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A Case Study on Designing Superslim in Melbourne
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Kristen is a British trained architect with a Masters of
Architecture from SCl-arc in Los Angeles. He worked with
Herzog & De Meuron on the Tate Modern, winning the UK's
National Prize for architecture, the RIBA's Stirling Prize. Kristen
became a Director of Bates Smart in 2005. Kristen's work
includes Collins House, the world’s second-most slender
residential tower at 466 Collins Street Melbourne, as well as
high-end luxury projects including Capitol Grand, 35 Spring
Street, Eastbourne, Crown Metropol and Crown Mahogany
Room. In 2012 Kristen won more than 35 awards for his work
on The Royal Children’s Hospital.
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Collins House Melbourne, the newest super slim tower to hit the global stage, will be the most
slender tower in Australia and the fourth globally. The momentous ultra-slim line tower with a
slenderness ratio of 1:16.5 is designed as an entirely integrated architecture, interior, engineering
and construction design solution and employs world’s first prefabrication and documentation
methodologies. The narrow site required the team to invent a 3D prefabricated composite
construction system that radically reduces construction timeframes, kick starting the viability
of the development and overturning the traditional economic and development parameters of
building tall structures. This revolutionary approach to the delivery of the project required the
project team to assist in the development of innovative fabrication opportunities, using BIM to
enable an accelerated construction process. “The design of this tower is uncompromising in its
use of contemporary thinking almost unseen in today’s world of high rise development.”

Keywords: BIM, Design Innovation, Melbourne, Prefabrication, Residential, Superslim
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The Architect’s Brief

‘Through engineering and systemization, we seek
to create an adaptable, durable and sustainable
ultra slim residential tower for Collins Street,
Melbourne’s foremost prestigious address.

Melbourne’s CBD is a world renowned
Victorian cityscape, featuring a diverse
classical palazzo, neo-gothic and arts and
crafts building stock. Largely unified by a 40m
height limit, the city has recently absorbed
significant physical change through the
technological construction innovations of
the mid-20th century. Today, Melbourne is
addressing the next generation of physical
change, leading to a quest for super tall
buildings and a significant scaling up of
urban density. This new height is almost
entirely built for the incoming demands of
population growth (increasing by 90,000+
per annum into Melbourne alone) and to
service Melbourne’s appeal to offshore foreign
property investment.

466 Collins Street, now Collins House, is
centrally located on a compact site between
King and William Street, immediately
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adjacent to the CBD's legal, financial and
business services sector.

The site’s immediate vicinity has a rich and
noble architectural pedigree, which has in
recent times lost some of its energy and
cultural appeal. However, there is now a
renewed interest within the city in making this
a relevant and highly attractive place to live
and work, to finally complete the connection
between the 'Paris-End’to Docklands.

Figure 1. Site location (Source: Bates Smart)
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Figure 2. Location plan (Source: Bates Smart)
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The location presented an opportunity
to deliver a highly contemporary and
technologically innovative construction
solution that would make inner city, small
footprint sites viable for redevelopment.

Project Description

The Collins House site has an existing 11.5m
Collins Street frontage and 480sgm footprint,
with rear vehicle access from St. James Lane.
The site comprises of one allotment, with

adjacent party walls on either side of the title.
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An existing three-story building, currently
known as Makers Mark building was formerly
built to house a Victorian shipping company,
Huddart Parker & Co, and presents as a well-
liked lower scaled heritage building, whose
embellished facades loosely derive from art
nouveau and arts & crafts sources.

A premium luxury residential development on
the site, right in the heart of the business district,
capitalizes on the intimate scale of the Markers
Mark building, and captures and extends the
lessons learned by Melbourne’s first completed
slender tower, Phoenix apartments, built by
Equiset construction in 2013.

This experience sparked an interest in Equiset to
develop another small footprint site with a much
taller proposition. Bates Smart found such a site
and presented this opportunity to Equiset in an
off-market sale, leading to our engagement.

The first port of call however, was a structural
engineering analytical review by 4D Workshop
to ratify the theoretical basis of building of a
maximum-sized, ultra-thin tower situated on its
narrow footprint.

Work then began on the creation of a robust
planning argument. The site had numerous
overlays which had to be respected, and
inevitably the development strategy was
mediated through Melbourne City Council
and Victorian Heritage advisors, to ensure the
maintenance of good quality streetscapes and
Melbourne’s distinct sense of place.

The Economical Argument

Within Australia, particularly within the CBDs

of Melbourne and Sydney, small development
sites are becoming viable as apartment sale
prices increase. Land and construction costs
have likewise risen, leading to lower gross
returns and driving a need to maximise site yield.
Coupled with this, end users are becoming more
discerning in balancing cost and location.

A focus on increasing productivity,
systemization and a more streamlined design-
to-production process with faster off-site
prefabrication was therefore necessary to
deliver development viability.

The project presents itself as an alternative
construction proposition for the Australian
property sector, offering the industry the ability
to create and construct unique designs, with
more competitive cost parameters and faster
construction timeframes.

The Proposition

The tower is formulated using an‘H-frame
vertical cantilever structural strategy using four
shear walls to provide structural integrity. A

Figure 3. City context (Source: Bates Smart)

B3 mhes CRR: II%E)

Figure 4. Heritage facade restoration (Source: Bates Smart)
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mass damper on top of the structure stabilizes
its performance against live loads, principally
the intense wind movements characteristic

of Melbourne.

A robotized, single lifting car stacker rises
up at the rear of St. James Lane, rising up 14
levels to create 115 car spaces with a three-
minute delivery time.

A one-and-a-half-level basement is used to
house the building’s switch room, security
room, pump and tank rooms. Bike storage
and substation are on grade with the main
foyer lounge entry off Collins Street. Three
passenger lifts are centred on the western
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boundary wall, with scissor stairs located
directly opposite for the first nine levels,
effectively splitting the building footprint
into front accommodation and rear car
stacker volume.

Investigation of the simple box-like extruded
form determined that the total gross floor
area still fell short for financial viability. At this
point, the client team began a negotiation
with the adjoining heritage property owner
to purchase air rights, allowing the built form
to both cantilever over this property and gain
permanently unencumbered views. It was
found that a cantilever could off-set from the
vertical structure by 4m, which subsequently
increased the developable yield significantly
by over 130 square metres per floor, just over
6000sgm total gross floor area.

The escape stair was then able to be moved
back to sit on the western boundary wall
alongside the lifts, releasing the prime real
estate to the east. A combined waste shoot
was incorporated into the core, to comply
with new Melbourne city recycling policies.
The remaining plant was distributed within
the tower to maximise developable yield
and frontage.

An important element in achieving planning
approval was our approach to the existing
heritage building. At the time, a number

of high profile tower projects had gained
permission to demolish all of the internal
structure and finishes of old building stocks
with the heritage retention had been limited
to fagade only. Here, we embarked on a
more comprehensive retention strategy

to take advantage of the unique interior,
invoking the atmosphere of a private club.
The boundaries between new and old
structures were therefore brought into
question. Rather than distinguishing the
natural junction, a blurring strategy was
instead chosen. The rear structure of the
heritage building was to be demolished in
order to build the tower above, but it was
agreed to comprehensively map internal
columns, encasements, cornices and
coffered ceilings and rebuild these details in
the completed building foyer.

The arts and crafts facade will be brought
back to life, stripping off its black paint finish
and returning it back to its original stone,
clay tiled and masonry fagade.

Debate with the city planning authorities
surrounded the visual separation of the
tower form to the three-storey heritage
building below. An extensive street level
view cone analysis was undertaken, leading
to a stepped setback for levels 4 to 10.

This ‘ziggurat'stepping outline strategically
worked to separate the forms whilst ensuring
that a maximal development internal floor
area was achieved.

The Final Design

The completed design rises up 57 levels and
195m total height from its base width of
11.5m, extending to 14.5m as it cantilevers
over the adjoining building. Construction cost
will total over $200M.

The development consists of 263 luxury
one-, two- and three-bedroom apartments,
including a 245sgm double-story penthouse
on levels 56 and 57 featuring inbuilt fireplaces
and opulent materiality, with 180" views

over Melbourne’s CBD. Four half-floor sub-
penthouses make up levels 54 and 55.The
penthouse comes with three car spaces,
whilst the sub penthouses come with two
car spaces with an option to buy one more.
Resident amenities in the building reinforce
the sense of a private club, including an
executive lounge and roof terrace with views

Figure 5. Structural concept (Source: Bates Smart)
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Figure 6. Carstacking system (Source: Bates Smart)
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up and down Collins Street. Additional private
dining and entertainment zones can also be
booked at the level 27 club.

Originally put forward as an extruded in-situ
cast concrete system conceived through an
advanced slip-form shuttering construction
strategy (incorporating simultaneous glazing
installation), the structural strategy was
eventually discounted due to cost, driven by
the inherent slower and more complicated
nature of in situ concrete and lack of lay-by
space on site. A hybrid, primarily prefabricated,
steel and concrete solution was instead
pursued, which brought significant cost savings
for the project and ultimately underpinned the
project's commercial viability.

The final facade design reflects its prominent
and premium location on Collins Street.
Three of the facades are almost entirely
encased by double glazed curtain wall
system. The facade paradox was the blank
facade to the west, left windowless to allow
a plausible future tower development of the
neighboring site, but remaining significantly
prominent in the interim.

A large scale fret pattern was explored as
a way to unify and invigorate the overall

appearance of the building. A herringbone
pattern was selected as subtly inferring the
historic patination of the existing building.
The fret pattern will be a highly polished
aluminum fascia element sitting flush with the
surface of the glass and concrete almost like
an embossed finish. This continuous wrapping
patterns sits within the curtain wall breakup
and is articulated to maintain open views
from within.

The strategy becomes more embellished
further down the building, as it descends into
the rear laneway environment. An important
component of the planning strategy was to
bring a unique visual activation quality to the
laneway, verging on a public artwork. The fret
work evolved into an extruded form, pushing
outward to form texture and grain.

Development Conclusions
- The progression of the project’s
development has been enabled
through teamwork and the desire
to create a breakthrough building
in Melbourne.

- The basis and viability of the project
is still to be entirely ratified and it
awaits construction.
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Figure 7. External view (Source: Bates Smart)
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- The unique circumstances of site
size, innovative construction
technology, economic viability,
marketing strategy and town planning
systems have efficiently synchronized
to make this the most unique
construction being undertaken in
Melbourne, if not Australia.

The Structural Engineering Brief

4D Workshop was introduced to the Collins

House project by the initial developer Equiset,

to push the engineering of the prospective
tower to its absolute engineering limit
without any encumbrances. 4D Workshop
set about creating a structural system that
maximized the site footprint of 11.7m x 40m,

whilst being mindful of the limited site access.

To maximize building height, a number of
engineering principles were established:

- Utilize the entire site footprint to create

the primary stability system thereby
maximizing building stiffness.

- Utilize the full weight of the building
to ensure vertical elements do
not experience tension under

serviceability conditions, so that
the structure remains elastic under
service loads.

+ The shear centre and centre of mass
shall be co-linear for the full height
of the building to ensure there is no
magnification of accelerations due to
torsional effects.

- Structural stiffness should remain
relatively constant for the full height
of the building.

- Utilize story drift limits for facade, lifts
and internal finishes systems.

- Utilize the maximum potential
of damper systems to meet ISO
standards for building motion limits.

The Original Scheme

The original scheme utilized concrete shear
walls on each side boundary, located 100mm
inside the site to allow for construction
tolerances and earthquake pounding
requirements, the north and south elevations
were column-free and open to maximize
available light and views. The side walls were
connected by two transverse shear walls
creating a box for tensional rigidity and an
overall H section for maximum stiffness in the
critical east-west direction. An overall building
height of 225m above Collins Street ground
level was deemed feasible. With a structural
footprint of 11.5m, the tower’s slenderness
ratio was 20. The tower consisted of 65 levels
of mixed-use office and residential levels, with
an average floor-to-floor dimension of 3.5m.

Buildability is also a critical design consideration
for tall slender buildings, because inherent

to tight building sites are a lack of access for
construction activity, including deliveries and
materials handling. The entire structure was to
be constructed as a jump form to enable the
structure to be extruded from foundations to
the top. Facade installation was to occur within
the climbing screens below the jump system
to close off the building progressively.

Figure 8. Plan (Source: Bates Smart)
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Development of the Design

The purchasing of air rights created a
development opportunity at the expense of
structural efficiency. The floor system above
level 14 now cantilevers out 4.5m beyond the
eastern edge, shifting the building’s centre

of mass off centre. Openings in the east wall
caused a reduction in building stiffness and
shifted the centre of rigidity in the opposite
direction. These combined effects contributed
to a magnification of accelerations due to
torsional effects. In response, stiff floors with
reduced openings in the east wall were
introduced at levels 27 and 47 to improve
torsional rigidity.

Planning restrictions subsequently limited
the building height to 190m from the Collins
Street level, resulting in a slenderness ration
of 16.5. With a reduction in floor-to-floor
heights, the reconfigured scheme comprises
60 levels. The reduction in building height
partly offset the structural compromises
created by the introduction of cantilever
floors over the east boundary.

Two large liquid tuned damper tanks are
required, one in each direction. A 400 tonne
damper tank of approximately 15m long x
5m wide x 6m high is required to control
accelerations in the north—south direction,
and a smaller damper tank is required to
control accelerations in the east-west
direction. These tanks are located at the plant
room levels to the top of the tower.

Structural Engineering Conclusions
- Collins House is a narrow site on a
busy street in Melbourne’s CBD
with limited access for construction
deliveries and materials handling.

« Build narrow and tall, to cantilever
over the adjacent heritage building
and to construct using the benefits
of offsite construction by utilizing
precast and modular systems.

ECI Strategy and Design to Fabrication

The Bates Smart team developed the design
up to a 40% design development level

prior to a pre-tender ECI (Early Contractor
Involvement) process. The ECI strategy was
established due to the project’s overall
complexity, desired construction timeframe
and the challenging constraints of the narrow
inner city site and thus the Hickory Group was
introduced to the Collins House project as
part of the ECl strategy.

Hickory identified opportunities for a
prefabrication strategy (as articulated by 4D

Figure 9. External view (Source: Bates Smart)
E9. SMENE CRR: %)

Figure 10. Luxury apartment (Source: Bates Smart)
E10. REAE KR I%H)

above) for floor and facade components,
which was taken into account at tender
time. The design team developed the floor
and facade prefabricated modules with the
Hickory Group using advanced parametric
BIM tools. This process lead to a unique
design to fabrication approach for the Collins
House project, and established the Hickory
Group as the successful tenderer.

Advanced Parametric BIM

The parametric modelling systems can be
best described by its ability to handle inter-
object dependencies. The development of
these geometrical arrangements, capable
to build anticipated variations between
objects through an evolutionary design
process, are at the centre of focus of a
design to fabrication approach for the
Collins House project.

Parametric modelling capability allowed

the design team to explore multiple design
iterations very quickly based on chain-linked
objects, optimise building components
including facade breakup, and ensure an
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optimised and rationalised fagade design

and structure with a high level of repetition,
hence allowing for an efficient design without
compromising the design outcome.

BIM Workflow

The team designed, with Hickory Group,
prefabricated floor components using a single
parametric model (Revit family) capable

of reflecting various design scenarios to a
level of detail that directly translate into the

fabrication process of the composite structure.

A critical aspect in the early stages was the
crane/ lifting capacity, which informed the
size of prefabricated elements.

The Revit model is based on a federated model
approach, meaning that the overall model is
comprised of a number of linked, separate 3D
models. The integration of the prefabricated
elements into the federated model was
undertaken as an additional, separate model, in
addition to the already established base build,
facade, heritage and interior model. Working

in parallel with the already established models,
the prefabricated floor components replaced
step by step the existing floor geometry in the
base build model.

The Revit family (3D parametric model)
includes the actual member sizes, slab
thickness, and services penetrations for each
of the up to 11 components per level.

A clearly structured, phased review
process allowed for the prefabricated

floor components to be coordinated
against architectural, structural and service
requirements. The level of detail in the
Revit families was increased following
each coordination/sign-off gate. The Revit
families are issued to the Hickory Group
for the fabrication process following the
coordination/sign-off process.

Conclusion
- Digital design and documentation
platforms offer new ways to
collaborate.

- BIM deliverables leading to ‘design
to fabrication’can significantly
contribute to the accelerated delivery
of projects.

- Traditional project phases and
deliverables need to be reviewed and
adapted to respond to, and foster,
innovation in the market.

« The architect’s role can extend into the
shop drawing and fabrication process.

An aspect ratio of 16 makes Collins House
the slimmest tower in Australia, and one

of the slimmest in the world. The unique
development proposition of Collins House
has been enabled by developers who have
shared the vision, passion and technological
appetite to take on this unorthodox project
and bring it to reality. It demonstrates the
increased viability of developing ultra-thin
towers, as modular construction technology
resolves how to build more economically
and collaboration with planning authorities
to address urban accommodation pressures
leads to radical design concepts.

Overall Conclusions
« The project is classified as a
‘skinnyscraper’or ‘ultra-thin tower, due
to its exceptional aspect ratio of 1:16.

- The development proposal relied
on the purchasing of air rights and
adopting a large cantilever to gain
more floor area.

- Retaining built form heritage was
key to a positive planning outcome
- integrating and harmonizing the
superslim tower into its inner CBD
prestigious address.

- The documentation, which has
seen the extension of Bates Smart’s
documentation into shop drawing
stages, has been based on using a
parametric BIM model developed by
Hickory Group. It is shaped around the
use of a hybrid, prefabricated building
system, which unites the steel
framing and prefabrication assembled
components into a 3D, highly
adjustable virtual model, jettisoning
the need for shop drawings.

- Contemporary modular assembly
systems can support the viability of
constructing multiple unique crafted
3D structural assembly of elements,
allowing for diversity in unit planning.

As an interesting aside, and following the
planning approval for Collins House, the recent
Amendment C262 to the Melbourne Planning
Scheme has instituted new rigorous controls
and restrictions with regards to plot ratio and
mandatory setbacks, which will limit other
ultra slim towers from being construction in
Melbourne for the foreseeable future.
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