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SPEC NOTE DESCRIPTION: This Section specifies requirements for polymeric geogrid material. Geogrids may be used in revetments, breakwaters, retaining structures, embankments, roadbeds and railroad beds as reinforcement to provide tensile strength to a soil mass.
SPEC NOTE SUPPORT: The National Master Specification (NMS) Secretariat wishes to thank the following organizations for their revision input and technical update on this Section: the Canadian Nursery Landscape Association (CNLA) and the Canadian Society of Landscape Architects (CSLA).
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 MEASUREMENT AND PAYMENT
SPEC NOTE: Delete the following article when the Project is tendered as fixed price contract.
.1 Measure geogrid in square metres of surface covered by material. No allowance will be made for seams and overlaps.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM D1248-[05], Standard Specification for Polyethylene Plastics Extrusion Materials For Wire and Cable.
.2 ASTM D4101-[10], Standard Specification for Polypropylene Injection and Extrusion Materials.
.3 ASTM D4218-[96(R2008)], Standard Test Method for Determination of Carbon Black Content in Polyethylene Compounds By the Muffle-Furnace Technique.
.4 ASTM D5262-[07], Standard Test Method for Evaluating the Unconfined Tension Creep Behaviour of Geosynthetics.
.5 ASTM D6637-[10], Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib Tensile Method.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.3 Drexel University - Geosynthetic Research Institute (GRI)
.1 GRI GG2-[87(R2005)], Geogrid Junction Strength.
.4 U.S. Environmental Protection Agency (EPA) / Office of Water
.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide in accordance with Section [01 33 00- Submittal Procedures].
.2 Samples:
.1 Submit  samples [4]weeks prior to beginning Work.
.1 One 3 m length from full roll width of geogrid material.
.3 Certificates:
.1 Submit copies of mill test data and certificate [4]weeks prior to start of Work.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0] [CI Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Erosion and Sedimentation Control: Submit copy of erosion and sedimentation control plan in accordance with [authorities having jurisdiction] [Section 01 35 21- LEED Requirements] [EPA 832/R-92-2005].
.3 Construction Waste Management:
.1 Provide project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Provide calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
.4 Recycled Content:
.1 Provide listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [Post-Industrial] [Post-Consumer]content, and total cost of materials for project.
.5 Regional Materials: Provide evidence that project incorporates required percentage [20] [10]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 During delivery and storage, protect geogrids from direct sunlight, ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents.
.3 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [padding,] [crates,] [packaging materials] [pallets,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 MATERIAL
SPEC NOTE: Uniaxial geogrids are normally high density polyethylene. Biaxial geogrids are normally polypropylene.
.1 Geogrid: open grid polymer having [uniaxial] [biaxial]orientation, free of striations, roughness, pinholes, blisters, undispersed raw materials or any sign of contamination by foreign matter.
.1 Roll width: [_____]
.2 Roll length: [_____]
.3 Rib thickness: [_____]
.4 Junction thickness: [_____]
.5 Aperture size:
.1 Machine direction: [_____]
.2 Cross machine direction: [_____]
.6 Polymer: [polypropylene: to ASTM D4101] [high density polyethylene: to ASTM D1248]with inhibitors added to resist deterioration by ultra-violet and heat exposure.
.2 Geogrid physical properties:
.1 Peak tensile strength: to [ASTM D6637].
.1 Machine direction: minimum [_____]
SPEC NOTE: Delete for uniaxial geogrid.
.2 Cross machine direction: minimum [_____]
.2 Tensile secant modulus at 2% elongation: to [ASTM D6637], minimum [_____]
.3 Tensile creep strength: to [ASTM D5262], minimum [_____]
SPEC NOTE: Junction strength does not apply to flexible geogrids as they do not rely on junction strength for pull out resistance.
.4 Rigid geogrid junction strength and efficiency: to [GRI GG2].
.1 Strength: minimum [_____]
.2 Efficiency: minimum [_____]
.5 Carbon black content: to [ASTM D4218], minimum [_____]
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable for soil stabilization installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [DCC Representative] [Departmental Representative]].
3.2 PREPARATION
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Delete the following article if erosion and sedimentation control measures are included in either Section 01 51 00- Temporary Utilities or Section 01 52 00- Construction Facilities.
.1 Temporary Erosion and Sedimentation Control:
SPEC NOTE: In the following paragraph select the second option if sediment and erosion control plan is included in the Contract documents or select the third option if Contractor is required to provide sediment and erosion control plan to comply with LEED Prerequisite SS 1.
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to [sediment and erosion control drawings] [sediment and erosion control plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent] [requirements of authorities having jurisdiction].
.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
3.3 INSTALLATION
.1 Place geogrid material by unrolling onto graded surface in manner and locations indicated and retain in position in accordance with manufacturer's written recommendations.
.2 Place geogrid on sloping surfaces in one continuous length from toe of slope to upper extent of geogrid.
.3 Overlap each successive strip of geogrid [600]mm over previously laid strip.
.4 Join successive strips of geogrid [as indicated] [by  [pinning] [tying] as recommended by manufacturer].
.5 Protect geogrid from displacement, damage or deterioration before and during placement of overlaid aggregate, geotextiles and soil layers.
.6 After installation, cover with overlay layer within [10]days of placement.
.7 Replace damaged or deteriorated geogrid to approval of [Consultant] [Departmental Representative] [DCC Representative].
.8 Place and compact soil layers in accordance with Section [35 31 19- Revetments] [33 46 16- Subdrainage Piping] [33 46 13.01- Foundation and Underslab Drainage] [31 24 13- Roadway Embankments] [31 23 33.01- Excavating Trenching and Backfilling].
3.4 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.5 PROTECTION
.1 Vehicular traffic not permitted directly on geogrid.
.2 Do not overload soil or aggregate covering on geogrid.
END OF SECTION

