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SECTION 07560 (07 56 00)

COLD FLUID-APPLIED ROOFING

(LIQUID-APPLIED MEMBRANE SYSTEM)

GENERAL

1.1 SECTION INCLUDES
A. Work shall include only the following: the preparation of existing horizontal concrete decks over non-conditioned space and or existing concrete eyebrow surfaces that may require treatment, and all incidental flashing/counter flashing and edge flashing. 
1.2 RELATED SECTIONS:
A. Section 01000 General Requirements

B. Section 01100 Summary of Work

C. Section 03300 Cast-in-Place Concrete 
D. Section 03700 Concrete Repair
E. Section 07920 Joint Sealants

1.3 REFERENCES

A. ASTM International (ASTM): Standard Guides Specification for Cold Liquid-Applied membranes
1. ASTM C957 (2017) – Standard specification for High Solids Content, Cold Liquid-Applied Elastomeric waterproofing membrane with an integral wearing surface.

2. ASTM C1127 (2015) – Standard Guides for the Use of High Solids Content, Cold Liquid-Applied Elastomeric waterproofing membrane with an integral wearing surface.

3. ASTM C836 - Standard specification for High Solids Content, Cold Liquid-Applied Elastomeric waterproofing membrane for use with Separate Wearing Course.

4. ASTM C898 - Standard Guide for Use of High Solids Content, Cold Liquid-Applied Elastomeric waterproofing membrane for use with Separate Wearing Course.

5. ASTM C1471 - Standard Guide for Use of High Solids Content, Cold Liquid-Applied Elastomeric waterproofing membrane on Vertical Surfaces.

B. ASTM International (ASTM): Standardized field test methods for Cold Liquid-Applied membranes.
1. ASTM D7234 (2012) – Standard Test Method for Pull-Off Adhesion Strength of Coating on Concrete Using Portable Pull-Off adhesion Testers.

2. ASTM D4541 - Standard Test Method for Pull-Off Strength of Coating on Using Portable adhesion Testers.

3. ASTM D6677 - Standard Test Method for Evaluating adhesion by Knife.
4. ASTM D090 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds.
C. OTHERS
1. ASTM C1371 - Standard Test Method for Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers.

2. ASTM C1549 - Standard Test Method for Determination of Solar Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer.

3. ASTM D522 - Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings.

4. ASTM D1079 – Standard Terminology Relating to Roofing and Waterproofing.

5. ASTM D1644 - Standard Test Methods for Nonvolatile Content of Varnishes.

6. ASTM D2370 - Standard Test Method for Tensile Properties of Organic Coatings.

7. ASTM D2697 - Standard Test Method for Volume Nonvolatile Matter in Clear or Pigmented Coatings.

8. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content of Paints and Related Coatings.

9. ASTM E84- Standard Test Method for Surface Burning Characteristics of Building Materials.

10. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

11. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces.

D. American National Standards Institute (ANSI)
1. ANSI/SPRI/FM 4435/ES-1 - Wind Design Standard for edge System Used with Low Slope Roof System.
2. ANSI/FM 4474 – American National Standard for Evaluating the Simulated Wind Resistance of Roof Assemblies Using Static Positive and/or Negative Differential Pressures.

E. Cool Roof Rating Council (CRRC).

F. Environmental Protection Agency (EPA):

1. EPA Method 24 - Surface Coatings.

2. EPA Energy Star.

G. Factory Mutual (FM).

H. National Roofing Contractors Association (NCRA)

I. Federal Specifications Standards:

1. TT-C-555B - Coating, Textured (For Interior and Exterior Masonry Surfaces).

J. Florida Building Code (FBC) latest edition

1. Miami Dade Notice of Acceptance (NOA).

2. FBC HVHZ Protocols

3. Other rational analysis as accepted by AHJ.
4. ASCE 7

K. Underwriters Laboratories (UL):

1. UL 790 - Flammability Characteristics.

2. UL 1256 – Fire Test of Roof Deck construction
1.4 PERFORMANCE REQUIREMENTS

A. Provide Liquid-Applied Membrane System which shall be resin or silicone-based roofing system with elastomeric roof coating corresponding to existing non-conditioned space with concrete roof decks and concrete eyebrow surfaces treated with appropriate corresponding system primer and including all incidental flashing/counter flashing and edge flashing that prevents the passage of liquid water.

B. Liquid-applied Membrane System provided shall consists of two part or multiple components that come together to form a fully adhered, seamless, and self-flashing membrane. Components shall include liquid applied coatings and mesh membranes to create a system that preserves and protects the integrity of the building. 

C. Liquid-applied Membrane System selected shall not be susceptible to chalking, breaking down or become brittle from prolonged exposure to UV rays. System shall not be prone to lose mil thickness as they age and be resistance to ponding.

1.5 SUBMITTALS

A. Product Data for each type of cold fluid-applied roofing or membrane system selected, including manufacturer’s printed instructions for evaluating, preparing, and treating the substrate, technical data, and tested physical and performance properties.

B. Shop Drawings indicating scope and showing locations and extent of area of application of cold fluid-applied roofing or membrane system, including details for substrate, joints and cracks, sheet flashings, penetrations, and other termination conditions.

C. Samples, 3-by-6-inch minimum size of each cold fluid-applied roofing system material required for Project.

D. Installer certificates signed by manufacturer certifying that Installers comply with requirements under the “Quality Assurance” Article below.

E. Product test reports from a qualified independent testing agency evidencing compliance of cold fluid-applied roofing system with requirements based on comprehensive testing of current product formulations.

F. Warranty shall be 20 years NDL. (Provide sample of 20 years warranty as part of submittals).

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Certified in writing by fluid-applied roofing/membrane system manufacturer as qualified to install manufacturer’s roofing system.  Shall have at least three years documented experience in installing materials of types specified and shall have successfully completed at least three projects of similar scope and complexity.

B. Manufacturer Qualifications:  Company specializing in cold fluid-applied roofing or membrane similar to this Project for a minimum of five years.

C. Single-Source Responsibility: The fluid-applied roofing or membrane system materials shall be single-source from the same manufacturer regularly engaged in manufacturing such system.

1.7 MOCKUP
A. Apply fluid-applied roofing or membrane system application to concrete wall or roof deck mock-up as project conditions permit to demonstrate surface preparation, joint and crack treatment, thickness, texture, and standard of workmanship.

1. Notify Project Consultant one week in advance of the dates and times when mock-up will be completed.

2. If Project Consultant determines that mock-up does not meet requirements, reapply waterproofing until mock-up is approved.

3. Retain and maintain approved mock-up during construction in an undisturbed condition as a standard for judging the completed liquid-applied roofing system.

1.8 PRE-INSTALLATION MEETING

A. Pre-installation meeting 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. Installer.

3. Cold Liquid-Applied Roofing/membrane Manufacturer.

4. Any other subcontractors associated with Cold Liquid-Applied Roofing work.

5. Owner’s Maintenance Foreman.
6. Project Consultant.

C. The Contractor shall plan for the meeting and notify the parties required to attend.  Notify participants at least 3 weekdays before meeting.
D. Agenda:  review requirements for Cold Liquid-Applied Roofing, including surface preparation specified under other Sections, substrate conditions and pretreatment, minimum curing period, forecasted weather conditions, special details and sheet flashings, installation procedures. Inspection and testing procedures, and protection and repairs.
1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original containers with seals unbroken, labeled with manufacturer’s name, product brand name and type, date of manufacture, shelf life, and directions for storing and mixing with other components.

B. Store materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by Cold Liquid-Applied Roofing manufacturer.  Protect stored materials from direct sunlight.

C. Remove and replace material that cannot be applied within its stated shelf life.

1.10 PROJECT CONDITIONS

A. Environmental Limitations:  Apply Cold Fluid-Applied Roofing or membrane system within the range of ambient and substrate temperatures recommended by the manufacturer.  Do not apply Cold Fluid-Applied Roofing or membrane system to a damp or wet substrate, when relative humidity exceeds 85 percent, or when temperatures are less than 5 degrees Fahrenheit above dew point.

1. Do not apply Cold Fluid-Applied Roofing or membrane in rain, fog, or mist, or when such weather conditions are imminent during the application and curing period.

B. Maintain adequate ventilation during application and through complete curing of waterproofing materials.

1.11 WARRANTY

A. General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.

B. Special Warranty:  Submit a written warranty signed by Cold Fluid-Applied Roofing or membrane system manufacturer and Installer agreeing to repair or replace fluid-applied roofing system that does not meet requirements or that does not remain watertight within the specified warranty period.  Warranty does not include failure of Cold Fluid-Applied Roofing system due to failure of substrate prepared and treated according to requirements or formation of new joints and cracks in substrate that exceed 1/16 inch in width.

1. Warranty Period:  20 years after date of Substantial Completion.

PRODUCTS

1.12 MANUFACTURERS

A. Manufacturers are accepted upon certification that all requirements of this specification are met. All liquid applied membrane and accessories shall be manufactured by a single source supplier.
1.13 COLD FLUID-APPLIED ROOFING SYSTEM – SILICONE COATING
(Liquid-Applied Membrane System)
A. Provide cold fluid-applied roofing system (Liquid-Applied Membrane System) materials recommended by manufacturer to be fully compatible with and able to develop bond to substrate under conditions of service and application required, as demonstrated by manufacturer’s printed physical requirements as certified by a qualified independent testing agency and field experience.

1. Description: Liquid-Applied Membrane System and Flashing System consists of a two-component, fast-curing, polymethacrylate resin and a non-woven, chopped strand fabric reinforcement; this system provides an elastomeric, monolithic membrane. System to be installed per manufacturer’s recommendation.
2. Performance Requirements:

(a) Liquid-Applied Membrane System:

(1) Base Coat: 25 mils wet (1.56 gal/100sf)
(2) Top-Coat: 25 mils wet (1.56 gal/100sf)

(3) VOC ASTM D2369-81: <50 g/l
(4) Volume Solids ASTM D2697: 92-96%

(5) UL 790, Class A and Class B.

(6) Liquid-applied membrane system shall have Miami Dade Notice of Acceptance (NOA), FBC HVHZ Protocols or other rational analysis as accepted by AHJ.

(7) Factory Mutual.

(b) Tensile Strength per ASTM D2370: 200 psi (1380 kPa).

(c) Elongation at Break per ASTM D2370: 350 percent.

(d) Solids by Volume per ASTM D2697: Minimum 92 percent.

(e) Solids by Weight per ASTM D1644: Minimum 92 percent.

(f) Tack Free Time per ASTM D3960: 45 to 60 minutes.

(g) Skin Over Time per WPSTM C-560: 20 to 25 minutes.

(h) Durometer Hardness, Shore A per ASTM D2240: 36.

(i) Total VOC per EPA Method 24: Less than 3.2 oz per gal (2.4 g/L).

(j) Permeance per ASTM E96: 9.3 perms.

(k) Tear Resistance per ASTM D624: 32 lbf/in (5.6 kN/m).

(l) Low Temperature Flexibility per ASTM D522: Pass.

(m) Resistance to Wind Driven Rain per TT-C-555B: Pass.

(n) Surface Burning Characteristics per ASTM E84: Class A, Flame Spread Index of 10, Smoke Developed Index of 185.

** NOTE TO SPECIFIER ** Delete substrate options not required.

3. Substrate: Concrete Deck
** NOTE TO SPECIFIER ** Delete color options not required. Solar reflectance and emittance values will vary slightly for different colors, however only white is actually tested. Contact manufacturer if more detailed information is required.

4. Color: White when applicable with SRI requirements:
(a) Initial Solar Reflectance per ASTM C1549: 85 percent.

(b) Initial Emittance per ASTM C1371: 0.89.

(c) Initial SRI Value per ASTM E1980: 82 min.

(d) Aged Solar Reflectance per ASTM C1549: 80 percent.

(e) Aged Emittance per ASTM C1371: 90.

(f) Aged SRI Value per ASTM E1980: 64 min.

5. Color: Architectural/aesthetic consideration for exposed and or visible decks on building façade refer to Section 3.2 of this specification.
6. Limitations as per manufacturer available product information.
1.14 ACCESSORIES
A. Primer:  Manufacturer’s standard factory-formulated primer recommended for liquid-applied membrane system selected.
B. Reinforcing Strip:  Manufacturer’s recommended fiberglass mesh or polyester fabric.

C. Joint Sealant:  Multicomponent polyurethane sealant complying with ASTM C 920 Type M, Class 25, Grade NS for sloping and vertical applications or Grade P for deck applications.  Use NT as recommended by manufacturer for substrate and joint conditions and for compatibility with liquid-applied membrane system selected.

EXECUTION

1.15 EXAMINATION

A. Examine substrates, areas, and conditions under which waterproofing systems will be applied, with Installer present, for compliance with requirements.  Do not proceed with installation until unsatisfactory conditions have been corrected.

1. Do not proceed with installation until after the minimum concrete curing period recommended by manufacturer.

2. Verify substrate is visibly dry and free of moisture.  Test for capillary moisture by the plastic sheet method according to ASTM D 4263.

3. Notify Project Consultant in writing of anticipated problems using waterproofing over substrate.

1.16 EXISTING BUILDING ARCHITECTURAL AESTHETIC

Application and installation of liquid-applied membrane system where visible shall maintain the existing building architectural aesthetics. Careful consideration shall be given for applicability and selection of liquid-applied membrane system colors in visible areas where the overall building aesthetics will be affected. Owner – Office of Capital Programs (OCP) Pre-construction, and project consultant shall be consulted for approval prior to installation that affects the building aesthetics.
1.17 SURFACE PREPARATION

A. Clean and prepare substrate according to manufacturer’s recommendations.  Provide clean, dust-free, and dry substrate for installation.

B. New Concrete Deck: New structural concrete decks must be dry and free of release agents and curing prior to the installation liquid applied membrane, remove any concrete laitance present before installation. Properly prepare the concrete and remove any release agents or curing compounds by any of the following methods: 1. Abrasive blasting as per ASTM D 4259-88. 2. Shot blast as per ASTM D 4259-88 for horizontal surfaces.
Spalls, void, and cavities on vertical or horizontal surfaces must be repaired before application of primer and membrane. New concrete should be 3,500 psi and cured for 28-days minimum in accordance with ACI-308 or as required to assure a dry substrate. Membrane must not be applied over soft or scaling brick or masonry, faulty mortar joints, or walls with broken, damaged, or leaking coping.

Existing Concrete Deck: Existing concrete decks must be clean, dry, and free of oil, grease and loose powder or debris. Remove existing concrete laitance if present. Method of surface preparation existing concrete to be required under New Concrete Deck.

C. Mask off adjoining surfaces not receiving liquid applied membrane to prevent spillage or overspray affecting adjacent areas.
D. Remove grease, oil, form release agents, paints, and other penetrating contaminants from concrete.  Remove fins, ridges, and other projections and fill honeycomb, aggregate pockets, and other voids.

E. Area of minor surface deterioration of ¼ inch or greater in depth shall be repaired to prevent possible ponding of the system, leading to excessive usage of primer and resin.

F. New or existing concrete shall be free of oil, grease, curing compounds, loose particles, moss, algae growth, laitance, friable matter, dirt, bituminous products, and previous applied materials.
G. Moisture content:  New or existing concrete shall be dry with a maximum moisture content of five per cent (5%). Determinations of moisture content shall be performed by the Contractor. One of the following tests shall be performed to confirm moisture levels in the concrete deck: 1. Moisture Meter 2. Plastic Sheet Method (ASTM D 4263 3. Dryness Check Via Condensation on Glass – NRCA Roofing and Waterproofing Manual, Fourth Edition, Volume 2 (page 1785).
1.18 SUBSTRATE PATCHING, LEVELING, CRACK REPAIR AND TREATMENT
A. All joints, cracks, voids, fractures, and indentation in the substrate (vertical and horizontal surfaces) must be repaired before the application of membrane system. All repairs of joints, cracks, voids, fractures, and indentation must be per manufacturer’s recommendations.
B. Remove dust and dirt from joints and cracks complying with ASTM D 4258 prior to coating surfaces.

C. Static (non-moving) and Dynamic (moving) cracks to be repaired respectively per manufacturers recommendations.

D. Prepare vertical and horizontal surfaces at terminations and penetrations through liquid applied roofing and at expansion joints, and sleeves according to ASTM C 898 and manufacturer’s recommendations.

E. Prime substrate as recommended by liquid applied membrane manufacturer.

1.19 LIQUID-APPLIED MEMBRANE SYSTEM APPLICATION

A. Ambient condition: Primers and finished installation – 37 degrees F to 95 degrees F Membranes - 37 degrees F to 95 degrees F. Substrate dew point must be  5 degrees F above job-site dew point. 

B. Apply liquid-applied membrane system according to ASTM C 898 and manufacturer’s technical representative advice.

C. Start installing liquid-applied membrane system in presence of manufacturer’s technical representative.

D. Apply primer over prepared substrate as recommended by manufacturer and at manufacturer’s recommended rate.

E. Mix materials according to manufacturer’s instructions and recommendations.

F. Apply liquid-applied membrane system, according to manufacturer’s recommendations, by spray, roller, notched squeegee, trowel, or other application method suitable to slope substrate.

G. Apply one or more coats of liquid-applied membrane system to obtain a seamless membrane free of entrapped gases, with an average dry film thickness of 60 mils and a minimum dry thickness of 50 mils at any point.

H. Apply liquid-applied membrane system to prepared wall terminations and vertical surfaces to heights indicated according to manufacturer’s recommendations and details.

I. Verify wet film thickness of waterproofing every 100 sq. ft.

1.20 FIELD QUALITY CONTROL
A. Owner will engage an independent testing agency to perform field inspections, sample and test materials being used, observe flood tests, and report whether tested Work conforms to or deviates from requirements.

1. Testing agency will identify, seal, and certify samples of materials delivered to Project site, with Contractor present.

2. Testing agency will perform tests for any of the product characteristics specified, using referenced test procedures and other tests cited in manufacturer’s Product Data.

3. Testing agency will verify thickness of liquid-applied membrane installed.

B. Correct deficiencies in or remove liquid-applied membrane system that does not comply with requirements, repair substrates, reapply liquid-applied membrane system, and repair sheet flashings.

C. Additional testing, at Contractor’s expense, shall be performed to determine compliance of corrected work with requirements.
1.21 CURING, PROTECTING, AND CLEANING
A. Cure liquid-applied membrane system according to manufacturer’s recommendations, taking care to prevent contamination and damage during application stages and curing.

B. Protect liquid-applied membrane system from damage and wear during remainder of construction period.

C. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

END OF SECTION
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