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SPEC NOTE ENVIRONMENTAL: This Section specifies the materials for wood, pan and tubular forms, form ties, liners and release agents as well as their fabrication, erection, removal and restoring.
SPEC NOTE ENVIRONMENTAL: This Section 03 10 00has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 03100- Concrete Forms and Accessories in accordance with MasterFormat 1995.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs to suit specific project.
.1 Canadian Standards Association (CSA International)
.1 CSA-A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
.2 CSA-O86S1-[05], Supplement No. 1 to CAN/CSA-O86-01, Engineering Design in Wood.
.3 CSA O121-[M1978(R2003)], Douglas Fir Plywood.
.4 CSA O151-[04], Canadian Softwood Plywood.
.5 CSA O153-[M1980(R2003)], Poplar Plywood.
.6 CAN/CSA-O325.0-[92(R2003)], Construction Sheathing.
.7 CSA O437 Series-[93(R2006)], Standards for OSB and Waferboard.
.8 CSA S269.1-[1975(R2003)], Falsework for Construction Purposes.
.9 CAN/CSA-S269.3-[M92(R2003)], Concrete Formwork, National Standard of Canada
.2 Underwriters' Laboratories of Canada (ULC)
.1 CAN/ULC-S701-[05], Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Submit shop drawings for formwork and falsework.
SPEC NOTE: Use the following paragraph only when structural design of formwork/falsework is required.
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
.3 Submit WHMIS MSDS - Material Safety Data Sheets in accordance with Section [01 47 15- Sustainable Requirements: Construction]and Section [02 81 01- Hazardous Materials].
SPEC NOTE: SUSTAINABLE: Include specific requirements of this section for submittals.
.4 Co-ordinate submittal requirements and provide submittals required by Section [01 47 15- Sustainable Requirements: Construction].
.5 Indicate method and schedule of construction, shoring, stripping and re-shoring procedures, materials, arrangement of joints, special architectural exposed finishes, ties, liners, and locations of temporary embedded parts. [Comply with CSA S269.1, for falsework drawings] [Comply with CAN/CSA-S269.3 for formwork drawings].
.6 Indicate formwork design data: permissible rate of concrete placement, and temperature of concrete, in forms.
SPEC NOTE: Use the following paragraph for critical areas affecting design assumptions.
.7 Indicate sequence of erection and removal of formwork/falsework as directed by [DCC Representative] [Consultant] [Departmental Representative].
.8 When [slip forming] [flying forms]are used, submit details of equipment and procedures for review by [DCC Representative] [Departmental Representative] [Consultant].
1.4 DELIVERY, STORAGE AND HANDLING
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific project requirements.
.1 Store and manage hazardous materials in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.2 Waste Management and Disposal:
SPEC NOTE ENVIRONMENTAL: Since emptied containers retain product residues (vapours, liquids or solids) extreme care should be exercised in their handling. Keep out of reach of children.
.1 Separate waste materials for [reuse] [recycling]in accordance with Section[01 47 21- Construction/Demolition Waste Management and Disposal].
.2 Place materials defined as hazardous or toxic in designated containers.
.3 Divert wood materials from landfill to a [composting] [recycling] [reuse]facility as approved by [DCC Representative] [Departmental Representative] [Consultant].
.4 Divert plastic materials from landfill to a [reuse] [composting] [recycling]facility as approved by [DCC Representative] [Departmental Representative] [Consultant].
.5 Divert unused form release material from landfill to an official hazardous material collections site as approved by the [Departmental Representative] [DCC Representative] [Consultant].
Part 2 Products
2.1 MATERIALS
SPEC NOTE: If architectural concrete is required, specify form materials such as high density overlaid plywood to CSA O121 or other special materials to achieve the desired concrete finish.
SPEC NOTE: SUSTAINABLE: Include in the following paragraph specific material and product requirements required by project.
SPEC NOTE ENVIRONMENTAL: More than 67 million hectares of forest land across Canada, representing an annual allowable cut of more than 76 million m3have been certified under CAN/CSA-Z808 A Sustainable Forest Management System. This represents almost 42.5% of Canada's annual harvest of approximately 180 million m3. The specification of lumber that has been harvested from sustainable managed forests encourages the development of forestry practises that provided reduced environmental impacts.
SPEC NOTE ENVIRONMENTAL: Alternatives to wood form work have been developed the incorporation of these products can provide reduced environmental impacts as the materials become an integral part of the structure. Reusable formwork systems have also been developed that reduce waste generation.
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics.
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
SPEC NOTE: SUSTAINABLE: Edit the following paragraph to include sustainable requirements related to the construction and verification of this project for attaining environmental performance goals.
.2 Do verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
.3 Formwork materials:
.1 For concrete without special architectural features, use wood and wood product formwork materials to [CSA-O121] [CAN/CSA-O86] [CSA O437 Series] [CSA-O153].
.2 For concrete with special architectural features, use formwork materials to CSA-A23.1/A23.2.
.3 Wood cement composites: [_____]
.4 Rigid insulation board: to [CAN/ULC-S701].
.4 Pan forms: [reinforced plastic] [permanent] [steel] [removable] [aluminum]as indicated.
SPEC NOTE: Drawings should designate areas of concrete with spiral patterns.
.5 Tubular column forms: round, [steel] [spirally wound laminated fibre forms], internally treated with release material.
.1 [Spiral pattern  [not to show] [to show] in hardened concrete].
SPEC NOTE: Drawings should designate areas requiring special architectural concrete features.
.6 Form ties:
.1 For concrete not designated 'Architectural', use removable or snap-off metal ties, fixed or adjustable length, free of devices leaving holes larger than 25 mm diameter in concrete surface.
.2 For Architectural concrete, use snap ties complete with plastic cones and light grey concrete plugs.
SPEC NOTE: Use formwork lining on inner sidewalk faces, on outer curb and sidewalk faces, and on pylon faces.
.7 Form liner:
SPEC NOTE: For smoother concrete, use medium or high density overlay Douglas fir.
.1 Plywood: [high density overlay] [Douglas Fir to CSA O121] [medium density overlay] [Canadian Softwood Plywood to CSA O151] [Poplar to CSA O153], [_____]edge, [square] [T and G][_____]
.2 Waferboard: to [CAN/CSA-O325.0], [_____][_____]
SPEC NOTE: Choice of the next two paragraphs will depend on finishing requirements and surface treatments.
SPEC NOTE: Chemically active release agents containing compounds that react with free lime in concrete resulting in water insoluble soaps.
SPEC NOTE ENVIRONMENTAL: When selecting form release agents, choose those which are non-toxic, biodegradable and have low VOCs. Water based products are available which significantly reduce the risk of dermatitis and will not wash off forms easily during concrete placement, or rainfall. Some contain no VOCs, which minimizes health, safety, or environmental hazards. No VOC products require no special precautions with respect to ventilation. Products such as a vegetable derived ester in a water emulsified suspension, which contains zero VOC's, does not cause health, safety or environmental hazards associated with traditional petro-chemical based products.
SPEC NOTE ENVIRONMENTAL: Liquid soap has been used successfully as a form releases agent. Some discolouration may occur when used on metal forms, however, if this is not a concern, workers much prefer the reduced off gassing as compared to some petroleum products. When forming for the hypersensitive, a hypoallergenic soap may be used to eliminate any allergic reactions which may occur.
.8 Form release agent: [biodegradable,] [non-toxic,] [low VOC,].
.9 Form stripping agent: colourless mineral oil, [low VOC,] [biodegradable,] [non-toxic,]free of kerosene, with viscosity between [15 to 24 mm2/s] [70 and 110s Saybolt Universal]at 40 degrees C, flashpoint minimum 150 degrees C, open cup.
.10 Falsework materials: to CSA-S269.1.
.11 Sealant: to Section [07 92 00- Joint Sealants].
Part 3 Execution
3.1 FABRICATION AND ERECTION
SPEC NOTE: Use the following three paragraphs for Heavy Civil projects.
.1 Verify lines, levels and centres before proceeding with formwork/falsework and ensure dimensions agree with drawings.
.2 Obtain [Consultant's] [DCC Representative] [Departmental Representative's]approval for use of earth forms framing openings not indicated on drawings.
.3 Hand trim sides and bottoms and remove loose earth from earth forms before placing concrete.
.4 Fabricate and erect falsework in accordance with [CSA S269.1].
.5 Refer to architectural drawings for concrete members requiring architectural exposed finishes.
.6 Do not place shores and mud sills on frozen ground.
.7 Provide site drainage to prevent washout of soil supporting mud sills and shores.
.8 Fabricate and erect formwork in accordance with CAN/CSA-S269.3 to produce finished concrete conforming to shape, dimensions, locations and levels indicated within tolerances required by CSA-A23.1/A23.2.
.9 Align form joints and make watertight.
.1 Keep form joints to minimum.
.10 Locate horizontal form joints for exposed columns [2400]mm above finished floor elevation.
.11 Use [25]mm chamfer strips on external corners and/or [25]mm fillets at interior corners, joints, unless specified otherwise.
.12 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.
.13 Construct forms for architectural concrete, and place ties [as directed] [as indicated].
.1 Joint pattern not necessarily based on using standard size panels or maximum permissible spacing of ties.
.14 Build in anchors, sleeves, and other inserts required to accommodate Work specified in other sections.
.1 Ensure that anchors and inserts will not protrude beyond surfaces designated to receive applied finishes, including painting.
.15 Line forms for following surfaces:
.1 Outer face of [and vertical edge of bridge sidewalk slab] [outside] [girders] [beams].
.2 Soffit of girders and underside of bridge decks if exposed.
.3 Exposed faces of abutments, wingwalls, piers and pylons: do not stagger joints of form lining material and align joints to obtain uniform pattern.
.4 Secure lining taut to formwork to prevent folds.
.5 Pull down lining over edges of formwork panels.
.6 Ensure lining is new and not reused material.
.7 Ensure lining is dry and free of oil when concrete is poured.
.8 Application of form release agents on formwork surface is prohibited where drainage lining is used.
.9 If concrete surfaces require cleaning after form removal, use only pressurized water stream so as not to alter concrete's smooth finish.
.10 Cost of textile lining is included in price of concrete for corresponding portion of Work.
.16 Clean formwork in accordance with CSA-A23.1/A23.2, before placing concrete.
SPEC NOTE: Use when slip forms and/or flying forms is acceptable method of forming.
.17 When [flying forms] [slip forming]are used, submit details as indicated in PART 1 - SUBMITTALS.
3.2 REMOVAL AND RESHORING
SPEC NOTE: Ensure time period is consistent with strength and finishes required - sand blasted finish, and rubbed finish.
.1 Leave formwork in place for following minimum periods of time after placing concrete.
.1 [_____]
.2 [_____]
.3 [_____][_____]
.4 [_____]
.2 Remove formwork when concrete has reached [_____]
.3 Provide necessary reshoring of members where early removal of forms may be required or where members may be subjected to additional loads during construction as required.
.4 Space reshoring in each principal direction at not more than [3000]mm apart.
.5 Re-use formwork and falsework subject to requirements of CSA-A23.1/A23.2.
END OF SECTION

