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COREWOOD
 Wide growth rings
 Lower density
 Higher distortion
 Poor mechanical 

properties
 High spiral grain

SAPWOOD
 Stronger
 Sti�er
 Denser

SG10  
and better

Mechanical properties 
improve further towards 

the outer edges

Non-structural 

Pith
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Decking
Building Tips

Compliance: 

The construction of a deck, where it is not possible to fall 
more than 1.5m to the ground below, does not require 
a building consent*. Any deck more than 1m above the 
surrounding ground must have a correctly designed 
barrier to prevent occupants falling off the deck.

Even where a building consent is not required, the 
construction must still comply with the Building Code. It 
is advisable to consult the generous amount of detailed 
technical information on this subject published online 
by BRANZ as a supplement to their BUILD magazine. 
You can find a wealth of information that is published to 
assist both the DIY builder and the professional builder at 
www.buildmagazine.org . Once there, search for “deck”.

*  This exemption is detailed at https://www.building.govt.nz/projects-and-consents/planning-a-successful-build/scope-and-design/check-if-you-need-consents/building-
consent-exemptions-for-low-risk-work/schedule-1-guidance/ and you are advised to check these regulations to confirm that the project you are about to embark on is in 
fact exempt from consenting regulations

It is important that for any project you understand your 
obligations under the building code and to ensure at 
the outset that you are adding value and not creating a 
compliance headache for you or for a future owner.

The requirement for building consent for some small structures 
has been further relaxed in 2020 via “Building Controls Update 
265”. This is also worthy of research. Alternatively, involvement 
of a Licensed Building Practitioner will answer many questions 
and may save you time and money in the longer term.

We can, however provide some simple tips that may help 
the DIY builder to better understand the performance of 
timber in decks with a view to getting the very best result.

A Timber deck is natural, warm, will add value to your home and provide a long 
lasting feature that is visually pleasing and functional at the same time. 

Additionally, the deck will provide an opportunity for indoor-outdoor living that effectively 
increases the floor area of your home at relatively modest cost. Red Stag Timber’s sustainable 

plantation grown radiata pine is a wise choice for the construction materials and offers a 
pleasing, natural material that will deliver many years of service to the entire family.

Preservation: Durability:

Decks, by their very nature are external structures. They are 
subject to harsh weather, be it extreme heat and radiation 
from sunshine, rain, frost, mold spores and the proximity of 
soil which can promote decay organisms. The timber chosen 
needs to withstand these elements and must contain a 
preservative that will cope with this harsh environment and 
provide long term durability to protect your new asset. 

Timber that has ground contact and which performs a structural 
function must have a minimum preservation Hazard Class of H-5. 
This would include Piles, Poles and veranda posts. Most often 
this is achieved with a CCA preservative which is very effective 
and will offer a minimum service life of 50 years for structural 
components . This is a requirement under the regulations.

Joists, Bearers, Beams and Bracing that is not in ground 
contact but which is exposed to the weather must also 
offer a 50 year service life and this is achieved under 
the regulations by meeting Hazard Class H-3.2. 

The decking surface itself, along with handrails is also not 
normally in ground contact, but remains exposed to the 
weather, and equally requires a treatment that meets hazard 
class H-3.2. Because these components are non-structural and 
are considered easily accessible (and therefore replaceable), 
they must provide a minimum of 15 year service life. 

“Ground Contact” and “Proximity to Ground” can be confusing 
terms. It is clear that a pile or post is in ground contact 
because it is partially buried. A bearer or joist probably will 
not be touching the soil surface. But if that bearer or joist 
is within 300-400mm of the ground it may be exposed to 
prolonged dampness and splashes of soil which heighten the 
risk factor. For peace of mind and increased durability, the 
selection of a hazard class of timber higher than H-3.2 in close 
proximity to the ground is recommended. Alternatively further 
excavation during preparation will increase the clearance.

Red Stag 
Timber 

Griptread 
Decking H-3.2 
CCA Treated

H-5 Ground 
Treated 

Structural 
Veranda Posts

H-3.2 
Externally 

Treated Red Stag 
Timber Boundary 

Joist

H-3.2 Externally 
Treated Joists

H-3.2 Red Stag 
Timber Bearers
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Fixings and fastenings:

Fixings must have the same durability as the structure 
they are attached to. For example a structural member 
may have an expected durability of 50 years is being 
attached to any other component, then the fixing 
must similarly have a durability of 50 years.

Timber containing copper based preservatives (CCA, Copper 
quaternary and copper azole) have corrosive properties when 
in contact with steel. It is essential that galvanized, or preferably 
stainless steel nails, bolts, washers, nail-plates, brackets and metal 
components be used for maximum durability. Checking with 
your local territorial authority whether stainless steel is required 
in coastal, geothermal areas and close to the ground surface is 
highly recommended to ensure the finished deck is compliant.

Timber Handling:

Timber used in external structures will continually adjust 
to the climatic conditions. Moisture will be absorbed and 
released by the wood fibre as the weather changes - the piece 
of timber will expand and contract in accordance with the 
varying moisture content. The variation in size can be up to 
5% across the grain of a piece of timber and 0.1% along the 
grain. If the timber components are wet when fixed to the 
structure it is likely they will dry to meet the EMC (Equilibrium 
Moisture Content) and will reduce slightly in cross section and 
length leaving gaps. If they are dry when installed, they will 
swell when humid conditions or rain encourages moisture 
uptake. These changes must be allowed for in the design and 
construction phases of the deck. The movement inherent in 
timber structures will be magnified as the dimensions of each 
piece of timber increase and also as the total deck size increases.

Span Tables:

Span and bracing tables are available in NZS 3604 and will vary 
according to the dimension of the timber used in the deck, 
the height of the deck, its size and whether it is freestanding 
or receiving some bracing function from attachment to an 
existing dwelling. Even an experienced builder may not 
realise that the structure cannot be designed as per a normal 
domestic floor. Decks are considered quite separately. The 
design tables must be consulted during the design phase, as 
the loadings required for a deck exceed those required for a 
normal domestic floor – 2.0kPa instead of 1.5kPa. If a spa pool 
is part of the structure, then specific engineering design is 
required. Failure to identify such requirements may cause costly 
issues should you decide to sell the property at a later date and 
the buyer or the council recognize that the deck has not been 
constructed according to the Building Code. The regulations 
also contain information on slip resistance and even go so far as 
to specify the orientation of the grip-tread in access ways, and 
where the smooth surface is or is not permitted to be used.

Spacing between deck-boards: 

If the decking surface is applied as freshly “treated wet” timber 
it will have a high moisture content and will be at maximum 
dimension. As the decking surface dries it will shrink leaving 
gaps at the ends of each piece and the gap between adjacent 
boards will also increase. Conversely, if the decking is fixed 
while dry, and no allowance is made for swelling, subsequent 
wetting will cause the boards to swell and contact will be made 
with the board adjacent. If swelling continues the resulting 
pressure can cause boards to dislodge, buckle or rise. This 
will make an otherwise perfect deck look uneven and can 
cause water ponding and even cause boards to pop off.

Sub-Structure: 

The same principles can apply to the sub-structure. Especially 
in close proximity (< 300/400mm) to the ground with low 
airflow, the joists, bearers and piles will be slow to dry out 
after a period of wet weather. This moisture differential may 
even cause the decking surface where exposed to wind 
and sunshine to be dry on the top surface and wet on the 
lower surface which will cause cupping of the decking. 

The differential rate of drying can cause parts of the deck to 
change physical dimension faster than other parts. This can lead 
to stresses in the structure that cause minor deformation such 
as bow or crook within some of the supporting members. While 
these dimensional changes may not be entirely eliminated they 
can be allowed for to some extent in the design by providing 
boards adequate clearance and for good airflow under the deck 
to ensure everything is maintained at a uniform moisture content.

Some careful forethought into the design of the deck 
in relation to the local climate will allow a deck to be 
constructed that will give many years of good service 

as an entertaining area or for simple relaxation and 
outdoor activities. Red Stag Decking together with 

the structural timber used to support the deck are all 
produced from logs sourced from renewable plantation 

forests. This provides you with a sustainable product 
that sequesters carbon and benefits the environment 

as well as enriching the lifestyle of you and your family.

Disclaimer: The information contained in this TimberBrief is of a general nature only. 
Those involved in the preparation of this TimberBrief do not accept any responsibility 
or liability for direct, indirect, incidental, consequential, special, exemplary or punitive 
damage, for any loss of profit, income or tangible losses or any claims costs, expenses, 
damages whether in contract law, tort (including negligence), equity or otherwise 
arising directly or indirectly from, connected with, or your use of this TimberBrief or 
your reliance on the information contained herein. We recommend you check with 
your local Territorial Authority prior to commencement in any building project, and 
seek the advice of a qualified and licensed building practitioner and that the building 
code and NZS: 3640 be consulted prior to commencement.

Checking: 

Timber is a natural product. It is natural and pleasing to the feel, 
and these natural features are some of its main attractions. The 
uptake and release of moisture will, in addition to dimensional 
change sometimes cause checking, which is a minor split in the 
surface of the timber along the grain. This is to be expected, 
and will be most prominent in areas where the uptake and 
release of moisture is extreme and where rapid drying takes 
place such as in a sunny spot or an area exposed to wind. 
Sheltered areas of the deck protected from sunlight, temperature 
change and moisture change will be least affected. A wood 
sealant will help maintain the appearance and surface finish.

To minimize the effect of timber dimensional change during 
construction it is recommended that the timber be purchased 
well in advance and be properly stacked well clear of the 
ground surface in fillet (with air able to circulate between 
the pieces, but protected from the weather) for a period 
of 1-2 months before construction commences. This will 
permit the timber to adapt to the local climatic conditions 
and adjust to the correct equilibrium moisture content.

Deck maintenance: 

House maintenance is important and your deck is no exception. 
We recommend the deck be cleaned with a product like 30 
Seconds Off, Hit the Deck or similar on a regular basis. Do 
not waterblast as this may lift the wood fibres and give the 
wood a “furry” look. To reduce the absorption and release 
of moisture, and thus reduce dimensional change, it is 
recommended that a good quality wood sealer be applied, 
and reapplied on a regular basis. This will improve the deck’s 
appearance and keep it looking good over the longer term.

Where less 
than 300mm 

from ground level, 
higher treatment 

levels for joists 
should be 

considered

Red Stag 
Timber smooth 

profile H-3.2 
Externally Treated 

150x40mm 
Decking

Good spacing to 
allow for moisture 

uptake and resulting 
size differential
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TIMBER 
TREATMENT
F R A M I N G  G U I D E   

H1.2 
Wall Framing

H3.1 
Cavity Batten

H1.2 
Mid-floor Joist

H1.2 
Enclosed  

Roof Framing
CCA 
H3.2 
Exposed  

Roof Framing

CCA 
H3.2 

Floor Joists where 
exposed or 

cantilevered

CCA 
H3.2 

Rafters where 
exposed

CCA 
H4 

Fence Post

CCA 
H4 

Non-structural 
Retaining Wall

CCA 
H5 

If structural 
or > 1.5m  
in height

CCA 
H3.2 

Fence Rail

CCA 
H3.2 

Fence Paling

H1.2 
Enclosed 

Balustrade

Damp 
Proofing 
Moisture 

Barrier

H1.2 
Eve Framing  
if enclosed

H1.2 
Purlins  

and Trusses

CCA 
H3.2 

Structural Posts 
not in ground 

contact

CCA 
H3.2 

Deck Joist
(if appropriate ground 

clearance and 
airflow)

CCA 
H3.2 
Decking

CCA 
H5

Structural Posts  
in ground  

contact

CCA 
H5 

Piles and Structural  
in-ground

H3.1 
Cladding  

and Fascia

HAZARD 
CLASS

EXPOSURE  
& SERVICE CONDITIONS TYPICAL USE

H1.2 
Boron  
(Pink Dye)

Protected from the 
weather, above ground, 
but with the possibility of 
exposure to moisture

Wall framing 
trusses, mid floors 
(see NZS3602)

H3.1 
Azole  
(Green Dye)

Exposed to weather, above 
ground, periodic wetting

Cladding, fascia, 
joinery (see 
NZS3602)

CCA 
H3.2

Exposed to weather, above 
ground, or protected from 
the weather but with risk 
of moisture entrapment, 
periodic wetting

Structural and 
decking (see 
NZS3602)

CCA 
H4

Exposed to weather, 
in ground or in fresh 
water, ground contact 
or conditions of severe 
or continuous wetting

Fence posts, 
landscaping 
timbers, non-
structural 
retaining

CCA H5

Exposed to weather, 
in ground or in fresh 
water, ground contact 
or conditions of severe 
or continuous wetting

House pile and 
poles, crib walling

CCA 
H3.2 
Exposed  

Balustrade
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Timber Characteristics 
and Terminology
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Timber is a product of nature. It contains visual characteristics 
that may affect performance in the selected application. These 
characteristics are loosely termed ‘defects’. The impact of 
these characteristics will depend on the intended use of the 
timber. Some defects, such as knots, are considered not to be 
a major concern if the timber has been machine stress graded, 
as this process mechanically tests each piece for stiffness.
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WANE: A board coming from 
the outside of the log has the best 
mechanical properties and can 
sometimes be identified by the 
curved portion along the edge.

INTERGROWN KNOT: 
Occurs where there is strong 
connection between the knot and 
the surrounding wood fibre.

BARK ENCASED KNOT: 
Occurs where there is minimal 
connection between the knot and 
the surrounding wood fibre.

LOOSE KNOT: Occurs where there 
is no connection between the knot 
and the surrounding wood fibre.

HOLE: A Hole is where a loose knot 
has fallen out. Structurally, a hole is 
considered no differently from a knot.

CUPPING: Can be caused by a 
moisture gradient between the timber 
faces or by differences in the timber 
density through the piece which results 
in differential shrinkage during drying.

CROOK: Is distortion in the direction 
of a joist. It can be caused by moisture 
differential through the piece or by 
corewood on one edge leading to 
uneven shrinkage during drying.

BOW: is distortion in the direction 
of a plank. It can be caused by 
moisture differential through the 
thickness or by a mix of corewood 
on one side and leading to uneven 
shrinkage during drying.

TWIST: Is distortion caused by angular 
orientation of the wood cells. It is 
more pronounced in corewood, often 
exceeding 5 degrees and less evident 
in sapwood being less than 1 degree.
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Timber Preservation
Wood is one 

of the easiest 
construction 

materials to Work 
With. 

it is strong, 
resilient, attractive, 

easily saWn 
and extremely 

supportive of the 
environment.

To ensure longevity in structural and exposed 
situations wood does require treatment with a 
preserative to prevent both insect and fungal 
attack. The image in this Timberbrief provides 
a quick reference guide to Tradespeople and 
Home-Handy-Persons as to the required 
Hazard Class level required in many structural 
and exterior construction projects, valid as at 
October 2021. More detailed information is 
contained in NZS 3602:2003 or alternatively 
consult your Red Stag Timber stockist. 

Red Stag Timber has the most modern timber 
preservation  facility in New Zealand and 
guarantees that all product is despatched meeting 
the applicable standards. The following table 
indicates how to identify treated product. 

Further information about the safety and handling 
precautions to be taken when working with these 
products, including MSDS leaflets and producer 
statements, can be found at https://bit.ly/3l3CItB 

(www.redstagtimber.co.nz/products/new-
zealand-products/sg-framing-timber)

Or scan the QR code on this page.

TREATMENT ACTIVE CHEMICAL COLOUR
BH1.2 BORON Pink
LH3.1 AZOLES Light Green
MH3.2 CCA Green
MH4 CCA Dark Green
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PITH: Is the dead cell structure at 
the very centre of the log. It indicates 
the centre of the corewood area and 
timber sourced from this region is 
lower density, has lower structural 
properties and is prone to distortion 
because of the angular grain.

CHECKING: Is the term used 
for surface wood cell separation 
sometimes inherent in the log but 
can be worsened by aggressive kiln 
drying. It can lead to splitting.

SPLITTING: Results near the end of 
a board, aggravated by aggressive kiln 
drying and further by rough handling, 
poor moisture control and mechanical 
force (e.g. strapping in the packet).

SKIP OR SKIP DRESSING: 
Describes a surface area of a board 
where gauging has not been performed 
correctly. It can occur because the 
feedstock is not the correct dimensions 
and the planer head fails to make 
contact with the wood surface.

SLOPING GRAIN:  
Describes the grain angle, usually 
near a knot on a board or from 
angular grain in corewood. The grain 
runs at an angle to the length of 
the board and is likely to reduce the 
mechanical properties in that area.

DOUBLE SPIKE KNOT:  
Is where a spike knot enters the 
board from either edge in the same 
area of the board. The resulting 
grain deviation is likely to reduce 
mechanical properties in that area.

SAP STAIN: Denotes an area of 
discolouration. The discolouration 
is from harmless fungi that feed on 
sap sugars in the log prior to kiln 
drying. Sap stain does not affect the 
mechanical properties of timber.

NEEDLE FLECK: Is the term 
used to describe pine needles that 
have become encased in the log 
as it grows in diameter. It is a visual 
defect but does not affect the 
mechanical properties of the timber.

COMPRESSION WOOD: A tree 
with constant stress in one direction 
(wind or gravity) may develop 
compression wood to compensate  
for the force.  
This wood fibre has different cell 
structure indicated by the dark bands 
and is likely to be prone to distortion.

For more information on the examples shown, including accepted methods for measurement,  
refer to NZS 3631:1998 New Zealand Timber Grading Rules

Note, NZS 3631 was produced before the introduction of machine stress grading.

Notes
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Notes

For more information go to www.redstagtimber.co.nz
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