SECTION 09 67 00
EPOXY BROADCAST QUARTZ, FLAKE OR LAMINATE SEAMLESS FLOORING

SPECIFIER NOTE:
This specification is provided by Mid-Atlantic Coatings, Inc. as a service and is intended to be used as a guideline for preparing a project specific specification section.  Every heading may not be needed.  Delete headings not used and renumber remaining used headings to be numerically correct.
PART 1 - GENERAL
1.1 GENERAL REQUIREMENTS
A.
Work of this section as shown or specified shall be in accordance with the requirements of the Contract Documents.

1.2
WORK INCLUDED

A.
Work of this section includes all labor, materials, equipment and services necessary to complete epoxy flooring incorporating ceramic coated colored inorganic quartz aggregate and integral base as selected on drawings and/or specified herein.

1.3  
RELATED SECTIONS
A. Section 03 30 00 – Concrete: To be water cured or cured suing sodium silicate curing compound.
B. Division 15 – Floor Drains: Flange type.
1.4
REFERENCES
A. Society for Protective Coatings (SSPC) Specifications and Standards.
1.
SSPC-PA-3:
“A Guide to Safety in Paint Application”.

2.
SSPC-SP-13:  “Surface Preparation of Concrete”.

B.
NACE (National Association of Corrosion Engineers)


1.
NACE Publication 6D-173, “A Manual for Painter Safety”.



2.
NACE Publication 6G-164, “Surface Preparation Abrasives for Industrial Maintenance Painting”.

C.
ASTM (American Society for Testing and Materials)


1.
ASTM D4541 - L.R. “Standard Method for Pull-Off Strength of Coatings using Portable Adhesion Testers”.



2.
ASTM E337 - L.R. “Standard Practice Test Method for Measuring Humidity with a Psychrometer”.



3.
ASTM D4263-83 (1999), “Standard Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method”.



4.
ASTM F1869-98, “Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium Chloride”.



5.
ASTM D4414-95, “Standard Practice for Measurement of Wet Film Thickness by Notched Gages”.



6.
ICRI Guide No. 03732, “Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings and Polymer Overlays,” International Concrete Repair Institute, Sterling, VA.



7.
ASTM 4262, “Standard Test Method for Measuring Surface pH of Acid Etched Concrete.”



8.
ASTM D 522, Flexibility



9.
ASTM D 579, Compressive Strength



10.
ASTM D 580, Flexural Strength And Modulus Of Elasticity



11.
ASTM D 790, Flexural Strength And Modulus Of Elasticity



13.
ASTM D 2047, Coefficient Of Friction



14.
ASTM D 2240, Hardness (Shore D Dorometer)



15.
ASTM D 2794, Impact



16.
ASTM D 3359, Adhesion



17.
ASTM D 3363, Hardness



18.
ASTM D 4060, Abrasion



19.
ASTM D4259, “Standard Practice for Abrading Concrete
1.5 
SUBMITTALS
A.
General: Submit the following in accordance with Conditions of Contract and Division I Specification


Sections.

B.
Product Data: Submit manufacturer’s technical data, application instructions, performance criteria and


general recommendations for decorative epoxy flooring specified herein.

C. Samples for initial selection purposes in form of manufacturer’s color charts showing range of standard


colors available.


1.
Submit 2-1/2” x 4” samples in color and quartz aggregate combination as selected.

D. Material certificates signed by manufacturer certifying that the decorative quartz epoxy flooring submitted complies with the requirements specified herein.
E. Maintenance Instructions: Submit manufacturer’s written instructions for recommended maintenance practices. 
1.6 
QUALITY ASSURANCE

A.
Installer Qualifications: Engage an experienced installer or applicator that has specialized in installing resinous flooring types similar to that required for this Project and who is acceptable to manufacturer of primary materials.


B.
Single Source Responsibility: Obtain epoxy component of flooring materials, including primers, resins, hardening agents, and finish or sealing coats, from a single manufacturer. Obtain ceramic-coated quartz aggregate from primary manufacturer of that product.
1.7 
DELIVERY STORAGE AND HANDLING

A.
Deliver materials in original packages and containers with seals unbroken and bearing manufacturer’s labels containing brand name and directions for storage and mixing with other components.


B.
Store materials to comply with manufacturer’s directions to prevent deterioration from moisture, heat, cold, direct sunlight, or other detrimental effects.
1.8 
PROJECT CONDITIONS

A.
Environmental Conditions: Comply with epoxy resin composition flooring manufacturer’s directions for maintenance of ambient and substrate temperature, moisture, humidity, ventilation, and other conditions required to execute and protect the work.

B. Lighting: Permanent lighting will be in place and working before installing decorative quartz, flake or laminate epoxy flo
PART 2 - PRODUCTS
2.1 MATERIALS
A.
Decorative quartz, flake or laminate seamless epoxy broadcast flooring systems shall be the Strata-Shield materials and system listed herein as manufactured by Tnemec Company, Baltimore, MD and Kansas City, MO. Tel: 877-330-6645

B.
Equivalent materials of other manufacturers may be substituted only by approval of the Architect. Requests for



substitution shall include manufacturer’s literature for each product giving the name, generic type, descriptive



information, solids by volume, test data and requirements, recommended film thicknesses an a list of five



projects where each product has been used and rendered satisfactory service.  No request for substitution shall



be considered that would decrease film thickness or offer a change in the generic type of coating, performance 


criteria stated herein or flooring specified.

C.
Bidders desiring to use coatings and floorings, other than those specified, shall submit those with



their proposal based on the specified materials, and indicate the sum which will be added to or 



deducted from the base bid should alternate materials be accepted.

D.
Products for each specified function and system shall be of a single manufacturer.
2.2 MATERIAL PROPERTIES
A.
Colors: As indicated, or if not otherwise indicated, as selected by Architect from manufacturer’s standard color combinations.

B.
(Primer, Body/Broadcast & Grout Coat) Tnemec Series 237/238 Power-Tread.  

1.
Generic Type:  Modified Polyamine Regular & Fast-Cure 

2.
Properties:


a.
Solids by Volume: 100% +/- 2.0% (mixed)


b.
VOC: 0.16 lbs/gallon (19 grams/litre)

3.
Physical Properties: Provide flooring system that meets or exceeds the listed minimum physical property requirements when tested according to the referenced standard test method in parentheses.



a.
Compressive Strength (ASTM C 579)
12,087 psi



b.
Hardness (ASTM D 2240)


Shore D Durometer Rating 87



c.
Adhesion (ASTM D 4541)


400 psi (100% Concrete Failure)



d.
Water Absorption (ASTM C 413)

0.1% Water Absorption



e.
Abrasion Resistance (ASTM 4060)

73 mg loss 



f.
Tensile Strength (ASTM D 638)

4,351.6 psi (15.1 MPa) Tensile Strength



g.
Tensile Strength (ASTM C 307)

2,843 psi (14.5 MPa) Tensile Strength



h.
Flexural Strength (ASTM D 790)

2,867 psi (19.768 MPa) Flexural Strength



i.
Modulus of Elasticity (ASTM D 790)
5,273.5 psi (36.4 MPa) flexural strength. 222,933 psi 









(1537.07 MPa) Flexural Modulus



j.
Flexural Strength and Modulus of Elasticity 



(ASTM C 580, Method A)


6,165 psi (42.5 MPa) Flexural Strength



k.
Impact (ASTM D 635)


160 inch pounds (18.08 J) average, direct impact



l.
Thermal Expansion (ASTM C 531)

1.245E-05 Linear coefficient of thermal expansion per 0F



m.
Coefficient of Friction (ASTM D 2047)
1.2 static coefficient of friction



n.
Shrinkage (ASTM C 531)


0.0042% linear shrinkage



o.
Rate of Burning (ASTM D 635)

Flame does not reach or pass 25 mm mark on (10) tests.
C.
(Clear; Grout & Finish Coat) Tnemec Series 222 Deco-Tread, Series 224 Deco-Flake, Series 284 Deco-Clear & 285 Satin-Glaze (Orange Peel).


1.
Generic Type:  Modified Polyamine Regular & Fast-Cure 

2.
Properties:


a.
Solids by Volume: 100% +/- 2.0% (mixed)


b.
VOC: 0.15 lbs/gallon (18 grams/litre)

3.
Physical Properties: Provide flooring system that meets or exceeds the listed minimum physical property requirements when tested according to the referenced standard test method in parentheses.


a.
Compressive Strength (ASTM C 579)
15,567 psi



b.
Hardness (ASTM D 2240)


Shore D Durometer Rating 72.3


c.
Adhesion (ASTM D 4541)


400 psi (100% Concrete Failure)



d.
Water Absorption (ASTM C 413)

0.1% Water Absorption



e.
Abrasion Resistance (ASTM 4060)

65.2 mg loss 



f.
Tensile Strength (ASTM D 638)

2,182.9 psi (15.1 MPa) Tensile Strength



g.
Tensile Strength (ASTM C 307)

2,100 psi (14.5 MPa) Tensile Strength



h.
Flexural Strength (ASTM D 790)

2,867 psi (19.768 MPa) Flexural Strength



i.
Modulus of Elasticity (ASTM D 790)
127,876 psi (881.67 MPa) Flexural Modulus



j.
Flexural Strength and Modulus of Elasticity 



(ASTM C 580, Method A)


4,550 psi (31.5 MPa) Flexural Strength



k.
Impact (ASTM D 635)


160 inch pounds (18.08 J) average, direct impact



l.
Thermal Expansion (ASTM C 531)

1.85E-05 Linear coefficient of thermal expansion per 0F



m.
Coefficient of Friction (ASTM D 2047)
1.2 static coefficient of friction.
D.  
(Optional, Pigmented Polyurethane Finish Coat) Tnemec - Series V297 Enviro-Glaze 1)

1.
Generic Type:  Ceramic-Modified Waterborne Aliphatic Polyurethane

2.
Properties:


a.
Solids by Volume: 57 +/- 2.0% (mixed)


b.
VOC: 0.74 lbs/gallon (89 grams/litre)


3.
Physical Properties: Provide flooring system that meets or exceeds the listed minimum physical property requirements when tested according to the referenced standard test method in parentheses.




a.
Abrasion Resistance 





(ASTM D4060)


No More than 30.7 mg loss after 1000 cycles. 





(ASTM D 968)  

No more than 48 litres per mil falling sand abrasion resistance.




b.
Adhesion 






(ASTM D4541, Method B, Type II)
No less than 1,283 psi (6.9 Mpa) pull. Exceeds cohesive strength of concrete substrate (390 psi). 




(ASTM D 4541 Method E, Type V)
No less than a 2,226 psi (15.3 MPa) pull.  Exceeds cohesive strength of concrete substrate (400 psi).




c.
Flexibility (ASTM D 522 





Method A Conical Mandrel Bend) 

Elongation > 32%



d.
Chemical Resistance


No blistering, cracking, checking or delamination of film. No more than slight softening or very slight swelling and loss of gloss after 24 hours exposure to the following reagents: (TR4608, TR4998) Acidulate 28 Enviro-Kleen 120 MB-10 Sani-Plex 128 LPH Spor-Klenz  Vesphene II.



e.
Coefficient Of Friction (ASTM D 2047)
No less than 0.69 static coefficient of friction.




f.
Hardness (ASTM D3363, Pencil)  

Must pass 5H (Gouge).Must pass 2H (scatch)



g.
Impact (ASTM D2794) 


No visible cracking or delamination of film after 84 inch pounds or less impact.



h.
Flexibility 





(ASTM D 522, Method A Conical mandrel)
No less than 27% elongation.



i.
Scrubbability (ASTM D 4213, 1,000 cycles) No more than 80 mg loss.



j.
Stain Resistance 





(TTM-071 Covered Spot Test) 

No effect after 24 hours exposure to the following reagents: (TR5064) Grape Jam, Margarine, Vinegar, Lime Juice, Vegetable Oil, Crayon, Dish Soap, Lipstick, Toothpaste, 409 Cleaner & Clorox.



k.
Steam Resistance (2500F (1210C)

No blistering, cracking, checking or delamination of film. No more than a slight loss of gloss after 4 hours continuous exposure.



l.
Water Vapor Transmission (ASTM D 1653, 




Method B Wet Cup, Condition C)

No more than 37 g/m2 per 24 h water vapor transmission and no more than 2.7 perms water vapor permeability.

SPECIFIER NOTE:


1)
Add one coat of Series 297 to the laminate broadcast system when long-term color stability is desired. Delete if not required.
2.3 SUPPLEMENTAL MATERIALS
A.
(Waterproofing Membrane) Strata-Shield Series 206 Sub-Flex EP by Tnemec Company to be applied at elevated slabs.


1.
Generic Type:  Flexible Polyamine Epoxy Membrane 1)

2.
Properties:


a.
Solids by Volume: 100% +/- 2.0% (mixed)


b.
VOC: 0.03 lbs/gallon (4 grams/litre)

3.
Physical Properties: Provide flooring system that meets or exceeds the listed minimum physical property requirements when tested according to the referenced standard test method in parentheses.



a.
Hardness (ASTM D 2240)


Type A Durometer Hardness of 98


b.
Adhesion (ASTM D 4541)


400 psi (100% Concrete Failure)



c.
Abrasion Resistance (ASTM 4060)

73 mg loss 



d.
Tensile Strength (ASTM D 2370)

1,944 psi (13.4 MPa) Tensile Strength



e.
Elongation (ASTM D 2370)

94.5% Elongation and 382,600 psi (2,637 MPa) 









Tensile modulus of Elasticity



f.
Tear Strength (ASTM D 5601)

Not less than 7.5 pounds-force (33N) tear strength 



g.
Impact (ASTM D 635)


160 inch pounds (18.08 J) average, direct impact

SPECIFIER NOTE:


1)
Series 206 is only required for elevated slabs. Delete if not required.
2.4 LEED & VOC REQUIREMENTS:

A.
Coatings shall be compliant to LEED EQ 4.2 when required. Submit manufacturer’s product data for coatings, including printed statement of VOC content and chemical components.

B. VOC Requirements: Provide materials that meet the CARB/VOC standards. 
PART 3 - EXECUTION
3.1  
INSPECTION

A.
Examine the areas and conditions where decorative quartz epoxy flooring is to be installed and notify the Architect of conditions detrimental to the proper and timely completion of the work. Do not proceed with the work until satisfactory conditions have been corrected by the Contractor in a manner acceptable to the Architect.

3.2 PREPARATION

A.
Substrate: Perform preparation and cleaning procedures according to the flooring manufacturer’s instructions for particular substrate condition involved, and as specified.  

B.
Concrete Surfaces: Shot-blast or mechanically abrade to remove laitance, curing compounds, sealers and other contaminants and to provide surface profile.  (Reference ASTM D4259, ICRI CSP 5-6). Remove grease, oil, and other penetrating contaminates. Repair damaged, cracked and deteriorated concrete to an acceptable condition. Use an acceptable patching material recommended by the flooring manufacturer.

C.
Materials: Mix epoxy resin components when required, and prepare materials according to flooring system manufacturer’s instructions.
3.3 APPLICATION

A.
Moisture Content: Allow new concrete to cure for 28 days.  Verify dryness by testing for moisture with a “plastic film tape-down test”.  (Reference ASTM D4263). Should moisture be detected, perform “Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete Sub-floor Using Anhydrous Calcium Chloride.” (Reference ASTM F 1869). Moisture content not to exceed three pounds per 1,000 sq ft in a 24 hour period.

B.
General: Apply each component of decorative quartz epoxy system according to manufacturer’s directions to produce a uniform monolithic flooring surface of thickness indicated.

C. Flexible Epoxy Menbrane Coating (OPTIONAL): See note below. 
SPECIFIER NOTE

Series 206 is required for elevated slabs, however, it is not required for slab on grade exposure. If not required, delete and do not include in the coating system below. Also, the double broadcast systems do not require a primer, so the primer coat shall also be deleted.
1.
Primer Coat: Series 238-clear applied at 4.0 to 6.0 mils. or 267 to 401 sq ft per gallon.
2.
Membrane Coating: Series 206 Sub-Flex applied at 30.0 to 40.0 mils. or 40 to 53 sq ft per gallon.
D. Double Broadcast: Apply two broadcast application of Tnemec Series 237/238 Power-Tread clear epoxy resin and aggregate mixture at 80 sq ft per gallon per broadcast or 40 sq ft per gallon for two broadcast applications. Broadcast to rejection (by hand or seeding machine) ceramic coated quartz aggregate at ½ lb per broadcast coat or decorative colored flakes at (1) lb per 10 sq ft per broadcast coat, allow to set to hardness, sweep and vacuum off excess un-bonded aggregate and repeat process to achieve total nominal thickness of 1/8 inch. 2) 4)
E. Grout Coat: Series 284 Deco-Clear clear epoxy applied at 8.0 to 10.0 mils. or 160 to 200 sq ft per gallon. 1) 3)
F. Finish Coat: Apply Series 284 Deco-Clear finish coat produce finish, matching approved submittal sample and in the spreading rate recommended by manufacturer (10.0 to 12.0 mils. or 160 to 200 sq ft per gallon per coat). 1) 3)

SPECIFIER NOTE:
1)
If an orange peel finish is desired for diffusing light and reducing glare, apply Series 285 Satin Glaze in lieu of Series


284. When using Series 285, Series 284 should be applied as follows;


a.
Series 284 applied at 14.0 to 16.0 mils. or 110 to 115 sq ft per gallon. 

b.
Series 285 applied at 4.0 to 6.0 mils. or 245 to 370 sq ft per gallon.
2)
Use Series 237/238 color verses clear if a laminate system is selected.
3)  
If a solid color or laminate finish is desired apply Series 280 or 281 in lieu of Series 284 as follows;

a.
Series 280 Tneme-Glaze (orange peel finish) or 281 (smooth finish) applied at 8.0 to 10.0 mils. Per coat

4)
If the desired thickness is 1/16 inch delete second broadcast.

G.
Finished floor shall be 1/8 inch nominal thickness.

H.
Cove Base: Apply cove base mix to wall surfaces at locations shown to form cove base height of 4 inches unless otherwise indicated. Follow manufacturer’s printed instructions and details including taping, mixing, priming, troweling, sanding, and top-coating
3.4 CLEANUP

A.
Remove waste materials, rubbish, and debris and dispose of them at the owner’s direction.  Leave work areas in a clean and tidy condition.
3.5 PROTECTION

A.
Protect the completed work from water, airborne particles or other surface contaminants until cured for a minimum of 24 hours after application.

B.
Protect from traffic, physical abuse, immersion and chemical exposure until the complete system has thoroughly cured for 24 hours at 75 degrees F.  For different temperatures, consult the manufacturer’s representative about curing times.
3.6 CURING PROTECTION AND CLEANING

A.
Cure decorative quartz, flake and laminate epoxy flooring material according to manufacturer’s directions, taking care to prevent contamination during application stages and before completing curing process, Close application area for a minimum of 24 hours.
END OF SECTION
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