SECTION 02780

UNIT PAVERS

Logo

Display hidden notes to specifier by using “Tools”/”Options”/“View”/”Hidden Text”.

** NOTE TO SPECIFIER **  CalStar Products, Inc.; facing bricks and unit pavers.

.

This section is based on the products of CalStar Products, Inc., headquartered at:


6851 Mowry Ave.


Newark, CA 94560


Toll Free:  877-700-9501


Phone:  510-793-9500


Fax:  510-793-9501


Email:  info@calstarproducts.com


Web:  http://www.calstarproducts.com

CalStar Products, Inc. develops and manufactures sustainable building products that allow green architects and specifiers to dramatically reduce the energy and carbon footprint of their projects and incorporate significant recycled materials, without compromising building performance or budgets. CalStar’s fly ash bricks and pavers have been recognized by Architectural Record as one of the outstanding new building products of the year and Editor’s Pick in the Concrete, Masonry, and Exterior Improvements category.

Headquartered in Silicon Valley with a manufacturing plant in Wisconsin, CalStar’s mission encompasses national priorities of supporting energy independence, mitigating climate change, preserving natural resources, recycling industrial by-products, and creating green jobs.

PART 1   GENERAL

1.1 SECTION INCLUDES

** NOTE TO SPECIFIER **  Delete types of installation not required.

A. Interlocking unit pavers and accessories with sand-filled joints, with setting bed as follows:

1. Sand setting bed.

2. Permeable gravel and sand setting bed.

3. Asphalt setting bed.

4. Concrete setting bed. 
1.2 RELATED SECTIONS

** NOTE TO SPECIFIER **  Delete any sections/subparagraphs below not relevant to this project; add others as required.

A. Section 02741 - Hot-Mix Asphalt Paving; for asphalt base under unit pavers.

B. Section 02751 - Portland Cement Concrete Paving; for concrete base under unit pavers and concrete used as edge restraint.

** NOTE TO SPECIFIER **  Include the following if specifying CalStar Pavers in a general Unit Paving section but specifying porous paving installation techniques in a separate section.  Delete if not required.

C. Section 02795 - Porous Pavement, for unit paving using grid pavers or pavers with openings between them.

D. Section 07500 - Roofing; for roof pavers.

E. Section 09630 - Masonry Flooring; for brick flooring for interior applications.

1.3 REFERENCES

** NOTE TO SPECIFIER **  Delete any references below not relevant to this project; add others as required.
A. ASTM International (ASTM):
1. ASTM C 33 - Standard Specification for Concrete Aggregates.

2. ASTM C 67 - Standard Test Methods for Sampling and Testing Brick and Structural Clay Tile, Section 8, Freezing and Thawing.  

3. ASTM C 136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.

4. ASTM C 140 - Standard Test Methods for Sampling and Testing Concrete Masonry Units and Related Units.

5. ASTM C 144 - Standard Specification for Aggregate for Masonry Mortar.

6. ASTM C 936 - Standard Specification for Solid Concrete Interlocking Paving Units.

7. ASTM C 979 - Standard Specification for Pigments for Integrally Colored Concrete.

8. ASTM C 1645 - Standard Test Method for Freeze-thaw and De-icing Salt Durability of Solid Concrete Interlocking Paving Units.  

9. ASTM D 698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,000 ft-lbf/ft3/600 kN-m/m3).

10. ASTM D 1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3/2,700 kN-m/m3).

11. ASTM D 2940 - Standard Specification for Graded Aggregate Material for Bases or Subbases for Highways or Airports.

B. Interlocking Concrete Pavement Institute (ICPI):

1. ICPI Tech Spec Technical Bulletins.

2. ICPI Permeable Interlocking Concrete Pavements. 

** NOTE TO SPECIFIER **  Include the following reference to coordinate with Part 2 environmental performance requirements for fly ash paver.

C. BEES Database:  National Institute for Standards and Technology (NIST) Building for Environmental and Economic Sustainability Database.

D. United States Green Building Council (USGBC):  LEED  Reference Guide for Green Building Design and Construction.
1.4 SUBMITTALS

A. Submit under provisions of Section 01300.

B. Product Data:  Manufacturer's data sheets on each product to be used, including but not limited to the following:

1. Storage and handling requirements and recommendations.

2. Installation methods.

C. Shop Drawings:  Drawings with details including but not limited to relationship to adjoining materials and assemblies, indication of perimeter conditions, expansion and control joints, paver layout, patterns, color arrangement, installation, and setting details.

D. Test Reports:  

1. Sieve analysis for grading of bedding and joint opening aggregates.

2. Test results from an independent testing laboratory for compliance of concrete pavers with ASTM C 936.

E. Verification Samples:  For each finish product specified, four representative full-size samples of each paver type, thickness, color and finish specified that indicate the range of color variation and texture expected in the finished installation.

** NOTE TO SPECIFIER **  CalStar Pavers offer a green material choice.  Utilizing the byproduct of generating electricity from coal as the binder, CalStar Pavers avoid energy-intensive firing and the use of Portland cement.  This results in pavers with 40 percent recycled content, up to 85 percent less embodied energy than conventional pavers and 85 percent less carbon dioxide emissions than conventional pavers.  Delete if not required for project.

1.5 LEED REQUIREMENTS / CREDIT

** NOTE TO SPECIFIER **  Solar Reflectance varies by color. Consult manufacturer's literature for details. Some colors will not meet performance requirements required to achieve credit SS 7.1 or 7.2. Delete paragraphs below if not applicable.

A. SS Credit 7.1 - Sustainable Sites:  Heat Island Effect - Non-roof; for non-roof paving surfaces indicated on Drawings as high solar reflectance.

1. Documentation indicating Solar Reflectance Index calculated according to ASTM E 1980:  1 Credit.
B. SS Credit 7.2 - Sustainable Sites:  Heat Island Effect - Roof; for roof surfaces indicated on Drawings as high solar reflectance.
1. Documentation indicating Solar Reflectance Index calculated according to ASTM E 1980:  1 Credit.
** NOTE TO SPECIFIER **  Fly ash, the recycled ingredient and binder  in CalStar pavers, is considered preconsumer recycled content.  Recycled content value of CalStar fly ash pavers is 37.5 percent recycled content; contact CalStar for the expected content for the specified paver. Recycled content of clay pavers is typically less than six percent. Recycled content is not typical of concrete pavers.  Delete the next paragraph if not applicable.

C. MR Credit 4 - Materials and Resources:  Recycled Content; for products having recycled content, documentation indicating percentages by weight of postconsumer and preconsumer recycled content.

** NOTE TO SPECIFIER **  Include option below that pertains to number of credits for which project is eligible for MR 4. Delete other (unused) option. Recycled content is pro-rated based on content in material. If material possesses 50 percent recycled content, then 50 percent of the cost of that product counts towards this credit.

1. Statement indicating cost for each product, and fraction by weight that is considered recycled:  greater than 10 percent, 1 Credit.

2. Statement indicating cost for each product, and fraction by weight that is considered recycled:  greater than 20 percent, 2 Credits.

** NOTE TO SPECIFIER **  CalStar is about 70 miles from downtown Chicago.  CalStar products are manufactured in Caledonia in Racine County, WI.  All of the raw materials are extracted within a 60-mile radius of the manufacturing facility.  If this location falls within a 500-mile radius of the project site, then CalStar Products can contribute to Materials and Resources Credits for Regional  Materials.  Delete the next paragraph if not applicable.

D. MR Credit 5:  Materials and Resources:  Regional Materials - 10 percent extracted, processed and manufactured regionally; For products and materials required to comply with requirements for regional materials, certificates indicating location materials have been extracted, harvested, or recovered, as well as manufactured, within 500 miles (800 km) of Project site.

** NOTE TO SPECIFIER **  Include option below that pertains to number of credits for which project is eligible for MR 5. Delete other (unused) option. This is based on the aggregated total of regionally sourced content of all materials used.

1. Statement indicating distance to Project, cost for each regional material, and fraction by weight that is considered regional:  greater than 10 percent, 1 Credit.

2. Statement indicating distance to Project, cost for each regional material, and fraction by weight that is considered regional:  greater than 20 percent, 2 Credits.

** NOTE TO SPECIFIER **  CalStar Pavers may help projects qualify for a LEED Innovation in Design Credit, using Path 1 and Path 2, Innovation in Design. See CalStar’s LEED Credit Guide, or contact CalStar for assistance in applying for this credit.  Alter Credit designation as applicable if project is eligible for multiple ID credits.  Delete the next paragraph if not applicable.

E. ID Credit 1.1 - Innovative Design:  
1. Material Use. For CalStar pavers, provide documentation of innovative performance in waste diversion, reduced embodied energy, and reduced carbon footprint.

a. Include statement indicating cost of CalStar pavers:  1 Credit.
2. Exemplary Performance: 

a. For projects with at least 30% recycled materials: 1 Credit.

b. For projects with at least 30% regional materials: 1 Credit. 
** NOTE TO SPECIFIER **  Delete if not required.

1.6 QUALITY ASSURANCE

** NOTE TO SPECIFIER ** For custom colors, consider including the following two paragraphs. Delete if not required.

A. Source Limitations for Pavers:  For each color required, provide pavers of uniform texture and color, or a uniform blend within the ranges accepted for these characteristics from a single manufacturer to the greatest extent possible.

B. Product Certificates:

1. Signed by manufacturer, including name and address of contractor, project location, and the quantity, and date or dates of shipment of delivery to which certificate applies.

2. Indicating that pavers meet specified requirements.

3. Indicating testing laboratory’s facilities and qualifications of its principals and key personnel to perform tests specified.

** NOTE TO SPECIFIER **  CalStar (manufacturer) recommends verifying selections made with submittals and setting quality standards for workmanship. Include a mock-up if the project size and/or quality warrant taking such a precaution.  The following is an example of how a mock-up on a large project might be specified.  When deciding on the extent of the mock-up, consider all major different types of work on project.  Delete paragraph for a mock-up if not required.

C. Mock-Ups:

1. Install a 7 ft x 7 ft (2 m x 2 m) paver area in accordance with Interlocking Concrete Paver Institute Tech Spec  No. 2, Construction of Interlocking Concrete Pavements.

2. Use this area to determine surcharge of the bedding sand layer, joint sizes, lines, laying pattern(s), color(s) and texture of the job.

3. This area will be used as the standard by which the work will be judged.

4. Do not proceed with remaining work until workmanship, color, and texture are approved by Architect.

5. Use mock-up to test cleaning methods.

** NOTE TO SPECIFIER **  Delete one of the following two subparagraphs.

6. Subject to acceptance, mock-up may be retained as part of finished work.

7. When directed by Architect, remove and properly dispose of mock-up.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened labeled packaging.

B. Comply with instructions and recommendations of manufacturer for special delivery, storage, and handling requirements.

1. Coordinate delivery and paving schedule to minimize interference with normal use of buildings adjacent to paving.

2. Deliver concrete pavers to the site in steel banded, plastic banded or plastic wrapped packaging capable of transfer by forklift or clamp lift.

3. Unload pavers at job site in such a manner that no damage occurs to the product.

C. Storage and Protection: Store materials protected such that they are kept free from mud, dirt, and other foreign materials. 

1. Cover bedding sand and joint sand with waterproof covering if needed to prevent exposure to rainfall or removal by wind. Secure the covering in place.

1.8 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer's absolute limits.

1. Do not install sand or pavers during heavy rain or snowfall.

2. Do not install sand and pavers over frozen base materials.

3. Do not install frozen sand or saturated sand.

4. Do not install concrete pavers on frozen or saturated sand.

1.9 EXTRA MATERIALS

** NOTE TO SPECIFIER **  Quantity of extra materials is an example only, adjust according to project requirements.  Delete if not required.

A. Extra Materials:  Furnish extra units amounting to 2 percent of installed materials, for each color or color blend of pavers installed.

PART 2   PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturer:  CalStar Products, Inc; 6851 Mowry Ave., Newark, CA 94560.  ASD.  Toll Free:  877-700-9501.  Phone:  510-793-9500.  Fax:  510-793-9501  Email:  info@calstarproducts.com.  Web:  http://www.calstarproducts.com.

B. Substitutions:  Not permitted.

** NOTE TO SPECIFIER **  CalStar Pavers are compatible with materials commonly used with clay and concrete pavers.  CalStar Pavers add great aesthetic and environmental value to projects. When laid in open configurations with permeable bases, pavers can reduce runoff, stormwater pollution, and erosion.  Light colors can reduce the heat island effect, helping keep cities and developments cooler.  CalStar Pavers are used for walkways, plazas, and driveways, on flexible or pervious bases. Whether warmly traditional or crisply modern, pavers provide a beautiful, durable surface.  Limitations:  Do not use for chemical-resistant brick flooring.

2.2 INTERLOCKING CONCRETE PAVERS

A. Interlocking Concrete Pavers:  Non-Fired Holland Pavers; unit pavers composed of Class C fly ash and fine aggregates as manufactured by CalStar Products, Inc.

** NOTE TO SPECIFIER **  Delete if not required.

1. Pavers for Standard Installation:

a. Nominal Size:  4 inches wide by 2-3/8 inches high by 8 inches long.

b. Actual Dimensions:  98.5 mm wide by 60 mm high by 198.5 mm long.

c. Average Compressive Strength (ASTM C 140):  8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).

** NOTE TO SPECIFIER **  CalStar pavers are fabricated with integral spacers for uniform sand joints.

d. Spacers for Pavers:  Standard, integral spacers for 1/16 inches (1.5 mm) gaps.

** NOTE TO SPECIFIER **  Delete if not required.

2. Pavers for Permeable Installation:

a. Nominal Size:  4-1/2 inches wide by 3-1/8 inches high by 9-1/4 inches long.

b. Actual Dimensions:  114 mm wide by 80 mm high by 234 mm long.

c. Average Compressive Strength (ASTM C 140):  8000 psi (55 MPa) with no individual unit under 7200 psi (50 MPa).

** NOTE TO SPECIFIER **  CalStar pavers are fabricated with integral spacers for uniform sand joints.

d. Spacers for Pavers:  Spacers for permeable pavers, integral spacers for 3/32 inches (2.5 mm) gaps.

B. Materials: Comply with material standards set forth in ASTM C 936.

1. Fabrication:  Non-fired paver with no Portland cement.

2. Curing:  Fly ash, aggregate, mineral oxide pigments, and proprietary ingredients mixed with water, vibro-compacted, and cured into stable cementitious solid.

3. Composition:  Primary ingredients are ASTM C 618 Class C fly ash, self-cementing byproduct of coal combustion and sand. 

4. Average Water Absorption (ASTM C 140):  5 percent with no unit greater than 7 percent.

5. Freeze/Thaw Resistance (ASTM C 1645):  Resistant to 28 freeze/thaw cycles with no greater than 225 g/m2 loss of material, or 49 freeze/thaw cycles with no greater than 500 g/m2 loss of material. Freeze-thaw testing requirements shall be waived for applications not exposed to freezing conditions.

6. Dimensional Tolerance:  Exceeds tolerance requirements of ASTM C 936 for Concrete Paver.

** NOTE TO SPECIFIER **  ASTM C 979, Pigments for Integrally Colored Concrete, standardizes mineral oxide pigments.  Standard and earth-tone colors are available, alone and in blends. Custom colors are also available; contact the manufacturer.  Solar reflectance varies by color.

C. Color and Texture: Provide fly ash pavers colored with pigments conforming to ASTM C 979, Solar Reflectance Index (SRI) calculated according to ASTM E 1980.

** NOTE TO SPECIFIER **  Some colors with SRI of 29 or greater are available and can contribute to earning LEED credits. For pavers required to comply with the SRI requirement of LEED SS 7.1, select from list of colors with designated to have Solar Reflectance Index (SRI) of 29 or greater. Contact CalStar Products, Inc., for color range, selection process, and for assistance with custom colors for CalStar pavers. Delete options for colors not required.

1. Color:  Natural, tumbled. with Solar Reflectance (SRI) of 29 or greater.

2. Color:  Natural, untumbled.

3. Color:  Tan, tumbled. with Solar Reflectance (SRI) of 29 or greater.

4. Color:  Tan, untumbled 
5. Color:  Tangerine, tumbled. 

6. Color:  Tangerine, untumbled.

7. Color:  Light Red, tumbled.

8. Color:  Light Red, untumbled.

9. Color:  Light Gray, tumbled.

10. Color:  Light Gray, untumbled.

11. Color:  Brown, tumbled.

12. Color:  Brown, untumbled.

13. Color:  Dark Red, tumbled.

14. Color:  Dark Red, untumbled.

15. Color:  Dark Gray, tumbled.

16. Color:  Dark Gray, untumbled.

17. Color:  Autumn Range, tumbled.

18. Color:  Autumn Range, untumbled.

19. Color:  Harvest Range, tumbled.

20. Color:  Harvest Range, untumbled.

21. Color:  Olive Range, tumbled.

22. Color:  Olive Range, untumbled. 
23. Color:  Prairie Range, tumbled.

24. Color:  Prairie Range, untumbled

25. Color:  As selected by Architect from manufacturer’s full range.

26. Color:  As indicated on Drawings.

** NOTE TO SPECIFIER **  CalStar’s paver is a revolution in paving. Instead of mining virgin clay and firing it or using carbon-intensive Portland cement as a binder,  CalStar reclaims fly ash, a byproduct of burning coal, and converts it to a strong, beautiful building material.  By using fly ash, CalStar:  reduces production energy, preserves natural materials, reduces pollution and landfill space, reduces carbon emissions, and provides a market for recycling.  Delete if not required.

D. Environmental Performance:

** NOTE TO SPECIFIER **  Alter value below if specified formulation for project is different. Delete if not required.

1. Recycled Content:  37 percent post-industrial waste by weight, fly ash content.

** NOTE TO SPECIFIER **  Embodied energy measures the energy used in the production of building materials. The value in the subparagraph below represents the maximum energy used in the production of one fly ash paver. Clay paver averages 8100 BTUs per paver, and concrete paver averages 1500 BTUs per paver.

2. Embodied Energy:  Not to exceed 1000 BTUs per paver, as certified by manufacturer.

** NOTE TO SPECIFIER **  Carbon footprint expresses the greenhouse gases emitted in the production of building materials in terms of carbon dioxide (CO2) emitted per unit produced. The value in the subparagraph below represents the maximum carbon footprint of fly ash pavers. Clay pavers average 1.2 lb CO2 per 4 inches x 8 inches x 2-1/4 inch paver, and concrete pavers of similar size and weight average 0.9 lb per CO2 paver.

3. Carbon Footprint:  Not to exceed 0.045 kg (0.1 lb) of carbon dioxide per paver, as certified by manufacturer.

** NOTE TO SPECIFIER **  Specify paver cleaner according to manufacturer’s instructions..  Delete if not required.

E. Paving Cleaner:  Cleaner type in compliance with manufacturer’s instructions.

1. Detergent type cleaner selected for each type of paver used and recommended in writing by paver manufacturer.

2. Muriatic acid cleaners are not acceptable.

** NOTE TO SPECIFIER **  Delete if not required.

2.3 BEDDING AND JOINT SAND FOR STANDARD PAVER INSTALLATION

** NOTE TO SPECIFIER **  Delete options for paver assembly materials not required.

A. Bedding and Joint Sand:

1. Provide bedding and joint sand as follows:

a. Washed, clean, non-plastic, free from deleterious or foreign matter, symmetrically shaped, natural or manufactured from crushed rock.

b. Do not use limestone screenings, stone dust, or sand for bedding sand material that does not conform to conform to grading requirements of ASTM C 33.

c. Do not use mason sand or sand conforming to ASTM C 144 for bedding sand.

** NOTE TO SPECIFIER **  If the pavement will be exposed to heavy traffic with trucks, i.e., a major thoroughfare with greater than 1.5 million 18-Kip (80 kN) equivalent single axle loads, contact ICPI for test method and criteria for assessing the durability of bedding sand Delete options for paver assembly materials not required.

d. Where concrete pavers are subject to vehicular traffic, utilize sands that are as hard as practically available.

e. Sieve according to ASTM C 136.

f. Bedding Sand Material Requirements:  Conform to the grading requirements of ASTM C 33 with modifications as shown below:

1) Grading Requirements for Bedding Sand:

(a) Sieve Size:  3/8 inch (9.5 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  No. 4 (4.75 mm).

(1) Percent Passing:  95 to 100. 

(c) Sieve Size:  No. 8 (2.36 mm).

(1) Percent Passing:  85 to 100. 

(d) Sieve Size:  No. 16 (1.18 mm).

(1) Percent Passing:  50 to 85. 

(e) Sieve Size:  No. 30 (0.600 mm).

(1) Percent Passing:  25 to 60. 

(f) Sieve Size:  No. 50 (0.300 mm).

(1) Percent Passing:  10 to 30. 

(g) Sieve Size:  No. 100 (0.150 mm).

(1) Percent Passing:  2 to 10. 

(h) Sieve Size:  No. 200 (0.075 mm).

(1) Percent Passing:  0 to 1. 

** NOTE TO SPECIFIER **  Coarser sand than that specified in Table 2 below may be used for joint sand including C 33 material as shown in Table 1. Use material where the largest sieve size easily enters the smallest joints. For example, if the smallest paver joints are 2 mm wide, use sand 2 mm and smaller in particle size. If C 33 sand is used for joint sand, extra effort may be required in sweeping material and compacting the pavers in order to completely fill the joints.

g. Joint Sand Material Requirements:  Conform to the grading requirements of ASTM C 144 as shown with modifications below:

1) Grading Requirements for Natural Joint Sand:

(a) Sieve Size:  No. 4 (4.75 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  No. 8 (2.36 mm).

(1) Percent Passing:  95 to 100.

(c) Sieve Size:  No. 16 (1.18 mm).

(1) Percent Passing:  70 to 100.

(d) Sieve Size:  No. 30 (0.600 mm).

(1) Percent Passing:  40 to 75.

(e) Sieve Size:  No. 50 (0.300 mm).

(1) Percent Passing:  10 to 35.

(f) Sieve Size:  No. 100 (0.150 mm).

(1) Percent Passing:  2 to 15.

(g) Sieve Size:  No. 200 (0.075 mm).

(1) Percent Passing:  0 to 1.

2) Grading Requirements for Manufactured Joint Sand:

(a) Sieve Size:  No. 4 (4.75 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  No. 8 (2.36 mm).

(1) Percent Passing:  95 to 100.

(c) Sieve Size:  No. 16 (1.18 mm).

(1) Percent Passing:  70 to 100.

(d) Sieve Size:  No. 30 (0.600 mm).

(1) Percent Passing:  40 to 100.

(e) Sieve Size:  No. 50 (0.300 mm).

(1) Percent Passing:  20 to 40.

(f) Sieve Size:  No. 100 (0.150 mm).

(1) Percent Passing:  10 to 25.

(g) Sieve Size:  No. 200 (0.075 mm).

(1) Percent Passing:  0 to 10.

** NOTE TO SPECIFIER **  Delete if not required.

2.4 BEDDING AND JOINT SAND FOR PERMEABLE PAVER INSTALLATION

A. Crushed Stone Filler, Bedding, Base And Subbase:

1. Provide bedding and joint sand as follows:

a. Crushed stone with 90 percent fractured faces, LA Abrasion less than 40 per ASTM C 131, minimum CBR of 80 percent per ASTM D 1883.

b. Do not use rounded river gravel for vehicular applications.

c. All stone materials shall be washed with less than 1 percent passing the No. 200 sieve.

d. Bedding and Joint/Opening Filler:  No. 8 conforming to ASTM D 448 gradation as shown with modifications below:

1) Grading Requirements for Bedding and Joint/Opening Filler:
(a) Sieve Size:  1/2 inch (12.5 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  3/8 inch (9.5 mm).

(1) Percent Passing:  85 to 100.

(c) Sieve Size:  No. 4 (4.75 mm).

(1) Percent Passing:  10 to 30.

(d) Sieve Size:  No. 8 (2.36 mm).

(1) Percent Passing:  0 to 10.

(e) Sieve Size:  No. 16.

(1) Percent Passing:  0 to 5.

e. Base:  No. 57 conforming to ASTM D 448 gradation as shown with modifications below:

1) Grading Requirements for Base:
(a) Sieve Size:  1-1/2 inches (37.5 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  1 inch (25 mm).

(1) Percent Passing:  95 to 100.

(c) Sieve Size:  1/2 inch (12.5 mm).

(1) Percent Passing:  25 to 60.

(d) Sieve Size:  No. 4 (4.75 mm).

(1) Percent Passing:  0 to 10.

(e) Sieve Size:  No. 8 (2.36 mm).

(1) Percent Passing:  0 to 5.

f. Subbase:  No. 2 conforming to ASTM D 448 gradation as shown with modifications below:

1) Grading Requirements for Subbase:
(a) Sieve Size:  3 inches (75 mm).

(1) Percent Passing:  100.

(b) Sieve Size:  2-1/2 inches (63 mm).

(1) Percent Passing:  90 to 100.

(c) Sieve Size:  2 inches (50 mm).

(1) Percent Passing:  35 to 70.

(d) Sieve Size:  1-1/2 inches (37.5 mm).

(1) Percent Passing:  0 to 15.

(e) Sieve Size:  3/4 inch (19 mm).

(1) Percent Passing:  0 to 5.

B. Gradation Criteria For The Bedding And Base: 

** NOTE TO SPECIFIER **  Dx is the particle size at which x percent of the particles are finer. For example, D15 is the particle size of the aggregate for which 15% of the particles are smaller and 85% are larger.

1. D15 base stone / D15 bedding stone less than 5.

2. D50 base stone / D50 bedding stone greater than 2.

** NOTE TO SPECIFIER **  Fill in blanks below to specify specific components of a system, manufactured unit, or type of equipment. See ICPI Tech Spec 3, Edge Restraints of Interlocking Concrete Pavements, for guidance on selection and design of edge restraints.  Delete if not required
2.5 EDGE RESTRAINTS

A. Provide edge restraints installed around the perimeter of all interlocking concrete paving unit areas as follows:

1. Manufacturer:  _______________.

** NOTE TO SPECIFIER **  Delete materials not required.
2. Material:  Plastic.

3. Material:  Concrete.

4. Material:  Aluminum.

5. Material:  Steel.

6. Material:  Pre-cast concrete.

7. Material:  Cut stone.

8. Material:  Concrete.

** NOTE TO SPECIFIER **  Delete if not required
2.6 ACCESSORIES

A. Geotextile Fabric:

** NOTE TO SPECIFIER **  Fill in blanks below with project requirements.  Delete if not required
1. Material Type and Description:  __________.

2. Manufacturer:  Acceptable to interlocking concrete paver manufacturer, __________.

PART 3   EXECUTION

3.1 EXAMINATION

A. Do not begin installation until substrates, subgrade and base have been properly prepared.

B. If substrate preparation is the responsibility of another installer, do not proceed with installation.  Notify Architect of unsatisfactory preparation immediately. 

C. Commencement of full installation represents acceptance of existing substrate conditions.

** NOTE TO SPECIFIER **  Delete if not required.

3.2 NON-PERMEABLE INSTALLATION

A. Comply with recommendations for installation, progress cleaning, and final cleaning of pavers in accordance with manufacturer's instructions and recommendations.

B. Install in accordance with ICPI publication Tech Spec No. 2, Construction of Interlocking Concrete Pavements

1. Spread bedding sand evenly over the base course and screed to a nominal 1 inch (25 mm) thickness, not exceeding 1-1/2 inch (40 mm) thickness. Spread bedding sand evenly over the base course and screed rails, using the rails and/or edge restraints to produce a nominal 1 inch (25 mm) thickness, allowing for specified variation in the base surface.

a. Do not disturb screeded sand.

b. Screeded area shall not substantially exceed that which is covered by pavers in one day.

c. Do not use bedding sand to fill depressions in the base surface.

** NOTE TO SPECIFIER **  When initially placed on the bedding sand, manually installed pavers often touch each other, or their spacer bars if present. Joint widths and lines (bond lines) are straightened and aligned to specifications with rubber hammers and pry bars as paving proceeds.

2. Lay pavers in patterns shown on Drawings. Place units hand tight without using hammers. Make horizontal adjustments to placement of laid pavers with rubber hammers and pry bars as required.

** NOTE TO SPECIFIER **  Contact manufacturer of interlocking concrete paver units for recommended joint widths.

3. Provide joints between pavers between 1/16 inch and 3/16 inch (2 mm and 5 mm) wide. No more than 5 percent of the joints shall exceed 1/4 inch (6 mm) wide to achieve straight bond lines.

4. Joint (bond) lines shall not deviate more than +/-1/2 inch (+/- 15 mm) over 50 ft (15 m) from string lines.

5. Fill gaps at the edges of the paved area with cut pavers or edge units.

6. Cut pavers to be placed along edge with double blade paver splitter or masonry saw.

** NOTE TO SPECIFIER **  Delete if not required.

3.3 PERMEABLE INSTALLATION

A. Comply with recommendations for installation, progress cleaning, and final cleaning of pavers in accordance with manufacturer's instructions and recommendations.

B. Install in accordance with ICPI publication Permeable Interlocking Concrete Pavements

** NOTE TO SPECIFIER **  The minimum slope of the soil subgrade is typically 0.5 percent. Actual slope of soil subgrade will depend on the drainage design and exfiltration type. All drain pipes, observation wells, overflow pipes, and (if applicable) geotextiles, berms, baffles and impermeable liner should be in place per the drawings prior to or during placement of the subbase and base, depending on their location. Care must be taken not to damage drainpipes during compaction and paving. No mud or sediment can be left on the base or bedding aggregates. If they are contaminated, they must be removed and replaced with clean materials. Base/subbase thicknesses and drainage should be determined using ICPI’s Permeable Interlocking Concrete Pavements manual and Permeable Design Pro software. 

1. General:

a. Any excess thickness of soil applied over excavated soil subgrade to trap sediment from adjacent construction activities shall be removed before application of geotextile and subbase materials.

b. Keep area where pavement is to be constructed free from sediment during entire job.  Geotextiles, base and bedding materials contaminated with sediment shall be removed and replaced with clean materials.

c. Do not damage drainpipes, overflow pipes, observation wells, or any inlets and other  drainage appurtenances during installation. Report any damage immediately to project engineer. 

2. Geotextiles:

a. Place on bottom and sides of soil subgrade as indicated on Drawings. Secure in place to prevent wrinkling from vehicle tires and tracks.

** NOTE TO SPECIFIER **  Delete option not required. 

b. Overlap a minimum of 12 inches (0.3 m ) in the direction of drainage. 

c. Overlap a minimum of 24 inches (0.6 m) in the direction of drainage. 

3. Open-Graded Subbase and Base:

a. Moisten, spread and compact the No. 2 subbase in 4 inch to 6 inch (100 mm to 150 mm) lifts without wrinkling or folding the geotextile. Place subbase to protect geotextile from wrinkling under equipment tires and tracks. 

b. For each lift, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible movement of the No. 2 stone. Do not crush aggregate with the roller.

c. The surface tolerance of the compacted No. 2 subbase shall be +/- 2-1/2 in. (+/- 65 mm) over a 10 ft (3 m) straightedge.

d. Moisten, spread, compact No. 57 base layer in one 4 inch (100 mm) thick lift. 

e. On this layer, make at least two passes in the vibratory mode then at least two in the static mode with a minimum 10 t (10 T) vibratory roller until there is no visible movement of the No. 2 stone. Do not crush aggregate with the roller.

4. The surface tolerance the compacted No. 57 base should not deviate more than. +/- 1 inch (25 mm) over a 10 ft (3 m) straightedge. 

** NOTE TO SPECIFIER **  As an alternative test method, in-place density of the base aggregate may be checked per ASTM D 4254. Compacted density should be 95 percent of the laboratory index density established for the base layer. 

5. Bedding Layer:

a. Moisten, spread and screed the No. 8 stone bedding material. 

b. Fill voids left by removed screed rails with No. 8 stone.

c. The surface tolerance of the screeded No. 8 bedding layer shall be +/- 3/8 inch (10 mm) over a 10 ft (3 m) straightedge.

d. Do not subject screeded bedding material to any pedestrian or vehicular traffic before paving unit installation begins.

6. Permeable Interlocking Concrete Pavers And Joint/Opening Fill Material:

a. Lay the paving units in the patterns and joint widths shown on the Drawings. Maintain straight pattern lines.

b. Fill gaps at the edges of the paved area with cut units. Cut pavers subject to tire traffic shall be no smaller than 1/3 of a whole unit.

c. Cut pavers and place along edges with double-bladed splitter or masonry saw.

d. Fill the openings and joints with No. 8 stone.

** NOTE TO SPECIFIER **  Some paver joint widths may be narrow and not accept most of the No. 8 stone. Use joint material that will fill joints such as washed ASTM No. 89 or No. 9 stone. 

e. Remove excess aggregate on the surface by sweeping pavers clean.

f. Compact and seat the pavers into the bedding material using a low-amplitude, 75-90 Hz plate compactor capable of at least 5,000 lbf (22 kN) centrifugal compaction force. This will require at least two passes with the plate compactor.

g. Do not compact within 6 ft (2 m) of the unrestrained edges of the paving units.

h. Apply additional aggregate to the openings and joints if needed, filling them completely. Remove excess aggregate by sweeping then compact the pavers. This will require at least two passes with the plate compactor.  

i. Pavers within 6 ft (2 m) of the laying face must be left fully compacted at the completion of each day.

j. The final surface tolerance of compacted pavers shall not deviate more than +/- 3/8 (10 mm) under a 10 ft (3 m) long straightedge.

k. The surface elevation of pavers shall be 1/8 inch to 1/4 inch (3 mm to 6 mm) above adjacent drainage inlets, concrete collars or channels.

C. Do not use polymeric sands.

3.4 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.


END OF SECTION
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