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SECTION 07324 (07 32 16)

CONCRETE ROOFING TILES

PART 1 GENERAL

1.1 SECTION INCLUDES
A. Concrete roof tiles.

B. Underlayment, Fasteners, Adhesive, Mortar, and Coatings.

C. Associated flashing.
1.2 RELATED SECTIONS
A. Section 01572-Construction Waste Management.

B. Carpentry-Section 06100.

C. Roof Flashing and Sheet Metal-Section 07600.

1.3 REFERENCES

A. ASTM C91-Standard Specification for Masonry Cement.

B. ASTM C144-Standard Specification for aggregate for Masonry Mortar.

C. ASTM C270-Standard Specification for Mortar for Unit Masonry.

D. ASTM C557-Standard Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing.

E. ASTM C1492-Standard Specification for Concrete Roof Tile.
F. ASTM D312-Standard Specification for Asphalt Used in Roofing.

G. ASTM D3019 Standard Specification for Lap Cement Used with Asphalt Roll Roofing, Non-fibered, Asbestos Fibered, and Non-Asbestos Fibered.

H. ASTM D3498-Standard Specification for Field-Gluing Plywood to Lumber Framing for Floor Systems.
I. ASTM D4586-Standard Specification for Asphalt Roof Cement, Asbestos-Free.

J. ASTM E 1980 Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces.
K. NRCA MS104-The NRCA Steep Roofing Manual; National Roofing Contractors Association.

L. RTI-Concrete and Clay Tile Roof Design Criteria Manual, Sub-Tropic Regions; Roof Tile Institute.

M. SMACNA (ASMM)-Architectural Sheet Metal Manual; Sheet Metal and Air Conditioning Contractors' National Association.

N. UL (RMSD)-Roofing Materials and Systems Directory; Underwriters Laboratories Inc.

1.4 SUBMITTALS

A. Product Data:  Provide data indicating material characteristics, performance criteria, and limitations.
1. Recycled Content:

(a) Indicate recycled content; indicate percentage of pre-consumer and post-consumer recycled content per unit of product.

(b) Indicate relative dollar value of recycled content product to total dollar value of product included in project.

(c) If recycled content product is part of an assembly, indicate the percentage of recycled content product in the assembly by weight.

(d) If recycled content product is part of an assembly, indicate relative dollar value of recycled content product to total dollar value of assembly.
2. Regional Materials:

(a) Sourcing location(s): Indicate location of extraction, harvesting, and recovery; indicate distance between extraction, harvesting, and recovery and the project site.

(b) Manufacturing location(s): Indicate location of manufacturing facility; indicate distance between manufacturing facility and the project site. 

(c) Product Value: Indicate dollar value of product containing local/regional materials; include materials cost only.

(d) Product Component(s) Value: Where product components are sourced or manufactured in separate locations, provide location information for each component. Indicate the percentage by weight of each component per unit of product.

3. Solar Reflectance Index product data.

B. Shop Drawings:  Indicate metal flashings, jointing methods and locations, fastening methods and locations, and installation details.

C. Samples:  Submit two sets of tile colors; for color selection.

D. Manufacturer's Instructions:  Indicate installation criteria and procedures.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Complete current Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
1.5 QUALITY ASSURANCE

A. Code Compliance.

1. Building Code:  The complete roofing system shall comply with all applicable requirements of the Florida Building Code.

2. Product Approvals:  Roofing system shall have current FBC HVHZ Protocols and required product Notice of Acceptance (NOA) for each roofing system applied to each type of substrate.

3. Wind Resistivity:  Execute the installation of the roofing system (including insulation and flashings) to comply with wind resistivity requirements of applicable building codes for specific negative wind pressures at various building elevations (heights) as indicated on the Drawings.

(a) Calculations:  Wind load calculations shall be prepared by a licensed structural engineer registered in the State of Florida in accordance with ASCE 7.
B. Manufacturer’s qualifications:  Company specializing in manufacturing products specified in this section, with not less than 5 years of documented experience.

C. All components of the roof tile system shall be tested and have Metro-Dade County Product Approval.
D. Installer’s Qualifications:  Company specializing in installation of products specified in this section, with not less than 3 years of documented experience.

1.6 PRE-INSTALLATI0N MEETING

A. Shall not occur without approved Shop Drawings by the Contractor and A/E.  Shall convene a minimum of three weeks before starting work of this section.

B. Required Attendees:

1. Contractor.

2. Roofing subcontractor.

3. Roof System Manufacturer.

4. Any other subcontractors associated with roofing work.

5. Owner’s Maintenance Foreman.

6. Architect.

C. The Contractor shall make arrangements for the meeting and notify the parties required to attend.
D. Agenda shall include:

1. Review preparation and installation procedures and coordinating and scheduling required with related work.

2. Review design.

3. Review Shop Drawings and associated submittals.

4. Review manufacturer's technical materials.

1.7 DELIVERY, STORAGE AND HANDLING

A. Store materials in safe place, away from traffic and construction activity.

B. Do not stack tiles on roof in manner which could endanger stability of structure due to concentrated loads; distribute stacks of tile uniformly in accordance with loading chart.

1.8 JOB CONDITIONS

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

1.9 WARRANTY

A. Materials:  Manufacturer’s limited warranty against defects for 20 years.

B. Workmanship:  Installer’s limited warranty against defects for 2 years.

PART 2 PRODUCTS

2.1 MATERIALS

A. All Concrete roofing tiles, roofing felt, fasteners, and flashing materials are to contain recycled content.
B. Minimum Solar Reflectance Index (SRI):  Compliant with ASTM E1980, 78 for roofs less than or equal to a 2:12 pitch and 29 for roofs greater than or equal to a 2:12 pitch.
2.2 CONCRETE TILES

A. Manufacturer:  Subject to compliance with the specified requirements, provide products by the following:

1. Portland Cement Concrete Tile:  “Saxony 900 Shake” or “Vanguard Roll” by Monier Life Tile conforming to ASTM C1492.
B. Substitutions:

1. Will be considered by the A/E and Owner when submitted per requirements of Division-0, Division-1, and Section 01630-Product Substitution Procedures.

C. Use thick butt tile along eaves.

D. Surface Finish:  Raised ridges, randomly placed.

E. Integral Color:  Color through tile as selected from manufacturer’s selections of seven colors.

F. Approximate installed weight:  12.5 pounds each.

G. Meet or exceed the requirements of UBC Standard 32-12 for absorption and permeability.

H. Meet or exceed dynamic wind and water resistance, and static pressure uplift requirements of the Florida Building Code and design pressures shown on Contract Documents.

I. Meet or exceed minimum FBC break and crushing strength requirements.

2.3 ASPHALT-SATURATED ROOFING FELT (Underlayment)

A. Inorganic.

1. 30 lb.:  Conforming to ASTM, D-2178, Type VI, 36 inches wide.

2. 90 lb.:  Conforming to ASTM, D-3909, 36 inches wide, mineral surfaced.

2.4 FASTENERS

A. Nails/Screws, Mortar, and Foam:  Use in compliance with Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
2.5 METAL FLASHINGS

A. Flashing shall be stainless steel.  Coordinate with Section 07600-Metal Roof Flashing and Trim.  See detail drawings for typical shapes.

2.6 ADHESIVES/SEALANTS

A. Asphalt Plastic Cement:  Conforming to ASTM D4586, Type II, non-asbestos, non-running, heavy body material composed of asphalt and other mineral ingredients.

B. Cold Process Liquid Roof Coating:  Conforming to ASTM D3019, Type II.

C. Hot Steep Asphalt:  Conforming to ASTM D312, Type III & IV.

D. Structural Bonding Adhesive:  Conforming to ASTM C557 or ASTM D3498.

2.7 MORTAR

A. Materials:

1. Blended Cements:  Conforming to ASTM C-91, Type “M”

2. Sand: Conforming to ASTM C144, clean and free of organic materials, uniformly graded.

3. Integral Coloring Compound: Color fast synthetic oxide to match tile color.

4. Water:  Potable.

B. Mixes: Conforming to ASTM C270-Type “M” mortar.

1. Pre-mix bagged mortar product:  Conform to ASTM C91 Type “M” (sand).

2. Light weight aggregate:  Cement mortar pre-mixed and bagged.

2.8 COATINGS

A. Paint:  Color coordinated paint provided by tile manufacturer for painting tile, flashing and/or accessories as required for touch up only.

B. Acrylic Sealer:  Provided by tile manufacturer for point-up mortar and other surfaces as required.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify that surfaces to receive tile are uniform, smooth, sound, clean, dry, and free of irregularities.

B. Verify that work of other trades, which may affect tile installation, has been completed (i.e. stucco, painting, plumbing, etc.)

C. Do not start tile installation until unsatisfactory conditions are corrected.
3.2 SUB-ROOF APPLICATION

A. Underlayment (Dry-in):

1. Starting at the eave edge, apply a course of No. 30 minimum felt horizontally along roofline.  Lap roll ends 12 inches.
2. Tin cap and secure felt with nails at 12 inches grid staggered in two rows in field and 6 inches on center at laps.

3. Apply the next course and each succeeding course in the same manner, allowing a 2 inches minimum overlap along length and 6” minimum overlap at end joints.

4. Extend felt 4 inches up abutting walls and other protrusions.

5. Overlap ridges 12 inches minimum.

B. Eave and Gable Edging Metal:

1. Nail Metal eave drip along and directly on top on No. 30 dry-in felt at maximum 6 inches on center, lapping joints 4 inches minimum.  Apply plastic cement between laps.

C. Flashings:

1. Nail metal within 1 inch of outside edge maximum of 6 inches on center.  Lap joints 4 inches and apply plastic cement between laps.

2. Seal along edge of vertical flange covering all nail penetrations with plastic cement.

D. Roof penetrations:  Flash all penetrations, etc. in accordance with flashing installation above and as detailed on Drawings.

E. Underlayment (Mopped):

1. Starting at the eave edge, apply a course of mineral surfaced roofing felt, horizontally along the roofline, lapping roll ends a minimum of 12 inches.  Thoroughly mop between sheets with asphalt so that no felt touches felt.

2. Back nail 1 inch from top of sheet a maximum 12 inches on center through tin caps to resist roof slippage.

3. Apply next course and each succeeding course in the same manner allowing 2 inches minimum overlap.  Lap end joints and hip and ridge minimum 6 inches.  Weave felt through valley areas.

4. Trim felt at abutting walls and other protrusions.

5. Thoroughly mop mineral surfaced roll roofing to all flashings and roof penetrations in order to insure water tightness.

3.3 TILE APPLICATION

A. Marking off:

1. Chalk horizontal and vertical lines on the underlayment to guide tile application.  Layout rows in accordance with manufacturer’s layout instructions.  Provide for a tile head lap per manufacturers written instructions and per Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).

B. Installation:

1. Stack tiles uniformly on roof to facilitate application, roof loading and minimize tile movement, in accordance with manufacturer’s instructions.  Leave tiles stacked for a period of not less than 48 hours before starting tile installation, to allow roof structure to adjust to the weight of the tile.

2. Ensure all tile overhangs drip edge evenly.

3. Nails/Screws, Mortar, and Foam:  Use in compliance with Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
4. Wall Abutments:  Cut tile to fit adjacent to wall-to-wall base.  Place mortar along base of wall to fill small voids between tile and wall and to provide consistent line along wall.  Point to match tile contour.

5. Roof Protusions:  Cut tile to accommodate all roof penetrations and fill all voids with mortar.  Point to match tile surface.

6. Flush Gables:  Fill space between tiles and deck with mortar and finish flush with metal edge.

7. Acrylic Sealer:  Apply to all exposed mortar.

8. Do not walk on roofing for a minimum of 72 hours after installation is complete.

3.4 ADJUST AND CLEAN

A. Damaged Tile Replacement:

1. Remove damaged tile, mortar and nails (if any).

2. Repair torn underlayment and seal nail penetrations, if any, with plastic cement.

3. Apply 3/8 inch wide bead adhesive 2 inch in length along underside of butt end of replacement tile.

4. Immediately set tile in position assuring proper contact with adhesive is made.

5. Leave undisturbed a minimum of 72 hours.

B. Re-adhering Loose Tile:

1. Lift butt end of loose tile and apply 3/8 inch wide bead of adhesive full tile width along the head of the lower tile course where overlapping tile makes contact.

2. Immediately press tile into position assuring proper contact with adhesive is made.

3. Leave undisturbed a minimum of 72 hours.

C. Clean Up:

1. Remove broken tiles and other debris.

2. Sweep entire roof to remove cement dust and any foreign materials.

D. Roof Trafficking:

After completion of roof tile work, it will be the Contractor’s responsibility to insure that no traffic be allowed on finished roof, as this may result in damage to the tiles and for sub-roof.  Any damage as a result shall be repaired over to the full satisfaction of the Consultant and Owner, at no additional costs.

1. When absolutely necessary to traverse the roof after setting time, walk on the tile headlap (overlap) in a horizontal or diagonal fashion.  Refrain from vertical movement where possible.
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