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CARPENTRY, JOINERY, CLADDING & FLOORING - INDIA
Copyright & Licence

© Quasar Management Services Pty Ltd. All rights are reserved. Permission is given for Architects, Engineers and Builders to use this material in the preparation of single application designs, specification and contracts only. Use of this material for any other commercial purpose is prohibited without the written permission of the publisher. Please Contact us for extended licence.

Use of the Specification and Drawings

This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. The design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 

This sample specification and the associated drawings are prepared in the context of the national Building Regulations. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

This sample specification and the associated drawings include product information provided by particular suppliers. Architects, engineers and builders should satisfy themselves that information on specific products is correct, by contacting the particular suppliers. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect information provided by product suppliers. 

Basis of the Specification and Drawings

In the preparation of these specifications and drawings, the following convention has been adopted.

· All building design and construction must comply with the relevant Building Regulations and any relevant Standards referred to therein. 

· If the construction is not covered by the Building Regulations, then it shall comply with any appropriate Standard.

· If the construction is not covered by either Building Regulations or Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.

Using this Specification

To prepare a working specification for a particular contract, delete this front page and edit the following pages in accordance with the convention below. “Copy and paste” this draft specification into the Project Specification for the particular project, and edit accordingly.

The most common generic specifications are show towards the beginning of this document, with more specialised specifications towards the end. Use the “cut and paste” and/or “delete” options to move or remove particular blocks of text. 
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	Specification for enhanced in-service sustainability over common construction
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	General Sustainability Requirements

When a product or system is claimed to be “Sustainable”, the Supplier shall make available a Sustainability Statement that clearly indicates how its use will lead to one or more of the following:

· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.


SPECIFICATION – CARPENTRY, JOINERY, CLADDING AND FLOORING

Scope

This section covers the specification and detailing of the carpentry and joinery, including the following, bur excluding structural timber framing:
· Cladding

· Flooring  

· Stairs.
Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the Building Regulations;  

· the Standards referred to therein; 

· other Standards nominated in this specification; and
· other relevant Regulations.

Relevant  Standards
IS 287 : 1993 Permissible Moisture Content for Timber Used for Different Purposes - Recommendations

IS 399 : 1963 Classification of Commercial Timbers and Their Zonal Distribution

IS 401 : 2001 Preservation of Timber - Code of Practice

IS 459 : 1992 Indian Standard Corrugated and semi-corrugated asbestos cement sheets - Specification

IS 707 : 1976 Glossary of terms applicable to timber technology and utilization

IS 883 : 1994 Code of practice for design of structural timber in building

IS 1141 : 1993 Code of practice for seasoning of timber

IS 1150 : 2000 Trade Names and Abbreviated Symbols for Timber Species

IS 1331 : 1971 Specification for cut sizes of timber

IS 1634 : 1992 Code of practice for design and construction of wood stairs for houses

IS 1641 : 1988 Code of practice for fire safety of buildings (general)

IS 2366 : 1983 Code of practice for nail-jointed timber construction

IS 3007 : Part 1 : 1999 Laying of Asbestos Cement Sheets - Code of Practice - Part 1 : Corrugated Sheets

IS 3007 : Part II : 1999 Code of Practice for Laying of Asbestos Cement Sheets - Part II : Semi-Corrugated Sheet

IS 3067 : 1998 Code of practice for general design, details and preparatory work for dampproofing and waterproofing of buildings

IS 3629 : 1986 Specification for structural timber in building

IS 3670 : 1989 Code of practice for construction of timber floors

IS 4101 : 1985 Code of Practice for External Cladding 

IS 4423 : 1999 Hand-Sawing of Timber - Guide

IS 4435 : 1967 Specification for wooden ladders and trestles

IS 4891 : 1988 Specification for preferred cut sizes of structural timber

IS 4907 : 2004 Method of Testing Timber Connectors Joints

IS 4970 : 1973 Key for identification of commercial timbers

IS 4983 : 1968 Code of Practice for Design and Construction of Nailed Laminated Timber Beams

IS 5390 : 1984 Code of practice for construction of timber ceilings

IS 5966 : 1993 Specification for non-coniferous timber in converted form for general purposes

IS 6307 : 1985 Specification for Rigid PVC Sheets

IS 6313 : Part 1 : 1981 Code of practice for anti-termite measures in buildings: Part 1 Constructional measures

IS 6313 : Part 2 : 2001 Code of Practice for Anti-Termite Measures in Buildings - Part 2 : Pre-constructional Chemical Treatment Measures

IS 6313 : Part 3 : 2001 Code of Practice for Anti-termite Measures in Buildings - Part 3 Treatment for Existing Building

IS 6534 : 1971 Guiding principles of grading and inspection of timber

IS 6733 : 1972 Specification for Wall and Roofing Nails

IS 9096 : 2006 Preservation of Bamboo for Structural Purposes

IS 10420 : 1982 Method of determination of sound absorption co-efficient of timber by standing wave method

IS 10701 : 1983 Specification for structural plywood

IS 10754 : 1983 Method of determination of thermal conductivity of timber

IS 10943 : Part 1 : 1984 Specification For Accommodation Ladders - Part 1 : Up to 7 m Length

IS 10943 : Part 2 : 1984 Specification for Accommodation Ladders - Part 2 : From 7 to 30 m Length

IS 11433 : 1985 Specification for one part grade polysulphide base joint sealant

IS 11215 : 1991 Methods for determination of moisture content of timber and timber products

IS 12118 : 1987 Specification for two parts polysulphide based sealant

IS 13008 : 1990 Specification for shallow corrugated asbestos cement sheets

IS 13182 : 1991 Waterproofing and Damp-Proofing of Wet Areas in Building - Recommendations

IS 13416 : Part 4 : 1994 Recommendations for preventive measures against hazards at workplaces Part 4 Timber structure

IS 14443 : 1997 Polycarbonate sheets

IS 14616 : 1999 Specification for laminated veneer lumber

IS 14960 : 2001 Preservative Treated and Seasoned Sawn Timber from Rubber Wood (Hevea Brasiliensis) - Specification

IS 15224 : 2002 Laying of Plastic Translucent Sheets Made from Thermosetting Polyester Resin (Glass Fibre Reinforced) Alone or in Conjunction with Asbestos Cement Sheets/Steel Sheets/Aluminium Sheets - Code of Practice

SP 33 : 1986 Handbook on Timber Engineering

Commencement

Work shall commence as soon as practical after, but not before,

(a) the Builder has issued:

a written order

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

 (b) the structural framework has reached a stage to permit the work to proceed. 
Installation
All installations in wet areas shall comply with the Drawings, Building Regulations and relevant Standard. Unless stated otherwise, the following shall apply: 

Preparation

Before fixing cladding or flooring to the framing or substrate, check and, if necessary, rectify the alignment to ensure both levels and plumb. Refer to the Specification for Wall, Roof & Floor Framing.

Timber Flooring
Timber flooring shall be installed in accordance with IS 3760.
Particleboard Flooring 
Particleboard flooring shall be installed with IS 3760
Fixing to Frames

Cladding and flooring shall be nailed to timber framing and screwed to steel framing.
Accessories

All necessary accessories and trim shall be installed.
Hardboard Plank Cladding 

Hardboard plank cladding shall be fixed in accordance with the manufacturer’s recommendations, including preformed joiners and preformed corners (Alternatively timber corner stops may be used.) 
Compressed Fibre-Cement Cladding 
Compressed fibre-cement cladding shall be fixed in accordance with the manufacturer’s recommendations. Eaves and soffit linings shall consist of at least 4.5 mm sheet, with PVC extrusions forming the joints and fixed to each roof truss at 450 mm centres.
Timber Board Cladding 

Timber board cladding shall be dipped or brushed with water repellent preservative that is compatible with a specified finished coating. Cut surfaces shall be treated with water repellent before fixing. When boards run vertically and, where practical for horizontal boards, single lengths shall be used. For stained or clear finishes, nails shall be driven flush. For painted surfaces, nails shall be punched below the surface and filled with putty or wood filler after prime painting.
Wet Areas

Installations in wet areas shall comply with IS 3067.
For cement render in wet areas, refer to the Specification for Ceiling & Wall Lining.
For water-resistant plasterboard sheets for wet-area lining, refer to the Specification for Ceiling & Wall Lining.
For ceramic tiling in wet areas, refer to the Specification for Floor & Wall Tiling.
Fire Resistance

When Fire Resistance Levels for fire separation or structural performance under fire load are specified, the components shall be designed, tested, constructed and protected in accordance with the appropriate parts of Building Regulations and relevant Standards (NBCI Part 4, Fire and Life Safety and IS 1641).
When materials used in the construction are required to achieve specified fire hazard properties, they shall comply with the appropriate parts of Building Regulations and relevant Standards (.NBCI Part 4, Fire and Life Safety and IS 1641)..

The fire resistance requirements of each member shall be noted on the drawings in the following format.

	Fire Resistance

	
	Required Fire Resistance Levels
	Required Fire Hazard Properties

	Member


	Description
	FRL

Structural

Adequacy

minutes
	FRL

Integrity

minutes
	FRL

Insulation

minutes
	Spread of Flame Index
	Smoke Developed Index
	Ability to prevent ignition & screen core material from free air

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	Timber and Timber Products – General Requirements

	Timber and timber products shall comply with the Drawings, Building Regulations and relevant Standard (SP 33, IS 3629, IS 883, IS 287,  NBCI Section 6). Unless stated otherwise, properties shall be not less than the following:  

Stress Grade

Timber and timber products shall be graded as follows:

· Visually graded sawn timber – IS 3629, IS 4891
· Mechanically graded timber – IS 3629, IS 4891
· Proof graded timber – IS 3629, IS 4891
· Structural plywood – IS 10701

· Laminated veneer lumber – IS 14616
· Round timber - IS 3629, IS 4891.

Timber shall comply with the stress grade and species as specified on the drawings, (and the attached table) for the particular application. 

Durability

Timber shall comply with the durability requirements specified on the drawings for the particular application, Where required to achieve particular resistance to termite and/or borer attack, the species listed herein shall be treated to achieve the hazard levels listed in IS 401, but not less than the following. CCA (copper chrome arsenate) represents a health risk, and shall not be used. Where appropriate, particular health regulations shall apply.
Unless stated otherwise, timber shall comply with the Building Regulations, NBCI Part 6, Section 3, 4.7, Suitability.

More details…click here


	Timber Products

	Timber products shall be harvested by methods which conserve existing old-growth forests and minimise any adverse impact of timber plantations. This shall consider issues of:
· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.

Evidence of compliance with this requirement includes a chain of custody certificate from the Forest Stewardship Council.

	Note:
FSC certification is carried out by FSC accredited certification bodies. FSC itself does not certify forest operations or manufacturers. This maintains FSC's independence between its standards and requirements, and operations seeking certification. 

There are two types of FSC certificates available from certification bodies:

Forest Management (FM) Certificate
Forest management certification involves an inspection of the forest management unit by an independent FSC-accredited certification body to check that the forest complies with the internationally-agreed FSC Principles of Responsible Forest Management. 

If the forest complies with FSC standards, then the FSC accredited certification body issues a certificate for the operation. Certified forest operations can claim the forest products they produce come from a responsibly managed forest. 

Before a certified forest operation can sell their products as FSC certified, they must also obtain chain of custody certification (FM/COC).

Chain of Custody (COC) Certificate
Chain of custody certification provides a guarantee about the production of FSC-certified products. Chain-of-custody is the path taken by raw materials from the forest to the consumer, including all successive stages of processing, transformation, manufacturing and distribution.

From a customer perspective, the FSC label represents a promise that is being made to them. Chain of custody standards are the mechanism FSC has to ensure that 'promise' is delivered.

Operations that have been independently verified for FSC chain of custody certification are eligible to label their products with the FSC logo.

More information


	Timber and Timber Products for Decking

	Timber and timber products for decking shall comply with the Drawings, Building Regulations and relevant Standard] (SP33,  NBCI Section 6), and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

More details…click here


	Recycled plastic decking boards

	Recycled plastic decking boards shall be of sufficient strength and durability for the purpose intended. 
More details…click here

	Sustainability Specification

The use of the product shall lead to a reduction in the quantity of material that is not recycled or reused, or from which energy is not recovered (kg), when compared to Benchmark Construction. 
More details…click here


	Joist flashing for timber decks

	Joist flashing for timber decks shall protect the joists from weathering and rot caused by exposure to the elements.


	Paving & Decking support systems

	Paving & decking support systems shall be such that they shall allow paved areas to conform to the NBCI and SP33. Additionally, paving & decking support systems shall reduce the overall weight of the paved or decked area and shall allow for drainage below the finished floor level, making the system suitable for roof tops and other areas

See Paving for more details


	Timber and Timber Products for Cladding

	Timber and timber products for cladding shall comply with the Drawings, Building Regulations and relevant Standard (SP 33,  NBCI Section 6), and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

· Plywood and blockboard for external use shall comply with IS 10701.
· Particleboard shall comply with SP 33 

· Decorative overlaid wood panels shall comply with SP 33.
· Hardboard external cladding shall be 9.5 mm thick complying with SP 33
· Milled products of seasoned cypress pine shall comply with SP 33.
· Milled products of seasoned hardwood shall comply with SP 33
More details…click here


	Timber for and Timber Products Internal Flooring

	Timber and timber products for internal flooring shall comply with the Drawings, Building Regulations and relevant Standard (IS 3670, NBCI Section 6), and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

· Hardwood strip flooring shall comply with IS 3670
· Grown conifer strip flooring shall comply with IS 3670
· Cypress pine strip flooring shall comply with IS 3670
· Plywood flooring shall comply with IS 3670
· Particleboard flooring shall comply with IS 3670
More details…click here


	Strand woven bamboo internal flooring

	Strand woven bamboo internal flooring for internal flooring shall comply with the Drawings, Building Regulations and relevant Standards. It shall have a Janka Hardness rating greater than 12kn and have a moisture content of less than 10%.

More details…click here


	Timber and Timber Products for Panelling

	Timber and timber products for panelling shall comply with the Drawings, Building Regulations and relevant Standards  (NBCI Section 6), and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

More details…click here


	Timber and Timber Products for External Joinery

	Timber and timber products for external joinery shall comply with the Drawings, Building Regulations and relevant Standard (..AS 1684 [residential applications], ..AS 1720 [non-residential applications], .. NBCI Section 6), and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

More details…click here


	Timber and Timber Products for Internal Joinery

	Timber and timber products for internal joinery shall comply with the Drawings, Building Regulations and relevant Standard (..AS 1684 [residential applications], ..AS 1720 [non-residential applications], .. NBCI Section 6) , and shall be of the nominated stress grade (or strength group), durability class, and (where appropriate) lyctid susceptibility, shrinkage and ignitability.

More details…click here


	Hardwoods with Enhanced Performance

	Hardwoods with enhanced performance for battens, fence posts, framing, lintels, pergola posts, rafters, rails, roof truss members, subfloor framing, verandah posts and the like, shall comply with the Drawings, Building Regulations and relevant Standard (IS 883, IS 3629, SP 33 and NBCI Section 6)and shall be of the nominated stress grade, durability and (where appropriate) shrinkage. When enhanced performance is required, hardwoods shall comply with the following schedule.

	Required Performance
	Specification

	Enhanced straightness and finish


	Timber shall be kiln dried hardwood within the following dimensional tolerances. Maximum deviation from straightness of any surface not more than 1 mm in a length of 1,000 mm. Edges shall be pencil round.

	Enhanced durability and 

resistance to shrinkage
	Timber shall be kiln dried hardwood with Class 1 durability. Ends shall be trimmed and sealed.

	Enhanced strength
	Timber shall be kiln dried hardwood complying with Stress Grade F14 (unless specified otherwise). Note: Stress Grade F17 shall be provided when specified by the engineer for highly stressed applications.

	Enhanced resistance to decay (rot), lyctus borer attack and termite attack
	Timber shall be kiln dried hardwood treated to resist highest hazard level in accordance with IS 401

	More details…click here


	Corrugated Fibre-Reinforced Cellulose-Cement Products

	Corrugated fibre-reinforced cellulose-cement products shall comply with the Drawings, Building Regulations and relevant Standard IS 3007). 
More details…click here


	Flat Fibre-Reinforced Cellulose-Cement Products

	Flat fibre-reinforced cellulose-cement sheets shall comply with the Drawings, Building Regulations and relevant Standard (IS 3007). 
· Flat fibre-reinforced cellulose-cement sheets for eaves soffits shall be of not less than 4.5 mm minimum thickness.
· Fibre-reinforced cellulose-cement sheets, for wet-area wall lining or flooring, laid over a timber floor system, shall also comply with IS 3007, and shall be not less than 6.0 mm minimum thickness. 

More details…click here


	Decorated Thermosetting Laminated Sheet  

	Decorated thermosetting laminated sheet shall comply with the Drawings, Building Regulations and relevant Standard.
· Decorated thermosetting laminated sheets for wet-area wall lining shall also comply with NBCI
More details…click here


	Unplasticised Polyvinyl Chloride (uPVC) Sheet

	Unplasticised polyvinyl chloride (uPVC) sheet shall comply with the Drawings, Building Regulations and relevant Standard (IS 6307)
More details…click here


	Glass Fibre Reinforced Polyester (GRP) sheet

	Glass fibre reinforced polyester (GRP) sheet shall comply with the Drawings, Building Regulations and relevant Standard (IS 15224). 
More details…click here


	Polycarbonate

	Polycarbonate shall comply with the Drawings, Building Regulations and relevant Standard (IS 14443). 

More details…click here


	Flashings

	Flashings shall comply with the Drawings, Building Regulations and relevant Standards.
More details…click here


	Timber Stairs

	Timber stairs, including stairs manufactured on site and prefabricated stairs manufactured off site, and riser, going and balustrade dimensions, shall comply with the Drawings, Building Regulations and relevant Standard. If so nominated on the drawings, stairs serving non-habitable rooms may be installed to comply with IS 1634.
More details…click here


	Prefabricated Timber and Metal Loft Ladders

	Prefabricated timber and metal loft ladders, and riser, going and balustrade dimensions, shall comply with the Drawings, Building Regulations and relevant Standard (IS 1634, IS 10943). If so nominated on the drawings, stairs serving non-habitable rooms may be installed to comply with IS 4435. Unless otherwise specified,  prefabricated access ladder units will provide a maximum load capacity of 160kgs for timber and 200kgs for metal and incorporate the following components;
· Insulated trap doors with dust gaskets fitted

· Steel handrails

· Scuff resistant ‘shoes’.

More details…click here


	Commercial toilet & Shower partitions

	Toilet & Shower partitions shall comply with the Drawings, Building Regulations and relevant Standards.

More details…click here


	Manufactured Stone Veneer Cladding

	Manufactured stone veneer cladding shall comply with the Drawings, Building Regulations and relevant Standard ( IS 4101), and shall be installed as per the manufacturers specifications. For applications not covered by the Building Regulations, manufactured stone veneer cladding shall be designed and installed in accordance with the manufacturers published recommendations.

More details…click here


	Sealants for Wet Areas

	Sealants for wet-areas shall comply with the Drawings, Building Regulations and relevant Standards (IS 13182), and shall be waterproof, neutral, self-curing, flexible and mould resistant, compatible with the sheet lining and used in accordance with the sheet manufacturer’s instructions. Polysulphide-based sealants complying with IS 11433 and IS 12118 are suitable for this application.

More details…click here


	Adhesives for Wet Areas

	Adhesives for wet areas shall comply with the Drawings, Building Regulations and relevant Standards (IS 13182), and shall be capable of maintaining their adhesion in moist conditions over the design life of the building, assumed unless noted otherwise to be 50 years.

More details…click here


	Trim Angles for Wall Sheeting for Wet Areas

	Trim angles for wall sheeting for wet areas shall comply with the Drawings, Building Regulations and relevant Standard (IS 13182). Unless stated otherwise:

· Vertical angles for wall sheeting for wet areas shall be a minimum of 40 x 40 mm. 
· Horizontal angles for wall sheeting in wet areas shall be a minimum of 50 x 50 mm. and shall be installed to protrude at least 25 mm above the highest floor level.

More details…click here


	Screws for Fixing Fibre Cement Sheets for Wet Areas

	Screws for fixing fibre cement sheets for wet-areas shall comply with the Drawings, Building Regulations and relevant Standard (IS 13182), and shall be compatible with the sheet lining, used in accordance with the sheet manufacturer’s instructions.

More details…click here


	Nails for Fixing Fibre Cement Sheets for Wet Areas

	Nails for fixing fibre cement sheets in wet-areas shall comply with the Drawings, Building Regulations and relevant Standard (IS 6733, IS 13182), and shall be compatible with the sheet lining, used in accordance with the sheet manufacturer’s instructions..
More details…click here


	External Wall Insulated Cladding System

	External wall insulated cladding and associated render components shall comply with the Drawings, Building Regulations and relevant Standard.

	Sustainability Specification

Thermal Wall Systems shall provide higher thermal resistance than commonly used alternatives.

More details…click here


Inspections and Tests

The following inspections shall be performed.

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Frame
	
	
	

	    Position


	Spot check 
	+,- 5 mm
	Hold

	    Square


	Spot check 
	+,- 5 mm
	Hold

	Samples


	Visual
	As per spec.
	Hold

	Finished woodwork, doors, cladding etc
	Visual

Open and close all doors
	As per drawing and spec.

Must operate correctly
	Witness


POTENTIAL PROBLEMS AND SOLUTIONS

Timber Shrinkage
Timber shrinks in cross section, although, due to the grain structure, it remains relatively stable in length. Cover strips should be provided at the edges of timber panelling to allow for shrinkage. The use of kiln-dried timbers will reduce shrinkage.

Gaps
Gaps that result from timber splitting should be repaired, filled with wood filler and sanded smooth before completion.

Nailing
Where architraves are required to be subsequently removed, the nails should be left proud. On completion they should be driven in and punched where appropriate.
Shrinkage

The following information in drawn from a number of references, including the following:

· Anon (1989), Introducing Timber – An Introduction to Wood and Timber, Timber Development Association (NSW) Ltd, Timber Information Leaflet No 1

· Anon (1997), Decorative Floors – Guide to Decorative Floors of Timber, Timber Development Association (NSW) Ltd, Timber Information Leaflet No 4

· Anon (1997), Hardwoods – Native hardwoods of the East Coast, Timber Development Association (NSW) Ltd, Timber Information Leaflet No 18

· Anon (1974), Technical Timber Guide - Shrinkage, TRADAC 

As timber dries, it shrinks, and in some circumstances cracks can open. The moisture content varies with type and the degree of seasoning. Seasoned timber has moisture content in the range approximately 10% to 15%, and a variation of up to 2% within any lot of timber. Dense close-grained hardwoods dry more slowly than softwoods. The following table is available in TRADAC guide No 9. It sets out the mean percentage shrinkage in a lineal dimension from green to 12% moisture content. This table enables the specifier to determine which timbers are most likely to present the greatest potential shrinkage problems. 

Preservatives

Timber in exposed applications should be treated to minimize fungal decay and attack by insects. The following preservatives are available for the treatment of timber.

· Copper chrome arsenate (CCA) – See below for health warning and prohibition on use.

· Ammoniacal copper quaternary (ACQ

· Copper azole

· Boron

· Creosote 

· Pyrethroid- and metal-based light organic solvent preservatives (LOSPs).

Health Warning  – CCA  

The constituents of CCA, copper, chromium and arsenic, are heavy metals that pose a health risk, and may leach from CCA-treated timber products.  Therefore, copper chrome arsenate (CCA) should no longer be used. Where treatment is required, one of the alternatives listed above may be used. Further information on the health risks is available from the following web site: Australian Pesticides and Veterinary Medicines Authority     NSW Health.

In those cases where CCA treated timber is already in use, the following should be observed:

· After handling CCA treated timber wear protective equipment.

· After handling CCA treated timber, wash hands thoroughly, particularly before handling food 

· Food should not be allowed to come into contact with CCA treated timber. 

· CCA treated timber should not be burned in open fires, stoves, fireplaces or the like 
Health Warning  – Other Preservatives   

RIC Good Wood Project & the Good Wood Advisory Centre, Victoria, Preservatives NOT Recommended, makes the following recommendations. In addition to their strong concern over the use of copper chrome arsenate (CCA), they also express concern over the use of the following:
Creosote

Good Wood Advisory Centre states, “Creosote is generally regarded as being too toxic to be an environmentally-friendly choice....... Traditional creosote emits a vapour that can irritate the eyes and skin. A new creosote called PEC (pigment emulsified creosote) is a nasty chemical-cocktail made from coal tar, with the pigment used to stabilise it being a heavy metal. Despite being an improvement on traditional creosote in terms of performance, it is definitely not suitable for domestic or general building-applications.” 

Light Organic Solvent Preservative (LOSP) 
Good Wood Advisory Centre states, “The LOSP preservative solution is intended to prevent fungal invasion of timber. It can contain such chemicals as tri-butyl tin oxide, copper naphthenate, zinc naphthenate or pentachlorophenol (PCP) - these combined with resin or wax to improve its retention in and increase the water repellency of the timber. This is a solvent-based treatment, as opposed to CCA, which is water- or oil-based. LOSP-treated timbers are designed primarily for external building situations (eg, decking, fencing, outdoor furniture, etc). It is suitable for above-ground applications only where dimensional-stability is important, such as joinery. Unlike CCA's, the LOSP's do not chemically fix in the wood structure and would leach into the soil if used for inground applications. LOSP-treated timbers should not be used for inground applications. LOSP cannot be used for applications such as food cupboards, unless the LOSP formulation is of low toxicity. If you insist on using LOSP, a post-protection treatment such as Organoil, or Livos or Bio Paint should be applied. Where treated timber has been cut or drilled, the exposed surface should be treated in this way. Please Note: LOSP-treated timber often contains hazardous PCP (penta-chlorophenol), or TBTO (tri-butyltin oxide1). Another problem with LOSP is that, for every cubic metre of timber treated, the result is 30-40 litres of hydrocarbon solvent evaporating into the atmosphere. LOSP-treated Radiata Pine is also known as SuraPine, Vasol-treated Pine, or Protim-treated Pine.”

Pentachlorophenol (PCP)
Good Wood Advisory Centre states, “PCP (derived from sodium pentachlorophenate) is a wood preservative of the organochlorine family. It is part of the same chemical group as DDT and Agent Orange. Although linked to long term health problems in timber workers, it is still registered for use in Australia although it was deregistered by New Zealand health authorities in 1990. PCP can cause persistent fever, fatigue, weight loss and nausea. PCP dioxins can also cause birth defects, allergies or cancer. Being an organochlorine, it is persistent in the environment, and can be passed on to successive generations through sperm and breast milk. PCP is classified as a 'Schedule X Waste', and cannot be disposed of without special technology and/or facilities. PCP is an unknown in that no-one seems to know or is unwilling to divulge exactly who in the Australian timber industry is still using it. Needless to say, the Good Wood Guide suggests you keep well away from PCP and all organochlorine chemicals and demand that their use be banned.”
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