

SECTION 033500
(MASTERFORMAT 2004 Edition)
CONCRETE POLISHING, PROCESSING & FINISHING
PART 1   GENERAL
1.01
SECTION INCLUDES
A.
Concrete processing/polishing using a multi-step wet/dry process of the concrete surface through means of a mechanical process that uses an abrasive medium where each step is refined to its purest possible form on a microscopic level from one progressively finer abrasive to the next until the desired level of finish or polish is achieved.  The process includes the use of a hardener or densifier and is for new or existing concrete floors.
1.02
 RELATED SECTIONS
A.        Section 030130 – Maintenance of Cast-in-place Concrete
B.
Section 03300 - Cast in Place Concrete
C.
Section 03330 - Architectural Concrete
D.
Section 03390 - Concrete Curing
              
E.         Section 07900 - Joint Sealers     
F.
Section 09639 – Concrete Hardening /Sealing         
1.03
SUBMITTALS
A.
Changes in specification may not be made after the bid date.
B.
Submit under provisions of Section 01300. 
C.  
Product Data: 
1.  Manufacturer and model of all abrasives.

2.  Manufacturer and model of equipment that mechanically rotate abrasives.

3.  Manufacturer, product and technical data sheet of Hardener / Densifier.
4.  Manufacturer, product and technical data sheet of Stain/Dye.
D. 
Installer’s Accreditation and Certification: 
1. Letter from the Concrete Polishing Technical Institute stating Installer holds a valid
and current accreditation.  Levels of accreditation can be found at www.polishinginstitute.org, 410-626-7471 or info@polishinginstitute.org
2. Letter stating that Installer has been certified by the manufacturer of the Hardener /
                            Densifier to be used.
E.
Installer’s Job References: 
1. Lisiting of five similar projects that are older than one year.  Provide physical address
and contact information for each.  Include the manufacturer and product-make-model of the hardner / densifier used, equipment used to drive the abrasives and abrasives.
F.
Maintenance: 
1.  Installers cleaning and maintenance recommendations for finished surface.
1.04 QUALITY ASSURANCE
A. 
Installer’s Qualifications:

1. Installer shall have a minimum of 5 years experience and hold an accreditation from the Concrete Polishing Technical Institute, with no less than 5 similar projects that are older than one year, and shall provide trained laborers with prior experience in the type of construction involved as well as experience installing the specified process. www.polishinginstitute.org, 410-626-7471 or info@polishinginstitute.org

2. Installer shall have a minimum of 1 year experience in applying specified hardener / densifier, with no less than 5 similar projects product was used and shall provide trained laborers with prior experience in the type of construction involved as well as experience in applying specified product. 
B.
Mockups:

1.  Used by the architect as a reference and general guide as to the appearance of the finished product.


2.  7’ x 7’ in size and in an area directed by architect.

3.  Produced using specifications specified for areas to receive concrete processing or polishing. 

4. To be placed and finished by the same concrete flat work contractor responsible for pouring and placing permanent flatwork.
5.  Used to show depth of cut / aggregate exposure, clarity of the cut surface,  color, natural variations, decorative applications such as saw cut or engraving and quality of workmanship.
6. Concrete processing to be performed with the same abrasives, equipment, hardeners / densifiers and dye to be used in processing permanent flatwork.

7. If determined mockups do not meet architect’s requirements General Contractor will remove and replace mockups until architect approval is given.

8. Notify architect 14 days prior to mockup construction and finishing.

9. General Contractor is to maintain mockups during construction and will be used as a general reference to the finished product.

10. Mockups may be incorporated into finished work.

11. General Contractor will be responsible for removal and disposal of mockups.

C.
Pre-Installation Meeting:
1. New / Existing Flat Work

a. New: All parties that influence the results of the polishing process must attend including Polishing/Processing Installer, Flat Work Contractor, Architect, General Contractor and Parties responsible for assuring concrete mix design.
b. Existing: All parties that influence the results of the polishing process must attend including Polishing/Processing Installer, Architect and General Contractor. 
3. Determine at what stage in construction floors are to be finished.

2. Review how all parties are to work together and how each influences final results. 
D.
Protection of surface before and after processing or polishing installation is the responsibility of the General Contractor and shall include:


1. Diaper all equipment.

2. Vehicles are not permitted on surface.


3. Do not allow acids to contact surface.


4 Do not place any material onto surface that may cause staining, etching or scratching.


5. Remind all trades they are working on a surface that is to be come a finished surface.

E.
The contractor shall conform to regulatory requirements set forth in Section 014100 as well as comply with all applicable EPA, OSHA, State, regional and local codes and regulations.
1.05 REFERENCES
A.
ASTM C 779/C779M-05 – Standard Test Method for Abrasion Resistance of Horizontal Concrete Surfaces
B.
ASTM C 805 – Standard Test Method for Rebound Number of Hardened Concrete
C.
ASTM E 430 – Standard Test Methods for Measurement of Gloss of High-Gloss Surfaces by Abridged Goniophotometry
D. ASTM E 1155 – Standard Test Method for Determining Floor Flatness and of Levelness Using the F number system
E.
ACI 302.1R-89 - Guide for Concrete Floor and Slab Construction
1.06 DELIVERY, STORAGE, AND HANDLING
A.
Store products in unopened packaging until ready for installation with packages clearly labeled with the manufacturer's name, type, and, if applicable, color.
B.
Store in a cool place, preferably under cover, at temperatures between 40 and 90 degrees F (4 and 32 degrees C).  Protect from freezing. Do not stack buckets more than three high.
C.
Store and dispose of solvent-based materials in accordance with requirements of local authorities having jurisdiction.
1.07 PROJECT CONDITIONS
A.
General Contractor is to maintain temperature, humidity, and ventilation within limits recommended by manufacturer of any products used for application.  
B. 
General Contractor is to have job site lighting operational and provide sufficient light for the process.
C.
General Contractor is to maintain ambient temperature of 55 degrees minimum and 80 degrees maximum to allow for proper curing of hardeners or densifiers. 
D.
General Contractor is to provide a dumpster within 50 feet of job site to dispose of material produced during concrete processing process.
E.
General Contractor is to provide water within 50 feet of work area one day before work is scheduled to start.
F.
General Contractor is to provide electrician to hook up power requirements for Installer.

G.
General Contractor is to provide power within 50 feet of work site and able to handle the concrete processing Installer’s power requirements one day before work is scheduled to start.
H.
General Contractor is responsible to provide Installer a broom swept floor before work begins.

I.
General Contractor is responsible for removing all debris from floor joints before Installer begins work.

J.
No other trades allowed in area being work on by Installer and area is to be free and clear of anything that would prevent work from progressing in a timely manner.
K.
In the event solvent based stains are used anything that produces sparks or flames must be turned off.  
 
Smoking is not permitted.

L.
Process is to be performed before framing, after framing but before drywall, after framing and drywall but
 
before door jambs, paint and base molding.
1.08 WARRANTY
A.
The hardener or densifier manufacturer shall furnish a minimum 10-year material limited warranty, from the date of installation.
PART 2   PRODUCTS
2.01
INSTALLER
A.
Installer must be accredited by the Concrete Polishing and Processing Technical Institute.  www.polishinginstitute.org, 410-626-7471 or info@polishinginstitute.org

2.02
MATERIALS
A.
Abrasives are to be tried and proven in a field setting.  If requested the manufacturer must supply 10 references of Installers currently using their abrasives and pictures of jobs completed by those Installers.  Hardness of abrasive must be matched with hardens of concrete.  All resin abrasives must be from the same manufacturer, make and model.
B.
Grinding, Honing and Polishing Equipment manufacturer is to be one having tried and proven equipment in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their equipment and pictures of jobs completed by those Installers. 
C.
Auto Scrubber manufacturer is to be one having tried and proven equipment in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their equipment.  Unit must have adequate downward head pressure to thoroughly clean floor.

D.
Dry Dust Vacuum system manufacturer is to be one having tried and proven equipment in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their equipment.  System must capture dust and debris to meet OSHA air quality standards. 
E.
Stain / Dyes must be from a manufacturer whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their stains / dyes and pictures of jobs completed by those Installers.  

F.
Saw Cutting and Engraving Equipment manufacturer is to be one having tried and proven equipment in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their equipment and pictures of jobs completed by those Installers.  

G.
Hardener / Densifier must be VOC compliant and have third party data showing performance results whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their hardener/ densifier and pictures of jobs completed by those Installers that are greater than three years old.
H. 
Impregnating Micro Filming Stain Inhibitor must be VOC compliant and have third party data showing performance results whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their impregnating micro filming stain inhibitor and pictures of jobs completed by those Installers that are greater than one year old.
I.
Joint Filler must be VOC compliant and have third party data showing performance results whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their joint filler and pictures of jobs completed by those Installers that are greater than three years old.
J.
Crack Repair Material must be VOC compliant and have third party data showing performance results whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using crack repair material and pictures of jobs completed by those Installers that are greater than one year old.
K.
Patching Material must be VOC compliant and have third party data showing performance results whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their patching material and pictures of jobs completed by those Installers that are greater than one year old.
L.
Cement Binder Repair material must be VOC compliant whose product is tried and proven in a field setting.   If requested the manufacturer must supply 10 references of Installers currently using their equipment and pictures of jobs completed by those Installers that are greater than two years old.
** NOTE TO SPECIFIER **  Include the following paragraph for new concrete slabs. Delete if existing slabs are to be treated. Coordinate requirements with Section 03300. Recommended Concrete Mix Design is a minimum of 4,000 PSI with no air entrainment and less than 10 percent fly ash.

PART 3 EXECUTION
3.01
EXAMINATION
A.
Flat Work Requirements:

1. New
a.  Confirm Slab Requirements as outlined in Division 3 Section Cast In Place Concrete:  
a.1 Concrete must be cured for a minimum of 28 days.

a.2 Minimum of 3,500 – 5,000 PSI at 28 days.  

a.3 Confirm slab has floor flatness rating of at least 50, with a minimum of 40

a.4 Confirm slab has floor levelness rating of at least 35, with a minimum of 35
a.5 Power troweled, not burned and no hand finishing.

a.6 If fine aggregate finish with minimum aggregate has been specified confirm concrete was vibrated and was thoroughly floated and tamped.

b. If flat work preparation is the responsibility of another contractor, immediately notify Architect of unsatisfactory condition.   Do not proceed until surface is in compliance with manufacturer’s recommendations or unless otherwise in writing agreed upon between Installer and Architect.

c. Identify and rectify any conditions and/or concerns that will affect final finish.  Do not begin installation until substrates have been properly prepared unless otherwise in writing agreed upon between Installer and architect.

d. Confirm all conditions as outlined in 1.07 Project Conditions have been met.



2. Existing
a. Confirm Slab Specifications

a.1 Concrete must be cured for a minimum of 28 days.

a.2 Minimum of 3,500 – 5,000 PSI at 28 days.  

a.3 Confirm slab has floor flatness rating of at least 50, with a minimum of 40

a.4 Confirm slab has floor levelness rating of at least 35, with a minimum of 35

a.5 Power troweled, not burned and no hand finishing.

c. Identify and rectify any conditions and/or concerns that will affect final finish.  Do not begin installation until substrates have been properly prepared unless otherwise in writing agreed upon between Installer and architect.

d. Confirm all conditions as outlined in 1.07 Project Conditions have been met.

3.02
PREPARATION

A. 
All surrounding areas are to adequately be protected from concrete processing and polishing
     
process.
B.  
Remove all adhesives, oil, grease, dirt and previous coatings, sealers, curing agents, bond breakers and other contaminate that would affect the final finish.
C. 
Patching of loose, crumbly or deteriorated concrete must be removed and those areas repaired in accordance with manufacturer’s instructions with Patching Material specified in Section 2.02.
D. 
Cracks repaired in accordance with manufacturer’s instructions with Crack Repair Material specified in Section 2.02.

E. 
Joints filled in accordance with manufacturer’s instructions with Joint Filling Material specified in Section 2.02.

3.03 INSTALLATION
A. 
The process is to be performed wet with all grits below 150 resin and wet or dry for the balance of the processes.  
B. 
Final grit performed per finish specifications.
C.
The number of abrasives under the equipment will be dictated by the specified head pressure needed for proper abrasion to occur by the abrasive manufacturer.  
D.
A minimum of two passes in different direction per grit is required.
E. 
At no time are any consecutive grits to be skipped following the starting grit abrasive.  
F.
The Installer will drop back one girt resin abrasive from the last metal grit abrasive used.  A separation in grit designation size must be a minimum of 50 when transitioning from metal to resin.
G.
The Installer will refine the concrete surface with each grit abrasive to its maximum potential before moving on to the next consecutively finer grit.  The Installer must refine the concrete surface further than replacing the scratch pattern from the previous grit abrasive with the next grit abrasive.  
H. 
Each wet grit after 100 metal must be refined until the slurry becomes translucent in the middle and clear around the edges.  
I. 
Each dry grit abrasive after 100 resin must be refined until the abrasives flowingly move across the surface.  
J.
An auto scrubber must be used to clean the floor in between each grit until any particulate grit larger in size then what the next grit cut will produce has been removed from the floor before continuing to the next progressively finer grit.
K.
Process
1. Removal of Pre-existing Materials

a. Remove coatings, sealers, curing agents, bond breakers and glue using an abrasive designed for the particular removal application and one that will cause the least amount of damage to the surface.
b. Be mindful of desired aggregate exposure.
2. Grinding
a. Aggregate Exposure: The Installer is to determine what grit to start the process to reach specified aggregate exposure.




b. Work too and stay within specified layer of aggregate.
c. Metal abrasive grinding shall not go any higher than 220 unless special circumstances present themselves and approved by architect. 
3. Dye



a. Dye shall be applied according to manufacturer’s directions.
4. Harden / Densifiy
a. Application of a densifier will be dictated by the concrete but will not be applied any later than 150 grit resin unless special circumstances present themselves and approved by the architect.


b. Densifier shall be applied according to manufacturer’s directions.
5. Honing

a. Start Honing with 100/120 grit resin.


b. Follow with 100/120 grit resin with 200/220 grit resin.



c. Follow with 200/220 grit resin with 400 grit resin.

6. Polishing

a. Clarity of reflection and durability:  End processing at the specified level of clarity of reflection. 

b. Start Polishing with 800 grit resin.


c. Follow 800 grit resin with 1500/1800 grit resin.



d. Follow 1500/1800 grit resin with 3000/3500 grit resin.

6. Inspection




a. Surface must be free from any random scratch patterns.

b. All edges must be uniformly cut and processed when compared to the rest of the floor.
c. Corrections to be made before application of Impregnating Micro Filming Stain Inhibitor.
6. Impregnating Micro Filming Stain Inhibitor



a. Throughly clean floor removing all dust and debris.  



b. Apply according to manufacturer’s directions.

7.  Perform final buff with burnisher operating at no less than 1500 rpm and pad. 
3.04
CLEANING & WASTE DISPOSAL
A. Perform site clean-up in accordance with Section 017400. Remove all excess materials, tools and rubbish from site.
B. Follow all EPA guidelines for prompt removal and disposal of waste materials.
END OF SECTION



GENERAL NOTES TO SPECIFIERS


This specification section has been prepared in accordance with the guidelines established by the Construction Specifications Institute (CSI). It is assumed that project manual will contain complete Division One General Requirements, including Sections 102513 – Product Substitution Procedures, 013300 - Submittal Procedures, 016200 – Product Options, 016600 – Product Storage and Handling Requirements, 017700 – Closeout Procedures and 017800 – Closeout Submittals.
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