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Section 32 91 22S Structural Soil

	[bookmark: _Hlk194070460]1.0
	GENERAL

	Add 1.0.1
	Section 32 91 22S refers to those portions of the Work that are unique to the supply and installation of structural soil mix, including equipment, materials and labour necessary for preparation and placement. This section must be referenced to and interpreted simultaneously with all other sections pertinent to the Work described herein. 

	
	
	Add 1.0.3
	Producers of this material must be experienced and pre-approved. 

	1.1
	Related Work
	Add 1.1.1
	Section 31 22 01 Site Grading

	
	
	Add 1.1.2
	Section 31 23 01 Excavating, Trenching and Backfilling

	
	
	Add 1.1.3
	Section 31 05 17 Aggregates and Granular Materials

	
	
	Add 1.1.4
	Section 32 91 21 Topsoil and Finish Grading

	
	
	Add 1.1.5
	Section 33 11 01 Waterworks

	
	
	Add 1.1.6
	Section 33 40 01 Storm Sewers

	
	
	Add 1.1.7
	Section 33 44 01 Maintenance Holes and Catchbasins

	1.2
	References
	Add 1.2.1
	CSLA Canadian Landscape Standard – Latest Edition

	
	
	Add 1.2.2
	Canadian System of Soil Classification

	1.3
	Source Quality Control
	Add 1.3.1
	The Contractor shall propose suppliers/sources for aggregate and soil for the structural soil mix to the City Engineer for approval 7 Days prior to the delivery of any material to the Site. Aggregates and soil shall each come from a single source.
Source testing of materials to be conducted by a recognized independent testing agency, approved in advance by the City Engineer.

	
	
	Add 1.3.2
	The Contractor shall supply growing medium test results to the Contract Administrator for review, showing compliance with the material product requirements of 2.1 of this Section, including recommendation for incorporation of necessary amendments and retesting (if applicable).

	
	
	Add 1.3.3
	The Contractor shall supply aggregate test results to the Contract Administrator for review, showing compliance with the material product requirements for aggregate in 2.2 of this Section.

	1.4
	Sample
	Add 1.4.1
	Prepare a sample of the structural soil mix with proposed mix ratios for approval by the City Engineer a minimum of 2 Days prior to placement. The City Engineer may request additional samples of the structural soil mixture to be tested in the event that further refinement of the mixture is necessary.

	1.5
	Scheduling
	Add 1.5.1
	Coordination of the installation of the structural soil mixture is critical. Ensure scheduling has been coordinated with the Contract Administrator and related Contractors.

	
	
	Add 1.5.2
	Schedule to include:
Date for commencement of preparation of the structural soil at source.
.1 Subgrade preparation at Site.
.2 Shipping dates.
.3 Arrival dates on Site.
.4 Installation dates.

	
	
	Add 1.5.3
	Schedule the Work to coordinate with installation of any drainage, irrigation, tree grate footings, lighting, paving, and other applicable interdependent work.

	1.6
	Measurement and Payment
	Add 1.6.1
	[bookmark: _Hlk514414202]Payment for structural soil includes supply of materials, onsite handling including processing, placement to thickness specified, placement of filter fabric, and finish grading. Payment for structural soil will be by actual area provided. 

	1.7
	Inspection and Testing
	Add 1.7.1
	A start-up meeting with the Contract Administrator is required to confirm the areas of installation and mixing. If not previously submitted, growing medium sample and test report, aggregate stone sample, and structural soil sample and report are to be supplied at the start-up meeting.

	
	
	Add 1.7.2
	Coordinate Site meetings with the Contract Administrator at the following typical inspection times:
1. Drainage installation and connection.
.6 Irrigation installation.
.7 Mixing of structural soil mixture.
.8 Installation of structural soil mixture.
.9 Subgrade preparation and layout.
.10 Installation of trees.

	
	
	Add 1.7.3
	Where materials are installed in phases, it is the Contractor’s responsibility to inform the Contract Administrator of critical installation times for each phase as noted in 1.7.2 of this Section.

	
	
	Add 1.7.4
	The Contractor shall ensure all compaction test results (for all failed and passed tests) and test certificates are submitted to the Contract Administrator within 48 hours. Compaction test results shall be submitted by third parties to the Contract Administrator.

	
	
	Add 1.7.5
	Acceptance of material at source does not preclude future rejection if material fails to conform to requirements specified.

	
	
	Add 1.7.6
	Confirm compaction of subgrade and structural soil by Geotechnical Reports from a qualified Geotechnical Engineer.

	1.8
	Product Handling
	Add 1.8.1
	All materials used in the composition of structural soil shall not be prepared, worked, or travelled upon when in a wet or frozen condition.

	
	
	Add 1.8.2
	Supply and handle dolomite lime, fertilizer, stabilizer, and other amendments in standard, sealed, waterproof containers with net weight and product analysis clearly marked on exterior of package.

	1.9
	Delivery, Storage, and Protection
	Add 1.9.1
	Structural soil shall be prepared on–site or at a location pre-approved by the Contract Administrator or be supplied from an approved off-site supplier.

	
	
	Add 1.9.2
	Undertake all on-site storage of prepared structural soil in such a manner as to prevent damage or separation of any materials.

	
	
	Add 1.9.3
	Install structural soils as soon as practicable after mixing. Any structural soils stored overnight, whether on-site or at the source, shall be covered with tarpaulin of material approved by the Contract Administrator until such time as structural soils are installed.

	
	
	Add 1.9.4
	Protect all material to be stockpiled in accordance with BC Ministry of Environment guidelines.

	2.0
	PRODUCTS
	
	

	2.1
	Growing Medium
	Add 2.1.1
	Growing medium, specific to structural soil exclusively, shall be in accordance with the following:
	Properties
	Growing Medium

	TEXTURE:

	Percent of Dry Weight Mineral Fraction (%)

	Sand
	45 - 55

	Silt and Clay Combined
	25 - 45

	Silt
	25 - 35

	Clay
	0 - 10

	ACIDITY (pH)
	6.0 - 7.0

	SALINITY (mmhos/cm)
	< 3.0

	ORGANIC CONTENT:
Percent of Dry Weight (%)
	15 - 20




	
	
	Add 2.1.2
	Organic material in the growing medium must be well decomposed to prevent oxygen consumption. 

	
	
	Add 2.1.3
	City of Vancouver Bioretention Soil (32 94 01S) or Park Turf Mix may also be used if approved by the City Engineer.

	2.2
	Aggregate
	Add 2.2.1
	Clean stone of high angularity is required.

	
	
	Add 2.2.2
	Stone dimension aspect ratio shall approach 1:1:1 (length:width:depth) with a maximum of 2:1:1.

	
	
	Add 2.2.3
	Must consist of 100% fractured aggregate, crushed and screened from an approved supplier.

	
	
	Add 2.2.4
	Aggregate mix must be 60-80mm clear sieve designation.
No greater than 30% passing 37.5mm
0% passing at 25mm

	
	
	Add 2.2.5
	Aggregate to be used for structural soil shall be free of any foreign elements or material. Provide samples and test reports as described in 1.3 and 1.5 of this Section.

	
	
	Add 2.2.6
	Material shall be sound, hard, durable, and free from soft, thin, elongated or laminated particles, organic material, calcium lumps or material, or other substance that would act in a deleterious manner for its use intended.

	
	
	Add 2.2.7
	No stones smaller larger than 80mm will be accepted

	2.3
	Soil Stabilizer
	Add 2.3.1
	Soil binding agent shall be an organic, non-toxic compound designed to act as a tackifier to adhere soil to rock to ensure an even distribution throughout the mix.

	2.4
	Granular Base
	Add 2.4.1
	Granular base (COV #9) as per Section 31 05 17 Aggregates and Granular Materials.

	2.5
	Surface Restoration
	Add 2.5.1
	Surface restoration as per Section 32 15 01S Surface Restoration.

	2.6
	Filter Fabric
	Add 2.6.1
	Non-woven filter fabric shall be installed as a separation layer directly above the compacted structural soil mixture. Do not install fabric until adequate compaction of the structural soil mixture has been confirmed and approved by the City Engineer.

	
	
	Add 2.6.2
	Filter fabric for structural soil applications shall be selected and designed to withstand wear and tear during construction without deterioration of its strength and filtering properties. Conform to the following ASTM designations:
1. Grab Tensile Strength ASTM D4632: min. 400N
.12 Tensile Elongation ASTM D4632: 50%
.13 CBR Puncture D6241: min. 1150N
.14 Flow Rate ASTM D4491: min. 6,110L/min/m2

	3.0
	EXECUTION
	
	

	3.1
	Preparation of Subgrade
	Add 3.1.1
	Verify that grades are correct. If discrepancies occur, notify the City Engineer and do not commence the Work until directed.

	
	
	Add 3.1.2
	Excavate trenches in accordance with the requirements of Section 31 23 01 Excavating, Trenching and Backfilling allowing for design depth and width of structural soil mix.

	
	
	Add 3.1.3
	Excavate subgrade to establish tree pit / trench as indicated on the Drawings and as per Section 32 93 01 Planting of Trees, Shrubs and Ground Covers. 

	
	
	Add 3.1.4
	Areas designated as structural soil tree pits for street tree planting shall be compacted to the equivalent of 95% Modified Proctor Density and shall be free of stones, debris, root branches, toxic materials, building materials, and other deleterious materials to the approval of the City Engineer.

	
	
	Add 3.1.5
	Grade soil, eliminating uneven areas and low spots, ensuring positive drainage. Subgrade elevations shall slope parallel to the finished grades and / or toward the subsurface drain lines as indicated in the Contract Documents.

	
	
	Add 3.1.6
	Subgrade shall be approved by the City Engineer prior to placement of the structural soil mix.

	3.2
	Subdrains
	Add 3.2.1
	Install subdrains to the requirements of Section 33 11 01 Waterworks, Section 33 40 01 Storm Sewers, and Section 33 44 01 Maintenance Holes and Catchbasins.

	
	
	Add 3.2.2
	Confirm location of subdrain connection to storm sewer system with the City Engineer prior to installation. 

	
	
	Add 3.2.3
	Install subdrains prior to the installation of the structural soil mixture.

	3.3
	Irrigation
	Add 3.3.1
	Install irrigation main lines, if specified on the Contract Drawings, in coordination with installation of the structural soil. Confirm timing at start-up meeting. Scheduling to must be presented to and approved by Contract Administrator prior to installation.

	
	
	Add 3.3.2
	Confirm location of irrigation connections with the City Engineer.

	
	
	Add 3.3.3
	Ensure all irrigation pipes are separated from direct contact with structural soil by means of bedding sand or other measures as pre-approved by the City Engineer.

	3.4
	Processing Structural soil Material
	Add 3.4.1
	Base Ratio of Materials:
4m3 of aggregate stone as per 2.2 of this Section.
1.5m3 of growing medium as per 2.1 of this Section.
2kg of stabiliser as per 2.3 of this Section.
Water as required (the amount of water required will vary according to the moisture present in the growing medium). 

	
	
	Add 3.4.2
	All mixing shall be performed on a flat, hard, level surface approved by the Contract Administrator, using appropriate soil mixing equipment. 

	
	
	Add 3.4.3
	Combine the aggregate, growing medium, and stabilizer product into a thorough, homogeneous mixture. If materials are dry, moisten the mixture with fine spray of clean potable water while mixing to activate the stabilizer product.

	
	
	Add 3.4.4
	Ensure consistent even distribution of all components by thorough mixing. The ratio of components will vary and may require adjustment to ensure the soil volume is adequate to fill all voids in the stone.

	
	
	Add 3.4.5
	Do not overmix. Overhandling can result in separation of the growing medium from the aggregate. Further and final mixing will occur during the placement of the material.

	3.5
	Placement
	Add 3.5.1
	Do not proceed with the installation of the structural soil material until all walls, curbs, and utility work in the area have been installed. Structural elements or design features that are dependent on the structural soil mixture for support may be postponed until after the installation of the mixture.

	
	
	Add 3.5.2
	Structural soil shall be moist but not saturated with water when placed. Place and handle material to avoid damage to drainage structures, irrigation equipment, sidewalks, concrete structures, or pavement.

	
	
	Add 3.5.3
	Do not handle or place structural soil mix in rain or in freezing conditions.

	
	
	Add 3.5.4
	Place engineering soil in 300mm lifts. Compact each lift of structural soil material with a vibrating drum roller, plate tamper or approved equivalent compaction method until no deflection is observed from additional compaction or to the satisfaction of the City Engineer.

If geotextile is present, protect geotextile during placement of aggregate subbase. For each lift, a minimum of two passes of the vibratory mode may be required, followed by two passes in the static mode with minimum 9 ton vibratory roller until there is no visible movement of the aggregate. Do not crush aggregate with the roller. Use 60 kN (minimum) plate tamper for areas that cannot be reached by the roller.

The surface of the compacted base shall be such that when tested with a 3 m long straightedge, placed in any direction on the surface, the gap between the straightedge and the surface of the compacted subbase shall not be greater than 50 mm, at any point.

At the request of the City of Engineer, proof of compaction may also be demonstrated through the use of a lightweight deflectometer or approved equivalent. 

A proof roll must also be conducted following compaction to demonstrate that sufficient compaction has been achieved and no deflection is observed. 

	
	
	
	

	
	
	Add 3.5.5
	Installation of structural soil within 0.4m of the centre of the tree root ball is not recommended. Various techniques / containments such as reinforced wood boxes, steel boxes and large diameter PVC pipe, have been employed to allow for sand to be installed at the tree location with the compacted structural soil surrounding the hole. At the time of tree installation, the sand and containment are removed and growing medium (as per 2.1 of this Section) added to surround the root ball. Ensure the medium for the support of the tree grate surround is compacted structural soil.

	3.6
	Installation of Filter Fabric
	Add 3.6.1
	Install filter fabric following approval of structural soil compaction by the City Engineer. Ensure minimum 60cm overlap of all fabric seams and beyond edge of structural soil.

	3.7
	Granular Base Material
	Add 3.7.1
	Place a minimum 75mm thick granular base on top of the filter fabric over the structural soil layer. Compact the granular base as per Section 31 23 01 Excavating, Trenching and Backfilling.

	3.8
	Finished Grading
	Add 3.8.1
	All areas shall be graded to the contours and elevations indicated on the Contract Documents and as per Section 32 91 21 Topsoil and Finish Grading. Ensure positive drainage. 

	
	
	Add 3.8.2
	Finish grade shall be to within 15mm of proposed grades within 3.0m of any adjacent fixed elevation and to within 15mm of proposed grades over any other 3.0m length. Finish grades shall not be uniformly high or low.



