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SPEC NOTE SUPPORT: This Section has been developed by the contribution of the Public Works and Government Services Canada Technical and Peer Review Committee, a national committee of conservation specialists.
SPEC NOTE: This Section specifies repair and replacement of plaster in historic structures. For repair and replacement of plaster in historic structures, refer to Preservation Briefs 21- Repair in Historic Flat Plaster - Walls and Ceilings from the National Trust, published by the US National Parks Service (http://www.cr.nps.gov); also, refer to the Association for Preservation Technology International (APTI) Publications (http://www.apti.org).
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 for the specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM C5-[03], Standard Specification for Quicklime for Structural Purposes.
.2 ASTM C35-[01(2005)], Standard Specification for Inorganic Aggregates for Use in Gypsum Plaster.
.3 ASTM C206-[03], Standard Specification for Finishing Hydrated Lime.
.4 ASTM C841-[03], Standard Specification for Installation of Interior Lathing and Furring.
.5 ASTM C842-[05], Standard Specification for Application of Interior Gypsum Plaster.
.6 ASTM C1489-[01], Standard Specification for Lime Putty for Structural Purposes.
.2 Canadian Standards Association (CSA International)
.1 CAN/CSA-A3000-[03], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
1.3 QUALITY ASSURANCE
.1 Qualifications: Work to be undertaken by skilled personal with a minimum [5], [_____]
.2 Mock-up: construct mock-up in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: For special appearance, finish, texture or colour.
.3 Locate [where indicated] [where directed]by [Consultant] [Departmental Representative] [DCC Representative].
.4 Before application of [each]plaster [coat], at location designated by [Consultant] [DCC Representative] [Departmental Representative]prepare [1]m2representative sample plastering [coat].
.5 Allow [24] [48]hours for inspection of mock-up by [Departmental Representative] [Consultant] [DCC Representative]before proceeding with plaster work.
.6 When accepted, mock-up will demonstrate minimum standard of quality required for this work. [Remove mock-up and dispose of materials when no longer required and when directed by  [Consultant] [Departmental Representative] [DCC Representative] .] [Approved mock-up may  [____] [not] [_____] remain as part of finished work.]
1.4 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store, and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.1 Ensure bagged materials are delivered to site and stored in original containers.
.2 Ensure loose material is delivered, clean, and stored to prevent contamination by foreign material.
.3 Protect material from damage by moisture and freezing.
.2 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.5 AMBIENT CONDITIONS
.1 Do plaster work when ambient temperature is between 13 degrees C and 21 degrees C under conditions specified in ASTM C842.
SPEC NOTE: If air does not circulate during application and curing of the plaster could be subject to sweat-out or rot. This affected area would have to be removed and replastered.
.2 Ventilate and heat to facilitate proper application and curing of plaster in accordance with Section [01 51 00- Temporary Utilities].
.1 Ensure that high temperatures do not effect plaster drying process when spotlights are used during repair of existing plaster.
.3 Maintain air moisture content at [15]% relative humidity to facilitate proper curing of plaster and minimize cracking.
.1 Keep records of actual air moisture content for specified period of cure.
Part 2 Products
SPEC NOTE: Use the following two paragraphs when original wood lath is to be replaced or repaired.
SPEC NOTE: Wood lath background and fibre or animal hair binders, traditionally found in historic plasters, produce an authentic appearance to the restored surface. Particularly in patch repair work, use of these materials will give a better match.
2.1 MATERIALS
SPEC NOTE: Typical sawn wood lath was 6 x 30 x 1200 mm.
.1 Wood Lath: Group 'D' [spruce-pine-fir]mm x [_____][_____]
.2 Nails: [_____], [galvanized]steel wire type.[stainless]
SPEC NOTE: Use either of the following paragraph when original wood lath is not to be used to support plaster and is to be removed and replaced by metal lath. It is possible to install gypsum board or metal lath over existing wall surface. Or lath to save original fabric; however, substrate should be capable of accepting material. This, however, may not be acceptable with respect to appearance, both of plaster surface and of relationship with existing trim. Caution: metal lathing is a very difficult product to work with and subsequently remove from the structure in future work. It is valid with reconstructed elements; however, its use is not recommended over existing historic building fabric unless it was the original approach.
.3 Metal Lath: use [galvanized], [rust free], [stainless steel]metal lath [to conform to ASTM C841] [of type and weight to suit plaster system and support spacing].
SPEC NOTE: Blue board is used to provide good resonance for sound transmission, fire rated, Type X to address fire safety and green to resist moisture.
.4 Gypsum board: [_____], [type X], [white board]to ASTM C842.[blue board] [green board]
SPEC NOTE: Lime putty, the material resulting from slaking quicklime or soaking hydrated lime, provides the plasticity and workability to plaster mixes. One volume of lime produces two volumes of lime putty.
.5 Lime:
.1 Quicklime: [ASTM C5].
.2 Hydrated Lime: to [ASTM C206].
.3 Lime putty: [ASTM C1489].
SPEC NOTE: Gypsum plaster is water soluble, cannot be re-tempered, and is incombustible and fire retardant.
.6 Gypsum Plaster: to [ASTM C842].
SPEC NOTE: Gauging plaster is slow setting material. Plaster of Paris is fast setting material. Keene's cement has gradual set and gives mix hardness, strength and workability.
SPEC NOTE: Pure lime mortar hardens very slowly and cracks with shrinkage. Gauging material such as Keene's cement strengthens mortar and helps prevents cracking. Check with manufacturer's properties of the materials before specifying.
.7 [Gauging plaster] [Gypsum Keene's Cement (anhydrous calcined gypsum)] [Gypsum Gauging Plaster] [Plaster of Paris]to [ASTM C842].
.8 Cement: to CAN/CSA-A3000.
.9 Portland Cement: to CAN/CSA-A3000.
.10 Sand: to [ASTM C35]. Clean, sharp, free from deleterious matter.
.11 Water: potable, free of substances that would affect set of plaster.
SPEC NOTE: Fibres in traditional plasters had permanent reinforcing effect, reduced droppings and improved mix application by increasing cohesiveness. Currently available additives for self-setting are intended to do same job for contemporary mixes.
.12 Fibres: [straw] [sisal] [Manilla fibre] [ [_____] hair] [jute], [13 to 51]mm long, clean, free from grease, dry.
.13 Admixtures: use only with written approval of [Consultant] [Departmental Representative] [DCC Representative].
2.2 MIXES
SPEC NOTE: Traditional plaster mixes consisted of cementitious material, aggregate, water and, optionally, fibre binder. Until early 1900's, virtually all plaster contained lime, as the binder. If such a plaster is to be made, the details regarding the process and slaking of lime must be specified.
SPEC NOTE: These ratios are approximate mixes for historic plaster. Exact reproduction recipes are obtainable from historic plaster analysis.
SPEC NOTE: Some additives may be mixed to plaster to achieve desired effect and should be fully understood before recommending their use.
SPEC NOTE: New finish plaster should match the existing plaster as closely as possible, in colour and texture.
.1 Traditional plaster mix: proportion mix by volume as specified.
SPEC NOTE: Base coat should be stiff to ensure good key with lath. Minimize water content of the mix to keep it stiff and reduce shrinkage.
SPEC NOTE: Take care when adding fibre to plaster. Hair and other fibrous elements need to be well mixed and gently added or you will create clumps of material in the mix and not a uniform level of reinforcement.
.1 Scratch coat: 1 [gypsum] [lime]to 2 sand with [5.3]kg [hair] [ [_____] fibre]per m3plaster; water as required to achieve proper consistency.
.2 Brown coat: 1 [lime] [gypsum]to 3 sand with 2.7 kg [hair] [ [_____] fibre]per m3plaster; water as required to achieve proper consistency; colour: [_____]
.3 Finish coat: 1 lime to 2.5 Plaster of Paris; water as required to achieve proper consistency.
.2 Substitutes:
.1 Base coat: exterior grade, premixed plastering cement and reinforced with [0.3% to 0.5%](by weight) chopped glass fibre, [25 mm to 75 mm]long.
.2 Brown coat: exterior grade, premixed, white finishing plaster.
.3 Finishing coat: exterior grade, premixed, finishing plaster.
.3 Mix plaster in accordance with [premixed plaster manufacturer's written recommendations] [ASTM C842 unless otherwise specified].
.4 Accurately maintain measuring proportions from batch to batch.
.5 Have materials [hand] [batch]mixed.
SPEC NOTE: If slaked lime for traditional plasters is required use the following paragraph. Refer to Section 04 03 08- Historic - Mortaring for notes on the production of slaked lime or lime putty.
SPEC NOTE: There are three classifications of limes in ASTM C5: quick-slacking lime, medium ' lime and slow-slaking lime. Each one requires a slightly different slaking process. Refer to ASTM C5 for these processes.
.6 Quicklime:
.1 Slake quicklime in accordance with manufacturer's written instructions.
.2 Slake quicklime in accordance with ASTM C5.
.3 Slake in metal container as follows:
.1 Add lime to water.
.2 Allow lime putty to stand covered for [24]hours before using in mix.
.3 Remove lime water from top of lime putty before using. [Save] [Discard]as required.
.4 Keep container covered except when removing material for mix.
.7 Store under 100 mm of water, in plastic lined drums until cool. Seal in containers to cure for minimum of two weeks before use.
.8 Keep mixing tools and bins free of hardened residue.
SPEC NOTE: If a mix is kept covered and has not been gauged with additives, there is no time limit.
.9 Time limit: discard mix that is not used and placed within [_____]
.10 Keep ungauged lime plaster mix covered when not being used.
Part 3 Execution
3.1 SITE VERIFICATION OF CONDITIONS
SPEC NOTE: It is not always possible to fully identify damage of the plaster surfaces until conducting an inspection with the Contractor during the work.
.1 Examine and report [in writing]to [Departmental Representative] [Consultant] [DCC Representative]areas of deteriorated plaster not previously identified.
.2 Obtain [Consultant's] [Departmental Representative's] [DCC Representative's]approval and instructions for repair and replacement of plaster before proceeding with repair work.
3.2 PROTECTION
.1 Protect any fittings and surfaces adjacent to work by covering or masking.
SPEC NOTE: If original plaster is to be patched and not completely replaced, areas to be repaired must be predetermined by Departmental Representative/Engineer/Consultant and indicated on drawings. If multiple areas require repair it may be advisable to include a schedule at the end of this section.
3.3 PREPARATION
SPEC NOTE: You may want to identify the areas that you are sure of as well as add a contingency amount of repair/replacement for the contract as there are generally new areas identified during the work.
SPEC NOTE: List all repair locations, in detail.
.1 Remove [loose]plaster in the following areas as indicated [on drawings].
.1 Area 1: [_____]
.2 Area 2: [_____]
.3 Area 3: [_____]
.4 Area 4: [_____]
.5 Area 5: [_____]
.6 Identify an additional area of [_____]
SPEC NOTE: Use the following paragraph when wood lath work is to be repaired before plastering.
.2 Clean out plaster between [wood]lath, and brush out loose sand.
SPEC NOTE: Use the following paragraph when support is to be replaced.
.3 Remove existing lath in areas [as indicated on drawings], [ [_____] ] [as approved by  [Consultant] [Departmental Representative] [DCC Representative]].
.1 Area 1: [_____]
.2 Area 2: [_____]
.3 Area 3: [_____]
.4 Area 4: [_____]
.5 Area 5: [_____]
.6 Identify an additional area of [_____]
.4 Bevel edges of existing plaster to accept new plaster repair.
.5 Obtain approval from [Departmental Representative] [Consultant] [DCC Representative]of preparation work prior to proceeding with installation.
3.4 INSTALLATION
SPEC NOTE: Reset and secure all nails and fastenings.
.1 Repair of lath.
.1 Remove and replace [corroded] [damaged] [rotted] lath, [as identified,]using new [wood], [galvanized metal]lath.
SPEC NOTE: Match existing lath spacing. Typical lath spacing in historical facilities was 10 mm.
.2 Lath spacing: [10]mm. [Same as existing original].
.2 Install [gypsum] [metal] [masonry] [monolithic concrete base]to ASTM C842.
SPEC NOTE: Traditionally, masonry surfaces were roughened with a mason's hammer to proved keying for the plaster. Ideally the same process should be followed. The introduction of bonding agents to the surface can lead to additional problems.
.3 [Use bonding agents on masonry]. [Ensure keys in masonry surface have been cleaned out. Remove dust and other foreign materials].
3.5 APPLICATION
SPEC NOTE: Ensure that repair of failed plaster elements does not make the surfaces take on a like-new appearance. You want a good technical job, but not a pristine one. The repairs should reflect this.
.1 Ensure that plaster finish follows original methods to maintain appearance of original work.
SPEC NOTE: Desired total thickness of plaster coats should be 22 mm to 25 mm.
SPEC NOTE: Moisture content of plaster can be checked by moisture metre readings.
.2 Do plaster work to ASTM C842, unless otherwise specified.
SPEC NOTE: Scratch coat is generally one half thickness of finished work.
.3 Scratch Coat:
.1 Apply specified scratch coat, thickness [_____]
.2 Scratch surface with broom when initial set is obtained (2-4 days).
.3 Keep scratch coat damp for [3]days.
.4 Cure scratch coat [10]days in ventilated surroundings.
.4 Intermediate brown coat:
.1 Wet scratch coat [_____]
.2 Apply brown coat to [_____]
.3 Keep brown coat damp for [2]days.
.4 Cure [_____]
SPEC NOTE: Finish coat should range between 3 to 6 mm thick.
.5 Finish coat:
.1 Wet intermediate brown coat thoroughly. Eliminate standing water from surface.
.2 Apply specified finish coat to minimum [3]mm thickness.
.3 Smooth finish coat with [wood] [metal]trowel to achieve desired texture and appearance.
.4 Cure [_____]
.5 Trowel patch work to smooth surface, even with adjacent work.
3.6 CLEANING
.1 Remove droppings and splashings, immediately, using clean sponge and water.
3.7 PROTECTION
.1 Protect finished adjoining work, during execution of plaster work, with polyethylene sheets or building paper.
.2 Remove surplus material, tools, equipment and debris from work area on completion of work.
3.8 CURING
SPEC NOTE: Lime requires humidity and air to cure. However, the longer and slow is the curing process, the lime hardness is better. Temperature has to be maintained between 13 degrees C and 21 degrees C. Ideally, with 40% humidity, the use of an ambience thermometer and a humidity indicator are strongly recommended.
.1 Cure plaster for [_____]
.2 Maintain temperature between 13 and 21 degrees C.
.3 Maintain relative humidity between [30]% and [40]%.
END OF SECTION

