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SPEC NOTE DESCRIPTION: Specifies techniques, materials and apparatus for the forming of wooden members by steam bending to be used in reconstruction or restoration of period structures.
SPEC NOTE SUPPORT: Has been developed with the contribution of the Public Works and Government Services Canada Technical and Peer Review Committee, a national committee of conservation specialists.
SPEC NOTE ENVIRONMENTAL: Specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE ENVIRONMENTAL: Specifies environmentally responsible material choices, including recycling and reuse options, and generally available disposal options. The inclusion of recycled content provides efficient use of natural resources and diverts materials from the waste stream. Wood Preservatives and other Pesticides are registered by Health Canada as part of the Pest Control Products Act. Ensure that the product specified is approved for the use intended. Ensure that the safe use and disposal of wood preservatives complies with all Federal, Provincial and Municipal regulations, particularly the Canadian Environmental Assessment Act (CEAA), the Canadian Environmental Protection Act, the Pest Control Products Act, and for Canadian Heritage projects, the Parks Canada Management Directive 2.4.1 and Parks Canada Management Directive 2.4.2. Call provincial Environment or Agriculture departments, or the Pest Management Regulatory Agency (PMRA), Health Canada. For information and procedures on pest control products, call the Pest Management Information Service at 1-800-267-6315. Ensure that the use and disposal of wood preservatives complies with all departmental regulations, particularly the Environmental Assessment Review Process.
SPEC NOTE: Was renumbered from 06 03 18- HISTORIC - REPLACEMENT OF CURVED WOOD MEMBERS: STEAM BENDING to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: Steam bending procedures may be modified occasionally based on the length and dimension of the material being bent and the type of steam production equipment that is available, that is, high pressure versus low pressure. For high-pressure equipment, the operator must possess a steam ticket, which is a regulatory requirement.
SPEC NOTE: Includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada prerequisites or credits required for LEED Project certification. Co-ordinate with Section01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
SPEC NOTE: This section makes reference to publications, which should be consulted: Provincial pressure vessel and operating (power) engineer's codes, Canadian Electrical Code and local regulations, NLGA Standard Grading Rules for Canadian Lumber.
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American Society for Mechanical Engineers (ASME)
.1 ASME Boiler and Pressure Vessel Code - [2010].
.2 ASTM International
.1 ASTM A123/A123M-[09], Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
.3 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-NC-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for New Construction and Major Renovations 2009.
.3 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Commercial Interiors.
.4 LEED Canada-EB: O&amp;M-[2009], LEED (Leadership in Energy and Environmental Design): Green Building Rating System for Existing Buildings: Operations and Maintenance 2009.
.4 CSA International
.1 CSA B111-[1974(R2003)], Wire Nails, Spikes and Staples.
.2 CSA O86 Consolidation-[09], Engineering Design in Wood.
.3 CAN/CSA-Z809-[08], Sustainable Forest Management.
.5 Canadian Electrical Code - [2012], Part 1
.6 Forest Stewardship Council (FSC)
.1 FSC-STD-01-001-[2004], FSC Principle and Criteria for Forest Stewardship.
.7 National Research Council
.1 National Research Council Canada (NRC)
.1 National Fire Code of Canada [2015](NFC).
.8 South Coast Air Quality Management District (SCAQMD), California State
.1 SCAQMD Rule 1113-[A2011], Architectural Coatings.
.9 Sustainable Forestry Initiative (SFI)
.1 SFI-[2010-2014]Standard.
SPEC NOTE: It may be necessary to add definitions to clarify the intent of the work. The Technical Documents Section, Heritage Conservation Program has a glossary of marine terms that may be of assistance to designers. Include appropriate terminology here.
1.3 DEFINITIONS
.1 [_____]
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [curved wood members]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
SPEC NOTE: Specify requirement for shop drawings when complex structures are required, or when structure has to be changed from its original shape.
.2 Submit [_____].[including planking diagram showing butts, plank widths, and variance in frame centers] [showing which pieces were added]
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
.3 Regional Materials: submit evidence that project incorporates required percentage [10] [20]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
SPEC NOTE: For Federal Government projects, all wood products are to be certified under any one of the three certification systems that operate in Canada: the Canadian Standards Association Sustainable Forest Management Standard, the Forest Stewardship Council's system or the Sustainable Forestry Initiative system. LEED Credit MRc7 - Certified Wood only recognizes wood products certified by FSC.
.4 Wood Certification: submit [manufacturer's] [vendor's]Chain-of-Custody Certificate number for CAN/CSA-Z809 or FSC or SFI certified wood.
1.5 QUALITY ASSURANCE
.1 Regulatory Requirements:
.1 Operation of boiler must comply with Provincial power Engineers' and pressure vessels regulations. Ensure copies of these acts and regulations are on work site.
.2 Check safety valve on boiler as specified in provincial regulations.
.2 Mock-ups:
SPEC NOTE: Specify in these paragraphs requirements for mock-up when complex or difficult joint is required. Specify reproduction of tool marks only if full replica appearance is required. Marks may be added only after curved wood member is formed to its final shape.
SPEC NOTE: When members are to be bent on form work of exact finished shape in place, and used for work such as boat building or cupola roof construction, fastenings of ends and their supporting members must be made strong enough to take load of spring back during first year after forming. If members are to be formed on bending jig, as for items such as wagon wheels, furniture or special boat parts, spring back allowance may be designed into jig making special fastenings unnecessary.
.1 Construct mock-up in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Insert name of members or plank and frames for which mock-up is required. Information mock-up should include sufficient section to show different types of connections in case of furniture or minimum staggering of planking butts in case of vessel.
.2 Construct full-size mock-up of [_____].[specified materials] [specified tolerances] [reproduction of tool marks on existing timbers]
.3 Give [24]working hours notice for inspection of mock-up by [Consultant] [Departmental Representative] [DCC Representative]before proceeding with Work.
.4 When accepted, mock-up will demonstrate minimum standard for this work. Mock-up may [not]remain as part of finished work.
1.6 DELIVERY, STORAGE, AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
SPEC NOTE: Use following paragraphs if timber is to be seasoned to equilibrium moisture content prior to beginning work. These paragraphs are not required if timber is supplied by Departmental Representative/DCC Representative/Consultant/Owner.
.3 Have wood required for repairs delivered to site [_____]
.4 Storage and Handling Requirements:
.1 Store wood [off ground] [in dry location] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [wood]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
.4 Stack wood above [soil] [ground]with spacer slats between layers to ensure adequate ventilation for air drying and straight storage.
.5 Store wood in [_____]
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Develop [Construction Waste Management Plan] [Waste Reduction Workplan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [packaging materials] [crates,] [padding,] [pallets,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 MATERIALS
.1 Bent wood members:
SPEC NOTE: Since even small imperfections in wood may cause it to fail or take an unfair curve during bending, wood must be tightly specified or hand selected from top grade wood such as; Grade "C" and Better Finish for soft wood as noted in NLGA Standard Grading Rules for Canadian Lumber, or for hard wood select wood from quartered firsts and seconds as noted in Rules for the Measurement and Inspection of Hardwood and Cypress by the National Hardwood Lumber Association, Memphis, Tenn., U.S.A.
SPEC NOTE: Insert species and structural element for which it is to be used. Species should be as existing.
.1 [Douglas fir] [Red pine] [White oak]for [planks] [rims] [frames] [rails].
.2 Grade: [_____]
.3 CAN/CSA-Z809 or FSC or SFI certified.
SPEC NOTE: For planks; due to the tremendous variations in species characteristics, it is mostly preferable to dry the material in the desired environment until it comes to equilibrium weight. Drying process can be monitored by weight.
.4 Grade: ensure that wood members formed by bending including planking conform to following characteristics and limiting provisions:
.1 Slope of grain: 1-in-40.
.2 Checks: none.
.3 Pockets: none.
.4 Rate of Growth: average 10 rings per 25 mm.
.5 Splits: none.
.6 Knots: none in frames, in planks.
.7 2 pin (6 mm or less), tight, in 2400 mm.
.8 Cup: none.
.9 Skips: none.
.10 Pitch Streak: 1 small.
.11 Heart stain: none.
.12 Sapwood: none.
.13 Torn or raised grain: none.
.14 Warp: allowed.
.15 Wood: quarter sawn, clear straight grained.
.16 Frames: dressed to size on all sides.
.17 Planks: dressed to thickness indicated. No wane. Provide wood seasoned (air dried, not kiln dried) to bring moisture content [to equilibrium with desired environment] [below 12%]before wood is shaped or worked.
.5 Members:
.1 Width: mill [to] [as specified].
.2 Thickness: mill [as specified] [to].
.3 Provide surface finish similar to original. Use accurate finishing method.
SPEC NOTE: Use the following paragraph to specify wood for vessels.
.6 Planks:
.1 Width: to match planking being replaced, taking into account amount of curvature in its total length.
.2 Thickness: mill [to] [as specified].
.3 Length: as long as possible [_____]
.4 CAN/CSA-Z809 or FSC or SFI certified.
.7 Frames:
.1 Exact width: mill [to] [as specified].
.2 Exact thickness: mill [as specified] [to].
.3 Length: [of sufficient length to run from one gunwale to other at their station plus 100 mm] [of sufficient length to run from gunwale to keelson at their station plus 100 mm].
SPEC NOTE: Insert dimensions, finish, and sawing profile.
.2 Actual size: thickness [_____], [_____]from log.[rough] [dressed]
SPEC NOTE: Use kiln dried lumber when seasoning to equilibrium moisture content is not practical.
.3 Moisture content: kiln dry to [12]%.
SPEC NOTE: Insert the following paragraph if Departmental Representative/DCC Representative/Consultant/Owner will provide contractor with wood.
.4 Wood will be supplied by [Consultant] [DCC Representative] [Departmental Representative].
SPEC NOTE: Refer to CSA O86.
.5 Connections:
.1 Bolts: to [_____]
.2 Screws: to [_____]
.3 Nails: to [_____]
SPEC NOTE: Specify galvanized if timber is preservative-treated for use in wet service conditions.
.4 Galvanizing: to ASTM A123/A123M, use galvanized fasteners for[interior highly humid areas] [exterior work] [[pressure-preservative] [fire-retardant] treated lumber].
.5 Fasteners: size, shape and material to match those found in original structure.
2.2 EQUIPMENT
.1 Supply necessary tools for installing holding, clamping and fastening wood without damaging or marking faces.
.2 Steam box: of sufficient capacity to handle sizes of wood to be steamed. Ensure box has adequate drainage and venting, and is sufficiently tight to operate effectively.
SPEC NOTE: Steam box will require space enough to take longest wood to be steamed plus one length more to facilitate extracting wood from box. Box may be made of light material such as plywood, stove pipe or heating duct. It must slope towards one end with a drain and bucket or other arrangement for collecting condensate at that end. Drain hole may also be vent hole but should always be at opposite end from steam inlet. Vent must be small enough to force steam throughout box and large enough to keep cover from popping. Apparatus must be sufficiently anchored to prevent movement when hot wood is quickly withdrawn. Operator must use leather gloves or tongs to handle hot wood.
.3 Steam boiler: of sufficient capacity to keep box completely filled with saturated steam, and in accordance with ASME Boiler and Pressure Vessel Code, National Fire Code of Canada (NFC), Canadian Electrical Code and [provincial]workers' compensation code, as applicable.
SPEC NOTE: Use the following paragraph when wood is being bent for an unsupported use such as furniture.
.4 Bending jig: having sufficient strength and clamping arrangements to hold wood in place under bending to required curve. Make jig with correct spring back allowance to allow wood to maintain required curve when it cools down.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify that conditions of substrate previously installed under other Sections or Contracts are acceptable.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.2 Inform [DCC Representative] [Departmental Representative] [Consultant]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [DCC Representative] [Departmental Representative] [Consultant]].
SPEC NOTE: If any evidence of fungus or mould is discovered, stop the work immediately and call in an expert to take samples for analysis and verification. Reference material and guidelines on mould and toxic mould cleanup are: Canada Mortgage and Housing Corporation (CMHC) publications available through Canadian Housing Information Centre (CHIC) Library, tel.1-800-668-2642; "Fungal Contamination in Public Buildings - A Guide to Recognition and Management", (includes a glossary of terms), Environmental Health Directorate, Health Canada, Tunney's Pasture, Ottawa, Ontario, tel. 1-866-225-0709; and, the "Guidelines on Assessment and Remediation of Fungi in Indoor Environments" (2008), New York City Department of Health and Mental Hygiene, (http://www.nyc.gov/html/doh/html/epi/moldrpt1.shtml).
.2 Stop work and report to [DCC Representative] [Consultant] [Departmental Representative]immediately evidence of deficiencies or insect and fungal attack not described on drawings which may affect the [durability] [scope of the work]of finished product.
.3 Investigate timber structure and report to [Consultant] [DCC Representative] [Departmental Representative]conditions relevant to this contract not described in drawings.
SPEC NOTE: Use the following paragraph only if full replica appearance is required.
.4 Study tool marks and methods of reproducing them.
3.2 PREPARATION
.1 Protection of in-place conditions:
.1 Protect adjacent [materials] [timber elements] [finished surfaces]from damage during work.
3.3 BENDING
.1 Bend [names]pieces [number]as required according to [Contract Drawings] [lines of vessel] [sample No. [_____] ].
.2 Match designated curve to tolerance of [4]mm after spring back allowance when jig is used.
.3 Fasten pieces as indicated on [Contract Drawings].
3.4 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
.2 Do not burn scrap materials on site.
END OF SECTION

