A gravity-defying engineering system traditionally reserved for
building bridges has been employed by Architectus to thrust
the ends of a new school building 10 metres into space.
Words Rob Gillam Photography Brendan Finn
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E

ntering Tintern Schools for the first time, it is
clear its landscapes are cherished. Its many
buildings skirt around the ‘shore’ of generously
turfed sporting fields and are linked by a series of
bushy gardens and stands of mature trees.

he says. “Steel gives great strength, particularly
when it’s used in tension. It is engineered well and
you minimise material waste and on-site welding
because it can be fabricated off site. Assembling it
as a kit of parts made for great economy.”

When he approached the design for a new building
– at the geographical and hierarchical middle of the
school – Architectus design principal James Jones*
took this into account by extending its two wings
around a gigantic gum tree.

At a “crunch time” in the build, it was discovered that
delivery of the composite panels which are made in
the US would be delayed,” says Jones. “Because of
the lead time, the shop drawings for the wall panels
had to be signed off before the steel work went up.
Normally you’d get to measure and then work out
tolerance but in this case the steel frames had to
go up first.

“The way the pavilions make way for the trees is
a bit of a reference to the Plywood House Hertzog
& deMeuron designed, where they gently splayed
a modest house around a tree,” Jones says. Here,
though, the concept is exaggerated by largely
separating the wings from each other to physically
embody the school’s parallel learning model which
tailors the years seven-to-nine curriculum into
separate classes for girls and boys.
Privacy between the wings is maintained via an opaque
all-in-one cladding and glazing material that allows for
daylight penetration. The wall cladding is punctuated
with strip windows that provide controlled views.
Tintern Schools’ business and site manager Damien
Horman says that investment in design systems
early in the process paid dividends during the
build. “James helped us with some key decisions
to keep the building within budget, including the
structural steel system and the prefab Kalwall
cladding, both of which allowed for speedy
erection,” Horman explains.

“The repetition of the steel frame for the cladding
– which is constructed from standard universal
steel sections – was critical in this regard and
the mathematical precision of the builder was
to be admired,” Jones adds.
Jones also selected steel to roof the building.
“Because we conceived the building like two
big horizontal boxes floating in the landscape,
we didn’t want the roof to attract attention to
itself; it’s more about what’s inside the building.
It’s a big roof but we wanted it to have a low profile.”

LYSAGHT KLIP-LOK® 406 profile made from
COLORBOND® steel in the colour Shale Grey™
was selected for its connection to the surroundings,
Jones says. “COLORBOND® steel Shale Grey™
represents a colour often found in the Australian
landscape,” he says. “We wanted it to fit with the
tone of the landscape and not differentiate itself
too much from the other buildings. It does of course
stand out, quite literally, but at the same time it
seems like it’s always been here.”
Structural steel including Universal Beams for both
beams and columns contributes to the building
envelope, but as Jones says: “There is only one
cross-section through the two wings so there’s only
one structural section. It’s effectively relying on a
box frame for the 60 metre-long extruded sections.”
This is where architecture and engineering combine
to perform seemingly magical feats.
Jones has created such structural illusions before.
In 2008 with Heffernan Button Voss Architects (HBV),
he and engineer Jim Gandy designed a post-and-rod
tension system to create a column-free 43-metre-wide
roof with a 12-metre overhang for Aurora Energy’s
Southern Operations Facility in Tasmania (see Steel
Profile 102). His next seamingly gravity- æ
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“Once the building’s floor level was established, it went
up in just two weeks. We estimate that this helped us
deliver the project 10 per cent under budget.”
Jones agrees that economy is one of the reasons he
specified steel for the building’s structure. “We needed
a lightweight and economical material. We could
have tried to build with other materials but we’d have
been looking at much bigger structural members,”

“We wanted to make the building like two big horizontal
boxes floating in the landscape”
ABOVE: The structural system allows for a generous cantilever from the last column that ‘floats’ the pavilions 10 metres into space and creates an outdoor undercover area
BELOW: The schools’ grounds are cherished and the architects took this into account by extending the building’s two wings around a gigantic gum tree

A Vierendeel truss minimises
diagonal members and
places the structure over
the classrooms so they sit
inside, rather than on it
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defying project with HBV and Gandy was Tasmania’s
Transend Primary Store (Steel Profile 107), which
eschewed bulky internal steel portal systems for
a lightweight external truss that suspended a roof
of bridge-like proportions, spanning 54 metres.

The concrete columns below the classrooms were
deliberately propped high, to account for settlement.
Horman says that when they were removed “there was
a bit of doubt in my mind for a moment that the building
might not hold up. I think everyone held their breath.”

The Middle Schools’ pavilions effectively rely on
a clever box frame modelled around a Vierendeel
truss. As Jones explains: “Rather than putting big
beams through to hold up the floor and putting the
classrooms on top, the structure goes right over the
top of the classrooms so they are inside the truss,
rather than sitting on top of it.

Of course, the cantilevers did not collapse and they
now provide ‘free’ covered space underneath the
building. “Almost like a redefinition of the veranda,”
as Jones puts it.

“The truss minimises the number of columns you
need,” Jones says. “It effectively negates the
need for big diagonal members. It’s almost like
a portal frame in three dimensions.
“I’m not the engineer so I won’t profess to say
exactly where all the forces are going,” he adds,
“but the roof, walls and the floor all work together
to create the structural box”.
Jones worked with structural engineer Phil Gardiner
of Irwinconsult who admits Vierendeel truss systems
aren’t often employed in buildings. “It’s not a common
system but James had a vision of how he wanted
the pavilions to look and he wanted a particularly big
cantilever – it’s close to 10 metres on the roof,” Gardiner
says. “We needed to find a way to elegantly achieve
that, without throwing in massive structural members
that would upset the look of the architecture.”
A number of schemes went backwards and forwards
between the architect and engineer before they
arrived at the truss which, Gardiner says, “is a
truss but in reality is a little cable-stayed structure,
like a little bridge”.
“A 10 metre-deep cantilever is starting to get out there
in terms of pushing the boundaries,” he concedes.
“We had to do some serious analysis because we
were concerned about the foot-borne vibrations.
“We did a lot of software modelling but once we had
the specs locked in, it was relatively straightforward.”
Just as the foundation of Tintern Schools is Anglican
faith, Jones wanted the cantilevers to personify his
faith in structure. “It might sound a bit clichéd but
one of our embedded ideas was to have faith
in the building’s ability to seamingly defy gravity,”
he says. “We wanted the cantilevers to express
an optimism.”
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For students and teachers, spending time in the end
classrooms that release the view to the school’s oval
is similarly prized. “It’s quite a delightful place to be,”
says Horman. “When you’re up in the classroom you
feel like you are in the tree-tops. You feel calm and
welcome. The staff and the kids love it.”

ABOVE: Spending time in the end classrooms, which
release views to the school’s oval, is highly prized
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BELOW: An opaque all-in-one cladding and glazing
material allows for daylight penetration. The repetitive
steel system for the walls was built ahead of the
cladding installation, requiring mathematical precision

9

6

SITE PLAN

PANEL SAYS
This is at once an understated and bold design

How does Jones feel about the building now it is
complete? “It has a level of finesse that I think makes
it successful,” he says. “It’s a robust building with a
bit of an industrial feel to it, but it doesn’t look harsh
or heavy. I trust that it delivers what we set out to do,
which was to create some beautiful classrooms.”

that uses Vierendeel trusses to achieve two finger-

Jones however doesn’t give too much weight to his
opinions. “The most pleasing thing about this building
is how other people respond to it. I think the measure
of success is found in how people identify with a
building.” He’d have been overjoyed, then, to hear a
teacher tell me: “The feeling you get from being up
here is priceless. If only you could bottle it...” SP

architect refer to his collaboration with the structural

like cantilevered forms, which give the building a
distinctive appearance and provide covered outdoor
space. Inside, the classrooms have a light and cool
feel, with a lofty outlook across the tree canopy
and landscaped grounds. It’s refreshing to see the
engineer in this design. At first glance, one might be
forgiven for overlooking the innovative use of steel
in this project, but the incredible cantilevers provide
evidence of the embedded ingenuity that forms
the backbone of this unique school building

*James Jones has since left Architectus to co-found Jones Moore –
Architecture, in Tasmania.

“When you’re up in the classroom you feel like you are
in the tree-tops. You feel calm and welcome”
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