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	01 56 00 Temporary Barriers and Enclosures
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	01 61 00 Common Product Requirements
	.2 Defective products, whenever identified prior to completion of Work, will be rejected, regardless of previous inspections. Inspection does not relieve responsibility but is precaution against oversight or error. Remove and replace defective products at own expense and be responsible for delays and expenses caused by rejection.
	.1 Review product delivery requirements and anticipate foreseeable supply delays for any items. If delays in supply of products are foreseeable, notify Consultant of such, in order that substitutions or other remedial action may be authorized in ample time to prevent delay in performance of Work.
	.2 In event of failure to notify Consultant at commencement of Work and should it subsequently appear that Work may be delayed for such reason, Consultant reserves right to substitute more readily available products of similar character, at no increase in Contract Price or Contract Time.
	.2 Store packaged or bundled products in original and undamaged condition with manufacturer's seal and labels intact. Do not remove from packaging or bundling until required in Work.
	.3 Store products subject to damage from weather in weatherproof enclosures.
	.4 Store cementitious products clear of earth or concrete floors, and away from walls.
	.5 Keep sand, when used for grout or mortar materials, clean and dry. Store sand on wooden platforms and cover with waterproof tarpaulins during inclement weather.
	.6 Store sheet materials and lumber on flat, solid supports and keep clear of ground. Slope to shed moisture.
	.7 Remove and replace damaged products at own expense and to satisfaction of Consultant.
	.1 Pay costs of transportation of products required in performance of Work.
	.2 Transportation cost of products supplied by Owner will be paid for by Owner. Contractor shall be responsible for the unloading, handling and storage of such products.
	.1 Unless otherwise indicated in specifications, install or erect products in accordance with manufacturer's instructions. Do not rely on labels or enclosures provided with products. Obtain written instructions directly from manufacturers.
	.2 Notify Consultant in writing of conflicts between specifications and manufacturer's instructions, so that Consultant may establish course of action.
	.3 Do not employ anyone unskilled in their required duties. Consultant reserves right to require dismissal from site, workers deemed incompetent or careless.
	.4 Decisions as to standard or fitness of Quality of Work in cases of dispute rest solely with Consultant, whose decision is final.
	.1 Ensure cooperation of workers in laying out Work. Maintain efficient and continuous supervision.
	.2 Be responsible for coordination and placement of openings, sleeves and accessories.
	.1 Perform remedial work required to repair or replace parts or portions of Work identified as defective or unacceptable. Coordinate adjacent affected Work as required.
	.2 Perform remedial work by specialists familiar with materials affected. Perform in a manner to neither damage nor put at risk any portion of Work.
	.1 Unless specifically indicated otherwise, Work shall be installed plumb, level, square and straight.
	.2 Unless acceptable tolerances are otherwise specified in specification sections, or are otherwise required for proper functioning of equipment, site services and mechanical and electrical systems:
	.1 “Plumb and level” shall mean plumb or level within 1 mm in 1m.
	.2 “Square” shall mean not in excess of 10 seconds lesser or greater than 90 degrees.
	.3 “Straight” shall mean within 1 mm under a 1 m long straight edge.
	.4 “Flush” shall mean within:
	.1 6 mm for exterior concrete and paving materials.
	.1 Adequately protect Work completed or in progress. Work damaged or defaced due to failure in providing such protection is to be removed and replaced, or repaired, as directed by Consultant, at no increase in Contract Price or Contract Time.
	.2 Prevent overloading of any part of building. Do not cut, drill or sleeve any load bearing structural member, unless specifically indicated without written approval of the Consultant.
	.1 Protect, relocate or maintain existing active services. When services are encountered, cap off in manner approved by authority having jurisdiction. Stake and record location of capped service.
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	01 73 00 Execution Requirements
	2.1 Materials
	.1 General: Comply with requirements specified in other Sections.
	.2 In-Place Materials: Use materials for patching identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.
	.3 If identical materials are unavailable or cannot be used, use materials that, when installed, will provide a match acceptable to Consultant for the visual and functional performance of in-place materials.
	PART 3 EXECUTION
	3.1 Preparation
	3.2 General
	3.3 Cutting and Patching
	.1 General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	.2 Cut in-place construction to provide for installation of other components or performance of other construction, and subsequently patch as required to restore surfaces to their original condition.
	.3 Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations, including excavation, using methods least likely to damage elements retained or adjoining construction. If possible, review proposed procedures with original Installer; comply with original Installer's written recommendations.
	.1 In general, use hand or small power tools designed for sawing and grinding, not hammering and chopping. Cut holes and slots neatly to minimum size required, and with minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.
	.2 Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
	.3 Excavating and Backfilling: Comply with requirements in applicable Sections where required by cutting and patching operations.
	.4 Proceed with patching after construction operations requiring cutting are complete.
	.4 Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following performance of other work. Patch with durable seams that are as invisible as practicable. Provide materials and comply with installation requirements specified in other Sections, where applicable.
	.1 Inspection: Where feasible, test and inspect patched areas after completion to demonstrate physical integrity of installation.
	.5 Clean areas where cutting and patching are performed.

	01 74 11 Cleaning
	2.1 Products
	.1 All cleaning materials and products shall be low VOC type. Submit list of cleaning products including SDS for approval prior to commencement of cleaning operations.
	3.1 Final Cleaning

	01 74 19 Construction Waste Management and Disposal 
	2.1 Not Used
	.1 Not used
	PART 3 EXECUTION
	3.1 Application
	3.2 Diversion of Materials

	01 77 00 Closeout Procedures
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	3.1 Not Used
	.1 Not used
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	03 10 00 Concrete Forming and Accessories
	2.1 Materials
	PART 3 EXECUTION
	3.1 Examination
	.1 Before starting this work, examine work done by others which affects this work.
	.2 Notify the Consultant of any conditions which would prevent proper completion of this work.
	.3 Commencement of work implies acceptance of existing conditions.
	3.2 Erection
	.1 Verify lines, levels and centres before proceeding with formwork. Ensure dimensions agree with drawings.
	.2 Align joints and make watertight, to prevent leakage of cement paste and disfiguration of concrete.
	.3 Construct formwork to produce concrete with dimensions, lines and levels within tolerances specified in ACI 347R-14.
	.4 Provide formed openings where required for pipes, conduits, sleeves and other work to be embedded in and passing through concrete members.
	.5 Install chamfers at all external corners exposed to view.
	.6 Adequately brace and shore formwork to sustain loads (both concrete and working loads) applied during construction.
	.7 Be responsible for safety of the structure both before and after the removal of forms, until the concrete has reached its specified 28 day strength.
	3.3 Built-In Work
	.1 Form openings and build in anchors, inserts, sub-frames, key-ways, sleeves, miscellaneous metal items, reglets and similar items furnished under Work of other Sections, which are indicated on Drawings and on shop drawings of other trades, and as required for proper completion of Work.
	.2 Do not embed wood in concrete.
	.3 Anchor Bolts: Tie anchor bolts securely in position to prevent movement during concrete placing. Use template to locate bolts. Verify that bolts have specified projection above concrete.
	.4 Openings or Sleeves Not Shown on Structural Drawings:
	.1 Obtain Consultant's written approval before forming openings of sleeves through columns and beams, or through slabs within 1800 mm of their supports.
	.2 Obtain Consultant's written approval before forming openings or sleeves larger than 200 mm square in any location.
	.5 Embedded Pipe or Conduit Not Shown or Detailed on Structural Drawings:
	.1 Obtain Consultant's written approval before placing conduit or pipe which would be embedded in finished structure.
	.6 Confirm that built-in items that penetrate surface waterproofing are installed to meet requirements of waterproofing trade.
	3.4 Construction Joints
	.1 Form construction and expansion joints with bulkheads to ensure straight lines.  Immediately before subsequent pour at construction joint, remove bulkhead and tighten forms so that concrete surfaces will be on same plane with no overlapping of concrete.
	.2 Install continuous shear key in construction joints in walls and framed floors which are 152mm or more thick.
	.3 Provide vertical construction joints in walls at not more than 20 metres centre to centre.
	.4 Provide waterstops in accordance with manufacturer’s instructions at construction joints in walls which retain earth. Waterstops shall be continuous.
	3.5 Treatment of Formwork Surfaces
	.1 Form Release Agent:
	.1 Coat formwork with form release agent before reinforcement, anchors, accessories, and other built in items are installed.
	.2 Do not coat plywood forms pre-treated with release agent.
	.3 On surfaces to receive finish materials, adhesives, sealers, paint or other coatings or materials, use a compatible release agent.
	3.6 Stripping of Formwork
	.1 Strip formwork on vertical surfaces when concrete has hardened sufficiently that no damage will result from stripping operations.
	.2 Do not remove plywood formwork by jerking loose or by metal pinch bars. Use wood wedges and gradually force panels loose. Leave plywood forms in place as long as possible to permit maximum shrinkage away from concrete.
	.3 Take particular care not to damage external corners when stripping formwork.
	.4 When forms are stripped during curing period, cure and protect exposed concrete in accordance with Section 03 30 00 - Cast-in-Place Concrete.
	3.7 Defective Work
	.1 Movement and displacement of formwork during construction, variations in excess of specified tolerances, marked and disfigured surfaces, and failure of materials or workmanship to meet requirements of this specification, and which cannot be repaired by approved methods, will be considered defective work.
	.2 Replace defective work, as directed by Consultant.
	.3 Pay for additional inspection and testing, redesign, corrective measures, and related expenses, if work has proven to be deficient.
	.4 Reconstruct defective formwork and replace concrete and reinforcement placed in defective formwork at no additional cost.
	3.8 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	03 20 00 Concrete Reinforcing
	.1 Section 03 10 00 Concrete Forming and Accessories
	.2 Section 03 30 00 Cast-in-Place Concrete
	.2 American Concrete Institute (ACI)
	.1 ACI SP-66 (04) ACI Detailing Manual
	.2 CSA A23.3:19 Design of Concrete Structures
	.3 CSA G30.18:21 Carbon Steel Bars for Concrete Reinforcement
	.4 CSA G40.20-13/G40.21-13 (R2018) General Requirements for Rolled or Welded Structural Quality Steel/Structural Quality Steel
	.5 CSA W186:21 Welding of Reinforcing Bars in Reinforced Concrete Construction
	.4 Reinforcing Steel Institute of Canada (RSIC)
	.1 RSIC Reinforcing Steel Manual of Standard Practice
	.2 Shop Drawings:
	.1 Submit shop drawings, including placing drawings and bar lists.
	.2 Prepare placing drawings and bar lists in accordance with the American Concrete Institute (ACI) Detailing Manual, and the Reinforcing Steel Institute of Canada (RSIC) Reinforcing Steel Manual of Standard Practice and the typical details included with Contract Documents.
	.3 Prepare placing drawings to minimum scale of 1:50.
	.4 Submit placing drawings and bar lists sufficiently detailed and dimensioned to permit correct placement of reinforcement and accessories without reference to architectural or structural Drawings.
	.5 Show reinforcement, including dowels, in elevation on placing drawings for wall reinforcement.
	.6 Show concrete cover to reinforcement.
	.7 Show location of construction joints.
	.4 Quality Assurance Submittals:
	.1 Mill Test Report: provide Consultant with certified copy of mill test report of reinforcing steel, showing physical and chemical analysis, minimum 4 weeks prior to beginning reinforcing work.
	.2 Submit in writing proposed source of reinforcement material to be supplied.
	.2 Qualifications: Welding: Undertake welding of reinforcement only by a fabricator or Subcontractor approved by Canadian Welding Bureau to requirements of CSA W186.
	.3 Source Quality Control: Source Quality Control may be performed by an Inspection and Testing Company appointed by Consultant.
	.4 Review provided by Inspection and Testing Company does not relieve Contractor of his sole responsibility for quality control over Work. Performance or non-performance of Inspection and Testing Company shall not limit, reduce, or relieve Contractor of his responsibilities in complying with the requirements of the Specification.
	.5 Identify and correlate reinforcing steel from Canadian mills with test reports for compliance with requirements specified.
	.6 Test unidentified reinforcing steel at expense of Contractor. Perform testing for each 1 tonne or part thereof supplied for incorporation in Work.
	2.1 Materials
	.1 In accordance with reference standards.
	.2 Substitute different size bars only if permitted in writing by Consultant.
	.3 Bar Reinforcing Steel:
	.1 Bars which are to be welded by arc-welding process: to CSA G30.18, Grade 400W.
	.2 Other bars: to CSA G30.18, Grade 400R.
	.4 Plain round bars: to CSA G40.20-04/G40.21.
	.5 Cold-drawn annealed steel wire ties: to ASTM A497.
	.6 Chairs, bolsters, bar supports, spacers: to CSA A23.1.
	.7 Mechanical splices: subject to approval of Consultant.
	2.2 Fabrication
	.1 Fabricate reinforcing steel only in permanent fabricating shop.
	.2 Fabricate reinforcing steel in accordance with shop drawings.
	.3 Tag reinforcing bars to indicate placement as designated on shop drawings.
	.4 Splices:
	.1 Provide splices only where specifically indicated on Drawings.
	.2 Stagger alternate mechanical splices 750 mm apart.
	.3 Stagger alternate end bearing splices 750 mm apart.
	.4 Install on threaded splices, plastic internal coupler thread protector and plastic bar end thread protector.
	PART 3 EXECUTION
	3.1 Examination
	.1 Before starting this work, examine work done by others which affects this work.
	.2 Examine formwork to verify that it has been completed, and adequately braced in place.
	.3 Notify the Consultant of any conditions which would prejudice proper completion of this work.
	.4 Commencement of work implies acceptance of existing conditions.
	3.2 Installation
	.1 Place reinforcing steel in accordance with reviewed placing drawings, typical details, and CSA A23.3.
	.2 Adequately support reinforcing and secure against displacement within tolerances permitted.
	.3 Place reinforcing steel to provide minimum spacing and proper concrete cover as noted on drawings.
	.4 Do not cut reinforcement to incorporate other Work.
	.5 Relocate or rebend bars only on written instructions of Consultant.
	.6 Tie reinforcement in place. Do not weld.
	3.3 Adjusting
	.1 Adjust and secure reinforcement in correct position immediately before concrete is placed.
	.2 Remove contaminants which lessen bond between concrete and reinforcement.
	3.4 Field Quality Control
	.1 Provide competent supervisor, with at least three years of experience in reinforcement placement, to direct placement of reinforcement.
	.2 Inspect placement of reinforcement for conformance with Drawings and Specifications, before each concrete placement, and correct as necessary.
	.3 Consultant's periodic review of selected areas of reinforcement are for verification of conformity to design concept and general arrangement only and shall not relieve Contractor of responsibility for quality control, errors, or omissions, or conformance with requirements of Contract Documents.
	3.5 Defective Work
	.1 Incorrectly fabricated, misplaced or omitted reinforcement will be considered defective Work.
	.2 Replace or adjust defective reinforcement before concrete is placed as directed by Consultant.
	.3 Replace or strengthen concrete work which is deficient as a result of incorrectly fabricated, misplaced, or omitted reinforcement, which was not corrected before concrete was placed.
	.4 Pay for additional inspection and testing, redesign, corrective measures, and related expenses, if Work has proven to be deficient.
	3.6 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	03 30 00 Cast-in-Place Concrete
	2.1 Materials
	2.2 Concrete Mixes
	2.3 Admixtures
	2.4 Premixed Grout
	PART 3 EXECUTION
	3.1 Examination
	3.2 Treatment of Formed Surfaces
	3.3 Placing Concrete
	3.4 Finishing Concrete
	3.5 Curing
	3.6 Grouting
	3.7 Joint Sealant
	3.8 Defective Work
	3.9 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	05 50 00 Metal Fabrications
	.1 ASTM A53/A53M-22 Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.
	.2 ASTM A123/A123M-17 Standard Specification for Zinc (Hot Dip Galvanized) Coatings on Iron and Steel Products.
	.3 ASTM A153/A153M-23 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
	.4 ASTM A307-21 Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength.
	.5 ASTM A385/A385M-22 Standard Practice for Providing High-Quality Zinc Coatings (Hot-Dip)
	.6 ASTM A1008/A1008M-23e1 Standard Specification for Steel, Sheet, Cold Rolled, Carbon, Structural, High Strength Low Alloy, High Strength Low Alloy with Improved Formability, Solution Hardened, and Bake Hardenable
	.9 ASTM F3125/F3125M-23 Standard Specification for High Strength Structural Bolts and Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile Strength
	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB 1.40-97 Anticorrosive Structural Steel Alkyd Primer
	.4 Canadian Sheet Steel Building Institute (CSSBI)
	.2 Shop Drawings:
	.1 Verify site dimensions before proceeding with shop fabrication and to suit field conditions and field openings.
	.2 Show and describe in detail all the work of this Section including large scale detail of members and materials, of connection and jointing details, and of anchorage devices, dimensions, thicknesses, description of materials, metal finishing, as well as all other pertinent data and information, including type, size and description of all fasteners and anchors.
	.3 Indicate connections to building structure.
	.4 Shop drawings for all metal fabrications shall be stamped and signed by a Professional Engineer registered in the Province of Ontario. Each submission of the shop drawings shall bear the seal of the Engineer.
	.1 Work of this Section shall be executed by a firm thoroughly conversant with laws and regulations which govern and capable of workmanship of best grade of modern shop and field practice known to recognized manufacturers specializing in this work and having a minimum ten (10) years proven experience in the fabrication of high quality metal fabrications. Use workmen skilled in work of this Section.
	.2 Welding shall be performed by trades persons certified by The Canadian Welding Bureau under CSA Standard W47.1.
	.1 Design metal handrail and guardrail construction and connections to OBC vertical and horizontal live load requirements.
	.1 All dimensions shall be taken from the drawings and checked against the building. Be responsible for the correctness of such measurements and report to the Consultant in writing all discrepancies between measurements at building and those shown on drawings prior to commencing work. Verify location of anchor bolts and embedded steel and ensure that work prepared by other trades is at a proper elevation, on line, level and true.
	.2 Label, tag or otherwise mark work supplied for installation by other Sections to indicate its function, location and shop drawing description.
	.3 Protect work from damage and deliver to a location at the site in order to meet the scheduling requirements.
	.4 Protect architecturally exposed materials during fabrication, delivery, handling, storage and erection to prevent marring of surfaces exposed to view, by marking, bending, denting or coarse grinding.
	2.1 Materials
	.1 Structural Steel Sections and Steel Plate: CSA G40.20-13/G40.21-13, Grade 350W.
	.2 Architectural and Miscellaneous Mild Steel: CSA G40.20-13/G40.21-13, Grade 300W.
	.3 High Strength Bolts and Nuts: ASTM F3125. Dimensions, sizes, thread, strength, quality and type of items shall be designed for the work intended. Exposed fasteners and anchors shall be same material, colour and finish as the metal to which they are applied.
	.4 Steel Pipe: ASTM A53 Schedule 40, Grade B.
	.5 Welding Materials: CSA W59.
	.6 Welding Electrodes: CSA W48 Series.
	.7 Sulphur: Commercial Grade for setting of steel posts.
	.8 Grout: non-shrink, non-metallic, non-stain, flowable, to ASTM C1107, 15 MPa at 24 hours.
	2.2 Finishes
	.1 Galvanizing: hot dipped with zinc coating to CSA G164, ASTM A123 or ASTM A385.
	.1 Bolts, nuts, washers, iron, and steel hardware components shall be galvanized in accordance with CSA G164 or ASTM A153.
	.2 Galvanized coatings on products fabricated from rolled, pressed and forged steel shapes, plates, bars and strips: Galvanized after all welding and grinding complete. No welding or grinding of galvanized products allowed.
	.2 Zinc Rich Primer: zinc rich, organic, ready mix to CAN/CGSB 1.181. Low VOC type.
	PART 3 EXECUTION
	3.1 Fabrication
	.1 Fabricate to reviewed shop drawings and in general to details, sizes and materials indicated on drawings and specified herein.
	.2 Fabricate work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.3 Fabricate work complete with all components required for anchoring; bolting or welding to structural frame; standing free or resting in frames or sockets; in a safe and sure manner.
	.4 Where possible fit and shop assemble various sections of the work and deliver to site in largest practicable sections. Where shop fabricating is not possible, make trial assembly in shop.
	.5 Ensure exposed welds are continuous for length of each joint.
	.6 Fill all open joints, depressions, seams with metallic paste filler or by continuous brazing or welding and grind smooth to true sharp arises and profiles.
	.7 Fit joints and intersecting members accurately. Make work in true planes with adequate fastenings.
	.8 Supply all fastenings, anchors, accessories required for fabrication and erection of work of this Section. Make thread dimensions such that nuts and bolts will fit without re-threading or chasing threads.
	.9 Welding shall be done by the shielded metal-arc method in accordance with the requirements CSA W59. The welding operators shall be currently certified under CSA W47.1 for the work they are performing.
	.10 Make exposed metal fastenings and accessories of same material, texture, colour and finish as base metal on which they occur unless otherwise shown or specified. Keep exposed fastenings to an absolute minimum evenly spaced and neatly laid out. Make fastenings of permanent type unless otherwise indicated.
	.11 Surfaces to be welded shall be free from loose scale, rust, paint, or other foreign matter. Where weld material is deposited in two or more layers, each layer shall be cleaned before the next layer is deposited. Care shall be taken to minimize stresses due to heat expansion, contraction and distortion by using proper sequence in welding and by approved methods.
	.12 Appearance, quality of welds made, methods of correcting defective work shall be in accordance with CSA W59.
	3.2 Galvanizing
	.1 Steel members, fabrications, and assemblies shall be galvanized after fabrication by the hot dip process in accordance with CSA G164 or ASTM A123.
	.2 Galvanizing of architecturally exposed steel shall be completed by a company recognized in the application of High Quality galvanized finishes and in accordance with ASTM A385.
	.3 Bolts, nuts, washers, iron, and steel hardware components shall be galvanized in accordance with CSA G164 or ASTM A153.
	.4 Coating Requirements:
	.1 Weight: the weight of the galvanized coating shall conform to Table 1 of CSA G164,  ASTM A123 or ASTM A153 (as appropriate).
	.2 Surface Finish: The galvanized coating shall be continuous, adherent, as smooth and evenly distributed as possible and free from any defect that is detrimental to the stated end use of the coated article. The integrity of the coating shall be determined by visual inspection and coating thickness measurements.
	.3 Adhesion: the galvanized coating shall be sufficiently adherent to withstand normal handling.
	3.3 Railings
	.1 Definition: the term railing shall be taken to mean balustrades, guards, rails and handrails.
	.2 Design and fabricate railings to conform to all applicable Ontario Building Code requirements.
	.3 Unless otherwise indicated, fabricate railings as follows:
	.1 Fabricate guardrails as detailed.
	.2 Pipe rails shall have an outside diameter of not more than 40 mm. Close open ends of tubular members with welded steel plugs.
	.3 Support railings at each end, and at maximum 1070 mm centres unless indicated otherwise or required to meet loading requirements of the Ontario Building Code.
	.4 Minimum wall thicknesses of tubular railings: 2.5 mm.
	.5 At corners, angles and intersections, cope or mitre railings, weld and grind smooth.
	.6 Pickets shall be minimum 10 mm square solid steel bars at 100 mm centres.
	.4 Exterior railings as detailed, galvanized.
	3.4 Installation
	.1 Supervise the setting of bases, anchor bolts, and other steel to concrete connections. Cutting of base plates to accommodate anchor bolts is cause for rejection of base plates.
	.2 Provide all bracing and shoring required to support the work of this Section during installation.
	.3 Work shall be fabricated and erected square, plumb and true, straight, level and accurately fitted to size detailed on reviewed Shop Drawings. All joints shall be welded unless otherwise indicated. Exposed welds shall be ground smooth and/or flush. Exposed work shall be finished smooth and even, close joints and neat connections. Exposed welds continuous for full length of joints.
	.4 Where anchors or fastenings, sleeves, have to be built in by other trades, supply all necessary templates, instructions and supervision to ensure satisfactory installation.
	.5 Do all drilling, cutting and fitting necessary to attach this work to adjoining work and make it complete.
	.6 Provide all components required for anchoring. Make anchoring in concealed manner where possible. Exposed anchors shall be approved by the Consultant, shall be neat, and of the same material, colour, texture and finish of base metal on which they occur. Exposed fastenings shall be evenly spaced.
	.7 Grind all field welds smooth.
	3.5 Fasteners and Anchors
	.1 Use methods for fastening or anchoring metal fabrications to building construction as shown or specified.
	.2 Securely anchor components in place. Unless otherwise indicated, anchor components as follows:
	.1 To concrete and solid masonry with expansion or epoxy adhesive type anchors.
	.2 To hollow construction with toggle bolts.
	.3 To thin metal with screws or bolts.
	.4 To thick metal with bolts or by welding.
	.5 Fill space between railing members and sleeves with non-shrink grout.
	.3 Where fasteners and anchors are not shown, design the type, size, location and spacing to resist the loads imposed without deformation of the members or causing failure of the anchor or fastener, and suit the sequence of installation.
	.4 Use material and finish of the fasteners compatible with the kinds of materials which are fastened together and their location in the finished work.
	.5 Fasteners for securing metal fabrications to new construction only, may be by use of threaded or wedge type inserts or by anchors for welding to the metal fabrication for installation before the concrete is placed or as masonry is laid.
	.6 Fasteners for securing metal fabrication to existing construction or new construction may be expansion bolts, toggle bolts, power actuated drive pins, welding, self-drilling and tapping screws or bolts.
	3.6 Schedule
	.1 General:
	.1 Supply and install all metal fabrications indicated on Drawings, and not included in the work of other Sections.
	.2 Coordinate and sequence the work to ensure timely delivery to the site, of all items to be built in.
	.3 Where items are required to be built into masonry, concrete or other work supply such items to respective Sections with all anchors and accessories for building in.
	.4 All items shall be of sizes and as detailed on drawings.
	.5 Coordinate with Section 09 91 13 for preparation of exposed metal items required to have finish coatings applied in the field.
	.6 Review all coordination drawings prior to installation of materials, to ensure that no interferences with the work of other Sections will occur.
	3.7 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	31 23 10 Excavating, Trenching and Backfilling
	2.1 Materials
	.2 Type B Fill: Granular "B" material conforming to OPSS 1010, latest edition.
	.3 Crushed Stone: Crushed stone shall be composed of clean, hard, durable course gravel, or crushed rock fragments such that 100% of the particles pass the 18 mm sieve and not more than 10% of the particles pass the No. 4 sieve. No clay or other objectionable materials shall be present.
	.4 Engineered Fill: fill placed below Type A and Type B fill to bring excavation to the design elevations. To be Type B fill or approved fill, approved in writing by the Consultant.
	.6 Silt fence: heavy duty geotextile, Mirafi Envirofence or equivalent.
	PART 3 EXECUTION
	3.1 Preparation
	3.2 Excavation Work
	3.3 Backfilling
	3.4 Rough Grading
	3.5 Fills Under Concrete and Asphalt Paving
	3.6 Compaction Density
	3.7 Fill Locations
	3.8 Water on Prepared Surfaces
	3.9 Surplus Soil Disposal
	3.10 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	32 12 16 Asphalt Paving
	2.1 Engineered Fill
	.1 Compacted Granular ‘B’ fill or other suitable fill as approved by the Consultant to thickness required to bring subgrade to level of underside of Granular ‘B’ base course.
	2.2 Granular Base Materials
	2.3 Asphalt Materials
	PART 3 EXECUTION
	3.1 Surface Conditions
	3.2 Placement of Granular Base
	3.3 Placement of Asphaltic Surfacing
	3.4 Asphalt Prime

	32 17 23 Pavement Markings
	2.1 Materials
	.1 To OPSS 1716.
	.2 Colour: Federal Standard FS Federal 595B, Yellow 33538.
	.3 Paint shall be non-slip.
	PART 3 EXECUTION
	3.1 Equipment
	3.2 Condition of Surfaces
	.1 Pavement surface to be dry, free from ponded water, frost, ice, dust, oil, grease and other foreign materials.
	3.3 Application
	3.4 Tolerance
	3.5 Protection
	.1 Protect pavement markings until dry.
	3.6 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	32 18 16 Resilient Playground Surfacing
	2.1 Manufacturer
	.1 Ure-Tech Surfaces: 905.623.0600 fax: 905.248.3180 info@ure-techsurfaces.com
	2.2 Material
	PART 3 EXECUTION
	3.1 Base Preparation
	.1 Bases must be constructed to ensure a firm, stable and draining foundation for the surface. Any and all contaminated materials, wood fibre systems or materials that are subject to decomposition or expansion shall be removed and disposed of.
	.2 Ensure drainage of the base material is existing or install drainage system under the safety surfacing system.
	.4 Construct bases as per manufacturer’s specifications for various site conditions as listed below.
	.1 Asphalt, concrete or compacted stone bases. Stone bases shall be minimum 76 mm depth wet compacted to a 95% proctor density.
	.5 Install timber edging at perimeter of playground surface.
	.1 Drill edging and anchor in place with 10M reinforcing bars minimum 600 mm long at 200 mm centres. Set anchors minimum 13 mm below top of wood edging.
	.2 Edging shall be installed in multiple layers as indicated and each layer fastened with galvanized spikes at 600 mm centres.
	3.2 Surface Installation
	3.3 Cleaning

	32 18 22 Synthetic Playground Turf
	2.1 Manufacturer
	2.2 Turf System
	.9 The pile fabric shall possess the following physical characteristics:
	.2 Backing Material
	.1 Primary Backing:
	.1 Primary backing must be a dual layered woven polypropylene material, ArmorLoc 3L.
	.2 Primary backing system weight must be a minimum of 7.0 ounces/square yard.
	.2 Secondary Backing
	.1 Secondary backing system weight must be a minimum of 20 ounces/ square yard.
	.2 Secondary backing SilverBack shall saturate the primary backing and effectively lock the fiber tufts in place to the primary backing.
	.3 Secondary backing must be a heat activated polyurethane coating with no vegetable based polyols.
	.4 Secondary backing system shall have minimum tuft bind strength of 10 pounds.
	.5 Secondary backing must have Drainage Perforations: 3/16” to ¼” diameter at 4 inches or less on center each way. Non-perforated backing is not acceptable.
	.3 Turf roll seams: to be sewn or glued on site so that no openings larger than the porous backing mat openings are created. All turf fabric edges to be securely bound as per the perimeter detail design. Adhesives for joining seams of turf together shall be Nordot 34G Glue, Mapei 2K, Turf Claw, hot melt technology or equivalent.
	.4 Fabric surface: shall be constructed and installed in minimum widths of 15 feet with no longitudinal or transverse seams.
	.5 The entire system shall be resistant to weather, including ultra-violet light and heat degradation; insects, rot, mildew and fungus growth and be non-allergenic and non-toxic.
	.6 The turf material shall be non-combustible and pass the DIN standard Pill Burn test or ASTM D2859.
	2.3 Synthetic Glue Material
	.1 Adhesive products shall be Nordot 34G, Mapei 2K, Turf Claw, hot melt technology or equivalent as approved by the Consultant.
	.2 Any adhesive products required for the installation of a proposed turf system shall be purpose-suited to the system. The material and application methods shall be as recommended by the adhesive manufacturer.
	2.4 Infill Material
	.1 The synthetic infill material shall consist of a blend of graded, silica sand and treated and mixed ground rubber.
	.1 Sand: specially-graded, dust-free silica sand shall be placed on the turf in a minimum quantity of 1 pound/ square foot and shall include test results that demonstrate the following minimum properties:
	.1 Colour – tan
	.2 Sand shall be round non-angular in shape
	.3 Roundness – 0.6+
	.4 Hardness - 0.6-0.8 on the Mohs Scale
	.5 Size – 1.00 mm ± 0.15 mm
	.6 Density – 90 – 95 lbs/ cu ft.
	.7 Dust - < 0.001 %
	.8 Angle of Repose - < 30°
	.9 Sand shall be heavy metal safe
	.2 Rubber: Rubber is SBR ambient (styrene butadiene rubber) rubber, colour black, 10-18 mesh, that is 99% fiber free and is heavy metal safe. Rubber shall be placed on the turf in a minimum quantity as referenced the table in Section 2.02 in this document and shall be of the following Mesh Size Distribution:
	Mesh Size  % Retained
	10   0-15%
	12   5-30%
	16   40-70%
	20   15-35%
	30   0-10%
	40   0-1%
	Pan   0-1%
	PART 3 EXECUTION
	3.1 General
	.1 Installation of the synthetic turf system is to comply with the manufacturer’s recommendations, requirements and the reviewed and approved shop drawings.
	.2 Perform all work in strict accordance with the Contract Documents and the manufacturer’s specifications and instructions. Only those skilled technicians proposed in the bid phase are to be assigned to this project by the Contractor.
	.3 The designated Supervisor for the Synthetic Turf Installer must be present during any and all construction activity associated with the field installation, including testing, cleanup and training.
	.4 All products and equipment are to be from sources approved by the authorized turf manufacturer and conform to the specifications.
	3.2 Examination
	3.3 Installation
	.1 Install synthetic turf system in accordance with the manufacturer’s written installation instructions.
	.2 Turf shall be attached to the perimeter edge as shown in the construction plans and as per the manufacturer.
	.3 All seams shall be brushed thoroughly before infill materials are installed.
	.4 All terminations shall be as detailed and approved in the shop drawings.
	3.4 Infill Installation
	.1 The synthetic turf shall be thoroughly brushed prior to installation of infill materials to remove wrinkles.
	.2 Turf shall remain free draining at all times before, during and after the infill materials are installed.
	3.5 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Protect all installed work from other construction activities as installation progresses.
	.3 Keep the area clean throughout the construction period and free from the installation process, including track surfaces.
	.4 Upon completion of the installation, thoroughly clean surfaces and site of all refuse resulting from the installation process.
	.5 Any damage to existing fixtures or facilities resulting from the installation of the synthetic turf system shall be repaired to original condition at the Contractor’s expense prior to Substantial Performance.
	.6 Provide a written acceptance by the turf manufacturer that the turf and base system is installed in accordance with their recommendations prior to final completion.

	32 31 13 Chain Link Fencing
	.1 Posts and base plates for chain link fencing mounted on concrete retaining walls shall be designed by a professional engineer to withstand loading requirements for guardrail assemblies as required by the Ontario Building Code.
	2.1 Materials
	.2 Corner Posts: Tubular steel pipe, 89 mm outside diameter, 11.3 kg/m galvanized.
	.3 Posts for chain link fencing mounted on concrete retaining walls shall be fitted with base plates.
	.2 Top Rail Braces and Centre Rail: Tubular steel pipe, 42 mm outside diameter., 1.86 kg/m galvanized.
	.3 Connection Sleeves: Malleable iron, galvanized
	.4 Fabric: Chain link, 50 mm mesh of 3.0 mm diameter steel wire, hot dipped galvanized after fabrication or electrically galvanized before weaving. Fabric shall conform to the requirements of ASTM A392 and shall have a Class 2 zinc coating.
	.5 Galvanized Steel Finish: ASTM A392, Class 2, with not less than 610 g/m2 zinc of uncoated wire surface on wire coated before weaving or not less than 610 g/m2 zinc of uncoated wire surface on wire of fabric coated after weaving as determined from the average of two or more samples and not less than 549 g/m2 zinc per sq. ft. of uncoated wire surface for any individual sample.
	.6 Reinforcing Wire: 4.0 mm diameter steel wire, hot dipped galvanized.
	.7 Tie Wire: 3.0 mm diameter steel, hot dipped galvanized or aluminum alloy wire.
	.8 Fittings and accessories including base plates, nuts, bolts, etc. steel or malleable iron, hot dipped galvanized.
	.9 Turnbuckles to be drop forged.
	.10 Concrete for post foundations, 25 MPa, air entrained, as specified in Section 03 30 00.
	PART 3 EXECUTION
	3.1 Fencing
	3.2 Cleaning
	.1 Proceed in accordance with Section 01 74 10 – Cleaning.

	32 32 16 Precast Concrete Retaining Walls
	2.1 Materials
	.1 Precast concrete retaining unit: to CSA A231.1/A231.2.
	.2 Brampton Brick Proterra Split Series.
	.1 Standard Unit:
	.1 Width 1000 mm.
	.2 Height 185 mm.
	.3 Depth 375 mm.
	.2 Provide coping and corner units, manufacturer’s standard, as required.
	.1 Coping Units minimum 430 mm wide.
	.3 Colour as selected from standard range.
	.3 Granular Material: to OPSS 1010, for:
	.1 Granular A, maximum size 13.2 mm.
	.4 Clear Stone:
	.1 Crushed stone shall be composed of clean, hard, durable course gravel, or crushed rock fragments such that 100% of the particles pass the 18 mm sieve and not more than 10% of the particles pass the No. 4 sieve. No clay or other objectionable materials shall be present.
	.5 Filter fabric:
	.1 Synthetic fibre: rot-proof, unaffected by action of oil or salt water and not subject to attack by insects or rodents.
	.2 Fabric: woven construction supplied in rolls of minimum 3.8 m width, 130 m length, minimum thickness of 0.5 mm and minimum weight of 160 g/mý.
	.3 Seams: sewn or overlapped in accordance with manufacturer's recommendations.
	.4 Physical properties:
	.1 Breaking load and elongation: to ASTM D5034 Grab Test Method 25 mm square jaws, constant rate of travel 300 mm per minute.
	.1 Stronger principal direction, 800 N.
	.2 Elongation minimum 22 percent.
	.2 Bursting strength: To ASTM D751, using Diaphragm Bursting Tester 1500 N.
	.3 Permeability: 2.2 x 10.
	.6 Flexible plastic tubing and fittings: to CGSB 41-GP-29Ma. Type 3 perforated with polyester sock filter and Type 1 non-perforated, corrugated, nominal inside diameter 100 mm.
	.7 Butyl tape: type recommended by stone manufacturer.
	PART 3 EXECUTION
	3.1 Subgrade
	3.2 Excavation
	3.3 Geotextile Filter
	3.4 Granular Base
	3.5 Installation
	3.6 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	32 91 13 Playground Mulch
	2.1 Materials
	.1 Mulch: Engineered mulch manufactured of a ground wood fiber comprised of softwoods and/or hardwoods, consisting of uniform particle sized wood fibers.
	.1 Material shall be IPEMA certified to ASTM F2075 and ASTM F1292 and in compliance with CSA Z614.
	.2 Product to have minimal bark and to be free of twigs, leaf debris and other organic material.
	.3 Typical Analysis:
	.1 Size Gradation: average size of 25mm – 50mm
	.2 Maximum of 15% fine particles
	.3 Meets specifications regarding chip size, shape, consistency, drainage qualities and impact attenuation
	Certification:
	.4 Basis of Design Product: Hermanns PlaySafe EWF
	.2 Product depth, after installation, must be in accordance with the procedure described in ASTM F1292 and meet guidelines for critical height as set forth by the Consumer Product Safety Commission for use of wood products for protective surfacing.
	2.2 Accessories
	.1 Filter Cloth: Non-woven Greotextile as recommended by manufacturer.
	.1 Basis of Design: Fibertop Filter Cloth.
	.2 Playground Borders: Flextop Flex Timber borders or equivalent. Provide with stakes.
	.3 Drainage gravel: Minimum 200 mm Granular A to OPSS 1010.
	PART 3 EXECUTION
	3.1 Preparation
	.1 For on grade installations, excavate area to proper depth.
	.2 Both in-ground and above-ground systems shall be properly graded. A (1) percent grade is recommended for proper drainage. Do not install on grades exceeding 10 percent. Substrate (for both in-ground and above-ground systems) shall be firmly compacted. The substrate shall be free of stones, roots and other vegetation.
	.3 Compact subgrade.
	3.2 Installation
	.1 Install applicable drainage system.
	.2 If gravel drainage is used, place 76 mm of drainage gravel on a layer of geotextile fabric. Overlap all seams a minimum of 3 in. Slit fabric to fit around equipment uprights. Where possible, overlap all slits with next piece of fabric.
	.3 Cover drainage system with geotextile fabric. Overlap all seams a minimum of 76 mm. Slit fabric to fit around equipment uprights. Where possible, overlap at slits with next piece of fabric.
	.4 Install edging.
	.5 Install the engineered wood fiber to the proper depth (300 mm thick finished), mounding in the center of the play areas of the playground. Extra materials shall be provided to allow for compaction. Use a small front-end loader to spread surfacing. Do not travel on the fabric or turn sharply on the engineered wood fiber. It will also be necessary to spread manually. Engineered wood fiber must be compacted with a mechanical compactor in order to be considered handicapped accessible.
	.6 Hand rake to smooth finish.
	3.3 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	32 91 13.13 Mulching
	2.1 Basis of Design Manufacturer
	.1 Hermanns Cedar Mulch www.hermanns.ca
	2.2 Mulch
	PART 3 EXECUTION
	3.1 Installation
	.1 Ensure soil settlement has been corrected before mulching.
	.2 Spread mulch as indicated on Drawings or directed by Consultant.
	.3 Apply 76 mm of mulch before settlement, covering the entire planting bed area. Install no more than 25 mm of mulch over the top of the root balls of all plants. Taper to 50 mm when abutting pavement.
	.4 For trees planted in lawn areas the mulch shall extend to a 1.5 m radius around the tree or to the extent indicated on the plans.
	.5 Lift all leaves, low hanging stems and other green portions of small plants out of the mulch if covered.
	.6 There shall be no mulch applied within 50 mm of the crown of the plant or tree
	3.1 Maintenance
	.1 Replace or re-spread damaged, missing or disturbed mulch.
	.2 Cultivate non-mulched areas, as required to keep top layer of soil friable.
	3.2 Cleaning

	32 92 23 Sodding
	2.1 Topsoil
	2.2 Sod
	2.3 Wooden Pegs
	.1 Hardwood pegs, 25 x 25 mm square and at least 250 mm long, or longer as required for satisfactory anchorage of sod.
	2.4 Fertilizer
	.1 Commercial type having a 10-10-10 ratio and shall be applied such that actual nitrogen is 9.0 kg/10 m².
	PART 3 EXECUTION
	3.1 Preparation
	3.2 Installation
	.2 Install sod to blend tightly and uniformly with adjoining grass areas and, unless otherwise detailed, to be flush with paving, top of curbs.
	.3 On slopes of 3:1 and steeper, place sod perpendicularly to the slope and stake every row with wooden pegs at maximum 600 mm intervals. Drive pegs flush with sod.
	.4 Immediately after installation, water with sufficient amount to saturate sod and underlying topsoil.
	.5 As soon as sod has dried sufficiently to prevent damage, roll with roller to ensure a good bond between sod and topsoil and to remove minor depressions and irregularities.
	3.3 Maintenance
	3.4 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Clean up all areas and remove debris

	33 05 14 Manholes
	.6 CSA G30.18:21 Carbon Steel Bars for Concrete Reinforcement
	2.1 Materials
	PART 3 EXECUTION
	3.1 Excavation and Backfill
	3.2 Installation
	3.3 Adjustments
	.2 Adjustments to manholes and catch basins shall be done using concrete adjustment units as per OPSS 408.
	3.4 Leakage Test
	.1 Visual inspection of leakage will be carried out. If any leakage is observed, correct leakage as directed by Consultant at no additional cost.
	3.5 Cleaning

	33 11 00 Storm Sewers
	2.1 PVC Pipe
	2.2 Pipe Embedment, Surround and Cover Materials
	.2 Pipe embedment shall be in accordance with OPSD 802.010
	2.3 Backfill Material
	2.4 Joint Mortar
	PART 3 EXECUTION
	3.1 Preparation
	.1 Clean pipes and fittings of debris and water before installation, and remove defective materials from site.
	3.2 Trenching
	3.3 Granular Bedding
	3.4 Installation of Storm Drainage Piping
	3.5 Pipe Surround
	3.6 Backfill
	3.7 Field Testing
	3.8 Cleaning

	33 44 16 Trench Drains
	2.1 Manufacturer
	2.2 System
	.1 Description: System of pre-sloped 1.0 meter long sections of polymer concrete drainage channel, accessories and galvanized steel gratings, Load Class A.
	.2 Lockable Grates.
	.3 Basis of Design System: ACO KLassicdrain K100.
	2.3 Materials
	.1 The channel system bodies shall be manufactured from polymer concrete with minimum properties as follows:
	.1 Compressive strength: 96.5MPa (14000psi)
	.2 Flexural strength: 27.5MPa (4000psi)

	.3 Water absorption 0.05%
	.4 Water penetration level 0 mm
	.5 Density: 2.23 kg/dm³
	.6 Material structure: capillary free
	PART 3 EXECUTION
	3.1 Manufacturer’s Instructions
	.1 Install trench drain and all accessories in accordance with manufacturer’s written instructions.
	3.2 Preparation
	3.3 Installation
	3.4 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.

	33 46 13 Foundation Drainage
	2.1 Materials
	.2 Joining System: snap, insert or split coupler
	.3 Filter Sock: Woven polyester.
	.4 Acceptable product: Big ‘O’ Perforated Corrugated with Polyester Sock Filter as manufactured by Armtec Ltd
	.5 Coarse filter aggregate: to CSA-A23.1, Table 2, Group 1, 20-5 mm.
	.6 Fine filter aggregate: to CSA-A23.1, Table 1.
	.7 Filter Mat: Non-Woven Polypropylene Geotextile
	.1 Terrafix 200R by Terrafix Geosynthetics Inc.
	.2 Mirafi 140N by TC Mirafi.
	PART 3 EXECUTION
	3.1 Layout
	.2 Slope drainage pipes at least 1%. Pipe grade shall not vary more than 10% of internal diameter of pipe withing a given run. Such deviation shall be gradual and over a distance of not less than 9.0 m.
	.3 Lay pipe in straight lines; turn corners using 45° bends.
	3.2 Installation
	.1 Coordinate work of this Section with that of other related Sections.
	.2 Do not place pipe in direct contact with rigid materials such as rock, brick, or wood.  Do not use grade stakes, stones, masonry or concrete fragments or any type of shim under pipe.
	.3 Join pipe sections by means of couplings. Provide end plugs on open ends of pipe runs at high points. Provide fittings such as elbows, bends, tees, adapters, reducers, as required to form a complete drainage system. Carefully tap tapered fittings into pipe; do not overdrive.
	.4 Install perforated pipe with holes and coupling slots facing down.
	.5 Aggregate materials shall be damp when placed. If necessary, spray with water using fog nozzle to assist hydraulic consolidation.
	.6 Place aggregate materials by hand around and above pipe in successive 150 mm lifts.
	.7 Consolidate each lift by tamping moderately; prevent damage to pipes.
	.8 Do not cover pipes until inspected and approved by Consultant.
	.9 Supply rigid non-corrosive sleeves for insertion into foundation walls and other building elements where pipe penetrates such elements. Sleeve diameter shall be 50 mm larger than pipe diameter.  Pack joint between pipe and sleeve with moisture resistant compressible pre-moulded filler.
	3.3 Retaining Wall Drainage
	3.4 Inspection
	3.5 Cleaning
	.1 Proceed in accordance with Section 01 74 11 – Cleaning.



