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Can mass timber
constructions provide a
low-carbon alternative
to steel and concrete
structures?

?Compared to what is happening in the rest
of the world, Australia is just at the beginning
of its journey with timber construction,? says
Ivana Simkovic, Associate Design Director at
dwp | design worldwide partnership. ?Part of
the issue is that Australian timber is still
more expensive than timber imported from
Europe, even when shipping is included in
the cost; and the first cross-laminated timber
Timber is one of the world?s oldest building
(CLT) plant in Australia only opened in
materials and has been valued for its raw
beauty, versatility, and strength since ancient 2017.?
times. Today, it remains one of the most
Granville Park Stadium in Sydney by dwp,
popular materials for architects and
however, offers an exciting example of
designers, used for everything from cladding Antipodean timber engineering. Now known
to structural framing. Over the past three
as Eric Tweedale Stadium, it is constructed
decades, however, advancements in new
almost entirely from glulam timber and
types of innovative engineered timber
features a 760-seat grandstand and
products have revolutionised the way we use first-floor function space enclosed by a
wood in construction. Mass timber products, soaring cantilevered roof. A key part of the
such as cross-laminated timber (CLT) and
brief was to incorporate sustainability
glued laminated timber (glulam), offer an
initiatives where possible, and the client was
exceptionally strong, low-carbon alternative
supportive of the use of a timber structure.
to concrete and steel structures. They can
?We have a real focus on innovative
be used for everything from simple
load-bearing systems to major timber-frame sustainability at dwp? and timber
engineering is one of those sustainability
structures and complete wood structure
solutions, enabling architects to build bigger initiatives,? says. ?The use of mass timber
construction for the stadium is the first use of
and higher with timber.
glulam timber for this type of facility in
Around the world, timber towers? often
Australia and it represents an impressive
dubbed ?plyscrapers?? are rising in our
achievement in timber engineering.?
cities, challenging the conventional notion of
cities as concrete and steel jungles. The
world?s tallest is the 85-metre-tall Mjøstårnet
tower in the Norwegian town of Brumunddal;
while the HoHo Vienna in Austria stretches
84 metres into the sky; in Vancouver,
Pritzker Prize-winning architect Shigeru Ban
has recently designed a ?hybrid? tower that
combines steel and concrete with a timber
frame; and by 2024, Japan's Sumitomo
Group hopes to use CLT to build a 70-storey
wood skyscraper in Tokyo.
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Caption: The Eric Tweedale Stadium in Granville, Sydney, is a 750-seat grandstand constructed primarily from glulam timber, with change rooms, multipurpose room,
office, amenities, community function room, canteen, kitchen and a covered viewing deck.
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breaking length. These properties not only
allow for an impressive material efficiency,
but also for speed of construction and easy
handling on site. CLT and glulam can be
prefabricated off-site to almost any
dimension and shape, and can theoretically
span any length? yet will remain more
lightweight than comparable concrete and
steel structures. Timber has also proven to
be less vulnerable to collapse in fires than
steel structures, and burning speed and
retention of load-bearing capacity can be
calculated.

The Benefits and
Challenges of Building
with Timber
Sustainability
Timber sourced from ecologically managed
forests has excellent sustainability and
environmental credentials. It is a renewable,
recyclable, and re-usable resource that is
able to act as a carbon sink, absorbing and
storing carbon dioxide from the
atmosphere? while concrete is widely
recognised as the construction industry?s
primary contributor to greenhouse gas
emissions. According to a 2014 study in the
Journal of Sustainable Forestry, up to 31%
of global carbon dioxide emissions could be
avoided through the use of timber structures
instead of steel and concrete.
Engineering Properties
A mass timber structure has a high
load-bearing capacity yet is lightweight? and
outperforms even steel when it comes to

Quality
Mass timber constructions lend themselves
to off-site fabrication? and a higher quality
can be achieved when building in a factory
than the less-controlled conditions of a
construction site. Timber elements can be
measured accurately and produced to very
millimetre, then equipped for assembly to
ensure ease of construction on-site.
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Aesthetic Appeal
Timber has a natural warmth and brightness
that creates a desirable aesthetic
appearance in both interior and exterior use.
There are a wide range of timbers available
in different hues and timber grain offers a
pleasing visual tactility. Timber has also
been proven to regulate humidity and
surface temperature to create a comfortable
interior environment; and has impressive
acoustic qualities that make it particularly
suited for workplace and hospitality interiors.

disappeared by the following decade. The
timber construction of the stadium not only
celebrates this heritage, but creates a
connection with the enormous grey and red
gum trees to the west of the site today.
Massing & Materiality

The architectural form of the stadium takes
inspiration from the modest nature of
?Aboriginal architecture?, which was a
product of highly complex relationships
between the physical and social
environment. The materiality is also a
Challenges
response to the heritage of the site, with a
distinctive glulam timber construction that
Of course, there are also challenges specific
responds to the history of the site and its
to building with timber. In Australia? as on
current surroundings. ?The glulam timber
the Eric Tweedale Stadium project? it is
has a warm, earthy glow that softens the
common to work with an overseas supplier
interior palette and makes the space
and engineer through the shop drawing
welcoming to the wider community,? says
process, which can be challenging and time
Simkovic.
consuming. It is also necessary to account
for the exact size and location of all
Timber Roof
penetrations in the timber at the outset due
Together with engineering firm Northrop,
to the time needed to replace elements that
dwp explored two different options for the
are incorrect. When pre-fabrication is done
timber roof of the Eric Tweedale Stadium.
overseas, it can also raise challenges
One option featured a continuous timber
around certification. During the shop
bean and less heavy fabricated steel. ?It was
drawings process for the Eric Tweedale
preferred by the structural engineer, but as it
Stadium, for example, certification of the
was disconnected with the planning of level
structure was done in EuroCode to
one, it wasn?t my preferred option,? says
Australian standards.
Simkovic. The second option had a simpler
structure and worked well with the planning
of level one, but had a considerable amount
of fabricated steel at the cantilever
connections? which highlights some of the
structural constraints encountered when
working with a timber construction.
Concept & Connection to Site

Case Study: Eric
Tweedale Stadium

The design of the Eric Tweedale Stadium in
Granville, Sydney, by dwp is driven by the
facility?s connection to its local environment
and the history of the Cumberland Plains.
The area was once home to several clans of
the indigenous Darug people and was
widely forested. The construction of the
4
Sydney-Parramatta railway in the 1850s,
however, brought large-scale deforestation
and much of the usable timber had
4
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Caption: The cantilevered roof soars eight metres over the stadium seating to create a simple yet impactful architectural form.
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Caption: The cantilevered roof of the Eric Tweedale Stadium.
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Prefabricated Timber Structure

?There was a huge amount of customisation
in the project? from ensuring the bracing fit
One of the benefits of a timber structure is
inside the wall thicknesses to the precast
the ability to prefabricate off-site and install
concrete lift shaft,? says Simkovic. ?Rubner
in sections. Timber construction specialists
and Northrop were keen to keep the design
Rubner split the construction of the Eric
intent without any changes to the
Tweedale Stadium into three distinct phases,
appearance of the timber, however, allowing
which were informed by production and
us to realise the project?s vision.
shipping constraints as well as installation
Prefabricating the structure off-site was
procedure. The circular penetrations in the
essential to this.?
roof purlin for the siphonic system were also
done in Rubner?s off-site plant, simplifying
the on-site construction process.
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Caption: The structure was prefabricated off-site and segmented for transport in containers with concealed, factory-assembled connections for ease of construction
on site by the contractor, Belmadar. (Photo courtesy Belmadar)
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Interior
The interior of the Eric Tweedale Stadium is
a celebration of material honesty. Timber
rafters and columns are exposed in the
function space, and are complemented by
the raw, polished block walls on the ground
level. As the raw timber structural columns
are a part of the interior scheme, great
attention was paid to the design of the
column?s steel base during the prefabrication
process. ?It?s a very simple and restrained
interior palette,? says Simkovic. ?A warmth
and brightness is created by leaving the
wood and other raw materials exposed.?
Sustainability
Sustainable design was an important
objective of the project, and the timber
construction was key to achieving this. ?The
goal was to demonstrate that this scale of
building can be a highly sustainable
development that is low carbon, low waste 8
and highly energy efficient,? says Simkovic.
Beyond the low carbon footprint of the timber

structure, the stadium has an east-west
orientation to allow for natural
cross-ventilation, passive solar shading, a
rainwater tank for irrigation and toilets, and
there is a provision for photovoltaics and
metering to monitor and reduce wastage.
According to a study by Rubner, thanks to
the net storage effect, Granville Park
Stadium provides an active contribution to
climate protection of around 130 t CO2e.
This storage effect corresponds to the
greenhouse gas emissions of the
combustion of 268 barrels of oil, or truck
transport over 119,878 ton-kilometres.
Additionally, in Austria? where Rubner
Group sawmill RHI is located? about 30
million cubic metres of wood grow every
year. Based on this pace, the 202 cubic
metres of timber used for the structure of
Granville Park Stadium would have grown in
about eight minutes.

8

?
The Future of Timber
at dwp
As the Eric Tweedale Stadium shows, timber
engineering not only allows for the creation
of aesthetically beautiful constructions, but is
essential for greening our cities. By offering
a viable low-carbon alternative to steel and
concrete, we can continue to push the
boundaries of possibility in terms of
architectural expression with less of an
impact on our planet. ?Creating greener
cities is one of the driving motivations at
dwp,? says Simkovic. ?Based on the success
of the Eric Tweedale Stadium, we will
consider timber for future projects first and
foremost for its many sustainability
credentials? but also for it?s impressive
structural potential and its unparalleled
natural beauty.?
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