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ABSTRACT: Fast-growing plantation FEucalyptus nitens (E. nitens) presents a promising opportunity for the
development of innovative building materials. This resource has traditionally been used for pulp production; however,
research has uncovered their potential for high value engineered wood products (EWPs). This paper explores the progress
in utilising plantation-grown E. nitens for structural EWPs, particularly in Tasmania, where extensive research and
development efforts have been undertaken and a number of recent commercial buildings have used these products. The
discussion highlights key findings, challenges, and advancements in processing E. nitens into engineered products such
as cross-laminated timber (CLT) and glued-laminated timber (GLT). The paper also highlights research efforts on
evaluating material and product performance, as well as the capacity to use plantation E. nitens in buildings.
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1- E. nitens: A Potential Feedstock for has been gaining interest due to its potential for innovative

Engineered Wood Products (EWPs) applications such as EWPs. The development of research
on E. nitens in Australia has significantly evolved over the
past decades, from its initial use in pulp production to
sawn boards to higher value applications such as EWPs.
This transformation has been driven by extensive research

Eucalyptus species is cultivated in over 95 countries, with
plantation areas exceeding 22.57 million hectares [1]. E.
nitens and E. globulus (the other common fast growing
Eucalypt species grown for pulp) are extensively efforts, both locally and internationally, but particularly in
cultivated in temperate regions worldwide, particularly in
Australia, Portugal, Spain, Chile, and South Africa [2].

These species are predominantly grown in unthinned and

regions like Tasmania, where a higher value use has been
a long-term commitment. The reason being that the
substantial plantation resource supply may provide

unpruned stands and managed for pulpwood production solutions to the diminishing levels of native regrown

(2]- resource. The plantation resource was originally grown
E. nitens plantations are Australia's second most for a new pulp mill for Tasmania, which never eventuated,
cultivated Eucalyptus species, making up approximately meaning the wood chips are shipped to overseas markets.
84% of Tasmania's hardwood plantations [3-4]. Plantation These markets are becoming more competitive and
E. nitens, is a dominant frost tolerant hardwood species volatile. Hence, a growing body of research has resulted
with over 165,000 ha in Tasmania [4]. Mainly managed in demonstrating the versatility of plantation Eucalyptus,
and used for pulp and paper, this fast-growing resource highlighting its potential role in the emerging field of
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EWPs. This shift not only aims to meet domestic EWPs
demands but also to utilise the abundant plantation
resources more effectively and reduce reliance on imports
and native forest timber [5].

The types of high-value products developed over the last
decade from this resource include GLT, CLT, plywood,
and sawn boards for floors and furniture. Evidence of this
continued research and increased confidence in E. nitens
EWPs can be seen in several recent buildings at the
University of Tasmania and and other local commercial
buildings like the St Lukes Health
headquarters.

Insurance

2- Transition from Pulpwood to Structural
Timber Products

Historically, plantation E. nitens has been overlooked as a
structural material due to its rapid growth and the
assumption that its wood lacks the strength/stiffness
required for construction. However, research and the
demand for local manufacturer resources has challenged
these perceptions by showing that plantation grown E.
nitens can perform comparably to other existing native
regrown species used in construction when processed into
EWPs.

A review of the literature suggests the link between E.
nitens and potential structural products appeared in the
late 1980s with an Australian journal article [6].
Subsequent research continued throughout the 1990s and
early 2000s [7,8,9,10,11], with the first commercial
sawmill processing E. nitens boards commencing in
Tasmania in 2005 [12-13]. However, due to financial
difficulties the company ceased operation, production
stopped and the assets sold [14]. This resource was
harvested between 8 and 15 years of age [12], whereas
nowadays they are typically being harvested over 21
years.

Building on these early efforts, research continued to
explore the opportunities to understand material quality
and recovery, enhance processing efficiency, suitability of
sawmilling, silvicultural practices, wood processing
challenges, as well as developing methods to grade the
material and predicting wood properties of plantation-
grown E. nitens [15-18]. Parallel studies took place in
New Zealand in the early 2000s which also explored the
potential of young E. nitens for solid-wood products and
veneer production [19-20]. Further research by McKenzie
and associates (2006) later demonstrated the potential of
E. nitens for LVL, opening new opportunities for its use
in engineered wood products [21]. Similarly, in Australia,
studies have demonstrated the suitability of plantation-
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grown E. nitens for structural products such as laminated
veneer lumber (LVL), plywood, and veneer [22-24].

As research progressed, the studies explored non-
destrutive technique (NDT) to improve LVL production
from E. nitens, highlighting the importance of proper log
selection [25]. Further investigations demonstrating that
fibre-managed plantation logs, could be effectively used
for sawn boards and structural products with appropriate
segregation/selection and grading techniques [26].
Researchers explored the impact of E. nitens wood
properties on product quality and incorporating predictive
models to estimate key wood properties for
manufacturing solid wood products [27-28]. This
sustained work has generated information on E. nitens
potential, challenges, and possibilities, contributing to a
better understanding of its suitability for structural
applications and have reshaped the perception from a
species primarily grown for pulp into a viable option for
EWPs.

3- The Impact of Silvicultural Practices on E.
nitens Wood Quality

One factor that is a part of the ongoing discussion /
research is whether thinning and pruning eucalyptus
plantations can justifiably be used to enhance wood
quality for solid wood production. Some studies suggest
that these silvicultural practices play an important role in
producing high-quality sawlogs [9, 11, 29]. For instance,
Washusen et al. (2004) noted that thinning and pruning E.
globulus—a species with some similar characteristics to
E. nitens plays a significant role in improving the log and
wood quality [10, 15]. However, other studies indicated
that thinning has limited impact on processing
performance of E. nitens except for its influence on some
shrinkage characteristics [16]. Another recent study
emphasised that wood properties are not only shaped by
silviculture but also site environmental conditions
(rainfall, elevation, etc) [30]. They found that thinning
reduces stiffness but does not affect basic wood density
[30]. The variability in findings in the literature reflect
differing views on the impact of thinning on wood
properties but also the number of variables that can
influence the growth and management of trees. Although
some studies have focused on enhancing the timber
quality through practices such as thinning and pruning,
other research underscores the need for a more thorough
evaluation of its long-term viability, durability [31-33]
and performance
applications.

in structural and architectural
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4- EWPs Potentials and Developments from
E. nitens Sawn Boards

Potential EWPs from E. nitens sawn boards include
adhesively bonded laminated products such as CLT and
GLT as well as mechanically laminated products such as
Nail-Laminated Timber and Dowel Laminated Timber
[34-39]. EWP production from E. nitens requires a
thorough understanding of its mechanical and physical
properties. To optimise manufacturing and performance
of E. nitens EWPs, studies have examined key factors
such as lamination design, finger jointing, bonding, and
grading techniques [34-40]. Studies have explored the
timber properties and improving grading systems for E.
[41-42].
Researchers have moved beyond traditional visual
grading systems and focused on understanding the
species’ mechanical properties in more depth for
structural  applications [43-45]. NDT techniques,
including AWV [43] and ultrasonic testing [46], have
been used to evaluate mechanical properties of E. nitens
sawn timber. Vibration-based techniques have also been
used to provide a reliable measure of bending stiffness of
E. nitens [47]. Building on research into manufacturing
and optimisation of E. nitens EWPs, the production of
GLT has also been explored, highlighting it’s potential for
structural applications [37].

nitens sawn timber and timber products

Developing value-added products from E. nitens would
require tools and techniques that could transform the
timber into a material suited for built environment
applications. In line with this, previous researchers
emphasised that optimising machining techniques, tools,
and technologies is essential to enhance the machinability
of E. nitens for architectural applications [48]. Moreover,
researchers investigated densification treatment, further
adapting E. nitens into a more robust and structurally
suitable material for building applications [49-50].

With developments in research and the growing interest
in timber as a building material, researchers have
progressed investigating the serviceability
performance of EWPs in construction applications [51-53
1. The findings across previous studies have led to further
investigation into the long-term performance of E. nitens
CLT in building applications [34-36, 54-55]. Researchers
delved CLT
performance under different environmental conditions
(temperature and humidity) revealing their crucial role in
creep behaviour of timber [56]. In some instances, E.

toward

into assessing E. nitens structural

nitens CLT panels have shown better short-term and long-
term serviceability performance compared to Spruce CLT
[51,53].
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The ongoing exploration of E. nitens over the years has
contributed to a more comprehensive understanding of its
capabilities, leading to its increasing use in structural and
appearance applications commercially. With increasing
interest in expanding the application of FE. nitens,
researchers have evaluated it’s potential for engineered
floor panels and plywood for lightweight interior
applications [57-58]. Despite initial perceptions of E.
nitens being unsuitable for appearance applications due to
its lower densities, recent studies have shown promising
results in terms of hardness and abrasion resistance in
comparison to native regrowth E. obliqua for domestic
flooring applications [59-60]. Subsequently, recent work
has assessed the application of E. nitens in commercial
long-span timber flooring systems, confirming their
suitability for residential applications [61].

S — Future Research And Development
Efforts

Australia has witnessed a considerable shift in forestry
and wood product applications, the
introduction of EWPs construction.
Traditionally used for pulp, plantation E. nitens has been
and continues to be explored as a potential valuable

particularly
in  mid-rise

resource for EWPs. Research on E. nitens timber over the
years has assessed several EWP production options, yet
its application and acceptance in construction and
engineering has not become widespread. This may be, in
part, a result of companies needing to change their sawing
technologies due to the tension in the fast grown logs and
often smaller log diameters, the price and supply of the
resource compared to other feedstock, and hesitancy to
label and market products as plantation E. nitens, as
observed in Australia. There is a growing number of
timber processors in South-East Australia milling
Eucalypt plantations (E. nitens and E. globulus) for
engineered structural and appearance products, but they
are being sold under a more generic timber product name.

Despite the opportunities revealed by research for EWPs
with E. nitens more work is needed. Areas for more work
include the challenges for hardwood processors to
transition to new sawmilling technologies due to capital
required and market acceptance before it can be adopted
on a broader scale. Another area that makes it a challenge
is the research itself on E. nifens, as each research project
enviably has a different resource (age, site conditions and
silviculture variables) meaning it cannot be directly
equated to each other.

Future research should continue to focus on optimising
processing techniques, improving material

characterisation, and enhancing adhesive technologies to



maximise E. nitens’ structural potential. By expanding
research efforts and promoting industry collaboration,
plantation E. nitens can transition into a mainstream
construction material, which will support innovative
timber solutions for the built environment.
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