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FOREWORD

The Roof Tile Institute, formerly the National Tile Roofing Manufacturers Association (NTRMA), has
realized the need to establish an industry based manual that would cover the installation of concrete and
clay tile as a roof assembly in the moderate climate regions of North America. The Roof Tile Institute in
partnership with the Western States Roofing Contractors Association (WSRCA) assembled a task group
to develop a single manual that would provide a representation of the best installation practices, industry
standards, and code requirements. These recommendations have provided successful installations of roof
tile which endured the test of time.

The Roof Tile Institute wishes to acknowledge and thank Mr. Don Summers (Specialty Roofing, Phoenix
AZ) and Mr. Dan Cornwell (CC&L Roofing, Portland OR), for their tremendous contribution to this manual.
Without these efforts, we would not have been able to complete this project.

The effective date of this manual will be January 1, 2002 as noted on each page of the manual. In the
future, if there are amendments or revisions, they will carry a revised date on each page, to insure that
you, the designer, specifier and end user will always be able to identify the version of the document you
are viewing.

The initial distribution of this manual is prior to the effective date, to allow for the information and
recommendations to be distributed to the roofing community. In addition, the Roof Tile Institute is hopeful
of obtaining code reference and approval of this document from the major code bodies prior to 2002.

Updates and Bulletins — The Roof Tile Institute would like to make sure that we provide the latest of
information and updates available directly to you. If you would like to receive notices of any changes,
updates, or provide comments on this manual, please visit our website www.Rooftile.org or email us at
Info@Rooftile.org and ask to be placed on our email listing for future notices.

PRINTED IN THE U.S.A.

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



TABLE OF CONTENTS

INErOdUCHION .. e e e 1
TOO0IS REQUINEA . . ottt 1
Safety Warning - Tile Dust/Governing Bodies/Environmental Statement ....................... 2
SPECHICALIONS . . . ..o 3-5
Suggested Material Checklist/Roof Tile Classifications . .. ... ...t 3
Tile Specifications/Materials and Manufacture . ........... .. e 4-5
INStallation .. ... . . e e e 6-13
NEeW CoNStrUCTION . ... e 6-7
REIOOMING . .t 7
Tile Roof Maintenance and Precautions . . ... ... it e e e e e e 8
Table 1A Roof Tile APPHCAtiON . . . ... e e e 9
Table 1B Roof Tile Application ... ... ... . 10
Table 2 Batten Allowable Loads . .......... i e e 11
Table 3 Galvanic Corrosion Potential Between Metals . . .......... .. i 12
Table 4 ROOf SIOPE CONVEISION . . ..ttt e e e e e e e e e 13
Appendix A - Installation Detail Drawings . . .. ... ..o e 14 - 41
Identification Of ROOf Ar€as . . .. ... i 14
Single-Layer Underlayment . .. ... e e 15
Double Layer Underlayment . . ... ... e e 16
Vent Pipe Flashing . . ... .o e 17
Valley Underlayments (Woven Underlayment) . ........... e 18
Valley Underlayments (Overlapping Underlayment) . ........ ... ... . . . . i, 19
Batten Layout OptioNS . ... oo 20
Counterbatten Installation . . . ... . 21
Vertical Battens - For Deep Trough Valley . . ... .. . 22
Vertical Battens - For Shallow Trough Valley ... ... .. . e 23
Establishing Vertical AlIgnmeNt . . . ... ... 24
ROOT LAY OUL . . .o 25
Roof Layout - QUICK Reference . ... ... i e 26
Suggested Loading GUIdE . . .. ..ot 27
RAISE FaSCIa . . . oottt e e e 28
Down Slope Eave With Anti-Ponding Flashing .. .......... ... . . 29
Eave With Down Slope Metal CloSUre . . ... .ot 30
Eave At FIush Wall . ... e 31
Low Slope/Roof Ventilation At EaVe .. ... i 32
Double Lap Tile . ..o e 33
Head Wall Metal FIashing . . ... .. e e e e e e e e e 34
Pan Flashing At Roof-To-Sidewall . . . .. ... 35
“STile” /Sidewall Details A . ..o 36

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



I|||||||||||IIIIIIII|||||||||||||IIIIIIII||||||||||||
SR>
I||||||||IIIIIII||||||||||||||||||||IIIIII||||||||II|

Barrel Tile / Sidewall Details B . ... ... 37
Chimney FIashing - Pan TYPE . . . . .ottt e e e e e e e e e e e e 38
Chimney Flashing - Step TYDe . . ..ot 39
Chimney Cricket Flashing - Pan Type . ... ..o e e e 40
Chimney Cricket Flashing - Step TYpe . .. ..o e e e e e 41
Skylight Underlayment Detail . . ... ...ttt 42
Skylight FIashing - Pan TYpe . . . ..ot e e 43
Skylight Step Flashing . ... ... 44
OpEN Valley . ..o 45
Example of Other Open Valley Metal Profiles .. ........ ... . i i, 46
Valley Metal - Deep Trough Valley . ... ... 47
Valley TranSitioNns . . . .o oot e 48
Hip ANd RIAOE A . . oo e 49
Hip AN RIAGE B . .. o oo e e 50
Rake Flashing - Counter Batten System . ... ... i 51
Rake Flashing - OptioNns . . ... i e e e e 52
Rake Tile Installation . . ... ... e 53
Gable / Eave Installation - Barrel Tile . ... ... .o 54
Gable / Eave Installation . . ... . e 55
DOIMEr VBN S . . o o 56
Slope Change AppliCations . ... . ... 57
GULLBIS . . o e e e 58
Tile Repairs / Replacement . ... .. 59
Tile Repairs / Replacement - Optional Method . ......... .. . e 60
Specialty Conditions- Pre-Engineered Roof System (Metal Deck Considerations A) . ............... 61
Specialty Conditions- Pre-Engineered Roof System (Metal Deck - Optional ConsiderationsB) ....... 62
Specialty Conditions- Pre-Engineered Roof System (Metal Deck - Optional ConsiderationsC) ....... 63
Specialty Conditions- Pre-Engineered Roof System (Concrete Deck Considerations) .............. 64
Specialty Conditions- Roof System (Wire Attachment System A) .. ... ..o, 65
Specialty Conditions- Roof System (Wire Attachment System B) . .............. ... ... ... ..... 66
Specialty Conditions- Nailer Installations . ............. .. . i e 67
Appendix B - Specialty installations . . . . . ..o 67 - 44
Underlayments For Spaced Sheathing AppliCatioNS . . ... ..ottt 68
Installation of Underlayments Under Spaced Sheathing ........... ... .. ... ... .. .. ... .... 68 - 69
Adhesive Fastening SYSTEMS . . . . oo 69 - 70
Design Considerations for High Wind Applications . ........... . 70
Design Considerations for Installations in Earthquake Regions .. .......... ... .. ... ... . ... ..... 71
Appendix C - Glossary Of TEBIMS . . . . .. 71-73

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



Back to Table of Contents

M ————— i g
<l

C
ks
frs]

O

o)
©

(@]

s
+—
=

INTRODUCTION

These recommendations are meant for areas with moderate
climates that may experience occasional storms. In locations
where the January mean temperature is 30 deg. F (-1 deg C)
or less or where ice damming can occur, the RTI /WSRCA
suggests reference to the Concrete and Clay Tile Roof
Design Criteria Manual for Cold and Snow Regions. While
generally considered the minimum standard, proper
adherence to these recommendations and attention to
detail and workmanship provide a functional roof in all but
the most severe conditions. Local building officials should
be consulted for engineering criteria or other special
requirements.

The manner in which tile roofs are installed makes them a
highly effective water shedding assembly that affords years
of service and protection. The effectiveness of a tile roof
system as a weather resistant assembly however depends
on the proper installation of all the tile roof components
and installing them properly is critical to the performance
of the installed system.

IR R0
TOOLS REQUIRED

Since tile is installed across a wide range of climactic and
geographic conditions, there are a variety of details that
must be considered in preparing an effective installation.
The minimum recommendations shown for moderate
regions are effective for a wide range of conditions including
occasional heavy storms or snow. While it is not practical
to prescribe precise solutions for all conditions, the fol-
lowing has been provided to offer suggestions for various
treatments in a moderate climate application. Local building
officials should always be consulted to learn of special
requirements that may exist. Some of the changes con-
tained will require code approval.

This manual provides the minimum design recommenda-
tions with optional upgrades for the installation of under-
layment, flashings, fastening and related measures to
provide a weather resistant roofing assembly for concrete
and clay tile.

Designers should be familiar with local climatic conditions
and make sure that they are reviewing the proper design
manual. Please see the following list of reference publica-
tions for additional information.

Basic Hand Tools

Tape Measure Crayon Hammer

Tin Snips Felt Knife Nail Bag
Chalkline Chalk Pry Bar
Metal Crimper Mortar Trowel Mastic trowel
Caulking Gun Hand Saw Roller

Brush

Power Tools
Drrill 3/16” Masonry Bit Tile Saw
Blower Compressor w/ Hose  Screw Gun
Power Cords Diamond Saw Blade Nail Gun

Specialty Tools & Equipment

Forklift Tile Cutter

Ladder

Conveyor
Tile Nippers

Safety & Personal Protective Equipment

Dust Mask
First Aid Kit

Gloves
Hard Hat

Eye Protection
Ear Protection
Harness Equipment

LIMITATIONS ON USE AND DISCLAIMER FOR
THIS RTI/WSRCA INSTALLATION MANUAL

These drawings and recommendations are the compilation
of the individual experiences of industry members and the
Technical Committee of the RTI/WSRCA. It is intended to
be used with the judgement and experience of professional
personnel competent to evaluate the significance and limi-

LT
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tations of the material contained and who will accept
responsibility for its application. The RTI/WSRCA expressly
disclaims any guarantees or warranties, expressed or
implied, for anything described or illustrated herein; and
assumes no responsibility for error or omissions.

ICBO ER-6034P 1/2002, REVISED 9/2002
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SAFETY WARNING - TILE DUST

Roofing tiles contain crystalline silica (quartz) and traces of
other hazardous substances which are released as dust and
can be inhaled when dry-cutting or grinding this product.

REFERENCE PUBLICATIONS
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WARNING: Crystalline silica is a chemical known to cause
cancer. Other chemicals contained in these products are

know to cause cancer, birth defects and other reproductive
harm. The use of approved respirator is recommended.

Standard Installation Guides for Concrete and Clay Roof Tile in Cold Weather Applications. Published 1998 by the

NTRMA/WSRCA

Concrete and Clay Roof Tile Installation Manual Second Edition (For Florida High Wind Applications, 125 mph)

Published January 1998 by the FRSA/NTRMA

CAN/CSA-A220.1-M91 — Installation of Concrete Roof Tiles, Published May 1991 by the Canadian Standards Association

The European Standards Association, Australian Standards Association, Japanese Standards Association

TERMINOLOGY

Please see Appendix C for a listing of terms associated with tile.

GOVERNING CODE BODIES

Information contained herein is based on values and prac-
tices consistent with provisions of the major building
organizations such as the Uniform Building Code (UBC),
International Building Code (IBC), International Conference of

ENVIRONMENTAL STATEMENT

The members of the RTI/WSRCA are environmentally
conscious companies wha'’s policies and practices reflect a
commitment to the preservation and welfare of our envi-
ronment. Our roofing tile’s are manufactured in accor-
dance with all prevailing environmental guidelines and are

COPYRIGHT ©
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Building Officials (ICBO), International Residential Code (IRC),
Southern Building Code Congress International (SBCCI), and
the Building Officials and Code Administrators (BOCA).

composed of sand, cement, natural clay materials and natural
pigments. Because roofing tile are designed to last long
term, they will not add to the tremendous volume of other
roofing materials that burden our landfills.

ICBO ER-6034P 1/2002, REVISED 9/2002
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SUGGESTED MATERIAL CHECKLIST

Decking: Sheathing must be adequate to Roof To Wall: No. 26 Gauge, Galv., (G90) or
support the loads involved, but not flexible flashing to provide minimum
less than nominal 1-inch-thick 3" coverage.

lumber or 15/32-inch-thick

plywood or other decking material
recognized in a code evaluation
report or by the local building official.

Pipe Flashing: No. 26 Gauge, Galv. (G-90) Deck
flashing installed with underlayment.
Flat tile flashing — No 26 Ga. Galv

(G-90).
Underlayment:  ASTM D226 Type Il (No. 30 felt) Profile tile flashing — 2-1/2 Ib lead or
/ASTM D4869 Type IV. dead soft aluminum.

Battens: Nominal 1" x 2" In wall

Counter Flashing: No 26 Gauge, Galv. Z bar flashing

Eave Treatments: Bird Stop/Eave riser.
recommended or surface mount

Valley Flashing:  No. 26 Gauge (G90), Galv., reglet (pin) flashing for reroof.
24" Flashing.
Fasteners: See page 5 and Table 1A/1B for
Wall Trays (Pans): No. 26 Gauge (G90), Galv., requirements.

minimum 6" trough.
Ventilation: Per local building code requirements.

IR R R
ROOF TILE CLASSIFICATIONS

Roof tiles manufactured are typically of the following types:

Flat Profile Tile — Tiles, such as flat tile that have a top surface rise of %2" or less.

Clay Tile ,%}H :

1/2" Concrete T|Ie 5

Low Profile Tile — Tiles having a rise to width ratio equal to or less than 1:5

Concrete Tile E Clay Tile

High Profile Tile — Tiles having a rise to width ratio greater than 1.5

Concrete Tile Clay Tile . =

2 . 4N 4. e

Accessory Tile — Shall include those tile such as ridge, rake, hip, valley and starter tile used in conjunction with those
tile listed above.

LT
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TILE SPECIFICATIONS/
RECOMMENDATIONS

Freeze Thaw — Different climatic conditions will result in
the need for different roofing materials that will allow the
success of the roofing system over the long-term.
Resistance to freeze/thaw is very important in weathering
situations where the roofing material is expected to with-
stand repetitive freezing and thawing cycles. Both
Concrete and Clay Tile must have passed the require-
ments of ASTM C1492 (Concrete) ASTM C1167 (Clay) for
freeze thaw regions.

Strength — A Concrete (ASTM C1492.) or Clay tile’s
(ASTM C1167) transverse strength will meet or exceed
requirements of the specified codes.

Thickness — Roof tile typically ranges in thickness from
3/8" to 1-1/2", depending upon composition, type and
style.

Quantities of Tile Per Square — The size of the tile and
the exposure of each course of tile determines the number
of tile needed to cover one square (100 sq. ft.) of roof area.
When the tile is installed at the manufacturer’s maximum
exposure, the number of tile needed to cover one square of
roof area may range from 75 to over 400 pieces.

Tile Weight — The size of the tile and the exposure of
each course will determine the installed weight of the roof
tile. In general, the amount of tile to cover one square (100
sq ft.) set at the standard 3 inch head lap, will depend on
the thickness, length, width, shape and aggregate materials
used in the manufacturing process of the tile. Please consult
with the tile manufacturer when determining the weight of
the specific tile that will be used. As with any roofing mate-
rial the designer should always consider the weight of the
underlayment, fastening system, roof accessories and spe-
cial hip/ridge treatments.

MATERIALS AND MANUFACTURE

Concrete Tile — Cementitious materials such as portland
cement, blended hydraulic cements and fly ash, sand, raw
or calcined natural pozzolans and aggregates shall conform
to the following applicable ASTM specifications.

COPYRIGHT ©
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Concrete Tile ASTM C1492 Specifications:

Portland Cement — Specification C150 or

Performance Specification C1157

Modified Portland Cement — Specification C90

Blended Cement — Specification C595

Pozzolans — Specification C618

Ground Granulated Blast Furnace Slag —
Specification C989

Aggregates such as normal weight and lightweight

shall conform to the following ASTM specifications;

except that grading requirements do not apply.

Normal Weight Aggregates — Specification C33

Lightweight Aggregates — Specification C331

Clay Tile — Tiles are manufactured from clay, shale, or
other similar naturally occurring earthly substances and
subjected to heat treatment at elevated temperatures (fir-
ing). The heat treatment must develop a fired bond
between the particulate constituents to provide the
strength and durability requirements.

Clay Tile ASTM C1167 Specifications:

Terminology for structural clay products — C43
Test methods and sampling and testing brick and
structural clay —C67
Test methods for tensile strength of flat sandwich
construction in flat wise plane —C297
Test method for crazing resistance of fired glazed
ceramic whitewares by thermal shock
method — C 554

Additional Standards for Concrete & Clay Tile may be
referenced in the following additional standards:

ASCE-7
IBC/IRC
Standard Building Code

Uniform Building Code
ICBO-ES — Acceptance Criteria’s;
CAN/CSA -A220.1-M91

Adhesive — Bonding materials designed to stick tiles to
tiles, or tiles to a substrate and can include mortar, synthetic
mortar, mastics, silicones, polymers, Tri-polymers, or other
materials approved by the local building official. Contact
the adhesive manufacturer for additional information.

Batten — A sawed strip of wood installed horizontally and
parallel to the eave line which is mechanically attached to

ICBO ER-6034P 1/2002, REVISED 9/2002
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the roof deck or rafters to engage the anchor lugs of the
roof tile. Battens of nominal 1"x2" lumber may be dimen-
sionally increased in size to accommodate structural loads
for snow or unsupported spans over counter battens or
rafters. Battens may also be corrosion resistant metal, or
other man-made material that meets the approval of the
local building official. In dry/low humidity climates moisture
resistant battens are not required. See Tables 1A and 1B on
pages 9 and 10.

Battens installed over counter battens or which span over
rafters commonly are of soft wood, spruce, pine, or fir
type species but may be of any type of lumber, metal or
man-made materials that meet the approval of the local
building official. See table 2 on page 11.

Counter Battens — Additional set of battens installed
vertically and parallel to the roof slope and mechanically
attached to the roof deck under the batten. Counter battens
are commonly nominal 3" lath but may be dimensionally
increased in size to provide a greater flow of air or mois-
ture beneath the horizontal battens. Counter battens do
not need to be of moisture resistant lumber as they do not
impede moisture flow. Counter battens may also be of
corrosion resistant metal or other man-made materials
that meet the approval of the local building official. See
table 2 on page 11.

Note: If counter battens are installed under the underlay-
ment, caution must be used to prevent damage to underlay-
ment or reinforced underlayment shall be used.

Note: Care should be taken in selecting the proper batten
design. Excessive deflection of the batten may lead to tile
breakage. See table 2 on page 11.

Caulking and Sealant

Caulking and sealants shall be suitable for exterior use and
be resistant to weathering. The caulking and sealants shall
be compatible with and adhere to the materials to which
they are applied.

Nails and Fastening Devices

Corrosion resistant meeting ASTM A641 Class 1 or approved
corrosion resistance, of number 11 gauge diameter and of
sufficient length to properly penetrate %" into or through

COPYRIGHT ©
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the thickness of the deck or batten, whichever is less.

The head of the nail used for tile fastening shall not be less
than %" (.3125").

Nail Length

Nailing of Batten
Nails for fastening battens shall have sufficient length to
penetrate at least %" into the roof frame or sheathing.

Nailing Tile to Batten and Direct Deck Systems
Nails for fastening roof tiles shall penetrate at least %"
into the batten or through the thickness of the deck,
whichever is less.

Nailing Tile to Battens on Counter Batten or
Draped Underlayment Systems

Nails for fastening roof tiles shall penetrate at least %"
but should not penetrate the underlayment.

Nailing Accessories
Where nail(s) are required for fastening accessories,
such nails shall have sufficient length to penetrate at
least 92" into the supporting member.

Screws: Corrosion resistant meeting code approval equal
of sufficient length to properly penetrate %" into or
through the thickness of the deck or batten, whichever is
less. Screw diameter and head size should be selected to
meet good roofing practices and the screw manufacturer’s
recommendations. See above section on nail length for addi-
tional requirements.

Staples for Battens: No. 16 gauge by %s-inch-crown by
minimum 1%-inch long corrosion-resistant staples.

Metal Flashing — Flashing shall be a minimum no. 26 ga,
galvanized steel sheet of corrosion resistant metal with a
minimum of .90 ounces of zinc/sq.ft. (total for both sides)
(G90) sheet metal or equal or better. See Table 3 on page 12.

Underlayment Materials

Single layer underlayments shall meet the minimum require-
ments of ASTM D226 Type Il (No. 30 Felt) (ASTM D4869
Type 1V), or approved equal.

ICBO ER-6034P 1/2002, REVISED 9/2002



Back to Table of Contents

RTI/

NEW CONSTRUCTION

Sheathing — Sheathing must be structurally adequate to
support the loads involved and of a material recognized in
a code evaluation report or as approved by the local build-
ing official.

Underlayment — One layer of minimum ASTM D226
Type Il (No. 30 felt) (ASTM D4869 Type IV) or approved
equal, with a recognized code evaluation report, shall com-
pletely cover the decking and be lapped over hips and
ridges and through valleys. Underlayment shall be lapped
6" vertical (end or side lap) and 2" horizontally (head lap).

On roof slopes from 2%2:12 to below 3:12 an approved
built-up roof, applied in accordance with Table 1, or a single-
ply roof membrane assembly, or other underlayment
systems approved by the local building official, is first

Roof Layout — To achieve the optimum performance and
appearance, the roof area between the eave and ridge
should be divided into equal tile courses, when possible. A
minimum 3-inch overlap must be maintained for all tile,
unless the tile design precludes. The actual layout of the

Batten Installation — Tiles with projecting anchor lugs
that are installed on battens below 3:12 slopes shall be
required to have one of the following batten systems or
other methods as approved by the local building officials.

Nominal 1 inch by 2 inch or greater wood batten strips
(See counter batten system.) installed over a counter bat-
ten system are required where slopes fall below 3:12 in
order to minimize membrane penetration. Nominal 1 inch
by 2 inch, or greater wood battens are required where
slopes exceed 7:12, to provide positive tile anchoring.
Battens are nailed to the deck with 8d corrosion resistant
nails 24 inches on center, or No 16 gauge by %s-inch-
crown by 1%-inch long corrosion-resistant staples on 12-
inch centers, allowing a ¥2" separation at the batten ends.

Counter Batten System — Counter battens 72" and larg-
er in height will be installed vertically on the roof to pro-
vide the space between the battens, to which the tiles are
attached, and the roof deck, thus facilitating air flow capa-
bility and moisture drainage.

Taking the anticipated roof loading into account, design

COPYRIGHT ©
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installed. Tile installed at less than 3:12 shall be considered
decorative.

Where roof slopes fall between 3:12 and under 4:12,
underlayment will be as described in the previous para-
graph, or a single layer, type 90 granular-surfaced, asphalt
roll roofing, or two layers of ASTM D226 Type Il (No. 30
felt) (ASTM D4869 Type IV) installed shingle fashion, or
single-ply system installed per code, or other approved
underlayments.

In locations where the January mean temperature is 30
deg. F (-1 deg C) or less or where ice damming can occur,
the RTI/WSRCA suggests reference to the Concrete and
Clay Tile Roof Design Criteria Manual for Cold and Snow
Regions.

roof courses will be determined by the length of the spe-
cific tile being installed.

Please consult with the individual manufacturer for addi-
tional information.

Tile installed on roof slopes of less than 3:12 are consid-
ered decorative only and must be applied on battens over
an approved roof covering, subject to local building official
approval.

Battens installed on roof slopes of 4:12 to 24:12 shall be
nailed to the deck at no greater than 24 inches on center,
and shall have provisions for drainage by providing ¥2" sep-
aration at the batten ends every 4 feet, or by shimming with
a minimum %" material of, wood lath strips, 2" shims, cut
from multiple layers of material, placed between the bat-
tens and deck to provide drainage beneath the battens or
other methods approved by the local building official. Tile
installed without projecting anchor lugs may be installed as
provided above as an optional method of installation.

consideration should be given to the size and quality of the
wooden battens or sheathing boards used to support the
roof tile covering.

If the battens are not strong enough to support the antic-
ipated loading, including the roof tile and snow and/or ice,
the battens could deflect between the support points caus

ICBO ER-6034P 1/2002, REVISED 9/2002
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Counter Batten System Cont’d

ing roof tile breakage and or other roof damage. Knots and
knot holes weaken the batten. See Table 2 on page 11.

Note: If a counter batten system is to be installed under the
underlayment, caution must be used to prevent damage to the
underlayment or a reinforced underlayment will be used.

REROOFING

Roof structure will be adequate to support the anticipated
roof load of tile.

Clay and concrete roofing tiles, recognized as a Class A
roof assembly passing testing according to ASTM E108,
UL 790 or UBC 15-2, will be allowed to be installed over
existing asphalt shingles, plywood or OSB.

Care will be taken to ensure both horizontal and vertical
alignment on the roof.

Foreign matter will be cleaned from all interlocking areas.
Cracked or broken tile must be removed from the roof.

Damaged, rusted or improper flashing will be replaced.

When reroofing wood shake/shingle roofs, existing
shakes/shingles shall be removed and solid decking and tile

VENTILATION

The need for proper attic ventilation is required by most

building code authorities, including the four major model
building code bodies, ICBO, SBCCI, ICC & BOCA. These

codes recognize that the proper ventilation is a necessary

component of any successful steep slope roof system.

COPYRIGHT ©

ROOF TILE INSTITUTE\WSRCA

installed as with new construction. One layer of ASTM
D226 Type Il (No. 30) ( ASTM D4869 Type IV) felt or
approved equal underlayment shall be installed on the roof
prior to application of tile. When installed over existing
spaced sheathing boards, underlayment recognized by the
local building code, for this type of application with, or
without battens, will be used.

In lieu of such underlayment’s being provided, the building
official has the descretion to determine if the existing roof
covering provides the required underlayment protection.

Check with local building official for any additional require-
ments.

Follow installation requirements as listed for new con-
struction, once these items listed have been addressed.

GUIDELINES

Generally building codes require that a minimum net free
ventilating area for attic vents be a 1:150 ratio of the attic
space being ventilated, The codes generally allow for the
reduction of the ratio from 1:150 to 1:300 if the attic
vents are balanced system on a roof and/or a vapor
retarder is installed on a ceiling assembly’s warm side.

ICBO ER-6034P 1/2002, REVISED 9/2002
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GENERAL INFORMATION

Algae/Moss — In certain climatic regions of the country,
the development of algae and moss can occur on any build-
ing material. Unlike other roofing materials, the formation
of these items can easily be treated and does not deterio-
rate the roofing tile. The growth of moss and algae form on
the dirt and moisture on the surface of the tile.

Algae - Like the moss, the algae can be easily removed
through the use of pressure washers. Often times a very
dilute amount of bleach can help kill the algae and slow
down the re-occurrence. Again, this should be left to the
professionals to perform.

Moss — In most cases the use of a high pressure cleaner
will remove the presence of the moss that traditionally
grows in the dirt/pine needles or other debris that accu-
mulates on the edge of the tile. Note that you may wish
to contact a professional to clean your roof, since roofs
can be extremely dangerous to walk on.

Shading - Slight variations in sand, cement, and color
oxides (natural products) can cause minimal color shading.
This slight variance is not detectable through standard
quality control practices. In order to minimize color pat-
terning, stair stepping, or hot-spots, tile should be selected
and spread over the entire roof plane when loading the tile
on the roof.

Broken Tile Replacement — The broken tile is first
removed, if battens were used originally, existing fasteners
if any, are cut, removed, underlayment repaired and the
new tile is inserted. If no battens were used, a 12” x 6” by
%" plywood piece is nailed to the deck to act as a batten.
As an alternative, new tiles may be inserted using roofers
mastic, hooks, wires or approved adhesives to form the
bond at the head of the lap area. See page 59 (Tile Repair).

Efflorescence — Efflorescence is a temporary surface dis-
coloration common to all concrete based roofing tile. It is
a nuisance not only to the manufacturer, but also those
involved in specification, installation, and usage. It is how-
ever, in no way detrimental to the overall quality, structural
integrity, or functionality of the tile.

Efflorescence is mostly caused by the chemical nature of
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the cement. Manufactured cement contains free lime, and
when water is added, a series of chemical reactions take
place. These reactions are accompanied by the release of
calcium hydroxide which can form a white chalky crys-
talline salt deposit on the tile surface when reacting with
carbon dioxide. This reaction can appear as an overall
“bloom” (overall softening of color) or in more concen-
trated patches.

It is difficult to predict how long the effects of efflorescence
will last. It depends on the type and amount of deposit as
well as the local weather conditions. The action of carbon
dioxide and rain water will gradually, in most cases,
remove the deposit leaving the original color of the con-
crete roof tile intact without further efflorescence.

Walkability — The inert nature of tile, it’s characteristics of
strength over age, and it's durability, all will contribute to a
life expectancy for tile equivalent to the anticipated life of
the structure. With a good installation and reasonable pre-
cautions against severe roof traffic, a tiled roof system will
require very low maintenance. Movement on a roofing tile
should be done with extreme caution. Place antennas and
roof mounted equipment where a minimum of roof traffic
will be necessary for servicing and maintenance. If nec-
essary to walk on the tile surfaces, pressure should only
be applied on the headlap of the tile units (lower 3-4 inch-
es). This distributes the load near the bearing points of the
tile. When painting or repairing adjoining walls or appurte-
nances, safely cover the tile surface with secured plywood
to distribute traffic loads and prevent dirt, building materi-
als, and paint/stain from damaging or discoloring the tile.

Weather Effects On Tile — After constant exposure to
nature’s elements some tile can be expected to lighten to
a slight degree from the original color. This is due primari-
ly to the effects of oxidation on the surface of the tile. This
will not effect the structural integrity or water shedding
abilities of the tile.

Vermin Screening — Metal, honeycomb plastic, foam
fillers, mortar or equivalent shall be considered to seal larg-
er access areas. This will help minimize the access of birds
and vermin infiltration.
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ROOFING TILE APPLICATION® FOR ALL TILES NOT COVERED UNDER TABLE 1B

TABLE 1A

ROOF SLOPE 3 UNITS VERTICAL IN
12 UNITS HORIZONTAL (25% Slope)
AND OVER

ROOF SLOPE 2% UNITS VERTICAL IN 12 UNITS
HORIZONTAL (21% Slope) TO LESS THAN 3 UNITS
VERTICAL IN 12 UNITS

Deck Requirements

Sheathing must be adequate to support the loads involved, but not less than nominal 1-inch thick lumber or *%2-inch
thick plywood or other decking material recognized in a code evaluation report or by the local building official. The use
of sheathing less than %s2-inch will require supporting data.

Underlayment

In climate areas subject to wind
driven snow, roof ice damming or
special wind regions as defined by
local building official

Other Climates

Same as for other climates areas, except that
extending from the eaves up the roof to a line 24”
inside the exterior wall line of the building, two
layers of underlayment shall be applied shingle fashion
and solidly cemented together with an approved
cementing material. As an option code approved self
adhering membrane will be allowed.

Built-up roofing membrane, three plies minimum, applied per
building code requirements or code approved alternate.

Minimum one layer ASTM D226 Type Il (N0.30
Felt) (ASTM D4869 Type IV) side lapped 2 inches
and end lapped 6 inches, or approved equal (on roof
slopes of 3:12 to <4:12, two (2) layers of felt are
required).

Attachment 2
Type of Fasteners

Fasteners shall comply with Chapter 23, Division Ill, Part Ill of the UBC Code. Corrosion resistant meeting ASTM A641
Class 1 or approved equal, number 11 gauge diameter and of sufficient length to properly penetrate %” into or
through the thickness of the deck or batten 2, whichever is less. The head of the nail used for tile fastening shall not be
less than %6 inches. Other fastening systems such as screws, wire or adhesive based systems as approved by

code, or local building officials will be allowed.

Number of fasteners 124

Two fasteners per tile. Only one fastener on slopes
of 7 units vertical in 12 units horizontal (58.3%
slope) and less for tiles with installed weight
exceeding 7.5 pounds per square foot, having a
width no greater than 16 inches. 3

One fastener per tile. Flat Tile without vertical laps, two
fasteners per tile.

Field Tile Head Lap

3 inches minimum, unless design restricts

Flashing

Shall be a minimum of No. 26 ga, galvanized steel sheet of corrosion resistant metal with a minimum of 0.90 ounces of
zinc/sq.ft. (total for both sides) G90 sheet metal or equal.

1 In snow areas a minimum of two fasteners per tile is required, or tiles with anchor lugs engaged on battens with one fastener.
2 |n areas designated by the local building official as being subject to repeated wind velocities to an excess of 80 miles per hour or where the roof height

exceeds 40 feet above grade all tiles shall be attached as follows:
2.1 The head of all tiles shall be fastened.
22 The noses of all eave course tiles shall be fastened with clips, or other methods of attachment as approved by building code officials.

23 All rake tiles shall be secured with two fasteners.
24 The noses of all ridge, hip and rake tiles shall be set in a bead of approved roofers mastic.
2.5 Other methods of tile fastening will be allowed based upon submission of testing and approval of building code officials.
3 On roof slopes over 24 units vertical in 12 units horizontal (200% slope), the nose end of all tiles shall be securely fastened.
4 On rake tile optional fastening with 2 point attachment will be allowed. This shall include mastic, adhesive or mechanical fasteners.
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TABLE 1B

ROOFING TILE APPLICATION FOR CONCRETE AND CLAY TILES

WITH PROJECTING ANCHOR LUGS WHEN INSTALLED ON ROOF SLOPES OF 4 UNITS
VERTICAL IN 12 UNITS HORIZONTAL (33% Slope) AND GREATER

4 UNITS VERTICAL IN 12 UNITS HORIZONTAL (33% Slope) and over

Deck Requirements

Sheathing must be adequate to support the loads involved, but not less than nominal 1-inch thick lumber or %s:2-inch
thick plywood or other decking material recognized in a code evaluation report or by the local building official. The use
of sheathing less than *%s2-inch will require supporting data.

Underlayment

In climate areas subject to wind
driven snow, roof ice damming or
wind regions as defined by

local building codes

For solid sheathing one layer of ASTM D226 Type Il (No. 30) (ASTM D4869 Type IV) , or approved equal, lapped 2 inch
es horizontally and 6 inches vertically, except that extending from the eaves up the roof to a line 24 inches inside the
exterior wall line of the building, two layers of the underlayment shall be applied shingle fashion and solidly cemented
together with approved cemented material. As an option a code approved self adhering membrane may be used.

Underlayments for
Other Climates

For spaced sheathing, approved reinforced membrane. For solid sheathing, a minimum ASTM D226 Type Il (No 30)
(ASTM D4869 Type V) , or approved equal, felt lapped 2 inches horizontally and 6 inches vertically.

Attachment?
Type of Fasteners

Fasteners shall comply with Chapter 23, Division Ill, Part Il of the UBC Code.Corrosion resistant meeting ASTM A641
Class 1 or approved equal, number 11 gauge diameter and of sufficient length to properly penetrate %” into or
through the thickness of the deck or batten 2, whichever is less. The head of the nail used for tile fastening will not be
less than %16 inches. Other fastening systems such as screws, wire or adhesive based systems as approved by code, or
local building officials will be allowed. Horizontal battens are required on solid sheathing for slopes greater than 7 units
vertical in 12 units horizontal (58.3% Slope).1.2

Number of fasteners
Spaced/Solid sheathing

With Battens or spaced sheathing 3

Solid sheathing without battens 3

5 units vertical in 12 units horizontal and below (42% slope), fasteners not required. Above 5 units vertical in 12 units
horizontal (42% slope) to less than 12 units vertical in 12 units horizontal (100% slope), one fastener per tile every

other row or every other tile in each course. Twelve units vertical in 12 units horizontal (100% Slope) to 24 units
vertical in 12 units horizontal (200% slope), one fastener every tile4. All perimeter tiles require one fastenerS. Tiles with
installed weight less than 9 pounds per square foot require a minimum of one fastener per tile regardless of roof slope.

One fastener per tile

Field Tile Head Lap

3 inches minimum

Flashing

Shall be a minimum of No 26 ga, galvanized steel sheet of corrosion resistant metal with a minimum of 0.90 ounces of
zinc/sq.ft. (total for both sides) G90 sheet metal or equal.

1 In areas designated by the local building official as being subject to repeated wind velocities to an excess of 80 miles per hour or where the roof height

exceeds 40 feet above grade, all tiles shall be attached as follows:
11 The heads of all tiles shall be fastened.
12 The noses of all eave course tiles shall be fastened with clips, or other methods of attachment as approved by building code officials.
13 On rake tile optional fastening with 2 point attachment will be allowed. This shall include mastic, adhesive or mechanical fasteners.

14 The noses of all ridge, hip and rake tiles shall be set in a bead of approved roofers mastic.

15 Other methods of tile fastening will be allowed based upon submission of testing and approval of building code officials.

2 Battens shall not be less than nominal 1-inch by 2 inch. Provisions shall be made for drainage beneath battens by a minimum Y-inch riser at each nail or by
4 foot long battens with at least ¥2-inch separation between battens or other methods approved by local building officials. Battens shall be fastened with
approved fasteners spaced at not more than 24 inches on center.

3 In snow areas a minimum of two fasteners per tile are required, or battens and one fastener.

4 On roof slopes over 24 units vertical in 12 units horizontal (200% slope), the nose end of all tiles shall be securely fastened.

5 Perimeter fastening areas include three tile courses but not less than 36 inches from either side of hips or ridges and edges of eaves and gable rakes.
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TABLE 2

Batten and counter batten allowable loads according to species and dimensions

C
i)
=
o
©
i}
(%0}
=

DF-79#
HF-64# s 17X27 DF-23# 17x2”

C-50# WOOD HF-19# i WOOD

HF‘lSl# PR 1"X4” DF‘54# 111X4n

C-110# i WOOD HF-44# 77 WOOD

DF-704#

HF-556# e 27X47 27x4”

WOOD

Note: Allowable loads in pounds per quare foot for No. 2 Grade horizontal batten boards. HF=Hem-Fir;
DF=Douglas-Fir; C=Western Cedar (spaced at 1’ 0” maximum on center).
(Above values were based upon stress rated boards)

LT R
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TABLE 3

Since galvanic corrosion can occur between common metals, please refer
to the following table when considering flashing metals.

GALVANIC CORROSION (ELECTROLYSIS) POTENTIAL BETWEEN COMMON

FLASHING MATERIALS AND SELECTED MATERIALS

Construction Materials a
—_ — o S
— 3 g So =
D ] c Q.)
R S.ESg =
wn R =0 < — —
. g 2 | R 55 |288 3 ]
) c c Q — Lc |l @ &
. . o "= 2 S » N s |55 |30 &
Flashing Materials = g £ = Q 2 @ 5 S 2o 880 =
&) B & ) N g o o S |55 |28 =
Copper ° ° [ ] ° [ [ ] [ [ A A °
Aluminum A A [ ° ° A ° ° n
Stainless Steel ] ] n ° ° ° A A n
Galvanized Steel A A [ ] [ A [ n
Zinc Alloy A ° ° ° A ° °
Lead [ ] n ° A A

e  Galvanic action will occur, hence direct contact should be avoided.
m  Galvanic action may occur under certain circumstances and/or over a period of time.

A Galvanic action is insignificant, metals may come into direct contact under normal circumstances.
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TABLE 4
ROOF SLOPE CONVERSION
Slope/Pitch Slope % Ratio Angle (deg.)
4:12 33 1:3 18.4
5:12 42 1:2.4 22.6
6:12 50 1:2 26.6
7:12 58 1:1.7 30.3
8:12 67 1:15 33.7
9:12 75 1:1.13 36.9
10:12 83 1:1.2 39.8
12:12 100 11 45.0
14:12 117 1.2:1 50.2
15:12 125 1.25:1 51.3
16:12 133 1.311 52.4
18:12 150 1.5:1 56.3
20:12 167 1.7:1 59.5
24:12 200 2:1 63.4
28:12 233 2.3:1 66.5
32:12 267 2.7:1 69.7
36:12 300 31 71.6
40:12 333 3.3:1 73.1
44:12 367 3.7:1 74.9
48:12 400 4:1 76.0
TABLE 5

linch ... ... ... ... ... 25.4 mm
1foot .......... ... .. ... .. ... 304.8 mm
1sq.inch ..................... 645.2 mm?2
1sq.foot...................... 0.0929 m2
1pound (Mass) .................. 0.453 kg
lpound/ft. ................... 14.594 N/m
1 pound/sqg.in. ...... 6894 Pascals (1 pa-N/m?2)

47.88 Pascals

1pound/sg. ft. ................

METRIC CONVERSION

OF 1.8x0C + 32
1 pound (mass)/sg. ft. ........... 4.88 kg/m2
1yd3 o 0.765 m3
linchofwater .................. 248.8 Pa
linchofmercury ................. 3377 Pa
Imph ... . 1.61 km/h
lgallon ...................... 3.785 liters
1square (100sg.ft.) ................ 9.28 m2

LT R
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IDENTIFICATION OF ROOF AREAS MC-01
ROQF YENT RIDGE
HIp SKYLIGHT
PLUMBING VALLEY
WEMNT [3ail
Pipe Stack)
RIDGE VENT
RAKE
<]
>
GABLE

GUTTER

CHIMMEY: A peneiration consircted of sione, masanry,
prefabricated meal, or & wood frame chase, containing
ong o move fugs, projecting throwgh and above ihg o
DORMER: A frama prajaction thraugh e sioping plana of
& roaf.

EAVE: A projaching adge of a roof that extends beyond
the supporiing wall,

FIELD OF ROOF: Tha candral or main partion of g roof,
axciuding the parimatar and fazhings.

(GABLE: A tringular poriion of the endwall of & building
diracty under the sioping roof and e save ling,
GUTTER: A channaled companent installed along the
townsiope perimetar of @ roof to the drain [aadens or
downspouts,

HIF- The ingined sxdema angie formed by the
intarsation of two soping roof planas,

RAKE: The sioped edpe of a reol 2l or adjacent 1o the firet
rafter or truss.

RIDGE: The highast pain of & roof, reprasantad by &
norizontal lire whare bo ool areas inarsec], rumning the
length of the ansa.

ROOF VENT: A panetration through the roof in aiow
venfilstion.

SKYLIGHT: A roof accassory, sel over an opening in fhe
roof, designad to admil light, normally ransparent, and
mounied on B resed frame curh.
SOFFIT: The wndersids of amy axbarior swemanging
saction of the roaf eava.

SOIL PIPE STACK: A saniaiion pipe (hat penedrates the
roof, usad to verrt plumbing fidure{s).

VALLEY The intesnal angle formed by the intersection of
bwnd Bi0ping rood planes.

Deaing Shawn dapicts he apgicabion of 2 ganaric roof te nstalabion. Liniess olherwise noted i would apply 1o sither concrate oF iy Hes.
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SINGLE-LAYER UNDERLAYMENT

END LAF A
MINIMUSS OF §°

FELT MUST TURK
DOWH CVER
RAKE EDGE &
MIMIBSLM OF 17

Note: Ice dam protection where required. See tables 1A & 1B.

Notes:

SUCCEEDIMG COURSES OF
ASPHALT-IMPREGMATED FELT
UNDERLAYMENT O OTHER
APFROVED MATERIAL WITH
MIMIMUM 2 HEADLAP A%
APPROVED BY LOCAL BUILDING
GODES

UNDERLAYMENT FASTENED TO
RESEST WiIND DAMAGE

FASTENING METHOOS
AS APPROVED BY LOCAL
BUILDING GFFGIALE

DRIP EDOVGE {OPTICKIAL|

FASTENERS NOT DRIVEN
FLUSH T ROQFMG FELT

ANY OTHER PUMGTURE ANDYIR
TEAR IM THE FELT MUST BE
GEALED WITH MEMBRANE
COMPATIBLE SEALANT R
ADATICHAL UNDERLAYMENT

1. Ensure that the roof deck is properly fastened, clean and smooth before underlayment and roof tiles are applied.
2. Verify that the roof deck has no significant delamination, warpage, bowing, or separation from the rafters or trusses. Check

for roof deck rot or damage.

3. Make sure repairs are made to the roof deck as necessary to meet local building codes.

4. Most problems with water-shedding roof installations occur from water that migrates through improper flashing of the ftile,
wind-driven rain or ice damming. Because of this possibility, the underlayment is critical to the success of the roof system.

5. One layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 Type V), or approved equal is required
as a minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials will be

allowed.

6. Underlayment will extend a minimum of 4" up vertical wood blocking or wall. Laps will be a minimum of 6" vertical lap and 2"

horizontal.

[rawing shomn degicls e appiication of g gansnc mof tie instaliation, Linkess otherwisn noled i would apply tn efhar corcestn or clay s
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DOUBLE LAYER UNDERLAYMENT MC-01B

(Optional Upgrade)

—

. - ICE DAM PROTECTION
= _.. ' WHERE REQUIRED
- / W SEE TABLES 1A & 1B
DRIP EDGE (OPTIONAL)
UNDERLAYMENT AS
APPROVED BY LOGAL
FELT MUST TURN
COWN OVER BLILDING QFFICIAL
RAKE EDGE A
MINIMUM OF 1°

DRAWING DERICTS TYPIGAL 36" WIDE ROLLS LAPPED 19

Hobas:

Ensiwa that ihe mofl deck ig proparly Easianed, caan and smooth bafore underayment and roof tiles ans appied.

Vierify thet the roof deck has no significent delemingtion, werpage., bowing, orseparetion from fhe rafers or tusses. Check for
ronf deck rot or damage.

Make sure repairs ane mate 1o the roaf deck as necessary i mest oeal budding codes.

Apply @ half sheel paraliel bo eave, Fasien underiayment suficient to hold the felt in placs,

Compietely cover the starter sheat with & fullwidih shael.

Most problems with water-shedding roof installations ocour fram waber that migrates through improper fashing of the tile,
wingd-driven rain or ice damming. Because of thig possibility, the undadayment is crifical 1o the success of the roof sysiem.
One kayer of he. 30 asphail-saturated fall complying with ASTM D-Z26 (ASTM D986 Type (V) or approved equal & requined
&5 & minimum urdariayment on &l tile roof applications, Other underlayments &3 approved by iocal buiding officia’s wil
allcrwed

B Underayment shall extend a minimum of 4° up vertical wood blocking or wall,

B Lapswcceading sheels i ensune double layers ovwer enting roof. End [2ps shall be & minimum of & vertical lap.

LR IE S I SR

~

Drawing hawn depicis the appication of a paneric roaf tie instalation. Uiniass olherwiss noted i would apply o sither concrete or clay Gas.
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VENT PIPE FLASHING MC-02 |

VENT PIFE

UNDERLAYMENT

ROCF DECK

DECHK FLASHING
(INSTALLED TO PREVENT
MOISTURE FROM
PENETRATING ROOF DECK)

FEELD: TILE

<
X
S
c
o
o
Q
<

PROFILE TILE FLASHING
(OMFORM SHEET LEAD QR
THER MALLEMBLE METAL
FLASHING TO PROFILE OF
TILE.| TO MAINTAIN
DRAINAGE TO TOP OF TILE

WOOD BATTEN
NOMINAL 1° x 2
(WHERE REQUIRED)

Notes:
1. One layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ATSM D4869 Type 1V) or approved equal is required
as minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials will be
allowed.
All vent pipes require a roof deck and tile flashing.
Tile flashings shall extend onto the tile a minimum of 4” on flat tile and a minimum of 1” past the crown of a profiled tile.
For recommended tile fastening schedule(s) see Fastening Table 1A and 1B.
Dimensions shown are minimums and are intended to be approximate to allow for reasonable toerances due to field
conditions.
6.  For flat tile, rigid flashing materials may be used.

ok~

Drawing shown depicts e appication of a generis el He inetalation. Unbass olherwise noed il wiud apply lo siher conerale or clay ties,
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VALLEY UNDERLAYMENTS
WOVEN UNDERLAYMENT

MC-03A

QPTIONAL

36" SWEAT SHEET OF MINIMUM

ML 30 ASTM D-226 (ASTM D888 Type
IV) FELT QR APPRQVED EQUAL

ROQF DECK

SINGLE LAYER FELT

UNDERLAYMENT WOVEN SINGLE LAYER
THROLIGH VALLEY LINE A

MINIMUM OF 12°

Vv Xipuaddy

HO. 30 ASTM D-226 FELT

ROCF DECK

UNDERLAYMENT WOVEN
BETWEEN COURSES

"—\—\.._\_\_\_\_\_\-H_\-\-
DOUBLE LAYER

Mobes:

Cna layer of Mo, 30 asphaltsaturaied fai complying with ASTI D-228 (ASTM DM8ES Type V) or approved equal s requined
L. as minimum underiayment an al tile roaf appications. Othar underaymants may be e 3& approved by local bulkding

officialy,

Draning Shawn dapicis he appécation of a paneric roaf tie instalation. Liniass alharwise nowed il woid apply 1o sither concreis o clay Hes.

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



|||||||||IIIIIIIIIII|||||||||||||||IIIIIIIIII||||||||
II||||||||IIIIIIIII|||||||||||||||||IIIIIII|||||||“I

VALLEY UNDERLAYMENTS
OVERLAPPING UNDERLAYMENT

— o —
— N S—

MC-03B

35" SWEAT SHEET MO, 30
ASTM D-226 FELT
(REQUIRED}

AOGF DECK

<
X
S
c
o
Q
Q
<

AGCE DECK

VALLEY FLASHING

DPTIONAL; SELF-ADHERING POLYMER
MODIFIED ASPHALT MEMBERANE ON EACH SIDE
TO COVER FLASHING FLANGE

ROOF UNDERLAYMENT

VALLEY ELASHING
(EXTEND ENTIRE WIOTH OF VALLEY METAL
BEYOND RODOF EDGE)

Notes:

1. One layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 TYPE 1V) or approved equal is required
as minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials shall be
allowed.

Omwing shorwn dapts the apploaion of a genanz ool tiln installzton. Uniess othorsisn noled @ would apply o sifsar concreta or cliry bles

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



Back to Table of Contents

II|||||||||IIIIIIIII||||||||||||||||IIIIII||||||||||| Il Il
| aIERy -
III||||||IIIIIIII||||||||||||||||||||IIIIII||||||||II II II

BATTEN LAYOUT OPTIONS
PO TS WITH PROTRUBING AGHOR LG

MC-04

ALTERMATE METHOD:
BATTENS WITH SHINS

BATTENS WITHOUT SHIMS
4 FT. MAX, LENGTH WITH 1/2°
SEPARATION

ROOF DECK

DESTANCE DETERMIMED FOR
3" MINIMUM HEADLAP BASED
O TILE LENGTH

Vv Xipuaddy

Hotes:

1. Onelayer of Mo 30 asphall-saurated fall complying with ASTM D-Z36 (ASTM DA865 Type IV) a8 & minimum undadiayment

on all tle roof applications. Other underaymants as approved by local buliing officiats will be alowed

Batten strips should be sufficient thickness {o fully engage protruding anchor kugs of the tie.

3. Datters snal be ng longer than 467 and be separated wilh 1127 minimum gaps al ends 1o allow drainage. An aliemate melhod
parmits usa of iangar hatian sirips with shims of mitimum 104" thick dacay-resiziant matadal (a.q. asphall shingls, wood slirips
or cap sheet) et each fastener o provide drainage, or ofher methods approved by local building officiels.

4 Dathars for tes wilh protreding anchor lugs are opbiong! for slopes bebween 3:12 and 7:12. Direc! deck naing attachment of
tile will be per lncal buikding code.

5 Fasten battens & minimum of 24° on canter wilh minimum Bd canasian-resistant nails panpedrating through decking or into
structural framing. Batian attachmant at 12° on cantar with staples a miimum of 1-12" long, THE" crown, Mo, 16 gage
comosion-resistant slowing for 34" penetration info roaf deck or through the sheathing which ever is less or on 24° centers i
Tastaned direslly 10 strectusal frarming.

6. Consieration shaukd be given to climate and rood anertation 1o datermine i it i beneficial in specifyuse vertical badens over
underayment, with horizonal batiens secured over the verical battans,

ha

Drawing shown dapicts the appication of a paneric roaf tie instalaion. Liniass alhrwise notad il would apply 1o sither concrela or ciay fes.
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COUNTERBATTEN INSTALLATION

MC-05

Hiabe:

Consideration should be given to dimats and roof arantation to datarming if it is baneficial 1o specifyruse vertical hatens over
undariaymant, with horizontal babians secured over the vartical battans.

24" Q.G MAL SPACING
BETWEEN VERTICAL
BATTENS.

SEE TABLE 2 FOR SIZE AND
SPACING OF BATTENS

HORIZONTAL BATTENS

<
X
S
c
@
o
Q
<

VERTICAL BATTENS

iy

DE3TANCE DETERMIMED FOR
¥ MIN HEADULAP BASED ON
TILE LENGTH

—

an

'

%.

¥ WHERE FASTENING TO
FRAMING MEMBERS IS
DESIRED, MARK RAFTER
LOCATION AS FELT IS BEING
APPLIED

T
\__ BATTEN TERMINATION
Hotes:

1. Provide one fayer of No. 30 asphalt-saturaied felt complying with ASTM D-226 (ASTM D4869 Type 1) as minimum
ungeriayment on all tile reof applications. Other underdaymenis may be used as approved by local building officals.

. Datten ships shall be sulficien thickness to flly engage protrudng anchor ugs of the lie, Mominal 17 x ' batlens ane
siggested over solid decking.

3 See Table 1B for sdditional battan considerations

Dedwireg #hawn dapicas the apgication of 2 paneric maf lie rdtalation. Uniess alherwise natd il wouid apaly 1o sither concrets o clay tes.
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VERTICAL BATTENS - FOR DEEP TROUGH VALLEY

MC-06A

EDGE STRF

VERTICAL BATTEN

Vv Xipuaddy

PROYIDE 2° MIN, CLEARANCE
FOR AIRFLOW AND
CRAMAGE

REFER TG MC-03A FOR
WIVEN UMDERLAYMENT
REFER T MC-17A FOR
FINIGH DETARL

REFER TO MC-170 FOR DEEP
TROUGH DETAIL

Notes:

1. Provide one layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 TYPE V) or approved equal as
minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials will be allowed.

2. Batten strips will be of sufficient thickness to fully engage protruding anchor lugs of the tile. Nominal 1" x 2" battens are
suggested over solid decking.

3. Fasten battens a minimum of 24" on center with minimum 8d corrosion-resistant nails penetrating through decking or into
structural framing. Batten attachment at 12" on center with staples a minimum of 1-1/2" long, 7/16" crown, No. 16 gauge
corrosion-resistant allowing for 3/4" penetration into roof deck or through the sheathing whichever is less or on 24" centers if
fastened directly to structural framing.

4. Consideration will be given to climate and roof orientation to determine if it is beneficial to specify/use vertical battens over
underlayment, with horizontal battens secured over the vertical battens.

Drawing shown dogicts the application of a generic roof e instaliation. Unless otherwisa naled § would 2pply to either conooetn o diry files
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VERTICAL BATTENS - FOR SHALLOW TROUGH VALLEY

MC-06B

BATTEMS WITH GAPS FOR
AIRFLOW AND DRAINAGE AT
48" DG,

YERTICAL BATTEN

<
X
S
c
o
Q
Q
<

FROVIDE CLEARANCE
FOR AIRFLOW AND
DRAINAGE

‘ VALLEY FLASHING

(EXTEND ENTIRE WIDTH OF
VALLEY METAL BEYOMD ROOF
EDGE]

REFER TO MC-038 FOR
CVERLAPRING
UNDERLAYMENT
AEFER TO MC-178 FOR
FINESH DETAIL

Notes:

1. Provide one layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 TYPE IV) or approved
equal as minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials
will be allowed.

2. Batten strips will be of sufficient thickness to fully engage protruding anchor lugs of the tile.

3. Fasten battens a minimum of 24" on center with minimum 8d corrosion-resistant nails penetrating through decking or into
structural framing. Batten attachment at 12" on center with staples a minimum of 1-1/2" long, 7/16" crown, No. 16 gauge
corrosion-resistant allowing for 3/4" penetration into roof deck or through the sheathing whichever is less or on 24"
centers if fastened directly to structural framing.

4. Consideration will be given to climate and roof orientation to determine if it is beneficial to specify/use vertical battens
over underlayment, with horizontal battens secured over the vertical battens.

Diemwiy shown dapiets the apphcaion o a penesc roof e inslaflalon. Unless oherwiss nolssd | woukd aophy % slher eoncrele o clay e,
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MC-07

ESTABLISHING VERTICAL ALIGNMENT

2

Exampie above s based on 190f e that has an exposed | "z
width of 19 1/2° ncividually or 34 1/2" forthvee ties M

Mark & poini &t the eave ine a3 ciosa to the center of the hip section 85 possible. Measwe a point away from either sice of the camer paint
(510 f possinia) making sura thatl bolh manks e e sams distance fram the canier Ene. Using & tape measurs of lines of auacty the
sama langth. Swing an ans away Trom sach mark o ntarsact as Koh an tha hip as pessibia. Tha intarsactian paint of the arcs rmprazat e
high paint of the vertical line above the mark made near the center of the eave Ene. A chalk line may be snapped to provide vertica! referance
Incramantal maasumameants may than be laken in aither drection from this cander ina o provide guidelines for vertical alignment.

Werticzl alignment on interlocking ties ks, for e most part, controlled by the matural seat of the Imerocking channels of the adjacant les. it is
imporiant however o estabiizh a true vertical alignment prior to application of fiekl ties to assure & symmetrical mstallation. Proper roof
layoul greatly enhancas De appearance and performance of the instalad roof and sanves to simplify and speed the application of the tile. A
e rinudas desatad o [youl at the baginming of e jab can result in significant savings of tme and affo a5 ta |ob prograssas.

On & gable roof installation, the first vertical guideline is estabished by installing the first three tiles of the eave cowse and measuring the
dstanca from ihe lsading edge of the thind tile back 10 the rake edge. Tha intrement is ihen marked & the rdge course and @ chalk line &
snapped 1o delineate the vertical guide.

The eapased width dimension of e e is then determined and measured from the vertical quide as frequently as neadad to maintain proper
algnment. Mosl ofien this measurement is marked in three-lie increments.

Vertical lines shall be perpendicular to the eave

Vv Xipuaddy

On small hip zections, careful atiention to horizontal aignment and proper fie = - —
placament is usully adequate 1o mantain varical alignment
On largar roaf sections, |t is helpfl to establish soid vertical afignment to ansurs
unifonm appesrancs and ease of appication,

I
|
|
’ |
|

)
ALTERMATE METHOD LAYOUT b FTO10 ,Iz 8 TOA +

Dawing shown depicts the appication of a genenic roof e instalation. Uniess otherwise noded (L would apply o either concrete or clay Gles.
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ROOF LAYOUT

MC-08A

To achisse optimum basuty, e area between the save and ridge should be divided into equal tie courses, when possible. Minimen 3°
overlap must be mainteined for all tles uness design of tle predudes. (Sae MC-04 for batten applications)

__~— MEASURING TAPE o TOP COURSE MARK AT 1-1/2° FROM
P e N CENTER OF RIDGE
S e —— MARK FIRST COURSE FOR
e i | DESIREDQVERHANG.
. T f NOTE:
e [ ADDITIONAL CONSIDERATIONS
T \3\ MAY BE REQUIRED FOR VENTING
Y

¥ CONSIDER SIZE AND PLACEMENT
= OF QUTTER WHEN SETTING FIRST
ok, COURSE OVERHANG

1. Using & full tile, dederming desired overhang Al ave and snap horizonbal chalk line across rool at mead end of te or bop of baten. Use of
rain gutiers and eave cosures should be considered in determining tile overhang.

Snap @ horizontal chalk ling at the fop of the reaf 1-1/2° from the canter of the ridge. (Adjust for direct deck)

With fiperglass ar medal lape marked for madmum “sxposed lengtn® of Hle being insialled measure vertically from the battom Eng near
the ridge at either end of the roaf. (Le. 147 far 8 17" kength tile)

T3 mark on your lape doas not il ey upon (ap fne, move e tape 1o the et of dghl unil the rend mark infarsscts e ling.

Mark the deck at every mark on the tape.

Repaat s procass af oiher end of naf.

Sinap lines batwsan marks on the dec A coursas will ba aqual with minmum racommended haadiap mairaned.

Repeat above steps on &/l roof planes,

Mail top of bathans of liles &l each horizonial Ene.

ROOF LAYOUT FOR CLAY DIAGONAL CUT ONE-PIECE STILE
Harizontal Lay-Out

1. Lizing afull tile, deteemine desired overhang at save and enap a harizontal chalk line across mof at head end of He. Use of rain guiters
and eawe cosures shall be congidaned in defermining e ovarhang.

2 Althe top of the rool deck, mark a ralarenca point by measuring 1 1/2° fram the canter of tha rigga, plus tha distance of ana full course
fi.e. 15" fior @ 187 length tile).

3, Measure up the roof siope 1o the refarence point and divide by the manufEaciurars madamum xposurs in an efod o detarming i e pool
section will termninate with a full tile. Mark roof deck: for aach coursa of Hie and snap chalk lines over entire section.

4 I oof wection does not terminate with & ful tile af the ridge, decrease the cowse eqogure in small incréments (ypically 14" in attempt
1o finish with & full tla &t the rdge (sae nole below).

3 IFthe last course does not terminabe with a full tile, cut to dimension, as required and fasten with a mechanical fastener or other approved
Tastaning method,

Wertical Lay-Qut

1. Toensure proper vertical alignment, determine the manufaciures stated meximum on-center spacing requirements &nd snap chalk Enes
a5 & refierenca point, fypically the inside of the lile.

2. Forpainie end roof sactions, detarming the proper distanca fram the laft and right rakes and mark the eava and rdge saclion b align the
edge of the tiles.

3, Measure betwesn the bag marks and divids by manuacheeds stabed maximum on-canigr spacing. If requinad, decreass the on-caniar
spacing, slightly in an effort to berminase with a full tile at gable &nd(s). Ensune that the installed tile are within the manufacturer's
ARG Of-CEntEr SpACTO requirerients,

Mabe: i fired clay tiles are allowed, by USB Code, @ plus or minus 5% variance from the menufactuner's siaied "nomingl dimensions™, i is

the instaliar's resporeibility to varfy the "defiversd” roof ties dimansions prior i commencing with raf kyout and to ansune thal tha tile s

ingtalled within the manufaciwers minemum headap and on-canier spacing requinemens, bost diagonal-cus tiles will aliow shght course

ExpOsUS adjustments typically 1147 per tile.

Deawing shawn depicis te appication ol a genatic roaf e instalafion. Uniest atherwise noied iLwoud apply i eilher concrals or clay Hes.

L

<
X
S
c
@
Q
Q
<

0o
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R
COUrSe Spacing TEe - For ;ua B i

Tao achieva optimum baauty, e area betwasn the aave and ridge should be divided into egual file courses, when possibia,

OOF LAYOUT - QUICK REFERENCE FOR ADJUSTABLE HEAD LAP TILE

o 17" i Lengin

Miremum: 3* owarlap must ba mairézined for all ties unless design of fla precludas.

RTI/WSRCA

MC-08B

17 - ORLY -
16 14 - NOT TO EXCEED 13 172" -
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Notes:

1. Using a full tile, determine desired overhang at eave and snap horizontal chalk line across roof at head end of tile on direct
deck or top of batten for batten installations. Use of rain gutters and eave closures should be considered in determining tile
overhang.

2. Snap a horizontal chalk line at the top of the roof 1-1/2" from the center of the ridge (adjust for direct deck).

3. Inspacing guide, find column containing nearest figure to the measurement between eave and ridge course.

4. Mark both ends of roof at course spacing shown in column.

5. Snap chalk lines across roof at course markings.

6.  Nail top of battens to chalk line.

Dzwing shamn degicls e spplcason of a generc ool lle imssalaion. Unkss clherwise noted il waud apoly o elher concrele or elsy ties,
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SUGGESTED LOADING GUIDE

MC-09

Thie methiad o maf laading shown an this page represents the method of s placement fer eficlsn appleetion bul & not infended to
sugoest that this s the only methiod that wil wors Each applicator will have peesonal prelarences for the stack location and spacing. The
impariant aspect of the file loading (s %o spraad the bad avenly across the roaf while using the proper increments that assure that the
proper amioun of tie is loaded on soal,

REDEE TILE
LTAM  ETRM  STRM  BTAM  STRM  ATAM b TRM
L T T S I R S s o

-
5 B
L I I o . e . I T T 11 i b
2 & & - 2 & & 4 & * & 5 4 4 l'!f'
¥
8 a L L Lo X 1 I |
1
2 wigials W% % ® F e | churses
g ‘{'@ 5 {1
< & > w & & & & eTAMe |}
{2 CNE e[y ; 1
X B 5 4|2
S . S 32 1|7 RAKE
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o B W CMOHERG! R R
o
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12345678 %087 654321 OCOURES
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! B £ e 2 1 B g [ - -—
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i 6 2 12 2 2! & “ E &2 =3
1"
o AT s = 1l]
1288812 I I
£ &
EAVE

1. Course lines will be measured and chalked according to the roof layout recommendations before loading the tile.

Determine the approximate number of tiles needed for each section of roof.

3. Spacing of the tile stacks is determined by the width of the exposed tile times the number of tiles being fed per course, e.g. in
the attached schematic, each stack of tiles will feed two courses, three tiles wide. If each tile is exposed 11", then the stack will
be placed 33" o.c. If the stack feeds three courses, two tiles wide, then the stack would be 22” o.c.

4. Starting with the third course from the eave, and continuing with alternate courses, distribute tiles (usually 6 per stack) over
the roof leaving approximately 20” from gable ends and between stacks.

5. When total number of courses is an even number, stack 12 tiles on ridge stacks. When total number of courses is an odd
number, stack 9 tiles on ridge stack.

6. Onright side of the hips and valleys, stack 12 tiles. Maintain at least 24" between tile stacks and left side of valley. Reverse for
laid tiles left to right.

7. Distribute ridge and rake trim tiles when loading field tiles. Trim tiles are in stacks of 5 at 70” o.c. Load ridge tile on side of
roof to be applied last.

8. To achieve a pleasant, random blend of color for your job, care should be taken upon loading to mix the tiles.

N

[ramwing shomn depicls 1ra spplication o A ganenic mof Hia instaliaton, Lisless ctherwise roled i would spply In eithar concrstn or cay ikes
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MC-10A

RAISED FASCIA

BATTEN
(NOMINAL 17 X 2° MINIMUM)
WHERE REQUIRED
&
ROCF DECK S
()
=
Q
X
>
RAFTER OR TRUSS
UNDERLAYMENT
~— T ANTHPONDING STRIP
~ SEE NOTE 2
e RAISED FASCIA BOARD
SEE NOTE B
Hates:

1. Onelayer of Mo 30 asphait-saturated fail complying with ASTM 0-228 (ASTM D4868 Type V) i required a8 minimuwn
undartayment on all tilm roaof applications. Othar undardaymanis may ba used as approvad by (ocal bullding officials.

2. Ansnti-ponding device such 23 2 baveled cant sirip or shop-formed sheet medal = required et &l remed fascia conditions 1o
Suppon the undedaymant and provide positive drainsge.

3. The festeners must penedrate a minimum of 3/4" into dimensional wood decking or pass thmough wood panel sheathing which
Eer is bass,

4. Batters for tles with protruding anchor lugs are optional for slopes between 312 and T:12. Direct deck attachmant of tie =
permigsible,

§  For moommandad tla fasianing schadula(s) sas Fastening Tabls 14 and 18

8.  Faise fasca boerd ebove roof deck to height equal fo combined fhickness of batten system and thickness of one coursa of

tile

T.  Dimarsions shown ane minimams and are intended to ba approximale 1o afow for reescnable tolerances dus io fiskd
conditions.,

8 3ince raizad fascia and starer stips create the same type of waisr dam siwaton, they both requine an and-panding sysiem io
o water to fiow off the roof.

Draning Shawn dapicts the appication of a paneric roaf tie intialation. Liniass alharwise noied i would apply 1o sither concrels o clay Hes.
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DOWN SLOPE EAVE WITH ANTI-PONDING FLASHING IMC—1 0B
L

FIELD TILE

BATTEM
(PROMIRAL 1 X 2" BINIMUM)
WHERE REQUIRED

ROOF DECK

RAFTER OR TRUSS

<
X
S
c
@
o
Q
<

/
ANTI-PONDING FLASHING
b __,_,_,-""f

Notes:

1. One layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 TYPE IV), or approved equal is
required as minimum underlayment on all tile roof applications. Other underlayments as approved by local building
officials will be allowed.

2. Ananti-ponding device such as a beveled cant strip or shop-formed sheet metal is required at all raised fascia conditions to
support the underlayment and provide positive drainage.

3. The fasteners must penetrate a minimum of 3/4" into dimensional wood decking or pass through wood panel sheathing
whichever is less.

4. Battens for tiles with protruding anchor lugs are optional for slopes between 3:12 and 7:12. Direct deck attachment of tile is
permissible.

5. For tile fastening schedule(s) see Fastening Table 1A and 1B.

6.  Raise eave riser strip equal to height combined thickness of batten system and thickness of one course of tile.

7. Dimensions shown are minimums and are intended to be approximate to allow for reasonable tolerances due to field
conditions.

8. Raised fascia and starter strips create the same type of water dam situation, they both require an anti-ponding system to
allow water to flow off the roof.

9. Optional anti-ponding designs with hems will be allowed.

Demwing shown dapicts the appication of a ganenc mof tie instaliaton, Uinless otherwisa roled i would apply in efhar conorete o diy fles
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EAVE WITH DOWNSLOPE METAL CLOSURE

MC-10C

FIELD TiLE

BATTEM
(MOMINAL 1° X 2° RENIMLIM)
WHERE REQUIRED

ROGE DECH
OR TRUSS

METAL EAVE
- RISERCLOSURE STRIP
(WiTH WEEP HOLES FOR
DRAMAGE)

UNDERLAYMENT

Vv Xipuaddy

EAVE DRIP EDGE FLASHING

FLUSH FASCIASTUCCO

Notes:

1. One layer of No. 30 asphalt-saturated felt complying with ASTM D-226 (ASTM D4869 TYPE 1V) or approved equal is required
as minimum underlayment on all tile roof applications. Other underlayments as approved by local building officials will be
allowed.

2. Asheet metal drip edge flashing is required with: stucco fascia, EIFS (Exterior Insulated Finish System) and flush fascia
perimeter edges.

3. The fasteners must penetrate a minimum of 3/4" into dimensional wood decking or pass through wood panel sheathing
whichever is less.

4. Battens for tiles with protruding anchor lugs are optional for slopes between 3:12 and 7:12. Direct deck attachment of tile is
permissible.

5. For tile fastening schedule(s) see Fastening Table 1A and 1B.

Eave closure should be of height equal to combined thickness of batten system and thickness of one course of tile.

7. Dimensions shown are minimums and are intended to be approximate to allow for reasonable tolerances due to field
conditions.

Crawing shown depicts o application of a genanc mof e nsfallation. Unless otherwise nofed il would apply |o aither concmio or clay tins,

o
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EAVE AT FLUSH WALL MC-10D

FELDTILE - 2

BATTEN
(NOMINAL 17 X 2° MINIMUM)
WHERE REQUIRED

ROOF DECK —_%_

< PERIMETER BLEEDER STRIF & ’
X OR SELF-ADHERING =
S UNDERLAYMENT IF ©— METAL EAVE RISER
S REQUIRED BY LOGAL STRIP/CLOSLRE (WITH
o BUILDING CODES WEEP HOLES FOR
o DRAINAGE)
<
RAFTER OR TRUSS - UNDERLAYMENT

T PERMETER SHEET METAL
ORIP EDGE FLABHING

T x EXTERIOR WALL STUCCO
S QREIFS

T WALL YAPOR RETARDER OR
CLADDING UNOERLAYMENT

Mates:

1. Onalayer of No. 30 asphalt-saturated fait complying with ASTM D-225 (ASTM D4869 Type IV) i required as minimyum
underiayment on &l tile roof applications. Other underaymants may be used as approved by |ocal building officials.

2 Ammunpmuaﬂmgmwmm stucho Tascia, EIFS (Extarior nsuleted Finish System) and fush fescis

perimater adges.

3. The fasteners must penefrate @ mnimum of 34" into dimensional wiood decking of pass through wood pangl sheathing which
BT % lass

4, Bettena for fes with protreding anchor lugs are opliona for siopes between 312 end 7:12. Direct deck neifng ettechment of
tile may ba parmissis.

Far recommended e fasiening schedule(s) see Festening Table 14 and 1B.
Eave closure should be of height aqual to combined thicknass of batten systam and thickness of one course of e,
Dirmanzions shawn ans minimuems and are intandad to ba approximate (o aliow for raasonabis inlarances dus io fiakd

= e

Drawing Shawn depicts he appécation of a paneric roaf tie intialation. Liniess alharwise noied il would apply 1o sither concrele o clay tes.
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LOW SLOPE\VENTILATED ROOF EAVE DETAIL MC-10E

——— FIELO TILE

- VERTICAL BATTEM
EXTEMD MINIMUR 1/2° PAST
EAVE FOR VENTILATED ROOF

HORIZONTAL BATTEN
UNDERLAYMENT

ROCF DECK

MNAILER ADDED TO ADUUST TO
PROPER HEIGHT

/4" SCREEN FASTENED TO
DECK '‘WRAPPED OVER
BATTEN ENDS

METAL DRIP FLASHING

1. Provide one [ayar of Mo. 30 asphali-eaturaied fsit compiying with ASTM D-226 (A5TM D4868 Type [V) a8 minimum
underteyment on gl tile roof spplications. Ofher underayments as spproved by local building officiels wil be allowed,

2, Ashest melal drip edge Nasheng is raguired wilh: Buces fescia, EIFS (Exiaror ingulaled Finish System) and flush fxscia
perimater Biges.

3. Eave closurs shal be of height equal 1o combined thickness of hatten system and thickness of one couwss of tile,

4, Dirmarzions shown ans minimums and are inlandad bo ba approximaie io aliow for raasonabis infarances dus io fakd

Drawing 8hawn depicis the appication of a paneric roaf tie intialation. Liniass alharwise noted i would apply 1o sither concrels o clay tas.

1/2002, REVISED 9/2002
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DOUBLE LAP TILE (AS DESIGNED)
MC-10F
- FIELDTILE
BROWEN BOND METHOD
<
X
'g e
) ———— STARTER COURSE QR EAVE
= RISER STRIP AS NECESSARY
<L EAVE DRIP EDGE FLASHING
UNDERLAYMENT
~—-— ROOF DECK
T 8HM
T FLUSHFASCIA
Mates:
1. Provide ane yer of Mo. 30 asphalt-saturaied felt compilying with ASTM D-226 (ASTM D4863 Type IV as minimum
underiayment on all tile roof apphications. Other underayments a3 spproved by incal buikding officia’s will be allowed.
B Ashest metal drip edge flashing is required with: stucco fascia, EIFS (Extarior nsulated Finish System) and flesh fascla
persmeter adges.
3. The festaners must penedrate @ minimum of 347 into dimensional wood decking of pass thvough wood panel shesthing which
avar s lnes.
4, For recommended tle fastening schedule(s) see Fastening Table 14 and 1B.
5 Dimerhions shown ane minimums and are inlended 1o be approximaie 1o alow for reasonabls lolarances due 1o fiskd
conditions.
6 Standard head lap equeal to tile length minus 2° divided by 2.
Draviny shawn dapicts e appication of 2 genafic oo tie metalation. Lnisss olherwiss neied il wouid apply 1 sther concrets e ciay Ses.
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MC-11

HEAD WALL METAL FLASHING

FRAMING MEMBER o EXTERIORWALL CLADDING

WALL VAPOR RETARDER OR
CLADDING UNDERLAYMENT

Z-WETAL COUNTERFLASHING
{SEE NOTE )

- ROOF-TO-WALL OR APRON
FLASHING (HEMMED EDGE
RECOMMENDED)

FIELD TILE

UNDERLAYMENT

Vv Xipuaddy

SECONDARY FLASHING
{QPTIONAL)

WOOD BATTEN
{NOMINAL 1" X 2 MIN.)
WHERE REQUIRED

ROOF DECK 4

Hetg:

Openings a1 hips, riages and head walls including chimneys, skyfights, solar pansis, and downsiope horizontal abutments
shall be fitied with westher biocking malenal to keep water on the surface of the field Be. Other methods approved by local
building official will b allowed, See Technical Bulletin 8 www rooltile.com

Wrapping of nalier board Is optional axcapl with the usa of mortar.

Hotes:

1. Provide one iayer of Mo. 30 esphali-satureted felt compfying with ASTM D-226 (ASTM D4863 Type V) &3 minimum
uriertayment on all tile roof applications. Other underdayments a5 approved by local buikding officiais will be allowed,

2. Unoerayment shall extend a minimum of 4" up wertical wood blocking or wall,

3. Apron fleshing or offer roof-So-wall cioswe matersl is recassary at rotto-wal intersections. Roof-o-wallapran flashing
should eodend & minimyum of 2 up verfical walls, and provide a minimum of 3° overdapiheadiag oria tle. The apron lashing is
required ip be overlapped a minimuwm of 2° by sheet medal counterfiashing or wall cladding,

4. Sold wood biocing is raguined bahnd Z-metal countaashing applications.

§  Dimarsions shown are manimums and ars intanded 1o ba approimals (o alow (o raasonabls islarancas dus io fekd

6 Thabattor edge of tha courtarlashing height sattings shall be sed abous the roof deck a minmum of 4° for flat He, 5" for low
profile tike, and §° for high profile tike.

7. Al roof fashing shall be & minimum of Mo. 38 ga. G-80 gahvanized.

Drawinyg Shawn dapicts the appiication of a generic raof e retalaion. Liniess atharsise noted i would apply 1o sither contmte o ciy Hies.
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PAN FLASHING AT ROOF-TO-SIDEWALL
Where Wall Extends Past Eave

.~ FRAMING MEMBER

MC-12

EXTERIOR WALl CLADDING

WALL VAPDR RETARDER QR
CLADDIMG UNDERLAYMENT

Z-METAL COUNTERFLASHING

QPTIQNAL BATTEN EXTENDER

_ SHEET METAL PAN OR
CHANNEL FLASHING
(AT EAVE- EXTEND 1*-2°
PAST EAVE, CUT AND TUCK
UNDER THE PAN TO DIVERT
WATER AWAY FROM WaLL)

WOOD BATTEN
(NOMINAL 17 X 2" MIN.)
WHERE REQUNRED

<
X
S
c
@
Q
Q
<

UNDERLAYMENT

' P |
~PEFROX_ [ el R e
El
MINIMUM PAN FLASHING OPTIONAL PAN FLASHING

Motes:

1. Provide ome [ayer of No. 30 asphalt-saturaied fell compiying with ASTM D-226 (ASTM D863 Type V) a3 minimum
urierayment on ail tile roof spplications. Ofher undedaymants as approved by local buikding officials will be allowed.

2 Undedayment shail extend a minimum of 4" up vertical wood blecking or wall,

3 Shest meial pan fieshing shef exiend & minimum of 4 up the verical wall epproximaetely §° out over the deck and have &
rrinimm 347 raburn upward.

4, Solkd wood biacking |s required behind pan Bashing and Z-metal counterfiashing.

8 Alberminabng tle, cul bead s, Use & roof tile adhesive gpproved by the [ocal buildng officials or use wine ties or babien
aniander io sacure tie.

6. Dimersions shown are minimems and are infended to ba approvimase to alow for reesonabs folerances due o fiski
conditions.

7. Consideration shall be given to irbutary anea of roof for pan flashing design,

8 A mof fashing shall be & minimum of Mo. 38 ga. G-80 galvanizad.

Dvawing 8hawn depicts he appication of a paneric roaf tie intialation. Liniess alherwise noied il woud apply 1o sither contrele o clay tes.
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'S' TILE\SIDEWALL DETAILS MC-13A
‘ CHIMNEY FINISH
COUNTER FLASHING
P PAN FLASHING
/ P
A SECURELY FASTENED TO
!%z -. =

. . |f'|| _———— UNDERLAYMENT

ROOF DECK

e e e e gl b e B e e e e L e

DECK
UNDERLAYMENT

ROCF DECK

hotes:
1. Undedayment shall extend a minimum of 4" up vertical wood blocking or wall,

2. S MC-12 for additional flashing dedails.

Drawing Shown dapicis e appication of 2 ganeric roaf Lie inszatation. Liniess alherwise noted il would apply 1o sither contrets o ciay tes.
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BARREL TILE\SIDEWALL DETAILS

MC-13B

CHIMMNEY FINISH

COUNTER FLABHING

PAM FLASHING

MAJLER
SECURELY FASTENED TO

Appendix A

Underayment shail exiend a minimum of 4 up vertical wood blocking or wall.
1. See MC-12 for additional lashing details.

Deawing Shawn dapicts The apgiication of a generic: roof tie nstalation. Liniess atharwise naied it woud apoly 1o sither contrete o clay Hes.
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MC-14A

CHIMNEY FLASHING - PAN TYPE
(Chimney or other penetration 30" or less wide)

Mate:
Tile nstailad no clogar than 17 10 verlical Nashing STEPPED COUNTERFLASHING

BACKER/SADDLE FLASHING

OFTIONAL 2° WIDE METAL
CLIPS

WOOD BATTEN
(NOMINAL 172" MINIMUM)
WHERE REQUIRED

FASTENERS SHALL NOT
PENETRATE METAL FLASHING

CHANNEL DR PAN FLASHING
MUST TRANSITION
SMOOTHLY OWTO TOP OF
TILE THROUGH THE TILE
HEAD LAP)

APRON FLASHING WITH
WEATHER BLOCKING AT LOW
AND HIGH PROFILE TILES

Vv Xipuaddy

APRON FLASHING PAM OR CHAMNMEL FLASHING FLAT BACKERISADDLE
Mabeg: FLASHING
1, Chimney fiashing dimensians will vary sccanting 10 local weather conditions, chimney aize, chimney kcation, siope of rodf,
raftar iangth bahind chimnay and tributary water araa.
2. Afist saddie fashing wil be aliowed for chimneys and other penetrations less than 307 in width. Exiend a minimum of 8" up

chimney and 14" up roof slope.
3. Adiverter or cricket flaghing ks required for chimneys and other penefraions egual b or greater than 30° in width to promote
4 [Dirmarsions shown ang minimums and am intended i be approximate io alow for reasonabls iofarances due 1o fiakl
condificns.

5, Flashing must be securaly fastenad to chimney ar framing
6. FRoaf i waliapron fazhing il ecend & misimum af 3° overdag/headap omn e,

Deawing Shown dapicis e appécation of 2 paneric roaf Lie instalation. Lniess alharwise noted il would apply 1 sither contrets o ciay fes.
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CHIMNEY FLASHING - STEP TYPE
(Chimney or other penetration 30" or less wide)

MC-14B

COUNTERFLASHING

EACKERBADDLE FLASHING

STEP FLASHING OVER TILE
(MALEABLE METAL FOR
PROFILE TILES)

<
X
T
c
o
o
Q
<

APRON FLASHING WITH
WEATHER BLOCKING AT LOW
AND HIGH PROFILE TILES

APRUN FLASHING STEP FLABHING FLAT SADDLE FLASHING

1. Chimney Nashing dimensions will vary acenrding (o local weather candilions, chimnay size, chimney location, shope of reof,
ratber [emgih behind chimney and tributary waber area.
2 Ai}mmwlmmmummwimmmmmmMMnm’hm.EMHmlmmﬂ“w

chimney and 14" up roof slopa.

3. Adiverter or cricket flashing i recommended for chimneys and other penetrations equal fo or greeter than 30° in width to
promate pasitve rungf,

4, [¥mersions shown are minimwems and are intenced o be approximale o alow for reasonabée iolerances due io fiekd
condifions.

& Roof o waliapron fazhing wil edend & minimum of 3° over |apdead @p oo tile
8. Metal shal extend onio the file & minimum of 47 on fiat tile and @ minimum of 1" past the cooem of profile tiles,

Deawin) Show dapics e appication of 2 ganerit ol lie raialation. Uniss alharwise notad il woud apaly 1o sither concrels o clay ties.
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CHIMNEY CRICKET FLASHING - PAN TYPE MC-15A

(Chimney or other penetration greater than 30" wide)

Mote:
Tie inztalled no ciozer than 1" o vertical flashing

CRIGKET FLASHING
{EXTEND UPPER END OF
FLASHING 6° BEYOND FIRST
COURSE OF OVERLAYING
TILE )

COUNTERFLASHING

Vv Xipuaddy

CHANNEL OR PAN FLASHING

APRON FLASHING WITH
WEATHER BLOCKING AT LOW
AND HIGH PROFILE TILES

APRON FLASHING PAM OR CHAMMEL FLASHING CRICKET FLABHING

Hotes:

1, Chimney fiashing dimensions may wary acoordng 3 iocal weather condilions, chimney stza, chimney iocation, siopae of rof,
rafter fength behind chimney and {ributary water area.

2. Extend a minimum of 8 up chimagy and 14" up roof slope,

4. Adivertar or crickal fashing i requined for chimneys and athar panelrations agual i or greatar than 30" in width 1 promote

4, [Dimarsions shown ane minimums and are inlended bo be approvimate 1o alow for reasonable iolarances due 1o field
conditions.

5 Foof o walliapron fiashing wil extend & minimum of 3° ousrasphead|sp onto tie,

Drawing &hawn depicis the appication of a peneric roaf tie inttalation. Uniess alherwise naied i would apply 1o sither concrete or clay Has.
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CHIMNEY CRICKET FLASHING - STEP TYPE MC-15B
(Chimney or other penetration greater than 30" wide)

CRICKET FLASHING
(EXTEND UPPER END OF
FLASHING 6° BEYOND FIRST
COURSE OF OVERLAYING
TILE.)

<

X

S COUNTERFLASHING

g

<% - §TEP FLASHING OVER TILE
APRON FLASHING WITH

= WEATHER BLOCKING AT LOW
ks S i AND HIGH PROFILE TILES
e WITHSOLDERED OR SEALED ™
II ’_ } ! ;___ :Z: g f{ 4" MM ﬁ: MR ;/r' {/ __ _;_?’* _,-*'I
,;':_E-f en, Y oo TN
APRON FLASHING $TEP FLASHING CRICKET FLASHING
Hates:

1. Chimney flashing dimensions may vary according to local weather conditions, chimney size, chimney locafion, skope of rood,
refier langth befind chimnay and tribubary waber area,

2 Ml znad exiand ondo the tle 2 minmum of 4" on fat e and a mirkmum of 17 past the crosn of prafile tles.

3. Extend a minimum of §" up chimnay and 14" upsiope.

4 Adwerter or cricket Nashing is required for chimneys and olther panedrafions agual lo or greater than 30° in width to promote
positiva runalf. Unless supporting data provides otharsiss.

8  Dimengiong shown are minimwns and are intended o be approximate io @low for regsongbie lolerances due o fiekd
contitions,

6. Foof io wall'apnon fashing wil exend & minimum of 3° overiaphead|ep oo tle.

Dvawing Shown depicts the appication of a paneric roal tie inttalation. Liniess alherwise noted il would apply 1o sither contrele o ciay tes.
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SKYLIGHT UNDERLAYMENT DETAIL
MC-16A
TYPICAL CURB
SKYLIGHT OPENING
CURB
DEMENSION TO BE A MINIMUM
NOMINAL Z° X 6" OR HIGHER >
TO ALLOW FOR PROPER g
FLASHING HEIGHT D
=
N
>
UNDERLAYMENT
\ FELT SHOULD TURN UP TO
o THE TOR OR OVER THE
: CURBING
“ v‘l‘_:x "!!I = ~
S ALL CORNERS TO BE SEALED
WITH MASTIC OR MEMBRAME
\ COMPATIBLE SEALANT OR
'\ CODE APPROVED METHOD
ROOF DECK
Motes:

1. One layer of No. 30 asphait-saturated feil complying with ASTM D-228 (ASTM D488 TypelV), o approved equal i required
as minirmum underisyment aon all tile roaf appications. Other uncerayments as approvesd by el bulding officials will be
dlgwed

2. Dimarzions shown ans minimms and are intandad to ba approximate (o alow for raasonabls inlarances dus io fald

Deaiinyg Shawn dapicts the appication of a gener foof e rtalation. Uniess atherwise nated il would apply 1o sither contrels oF clay e,
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SKYLIGHT FLASHING - PAN TYPE

MC-16B

TILE MO CLOSER THAMN A" TD
BACK OR SIDE OF SKYLIGHT

APRON FLASHING WITH
WEATHER BLOCKING FOR
FROFILE TILES

BATTEMS OPTIONAL
PAN OR CHANMEL FLASHING

Appendix A

WMDERLAYMENT

~— (SHOP FORMED
s FLASHING WITH

S04 DERED OR SEALED
- CORMNERS)
.:{_-.._..--;w*‘_-\.ﬂ- : a_.::-":}‘,
= {'mmm." L' --..ﬁ""pl
APROM FLASHING PAN OR CHANNEL FLASHING BACKER FLASHING

Motes:
1. SkyEght fashing dimensions will vary according to local weadher conditions, size, Incation, slope of roof, rafier length behind

shyfight and Lidutary warler ansa.
3. Asaddie flashing will be allowed for skylights and other penedrations less than 307 in width. Extend a minimum of & orto top

of curh and 14" up roof slgpe,

4. Acricket iashing & recommendad for skylights and penetrations aqual 1 or greatar than 30° in width to pramate pasitive
runcé, unless supporting data snows othersize.

4, Onelgyer of Mo 30 asphal-saturated fall complying with ASTM D-228 (ASTM D4880 TypelV) a5 & minimum wideraymant an
&l like roof applcations. Cther undariaymants as aparovad by incal building officials will be aliowsad.

§  Dimersions shown are minimems and are infended to ba approvimase fo alow for reesonabés folerances due io fiski
conditions.

6  Maleable matal optional for profiled e,

7. Roof o walliapron Sashing will extend & minimum of 3° over [aphaad lap ono tile.

Drawing Shawn depicts he appication of a paneric roaf tie intialation. Liniess alherwise noied il would apply 1o sither concrele o clay tes.
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SKYLIGHT STEP FLASHING

MC-16C

TILE NO CLOSER THAM v" TO
BACK QF SKYLIGHT

SADDLE OR CRICKET
FLASHING

BATTENS OPTIONAL

STEP FLASHING
{MALEABLE FOR PROFILE

TILE)

APRON FLASHING WITH
WEATHER BLOCKING FOR
PROFILE TILES

UMNDERLAYMENT

{SHOP FORMED
FLASHING 'WITH
SOLDERED OR

HEMMEI:I EDGES
& SEALED CORNERS)

APRON FLASHING STEP FLASHIMG BACKER FLASHING

Hates:

Shyligit fiashing dinensians will vary acconing 1 iocal waalher condifions, see, Iatabion, slope of mof, rafier langth behing
skylighl and Lributary watar ama.

A satdle fleshing will be allowed for skylights and other penetrations less than 307 in width. Extend & minimum of & or {0 fop
of curh and 147 up rood slope.

A cricket fiashing = recommended for sloights and penetrations equal to or greater than 30" in width to promobe positive
runoff,

One layer of No. 30 asphait-saturated fait complying with ASTM D-226 (ASTM D4868 Typel'), o approved equal as a
minimum wnderlayment on all e roof applications. Cther underayments as spproved by Iocal building officals will be alowed.
Dirnersions shown ane minimums and are inkended bo ba approdmate 1o aliow for reasonable tolarancas dus fo fisld

cond tions.

Malesble medal optional for profiled (e,

Drawing shawn depicis the appication of 2 ganeric roaf Lie instalation. Uniass atharwise noted 1 woid apply 1o sither concrets or ciay Ges.
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OPEN VALLEY

MC-17A

FIELDTILE

LAP JOINT 8 MIN.

- [BLIND-MAIL EACH SECTION
QF WALLEY METAL ALONG
TS UPPER END.)

CPTIOMAL 2 WIDE METAL
cLIP

<
X
S
c
o
Q
Q
<

I

V.

s UNDERLAYMENT

= | : - = *@\X VALLEY METAL
OPTIONAL BATTENS
SHALL NOT IMPEDE WATER: FLOW ON VALLEY METAL

Mote: Valley metals shail exiend at least 11° from cenier fne each way and shall have a splash diverter rib not less than 1*
high &k the flow line formed Bs part of Bhe fashing. Alternate profiles will be allowed if accompaniad by calculations o Suppordt
equivaangy b minimum design mantioned and approved by iocal builgng coe official.

Mates:

1. Qnelayer of No. 30 asphall-saturated fall compiying with ASTM D-226 (ASTM 04888 Type IV) or approved squal as a
minimuem wnoerayment on all e roof applications. Other underiayments as spproved by local building officials will be aiowed

2. Cultile pieces shouki be secured by one of & combination of the lollowing: (a) code approved adnesive; (b) wine ties (¢) batian
exiander (d) cut tile clip or (8] other code approved fasiening devica,

3. Foropen valleys: Metal valley flshing is recommended to be @ minimum of No. 26 geuge G-80 galvenized stesl, 16 oz
CopRer of an aguivalent nogeily non-pamosive miatal.

4, Other valley metal profiles are available.

6. For e fastening schedulels) sea Fastening Tabie 14 and 18,

6. Battans for Has with protriding anchor lugs ans optional for slopas batween 3:12 and 7:12. Direct dack attachmant of e
permissible, verfy with local buikiing code.

7. Dimersions shown ane minimums and are inendad (o be approximake 1o alow for raasonabis ielerancas due io fiskd
conditions.

8 Valley metal design mist be abie bo contnl and dischangs expected waler figuws.

Deawing shown depicts te appicalion of 2 paneric roaf tie inttalaion. Uniess alherwise: noted il would apply 1o sither contrele or ciay fles.
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EXAMPLE OF OTHER VALLEY METAL PROFILES MC-17B

FIELDTILE

LAP JOINT
(BLIND-NAIL EACH SECTION
OF VALLEY METAL ALONG
ITS UPPER END.)

CPTIOMNAL 2 WIDE METAL
CLIP

>
©
©
D
-]
Q
X
= LUMDERLAYMENT >
VALLEY METAL
ROOF DECK
SHALL NOT IMPEDE WATER ' OPTIONAL VERTICAL BATTENS
FLOW ON VALLEY METAL
1. Hotes

One layer of No. 30 esphalt-saturated faif complying with ASTM D-238 (ASTMW D4865 Typelv) or epproved equal is the
rrinimyem yncker ayment on all te roof applicatione. Oiber undadaymants as approved by local building officials will be aiowed
2. Cutlile pieces shoukd be secured by one or & combinalion of the follawing: (8) code approved adhesive; (b) wire ties (c) batten
entender (d) cut tike ¢lip or (2] olher code approved fastening devics,
For opan valleys: Matal valley fashing will be a minimum of Mo. 35 gawge G-80 gaivanized sisel, 16 oz. copper oran
equivalient langevity Ron-contsive metal.
Qtner valiey medal profiles ane avaiable.
For tie fasiening schedule(s) see Fastening Table 1A and 18,
Tike must axtend & minimum of 4" over the valiay metal
Battarns for Has with peatneding anchor lugs are optional for slopas batwesn 3:12 and 7:12. Direct deck altachmant of Lie &
permissibie, verify with local buikiing code.
Dirnaresions shown ane minimurs and are intended to be approximake 1o aliow for raasonable kolarances dus 1o fiskd
condifions.
8 Valley metal design must be abie bo contnl and dischange axpected waber figws.

= om o

-

Drawing Shawn depicss the appication of a paneric roaf tie inttalation. Liniass alherwise noted il wonid apply o sither concrele or ciay fes.
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VALLEY METAL - FOR DEEP TROUGH VALLEY

MC-17C

FIELDTILE

LAP JOINT

- (BLIND-NAIL EACH SECTION
OF VALLEY METAL ALONG ITS
UPPER END.}

WALLEY METAL

CPTROMAL 1 172" WIDE METAL
cLP
(ATTACGH AT EACH
HORIZOMTAL BATTEN}

<
X
S
c
o
o
Q
<

= R.WF DECK
OPTION 1 OPTION 2
HORIZONTAL BATTEN HORIZONTAL BATTEN
OVER METAL LUNDER METAL

Hote: Valley metals shall stend af lagst 117 from cantar Ena sach way and shall hava a splash divartar rib not iees than 1
high &k the flow ling formed &= part of tha fiashing. Alternate profiles will be allowed if sccompanied by calculations o Suppon
equivalangy i minimum design mentionad and approved by local builging code official

Habas:

1. Onelayer of Mo, 30 asphalt-satureted fell complying with ASTM D-228 {ASTM D488E Type V] 89 8 minimum underiayment
on all e roof applications. Oiher underfayments 35 approved by local bullding officiats will be allowed.

2. Anice-dam protection membrane, wihere requined by code, shall be used on all downsiope rool perimeter (e.g. eaves), valeys,
andl anound perstrations.

3 Emmapﬂsﬂnllbamndhpnmnrammhmﬂmdmamm {a) eods approvad adhesisa; (b} wira tas (o) batten
extender (d) cut tile clip or (2] other code approved fastening

4, Furdupmuhﬂl-awhhﬂlwﬂa'yﬂ*amh'qWIuamlwmﬁmWGWﬂﬂmw,mm.wum
equivaient longevity non-comoshe mesal. Valley flashing matal will be formed from minimum 24° wide stock. On projecis with
large expansive roof areas and'or long rafter lengths wider valley metal is required. Tile shall extend over valley metal ino
valiey trough @ minimum of 1-1/2".

§  Ofther valiey mesal profiles ame avaiable.

For tiia fastening seheduials) ssa Fastening Tabie 14 and 18,

7.  Dimanr=ions shawn ane minimuwms and are intandad io ba approximade i aliow for raasonable iolarances dus io fisld

Dedwirng S0t dapicas The apgication of 2 genert ol lie rasalation. Lniess alherwise ratd il would apoly 1o sither concrele o clay e,
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VALLEY TRANSITIONS MC-17D

THE VALLEY MUST LAP
ONTO THE TILE OF THE

% COURSE BELOW THE ROOF
TRANSITION

Vv Xipuaddy

©  THE VALLEY MUST LAP

~ DNTOQ THE TILE OF THE

~, COURSE BELOW THE ROOF
* TRANSITION

LEAD SOAKER QR OTHER
MALLEABLE METAL BE U3ED
-“ TO FORM A TRANSITION

Deawing shown dapicts he appScation of a genaric roof e rstalation. Uniees atherwise noted iL'would apply i either concrele o clay fes.
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HIP AND RIDGE

CODE APPROVED ADHESIVE
OVER MECHANICAL
ATTACHMENT

(SEE NOTE BELOW)

TRIMTILE

SECURELY FASTENTO
FRAMING RIDGEIHIFP MAILER
QF SLFFICIENT HEIGHT TQ
MAINTAIN AN EVEN PLAME OF
TRIM TILES

WHAPPING OF NAILER BOARD
15 QRTIONAL EXCERT WITH

MC-18A

THE USE OF MORTAR st

ROOF DECK
UNDERLAYMENT

Cpenirgs a hips, ridges and nead walls Including chimnays, skylighis, sclar panals, and downsiope
honzontsl abutments shall be fitted with weather blocking material o keep water on the surface of the

fisid file. Ot merthods approved by local buikiing official wil be alliwed. See Tachnical Bullatin #l

v, rooflleoe

Wrapping of neder board is oplional except with the use of mortar.

odas:

1. One layer of Mo, 30 asphai-satunated falt complying with ASTM D-228 (ASTM D4868 Typa V) or approved equal &5 @
minimum undadaymant on ai tie ral appications. Other underayments & approved by lacal bulding officials wil ba allowad.

2. All hip and ridge file ane required to have B code approved adnesive bebwean laps of trim tile,

3 Forlie fzslaning schedule(s) see Fasiening Tadle 1A and 1B.

4. Battens for tles with protruging anchar |uge ama optional for siopas batwean 3:12 amd T:12. Direct dack attachement of tile 2=
Epproved by local building officil is &lowed.

§  Roofers mastic or i adhesive must be applled af hip and ridge trim headiap to oover nal hols and creaie a bond batwean

ridge fies.

Figid thes shall be cut to within an everage of 1/2" of nefer board,
Mail sach bim wilh 2 corrosion-ressian fastener of sulficient langht
0 penetraie nailer bosrd & mirimum 304"

Cut tiles without nail holes may be driled, noiched and railed or
affied with the adhesive, wine andlor cut e clips.

HIPS TO BE 3EALED WITH METAL, MORTAR,
MASTIC OR PRESSUIRE-SENSITIVE ADHESIVE
WHERE TILE MEETS HIPF BO®AD

ROQFERS MASTIC OR TILE ADHESIVE MUST BE
APPLIED AT HEADLAP TO COVER NAIL HOLE

PROVIDE MINIMUM 2* HEADLAF
HOLD BACK HIP NAILER 8" FROM EAVE EDGE

Dy Shawn dapicts the appication of a generit foaf lie raialation. Uniess alharwise natd il wouid apoly 1o sither concrels o clay e,
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HIP AND RIDGE

MC-18B

CODE APPROVED ADHESIVE —
CVER MECHAMICAL T
ATTACHMENT = !n.;.:a-"ﬁ‘ﬁp ;

RIDGE TILE s

APPROVED WEATHER
BLOCKING

WRAFPING OF NAILER
BOARD I3 OPTIOMAL EXCERT
WITH THE USE OF MORTAR

SECURELY FASTEN RIDGEHIP
MAILER OF SUFFICIENT
HEIGHT T MAINTAIN AN EVEN
PLANE OF TRIM TILES

ROOF DECK

UMDERLAYMENT

FIELDTILE

Mote:

Openings at hips, ridges and head walls including chimnays, siylghts, solar panels, and downsiope horizomtal abutments
shall ba fitled with weather biocking maledal b keap waler on the surface of the field e, Other melhods approved by lecsl
buiiding official will ba allowad. See Tachnical Bulletin 2t ww rooftile.com

Wrapping of neder boerd is optional except with (he use of mortar,

Hobes:

1. Onelayer of No. 30 asphail-saiurated fail compiying with ASTM D-23 (ASTM D4852 Type [V] as a minimum underiayment
on all ble roof applications. Odher urderayments 83 approved by Iocal building officials will be allowed.

& AXhipand ridge e are requined 19 have & cods approved adhesive or spacisl ¢lip between kaps of trim tie,

3 ForSa fasianing schaduisie) saa Fastaning Tahia 14 and 18,

4. Battens for tfes with profruding anchor lugs are opfonal for slopes between 3:12 and 7:12. Direct deck atiachment of ile as
approved by |ocal building official will be allowed.

5. Roofars mastc or tile adnesive must be applied at kp and ridge trim headiap to ooer nail hole and creste 3 bond batween
ricige files.

Dy Sh0wn dapicts the angication of 2 ganerit ool lie ratalation. Uniss alharwise nated il would apoly 1o sither concrels o clay e,
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RAKE FLASHING - COUNTER BATTEN SYSTEM MC-19A
(Where Required)
RAKE TILE
ROCF TILE RAKE MAILER STRIF TO
MATGH HEIGHT QF BATTEN
SYSTEM
HORIZONTAL BATTEN F (OPTIONAL)
VERTICAL BATTEN — _—— BARGE AND RAKE FLASHING
UNDERLAYMEMNT —__\
—— METAL PAN FLASHING
! WiTH DRIP EDGE

<
X
T
c
o
o
Q
<

éf{ A | UNDERLAYMENT
Iy
APPROX.

OPTIOMAL PAM FLASHING AT fI'EII'E "||'|.E'||'i' CF FA.N. F].AEHIHG
METAL RAXE

Motee:

1. Onelayer of Mo 30 aspheii-saturaied fall complying with ASTM D-226 [ASTK 04860 Type IV) or spproved equal 83 8
minimuem wnderayment on gl tie roof applications. Oiher undarayments as approved by losal building afficials will be aliowed.

2, Shest malal Flashing shall be a minimum of 26 ga. G-80 palvantzed sisel, 16 oz. copper or an acuyvalant longevity
NER-Camasne matal,

3. Fortisfastaning schedue ses Fastaning Table 1A and 18.

4 Dimensigns shown are minimwens and ane intended to ba approximale io slow for reescnable tolerances due io fiskd
conditions.

5 Rake fiaghing and wood naderfrim board shafl be raised above the roof deck 1o & haight greater than the haight of the
ingtelled roof He,

Drawing shawn depicis e apgécation of a generic ool Lie ntalation. Uniess alherwise noted 1 would apply b sither contrets o ciay fes.
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. APFROK.
&

AN

et ||
"'._‘ F I| |I
fl:‘ll:'l.'lll II
o APPROX.
Bh
Lk
1 [l
(]
i)
* I:l
|I I|
""-.{-" il
||Illl 11 II |
- APPRON, o
g

o e B PR o, /1

Hiobes:

Y172
TYPICAL RANGE

3id-1-172"
TYPICAL RANGE

-1
TYPICAL RANGE

MC-19B

2 PIECE METAL PAN FLASHING

WITH DRIP EDGE
>
)
?

METAL PAN FLASHING WITH S

DRIP EDGE o
X
>

' 1l
OPFTIOMAL CLEAT DRIP EDGE

METAL PAN FLASHING WITH
DRIP EDGE

1. Flashing detals may vary according 1o local weather conditions, siope of rool and tribulary waler areg.
2. Undedaymant will mxand a minimum of 47 up varical wood bincking or wal,
31 Sheel meig Flashing shoukd be a minimwn of 26 ga. 3-8 galvanized steel, 18 oz copper or 8n equiveient longayity

AON-Lrrshe matal.

4. Dimarsions shown are minimuams and ane intendad to ba approvimale to aliow for reesonable ioferances due io fiski

condifions.

5 Rakefashing and wood nalertrim bosrd will be raised snove the roof deck to a height greater than the height of the instalied

roof e,

Drawing Shawn depicss the appication of a paneric roaf tie inttalaion. Liniass alharwise noted il wouid apply 1o sither contrele or ciy fes.
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RAKE TILE INSTALLATION

—
| MC-19C

FOR ADCITIONAL FASTENSNG IN REGIONS
SUBJECT TO EXCESSIVELY HIGH WINDS OR
SNOW ACCUMULATION, A MINIMUM 1° DAB OF h
CODE APPROVED ADHESIVE 15
RECOMMENDED AT CVERLAP

FACTORY-FINISHED BUTT END
EXPOSED-PLACE THICK END
TOWARD RIDGE

BUTT RAKE TILES TO COURSE
ABOVE

GUT OFF HEAD END OF FIRST
RAKE TILES 50
FACTORY-FINISHED BUTT END
IS FLUSH WITH EAVE COURSE
TILES

TWO CORROSION-RESISTANT
RAILS PER RARE TILE OF
SUFFICIENT LENGTHTO
PEMETRATE THE MAILER CH
BARGE BOARD A MINIMUM OF
3".

Appendix A

CONCRETE BARREL TRIM
SHOULD BE ROLLED
ONTO ROOF AS FAR

AS POSSIBLE

~ EXTEND FELT OVER EDGE
| e MINIMUS OF 1

|| | - NAIL BOARD —

| BATTENS |
NOMINAL 1742
| (WHERE REDUIRED) '

_ STUCCOOROTHER —
, || - MATERLAL |

Notes:

1. Dimensions shown are minimums and are intended to be approximate to allow for reasonable tolerances due to field
conditions.

2. See Footnote 4 Table 1A.

Orawing shown depicts the appdcaion af & geneg rool b insialialion. Uniess oharwss noled i would apply to effer concrete or gy bles.
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GABLE \ EAVE INSTALLATION - BARREL TILE

MC-20A

BOOSTERTILE

HIOMIMAL
FEF or 2" X 4" NAILER

HOMINAL
2 X 2 HAILER

Vv Xipuaddy

BOOSTERTILE
-STARTER COVER TILE

- TWO CORROSION-RESISTANT FASTENERS
PER RAKE TILE OF SBUFFICIENT LENGTH TQ
PENETRATE THE MAILER OR BARGE BOARD A
MINIMUM OF 3/e*

5 OPTIONAL NAIL

“7 " EXTEND FELT OVER EDGE
BIMIMUN OF 1*

" NAIL BOARD

BIRDSTOP

STUCED DR OTHER MATERIAL

1. Dirersions shown ane minimumns and are intended bo ba approdmate 10 alow for raasonable ilarancas due 1o fisld
2 Seefooinobe 4 Table 1A

D #hawn dapicts e appscation of 2 ganerit ol lie rtalation. Uniss alharwise notad il wouid aply 1o sither concrets oF clay tes.
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GABLE \ EAVE INSTALLATION

MC-20B

BIRDSTOP

HOMIMAL
AT ORI X 4" NAILER

Appendix A

MONINAL
X2 NAILER

UNDERLAYMENT

— HIGH PROFILE TILE
NALERBOARD
_ STARTERCOVER

2 CORROSION-RESISTANT
FASTENERS PER RAKE TILE
OF SUFFICIENT LENGTH TOD
PENETRATE THE NAILER OR
BARGE BOARD A RINIMLIM
N CF 34"

“EXTEND FELT OVER EDGE
MIMINILIN OF 1*

NAIL BOARD

— BIRDGTOP

Noaf(d STUCCO OR OTHER
AL MATERIAL

1. Dimanrsions showr am manimums and are intandad bo ba approximais o alow for raasonabia iolarances dus io fisld

Deanwing shown dapicss the appication of 2 paneric roaf the insiatation. Liniass alherwise noted il would apply 1o sither concrele o ciay fes.

COPYRIGHT © ROOF TILE INSTITUTE\WSRCA ICBO ER-6034P 1/2002, REVISED 9/2002



Back to Table of Contents
|%

—  —
— P S—

RTI/WSRCA ik
III||||||IIIIIIII||||||||||||||||||||IIIIII||||||||II I

DORMER VENTS MC-21

— FIELDTILE

— VENT HODD TILE FLASHING

< NOTCH OR OPEN NOSE OF
[ TILE FOR DRANAGE

_ ADHESIVE
(OVER TILE UNDER FLASHING)

" DECK FLASHING SEE NOTE2

Vv Xlpuaddy

ALTERMATE WENT DETAIL

1. Onelayer ol Ne. 30 asphail-saturated Tall complying with ASTM 0-226 {ASTM D4868 Type IV) or approved squal is reagulred
85 & minimum underiayment an & tile roof applications. Other underayments &3 epproved by local buiding officia’s wil be
allowed.

2. Asplash diverter i required on the deck eround the penetration io prevent moisture nbrusion should water reech the
ungarlayment, under the roof tile. Deck fashing is required wilh il tiles,

3. Mot recommended for climates with wind driven rain ar biowing snow. Congult local bufiding official for approved application.

4, Segl g required to prévent waler intrusion

Drawing shawn depicis e appécation of a generic roaf Lie instalation. Uniass alherwise noted 1 wouid apply o sither contrets o ciay tes.
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SLOPE CHANGE APPLICATIONS

MC-22

MALEABLE METAL FLASHING QR APRIQN FLASHING
WITH WEATHER BLOCKING FOR PROFILE TILES.
FOR FLAT TILES, PREFORMED METAL WITH HEM
MAY BE USED OWER BREAK FLASHING TO
PROVIDE A SPRING TIGHT FIT

BATTEN (WHERE REQUIRED)

UHDERLAYMENT

OFTICH 1
WITH METAL

_—MALEABLE METAL FLASHING OR APRON
FLASHING WITH WEATHER BLOCKING FOR
PROFILE TILES, FOR FLAT TILES, PREFORMED
METAL WITH HEM MAY BE USED DVER BREAK
FLASHING TO PROVIDE A SPRING TIGHT AT

BATTEN (WHERE REQUIRED)

<
X
T
c
o
o
Q
<

UHDERLAYMENT

OPTION 2
WITHOUT METAL

BATTEM [WHERE REQUIRED)
UNDERLAYMENT

Drawinyg shawn dapicts the apiication of a generic raof e retalaion. Liniess atharsise noted i would apply 1o sither contrmte o iy Hes.
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GUTTERS
MC-23
RODF TILE
- FELT
UNDERLAYMENT
APPROX. 112" BELOW SHEATHING >
SLOPE LINE =
D
METAL DRUP EDGE 2
AIR SPACE BEHIND X
GUTTER >
FASCLA
GUTTER FASCIA
Higtes:

This drawing = imcluded io show cne style of guiier instaliation since gutter conditions will vary by climate conditions.
Pleass contact your local gutier manufacturer for specific mstallztion requiraments.

Drawing shown dapicts the appication of a paneric roaf the insialabion. Liniass olharwise notad il would apply 1o sither concrela o ciay fes.
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TILE REPAIRS\REPLACEMENT

— B E—
— o —
— N S—

MC-24A

When repliacing an individusl e, it is easiest i remove the broven tle by further breaking it smaller pieces with @ hamimer o other
acceptabie ool This will minimize the disturbance of surrounding tiles. Onca the tile has bean ramoved, any ramaining fastanerns wil
De remowed and (he resulting hoke in e underdayment wil be cleaned and patched with rocfer's masiic,

FOR APPLICATIONS WITH BATTENS Wenpe sumounting tiles up and side néw tlis into place.
FOR SLOPES OVER 7:12 (Batiers required)

Remawe broken (s and fastensr. Wedge surmunding fes,
apply codes approved rof e adhesive and side new tie i
place.

TILE ADHESNVE (CODE APPROVED, S3EE PAGE 4)

Appendix A

Bregk up tile and remove broken tie snd fastener. Nel
approximate 12708 piece of 172 plywood to dack in position i
aci &= a batimn, than inzert new ble, or appy masic o
overiapping aneay of the new e and put = place. On rof
siopes over 712 usa roof tile adhesive as ilustrated above.

TILE ADHESIVE (CODE APPROVED, SEE PAGE 4)
YES [PROPER LOCATION)
NO (IMPROPER LOGATION)

Mite:

The replacemend tile may be slipped into piace and fasiened
with an approved roof tle adhesive. I is imporiant that the
adhesive = piaced In a position that will assure contact with
adjacent fikes without affecting the fiow of water, i adhesive is
appkad o the intariocking walar channal, it must be placed
above the headiap o avoid waler damming,
Remova any shim thal had besn usad during (e rapair
process and ansune hat &l Ges surowdng Be repleced
pisce propedy il and are saajed

Drawing shawn depicis he appication of a generic roaf Lie netalation Uniess alherwise noted 1l would apply b sither contrels o ciay tes.
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TILE REPAIR \ REPLACEMENT - OPTIONAL METHOD
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MC-24B

§
L

Vv Xipuaddy

if duing the cowrse of ingiellation tiles are broken, the following optional method of tile replecement may be used.

Clear area of debeis whare tie & to be replaced, including fastenars from tha previous M. Thass may be removed by using
slate ripper or, in the caze of stairiess steal screws, USE a hackzaw blads,

Lift bt of tike in course bove. Then slide replacament wndemeath and down until brackst L hooks undermesth top of course
bellow.

Adiust replacement tile to align or imteriock {depending an the tilke type) with tiles to either side.

A alternabe for inberlocking Hes @ to fasien 2 12 gauge copper wine intd the deck, repiacing the tile and Gen banding the
exposed wire. A copper sirip can alzo be wsed over the tile butt

Make adustment for fisld condlions.

Drawing Shown dapicis the appication of 2 paneric roaf Lie instatation. Uniass alherwise noted il would apply 1o sither concrete or ciay fes.
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM

Installation on Metal Deck - Considerations
— CODE APPROVED REINFORCED

: ; /\/’\ UNDERLAYMENT ATTACHED WITH
=)

SN A/, MECHANICALLY DRIVEN

MC-25A

L FASTENERS

e
i
|

_ TILES FASTEMED TO BATTENS
WITH SELF-TAPPING SCREWS OR
£ OTHER CODE APPROVED
8 FASTEMERS
T . G METAL BATTENS FASTENED
2 TO METAL DECK WITH SCREWS
Y OR OTHER CODE APPROVED
: FASTENERS

il
//*’ ——— METAL DECKING
{UNDERLAYMENT MAY NOT BE
/ REQUIRED IF METAL DECK I3
7 / DESIGNED ANDH INSTALLED TO

<
X
S
c
o
Q
Q
<

SHED WATER)

_/ EAVERISERSTRIP OR RASED
/ & BIRDSTOP AS DESIGNED
A
A

DPTION:
CODE APPROVED REINFORCED
DRAPED UNDERLAYMENT

Motes:
1 Vertical battans to be wood or metal &8 appedved or designed a5 per metal deck manufacurar.
2. Dimarsions shown ans minimoms and am intandad to ba approximate (o alow foe raasonabis inlarancas dus io falkd

Deaireg #hawn depicts e anpication of a generi ool e ritalation. Uniass alherwise noted il would apply 1b sither contrele o clay e,
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM
Installation on Metal Deck - Optional Considerations

7

MC-25B

- LUNDERLAYMENT

"= TILES FASTEMED TO BATTENS
WITH SELF-TAPPING SCREWS OR
WIRED IN PLACE

——— BATTENS FASTENED TO METAL
; DECK WITH SCREWS OR OTHER
CODE APPROVED FASTENERS

—  RIGID SHEATHING TO SUPPORT
UNDERLAYMENT, MAY BE
PLYWODD, COMPOSITE OR
FIREPROOF SUBSTRATE

“EE METALDECKING

Vv Xipuaddy

. EAVERISER GTRIP OR BIRDSTOP

DRAPED UNDERLAYMENT

1,  Vertical batters ta be wood or mets| a3 approved or designed as per metal deck mamafaciurar.
2. OnType | {Non-Combustithe) building all componants must be fine-resistant &g approved by local buiding aificsls.
3 Dimangions shawn ane minimuems and are intanded bo ba approximade io alow for reezonabls iolarances dus io fiskd

Deawing Shown dapicts he appication of 2 paneric roaf Lie instalabion. Liniass alharwise noted il would apply 1 sither contrets o ciay fes.
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM
Installation on Metal Deck - Optional Considerations

MC-25C

CODE APPROVED REINFORGED
DRAPED UNDERLAYMENT
ATTACHED TO COUNTER BATTENS

TILES FASTENED TO BATTENS
WITH SELF-TAPPING SCREWS OR
WIRED IN PLACE

BATTEMS FASTENED TO METAL
DECK WITH SCREWS OR OTHER
CODE APPROVED FASTENERS

<
X
S
c
)
o
Q
<

SUPPORT SHIM
(WHERE REQUIRED)

METAL DECKING

RAISED FASCIA

ANTI-PONDING BOARD

EAVE RISER STRIP QR BIRDETOP

Motas:
1. Vertical batters to be wood or metal &3 approved or designed as per metal deck mamufaciurer,
2. On Typa | (Non-Comustibie) buiiding all componants must b fire-resistant s approved by ocal building officils.
3, Dimansions shown ans minimuwems and are intanded to ba approximale io aliow for raazonable iolarances dus io fiskd

Dy Shawn dapicas the anpication of a generc ol lie rdsalation. Uniess alherwise natd il wouid apoly 1o sither concrele o clay e,
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM

MC-26

Installation on Concrete Deck Considerations

. UNDERLAYMENT QR CODE
APPROVED SEALED SYSTEM

S5 TILES FASTENED TO BATTENS

WITH SCREWS OR OTHER CODE
APPROVED FASTEMERS

BATTEMS FASTEMED TO

CONCRETE DECK WITH SCREWS
OR OTHER APPROVED
FASTEMERS AS DESIGNED

CONCRETE DECK

- EMVE RISER STRIP OR BIRDITOP
TO ENSURE PROPER HEIGHT

1 Wmmmmrmmamﬂw%uwmmmauuﬁm

2. Battens attached directly 1o the deck shall ba no longer than 48° and be separated with 172" minimum gaps at ands o allow
drairage. An sfbarnale mathod permits use of longer batben sirips with shims of 1/4" thick decay-resistent maleial (8.g.
aaphat shingla, wood sirips or cap sheet) ot each fasiener 10 provide drainage.

3. Dimansions haown ane minimums and are intanded to ba approximade i alow for reasonable iolarances dus io fiskd

Deairy] Shawrt dapicts e atpication of a genaric ool e vetalation. Liniess alharwise roed i woid apply Lo silfer contate o ciy ties.

Vv Xipuaddy
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM MC-27A
Wire Attachment System _

AT TOP & BOTTOM
ANCHOR WRAR
TWISTED WIRE BACK
08 ITSELF MIN. 3
FULL TURMNS ;

CODE APPROVED
FASTEMING SYSTEM

Appendix A

DECH ANCHOR

AHCHOR SPACING NOT TO EXCEED 4
FEET Q.C. ALL TABS SEALED WITH
MEMBRAMNE COMPATIBLE SEALANT

TIE WIRE TO BE WRAPPED AROUND
ITSELF 3 FULL RENCLUTIQNG AT
EACH JUMCTION - TYP, FOR ALL TILES

BIRDETOR

Note: The wire tie system requires supporting engineering data to substantiate performance to meet specific job conditions.

Deairyg Shawn dapicts the appiication of a generic ool e raialation. Uniess alharwise noted il would apply 1o sither contrele oF clay e,
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SPECIALTY CONDITIONS - PRE-ENGINEERED ROOF SYSTEM MC-27B
Wire Attachment System -

K e g
ATTOP & BOTTOM ,~
AMCHOR WRAP f
TWISTED WIRE |
BACK O [TSELF |
MIN. 3 FULL TURNS I|
~, II
M'\.
.'
|
|
SPECIFY DIMENSION
CODE APPROVED FASTENRG
SYETEM
OPTIOMNAL WIND CLIP
TYFICAL DECK AMCHOR
ANCHOR SPACING NOT T
EXCEED 4 FEET O.C. ALL TABS
BEALED'WITH MENBRANE
COMPATIBLE SEALANT
COVER TILE
BODSTERTILE
BIRDSTOR

Drawing shown dapicis e appécation of 2 ganeric roaf tie inszalabion. Liniass olherwise noted il wouid apply 1o sither contreta o ciay fes.
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" SPECIALTY CONDITIONS

. . MC-27C
Nailer Installations
NAILER =
COVER TILE
BOOSTER g
=
BIRD 5TORP "-. : NOTE: NAILER / STRINGER TO

BE OF SUFFICIENT HEIGHT TO
PROVIDE PROPER SUPPORT.

<
X
S
c
@
Q
o
<

< 2w NALLER
I~ 1 | T
sl '}' , i Irl Sl T PANTLE
]| | | | ]I |‘ $ —— COVERTILE
| | I f | |
i f l | '| |'
| | | f | | .~ BOQSTER
[ 1 fr__1| e JF___'K
=N -~ .
R —

—— EAVE
D) Shawn dapicts The appication of a genarit ool lie rasalation. Liniess alherwise neted il woud apoly 1o st contrels o clay es.
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SPECIALTY INSTALLATIONS

UNDERLAYMENT FOR
SPACED SHEATHING APPLICATIONS

Underlayment for applications under spaced
sheathing that meets or exceeds performance
standard ICBO-ES ACO08 and approved by local
building officials.

Two types of underlayment can be used under spaced
sheathing:

Rolled underlayment (non-rigid)
Rigid underlayment (rigid board)

INSTALLATION OF UNDERLAYMENT
UNDER SPACED SHEATHING

ROLLED UNDERLAYMENT

A tapered antiponding board not less than 8" x 1/2" shall be
nailed to the top of the fascia board to prevent the under-
layment sagging below the line of the fascia board.

The underlayment shall drape not less than 3/4" and no
more than 1 1/2" between the trusses or rafters.

The underlayment shall be laid to provide a lap 6" each
direction at ridges (providing a total 12" overlap).

The underlayment shall be laid to provide a minimum side
lap of 6" in each direction at hips and shall be fastened at two
adjacent trusses or rafters.

When ending a roll in the field or the truss or rafter, begin a
new roll one full truss or rafter back creating 24" side lap and
mechanically fix both end and starter rolls on a member.

At all abutments the underlayment shall be turned up not
less than 6" and shall be fastened to the abutting wall.

A base sheet of underlayment shall be installed in the valley
and extend not less than 24" on each side of the valley
center line. Underlayment shall be laid from each side paral-
lel with the fascia board and shall be brought to the valley
centerline.

All vents and protrusions such as plumbing stacks shall be
sealed to prevent water passing into the attic space.
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RIGID UNDERLAYMENT

Rigid underlayment shall be installed with the longest side
horizontal, allowing a minimum 2" side lap on the trusses or
rafters and a minimum 4" head lap.

At the eave the underlayment shall overhang not less than
3/4" and shall be protected by an approved self adhering
membrane a minimum of 6" on both sides.

Where the fascia board is used, the underlayment shall be
fastened to the top of the fascia board and the junction of
the trusses or rafters at the fascia.

The underlayment shall lap ridges and hips a minimum 6" in
each direction, providing a total 12" overlap. At hip locations
fasten to an adjacent truss or rafter.

A base sheet shall be installed in the valley and extend not
less than 24" on each side of the valley center line. The head
lap shall be a minimum of 4",

All vents and protrusions such as plumbing stacks shall be
sealed to prevent water passing into the attic space.

TILE BATTENS FOR SPACED SHEATHING

Tile battens for spaced sheathing shall be a minimum 1" x 4"
nominal spruce/pine/fir (SPF) standard No. 2 or better, or
structurally equal. Fasteners and other fastening devices shall
be corrosion resistant number 11 gauge diameter and of suf-
ficient length to penetrate 3/4" into the truss or rafter.

ICBO ER-6034P 1/2002, REVISED 9/2002
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TILING OVER SPACED SHEATHING

Tile shall not be installed over spaced sheathing in areas of
high snow load as defined by the acceptance criteria for
snow load design calculation procedures of the 1995
National Building Code of Canada as an alternative to those
in the 1997 ICBO-ES AC135.

Note: In areas of high snow load, reference the NTRMA,
Concrete and Clay Tile Roof Design Criteria Manual For Cold
Climates.

GENERAL

The underlayment, eave and valley protection sys-
tem shall:

Restrict the entry of water into the roofing space.

Provide free positive drainage of moisture down to
and from the eave.

Minimize the number of fastenings exposed to water
by positioning fastenings to be covered by successive
layers of underlayment or battens.

Meet the requirements of the code.

Note: Underlayment materials should be nominally
fastened to maintain the required position before bat-
tens are installed.

All tears and punctured areas of the underlayment system
shall be repaired or replaced before installation of the roofing
tiles with membrane compatible and approved materials,
alternatively remove damaged section and replace.

ADHESIVE FASTENING SYSTEMS
(ALTERNATIVE TO MECHANICAL FASTENING)

When deciding to use adhesives for the installation of tile
consideration must be made on the compatibility of the
adhesive to the underlayment surface. Although adhesive
bonds very well to a variety of products like smooth or
granulated underlayments, metal, concrete, clay, wood
etc. typically, they do not adhere to polyethylene or silicon
surfaced products.

When specifying any adhesive type material, consideration
must also be made on the attachment of the underlayment
to the decking substrate. Since the adhesive material is
being applied to the top ply of the underlayment system
the load must be carried through to the decking.

Typically on nailable decks, the mechanical attachment can
be determined by the resistance pullout values of the fas-
tener, the pullover value of the underlayment over the
head of the fastener (or additional tin cap/plates), and the
number of fasteners used (fastener density). Self-adhered
membranes must be tested to determine the resistance
value of the underlayment to various substrates. If the self-
adhered membrane is attached to an anchor (or base) sheet
the anchor sheet must be attached to the substrate to
meet the wind loading requirements of the local building
code.

Similarly when used on batten systems, if the adhesive is
applied to the batten only, the batten must be attached to
the substrate to handle the entire load. Typically, on batten
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systems, the adhesive is applied partially on the batten and
partially on the underlayment, so the entire underlayment
attachment system (including underlayment and batten
attachment) can be used to determine the resistance load.

Not all adhesives can meet the physical property testing
needed to meet the climatic demands for a product used
on roofs. Adhesives are temperature related. Some prod-
ucts shrink when exposed to high heat and humidity. Cold
climates, wet surfaces, dry heat, high heat and humidity
can play a roll in determining which adhesive will be used.
Each adhesive manufacturer must have product approvals
or code compliance reports from either ICBO-ES, SBCCI,
BOCA or IBC (when applicable) which will list the limita-
tions of the product.

There are five commonly used paddy placements used in
the industry. However not all adhesives are alike. Some
adhesives, typically one component adhesives, are not
considered expanding adhesives and must be used under
compression. Other adhesives, typically two component
froth adhesives are free rising and can be either com-
pressed or left free rising. Those types of adhesive usually
can be used with all of the five paddy placement options.

The resistance values associated with the paddy place-
ments will vary based on the adhesive/tile contact area, the
adhesive /underlayment contact area, and the adhesive
placement in relation to the point of tile rotation. For com-
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pressive type paddy placements, the placement where the
adhesive is compressed at the tile to tile head lap configu-
ration (i.e. design of the weather checks), and where the
adhesive is compressed to the underlayment.
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Please contact the adhesive manufacturer for proper instal-
lation guidelines.

Design Considerations For High Wind Applications

The installation requirements provided in Table 1A and 1B
provide the normal installation guidelines for concrete and
clay tile to comply with the current code language. The
installation of tile in the those specific regions of the coun-
try that are identified by ASCE 7-98 as subjected to sus-
tained wind speeds in excess of 80 miles per hour, may be
allowed to have additional fastening options not found in
Tables 1A & 1B.

The Roof Tile Institute in conjunction with the FRSA has
derived various uplift resistance values for nails, screws and
adhesive fastening systems that can withstand installations
up to 140 mph. Each of these methods of installation may
have limiting factors depending upon wind speed, roof
slope and roof height. Please consult with your tile suppli-
er or design professional for additional information about
these optional systems for those unique installations.

The following information is provided to the roof designer
for consideration of special high wind applications.

Wind Resistance: On buildings having a maximum mean
roof height of 60 feet (18.3m), exposed to a maximum
basic wind speed (3-second gust), not exceeding 100 mph
(161 km/h), installation must comply with [IBC
(International Building Code) Table 1507.3.7. For higher
basic wind speeds or mean roof heights, the tile fastening
system must be designed in accordance with IBC section
1609.7.2, as follows;

The overturning moment determined in accordance with
SSTD 11-99 or the aerodynamic overturning moment,
determined in accordance with either section 800 or 900
of SSTD-11-99, must be equal to or greater than the aero-
dynamic uplift moment calculated in accordance with IBC
section 1609.7.3 as follows:

Mg =0h-Cj=b-L-Ly-[10-GCp]
Ma = (dh - Cj = b - L - Ly - [ 10 - GCy])/1,000

COPYRIGHT ©

ROOF TILE INSTITUTE\WSRCA

Note: Linear Interpolation for additional values is permitted
Where
b = Exposed width of the roof tile, in feet (mm)

C| = Lift Coefficient. The lift coefficient for concrete
and clay tile must be 0.20 or must be deter-
mined by testing in accordance with either sec-
tion 800 or 900 of SSTD 11-99

GCp = Roof pressure coefficient for each applicable
roof zone, either determined from IBC Figure
1609.6D, 1609.6E, 1609.6F or 1609.6G, or
determined from applicable figure 6-5B, 6-6,
or 6-8 of ASCE7. Roof coefficients must not be
adjusted for internal pressure.

L = Length of the roof tile, in feet (mm)

Ly = Moment arm, in feet (mm), from the axis of
rotation to the point of uplift on the roof tile.
The point of uplift must be taken at 0.76L from
the head of the tile and in the middle of the
exposed width.

M, = Aerodynamic uplift moment, in ft-lbf (n-mm),
acting to raise the tail of the tile.

dp = Wind velocity pressure, in psf (kN/mZ), deter-
mined from IBC Table1609.6A or equation 6-1
of ASCE 7.

IRC: On buildings having a maximum mean roof height of
40 feet (12.2m), tile application must comply with IRC
section R905.3.7. For higher basic wind speeds or mean
roof heights, installation must be in compliance with the
above section.

(metric)
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Design Considerations for Installations in Earthquake Regions

The Roof Tile Institute in conjunction with the University
of Southern California, Structural Engineering Department
conducted a series of testing on the Seismic Performance
of Concrete and Clay Tile. The testing concluded that
Concrete and Clay tile when installed according to UBC
requirements, withstood forces almost twice the code
requirements for structures.

Tile is the only roofing material to have conducted such
testing on roof assemblies and is pleased to report that
concrete and clay tile will not require any additional fas-
tening requirements, other than those required under the
current UBC code.

GLOSSARY OF TERMS

Abutment: The intersection between the roof and the
chimney, wall or other vertical face

Adhesives: A bonding agent to join two surfaces for the pur-
pose of permanent attachment as approved by the local
building official.

Anti-Ponding: A device such as beveled cant strip or shop-
formed sheet metal is recommended at all raised fascia
conditions to support the underlayment.

Batten: A horizontal fastening strip to which the roof tile’s
are attached.

Batten Lugs: Protrusions (anchor lugs) on the underside of
the tile designed to engage over the upper edge of tiling
battens.

Bedding: Refers to the installation of roof tiles to a mortar
or polyurethane foam patty and is structural in nature for
the basic securement.

Bird Stop: A product used at the eave of a profile tile roof
to stop birds from entering below the tile.

Booster Tile: Normally 3"-4" long tile strip used to lift up the
cover tile. Sometimes it is used in boosting up field tile to create
an authentic looking roof.

Clay Rooftile: An interlocking or non-interlocking clay roof
covering, used to cover the roof surface.

Concrete Rooftile: An interlocking, or non-interlocking con-
crete roof covering, used to cover the roof surface.
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Counter Battens: Vertical furring strips running beneath and
perpendicular to horizontal tile batten, to allow drainage
and air flow beneath the roof tile. Also known as strapping.

Dead Loads: Nonmoving rooftop loads, such as mechanical
equipment, air-conditioning units, and the roof deck itself.

Direct Deck: Those tiles fastened directly to the roof deck
without the use of battens.

Eave: Outer edge of the roof downslope.

Eave Closure: A material available for S-tile or Pan and
Cover tile. Eave closures are used to close the convex
opening created by the shape of the tile at the eave. This
accessory also provides the proper rise for the first course
of tile. See Bird Stop.

Fascia —A decorative board concealing the lower ends of
the rafters or the outer edge of the gable.

Flashing: Impervious material used to cover, waterproof,
and direct water away from roof penetrations and from
intersections between the roof tile and other materials.

Gable End: The generally triangular area at the end of a
sloped roof extending from the eaves to the ridge.

Head Lap: The measurement of the overlap between a
course of roofing components and the course above.

High Profile Tile : Those tile’s having a rise to width ratio
greater than 1:5. (typically referred to as “S” or barrel , 2
piece, Pan & Cover tile)
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Hip: The exterior sloping ridge formed by the intersection
of two inclined roof surfaces.

Hip/Ridge Tile: Accessory trim tile used to cover a hip or a
ridge.

Hip Starter: The closed hip piece which is used at the out-
side corner, intersecting of two eaves to start the hip tile.

Interlocking Tile: Those tiles with a system of rib(s) or
groove(s) enabling the joining of adjacent tiles in the same
horizontal or vertical row, with the overlapping lock cov-
ering the underlapping lock.

Length: The maximum overall dimension of the tiles as
measured parallel to the water course.

Lightweight Rooftile: Roof tile of mass/unit area of less than
9. 0 Ibs/ft2 installed weight excluding all other roofing com-
ponents.

Live Loads: All weighted loads such as people, rain, and
snow, exerted on a roof, other than those related to the
structure of the building.

Flat Profile Tile: Low profile tiles are defined as those flat
tiles having a top surface rise equal to or less than ¥2".

Low Profile Tile: Tiles having a rise greater than 2" and a rise
to width ratio of less than or equal to 1.5.

Mortar: A mixture of cementitious material, aggregate, and
water used for bedding, jointing, and bonding of masonry
or roof tile and accessories

Nail Hole: A small opening passing partially or totally
through the tiles to allow the penetration of a nail, screw
or other approved fastener for the purpose of fastening
the tile to a support.

Nailer Board/Stringer: A piece of wood or other material of
proper height, attached to a roof at the ridge and/or hips
to allow for proper support and means of attachment for
the hip and ridge tile. Can also be used in pan and cover
applications under the cover tile for proper support.
(Commonly known as a vertical stringer)
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Non-Interlocking Tile: Those tile that do not have vertical
rib(s) or grooves creating an interlocking tile.

Nose Clips: A fastening device designed to hold the nose

( or butt) end of the tile against uplift or sliding down the
slope. Also known as wind clips or tile locks.

Nose Lugs: Protrusion(s) on the underside of the tile that
are designed to restrict the flow of weather between two
consecutive courses of tile.

Pan and Cover Tile: Semi-circular shape tile. Also known as
two piece mission or barrel mission tile. There are tapered
and straight two piece mission styles available.

Point-up: The application of mortar to fill voids to various
ends, sides and angles of a tile roof, which are non struc-
tural in nature.

Profile: The contour of the top surface of the tiles when
viewed from the nose end.

Rake Trim: A roof tiling accessory used to cover the inter-
section between the gable end and a roof.

Ridge Trim: The piece of ridge available to close off the
gable end and peak of a roof. Some ridge tile have an inter-
locking feature and require either a “starter” or “finisher”.

Ridge Tile: See hip/ridge tile.

Saddle Flashing: The flashing at the upper intersection
between a chimney or skylight and the roof. (Commonly
referred to as a Cricket or Backpan)

Side Clips: A fastening device for tile with a side interlock
designed to prevent rotation of the tile when subjected to
uplifting forces. Also known as hurricane clip.

Side Lap: The measurement of the overlap between a roof-
ing component and a component to one side of it.

Spaced Sheathing: Sheathing boards or battens, which are
mechanically attached to the rafters or framing members,
with gaps or spaces between them and is used in lieu of a
solid sheathing.
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Standard Weight Rooftile: Roof tile of mass/unit area of 9
lbs/ft? or greater installed weight excluding all other roof-
ing components.

Starter Tile: First course of cover tile for two piece misson.
Normally 3"-4" shorter than the field tile.

Stringer: See nailer board

Tile Thickness: Any vertical measurement of the cross sec-
tion of the tiles excluding the lapping area, head or nose
lugs, and weather checks.

Tile Thickness (visual): The overall thickness of the tile pro-
file when installed as measured from the top surface of the
lower tile to the top surface of the upper tile.

Tile Batten: See Batten

Underlayment: A water shedding membrane installed over
the roof sheathing, rafters, or trusses. The underlayment
may be rigid or roll form.

Valley: The angle of a roof where two slopes intersect
internally.

Closed Valley: Where tile(s) are cut to meet at the
center of the valley metal.

Open Valley: Where tile(s) are cut to expose the
trough area of the metal.
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Vent Tile: A tile designed to allow air circulation from the
roof space to the outside.

Water Course: The valley portions of profiled tiles along
which water drains.

Weather Blocking: A barrier of moldable or preformed rigid
material which blocks the entry of wind driven moisture at
openings between the field tile and trim tile or the field tile
and roof flashing.

Weather Checks: Protrusion(s) on the tile that are designed
to restrict the flow of water between two consecutive
courses of tile.

Width: The maximum overall dimension of the tiles as
measured perpendicular to the length of the water channel.

Wire Tie System: A roof tile fastening system approved by
the local building code, that limits the penetration of the
underlayment and allows tile to be fastened to non-nailable
roof decks.

ICBO ER-6034P 1/2002, REVISED 9/2002



	Table of Contents

	Button1: 


