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Introduction

Scope

This publication is the industry standard for the installation of engineered flooring laid as floating floors or by direct
adhesive fix to structural subfloors. Generally, floors of this type are of laminated solid timber with a decorative veneer
or lamella on the exposed face of the boards. Other types of engineered flooring are also available which may contain the
decorative veneer or lamella adhered to the likes of fiberboard or plastic composites. The standard covers all these types
of engineered flooring that fit together with either a tongue and groove joint or a profiled locking system and products that
are pre-finished or site-sanded and coated. When installing an engineered floor many aspects must be considered including
assessing the house design, the environment in which the floor is to be laid and the desired appearance of the finished floor.
These aspects are covered in addition to aspects relating to product selection, board widths, and finish systems applied.

The flooring process and board characteristics

Most engineered flooring is not manufactured in Australia or New Zealand but in Asia, with some from Europe and the
USA, although face veneers or lamellas from Australian species are commonly available, along with exotic species and it is
also worth noting that European or American Oak is popular. As product construction can differ significantly between the
different products there are a range of manufacturing practices that are too varied to explain in detail.

However, what is common among all engineered flooring is the veneer or lamella of solid timber on the exposed face of the
board. Veneers are typically up to about 2mm thick while a lamella is thicker, often 2.5mm to 6mm in thickness. In producing
this decorative layer it can be peeled, sliced or sawn and as a result the surface may be smooth, textured or brushed.

Whenwe consider a solid piece of timber it is said to be hygroscopic. That is, once

Timber expands and
it has been appropriately dried it will still absorb moisture from the air during - _v\m:kmm se
times of high humidity and during times of low humidity it will lose moisture = o
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to the air. With these changes in moisture content the timber will swell with

’/Tlmber doas not expand or shrink

increased humidity and shrink with reduced humidity. But another property of
- appreciably lengthwise

timber is that swelling and shrinkage only occurs in the width of the board and
not, to any appreciable degree, in its length. This property is used to advantage

in many engineered floors by cross laminating with the grain direction in  With cross laminating the piecas are glued together
like this. The central piece that does not expand

each layer alternating at 80 degrees. Through this process the natural width  lengthwise significantly reduces the widthwise
expansion of the lop and bottom layers

movement of each layer is restrained, and a floorboard is created that is more
stable in width movement resulting from moisture content changes. Although
the cross laminating does significantly reduce the width movement that often
results in gapping at board edges with solid timber flooring in dry weather,
it does introduce a small amount of lengthwise movement in the board with

changing moisture content. Such movement is accommodated with expansion
allowance at installation.

Another benefit inherent with engineered flooring is better utilization of resources in that the thin, high-quality face veneer
or lamella is often adhered to plywood or other timber species that are in more plentiful supply. This process therefore
provides a high-quality board with a solid timber exposed face, and with reduced in-service width movement.

Engineered flooring is mostly supplied pre-finished. The surface exposed to view in the floor is generally a UV cured coating
system that may have additives to make the coating tougher or the finish may be a UV or air cured oil. Once board blanks
are produced and exposed surface coated, they are machined to provide the tongue and groove or glueless joint system to
the edges and ends of the boards. A limited number of manufacturers supply

boards for site sanding and coating. Various quality checks are applied throughout the process before the product is finally
packed for shipment.



The owner's choice

Aspects relating to what customers desire is of paramount importance and should not be taken lightly. They are relying
not only on the expertise of those who have manufactured the product but also advice on the range of products available,
differences between installation methods and ongoing care and maintenance. Each of these aspects can influence the
owners' satisfaction with their floor. Owners are much more aware and have much more access to information than ever
before, however they are unlikely to have the same depth of knowledge as those dealing with engineered flooring on a day to
day basis. It is important to accommodate customer preferences, but this should not be to the detriment of the performance
of the floor or its final appearance. Where customer preferences cannot be accommodated this needs to be brought to their
attention. Colour variation between showroom samples or production batches and the product provided along with provision
of expansion joints are two areas which affect appearance and may necessitate specific discussion with the owner. With
engineered flooring the blend of colour and figure in the boards, as shown in the photos below, has its own natural beauty.

Some of the rich blend of colours available with engineered flooring



1. Product types and Installation methods

As described above, engineered flooring is manufactured with a decorative layer of solid timber bonded over layers of other
timber or other materials beneath, which not only provides some additional stability but also maintains all the appearance
and characteristics associated with solid timber flooring. Engineered floors can differ markedly in their construction, may
be laid as floating floors, glued to a subfloor as an overlay or in some cases fixed as a structural floor. These aspects will be
discussed below.

1.1 Constructions

Board construction varies significantly between products and a number of product types currently in the market will be
considered. Product types that have been in the market for some years are generally of two types; the first type contains
a face lamella, core block layer and stabilization layer, the second contains a face lamella over a plywood base (typically

referred to as 3 layer).

Different constructions of engineered flooring

However evenwith aplywood base there can also bedifferencesin that base. Below are threedifferent plywood constructions:
photo 1 shows a hardwood lamella on a 5 ply softwood base, photo 2 shows a hardwood lamella on a 10 ply softwood base
and in photo 3, a 5 ply hardwood construction with the same timber species top and bottom.

Products that differ from the construction above may include those with a fiberboard base or other composite material.
This type of engineered flooring is less common at present, The fourth photo shows the timber veneer on a wood/plastic
composite base and the fifth a veneer on a fiberboard base.




From the photos above, it is also evident that the thickness of the veneer or lamella layer also varies from product to product.
In the photos numbered 1 to 3 above, the lamella thicknesses are respectively 2.75 mm, 3.0 mm and 2.5 mm whereas in the
photos numbered 4 & 5 the corresponding veneer thicknesses are 1.3 mm and 1.0 mm.

One aspect that needs to be considered regarding this is that when it comes time to consider refurbishing a floor, those
with thin veneers will not be able to be sanded back to bare timber without risk of penetrating into the base. However, with
a thin veneer the stability of the product is much more influenced by the base layer whereas a high density thicker lamella
can influence aspects of product performance (e.g. crowned appearance, checking) due to the strength of the lamella under
certain environmental conditions. Concerning the hardness of these products the thicker the face lamella the more it will
determine the hardness of the board. When the face timber is a veneer it is the hardness of the base that dictates hardness.

Although all products can provide good performance, in the marketplace there are situations, as outlined above, where
product differences occur and where some products are better suited to certain installations and more severe climatic
conditions than others.

1.2 Board size and strip construction

A wide range of board widths are available in engineered flooring with boards
ranging from as narrow as 90 mm up to board widths of approximately 200
mm. In addition, widths of up to about 350 mm are available in higher end Oak
flooring. Manufacturers provide a range of board sizes and there are no standard
widths. For medium width boards one manufacturer may produce a board
of width 127 mm, another manufacturer 130 mm and another manufacturer
133 mm. Engineered flooring is typically supplied at an advertised length of
1200mm up to 2400mm, although again some higher end flooring may be of
longer lengths. Most flooring packs will normally include a quantity of short
boards in the form of “nested lengths”,

These are normally included in the floor as starting or finishing pieces and will
generally not detract from the random appearance of the floor. The quantity
of short boards can be up to 50% or more of the stock in square meter terms, while the minimum length can range from

Twao-strip construction

600mm down to as short as 300mm. If board length is of particular concern to the consumer, then specification regarding
short boards should be sought. Reference is at times given to the terms ‘one-strip’, ‘two-strip’ and ‘three-strip’ This refers to
the number of widths of lamella covering the base layer. The adjacent photo illustrates a two-strip floor as evident from the
board edges being defined in the lower left-hand corner of the photo.

1.3 Direct adhesive fix and floating installation

There are two main methods in which engineered floors are laid. Many floors are direct adhesive fixed to the subfloor which
may be concrete or sheet flooring such as particleboard or plywood. A direct adhesive fix floor provides a solid feel under
foot and, with some products, is considered to be more suited to higher humidity environments. Floating floors, as the name
suggests, indicates that there is no fixing of the flooring to the subfloor. The boards are fixed to each other and they rest on
an underlay. Correct subfloor preparation, along with careful underlay selection, provides a softer feel under foot.

1.4 T&G and glueless profiles

There are two profile types available in the market. The first is the ‘tongue and groove’ or T&G profile similarly found in
traditional solid timber flooring and then there are the interlocking or glueless jointing systems. These two systems are
illustrated in the photos below.

T&G and glueless joining systems



Traditionally the T&G profile was used for direct adhesive fix applications as well as floated floors when adhesive was
applied to board joints. Note that some T&G is only designed for direct adhesive fixing. The glueless was designed for
floating floor applications but more recently many manufacturers now permit direct adhesive fixing.

The jointing systems vary and are often patented designs with names including Uni-clic, 3G and 5G. Some systems utilise
a sprung tongue at board ends with each having its own individual profile. Although many of the products imported into
Australia will use one of these edge and end profile designs, other designs will also be used. It is important that the jointing
system has sufficient strength and provides sufficient locking force to prevent separation. It should be noted that strength,
fit, ease and speed of installation varies substantially between locking systems.

1.5 Coating system and gloss levels

With most engineered flooring prefinished in the factory, a very high standard of finish is achievable. In many products
the coating to the exposed upper surface consists of a multi-stage system including fillers, sealers and final coats with
additives such as aluminium oxide to provide a tough, wear resistant surface. More recently flooring and particularly with
Oak lamellas, the surface is both wire brushed and oiled. Qil finishes require more routine maintenance and, can be easier
to repair but can also be more prone to staining. Coloured stains may also be used in the coating system to add different
colours or tones to the boards. The coating is done in a controlled environment with UV curing that provides a fully cured
finish at the end of the process. Products are available in different gloss levels from a satin or low sheen finish to a full gloss
level. It should however be noted that not all suppliers may provide both in the range of products they sell.

From some suppliers, product is available unfinished so that it can be sanded and coated on site. Sanding and coating on
site can be beneficial in permitting the final appearance to be achieved at the end of the project when floor installation is
required beforehand. It also provides for coating choice. Although a high standard of finish is achievable, site sanded and
finished floors generally contain some imperfections but where such imperfections have a limited effect on the appearance
of the floor, the imperfections are considered acceptable.

Provided below is a photo of an engineered floor that was sanded back to bare timber and coated. The appearance is quite
acceptable even though at an oblique angle in reflected light the surface is not as smooth as the original pre-finished
boards. This is shown in the inset.

When site sanded and finished minor finishing imperfections are acceptable.



2. General properties

2.1 Timber species in the face lamella or veneer

A wide range of species and species mixes are available as the face lamella or veneer including both Australian and overseas
species. Often trade names are applied to products when a stained coating is applied and therefore in this instance selection
may be on board colour and grain pattern rather than species. Most Australian species are referred to by their common
names due to familiarity of these species in the Australian marketplace. Australian species such as Spotted Gum, Blackbutt,
Sydney Blue Gum and Jarrah and species mixes such as Tasmanian Oak are often available. Some manufacturers may also
have species such as Tallowwood, Brushbox, Red Mahogany, Alpine Ash and Stringybark available. It is worth noting that
Australian wood varieties are grown overseas and as such may present with different colours and features e.g. Spotted Gum
and Flooded Gum. Similarly, overseas species such as Oak, Maple, Merbau, Hevea and Kempas are also available under
their common species names. More recently, the versatility of Oak has been more recognised, not only for its performance
characteristics allowing wider boards, but also in providing many staining and surface treatment options, enabling a wide
range of appearances. Due to this it has become very popular.

2.2 Colour variation
The face lamella or veneer on all engineered flooring is natural and subject to the natural colour variations within the species.
Colour or tone variations are less apparent in some species than others, but no two packs of flooring will be identical. Thisis
part of the beauty of choosing a natural product in that it is unique. Purchasers need to be fully aware of the natural colour
variations that will occur between boards of the same species and also that one
pack may contain a different blend of colours to another pack, particularly if
they were not manufactured at the same time. Many manufacturers recommend
that boards from different packs are blended into the floor during installation,
but with some suppliers the preference is not to open more than a few packs
at a time.

The customer needs to be fully aware and accepting of the fact that colour
variation occurs. If there are significant concerns regarding the supply of the
flooring it must be raised with the supplier prior to laying. Normal colourations
between boards do not provide grounds for replacement and any concerns
need to be raised prior to laying.

Retailers and consumers should also be aware of the large amount of colour A range of colours from creams to deeper
change that can occur in wood due to exposure to natural light. This can often  browns

mean that there is a highly contrasting variation in colour between the in-store
sample {which may be some years old) and the newly delivered flooring. The
adjacent image shows a piece of Jatoba, where the left half of the sample has
been exposed to natural light for 3 months and the other half covered. Some
species are prone to more intense colour changes than others. As can be seen,
the potential for dispute and disappeointment on inspection of the new flooring
can be substantial, but may be avoided by proper education of the retailer and
of the consumer. Colour changes will occur after a floor is laid, particularly in
rooms receiving greater natural light (Also refer to section 7.0). When this effect
is maore pronounced, floor mats and rugs should not be used for up to 6 months,
noting that greater care at external doors may be necessary during this period
to prevent grit entry from footwear. Similarly, some items of furniture may need

to be regularly moved if it is desired to minimise this effect. Colour change is a

With natural light the colour of wood can
natural occurrence and is generally not considered to relate to product quality. undergo a significant colour change. Here

from a brown to a red.



2.3 Grade

In engineered flooring when we refer to the grade of a floor, we are referring
to the size and number of features that are present in the boards. ‘Feature’
includes gum veins, knots and past horer activity. Aspects relating to board
colour or length are not covered by grading. Grades are often manufacturer
specific, for which written descriptions should be available, although in many
instances when the flooring is free of feature, it is just sold by species or
common name. Solid Australian hardwood flooring has a tradition of being
sold with features in it, as many like the character that gum veins and the like
provide in a floor, considering that it looks more natural. In the adjacent photo,
gum veins add natural character to this Blackbutt floor. When the face lamella
or veneer of engineered flooring is of an Australian species, a grade name often
accompanies the species or common name. Some grades names are associated
with flooring where the features are more dominant and others where the
features in the floor are less dominant. For Australian species, grades may align
to AS 2796.2 Timber-Hardwood-Sawn and milled products grade descriptions or
specific manufacturer grade descriptions may apply. Where products contain
grade features, customers need to be familiarised with what may be present
and that in different species the type of feature predominating will often differ.
European and American Qak will often contain moderate amounts of feature
and grading from the USA, Europe and Asia may or may not apply. A more
common Qak grade name is ABCD grade which contains boards that are fairly
heavily featured.

Again, it is prudent to open packs of flooring prior to installation and for the
customer to be fully aware and accepting of the grade features at that time.
Similarly, the selection and placement of boards to provide an even blend
throughout the floor can be achieved by selecting and laying from multiple
packs. Boards that are within grade do not provide grounds for replacement
and any concerns need to be raised prior to laying.

2.4 Timber species hardness

Hardness of timber in Australia is a measure of a board’s resistance to
indentation. The test undertaken is known as the Janka hardness test and it
measures the force that it takes to press a steel ball a certain depth into the
timber. The test was derived for solid timber and, as a force is being measured,
the units of measurement are in kN (kilonewtons). Due to this some care is
necessary when applying this to engineered flooring as often the hardness
being quoted relates to the species of timber in the surface lamella or veneer.
As this becomes thinner, it will be more the resistance to indentation of the
core layer that governs a product’s resistance to indentation, This is also not to
say that flooring will not indent, as stiletto heels will indent most timber floors
irrespective of whether engineered or solid. As such it becomes a matter of
sensible footwear management and similarly if furniture, appliances or the like
are dragged or dropped on the floor it can be expected to indent, bruise or
scratch, Such damage does not relate to product quality.

Feature in Blackbutt flooring

ABCD Grade Oak flooring

Oak is not a hard timber and in some high
traffic commercial applications it can
indent significantly.






