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ARBORSYSTEM® ENGINEERED SUSPENDED PAVEMENT SYSTEM
CSI Specification


DIVISION 32 90 00	PLANTING
[bookmark: _Hlk503271064]SECTION 32 94 00 	PLANTING ACCESSORIES
SECTION 32 94 50	STRUCTURAL SOIL CELLS	

PART 1		GENERAL

1.01		SUMMARY

A.	Section includes:

1.	The supply and installation of the ARBORSYSTEM® ENGINEERED SUSPENDED PAVEMENT SYSTEM, related materials, components and activities.  

2.	Other materials include, but are not limited to, aggregate for sub-base, geotextile, soil cells, geogrid, root barrier, underground rootball anchoring, soil inspection portals, aeration/irrigation piping and surface inlets and planting soil.

3.	All work is to be completed per the design requirements of the Consultant of record and to meet or exceed the manufacturer’s design and installation requirements.

** NOTE TO SPECIFIER ** 	Revise Section numbers and titles in subparagraphs below per Project requirements.

	B.	Related Requirements:

1.	Drawings and general provisions of the Contract, General and Supplementary Conditions and Section 01 00 00 - General Requirements, apply to this Section. Review these documents for coordination with additional requirements and information that apply to work under this Section.

2.	Section 01 33 00 – Submittal Procedures: For administrative and procedural requirement for processing of submittals during the construction phase.

3.	Section 01 77 00 – Closeout Procedures: For administration and procedural requirements for completion of the Work

** NOTE TO SPECIFIER ** 	Sections listed below are examples only; revise Section numbers and titles in subparagraphs below per Project requirements.

4.	Section 32 12 16 – Asphalt Paving

5.	Section 32 13 13 – Concrete Paving

6.	Section 32 14 00 – Unit Paving

7.	Section 32 84 00 – Planting Irrigation

8.	Section 32 91 00 – Planting Preparation

9.	Section 32 91 13 – Planting Soil

10.	Section 32 93 00 – Plants

11.	Section 32 91 00 – Planting Preparation

12.	Section 33 41 16 – Sub-drainage Piping

1.02		REFERENCES

** NOTE TO SPECIFIER ** 	Revise definitions in subparagraphs below per Project requirements.

	A.	Definitions:

1.	AGGREGATE BASE COURSE: Aggregate material between the top deck of the ROOTSPACE® soil cell system and the pavement surface above. It is designed to distribute loads across the top of the ROOTSPACE® soil cell system.

2.	AGGREGREGATE PAVER BASE COURSE: Aggregate material between the aggregate base course and unit surface pavers, designed to act as a setting bed for the pavers.

3.	AGGREGATE SUB-BASE COURSE: Aggregate material between the bottom of the ROOTSPACE® soil cell system and the compacted subgrade below, designed to distribute loads from the ROOTSPACE® soil cell system to the subgrade.

4.	AERATION/IRRIGATION PIPING SYSTEM: A system of small perforated piping that is placed around the tree rootball, and within the structural soil cell system and has inlets at finished grade. This system is used to provide a means of getting air and water into the soil and rootzone, and a means of allowing organic gases, from the decay of organic matter within the soil, to escape. Manual or automatic irrigation can be incorporated into this system.

[bookmark: _Hlk513574300]5.	BACKFILL: Clean, native excavated soil, free from organic matter, frozen materials, stones larger than 3” (75mm) in diameter, debris and other foreign substances.

6.	COMPACTION: The method of mechanically increasing the density of soil. Soil compaction is measured using the Proctor Test (ASTM D1557-91).

7.	CONSULTANT: The person or entity, (Landscape Architect, Architect, Civil Engineer) employed by the Owner to represent their interest in the review of the Work.

8.	GEOTEXTILE / GEOFABRIC / FILTER FABRIC: A fabric composed of high tenacity polypropylene or polyester fibers which are woven into a network such that the fibers retain their relative position and is inert to biological degradation and resistant to naturally encountered chemicals, alkalis, and acids. Used for reinforcement of granular pavement base.

9.	GEOGRID: Net-shaped woven polyester fabric with PVC coating, uniaxial or biaxial geogrid, inert to biological degradation, resistant to naturally occurring chemicals, alkalis, and acids; used to provide a stabilizing force within soil structure as the fill interlocks with the grid. Used for reinforcement of granular pavement base.

10.	GEOCOMPOSITE / GEOGRID WITH INTEGRATED NON-WOVEN GEOTEXTILE: High strength geogrid comprised of stretched monolithic polypropylene flat bars with welded junctions and a mechanically bonded filter geotextile welded within the geogrid structure. Used for reinforcement of granular pavement base.

		11.	FINISH GRADE: Elevation of the finished pavement or planting surface.

12.	PLANTING SOIL: Soil as defined in Section 32 91 13 - Planting Soil, intended to fill the Structural Soil Cell system and other planting spaces.
			
13.	REINFORCING COLLAR: A trench between the soil cell matrix and surrounding soil, lined with geo-composite, filled with granular base course and compacted.

		14.	RIBBED ROOT BARRIER: Linear Ribbed root barrier with vertical integral root training ribs.

15.	ROOTBALL ANCHOR SYSTEM: A below grade system comprised of cables, spearhead or deadman anchors and web strap used for anchoring a rootball into the ground. 

16.	ROOT & MOISTURE BARRIER: Linear membrane to prevent root and moisture penetration into surrounding areas.

[bookmark: _Hlk513574369]17.	ROOTSPACE® SOIL CELL: A plastic modular, engineered suspended pavement system comprising of interlocking vertical uprights, infill panels and a top deck that allows for air movement above the soil profile. This system is designed to be filled with planting soil for tree rooting; bioretention soil for tree rooting and stormwater attenuation and pollutant removal; or left empty and used for stormwater infiltration, detention or retention. It is an engineered, load-bearing system that is designed to be used sub-surface under pedestrian and/or vehicle rated pavement surfaces.
			
18.	SOIL INSPECTION PORT: A plastic pipe extending from the pavement surface down into the top of the soil cell system. This port is used for the sampling and inspection- of the soil within the soil cell system and can be used as a means adding nutrients to the soil. 

19.	SUB-GRADE: Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill.

20.	TREE PIT / TREE WELL: Excavated space filled with appropriate soil media for tree planting.

		21.	TREE PIT OPENING: The pavement opening within which a tree is planted.

		22.	WALKED-IN: A process for light compaction of soils by walking through the soil during and following placement.

B.	Reference Standards:

		1.	ASTM: Specifications of the American Society for Testing and Materials, current published standards.

		2.	AASHTO: American Association of State Highway and Transportation Officials, current published standards.

		3.	ADA: Americans with Disabilities Act, current published standards.

[bookmark: _Hlk513574597]1.03		ADMINISTRATIVE REQUIREMENTS	

A.	Structural Soil Cell System Manufacturer

1.	The Manufacturer shall be responsible for coordinating the delivery of the structural soil cell system to the Contractor. The system includes all components necessary for the assembly of the structural soil cell system as required per the Drawings. 

2.	The Manufacturer shall provide a minimum of 4 hours on-site support during the system installation.

B.	Contractor

1.	The Contractor shall be responsible for preparing the site for the system installation including, but not limited to, excavation, temporary shoring, system installation, compaction, backfilling and all labor, tools and materials required.

2.	The Contractor shall be responsible for preparing a schedule and coordinating work under this section with other trades and disciplines impacting this work.
	
[bookmark: _Hlk513574676]C.	Testing Agency Services

1.	Provide and pay for the services of an independent testing agency to perform the testing activities specified in this section. Testing agency shall be acceptable to Consultant.

2.	Test work in accordance with specified standards. In the absence of a specified standard, comply with the relevant ASTM standard.

3.	Test Reports: Testing agency shall prepare test reports for all tests performed. Submit copies of test reports to Consultant immediately upon their becoming available.

[bookmark: _Hlk513574728]1.04		SUBMITTALS

** NOTE TO SPECIFIER ** 	Specify number of days in subparagraph below per Project requirements.

A.	Action Submittals: Provide submittals in accordance with Section 01 33 00 – Submittal Procedures. Submit these to the Consultant for review and acceptance not less than [specify number of days] days prior to start of installation of materials and products specified in this Section.

1.	Product Data: For each type of product, submit manufacturer's product literature with technical data to demonstrate that the product meets these specifications.

2.	Test and Evaluation Reports: For soils and aggregates provide testing agency laboratory analysis.

3.	Shop Drawings: Drawings shall show all information needed to fabricate, supply and install soil cell system including aggregate sub-base, horizontal and vertical dimensions and elevations.

4.	Qualification Data: Submit proof of qualifications of installer and installer’s site supervisor.

	B.	Closeout Submittals:

		1.	Provide manufacturer’s warranty documentation.

1.05		QUALITY ASSURANCE

A.	Comply with applicable requirements of the laws, codes, ordinances and regulations of Federal, State and Local authorities having jurisdiction.  Obtain necessary permits/approvals from these authorities.

	B.	Manufacturer Qualifications

1.	A manufacturer with not less than 18 years’ experience in the design, manufacture and installation of structural soil cell systems.

2. 	A manufacturer whose product is manufactured in an ISO/TS 16949 and ISO 9001 certified facility.

C.	Materials:

1.	All materials, methods of construction, and workmanship shall conform to applicable requirements of ASTM and AASHTO Standards, unless otherwise specified.

2.	The quality of material and the finished components shall be subject to inspection by the Consultant. Such inspection may be made on‐site upon delivery or at any point thereafter. The components shall be subject to rejection at any time if material fails to meet any of the specification requirements, even though sample components may have been accepted as satisfactory. Components rejected after delivery to the site shall be marked for identification and shall be removed from the site at once.

	B.	Inspection:

1.	All components shall be inspected for general appearance, dimensions, soundness, etc.

2.	Upon completion of relevant excavation work, and prior to placement of geotextile and aggregate, the sub‐base soil shall be inspected by the Consultant or authorized representative and be signed off on by the Consultant as acceptable and meeting manufacturer’s recommendations.

3.	Upon completion of the placement of the ARBORSYSTEM® ENGINEERED SUSPENDED PAVEMENT SYSTEM (as specified) and geotextile, and prior to backfilling, the structure shall be inspected by Specifying Engineer or authorized representative and signed off on by the Consultant as acceptable and meeting manufacturer’s recommendations.

	C.	Defects

1.	Products with structural defects shall be immediately removed and replaced with acceptable parts. The Specifying Engineer, before final acceptance, shall carefully inspect repairs/replacements.

1.06		DELIVERY, STORAGE & HANDLING

[bookmark: _Hlk515963621]A.	Components shall be unloaded, handled and stored in an area protected from traffic and in a manner to prevent damage. Inspect materials to ensure that specified materials have been received.

[bookmark: _Hlk515963663]B.	Store units to avoid damage from other construction activities.

[bookmark: _Hlk515963638]C.	Store soil cell components on pallets, with pallet wrap intact until required for installation.

[bookmark: _Hlk515963652]D.	Protect geogrids and geofabrics from physical damage and from temperatures in excess of 150°F (65°C). Do not expose geogrids and geofabrics to direct sunlight for more than 7 days.

1.07		SITE CONDITIONS

[bookmark: _Hlk515963729]	A.	Do not proceed with installation when subgrades, soils and planting soils are in a wet, muddy or frozen condition.

[bookmark: _Hlk515963752]B.	Before commencing work on site examine available documentation pertaining to site and determine nature and location of above ground and underground utilities.

[bookmark: _Hlk515963772]C.	Before proceeding with full scale excavation work, confirm nature of existing soil conditions and in particular the drainage characteristics of existing soil.

D.	Abandoned utilities encountered during excavation shall be removed and their ends plugged.

E.	Active utilities encountered during excavation and not indicated in Contract Documents shall be reported immediately to Consultant and utility owner who shall determine measures necessary to repair, relocate or remove utility.

1.08		WARRANTY

	A.	Provide manufacturer’s standard warranty against defects in materials and workmanship.

[bookmark: _Hlk515978168]1.	Products will be free from defects in components and workmanship for a period of thirty (30) years from date of manufacture.


PART 2		MATERIALS

2.01		MANUFACTURER

A.	Acceptable Manufacturer: 

1.	GreenBlue Urban
71 Bysham Park Drive
Woodstock, ON N4T 1P1, CANADA 
Website: www.greenblue.com 
E-mail: inquiries@greenblue.com
			USA Toll-free Phone: 866-282-2743
CANADA Phone: 519-533-5355 

B.	Substitutions:  Manufacturers seeking approval of their products are required to comply with the Owner's Instructions to Bidders, generally contained in the Project Manual. If such instructions are not included in Division 00 or Division 01, submit requests as specified herein.

** NOTE TO SPECIFIER ** 	Specify number of days in subparagraph below per Project requirements.

1.	Submit proposed substitutions to the Consultant not less than [specify number of days] days prior to the date for receipt of Bids

2.02		DESCRIPTION

[bookmark: _Hlk515963502][bookmark: _Hlk515890441]A.	The ARBORSYSTEM® shall be an engineered suspended pavement system designed specifically for the purpose of providing uncompacted soil for healthy tree growth and/or stormwater management (bioretention) under load-bearing pavement surfaces. 

[bookmark: _Hlk515963531]B.	The ARBORSYSTEM ® shall have the flexibly to be assembled around existing structures, utilities and in tight constraints, specific to the site requirements and achieve the required soil and/or stormwater volume. The system shall be easily disassembled and reassembled to allow for utility repair within and below the system.

[bookmark: _Hlk515963580][bookmark: _Hlk515890491]C.	The ARBORSYSTEM ® is a complete system that includes but is not limited to the following integral components: ROOTSPACE® SOIL CELLS, geogrid/geofabric, aeration/irrigation piping, fittings and surface inlets, root management products, underground rootball anchoring system and inspection portals.

2.03		ROOTSPACE® SOIL CELL SYSTEM

A.	The ROOTSPACE® SOIL CELL shall be manufactured to the following specifications:

1.	The components shall be manufactured using 100% Recycled Polypropylene Material.

2.	The soil cells shall be offered in a range of heights and shall be stackable to reduce the installation footprint.

3.	Uprights: Injection molded, polypropylene, with nominal dimensions as follows,

a.	ROOTSPACE® 400: 20” x 16” x 4” (500 x 400 x 100 mm) or,

b.	ROOTSPACE® 600: 20”x 24” x 4” (500 x 600 x 100 mm).

4.	AirFlow QR (Quick Release) Top Deck: Injection molded, polypropylene deck with nominal dimensions as follows, 

a.	20” x 20” x 3” (500 x 500 x 75 mm).

5.	Infill Panel: Injection molded, polypropylene with nominal dimensions as follows,  

a.	ROOTSPACE® 400: 13” x 13” x 1.5” (330 x 330 x 38 mm) or,

b.	ROOTSPACE® 600: 13” x 20.5” x 1.5” (330 x 520 x 38 mm).

6.	Interlocking uprights and decks are assembled on-site to create modules which can be uniformly stacked in height, not to exceed 10’ in height (per project design). 

7.	The soil cell system shall have the ability to be assembled as a complete, interlocked unit or as independent modules.

8.	Assembled system must have greater than 95% void space and be continuously open in both length and width.

9.	The assembled system shall capable of supporting vehicle loads in accordance with AASHTO H-20/HS-20, when used in conjunction with approved sub-base and pavement profiles. 

10.	Assembled system must have a minimum structural capacity of 44 psi / 300 kPa.

11.	Interlocking infill panels shall be installed per engineering requirements, where additional lateral strength is required.

12.	The system can be installed at slopes of 5% without reducing the load capacity. For slopes over 5%, and below 10%, refer to manufacturers load capacity guidelines.

13.	The system shall have the capability of accommodating utilities up to 16” (400 mm) within the system. Subject to site and engineering requirements. 

[bookmark: _Hlk510695422]2.04		RELATED PRODUCTS		

** NOTE TO SPECIFIER ** 	Revise Products, Section numbers and titles in subparagraphs below per Project requirements.

A.	RIBBED ROOT BARRIER

1.	The RIBBED ROOT BARRIER is designed to redirect tree roots down and away from pavement surfaces. RIBBED ROOT BARRIER shall be manufactured to meet the following requirements:

			a.	Material shall be 100% recycled high-density polyethylene (HDPE).

			b.	Minimum Thickness: 0.04” (1.00 mm).

			c.	Form: Linear rolls with integral vertical ribs.

** NOTE TO SPECIFIER ** 	Revise product depth in subparagraph below per Project requirements.

		d.	Depth: [12” (300 mm)] [24” (600 mm)] [40” (1000 mm)], as required per plan detail.

		e.	Length: 100’ (30 m)

		f.	Color: Black

g.	Seams shall be overlapped 8” (200 mm) and sealed on both sides with joint tape.

	2.	Products meeting this specification:

		a.	ReRoot™ Ribbed Root Barrier (GreenBlue Urban)

B.	PRE-FORMED RIBBED ROOT BARRIER

1.	The PRE-FORMED RIBBED ROOT BARRIER is designed for standalone trees in paved areas. PRE-FORMED RIBBED ROOT BARRIER shall be manufactured to meet the following requirements:

		a.	Material shall be 100% recycled high-density polyethylene (HDPE).

		b.	Dimensions: Per plan requirements.

		c.	Form: Pre-formed square or circle with integral vertical ribs.

d.	Color: Black

	2.	Products meeting this specification:

		a.	RootDirector™ Pre-formed Ribbed Root Barrier (GreenBlue Urban)

C.	ROOT & MOISTURE BARRIER

1.	The ROOT & MOISTURE BARRIER is designed to protecting building foundations and underground utilities from tree root growth and moisture intrusion. ROOT & MOISTURE BARRIER shall be manufactured to meet the following requirements:

		a.	Material shall be 100% recycled high-density polyethylene (HDPE).

		b.	Minimum Thickness: 0.04” (1.00 mm).

		c.	Form: Linear rolls.

** NOTE TO SPECIFIER ** 	Revise product depth in subparagraph below per Project requirements.

		d.	Depth: [12” (300 mm)] [20″ (500mm)] [24” (600 mm)] [30″ (750mm)] [40” (1000 mm)] [60″ (1500mm)] 
[80″ (2000mm)], as required per plan detail.

		e.	Length: 100’ (30 m)

		f.	Color: Black

		g.	Seams shall be overlapped 8” (200 mm) and sealed on both sides with joint tape.

	2.	Products meeting this specification:

		a.	RootStop™ Root & Moisture Barrier (GreenBlue Urban)

D.	AERATION/IRRIGATION SYSTEM

1.	The AERATION/IRRIGATION SYSTEM is designed to provide a means of getting air and water into the soil and rootzone, and a means of allowing organic gases, from the decay of organic matter within the soil, to escape. AERATION/IRRIGATION SYSTEM components shall be manufactured to meet the following requirements:

		a.	Aeration/Irrigation Pipe

			1.	Material shall be 100% recycled high-density polyethylene (HDPE).

** NOTE TO SPECIFIER ** 	Revise product diameter in subparagraph below per Project requirements.

2.	Diameter: [2.375″ (60 mm)] [3″ (75 mm)] [4” (100 mm)], as required per plan detail.

3.	Form: Slit perforated pipe in rolls. 

4.	Connectors: Molded connectors to effect proper jointing.

5.	Length: 100’ (30 m)

6.	Color: Black

b.	Aeration/Irrigation Inlet

** NOTE TO SPECIFIER ** 	Revise product materials in subparagraphs below per Project requirements.

	1.	Body: [Cast aluminum/bronze] [Plastic]

	2.	Grate: [Cast aluminum/Bronze] [Stainless Steel] [Plastic]

		a.	Grate walking surface shall meet ADA requirements.

	2.	Products meeting this specification:

		a.	RootRain™ Pipe & Fittings, ArborVent, Precinct, Civic, Urban (GreenBlue Urban)

D.	SOIL INSPECTION PORTAL

1.	The SOIL INSPECTION PORTAL is a port designed to allow for the sampling and inspection of the soil within the soil cell system and can be used as a means adding nutrients to the soil. SOIL INSPECTION PORTAL components shall be manufactured to meet the following requirements:

		a.	Material shall be polyvinyl chloride (PVC) pipe.

** NOTE TO SPECIFIER ** 	Revise product depth in subparagraph below per Project requirements.

b.	Diameter: [3″ (75 mm)] [4” (100 mm)], as required per plan detail.

c.	Cap: Flush cap installed flush with pavement surface.

	2.	Products meeting this specification:

		a.	ArborSystem® Inspection Portal (GreenBlue Urban)

E.	GEOGRID WITH INTEGRATED NON-WOVEN GEOTEXTILE:

1.	The GEOGRID WITH INTEGRATED NON-WOVEN GEOTEXTILE is a high strength geogrid comprised of stretched monolithic polypropylene flat bars with welded junctions and a mechanically bonded filter geotextile welded within the geogrid structure. It is used for reinforcement of granular pavement base. GEOGRID WITH INTEGRATED NON-WOVEN GEOTEXTILE shall be manufactured to meet the following requirements:

	a.	GeoGrid Physical Properties:

	Property
	Units
	Value

	Mass per unit area
	g/m3
	250

	Max tensile strength 
   (machine direction/cross machine direction)
	kN/m
	≥ 40 / ≥ 40

	Elongation at nominal strength
   (machine direction/cross machine direction)
	%
	≤ 8 / ≤ 8



			b.	Geotextile Properties

	Property
	Units
	Value

	Mass per unit area
	g/m3
	150

	Max tensile strength 
   (machine direction/cross machine direction)
	kN/m
	7.5 / 11

	Elongation at nominal strength
  (machine direction/cross machine direction)
	%
	40 / 30

	Puncture Force (x-s)
	N
	1,670

	Opening size
	mm
	0.13

	Water Permeability – flow rate H50
	l/sm2
	110



	2.	Products meeting this specification:

		a.	CombiGrid (GreenBlue Urban)

2.05		OTHER RELATED MATERIALS

A.	AGGREGATE

		1.	Coarse aggregate shall meet the following requirements:

			a.	Aggregate shall be 100% crushed material.

			b.	All aggregate shall be clean and thoroughly washed.

2.	Unless otherwise approved by Specifying Engineer, coarse aggregate for the structural soil cell system shall be uniformly graded as defined below:

	a.	¾” – 1” angular clean stone (AASHTO #56, 57, 6, 67, 68)

3.	Sand shall not be an acceptable substitute for coarse aggregate.

	B.	FILLER SOIL

		1.	As specified in Section 32 91 13.

	C.	BACKFILL SOIL

1.	Clean, native excavated soil, free from organic matter, frozen materials, stones larger than 3” (75mm) in diameter, debris and other foreign substances.

	D.	SUB-DRAINAGE PIPING

		1.	As specified in Section 33 41 16.


PART 3		EXECUTION

3.01		GENERAL CONDITIONS

A. Coordinate the installation with the product manufacturer, as specified in Section 1.03, to have the manufacturer on‐site during product installation.

B. Locate underground utilities before proceeding with excavation.

[bookmark: _Hlk515963857]C.	Review manufacturer’s installation procedures and coordinate ARBORSYSTEM® installation with other work affected, such as grading, excavation, utilities, construction access, erosion control, etc.

[bookmark: _Hlk515963819]D. 	Cold weather installation or assembly of modules should not be undertaken when temperatures are below 40° F (4.44° C).

[bookmark: _Hlk515963920]E.	Tree Pit Layout: Layout tree pit locations and dimensions using string lines, survey pegs and marking paint. Obtain Consultant’s approval of layout before proceeding with excavation.

[bookmark: _Hlk515963931]F.	Tree Pit Depths: Confirm excavation depths with reference to finished pavement elevations. Allow for granular base course layer and, where applicable, drainage layer.

G.	Assembled modules may be walked on, but vehicular traffic is prohibited until properly backfilled and covered per Manufacturer’s recommendations. Protect personnel and the installation against damage with highly visible construction tape, fencing, or other means until construction is complete.

3.02		EXCAVATION BELOW GRADE

[bookmark: _Hlk515978966]A.	Excavation required for the installation of all pipes and structures shall be made to the depths and widths indicated on the Drawings (a minimum of 12” (300 mm) beyond all sides of the ARBORSYSTEM® for proper backfill). The Contractor shall ensure that the bottom of the excavation is firm and dry and, in all respects, acceptable to the Consultant.

[bookmark: _Hlk515979054]B.	All objectionable material encountered within the limits indicated shall be removed and disposed of by the Contractor.

[bookmark: _Hlk515979071]C.	In excavation faces, all loose or protruding rocks shall be secured or otherwise removed to finished grade. All cut slopes shall be uniformly dressed to the slope, cross‐section and alignment shown on the Drawings or as directed by the Consultant or authorized representative.

[bookmark: _Hlk515979115]D.	Furnish, install, monitor and maintain excavation support (e.g., shoring, sheeting, bracing, trench boxes, etc.) as required by Federal, State and Local Laws, Ordinances, Regulations and Safety Requirements. Support the sides of excavation, to prevent any movement which could in any way reduce the width of the excavation below that necessary for proper construction and protect adjacent structures from undermining, settlement or other damage.

3.03		SUB-GRADE PREPARATION AND GRADING

[bookmark: _Hlk515979162]A.	Sub‐grade shall be unfrozen, level, and free of lumps or debris with no standing water, mud or muck. Do not use frozen materials or materials mixed or coated with ice or frost. A minimum 2,000 pounds per square foot bearing capacity is required.

[bookmark: _Hlk515979183]B.	If Contractor fails to maintain the sub‐grade properly, the Contractor shall remove the unsuitable material. If the bottom of any portion of the excavation is removed below the limits shown on the Drawings, it shall be restored per the Consultant to the elevation shown in the Drawings. Compacted native earthen fill is not acceptable.

[bookmark: _Hlk515979224]C.	If in the opinion of Consultant or authorized representative, the sub‐grade, at or below the normal grade of the excavation as indicated on the Drawings, is unsuitable for construction; it shall be removed to such depth and width as the Consultant may direct and be replaced with suitable material as directed by the Consultant or authorized representative.

3.04		SUB-DRAINAGE PIPING INSTALLATION

A. [bookmark: _Hlk515980222]Install sub-drainage piping as per drawings.

B. Typically installed in the base layer.

[bookmark: _GoBack]3.05		SUB-BASE PREPARATION

[bookmark: _Hlk515980273]A.	Install leveling bed, 4” (100 mm) of ¾” (19 mm) angular crushed stone, across the footprint of the structure. Stone shall be rolled, or plate compacted to provide a flat surface; free from lumps, debris or any other sharp materials. Base may have up to a 5% slope.

[bookmark: _Hlk515980362]B.	Base shall be compacted to 95% Proctor Density minimum, or as specified by the Consultant.

[bookmark: _Hlk515980382]C.	Dependent on the geotechnical report, the Consultant or authorized representative may require that a reinforcement geogrid fabric be placed within the base layer. If required, the geogrid fabric shall have placed on top of 2” (50 mm) of aggregate and covered with 2” (50 mm) of aggregate. Overlap geogrid a minimum 12” (300 mm) or as recommended by manufacturer.

3.06		INSTALLATION OF STRUCTURAL SOIL CELL SYSTEM

A.	Installation procedure, as follows, shall be followed by the Contractor. The Contractor shall also reference the Manufacturer’s Installation Guidelines, and where any discrepancy exists the Consultant reserves the right to contact the Manufacturer’s Representative prior to continuation. Installation constitutes acceptance of existing conditions and responsibility for satisfactory performance.

B.	Utilize a soluble paint, chalk or string to outline the footprint of the ROOTSPACE® SOIL CELL SYSTEM. Prior to the installation of soil cell panels, confirm tree pit dimensions and mark location of trees. Rectify discrepancies and errors. Ensure squareness prior to module placement.

D.	Install ROOTSPACE® soil cell panels in strict accordance with manufacturer’s written instructions and installation diagrams. Prior to placement, check each soil cell panel for damage. Reject cracked, chipped and otherwise damaged modules. Ensure that panels in contact with granular base course are firmly seated, with no rocking.  Ensure that panels are mechanically interconnected both horizontally and, in multiple layers, vertically.                                                          

C.	Upon completion of the ROOTSPACE® SOIL CELL SYSTEM, wrap the sides of the system with root and moisture barrier, or geogrid/fabric to prevent material migration into the structural soil cell system. Take great care to avoid damage to the root and moisture or geogrid/fabric barrier during placement. If damage occurs, repair that portion per manufacturer specifications.

3.07    	UTILITIES WITHIN SOIL CELL MATRIX

A.	Utilities within the ROOTSPACE® soil cell units should meet specifications as required by utility company’s standards. This may require special treatments, barriers and details to achieve this. 

3.08 	SOIL FILLING

A.	Obtain Consultant’s prior approval to filling the soil cell matrix with filler soil. Install filler soil after soil cell matrix is fully assembled and piping systems and barriers are in place.

B.	Except as shown otherwise on Drawings completely fill all void spaces with filler soil. Place filler soil using an excavator bucket and spread with rakes or shovels

C.	Keep outer trench free of filler soil.

D.	Soil can be compacted in lifts of 8” (200 mm) to 12” (300mm) during placement and compacted by walking over layers or utilizing a hand-held roller designed specifically for this use. Note: the top panel is also an aeration deck allowing soil to be filled to top of upright panels.

3.09   	AERATION/IRRIGATION AND INSPECTION PIPING 

A.	Lateral Aeration/Irrigation Piping: Install piping within top layer of soil cell panels in a complete connected circuit, within 12” (600mm) of outer edge of matrix. Fit junctions and risers at maximum spacing of 12’ (3.6 meters). 

B.	Vertical Inspection Piping: Place vertical piping within central opening of soil cell top panel.

C.	Trim vertical pipes to 6” (150mm) above finished pavement and support in vertical position by temporary staking. Seal open ends of pipes.

3.10   	ROOT BARRIERS AND ROOT AND MOISTURE BARRIERS

A.	Install ribbed root barriers and root and moisture barriers as shown on Drawings. Overlap barrier joints 8” (200mm) and tape both sides of joint. Top edge of barriers shall be level with adjacent construction. Ensure that earth surfaces in contact with barriers are flat and free of sharp debris and stones to avoid puncturing barriers. Install ribbed root barriers with ribs facing inward.

3.11		BACKFILLING 

A.	Place backfill materials around the perimeter in lifts with a maximum thickness of 12” (300 mm). Each lift shall be placed around the entire perimeter such that each lift is no more than 24” (600 mm) higher than the side backfill along any other location on the perimeter of the structural soil cell system. No fill shall be placed over top of modules until the side backfill has been completed.

B.	Each lift shall be compacted at the specified moisture content to a minimum of 95% of the Standard Proctor Density until no further densification is observed (for self-compacting stone materials). The side lifts must be compacted with walk behind compaction equipment. Even when “self-compacting” backfill materials are selected; a walk behind vibratory compactor must be used.

C.	Take care to ensure that the compaction process does not allow the machinery to come into contact with the structural soil cell system due to the potential for damage to the root and moisture barrier or geogrid/fabric and structural soil cell system.

D.	Continue backfilling the perimeter until it is backfilled within 12” (300 mm) of the top of the structural soil cell system.

3.12		INSTALLATION OF GEOCOMPOSITE 

[bookmark: _Hlk513576216]A.	Install the geogrid with integrated non-woven geotextile on top of the structural soil cell system allowing it to extend 12” (300 mm) vertical down the sides of the structural soil cell system, and 12” (300 mm) horizontal away from the structural soil cell system. Overlap geogrid with integrated non-woven geotextile a minimum 8” (200 mm).

3.13		AGGREGATE BASE COURSE FOR PAVEMENT

A.	Continue backfilling the perimeter and top of the structural soil cell system in 6” (150 mm) lifts, until specified depth is reached. Each lift shall be compacted at the specified moisture content to a minimum of 95% of the Standard Proctor Density.

B.	Only low-pressure tire or track vehicles shall be operated over the structural soil cell system during construction. No machinery should drive on top of the structural soil cell system until a minimum backfill and compaction is achieved. Dump trucks and heavy equipment shall not be operated within the structural soil cell system footprint at any time. Where necessary the heavy equipment should unload in an area adjacent to the structural soil cell system and the material should be moved over the system with low-pressure tire or track equipment.

C. 	Ensure that all unrelated construction traffic is kept away from the limits of excavation until the project is complete and final surface materials are in place. No non-installation related loading should be allowed over the structural soil cell system until the final design section has been constructed (including pavement).

D. 	Place surfacing or paving materials over the structural soil cell system with care to avoid displacement of cover fill and damage to surrounding areas.

3.14		SITE QUALITY CONTROL

A.	Compaction Tests: Testing agency shall perform compaction testing on sub-grade and on each layer of fill to determine compliance with specified compaction. Determine method and frequency of testing in consultation with Consultant.

3.15   	TREE PIT OPENINGS
.
A.	Confirm exact location of tree pit openings. Cut geocomposite layer and fold back to expose opening. Position perimeter formwork.

B.	Line opening with ribbed root barrier with ribs facing inward. Extend ribbed root barrier down to top of soil cell matrix and up to level of finished pavement. Lap root barrier joints 8” (200mm) and tape both sides of joint.

3.16 	INSTALLATION OF CONCRETE CURBS AT TREE OPENINGS

A.	Place concrete curbs along planting areas and tree pit openings as shown on the Drawings to retain the aggregate base course from migrating into the planting soil.

[bookmark: _Hlk513576305]3.17		CLEANING & PROTECTION

A.	Perform cleaning during the installation of work and upon completion of the work.

B.	Remove from site all excess materials, debris, and equipment. Repair any damage to adjacent materials and surfaces resulting from installation of this work.

3.18		CLOSEOUT ACTIVITIES

	A.	Provide manufacturer’s warranty.


END OF SECTION 32 94 50
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