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Introduction
The majority of timber structures will perform their 
intended function for their service life with minimal 
maintenance. However, for this to occur, all the factors 
that inþuence the durability of the timber need to be 
properly considered.
Durability is deýned as:

ñthe capacity of a timber product, component, 
system, building or structure to perform for a 
speciýed period of time, the function for which it was 
intended ï be it aesthetic, structural or amenity.ò

Irrespective of the durability qualities of the selected 
timber, it is important for the designer to consider the 
level of maintenance, repair or replacement that may be 
required within the design life of the structure.
Designing durable timber structures includes an 
assessment of the building material properties and 
preservative treatments that may be applied to those 
materials. It also includes an assessment of potential 
service hazards that may impact on the timber building 
elements.
This Dataýle provides guidance on the durability of 
timber in a wide range of applications. Not every 
application is considered, as some are not appropriate 
for timber use.
Where designers or speciýers require more information, 
they should contact the Timber Advisory Services, listed 
on the back page of this Dataýle.

Designing for Durability
The qualitative data now available for a range of timber 
products gives designers a greater deal of certainty 
about the structural performance and characteristics of 
timber. Two key factors that designing for durability is 
dependent upon are:
¶ the performance requirements of the element or 

structure, and
¶ factors affecting durability of the element or 

structure.
Assessing the potential durability of timber is assisted 
by relating the timberôs required performance standards 
with historical and test data. This assessment relies on 
the knowledge and resources of the designer to correctly 
analyse the speciýc applications and to determine the 
performance and durability requirements.
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The þowchart in Figure 1 outlines the building 
speciýcation process based on the building performance 
requirements and the potential hazards in a particular 
area. Figures 2 and 3 outline the process for specifying 
the correct timber products and joint designs 
respectively.

Performance Requirements
When designing for durability, the performance 
requirements will be determined by the:
¶ design life
¶ reliability required from the structure or component
¶ initial building costs versus the maintenance costs.

Design Life
The design life of a structure will vary considerably, 
depending upon the climate, uses for the structure and 
the cost of replacing a building or structure. As an 
example, detached housing is usually (in an engineering 
sense), designed for a minimum life of 50 years.
This does not mean that maintenance, repair or 
replacement of some parts of the house will not be 
required in less than 50 years (ie: rooýng, plumbing, 
painting, etc.) or that the house will not last well in 
excess of 50 years. The intent is, however, that the 
structural fabric of the house will last at least 50 years 

and will sustain all imposed loads for that period.
Our society has come to expect this level of performance 
from dwellings. Other cultures may accept a lower 
design life, with the advantages of lower cost and 
portability.
Conversely, for temporary structures, such as hoardings 
or temporary bridges, speciýc design lives of a few 
months to a few years may be appropriate.
Table 1 sets out the ñtypicalò design life requirements 
appropriate for a number of applications. However, 
designers must use their judgement to assess client 
needs for each particular application.

Reliability
The degree of reliability required for a particular 
structure or component is directly related to the 
minimum level of safety that needs to be achieved (that 
is, the potential for loss of human life or injury) and the 
consequences, or cost, of building product failure.
Table 1 provides broad categories of reliability for a 
number of applications. Designers need to use their 
professional judgement in connection with choices for 
the application they are considering.
With respect to safety, Table 1 recognises the following:
¶ Redundant, load sharing type structures (i.e., typical 

domestic house framing), have the ability to share 
the load without total failure, even though one or a 
number of members or joints may have failed.

Design Process References in 
this Dataýle

Pages 3 to 5
Table1
Page 5

Pages 5 to 12

Table 2, Page 10

Figures 2 and 3, 
Page 4

DETERMINE SPECIFIC APPLICATION

DETERMINE WHAT HAZARDS, IF ANY ARE PRESENT

DETERMINE THE HAZARD LEVEL (ñHò LEVEL) [TO BE USED AS A GUIDE 
FOR TREATMENT, SELECTION AND/OR NATURAL DURABILITY CLASS.]

DETERMINE SPECIFICATIONS AND DETAILS TO SATISFY THE ABOVE BY
 CONSIDERING FACTORS AFFECTING DURABILITY AS FOLLOWS

CHECK AGAINST INITIAL PERFORMANCE REQUIREMENTS 
AND REFINE IF NECESSARY

ESTIMATE REQUIRED PERFORMANCE BY CONSIDERING:
- REQUIRED LIFE 
- REQUIRED RELIABILUIY
- INITIAL VERSUS ONGOING COSTS

JOINTSTIMBER MEMBERS, ELEMENTS, CLADDING, ETC.

Figure 1: The process of Design for Durability
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(continued from previous page)

¶ For major non-load sharing framing systems, (i.e., 
large members, wide spacing, portal frames, trusses, 
cross-bracing, etc.), a failure in a single member or 
joint may lead to collapse of the whole structure.

¶ Failure of building envelopes and cladding may not 
necessarily lead to high risk of death or injury.

Costs
When deciding upon the durability performance 
requirements for buildings and structures, initial material 
and ýnishing costs must be balanced against long-term 
maintenance, and/or repair and replacement costs.
Long-term performance in high hazard situations will 
vary according to the quality of the material used. You 
can expect a longer service life according to the quality 
of the material. If the design life is short, material 
quality may not be as important.

Figure 3:  Joints - design for durability.

Figure 2:  Members/elements - design for durability.

Design Process References in 
this Dataýle

Figure 7, Page 11
Pages 12 to 17

Pages 5 to 11

Pages 20 to 24

Pages 21 to 22

Pages 24 to 27

ESTABLISH CORRECT DETAILING AND SPECIFICATION AS FOLLOWS:

ARCHITECTURAL
DETAILING

DETERMINE REQUIRED NATURAL DURABILITY CLASS AND/
OR COMBINATION OF REQUIRED NATURAL DURABILITY AND 
PRESERVATIVE TREATMENT LEVEL

MEMBER TYPE AND 
GLUE SPECIFICATION

GRADE, SIZE AND 
MOISTURE CONTENT

FINISHING AND 
MAINTENANCE

Design Process References in 
this Dataýle

Figure 7, Page 11
Pages 12 to 17

Pages 5 to 11

Pages 20 to 24

Pages 21 to 22

Pages 26 to 27 

ESTABLISH CORRECT DETAILING AND SPECIFICATION AS FOLLOWS:

MOISTURE CONTENT

DETERMINE REQUIRED NATURAL DURABILITY CLASS AND/
OR COMBINATION OF REQUIRED NATURAL DURABILITY AND 
PRESERVATIVE TREATMENT LEVEL

FINISHING AND 
MAINTENANCE

CORROSION RESISTANCE

JOINT DETAILING
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Where long-term performance with minimal 
maintenance is important, attention should be given to:
¶ good detailing (which eliminates water ingress, 

allows for shrinkage, etc.)
¶ quality fastenings (that may be hot dipped 

galvanising or non-corroding)
¶ timber with high natural durability or appropriate 

levels of preservative treatment, and
¶ the quality of the ýnishing systems.

Hazard Conditions
and Protection
With proper design, construction, use and maintenance, 
timber can be a permanent structural material. 
Certain conditions and factors do, however, affect its 
durability and, in turn, the maintenance costs for timber 
construction elements.
The vast majority of timber is used in applications 
where its permanence is unquestioned. Protected from 
weathering, moisture, insects and strong chemicals, 
timber has performed exceptionally well for centuries. 

Table 1:  Typical life expectancy and reliability considerations

Application Part Life 
Expectancy 

(Years)

Reliability Required Remarks
Safety Cost of 

Failure
Temporary Structures
Bridges - road 
diversion, trench 
shoring, temporary 
construction-props 
and bracing

All  0.5 - 1 High High
Very high degree of 
structural reliability 

required

Hoardings Structural 
components  2 - 3 High Low Made up of 5-6 re-

use applications
Formwork Framework

 2 - 3
High Low 5-6 re-use 

applicationsSheeting Low Low
Classrooms - 
Transportable Structural 

Framework  10 - 20 Low Low Structural reliability 
probably based on 25 

- 50 years
Cladding  10 - 20 Low Low

Permanent Structures
Farm Buildings All  15 - 25 Low Low
Bridges - Roads and 
Rail and Wharves

All  20 - 50 High High

Require a very high 
degree of reliability 

with respect to 
durability and 

structural integrity
Domestic 
Construction

Framework  50+ Low Low
Cladding  25 - 50 Low Low

Add-ons 
Pergolas etc 20 Low Low

Industrial Buildings Framework 50 High High Usually non-
loadsharing

Sheeting/      
Cladding, 

etc.
25 Low Low

Commerical 
Buildings

Structural  50 - 100 High High
Sheeting/      
Cladding, 

etc.
50 High High

Public and 
Institutional 
Buildings - Civic 
Centres, Hospitals, 
etc.

Structural  100+ High High

Sheeting/      
Cladding, 

etc.
 50 - 100+ High High
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However, the natural or calamitous hazards that timber 
may have to contend with, do require consideration.
These can be summarised as:
¶ weathering
¶ insect attack
¶ fungal attack
¶ chemical degradation
¶ corrosion
¶ marine organisms
¶ ýre, and
¶ mechanical degradation.

Weathering
Where timber is painted, stained or protected from the 
weather by architectural design, degradation due to 
weathering should be minimal.
If timber is left unpainted or unýnished and exposed 
to the weather for an extended period, the surface will 
discolour, checks and cracks may form, and the surface 
will become quite rough.
This weathering may be the result of erosion, wetting 
and drying (leading to shrinkage and swelling of the 
timber), chemical changes (effects of light, particularly 
ultraviolet radiation, and oxygen) or in alpine areas, 
freezing and thawing. For unprotected timbers, erosion 
of the surface occurs slowly, at rates of between 6 
ï13mm per century. The rate depends on the timber 
species and level of exposure.
Weathering may bleach the colour of the timber to a 
silver-grey. The application of a clear water-repellent 
ýnish, however, will reduce the extent of unsightly 
surface staining generally caused by mould growth.
Surface ýbres may be loosened and eroded, particularly 
the early wood portions (the paler coloured components 
of the growth ring) for softwoods, and boards may cup 
or warp.
Protection from weathering can be obtained by the 
following means:

Application and Maintenance of Finishes
These include paints, stains, water repellents and 
preservatives. Refer to Table 8 for a summary and refer 
to Dataýle FM1, Exterior Finishes for Timber.

Architectural Detailing and Landscaping
These include overhangs, þashings, verandas and 
vegetation (but note that overgrowing vegetation, 
particularly if it is regularly watered, will only partially 
protect timber from weathering, and may lead to the 
development of surface discolouration).

Refer to Figure 12 for timber protection options based 
on architectural design solutions.

Insects
Timber structures are best protected from damage 
by insects through proper design and construction 
procedures, accurate speciýcation (including species 
selection) and where necessary, preservative treatment. 
The main insects that may cause damage to seasoned 
timber are:
¶ termites
¶ lyctine beetles (commonly referred to as Lyctus 

borers)
¶ anobiid borers (includes the furniture beetle)

Termites
There are about 300-350 species of termites in 
Australia, belonging to ýve families: Mastotermitidae; 
Termopsidae; Kalotermitidae; Rhinotermitidae; and 
Termitidae. The 40 or so genera covering these families 
have been described for all Australian states and 
territories, though it is generally accepted that termites 
are not commonly found in Tasmania. The insects feed 
on a range of materials, including live and dead trees, 
plant debris, grass, roots and timber. Although they 
derive no nutrient value from them, termites have also 
been known to attack buried telephone and electrical 
cables, as well as plastic water pipes and the like.
The termites of economic importance to the Australian 
forest and timber industry can be divided into three 
groups: dampwood, drywood, and subterranean termites.
Dampwood termites prefer wood that is decaying and 
damp. They are usually found in bathrooms, kitchens, 
laundries, etc. They are readily controlled by replacing 
the rotting timber and removing the source of moisture 
that gave rise to the problem in the ýrst place.
Drywood termites attack relatively dry and sound 
timber, from which they derive their moisture. There 
are a number of drywood termite species indigenous 
to Australia, but the most destructive species known, 

Timber bridges 
require 
long service 
lives, and 
therefore good 
design and 
construction 
utilising 
durable
timber.

Buildings 
and wharf 

structures must 
be designed 

and protected 
against marine 

hazards.

Natural 
weathering of 

unprotected 
plinth

 (Photo 
courtesy of 
Dr. Harry 
Greaves)
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Cryptotermes brevis, has been inadvertently imported 
with timber and can cause extensive damage where it 
occasionally occurs. It is a government notiýable pest 
found in limited distribution pockets in Queensland 
(and rarely as far south as Sydney). Protection in these 
regions is most economically provided by the use of 
termite resistant timber products derived from cypress, 
ironbark and other Durability Class 1 species and/or by 
preservative treated timber products.
Subterranean termites require contact with the ground 
for water. They may build above-ground nests or 
establish their colonies completely underground. The 
termite genera within this group include forest pests that 
attack living trees as well as building timbers, poles, 
posts and the like. Subterranean termites are by far the 
biggest of the three groups of termites. They constitute 
the main problem for home-owners and are the subject 
of most control and eradication programs.
The following practices will assist in preventing termite 
attack:
¶ eliminate or minimise cracks in concrete 

foundations and slabs
¶ ensure the building site and the area under buildings 

is cleared of debris after building and landscaping 
have been completed

¶ do not build up garden beds or place planters etc. 
against building foundations or in contact with 
timber cladding or other timber elements

¶ ensure that building works comply with the 
Building Code of Australia. This Code requires 
some form of protection if there is a threat of 
termite attack

¶ minimise soil contact for untreated timber that may 
be a potential food source for termites

¶ ensure crawl spaces permit inspection of termite 
barriers and sub-þoor timbers, and that they have 
adequate clearance and ventilation

Subterranean 
termite colonies 

established in 
quite different 
environments

Figure 4:  Subterranean termite hazard zones

Very High
High
Moderate
Low
Very Low
Negligible

Termite Hazard Map
(scale 1:1 200 000)
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¶ refer to Technical Report No. 3 (www.timber.org.au) 
for an outline of building products currently 
available for minimising the threat of termite attack.

The level of protection required will depend on the 
threat of termite attack, as indicated in ýgure 4.
Simple and inexpensive measures during construction 
provide the best protection in areas where subterranean 
termites are prevalent. These measures include 
eliminating the presence of or trapping moisture and to 

provide proper ventilation to ensure timber elements 
can dry out if they become wet. Regular inspection and 
fumigation (by licensed pest controllers only) where 
necessary, can also provide protection.
Where there is a threat of termite attack, the Building 
Code of Australia (BCA) requires that all structural 
elements of a new building, (the Primary Building 
Elements), must be protected either by providing 
barriers to keep the termites out (or to force them into 
the open where they will be seen and eradicated), or 
by using termite-resistant building materials, such as 
naturally durable or preservative-treated timber.
In Queensland, the deýnition of the Primary Building 
Elements also includes items such as door jambs, 
window frames and architraves. It should be noted that 
the BCA requirements do not include the non-structural 
components of a new house, such as internal joinery and 
the furniture.
Figure 5 outlines some of the physical barriers for 
reducing the threat of termite attack.The BCA calls up 
Australian Standard AS3660 Termite Management to 
deýne and detail appropriate systems of termite control, 
including barriers, and termite resistant material. This 
Standard sets out the design and termite management 
system performance requirements, guidelines for 
detecting and managing termite activity, and the criteria 
for assessing the effectiveness of termite management 
systems.
AS3660 covers both new (Part 1) and existing (Part 2) 
buildings. It refers to just subterranean termites. The 
distinct Parts of the Standard are closely inter-related. 
The deemed-to-comply management systems set down 
in Parts 1 and 2, have ýrst been assessed by methods 
covered in Part 3 and then approved by the various 
authorities who control building activity under the BCA. 
(Refer to Dataýle P5 and Technical Report Issue 3 at 
www.timber.org.au for more information.)

Lyctids (Powder Post Beetles)
Lyctine beetles, of which the powder post beetle is 
the most common, are widespread but only attack the 
sapwood of susceptible hardwoods and do not usually 
present concerns to designers or users of timber since:
¶ Conifers (softwoods) are immune from attack and 

only the sapwood of a range of hardwood species 
is susceptible to infestation. Refer to Dataýle 
P1, Timber Species and Properties for species 
susceptibility.

Figure 5  Physical termite barriers

Lyctus borer 
produces a ýne 
powdery frass 

when it attacks 
the starch-
containing 

sapwood of 
hardwood roof 

timbers.
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¶ State marketing Acts in Queensland and New South 
Wales, limit the sale of timber products with lyctid 
susceptible sapwood.

¶ Australian Standards limit the amount of lyctid 
susceptible sapwood that can be present in structural 
and other timber products.

Furniture Beetles
The anobiid group of wood attacking insects, of which 
the Anobium furniture beetle is the most common, may 
attack all softwoods and some hardwoods. Anobium 
prefers old, well seasoned timber like Baltic pine and 
may also attack blackwood, and even English oak. Its 
relative, Calymmaderus, the Queensland Pine Beetle, 
occurs further north than Anobium, where it may attack 
hoop, kauri and similar related pines. Anobium occurs 
in southern Queensland and northern New South Wales, 
whereas the Queensland Pine beetles is restricted to an 
area east of the Great Dividing Range in South East 
Queensland.
Protection against the furniture beetle can be achieved 
by using surface ýlms, enclosing timber within a 
structure, and by elevated temperatures (ie: unsarked 
roof cavities). Preservative treatment should be 
considered if protection is required for highly critical 
timber members.

Fungi
Fungi are broadly grouped based on which components 
of the wood cells in the timber they attack. Moulds 
and stains (e.g. blue stain) usually affect the timberôs 

appearance (severe blue stain may affect timber 
permeability and, to some extent, itôs impact strength) 
whereas rot fungi (white rot, brown rot and soft rot) can 
signiýcantly affect strength properties, as they penetrate 
and break down the cellular components of wood.
Four conditions determine the risk of fungal attack on 
timber:
¶ The wood moisture content must be above the ýbre 

saturation point (35% or higher) for prolonged 
periods.

¶ Oxygen must be present, (ie: completely submerged 
or saturated timber and timber well below ground 
where low oxygen conditions exist, are rarely 
attacked).

¶ Temperatures must generally be in the range of 5oC 
to 40oC to promote fungal growth. Temperatures 
between 25oC to 40oC are the ideal part of the range 
- at higher or lower temperatures, fungal attack will 
be retarded.

¶ Food in the form of unprotected nutrients 
(carbohydrates, nitrogen, essential minerals, etc.), 
must be present. These are usually provided by 
the timber itself, particularly sapwood which is 
normally high in sugars and carbohydrates. The 
sapwood can be protected by preservative treatment.

Removal of any one of these four conditions will reduce 
the risk of fungal attack, although in practice it is usually 
the exposure to high moisture levels that poses the 
greatest risk, as dry wood will not rot. The decay hazard 
zones are provided in Figure 6.
Timber is best protected from fungal attack by:
¶ eliminating contact with moisture, or where this is 

not possible:
¶ using species with a durability rating appropriate for 

the particular application, or
¶ using preservative treated species or sapwood which 

has been preservative treated (ie: the nutritional 

Figure 6:  Decay hazard zones.

Severe 
decay in 

park seat 
supports

Brown rotted 
wood

(Photos 
courtesy of 
Dr. Harry 
Greaves)



NA
FI

 Ti
mb

er
 M

an
ua

l D
ata

ýle
 P

4 -
 T

im
be

r D
es

ign
 fo

r D
ur

ab
ilit

y

10

NA
FI

 Ti
mb

er
 M

an
ua

l D
ata

ýle
 P

4 -
 T

im
be

r D
es

ign
 fo

r D
ur

ab
ilit

y

11

source is removed) to a level appropriate to 
minimise the risks of the fungal hazard.

Chemical
Chemicals that do not swell timber, such as petroleum 
oils and creosote, have no appreciable effect on timber 
properties. However, timber- swelling chemicals such 
as water, alcohol and some other organic þuids do not 
degrade the timber, but may diminish its mechanical 
properties. If these liquids are removed, swelling will be 
reversed and mechanical properties are restored.
Timber is resistant to mild acids, however strong acids 
(pH less than 2) and strong alkalis (pH greater than 10) 
can cause degradation of the chemical components of 
the wood cells. The degree of degradation is dependent 
upon many factors including the species of timber 
(softwoods are more resistant to attack by acids and 
alkalis than hardwoods), the type of chemical (oxidising 
acids are worse than non-oxidising) and the conditions 
during exposure. In general, heartwood is more resistant 
to chemical attack than sapwood.
Some softwoods, such as the heartwood of cypress 
pine and Oregon, are highly resistant to a wide variety 
of chemicals at reasonable concentration and ambient 
temperatures, and are therefore widely used for chemical 
storage and processing.
Examples of timber applications where the resistance to 
chemical attack is of beneýt include:
¶ waste landýll piling (usually acidic)
¶ tanneries
¶ vats
¶ piles or fascines in swamps
¶ enclosed swimming pool buildings
¶ chemical storage buildings, and
¶ water treatment works.
For special situations where chemical degradation of the 
timber is a concern, the natural chemical resistance of 
timbers can be enhanced by impregnating them with:
¶ Phenolic resins (improves acid resistance)
¶ Furfuryl alcohol (increases alkaline resistance)
¶ Monomeric resins followed by polymerisation 

(greatly improves chemical resistance).

Corrosion
Most timbers are slightly acidic (ph 3 to 6). Therefore, 
when moisture is present and metals are in contact with 
the timber, the metals have a low resistance to corrosion 
(e.g. unprotected steel). At the same time, chemical 
reactions are set up that cause a loss of strength in the 
surrounding timber (e.g. dark staining around steel 
fasteners).
To prevent deterioration of timber around metal objects, 
such as fasteners, particularly where moisture is present, 
the following approaches can be employed:
¶ use non-corrosive or protected metals (ie: 

galvanised or plated)
¶ countersink and plug or stop fasteners (prevents 

moisture traps)
¶ avoid the use of dissimilar metals for fasteners
¶ grease, coat or sheath fasteners in contact with 

CCA treated timber (and preferably use hot-dipped 
galvanised fasteners)

Marine
Marine piles (piles in marine or tidal waters entering the 
ocean) are subjected to three zones of durability hazard. 
The bottom parts are usually embedded in mud and are 
free from hazard while the tops (above high water mark) 
have to withstand weathering and mechanical degrade 
(abrasion). The greatest hazard occurs in the zone 
between the mud line and the high water mark, where 
marine organisms are active.
In this zone, the greatest threats are bivalve molluscs 
(Teredo, Nausitora, and Bankia borers, better known 
as shipworms), and crustaceans (Limnoria, or gribble, 
Sphaeroma which is related to the common garden slater 
or wood lice, and Martesia, which is found in tropical 
and sub-tropical waters).
The molluscs do not feed on wood but tunnel into the 
timber for shelter and their damage may go unnoticed 
until it becomes quite extensive. These shipworms 
generally prefer to live in the lower half of the tidal 
stream and are distributed around Australia.
Crustaceans, however, only burrow to beneath the 
timber surface, where they generally feed on the wood 
cells. Limnoria borers prefer cooler waters in the 

Botanical 
classiýcation Preservative

Location for use

Southern 
waters

Northern 
waters

Softwood
CCA alone

Yes No

Hardwood Yes No

Softwood Creosote 
alone

Yes No

Hardwood Yes No

Table 2: Preservative treatments recommended in
AS1604.1-2000, Speciýcation for Preservative 
Treatment for Protection from Marine Borers

Fender piles require
protection against marine borers

and need high wear resistance.
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zone between the mud-line and the high tide mark. 
Their damaging effect would be negligible except for 
the surface breakdown caused by wave action and 
mechanical action.
This is followed by additional burrowing until an ñhour 
glassò shape occurs. Sphaeroma borers prefer warmer 
waters and can tolerate a wide range of salinities, so 
they may attack timber in estuarine situations. Unlike 
Limnoria, this crustacean borer only bores into the wood 
and ýlter feeds in the sea.
Protection for marine piles or timber in contact with 
water is provided by using:
¶ species with high natural resistance such as 

turpentine, satinay, cypress pine and jarrah
¶ timbers impregnated with chemical preservatives 

(requires a wide sapwood band), e.g. plantation 
softwoods, spotted gum etc. (See Table 2.)

¶ chemical and or mechanical barriers.
The few timber species that are naturally marine-borer 
resistant (whether because of a high silica content or the 
presence of naturally toxic extractives) may have up to 5 
years additional protection, where the bark is left intact 
on the piles.
Timber species with wide sapwood bands can be 
effectively treated with chemicals to provide resistance 
to marine borers. CCA is generally effective against 
Limnoria, while creosote-type preservatives are effective 
against Teredo. Double treatment (CCA followed by 
creosote or PEC) should be considered for those areas 
where a high marine hazard exists. Refer to Figure 7  for 
the general marine Hazard Classiýcations.

It is generally accepted that the marine-borer hazard 
is more severe in the warmer northern waters than it 
is in southern waters. The region north of Perth in the 
west and Batemans Bay in the east can be described as 
northern waters, but it should be noted that signiýcant 
local variations in hazard can exist due to differences 
in water temperature and salt concentrations. (The 
options for chemically treating timber to protect it from 
maritime bores are outlined in Table 2.)
 A combination of mechanical and chemical barriers 
may offer greater protection to marine piles. Mechanical 
barriers include copper sheathing or for more permanent 
work, concrete encasement such as poured concrete 
collars or timber piles driven through concrete or ýbre 
cement pipes. Where piles are encased in pipes, sand 
is usually placed between the timber and the pipe to 
provide mechanical support to the pipe.
Care should be taken with all marine piles to ensure 
that any damaged sapwood, splits, knots or other 
imperfections are given additional chemical or 
mechanical protection. Regular inspections and 
scheduled maintenance procedures for all waterfront 
structures (piles in particular) is vital for ensuring the 
timber structures have a long, serviceable life.

Fire
The www.timber.org.au website has information 
covering many aspects of ýre safety. It includes 
information about residence ýt-out and building in 
bushýre prone areas.

Mechanical Degradation
Speciýc design considerations may be required to 
minimise the risk of mechanical degradation to timber 
applications, including:
¶ stair treads/door sills
¶ þooring
¶ decking
¶ rubbing strips/fenders
¶ bafþes (water treatment)
Hardness and density are the best indicators of the 
resistance of timber species to mechanical degradation. 
Generally, species with densities in excess of 800 kg/m3 
provide satisfactory performance in the applications 
listed above. For more detailed density information refer 
to Dataýle P1 - Timber Species and Properties.

Figure 7  Marine hazard zones

Timber and 
non-corrosive 

fasteners 
make an ideal 

combination 
for indoor pool 

structures.



NA
FI

 Ti
mb

er
 M

an
ua

l D
ata

ýle
 P

4 -
 T

im
be

r D
es

ign
 fo

r D
ur

ab
ilit

y

12

NA
FI

 Ti
mb

er
 M

an
ua

l D
ata

ýle
 P

4 -
 T

im
be

r D
es

ign
 fo

r D
ur

ab
ilit

y

13

Hazard Classes
To support the appropriate selection and speciýcation of 
either naturally durable or preservative-treated timber 
products, the hazard levels to which timber elements 
might be exposed in service, have been deýned as 
Hazard Classes in the AS1604 series.
Table 3 provides a summary and guidance on the 
determination of Hazard Classes which apply to a range 
of service conditions, biological hazards and uses. 
After determining the Hazard Class facing the timber 
elements, it is possible to specify the appropriate timber 
products based on their durability class (Table 4) and 
expected service life (Table 5).
For example, all four durability classes of timber should 
have a service life of at least 40 years, if they are used in 
Hazard Class 1 applications (Table 5). Alternatively, the 
different durability classes of timber will have differing 
service lives in Hazard Class 3 or in Hazard Class 5 
applications (Table 5).Although these Hazard Classes 
have been developed speciýcally for preservative treated 
timber, they may also be used to estimate the service 
life of untreated timber products based on the natural 
durability of heartwood (see Table 5).
The Hazard Classes and condition of use for 
preservative-treated timber (including heartwood 
durability) are also included within the provisions 
of legislation in Queensland) through the Timber 
Utilisation and Marketing Act 1987) and in New South 
Wales (through the Timber Marketing Act 1977).

Natural Durability
The natural durability rating system refers to the 
resistance of outer heartwood of each species to fungal 
and insect (particularly termite) attack. Note that 
sapwood has no natural resistance to decay or termites 
unless it has been preservative treated.
Durability is expressed in terms of one of four classes 
Table 4). The classes have been based on a combination 
of ýeld trials of untreated heartwood both in the ground 
and above the ground, expert opinion, and experience 
with timber in service.
The natural durability classes reþect the in-ground 
service impacts on timber products in an adverse 
environment, (ie: high moisture content, temperatures 
and subterranean termite presence). They do not 
necessarily provide an accurate assessment of above 
ground durability or resistance to certain insects such as 
drywood termites.
Australian Standard AS5604-2003 Timber Natural 
Durability Ratings also lists above-ground life 
expectancies and the termite resistance of timbers when 
used in wall frame, truss or other internal building 
element.
Reasonable service life means life with minimal, if 
any, replacement. Some examples of species in the four 
classes used in-ground are given in Table 4. Table 5 
provides guidance on the expected satisfactory service 
life of many commonly used timber species.
Dataýle P1 - Timber Species and Properties provides a 
comprehensive list of the natural durability ratings for 
a range of species. It should be noted that in-ground, 

Exposure Speciýc Service Conditions Biological Hazard 
(Refer Figures 4, 6, 

7)

Typical Uses Hazard 
Class 

Inside above 
ground

Completely protected 
from the weather and well 

ventilated and protected from 
termites

Lyctids Lyctid-susceptible 
hardwood framing, 

þooring, furniture, interior 
joinery

1

Inside above 
ground

Protected from wetting. Nil 
leaching

Borers and termites Framing, þooring and 
similar used in dry 

situations

2

Outside 
above ground

Subject to periodic moderate 
wetting and leaching

Moderate decay, 
borers and termites

Weatherboards, fascia, 
pergolas (above ground), 
window joinery, exterior 

framing and decking

3

Outside in 
ground

Subject to severe wetting and 
leaching

Severe decay, borers 
and termites

Fence posts, greenhouses, 
pergolas (in ground), and 

landscaping timbers

4

Outside 
in ground 
contact with 
or in fresh 
water

Subject to extreme wetting 
and leaching and/or where 

the commodityôs critical use 
requires a higher degree of 

protection

Very severe decay, 
borers and termites

Retaining walls, piling, 
house stumps, building 
poles, cooling tower ýll

5

Marine water Subject to prolonged 
immersion in sea water

Marine wood borers 
and decay

Boat hulls, marine piles, 
jetty cross-branching, 

landing steps, etc.

6

Table 3: Hazard Class selection guide

Note: Examples shown here are not exhaustive. Reference should be made to AS1604 for more complete descriptions.
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natural durability ratings are averages only and that 
differences will occur due to natural variation within 
species, site hazard conditions, etc. Also, the ratings do 
not take account of preservative treatment, variations in 
design installation or supplementary maintenance.

Preservative Treatment
The preservative treatment of timber products involves 
the introduction of stable chemicals into the cellular 
wood structure, which protects the timber from wood 
destroying organisms, such as fungi and insects. 
Preservative treatments may also include chemicals with 
ýre retardant properties.

Chemicals and Treatment Methods
The preservative treatment of timber is primarily 
concerned with the protection of sapwood. Based on the 
current commercial treatment procedures, it is difýcult 
to treat heartwood effectively, because heartwood 
cells contain resins and other extractives that limit the 

penetration and uptake of preservative solutions. The 
wide sapwood bands of the major plantation softwoods 
(radiata, slash, hoop pine etc.) can be effectively treated 
with timber preservatives.
In Australia, the major timber preservatives currently in 
use are:
¶ boron compounds,
¶ Light Organic Solvent Preservatives (LOSP),
¶ water-borne preservatives like Copper Chrome 

Arsenate (CCA), ACQ, Copper Azole,
¶ oil-borne preservatives like Creosote and Pigment 

Emulsiýed Creosote (PEC).

Boron Compounds
Boron compounds generally provide effective protection 
against attack by wood boring insects. They have been 
used widely throughout Australia to protect starch-
containing sapwoods of Lyctus-susceptible hardwood 
timbers for the building industry. Because such 
timber species were predominantly grown and used 
in New South Wales and Queensland, these two states 
introduced laws to enforce the treatment of Lyctus-
susceptible hardwoods.
The two current state Acts ensure that all Lyctus-
susceptible hardwood offered for sale in New South 
Wales and Queensland is chemically treated. The Acts 
apply equally to Lyctus-susceptible timber treated 
anywhere in Australia and offered for sale in New South 
Wales and Queensland and to Lyctus-susceptible timber 
that is imported from overseas for use in New South 
Wales and Queensland.
Boron compounds have always been the preferred 
treatment chemicals for insect protection in Australia. 
They are applied either by a diffusion process or by 

Class 1                    
(Highly Durable)

Class 2                        
(Durable)

Class 3                          
 (Moderately Durable)

Class 4                               
 (Non-Durable)

grey ironbark spotted gum rose gum radiata pine

red bloodwood blackbutt keruing slash pine
tallowwood red cedar messmate Douglas ýr
turpentine jarrah brush box Tasmanian oak
grey gum Sydney blue gum taun meranti

yellow cedar kauri kapur Philippine red mahogany

Table 4: Natural in-ground durability classes

Durability Class Heartwood Service Life (Years) (For Hazard Class See Table 3)
H5 - In-Ground H3 - Above Ground Exposed H1 - Protected

1  Highly durable  25+  40+ 40+
2  Durable  15 - 25 15 - 40 40+
3  Moderately Durable  5 - 15  7 - 15 40+
4  Non-Durable  < 5 0 - 7 40+

Table 5:  Guide to service life for each durability class

Table 5: Notes:
1. These life expectancies will be subject to wide variation, depending upon level of preservative treatment, ýnishing, 

maintenance, building practice, etc.
2. All timbers, including Class 4, will last indeýnitely if kept dry and protected from termites, extreme chemical hazards and 

ýre.

Preservative 
treated piles 
must be 
suitable for 
hazard
level 5.
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vacuum pressure processes that deliver borates relatively 
deeply into the timber.
The diffusion process treatment consists of soaking 
freshly sawn, unseasoned timber in solutions of boron 
compounds. The salts diffuse through the timber 
and after treatment, the timber is allowed to dry. The 
preservative imparts no colour to the timber, which is 
an advantage when timber is to be used for þooring or 
furniture. Boron is not ýxed in the timber, regardless 
of whether it is applied by diffusion or by vacuum 
pressure impregnation. It can therefore leach out, and 
this restricts boron-treated timber to interior uses such 
as þooring and framing, where it is protected from the 
weather.

Light Organic Solvent
Preservatives (LOSPôs)
Light Organic Solvent Preservatives (LOSPs) are 
preservatives that generally contain combinations 
of fungicides, insecticides and water repellents in a 
solvent carrier such as white spirit. They are used to 
protect timber against insects, (including termites), and 
decay. They are not intended for use in ground-contact 
situations. In addition, LOSPs provide a degree of 
weather protection because of the water repellents they 
contain. LOSPs are preservatives that leave the treated 
timber dry, and do not cause it to swell or distort in any 
way.
LOSPs have traditionally been colourless, though it 
is now possible to obtain green and brown-coloured 
LOSPs. However, the colour imparted to the timber by 
these coloured variants remains visible only in the short-
term.
Coloured LOSPs should never be mistaken for other 
coloured water-borne or oil-based preservatives. For 
example, green LOSP may look like the familiar green 
copper chrome arsenic (CCA). However, the LOSP will 
not perform in the ground, which is where CCA does 
best. LOSP treated products, therefore, must not be 
substituted for CCA-treated products simply because it 
may look the same colour.
LOSPs are intended to provide adequate protection to 
a wide range of timber products. These are generally 
treated in their ýnal shape and form.
When LOSP treated-timber is used in weather exposed 
conditions, avoid prolonged wetting and applications 
where water entrapment is likely. For example, in some 
external above-ground applications, like pergolas and 
decks, LOSP-treated timber should always be given a 
supplementary protective coating once installed. This 

must be maintained throughout the structureôs service 
life.
When treating timber in its ýnal shape and form, 
LOSPôs may be used because the organic solvents 
carrying other preservatives do not swell the timber. In 
comparison, water-borne preservatives like CCA tend 
to raise the grain of treated timber, forcing them to 
swell. LOSPôs are therefore suitable for the treatment of 
joinery, cladding and ýnished products.

Water-borne preservatives
1. Copper Chrome Arsenate (CCA)
CCA is a well-established, water-borne preservative. 
It is used to protect timber in service from all major 
biodeteriogens, including decay fungi, wood boring 
insects, termites, and marine borers. The CCA concept 
was invented by an Indian engineer in 1933 and it is 
now used in most countries around the world where 
wood preservation plays an important part in building 
infrastructure applications.
CCA is the most commonly used preservative in 
Australia. The treatment process involves the timber 
being impregnated with preservative by a vacuum/
pressure process in specially designed treatment plants.
When the elements copper (Cu), chromium (Cr), 
and arsenic (As) are introduced into the timber in 
combination with water, the formulation is so designed 
that they react with each other and with the wood 
structure to become ýxed as insoluble compounds.
The combination of copper, chromium and arsenic offers 
protection of the treated timber from insect (arsenic) 
and fungal (copper and arsenic) degrade. The chromium 
component chemically locks the elements into the 
timber, offering resistance to leaching. Consequently, 
CCA-treated timber may be used safely in a variety 
of end uses and is suited to all in-ground and weather-
exposed applications.
Where heartwood is present, it will be relatively poorly 

Preservative 
treated 
softwood 
decking 
delivers long-
term, excellent 
performance 
in weather 
exposed 
situations.

PEC-treated 
utility pole. 

(Photo 
courtesy 

Dr. Harry 
Greaves)

Durable 
hardwood 
(sapwood 

preservative 
treated) in a 

crib retaining 
wall.
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impregnated by the CCA. Accordingly, timber species 
with an appropriate natural durability class should be 
selected to match the relevant hazard level.
(Refer Table 3.)
After post-treatment drying, CCA treated timber is 
odour-free and dry to touch.
CCA treatment does not necessarily improve the 
weathering characteristics of timber. Therefore 
supplementary ýnishing must be considered for weather-
exposed applications.
Many tests, both in Australia and overseas, have shown 
that because the CCA preservatives are well ýxed in the 
timber, the ýnal products pose no detectable hazard to 
humans or livestock.

2. Ammoniacal Copper Quaternary (ACQ)
ACQ timber preservatives have been used around 
the world for almost a decade. They are speciýed in 
the AS1604 series as copper-based preservatives that 
provide protection against decay and insect attack. They 
are not applied to timber products used for purposes 
described under Hazard Class H6.
Copper, a naturally occurring mineral and the main 
ingredient in ACQ, is an effective and widely used 
fungicide. Such quaternary compounds are commonly 
used in household disinfectants and cleaners, and 
provide enhanced performance against copper-tolerant 
fungi and insects. These preservatives penetrate deeply 
into the timber products and remain in the wood for a 
long time.

3. Copper azole
ACQ timber preservatives have been used around 
the world for almost a decade. They are speciýed in 
the AS1604 series as copper-based preservatives that 
provide protection against decay and insect attack. They 
are not applied to timber products used for purposes 
described under Hazard Class H6.
Copper, a naturally occurring mineral and the main 
ingredient in ACQ, is an effective and widely used 

Preservative 
treatment 
increases the 
durability of 
softwoods for 
landscape 
applications.

Figure 8:   Guide to preservative treatment

Note: Figure 8 should
only be used as a ýrst approximation, since

other factors such as the design life of the structure
and speciýc local hazards, must also be considered.


