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	Specifier Note: The specification is in accordance with the Construction Specifications Institute (CSI) format.

Please review the specification to meet all specific project requirements and the project evaluation provided by Presto. If an evaluation was not created, please reach out to Bryan Wedin at bryan.wedin@prestogeo.com.

Select the appropriate sections shaded in yellow and delete the associated specifier note.



SECTION 32 12 43
	POROUS FLEXIBLE PAVING (AGGREGATE INFILL)

PART 1	GENERAL
1.1 SUMMARY 
A. Work Included: This Section includes providing all material, labor, tools and equipment for installation of the GEOPAVE® porous pavement system as shown in the Contract Documents and as specified in this Section.
B. The porous pavement system shall be used for aggregate porous pavement. 
1.2 RELATED SECTIONS AND DIVISIONS
A. The applicable provisions of the General Conditions shall govern the work in this Section.
B. Section 013300 – Submittal Procedures
C. [bookmark: _Hlk172783436]Section 311000 – Site Clearing
D. Section 312000 – Earth Moving.
E. Section 312500 – Erosion and Sedimentation Control.
F. Section 313219 – Geosynthetic Stabilization and Separation Layer.
G. Section 323000 - Site Improvements.
H. Section 329200 –Turfs and Grasses.
I. Section 334600 – Subdrainage.
1.3 REFERENCES
A. ASTM F 1951-08 Standard Specification for Determination of Accessibility of Surface Systems Under and Around Playground Equipment.
B. ASTM D638-10 Standard Test Method for Tensile Properties of Plastics
C. ASTM C33 Standard Specification for Concrete Aggregates
D. American Association of State Highway and Transportation Officials (AASHTO)
E. American Society of Landscape Architects (ASLA)
F. US Green Building Council (USGBC)

1.4 SUBMITTALS
A. Submit manufacturer's shop drawings in accordance with Section 013000, Submittals including manufacturer’s product data, calculations, drawings and field representative qualifications.
B. Manufacturer Calculations. Provide a complete set of project calculations to determine the porous pavement requirements.
1. The calculations shall be submitted at the time of bid. The calculations shall be included in an evaluation containing a written summary, plan view including laying pattern, cross section, calculation and research and testing documentation.
2. The calculation method shall be based on computer software developed through research and testing at an accredited university or research facility based specifically on the product being submitted.
3. The porous pavement calculation shall be based on vehicle type, axle loading, tire pressure, sub grade strength, ground slope, average runoff coefficient (n-value) and water storage requirements.
C. LEED® Documentation: Provide a list of proposed materials with recycled content including post-consumer recycled content and pre-consumer recycled content.
D. Product data and certification letter indicating percentages by weight of post-consumer and pre-consumer recycled content.
E. Certificates:  
1. Product certificates signed by the manufacturer certifying material compliance of polyethylene used to make porous pavement units.
2. ISO Certificate certifying manufacturer’s quality management system is currently registered to ISO 9001:2015 quality standards.
F. Submit qualifications of Manufacturer's field representative certifying field representative is experienced in the installation of the specified products.
G. Submit certificate of compliance that all materials and resins used to produce the specified materials are 100% made by plants located in the United States per public law Build America, Buy America (BABA) included in the Infrastructure Investment and Jobs Act under Title IX, Subtitle A, Part 1.
H. No material will be considered as an equivalent to the porous pavement material specified herein unless it meets all requirements of this specification, without exception. All alternates must be submitted prior to bid.  Manufacturers seeking to supply equivalent material must submit records, data, independent test results, samples, certifications, and documentation deemed necessary by the Engineer to prove equivalency. The Engineer shall approve or disapprove other Manufacturers materials in accordance with the General Conditions after submission and review of provided information. All substitute materials submitted shall be subject to independent lab testing at the contractor’s expense.
1.5 QUALITY ASSURANCE AND CONTROL
A. The porous pavement unit shall be provided from a single Manufacturer for the entire project.
B. The Manufacturer's Quality management system shall be certified and in accordance with ISO 9001:2015. Any substitute materials submitted shall provide a certification that their manufacturing process is part of an ISO program and a certification will be required specifically stating that their testing facility is certified and in accordance with ISO. An ISO certification for the substitute material will not be acceptable unless it is proven it pertains specifically to the porous pavement manufacturing operations.
C. The Manufacturer shall provide certification of compliance to all applicable testing procedures and related specifications upon the customer's written request. Request for certification shall be submitted no later than the date of order placement. The Manufacturer shall have a minimum of 20 years’ experience producing porous pavement systems.
D. Certified Installer Training Course
1. At a minimum, the certified installer training course shall be taken by the contractor’s project manager and on-site project manager.
2. The certified training course is free of charge and consists of reviewing the Construction Resource Package.  The training course is 2 hours in length.
3. The contractor shall take the certified training course addressing best practices for base preparation, geotextile installation, engineered base composition and installation, unit installation and orientation and unit fill.
E. Pre-Construction Meeting:  Prior to construction, conduct a virtual or on-site meeting to review all the requirements and expectations to complete the work.  The pre-construction meeting shall be attended by all parties involved in the installation of the porous pavement system.
1. Manufacturer shall provide a recommended list of all necessary tools and equipment required for installation.  Installation videos and techniques shall be reviewed.
2. Discuss any special features and requirements for the installation of the porous pavement system to prevent any delays and conflicts in completing the work.

F. Pre-Installation Meeting: Prior to installation of any materials, conduct a pre-installation meeting to discuss the scope of work and review installation requirements. The pre-installation meeting shall be attended by all parties involved in the installation of the porous pavement system.
G. Manufacturer’s Field Representative Qualifications:
1. Manufacturer shall provide a qualified field representative on site at the start of construction to ensure the system is installed in accordance with the Contract Documents.
2. Manufacturer’s field representative shall have a minimum 5 years’ installation experience with the specified products in the specified application.
3. Manufacturer of any substitute materials shall certify that a representative can meet the above criteria and will be on site for initial construction start up. Manufacturers other than specified porous pavement system will be required to provide proof the representative meets these qualifications.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials to site in Manufacturer's original, unopened containers and packaging, with labels clearly identifying product name and Manufacturer. 
B. The materials shall be stored in accordance with Manufacturer's instructions. The materials shall be protected from damage and out of direct sunlight.
C. The materials shall be delivered, unloaded and installed in a manner to prevent damage.
1.7 WARRANTY
A. The Manufacturer warrants each porous pavement unit that it ships to be free from defects in materials and workmanship at the time of manufacture. The Manufacturer’s exclusive liability under this warranty or otherwise will be to furnish without charge to the original f.o.b. point a replacement for any unit which proves to be defective under normal use and service during the 10-year period which begins on the date of shipment. The Manufacturer reserves the right to inspect any allegedly defective unit in order to verify the defect and ascertain its cause.
B. This warranty shall not cover defects attributable to causes or occurrences beyond the Manufacturer’s control and unrelated to the manufacturing process, including, but not limited to, abuse, misuse, mishandling, neglect, improper storage, improper installation, improper alteration or improper application.
C. In no event shall the Manufacturer be liable for any special, indirect, incidental or consequential damages for the breach of any express or implied warranty or for any other reason, including negligence, in connection with the porous pavement system.

PART 2	PRODUCTS
2.1	ACCEPTABLE MANUFACTURER
A. Presto Geosystems, PO Box 2399, Appleton, Wisconsin 54912‑2399.
Phone: (920) 738‑1328.  info@prestogeo.com.  www.prestogeo.com.
2.2	GEOPAVE® POROUS PAVEMENT UNITS
A. Manufacturing Certification
1. The Manufacturer shall have earned a certificate of registration, which demonstrates that its quality-management system for its porous pavement system is currently registered to the ISO 9001:2015 and CE quality standards.
B. Base Materials
1. The material shall be up to 100 percent recycled polyethylene.
2. The color shall range from dark shades of gray to black.
3. The color shall be uniform throughout all units in pallet.
4. The units shall be chemical resistance.
5. The Carbon Black content shall be 1.5 to 2 percent by weight, through addition of a carrier with ASTM D1693.
C. Performance Properties
1. The empty unit minimum crush strength at 70°F (21 °C) shall be 175 psi (1,202 kPa).
2. The aggregate infilled unit minimum crush strength at 70 °F (21°C) shall be 5,160 psi (35,625 kPa).
3. The empty unit wall compressive strength (Simulated Loaded Tire Area) shall be 175 psi (1,202 kPa). The test procedure shall be full single unit loaded to failure via 9 inches (228.6 mm) flat plate.
4. The aggregate filled unit wall compressive strength (Simulated Loaded Tire Area) shall be 138,240 pound-force (615 kN). The test procedure shall be full single unit loaded to failure via 9 inches (228.6 mm) flat plate.
D. Dimensions
1. The nominal product width shall be 20 inches (0.5 meter).
2. The nominal product length shall be 40 inches (1 meter).
3. The nominal product depth shall be 2.0 inches (50 mm).
4. The nominal product area shall be 5.38 feet2 (0.5 m2).
a. Small cell size shall be 3.25 inches by 3.25 inches (83 mm by 83 mm).
b. Large cell size shall be 3.25 inches by 6.50 inches (83 mm by 165 mm).
5. The nominal product weight shall be 7.6 pounds (3.4 kg).
6. The top open area per unit shall be 90.5 percent.
7. The bottom open area per unit shall be 32.6 percent.
8. The bottom of panel mesh openings shall be 0.25 in by 0.25 in (6.35 mm by 6.35 mm). Units without a mesh bottom are not acceptable.
2.3 U-CLIP CONNECTORS
A. [bookmark: _Hlk172720877]U-CLIP connectors shall be a 12-gauge G90 plated steel locking clip with internal barbs to connect two adjacent units. The U-CLIP is designed specifically for connecting the units. No other connection device is acceptable.
	Specifier Note: Delete delineator information if not required.


2.4 SNAP DELINEATOR
A. The SNAP delineators shall be UV-resistant polymer with a diamond plate, non-skid pattern on the surface. The SNAP Delineators are connected with locking tabs designed to fit in the porous pavement square or rectangular cells.
	Specifier Note: Select the appropriate color and delete the other.


B. The SNAP delineators shall be [blue] [yellow].

PART 3	EXECUTION

3.1	EXAMINATION
A. Verify site conditions are as indicated on the drawings. Notify the Engineer if site conditions are not acceptable. Do not begin preparation or installation until unacceptable conditions have been corrected.
B. Verify layout of structure is as indicated on the drawings. Notify the Engineer if layout of structure is not acceptable. Do not begin preparation or installation until unacceptable conditions have been corrected.
3.2 INSTALLATION
A. Prepare subgrade and install porous pavement system in accordance with the Contract Documents.
Specifier Note: Revise the installation assistance as required including the days on site and number of trips. 
B. On-site time for installation assistance by the Manufacturer’s field representative shall be a minimum of 1 day with one trip. All travel and expense costs for Manufacturer’s field representative installation assistance shall be included in the base bid price.
C. Subgrade Preparation
1. Prepare subgrade and install porous pavement system in accordance with the Contract Documents.
2. Excavate and shape foundation soils in accordance with the Contract Documents.
3. Ensure foundation soil meets minimum strength requirements through proof rolling or other conventional method and is approved by the Engineer. If unacceptable foundation soils are encountered, excavate, and replace with suitable quality material as directed by the Engineer.
Specifier Note: Delete this section if a geotextile separation layer is not required.
4. Install geotextile separation layer in accordance with Contract Documents and manufacturer’s recommendations including overlaps based on sub grade CBR.
D. Base Preparation
	Specifier Notes: The strength of the porous pavement system is determined, in part, by the support provided by the aggregate and aggregate base. Refer to Presto Geosystems’ GEOPAVE® Design and Construction Overview for base details and thickness recommendations. The Engineer shall design the base to ensure stability of the open graded material. 
A minimum of 2 inches (50 mm) of base material is generally recommended for drainage even if not required for load support.  Additional base depth may be added if required over a low-permeable base or to function as a storm water detention/retention layer.
Please refer to the project evaluation prepared by Presto for base depth based on loading requirements.


1. Install base and compact in accordance with the Contract Documents.  
2. If required, place a geotextile separation layer on the prepared sub grade in accordance with Contract Documents and manufacturer’s recommendations.
3. If required, install the specified sub-drain and outlet according to Contract Documents.
4. The base shall be an open graded crushed aggregate with a particle range from 0.375 in to 1.0 in (10 mm to 25 mm) with a fines content less than 5%.
5. The base thickness shall be as indicated in the Contract Documents and project evaluation.
6. Compact the base in accordance with the Contract Documents. After compaction, the surface shall be uniform with no protrusions from larger aggregate particles.  
7. Constrain the edges of the base appropriately to prevent movement of the base and porous pavement units.
E. Unit Installation
1. Install and infill porous pavement units in accordance with the Contract Documents and manufacturer’s installation guidelines.
2. If applicable, ensure that all adjacent hard-surfaced paving work is completed before installing the porous pavement system.
3. THE UNITS SHALL BE CAPABLE OF BEARING LOAD IMMEDIATELY after placement and connected with UCLIPs. porous pavement units can be driven on with no infill necessary. No barriers are required to prevent passenger cars and trucks or construction equipment from driving on the porous pavement units during installation.
4. Place units with the mesh bottom to the ground. 
	Specifier Notes: Edit the installation requirements for the laying pattern and delete the others.


5. Lay units in the following pattern:
a. Install unit pattern as indicated in the Contract Documents.
b. Offset pattern for pedestrian access lane applications.
c. Standard running bond bricklayer pattern for pedestrian access lane or one-direction vehicular driveway applications.
d. Herringbone pattern for large area with multi-directional traffic flow.
6. For bricklayer pattern, place units with long direction of unit perpendicular to direction of traffic.
7. Develop staggered herringbone pattern by using half units made by field cutting a full unit.
8. Field cut units to custom fit contours and around obstructions. Edge restraints are required to create a closed “cell” that can be infilled. Alternatively offset the units such that the coverage approximates the corner or curve feature. Edge restraints are required.
9. Place first row of porous pavement units against a single stationary edge. If the units are placed between two perpendicular stationary edges, allow for potential thermal expansion of the units by keeping the units away from the stationary edge.
10. Secure adjoining units together using the U-CLIP connection device. A total of 12 U-CLIPS are required for each unit. U-CLIPS shall be set in place by hammer in the half-wall locations such that adjacent sections have horizontally level profiles. U-CLIP locations are four on each unit long side and two on each unit short side.
11. The plastic has a relatively high rate of thermal expansion.  Joint separation could occur and rejoining of separate units may be required.  Once the units are infilled with aggregate, expansion is not a concern.
12. Prevent units from shifting during installation with placement of temporary wood stakes or permanent metal stakes through the holes in the unit.
 

	Specifier Notes: Anchoring may be required when placing the porous pavement units on a slope. Refer to the project evaluation for anchorage requirements. Delete this section if anchoring is not required. 


F. Anchoring of Units
1. Units shall be anchored in-place after installation of all the units within the defined area.
2. Anchor units with 0.5-inch (13 mm) No. 4 rebar to prevent movement of the units.
3. Anchor length shall be as specified by the Engineer.
4. Anchors shall be placed in accordance with Contract Documents and manufacturer’s installation guidelines. 
5. Drive the anchors through the porous pavement unit cell-wall vent holes either in the middle of the units or along the perimeter as required.

	Specifier Notes: Delineators may be required by local agencies for visual identification of parking spaces, drive lanes, center lines or other delineation. Delete the following items if delineation is not required.


G. Installing the SNAP Delineators
1.	Insert the SNAP delineators into the unit’s square or rectangular cells to mark delineation.
2.	SNAP delineators are placed after installation of the porous pavement units and before installation of the infill material. If the SNAP delineators are desired after infill placement, infill may be removed with a vacuum to allow insertion of delineators at select locations.
3. The placement density of the SNAP delineators shall be as required to meet visual and local agency requirements. 

H. Infilling the Units
1. Infill units with the aggregate in accordance with Contract Documents. 
2. The aggregate infill shall be a well-graded 0.375 inch to 0.5 inch (10 mm to 13 mm) open graded crushed angular stone with a fine content less than 5%.
3.	Spread aggregate uniformly over the units. Overfill the cells to allow for settlement of the infill. The overfill height will be determined by the size of the infill material.
4.	Hand rake the aggregate to assure that the fill is just over the top of the cell walls.  

3.3 ABOVE GROUND, POST-INSTALLATION DELINEATION
 A.	Delineate the installed porous pavement system above ground, after installation is complete, with one of the following methods:
1. Above-ground curbing
2. Shrubbery or vegetation
3. Perimeter lighting
 
3.4 MAINTENANCE
A. Inspect the surface bi-annually to identify signs of cell infill loss.
B. Snow Removal: Remove snow using one of the following basic procedures:
1. Keep a metal edged plow blade a minimum of 1.0 inch (25 mm) above the surface during plowing operations.
2. Use a plow blade with a flexible rubber edge, or with skids on the lower outside corners so the plow blade does not come in contact with the units.


	END OF SECTION
	
	September 2024
	Presto Geosystems
670 N Perkins Street, PO Box 2399, Appleton, Wisconsin 54912-2399
(800) 548-3424 |  info@prestogeo.com  |  www.prestogeo.com

	


This specification is copyrighted and based on the use of GEOPAVE® Gravel Pavers provided by Reynolds Presto Products, Inc. (Presto Geosystems). Any use of this specification for any product other than that provided by Reynolds Presto Products, Inc. is strictly prohibited.

image1.jpg
e~
>
PRESTO | GEOSYSTEMS

STRENGTH. FROM THE GROUND UP.
Since 1979





