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SECTION 073216 - CONCRETE ROOF TILES
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section Includes:

1. Concrete roof tiles.

2. Underlayment.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. LEED Submittals:

"Product Test Reports for Credit SS 7.2" Subparagraph below applies to LEED-NC, LEED-CS, and LEED for Schools; coordinate with requirements selected in Part 2 for concrete roof tiles.

1. Product Test Reports for Credit SS 7.2: For concrete roof tiles, documentation indicating compliance with Solar Reflectance Index requirement.

C. Samples: For each type of concrete roof tile and accessory tile indicated.

1.3 INFORMATIONAL SUBMITTALS

A. Material test reports.

B. Research/evaluation reports.

1.4 QUALITY ASSURANCE

Retain first paragraph below only if products specified in Part 2 are part of a fire-resistance-rated assembly. Indicate rating, testing agency, and testing agency's design designation on Drawings.

A. Fire-Test-Response Characteristics: Provide concrete roof tiles and related roofing materials with the fire-test-response characteristics indicated, as determined by testing identical products per test method indicated below by UL or another testing and inspecting agency acceptable to authorities having jurisdiction. Identify materials with appropriate markings of applicable testing and inspecting agency.

Retain one of three options in subparagraph below based on fire classification of roof assembly. Revise to include other standards of authorities having jurisdiction if applicable.

1. Exterior Fire-Test Exposure: [Class A] [Class B] [Class C]; UL 790 or ASTM E 108, for application and roof slopes indicated.

B. Preinstallation Conference: Conduct conference at [Project site] <Insert location>.

PART 2 -  PRODUCTS

2.1 CONCRETE ROOF TILES

A. Concrete Roof Tiles: ASTM C 1492, molded- or extruded-concrete roof tile units of shape and configuration indicated, with integral color, and free of surface imperfections. Provide with fastening holes prepunched at factory.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two subparagraphs and list of manufacturers below. See Section 016000 "Product Requirements."

1. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

2. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

a. Bartile.

b. Dectile.

c. Eagle Roofing Products.

d. Entegra Sales, Inc.

e. Hanson Roof Tile.

f. MonierLifetile LLC.

g. Staco Architectural Roof Tile.

h. Vande Hey-Raleigh Mfg., Inc.

i. Westile Roofing Products.

j. <Insert manufacturer's name>.

Retain one of three options in first subparagraph below.

3. Weight: [Normal] [Medium] [Light].

Retain one of first three subparagraphs below to describe shape. Although shape nomenclature may vary among manufacturers, traditional terms used here predominate.

4. High-Profile Shape: [Type I, Spanish or "S"] <Insert shape>.

5. Medium-Profile Shape: [Type II, French interlocking] <Insert shape>.

6. Low-Profile Shape: [Type III, flat shingle] [Type III, flat interlocking] <Insert shape>.

7. Side Configuration: [Interlocking] [Noninterlocking].

8. Size: <Insert length and width dimensions>.

Retain "Solar Reflectance Index" Subparagraph below if required for LEED-NC, LEED-CS, or LEED for Schools Credit SS 7.2. Requirement is that for roofs with slopes steeper than 2:12. Note that uncoated tile probably does not comply unless it is white.

9. Solar Reflectance Index: Not less than 29 when calculated according to ASTM E 1980, based on testing of identical products by a qualified testing agency.

Retain one of three options in first subparagraph below. If retaining first option, indicate colors, textures, and patterns in a separate schedule.

10. Colors, Blends, and Patterns: [As indicated by manufacturer's designations] [Match Architect's samples] [As selected by Architect from manufacturer's full range].

Retain applicable option in first subparagraph below.

11. Finish and Texture: [Matte, smooth] [Matte, striated] [Glazed, smooth] <Insert finish and texture>.

Options in first subparagraph below are examples only.

12. Color: [Brown] [White] [Red] [Pale red] [Green] [Gray] [Buff] <Insert color(s) if blending>.

Retain applicable options in both subparagraphs below. Insert other special accessory tiles if required.

13. [High] [Medium]-Profile-Shape Accessory Tiles: [Ridge] [ridge vent] [ridge end] [hip and hip starter] [header course] [L-shaped rake edge] [roll rake edge] [starter] [end band] [and] [terminal] <Insert accessory> units, in color matching concrete roof tiles.

14. Low-Profile-Shape Accessory Tiles: [Ridge and closed ridge end] [hip and hip starter] [header course] [L-shaped rake edge] [starter] [end band] [and] [terminal] <Insert accessory> units, in color matching concrete roof tiles.

2.2 ACCESSORIES

A. Asphalt Roofing Cement: ASTM D 4586, Type II, asbestos free.

Retain first paragraph below if adhering underlayments with cold-applied adhesives.

B. Cold-Applied Adhesive: Manufacturer's standard asphalt-based, one- or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with underlayments.

Retain one of first two paragraphs below if required for concrete roof tile application in areas not subject to freeze-thaw conditions.

C. Foam Adhesive: Two-component, polyurethane expanding adhesive recommended for application by concrete roof tile manufacturer.

D. Mortar: ASTM C 270, Type M, [natural color] [with ASTM C 979, pigmented mortar matching the color of concrete roof tiles for exposed-to-view mortar, and natural color for concealed-from-view mortar].

Retain first paragraph below if required; delete if using a tile eave closure.

E. Eave Closure: Manufacturer's standard [EPDM] [copper] [stainless-steel] [galvanized-steel] [aluminum, mill finish] <Insert sheet material> eave closure formed to shape of concrete roof tiles.

F. Ridge Closure: Manufacturer's standard EPDM ridge closure, formed to shape of concrete roof tiles.

Retain paragraph below if above-deck wood components are required. Insert material requirements if preferred.

G. Wood Nailers[, Beveled Cant Strips] [and] [Wood Battens]: Comply with requirements for pressure-preservative-treated wood in [Section 061000 "Rough Carpentry."] [Section 061053 "Miscellaneous Rough Carpentry."]

2.3 FASTENERS

If using direct deck installation method, retain first paragraph below. Brass and stainless-steel nails may also be available.

A. Roofing Nails: ASTM F 1667, [copper, 0.135-inch- (3.4-mm-)] [aluminum, 0.1055-inch- (2.7-mm-)] [hot-dip galvanized-steel, 0.1055-inch- (2.7-mm-)] diameter shank, sharp-pointed, conventional roofing nails with barbed shanks; minimum 3/8-inch- (10-mm-) diameter head; of sufficient length to penetrate 3/4 inch (19 mm) into [wood battens] [solid-wood decking] [roof-deck sheathing].

B. Felt Underlayment Nails: Aluminum, stainless-steel, or hot-dip galvanized-steel wire with low-profile capped heads or disc caps, 1-inch (25-mm) minimum diameter.

C. Wood Batten Nails: ASTM F 1667; common or box, steel wire, flat head, and smooth shank.

Retain first paragraph below for miscellaneous wiring of valley or other cut concrete roof tiles.

D. Wire Ties: [Copper] [Brass] [Stainless steel], 0.083-inch (2.1-mm) minimum diameter.

Retain first paragraph below for twisted-wire-tie system, which is an alternative to the direct deck installation method. Revise twisted-wire tie to flat metal strip if required.

E. Twisted-Wire-Tie System: Continuously twisted, two-wire unit with loops formed 6 inches (152 mm) apart, minimum [0.1-inch- (2.5-mm-) diameter brass wire and 0.06-inch- (1.5-mm-) diameter brass tie wires] [0.1-inch- (2.5-mm-) diameter copper wire and 0.06-inch- (1.5-mm-) diameter brass tie wires] [0.083-inch- (2.1-mm-) diameter stainless-steel wire and 0.037-inch- (0.94-mm-) diameter stainless-steel tie wires] [0.083-inch- (2.1-mm-) diameter galvanized-steel wire and 0.037-inch- (0.94-mm-) diameter galvanized-steel tie wires], with matching-metal folding clip anchors.

Use hook nails, also called "wind locks," in high-wind areas and on roofs steeper than 7:12.

F. Hook Nails: One-piece wind lock and concrete roof tile fastener system, minimum [0.1-inch- (2.5-mm-) diameter brass] [0.09-inch- (2.3-mm-) diameter galvanized-steel] wire, for direct deck nailing.

Tile locks in first paragraph below may be used with direct deck twisted-wire-tie system. Tile locks, also called "butt hooks," "nose clips," "nose hooks," and "wind locks," help reduce wind-induced chatter of concrete roof tiles and limit stress on the primary fastener at top of the concrete roof tile.

G. Tile Locks: [Brass] [Copper] [Stainless-steel] [Hot-dip galvanized-steel], 0.1-inch- (2.5-mm-) diameter wire device designed to secure butt edges of overlaid concrete roof tiles.

Retain paragraph below if additional wind-uplift resistance is required. Storm clips are also called "hurricane clips," "storm lock side clips," or "grip clips."

H. Storm Clips: [Brass] [Stainless-steel] [Hot-dip galvanized-steel] strap-type, 0.04-by-1/2-inch (1.0-by-13-mm), L-shaped retainer clips designed to secure side edges of concrete roof tiles. Provide with two fastener holes in base flange.

2.4 UNDERLAYMENT MATERIALS

Retain applicable underlayment products in first three paragraphs below. Retain one or more paragraphs in this article depending on whether a single or double underlayment is required. Underlayment in first paragraph, commonly called "No. 30" felt, is the lightest underlayment used with concrete roof tiles. See "Felt Underlayment" Article in the Evaluations.

A. Felt Underlayment: ASTM D 226, Type II, asphalt-saturated organic felt, unperforated.

Retain first paragraph below for coated felt underlayment. Commonly called "No. 43" felt, this medium-heavy underlayment is widely used and is acceptable to both the IBC and the IRC.

B. Felt Underlayment: ASTM D 2626, asphalt-saturated and -coated organic felt, dusted with fine mineral surfacing on both sides, unperforated.

Retain first paragraph below if using roll roofing as an underlayment. This is a heavyweight underlayment.

C. Roll Roofing Underlayment: ASTM D 6380, Class M, Type II, asphalt-saturated and -coated organic felt, mineral-granule surfaced.

Use self-adhering, polymer-modified underlayment in both subparagraphs below to resist leaks from ice-dam areas and other vulnerable roof areas. Retain first paragraph if granular-surfaced sheet is required.

D. Self-Adhering Sheet Underlayment, Granular Surfaced: ASTM D 1970, minimum of 55-mil- (1.4-mm-) thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced; with release paper backing; cold applied.[ Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

Retain paragraph below if polyethylene-faced sheet is required.

E. Self-Adhering Sheet Underlayment, Polyethylene Faced: ASTM D 1970, minimum of 40-mil- (1.0-mm-) thick, slip-resisting, polyethylene-film-reinforced top surface laminated to SBS-modified asphalt adhesive, with release paper backing; cold applied.[ Provide primer for adjoining concrete or masonry surfaces to receive underlayment.]

2.5 METAL FLASHING AND TRIM

A. Comply with requirements in Section 076200 "Sheet Metal Flashing and Trim."

1. Sheet Metal: [Copper] [Stainless steel] [Zinc-tin alloy-coated stainless steel] [Zinc-tin alloy-coated steel] [Zinc-tin alloy-coated copper] [Anodized aluminum] [Aluminum, mill finished] <Insert sheet material>.

PART 3 -  EXECUTION

3.1 UNDERLAYMENT INSTALLATION

Underlayments installed parallel to eaves are installed perpendicular to sloped roof deck. Underlayments installed parallel to the rake are installed parallel to sloped roof deck.

A. General: Comply with concrete roof tile manufacturer's written instructions and recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

Retain first paragraph below if a single layer of felt underlayment is required.

B. Single-Layer Felt Underlayment: Install on roof deck parallel with and starting at the eaves. Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of 4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten with [felt underlayment] [roofing] nails.

Retain subparagraph below if combining self-adhering sheet and felt underlayment.

1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment. Lap sides of felt over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water. Lap ends of felt not less than 6 inches (152 mm) over self-adhering sheet underlayment.

Retain first paragraph below if double layers of felt underlayment are required. Side lap and starter course dimensions are based on 36-inch- (914-mm-) wide rolls of felt underlayment. Objective is to maintain double layer of coverage with 2 inches (50 mm) to spare.

C. Double-Layer Felt Underlayment: Install on roof deck parallel with and starting at the eaves. Install a 19-inch- (485-mm-) wide starter course at eaves and completely cover with full-width second course. Install succeeding courses lapping previous courses 19 inches (485 mm) in shingle fashion. Lap ends a minimum of 6 inches (152 mm). Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten with [felt underlayment] [roofing] nails.

Retain subparagraph below if applicable.

1. Install felt underlayment on roof sheathing not covered by self-adhering sheet underlayment. Lap edges over self-adhering sheet underlayment not less than 3 inches (75 mm) in direction to shed water.

Retain first paragraph below if a double layer of felt/roll roofing underlayment is required.

D. Double-Layer Felt/Roll Roofing Underlayment:

1. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves. Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of 4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten with [felt underlayment] [roofing] nails.

2. Install roll roofing underlayment, in parallel courses, in same direction as felt underlayment. Lap ends a minimum of 6 inches (152 mm). Stagger end laps between succeeding courses at least 72 inches (1830 mm).

a. Mechanically fasten over felt underlayment.

b. Adhere to felt underlayment with [uniform coating of cold-applied adhesive] [uniform coating of asphalt roofing cement].

Retain first paragraph below for installing a single layer of self-adhering sheet underlayment.

E. Self-Adhering Sheet Underlayment: Install wrinkle free; comply with low-temperature installation restrictions of underlayment manufacturer if applicable. Install at locations indicated, lapped in direction to shed water. Lap sides not less than 3-1/2 inches (89 mm). Lap ends not less than 6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses. Roll laps with roller. Cover underlayment within seven days.

Retain paragraph below if a double layer of felt/self-adhering sheet underlayment is required.

F. Double-Layer Felt/Self-Adhering Sheet Underlayment:

1. Install single layer of felt underlayment on roof deck parallel with and starting at the eaves. Lap sides a minimum of 2 inches (50 mm) over underlying course. Lap ends a minimum of 4 inches (100 mm). Stagger end laps between succeeding courses at least 72 inches (1830 mm). Fasten with [felt underlayment] [roofing] nails.

2. Install self-adhering sheet underlayment, wrinkle free, on felt underlayment. Comply with low-temperature installation restrictions of underlayment manufacturer if applicable. Lap sides not less than 3-1/2 inches (89 mm) in direction to shed water. Lap ends not less than 6 inches (152 mm), staggered 24 inches (610 mm) between succeeding courses. Roll laps with roller. Cover underlayment within seven days.

3.2 METAL FLASHING INSTALLATION

A. General: Install metal flashings and other sheet metal to comply with requirements in Section 076200 "Sheet Metal Flashing and Trim."

1. Install metal flashings according to concrete roof tile manufacturer's written instructions and recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual."

3.3 WOOD NAILERS[ AND BATTENS]

Retain first paragraph below for high-profile concrete roof tiles; retain applicable options.

A. Install wood nailers at [ridges] [hips] [rakes] and securely fasten to roof deck.

B. Install beveled wood cant at eaves and securely fasten to roof deck.

Retain paragraph below if battens are required. Wood battens installed perpendicular to sloped roof deck are installed horizontally or parallel to eaves. Counter battens installed parallel to sloped roof deck are installed vertically or parallel to rakes. This Section specifies conventional concrete roof tile installation with battens installed horizontally and counter battens installed vertically.

C. Install nominal 1-by-2-inch (25-by-50-mm) <Insert dimensions> wood battens horizontally [over 1/2-inch- (13-mm-) high, pressure-preservative-treated wood lath strips] [in 48-inch (1200-mm) lengths with ends separated by 1/2 inch (13 mm),] at spacing required by concrete roof tile manufacturer, and securely fasten to roof deck.

Retain subparagraph below if counter battens are required.

1. Install nominal 1-by-2-inch (25-by-50-mm) <Insert dimensions> wood counter battens vertically spaced [24 inches (610 mm)] <Insert dimension> apart and securely fasten to roof deck.

3.4 CONCRETE ROOF TILE INSTALLATION

A. General: Install concrete roof tiles according to manufacturer's written instructions, to recommendations in TRI/WSRCA's "Concrete and Clay Roof Tile Design Criteria Installation Manual for Moderate Climate Regions," and to NRCA's "The NRCA Roofing and Waterproofing Manual."

1. Maintain uniform exposure and coursing of concrete roof tiles throughout roof.

2. Extend tiles 2 inches (50 mm) over eave fasciae.

Retain one or more of first three subparagraphs below.

3. Nail Fastening: Drive nails to clear the concrete roof tile so the tile hangs from the nail and is not drawn up.

a. Install wire through nail holes of cut tiles that cannot be nailed directly to roof deck, and fasten to nails driven into deck.

4. Wire-Tie Fastening: Install wire-tie systems and fasten concrete roof tiles according to manufacturer's written instructions.

5. [Foam-Adhesive] [Mortar] Setting: Install concrete roof tiles according to TRI/FRSA's "Concrete and Clay Roof Tile Installation Manual."

Retain first subparagraph below for auxiliary side fastening of concrete roof tiles.

6. Install storm clips to capture edges of longitudinal sides of concrete roof tiles and securely fasten to roof deck.

Retain first subparagraph below for locking butt edge of overlying concrete roof tile to head of underlying tiles.

7. Install concrete roof tile locks to support and lock overlying tile butts to underlying tiles.

8. Cut and fit concrete roof tiles neatly around roof vents, pipes, ventilators, and other projections through roof. Fill voids with mortar.

9. Install concrete roof tiles with color blend approved by Architect.

Retain first paragraph below for flat shingle concrete roof tile installation.

B. Flat Shingle Concrete Roof Tile Installation:

1. Maintain 2-inch (50-mm) head lap between succeeding courses of concrete roof tiles.

2. Offset joints by half the concrete roof tile width in succeeding courses.

3. Extend concrete roof tiles 1 inch (25 mm) over fasciae at rakes.

4. Install ridge tiles in [V-ridge] [saddle] [mitered] configuration with laps facing away from prevailing wind. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first subparagraph below for closing void at junction of ridge tiles with high-profile concrete roof tiles. Special ridge closure tiles are also called "top fixture tiles."

a. Close voids where ridge tiles meet concrete roof tiles with [ridge closure tiles] [mortar struck with face of ridge cover tiles].

5. Install hip tiles in [V-ridge] [saddle] [mitered] configuration. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain subparagraph below for mortar-filling voids at junction of hip tiles with high-profile concrete roof tiles.

a. Fill voids with mortar where hip tiles meet concrete roof tiles, and strike mortar flush with face of hip cover tiles.

Retain first paragraph below for flat interlocking concrete roof tile installation.

C. Flat Interlocking Concrete Roof Tile Installation:

1. Provide minimum 3-inch (75-mm) lap between succeeding courses of concrete roof tiles.

2. Offset joints by half the concrete roof tile width in succeeding courses.

3. Install L-shaped rake tiles.

4. Install ridge tiles in [V-ridge] [saddle] [mitered] configuration with laps facing away from prevailing wind. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first subparagraph below for closing void at junction of ridge tiles with high-profile concrete roof tiles. Special ridge closure tiles are also called "top fixture tiles."

a. Close voids where ridge tiles meet concrete roof tiles with [ridge closure tiles] [mortar struck with face of ridge cover tiles].

5. Install hip tiles in [V-ridge] [saddle] [mitered] configuration. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain subparagraph below for mortar-filling voids at junction of hip tiles with high-profile concrete roof tiles.

a. Fill voids with mortar where hip tiles meets concrete roof tiles, and strike mortar flush with face of hip cover tiles.

Retain first paragraph below for low-profile, interlocking concrete roof tile installation.

D. Low-Profile, Interlocking Concrete Roof Tile Installation:

1. Provide minimum 3-inch (75-mm) lap between succeeding courses of concrete roof tiles.

2. Install L-shaped rake tiles.

3. Install ridge tiles with laps facing away from prevailing wind. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first paragraph below for high-profile concrete roof tile installation, including interlocking and overlapped tiles.

E. High-Profile Concrete Roof Tile Installation:

1. Install [tile] [sheet metal] [EPDM] eave closure.

2. Provide minimum 3-inch (75-mm) lap between succeeding courses of concrete roof tiles.

3. Install [L-shaped] [roll] rake tiles.

4. Install ridge tiles with laps facing away from prevailing wind. Seal laps with [asphalt roofing cement] [butyl sealant] [elastomeric sealant].

Retain first paragraph below for open valleys.

F. Open Valleys: Cut concrete roof tiles at open valleys to form straight lines. [Maintain uniform width of exposed open valley] [Widen exposed portion of open valley 1/8 inch in 12 inches (1:96)] from highest to lowest point.

1. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.

2. Do not nail tiles to metal flashings.

Retain first paragraph below for closed valleys.

G. Closed Valleys: Cut concrete roof tiles at closed valleys to form straight lines, trimming upper concealed corners of tiles. Maintain uniform gap at centerline of valley of [1/2 to 3/4 inch (13 to 19 mm)] [3/4 to 1 inch (19 to 25 mm)].

1. Drill or notch cut valley tiles and wire-tie to fastener placed clear of valley metal flashings.

2. Do not nail tiles to metal flashings.

H. Remove and replace damaged or broken concrete roof tiles.
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