.

Base ply

Backnail through
tin-tags or cap nail
12" on center

D. Self-Adhered Underlayment - Applied Direct to Wood Deck.

E.

System #2

A single ply underlayment system utilizing self-adhered underlayment. Apply one layer of
self-adhered underlayment in compliance with the self-adhered underlayment manufacturers’
recommendations.

No.30/Self-Adhered Underlayment _
A two ply roof application utilizing a self-adhered underlayment. A No.30 felt shall be
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mechanically attached to the wood deck with nails and tin caps, round cap nails or other
fasteners spaced in a 12” grid staggered in two rows in the field, and 6” on center at the laps.
Extend base ply a minimum of 4” up vertical surfaces. Anchor sheet side laps shall be a
minimum of 6” and head laps shall be a minimum of 2”. Over installed base ply, apply one
layer of self-adhered underlayment in compliance with the self-adhered underlayment
manufacturers’ recommendation.

Alternative Membranes

Any product consisting of one or more water shedding layers applied to a sloped roof prior to
the application of a prepared roof covering having been tested in compliance with the building
code. The primary purpose of an underlayment is defined as a water shedding layer to function
in combination with a prepared roof covering.

3.03  Drip Edge Metal - Choose one of the following:
(For anti-ponding metal, see Section 3.09 C.2.c)
A. Single ply underlayment systems

1. Drip edge metal shall be installed at the eave, over the sheathing. The metal shall be
fastened 6” on center with 12 ga. corrosion resistant roofing nails or fasteners of
compatible metals. All joints shall be lapped a minimum of 2”. The metal shall be coated
with a bed of flashing cement.

2. Apply underlayments as per section 3.02 A for single ply underlayments.

3. Continue from eave up rake/gable in same manner, ensuring watershedding capabilities of
all metal laps. On gable, the metal and underlayments sheet shall be joined with a bed of
flashing cement, and a 4” strip of asphalt saturated cotton or fiberglass fabric. The fabric
shall be fully embedded in the flashing cement.
or,

B. 2-ply underlayment systems

1. Edge metal shall be installed over the anchor sheet at all perimeters fastened 6” on center
with 12 ga. corrosion resistant roof nails or other fasteners. All joints shall be lapped a
minimum of 2”. Continue from eave up rake/gable in same manner, ensuring
watershedding capabilities of all metal laps. The cap sheet shall be bonded to the metal
with asphaltic adhesive.
or,

2. Drip edge metal shall be installed at the eave over the finished cap sheet. The metal shall
be fastened 6” on center with 12 ga. corrosion resistant roofing nails, or other fasteners.
All joints shall be lapped a minimum of 2”. The metal and cap sheet shall be joined with
a bed of flashing cement and a 4” strip of asphalt saturated cotton or, fiberglass fabric. The
fabric shall be fully embedded in the flashing cement. '

3.04  Valleys - Choose one of the following: (See drawings 3, 4 & 5)
NOTE: Preformed valley metal shall be either a minimum width of 16” (24" stretch out) with a

minimum 2 1/2” high center diverter and 1” edge returns or a ribbed design with 17
center diverter, a minimum four (4) 3/8” ribs spaced 3 1/2” with 3 3/4” flange.

A. Two Ply System - Choose one of the following:

System #2

1. Standard Roll Metal - minimum 16” wide, shall be placed over the anchor sheet in the
valley and shall be fastened 6” on center with 12 gauge corrosion resistant roofing nails,
or other fasteners of compatible metals near the outside edge of the valley metal. All
joints shall be lapped a minimum of 6” in a bed of flashing cement. The cap sheet shall
be bonded to the metal with asphaltic adhesive (See Drawing 6).
or,
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Preformed metal without returns - minimum 16” wide, shall be placed over the anchor
sheet in the valley and shall fastened 6” on center with 12 gauge corrosion resistant
roofing nails, or other fasteners of compatible metals near the outside edge of the valley
metal. All joints shall be lapped a minimum of 6” in a bed of flashing cement. The cap
sheet shall be bonded to the metal with asphaltic adhesive (See Drawings 7).

DRAWING 3 DRAWING 4 DRAWING 5
OPEN VALLEY METAL PREFORMED CLOSED VALLEY METAL ROLL VALLEY METAL

Overlap

Sealant-#

B. Over Cap Sheet - Choose one of the following:

1.

NOTE:

Keep cap sheet
approximately 1" from abutments.
Fill area with plastic cement or hot
asphatt.

System #2

Standard Roll Metal - minimum 16” wide shall be placed over the cap sheet in the valley
and shall be fastened 6” on center with 12 gauge corrosion resistant roofing nails, or other
fasteners of compatible metals near the outside edge of the valley metal. All joints shall
be lapped a minimum of 6” in a bed of flashing cement. The cap sheet shall be joined
with a bed of flashing cement and a 4” strip of asphalt saturated cotton or fiberglass fabric.
The fabric shall be fully embedded in the flashing cement.

or, :

Preformed Metal Without Returns -minimum 16 wide shall be placed over the anchor
sheet in the valley and shall be fastened 6” on center with 12 gauge corrosion resistant
roofing nails, or other fasteners of compatible metals near the outside edge of the valley
metal. All joints shall be lapped a minimum of 6” in a bed of flashing cement. The cap
sheet shall be joined with a bed of flashing cement and a 4” strip of asphalt saturated
cotton or fiberglass fabric. The fabric shall be fully embedded in the flashing cement.

DRAWING 6 DRAWING 7

Base ply Rolied valley Base ply
fin-tag Nail 6" O.C. metal Tln'-fOQ Preformed valley metal

ooooo

Optional
Asphaltic
Adhesive

NOTE:

Cap Keep cap sheet
Sheet approximately 1" from abutments. SR
Fill area with plastic cement or hot ~ Sheet .
asphatt,
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DRAWING 8 DRAWING 9

Stud

Wood/stucco wall

/ Vapor barrier

NOTE: The vapor &

N barrier and

N wire must '

1§ overlap L Plastic cement
H the pan Wire and membrane

flashing

Optional Plastic roof
Z Bar/counter
flashing

for single ply
" sealed system

Nail 6" O.C.

NOTE: No nails are to
penetrate flashing
when installing

field tile. Single Ply Underlayment

3.05 Flashing and Counter Flashings at Wall Abutments
A. Single Ply System (See Drawing 8 and 9)

1.

Install 47 x 5”7 “L” flashing flush to base of walls with 4” flange on single ply
underlayment and nail near the metals edge. Lap joints 4” and apply flashing cement
between laps. Start at lower portion and work up to ensure water tightness. Nail 6” on
center near the edge of the metal.

On block walls, seal along top edge of vertical flange, covering all nail penetrations with
flashing cement and membrane where required.

When installing optional counter flashing, lap top flange of base flashing a minimum of
2'/;”. Nail metal near the outside edge a minimum of 6” on center or set metal into reglets
and seal thoroughly. Lap joints a minimum

of 4” and apply flashing cement or sealant between the laps.

On frame walls, install vapor barrier over flashing.

All head/apron flashing shall be installed on top of cap sheet (See Drawing 9). Ensure the
deck flange conforms to the pitch of the roof and extend minimum 4” onto deck. Seal
along edge with flashing cement and membrane.

B. Two Ply System - (Choose 1 or 2) (See Drawings 6 and 7 or 10 and 11).

System #2

1.

Install 4” x 5” “L” flashing flush to base of walls with 4” flange on the anchor sheet and
nail near the metals edge. Lap joints 4” and apply flashing cement between laps. Start at
lower portion and work up to ensure water tightness. Fastened 6” on center near the edge
of the metal. The cap sheet shall be bonded to the metal with asphaltic adhesive.

or,
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DRAWING 10 DRAWING 11

Stud
/" Wood/stucco watt

Optional Plastic roof
Z Bar/counter cement and
flashing

N Vapor barrier |
{ NOTE: The vapor A
barrier and wire
"~ must overlap

the pan 7
flashing

Plastic cement
4 and membrane
# stripped directly fo
4 cap sheet

Nait ¢" O.C.
NOTE: No fasteners are
to penetrate flashing
when installing

field file.

Cap Sheet

2. Install 4” x 5” “L” flashing on the cap sheet and fasten 6” on center with 12 ga. corrosion
resistant roof nails, or other fasteners of compatible metals near the outside edge of the
metal. All joints shall be lapped a minimum of 4 and apply plastic cement between laps.
Cap sheet shall be joined to the “L” flashing with flashing cement and a 4” strip of asphalt
saturated cotton or fiberglass fabric. The fabric shall be fully embedded in the flashing
cement. :

3. Seal along top edge of vertical flange, covering all nail penetrations with flashing cement
and membrane where required.

4. When installing optional counter flashing, lap top flange of base flashing minimum 4”.
Nail metal near the outside edge a minimum of 6” on center or set into reglets (secured
properly) and thoroughly caulk. Lap joints minimum 3” and apply flashing cement
between laps.

3.06  Standard Curb Mounted Skylights, Chimneys, Etc. (See 3.05)
A. Install in compliance with regular flashing installation procedures.
NOTE: For self curbing or prefabricated skylights, refer to skylight manufacturer’s installation
instructions.

3.07  Pipes, Turbines, Vents, Etc. (See Drawings 12, 13, 14 & 15)
A. Apply flashing cement around base of protrusion and on the bottom side of metal flanges
sealing unit base flashing to deck.

B. Nail and secure all sides of base flashing near the edge. Make certain base is flush to deck.

NOTE #1: If pipes, vents and/or turbines are installed after finished cap sheet has been applied
follow instructions in 3.07 A & B. Cap sheet and metal flange shall be joined with a
bed of flashing cement and a strip of asphalt saturated cotton or fiberglass fabric. The
fabric shall be fully embedded in the flashing cement.

NOTE #2: Profile specific ventilators should be installed as per manufacturer’s installation
instructions.

System #2 28



FRSA/Roof Tile Institute Model Tile Specification — June 2001

Seal along edge of
metal flanges,

covering all nail pen

trations with plastic roof

DRAWING 12 DRAWING 13
No. 30 felt

No. 30 felt

or single ply ;
sealed or single ply
sealed
underiayment, underiay-
ment,
Seal around pipe pply lead
and botftom of stack over
lead base with pipe.

asphaltic adhesive.

Base ply
Asphaltic
Adhesive
Plastic roof cement ap
and membrane

DRAWING 14

Single ply sealed
underlayment

Fully adhere
minerdl surfaced
roll roofing over lead

stack. Fill void around

base of pipe with asphaltic adhesive.

cement and membrane.

3.08

Counter Batten Installation

Both vertical and horizontal battens are required for roof slopes of 2:12 to 3:12, and are optional

up to and including 7:12 slope. Thereafter, 4” horizontal battens are required unless restricted by

product design. When utilizing horizontal battens only, preformed metal flashing with metal edge

returns must be used (Refer to System No. 1).

A. Onroof slopes from 2:12 to < 3:12, nominal 1” x 4” vertical battens shall be applied at spacing
not greater than 24” on center. Secure at maximum spacing of 24” on center with nails or
screws of sufficient length to penetrate the deck sheathing by a minimum of 3/4”. Vertical
battens shall be placed over the top cord of the roof trusses. Vertical battens may vary in
length. When vertical battens can not be installed over top cord of trusses, vertical battens shall
be installed with minimum #8 diameter corrosion resistant screw fasteners.

B. Install top edge of horizontal batten to horizontal line. Horizontal battens may be minimum
nominal 1”7 x 4” or 27 x 2”.

C. Fasten and secure maximum 24” on center through vertical battens with nails or screws of
sufficient length to penetrate the vertical batten and sheathing a minimum of 3/4”.

D. On counter batten system, install a batten parallel to the outside edge of the valley.

System #2 29



FRSA/Roof Tile Institute Model Tile Specification — June 2001

3.09 Tile Installation
A. Layout - Horizontal
1. Chalk horizontal lines beginning one tile length from eave less desired overhang.
Overhang shall be 3/4” to 2”, depending on tile type, use of gutter or other functional
requirements.
2. For batten installation only, chalk horizontal line 1” to 1 !/2” from ridge.
Chalk succeeding lines for a minimum 3 headlap unless restricted by product design.
4. Increase headlap when necessary for equal course spacing, or as needed for unusual
application conditions.
B. Layout - Vertical - Choose one of the following:
1. Staggered/cross bond tile installation - (Recommended for flat/low profile tile)
a. Gable end - Choose one of the following:
i.  Chalk vertical lines one full tile and one half tile width plus 1” to 2” from starting
gable to accommodate rake tile.
or,
ii. Chalk vertical lines one full tile and one half tile width plus 1/4” from starting
gable to accommodate flush finish.
iii. Chalk additional lines, if necessary, to maintain alignment.
b. Hip roof
1. Chalk vertical line 90 degrees from eave line.
ii. Chalk second line parallel to first to accommodate staggered/cross bonded tile.
iii. Chalk additional lines, if necessary, to maintain alignment.

»

or,
2. Straight bond tile installation - (Not recommended for flat/low profile tile)
a. Gable end :

i. Chalk vertical line one full tile width plus 1” to 2” from starting gable.
ii. Chalk additional lines, if necessary, to maintain alignment.
b. Hip roof
i. Chalk vertical line 90 degrees from eave line.
ii. Chalk second line parallel to first to accommodate staggered/cross bonded tile.
iii. Chalk additional lines, if necessary, to maintain alignment.

C. Tile Installation
1. Stack tile to facilitate installation and minimize tile movement.
2. Eave treatment - Choose one of the following:
NOTE: When using counter batten systems special consideration must be given to eave
treatment.
a. Prefabricated Rubber Eave Closure - Install closure strip along eave. Fasten with
minimum three fasteners per 36” strip (See Drawing 16).
or,
b. Metal Eave Closure - Install closure strip along eave. Fasten minimum 18" on center.
If metal closure is inclusive of the drip edge fasten 6” on center {See Drawing 17).
or, :

c. Raised Fascia/Wood Starter Strip - (when using a 3/4” raised fascia, a nominal 2” x
2” wood starter strip must be installed behind fascia). The use of eave closure is
required in a raised fascia system when using a medium or high profile tile.

1. Install fascia board approximately 1 '/2” above roof deck or a nominal 2” x 27
wood starter strip at roof edge (See Drawing 17). Choose one of the following:
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ii. Install 8 tapered cant strip at eave behind fascia and/or starter strip to support
metal flashing when using drip edge.
or,

iii. Install a minimum 8” wide anti-ponding metal flashing to ensure positive
drainage over fascia/starter strip. Tapered cant strip is optional when using anti-
ponding metal. Nail top edge of flange onto roof.

iv. Apply underlayment as per Section 3.02.
or

d. Prefabricated concreate or clay eave closure (apply per manufacturer’s instructions)

DRAWING 16 DRAWING 17 DRAWING 18
Fasten every tile ) .
Field Field Fasten every file ;‘lz'd Fasten every tile

Rubber

eave Metal Mineral surface

closure Underlayment i%\g(jr o rolf roofing

Not to be Underlayment
Optional 1" x 2" blocking When installing metal eave closure used on Anti-ponding
on top of cap sheet, seal nail low system
penetrations with plastic roof cement slope
and membrane. counter batten
DRAWING 20

DRAWING 19
FIELD CLIP FASTENED TO SOLID DECK
WHEN NO BATTENS ARE USED

EAVE CLIP FASTENED TO
SOLID DECK BEHIND FASCIA

Field storm
clip fastened closure clip fastened
to solid deck to solid deck

NOTE: When using storm clips on sealed systems,
apply plastic cement at all nail penetrations.

e. Mortar Application - Install mortar to elevate eave edge. .
i. Apply mortar along the eave edge, applying enough mortar to elevate the eave end
of the tile to be on plane with the remaining roof tile.
ii. Point and smooth finish flush to eave line.
iii. A minimum 3/8” weephole flush with the roof underlayment shall be formed at
the spacing of not less than one weephole per tile.
3 Storm clips - (See Drawings 19 and 20). Storm clips are optional based on fastening
requirements. Refer to fastening tables in Appendix.
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3.10

3.11

3.12

3.13

Flat, Low and High Profile Tile
A. Starting at lower left comer (facing down roof) install first course of tile. Make certain all tile
overhangs drip edge evenly along entire first course.
B. Secure tile with fasteners through plastic roof cement applied to underlayment.
C. Cut/break tile for proper staggering of tile courses when using staggered/cross bond method
of installation.
D. Set tile in stepped course fashion or in a horizontal and/or vertical fashion when utilizing
straight bond method.
E. Lay succeeding courses of field tile in same manner.
E. Cut/break field tile to form straight edge at center of hip/ridge.
NOTE: Tile shall be attached to resist the aerodynamic moment determined when using the
design pressures for the building and the fixing calculations set forth in the local
building code.

Valleys - Choose one of the following:

NOTE: Itis not recommended to install trim tile in the valleys. It may be necessary to remove the
lugs from the field tile at walls and valley flashing for proper positioning of cut field tiles.

A. Standard Roll Valley (See Drawing 21)

1. Closed Valley - Miter tile to meet at center of valley.

2. Open Valley - Chalk a line minimum 2" on both sides valley center. Place bed of mortar
along outside edge of chalk lines. Miter tile to form straight border and point mortar to finish.
or,

B. Preformed Metal Without Returns

1. Closed Valley - Miter tile to form straight border on either side of water diverter. (See
Drawing 22)

2. Open Valley - Miter tile to form straight border on either side of the two water diverters.
(See Drawing 23)

DRAWING 21 DRAWING 22 DRAWING 23

: \»" AN

ROLL VALLEY CLOSED VALLEY OPEN VALLEY

Hip Starter - Choose one of the following:

A. Prefabricated hip starter
1. Miter tile as hip starter to match eave lines.
or,

B. Use standard hip tiles as starter.

Hip and Ridge Installation - Choose one of the following:

A. Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 1”. Ensure bed
of mortar does not protrude in center of hip or ridge junction. Approximately 1” of field tile
shall extend beyond bed of mortar. Point mortar to finish. (See Drawings 24 and 25).
or,
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B. Mechanically fasten hip and ridge tiles to nailer board (See Section 3.17 required above 7:12

pitch).

NOTE: Tile shall be attached to resist the aerodynamic moment determined when using the
design pressures for the building and the fixing calculations set forth in the local

building code.

DRAWING 24 DRAWING 25

V-Ridge tile,
(Barrel ridge tiles may be used) Mortar to

top edge

‘ Underlayment
‘ A carried over
Field tile apex of roof

DRAWING 26
Ridge/hip board

Pressure-sensitive

adhesive material 4‘ g

for use as a H g

windblock (optional). I I
' 7] /Wﬁ

r""“‘u«

3.14  Hip and Ridge Nailer Boards - (See Drawing 26)
A. Attach hip and ridge nailer board according to Table 17
and
B. Choose one of the following:
1. Self-adhered Membrane

Mortar
finish

a. Install self-adhered membrane over nailer board and seal to tile surface per membrane

manufacturers’ recommendation.

b. Install hip and ridge tiles, lapping the tiles a minimum of 1” and fastened with nails
or screws of sufficient length to penetrate a minimum of 3/4” into nailer board.

c. Use adhesive or clips at overlaps.
or,
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

2. Mortar
a. Sethip and ridge tile in a continuous bed of mortar, lapping tile 2 minimum 1”. Ensure
bed of mortar does not protrude in center of hip or ridge junction. Approximately 17
of field tile shall extend beyond bed of mortar. Fasten with nails or screws of
sufficient length to penetrate a minimum of 3/4” into nailer board.
b. Point mortar and finish to match tile surface (See Drawings 24 & 25).

Rake/Gable - Choose one of the following:
A. Rake/Gable Tile
1. Install first rake tile the exposed length of first course of field tile with factory finish of
rake tile towards the eave.
2. Fasten rake tile with a minimum two 10D nails and/or of sufficient length to penetrate the
framing a minimum of 3/4”.
3. Abut each succeeding rake tile to the nose of the field tile above and maintain a constant
head lap.
o,
B. Mortar Finish
1. Place mortar bed along roof edge.
2. Point smooth to a straight edge finish.

Wall Abutments

A. Cut tile to fit approximately 1/2” to base of walls. Point-up mortar is optional.

NOTE: It may be necessary to remove lugs from the field tile and/or install batten extenders at
wall flashing for proper positioning of cut field tiles. For tiles installed at headwalls, tile
shall be installed with roof tile adhesive.

Plumbing Stacks
A. Cuttile to fit close to plumbing stack, fill void with mortar and point to finish.

Coatings - (optional)
A. Sealer may be applied to exposed mortar.
B. Color coordinated paint may be applied to all metal flashings.

Tile Replacement
A. Damaged Tile
1. Break out and replace damaged roof tile. Do not disturb underlayment. Repair
underlayment if necessary.
2. Apply adhesive per adhesive manufacturer’s recommendations.
3. Immediately set replacement tile in position assuring proper contact.
B. Small Valley and Hip Cuts
1. Elevate nose end of tile in course above small cut tile. Apply adhesive per adhesive
manufacturer’s recommendations.
2. Immediately set tile in course above in position which assures proper contact.
NOTE: For roof slopes > 7”:12” on hip cuts only, mechanical fastening may be required.

Clean-Up
A. Remove all broken tile, debris and excess tile from roof.

Miscellaneous Recommendations
A. Instructions shall be given to all parties involved cautioning against traffic of any kind on
finished roof. Damage to roof tiles and/or sub-roof may result.

System #2 34






FRSA/Roof Tile Institute Model Tile Specification — June 2001

FRSA & NTRMA MODEL TILE SPECIFICATIONS

System Three

Mortar Set Tile Applications Only

Sealed underlayment system using standard metal flashings.
Tiles are applied with mortar direct to waterproofed deck.

DISCLAIMER NOTICE (PLEASE READ CAREFULLY):

This mortar set fastened tile specification is a consensus document developed by a joint Task Force of
the Florida Roofing, Sheet Metal and Air Conditioning Contractors Association (FRSA) and the
Florida Chapter of the National Tile Roofing Manufacturers Association (NTRMA). It is important to
recognize that these recommendations are neither warranties, explicit or implicit, nor representative
of the only method by which a mortar set tile system can be installed. Rather, they try to summarize
for the designer, applicator or developer good roofing practice and some of the industry standards for
the installation of mortar set tiles which have been developed over a period of time from actual trade
practice and the requirements of various building code agencies. These specifications may not be
applicable in all geographical areas. It is the responsibility of those individuals who are referring
to these specifications to independently research and determine which is best for their particular
project.
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System Three

Mortar Set Tile Specification

NOTE: The following table provides the contractor with the choices available for underlayment systems
These systems can only be used on pitches designated in the table below:

Slope Direct . Péastic or Clgrnpatible
. ement at Fasteners
of Deck Choice of Underlayments Penetrating Reference
Roof Only Underlayments
2":12" and| Direct 1. Hot Mop No.30 or No.43 / 90# Organic Required 3.02A
greater Deck or Modified Cap Sheet

2":12"and| Direct | 2. Cold Process No.30 or No.43 / 90# Required 3.02B

greater Deck Organic or Modified Cap Sheet

NOTE: Alternate underlayments may be used based on laboratory or field testing.

NOTE: Additional interplies may be used prior to installing cap sheet.

System #3
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DIVISION 7

This guide specification covers Flat/Low, Medium and High Profile Roof Tile, using a minimum 2” tile
headlap, or a designed limited headlap, on minimum 15/32” solid decking nailed in compliance with wind
load requirements.

07300 - Shingles and Roofing Tiles
07320 - Roofing Tiles

- Mortar Set Tile Specification

PART I - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

Related Work Specified Elsewhere

A. Rough Carpentry - Section 06100.

B. Roof and Deck Insulation - Section (7220.

C. Flashing and Deck Insulation - Section 07600.
D. Roof Accessories - Section 07700.

Quality Assurance

A. Products.
1. Concrete Roof Tile - In compliance with physical test requirements of the building code.
2. Clay Roof Tile - In compliance with ASTM Standard C 1167.

Submittals

A. Samples - tile type and color as selected.

B. Manufacturer’s literature - including product descriptions and recommended installation
procedures.

C. Tile Compliance Report.

Product Delivery, Storage and Handling

A. Distribute stacks of tile uniformly, not in concentrated loads.

B. When conditions warrant, install temporary battens to facilitate roof loading.

C. Care shall be taken to protect the underlayment during the tile loading and stacking process.

Job Conditions

A. Do not install underlayment on wet surfaces.

B. Ensure other trades are aware of precautions required when loading and stacking of tile, and
their responsibility for protection of tile after loading and stacking is completed.

C. Any punctures or tears in the underlayment which occur during the loading and stacking of
tile shall be immediately repaired with like materials.

Warranty .
A. Materials - manufacturer’s limited warranty against defects in roof tile for ___ years.
(NOTE: Fill in appropriate number of years)
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PART II - PRODUCTS

2.01 Roof Tile
- Tile Manufacturer:

Mo 0w

Tile Type:
Accessory Tile Type:
Surface Finish:

Color:

Approximate Weight:

2.02  Asphalt Saturated Roofing Underlayments

Organic, type II, commonly called No. 30 or 30#, conforming to ASTM Standard D 226, type
II organic saturated.

Asphalt - Saturated and Coated Organic Felt Base Sheet, commonly called No. 43 or 43#, per
roll, conforming to ASTM D 2626.

Mineral surface roll roofing felt minimum 74 lbs. per roll commonly called 90# conforming
to ASTM D 249.

A.

B.

C.

2.03  Membranes
A. Organic - Asphalt impregnated cotton membrane, minimum 4” wide.
B. Inorganic - Asphalt impregnated fiberglass membrane, minimum 4 wide.

2.04 . Fasteners
A. Tile Fasteners

1.

3.

Nails - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion resistance equal

(according to ASTM B 117) of sufficient length to penetrate a minimum 3/4” into or

through thickness of the deck or batten, whichever is less. ie (coated, electro galvanized,

mechanical galvanized, hot dipped galvanized, aluminum, copper and stainless steel).

a. Ring shank nails shall be 10d ring shank corrosion resistant steel nails (3 inches
fong, 0.283 inch flat head diameter, 0.121 inch shank diameter).

b. Smooth or screw shank nails be 10d corrosion resistant steel (3 inches long, 0.28
inch flat head diameter, 0.128 inch screw or 0.131 inch smooth shank diameter).
Screw Fasteners - corrosion resistant meeting ASTM A 641 Class 1 and/or corrosion
resistance equal (according to ASTM B 117) of sufficient length to penetrate a minimum
3/4” into or through thickness of the deck or batten, whichever is less. ie (coated, electro
galvanized, mechanical galvanized, hot dipped galvanized, aluminum, copper and

stainless steel).
a. Minimum #8 course thread.
Storm clips and storm clip fasteners - refer to specific manufacturer’s recommendations.

B. Underlayment Fasteners

System #3

1.

Nails or cap nails shall be of sufficient length to properly penetrate 3/4” into or through
thickness of deck.

a. Minimum #1 gauge.

Tin tags - not less than 1-5/8” nor greater than 2” in diameter and a minimum 32 gauge
sheet metal.

a. Minimum #32 gauge sheet metal.

Cap Nails - 1” round 11 gauge of sufficient length to penetrate 3/4” into or through
thickness of deck.
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