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SPEC NOTE DESCRIPTION: This Section specifies requirements for reinforced soil type retaining wall systems, consisting of precast facing panels and metal strip, wire mesh or geogrid and geocoir soil reinforcing elements.
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 ENVIRONMENTAL: Consider using a geocoir soil reinforcement method or a combined geogrid/geocoir soil reinforcement method as a more environmentally sensitive approach.
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 PRICE AND PAYMENT PROCEDURES
.1 Measurement and Payment:
SPEC NOTE: Delete the following paragraph if lump sum payment is used.
.1 Measure supply and installation of wall system including levelling pad, facing panels, soil reinforcing elements, [coping], and various accessories and minor components needed for installation, in square metres of wall facing above top surface of levelling pad and up to finished grade of [coping] [top of wall].
.2 Measure excavation in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling].
.3 Measure backfilling and compaction in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling].
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 AFNOR - Association française de normalisation
.1 AFNOR A05-252-[1990]: Ground Corrosion: Galvanised or Ungalvanised Steels in Contact with Natural Filling Materials (Ground).
.2 ASTM International
.1 ASTM A82/A82M-[07], Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
.2 ASTM A185/A185M-[07], Standard Specification for Steel Welded Reinforcement, Plain, for Concrete.
.3 ASTM C618-[08a], Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
.3 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]).
.4 CSA International
.1 CSA G40.20/G40.21-[04(R2009)], General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel.
.2 CAN/CSA-G164-[M92(R2003)], Hot Dip Galvanizing of Irregularly Shaped Articles.
.3 CSA A3000-[08], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.5 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 Provide to [Consultant] [Departmental Representative] [DCC Representative]with [_____]copy of detailed design calculations, for review at least [1]weeks prior to beginning construction. Drawings to indicate dimensions of panels, wall elevations, sections and grade profile.[4]
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
.3 Manufacturer's Field Reports: Submit manufacturer's written reports within [3]days of review, verifying compliance of Work, as described in PART 3 - FIELD QUALITY CONTROL.
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]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 the following LEED categories: Sustainable Sitesand Materials and Resources.
.2 Erosion and Sedimentation Control: Provide erosion and sedimentation control plan in accordance with [EPA 832/R92-005] [authorities having jurisdiction] [Section 01 35 21- LEED Requirements].
.3 Construction Waste Management:
.1 Provide project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Provide calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% 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-consumer] [post-industrial]content, and total cost of materials for project.
.2 Provide evidence, when Supplementary Cementing Materials (SCMs) are used, to certify [reduction in cement from Base Mix to Actual SCMs Mix, as percentage].
.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 [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Follow storage and handling recommendation of supplier of reinforced soil type retaining wall system.
.2 Prevent chipping and cracking of precast concrete facing panels and damage to embedded connectors for reinforcing elements.
.3 Prevent damage to galvanized coating of steel reinforcing elements, polymer geogrid reinforcement and coir fibre geocoir reinforcement.
.4 Prevent staining or other defacement of front surfaces of facing panels during storage and handling.
.5 Replace defective or damaged materials as directed by [Consultant] [DCC Representative] [Departmental Representative].
.6 Store polymer geogrids at temperature above minus 25 degrees C.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.4 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [padding,] [pallets,] [packaging materials] [crates,]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 DESIGN CRITERIA
SPEC NOTE: Ensure that design code or codes are specified and that seismic analysis is included.
.1 Design code[s]: [_____]
SPEC NOTE: Wall system supplier must be provided with geotechnical information for site to enable supplier to do external stability calculations.
.2 Consider both internal and external stability of wall system in design.
.1 Ensure external stability includes safety against sliding, overturning, bearing failure and slip circle failure.
.3 Ensure length of reinforcing elements is as required for internal and external stability, but not less than [70]% of wall height measured above levelling pad, or 2 m, whichever is greater.
.4 Use design method for internal stability consistent with magnitude of reinforcing element strains expected under working loads.
.5 Use design soil reinforcing elements with corrosion resistance/durability sufficient to ensure effective service life of [_____]
.1 Indicate in design calculations, corrosion resistance and durability factors used to ensure service life.
SPEC NOTE: Specify minimum sacrificial thicknesses for steel soil reinforcing elements to meet project requirements. AFNOR (Association française de normalisation) standard A05-252, related to corrosion of steel in backfill materials, may be referenced including their recommended minimum sacrificial thicknesses for various anticipated service lives. For structures exposed to sea water, a greater sacrificial thickness than for normal applications should be used.
.2 Sacrificial thickness for steel soil reinforcing elements: [_____].[AFNOR A05-252]
SPEC NOTE: Edit the following paragraph to suit design code.
.6 Minimum safety factors for working stress design:
.1 Tensile failure of reinforcement.
.1 Galvanized steel strip and wire mesh: 1.82 on yield strength.
.2 Geogrid: 1.35 on long term allowable strength.
.2 Pullout resistance: [1.5].
.3 Sliding: [1.5].
.4 Overturning: [2.0].
.5 Bearing capacity: [2.5].
.6 Overall slope stability: [1.5].
.7 Required geometry:
.1 Elevation top of [coping] [wall]: [ [_____] m] [as indicated].
SPEC NOTE: Top of levelling pad should be horizontal. If land slopes, use one or more vertical steps in levelling pad as required.
.2 Elevation top of levelling pad: [ [_____] m] [as indicated].
.3 Finished slope of wall facing: [vertical].
.4 Embedment depth of levelling pad: [minimum [_____] m] [as indicated].
SPEC NOTE: Wall system suppliers may provide a choice of architectural finishes, sizes and shapes for facing panels. Indicate type required, or alternative acceptable types. Indicate if sample of panel is required for approval.
.8 Facing panels: [_____]
2.2 WALL SYSTEMS
.1 Ensure components come from single manufactured system.
.2 Use only one type of soil reinforcing element on [project] [each structure].
2.3 MATERIALS
SPEC NOTE: Where wall system is used as sea wall, consider possibility of waves overtopping wall and saturating backfill, and enhance backfill drainage by use of clear stone and weep holes as required. Revise limits for resistivity, chlorides and sulfates as needed.
.1 Granular backfill: [Type 2] [Type 1]in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling], with following additional requirements for wall systems with galvanized steel reinforcing elements:
.1 pH: 6 to 10.
.2 Resistivity: min. 1000 ohm-cm.
.3 Chlorides: max. 200 ppm.
.4 Sulfates: max. 1000 ppm.
.2 Concrete mixes and materials: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.1 Additives: fly ash to [ASTM C618] [CSA A3000].
.3 Precast concrete facing panels [and copings]: in accordance with Section [03 45 00- Precast Architectural Concrete].
.4 Steel strip soil reinforcing elements: to [CSA G40.21], Grade 300 W minimum.
.5 Steel wire mesh soil reinforcing elements:
.1 Cold-drawn steel wire: to [ASTM A82/A82M].
.2 Fabricating and welding of wire mesh: to [ASTM A185/A185M].
.6 Polymer geogrid soil reinforcing elements: high density polyethylene, uniaxial geogrid in accordance with Section [31 32 19.13- Geogrid Soil Reinforcement].
.7 Geocoir: long lasting biodegradable spun coir fabric soil reinforcing netting, geocoir [900] [700].
.8 Coconut fibre blanket: biodegradable, non-woven filter material to retain soil fines.
SPEC NOTE: For structures exposed to sea water, relatively thick non galvanized steel reinforcing elements are often employed. Delete or modify text of this and other paragraphs to suit.
.9 Galvanizing: hot dipped galvanizing with minimum zinc coating of [610]g/m2, to [CSA G164].
.1 Do galvanizing of steel strips after bolt holes for connectors have been punched.
.2 Do galvanizing of steel wire mesh after fabrication.
.10 Connectors - facing panels to soil reinforcing elements: to specifications of supplier of wall system.
.1 Connector to be designed for tensile force equal to [100]% of maximum tensile force in reinforcing element.
.11 Levelling pads for facing elements: to specifications of supplier of wall system.
.12 Filler for vertical joints in facing elements: to specifications of supplier of wall system.
.13 Perforated pipe sub-drain: in accordance with Section [33 46 16- Subdrainage Piping].
SPEC NOTE: Drainage blankets are advisable when wall is constructed against cut slope from which groundwater flows are significant and/or corrosive.
.14 Drainage blanket:
.1 Stone: open graded, coarse aggregate of hard, durable particles between [_____][_____]
.2 Geotextile filter: in accordance with Section [31 32 19.01- Geotextiles].
SPEC NOTE: An impervious barrier is sometimes used to prevent deicing salts from an overlying roadway from leaching into backfill.
.15 Impervious barrier: in accordance with Section [31 32 19.02- Geomembranes].
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for retaining wall installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.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  [DCC Representative] [Consultant] [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 plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent] [sediment and erosion control drawings] [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.
.2 Excavate, and prepare soil foundation for levelling pad, in accordance with Section [31 23 33.01- Excavating Trenching and Backfilling].
3.3 SITE QUALITY CONTROL
.1 Manufacturer's Field Services:
.1 Obtain and provide to [DCC Representative] [Departmental Representative] [Consultant]written reports from [supplier] [manufacturer]verifying compliance of Work, in handling and installation.
.2 Provide [supplier's] [manufacturer's]field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.3 Ensure [manufacturer's representative] [supplier's technical representative]is present before and during [testing] [critical periods of installation] [construction of field joints] [initial stage of wall construction] [as directed by  [Consultant] [Departmental Representative] [DCC Representative]].
.4 Schedule site visits:
.1 After delivery and storage of products, and when preparatory Work is complete, but before installation begins.
.2 [Twice]during progress of Work at [25%]and [60%]complete.
.3 Upon completion of Work, after cleaning is carried out.
3.4 LEVELLING PAD
.1 Construct cast-in-place concrete levelling pad in accordance with Section [03 30 00- Cast-in-Place Concrete]and to dimensions as indicated.
.2 Cure levelling pad [in accordance with Section  [03 30 00- Cast-in-Place Concrete]] [for  [24] hours minimum]before beginning erection of concrete facing panels.
3.5 ERECTION OF FACING PANELS
.1 Erect facing panels [and coping]in accordance with recommendations of wall system supplier.
.1 Construct to lines, grades and elevations as indicated.
.2 Provide temporary clamps, hardwood wedges or other means to properly align and level facing panels, and to allow for rotation of panels as backfilling operations proceed.
.3 Brace at least first row of facing panels externally, until backfill reaches height of [1500]mm.
.4 Install permeable joint fillers, geotextile filters, and other means, to prevent washing of backfill particles through joints in accordance with wall system supplier's written recommendations.
3.6 SOIL REINFORCING ELEMENTS
.1 Install reinforcing elements in accordance with wall system supplier's written recommendations.
.2 Place reinforcing elements perpendicular to facing panels[and where indicated].
.3 Lay reinforcing elements horizontally, on compacted backfill.
.1 Connect to facing panels as indicated and in accordance with wall system supplier's written recommendations.
.2 For geogrids, pull and anchor taut before placing overlying backfill and ensure that slack in connections to facing panels is removed.
SPEC NOTE: Geocoir soil reinforcing is used where fabric encapsulated soil bioengineering methods are appropriate. Live branch or bare root brushlayering can be installed between backfill lifts for additional root reinforcement of soil lifts.
3.7 GEOCOIR SOIL REINFORCING ELEMENTS
.1 Install a double layer of an inner coconut fibre blanket and an outer geocoir netting wrapped around the exposed face and sides of soil lifts.
.2 Backfill in [500]mm lifts using unfrozen native soil. Amend native soil as required. Compact to 95% SPD.
.3 Seed exposed soil on face and tops of lifts, under double fabric layer.
.4 Firmly secure double fabric layer in place as per manufacturer’s instructions. Overlap minimum 450 mm in water flow direction where appropriate. Overlap edges minimum 200 mm.  Avoid longitudinal cutting of geocoir.
3.8 SUB-DRAINS [AND DRAINAGE BLANKET]
.1 Construct perforated pipe sub-drains in accordance with Section [33 46 16- Subdrainage Piping], and to lines, grades, and elevations as indicated.
SPEC NOTE: Delete the following paragraph if not required for project.
.2 Construct drainage blanket to details, lines, grades, and elevations as indicated.
3.9 BACKFILLING
.1 Backfill behind facing panels in accordance with Section [31 23 33.01- Excavating, Trenching and Backfilling]and to requirements as follow:
.1 Place backfill by closely following erection of each lift of facing panels and in accordance with wall system supplier's written recommendations.
.2 At each level of soil reinforcing elements, grade and compact backfill to same elevation as connections with facing panels, before placing reinforcing.
.3 Place backfill to ensure reinforcing elements do not buckle or are displaced..
.1 Avoid sudden braking and sharp turning of tracked and rubber-tired equipment on backfill.
.2 Place backfill in direction away from facing panels.
.3 Before operating tracked vehicles over geogrid area, place fill thickness of [200]mm minimum above level of polymer geogrid reinforcing.
.4 Place and compact backfill without causing displacement or rotation of facing panels beyond supplier tolerances.
.1 Use only hand-held or hand-guided compacting equipment within [1]m of facing panels.
.5 Compact backfill at moisture content not exceeding optimum value in accordance with [corrected maximum dry density] [ASTM D698].
.6 Ensure that backfill is in contact with soil reinforcing elements for full length of each element.
.1 Ensure backfill occupies open spaces between solid components of wire mesh and geogrids.
.7 [Place toe berm] [Backfill excavation]in front of wall as soon as required alignment of facing panels is assured and when approved by [Consultant] [DCC Representative] [Departmental Representative].
3.10 IMPERVIOUS BARRIER
SPEC NOTE: Delete the following paragraph if not required for project.
.1 Construct impervious barrier in accordance with Section [31 32 19.02- Geomembranes]and to lines, grades and elevations as indicated.
3.11 FINISH TOLERANCES
.1 Precast facing panels [and coping]: all dimensions within plus or minus 5 mm, including diagonals measured between opposite corners of panels.
.2 Levelling pad: top surface within plus or minus 3 mm of [indicated] [specified]elevation[s].
.3 Wall verticality: not to deviate more than 15 mm from vertical over 3 m height.
.4 Panel joints: horizontal and vertical offsets at individual joints not to exceed [20]mm.
.5 Wall alignment: horizontal alignment not to deviate more than 18 mm over 3 m distance.
3.12 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 [recycling] [reuse]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.
END OF SECTION

