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Ontario Cast-In-Place Concrete Development Council

Automotive Centre of Excellence
The Automotive Centre of Excellence (ACE) at the University of Ontario Institute of
Technology (UOIT) is a unique, one of a kind project – it being a single facility that
combines Academic Education and Commercial Research. Furthermore the project
incorporates a prototypical Aerodynamic and Climatic Wind Tunnel Research
Testing Facility which is one of the ﬁrst of its type globally.
ACE is located on the UOIT Campus, also designed by Diamond and Schmitt
Architects. The design of this new campus, located in Oshawa, on the site of the
existing Durham College, fuses innovative environmental technologies with an
inventive re-interpretation of the traditional form of the academic quadrangle, in
order to create a strong central place that is connected purposefully with the
adjacent natural landscape and to the surrounding suburban community.
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Owner

University of Ontario Institute of Technology

Architect Of Record

Diamond and Schmitt Architects

Engineer Of Record

Halcrow Yolles

General Contractor

Carillion Construction Inc.

Forming Contractor

Avenue Building Corporation

Material Supplier

Dufferin Concrete, A division of Holcim
(Canada) Inc

Additional Participants

• Aercoustics

The ACE facility resolves the fundamental challenge of integrating a
commercial/industrial research wind tunnel both at the scale of the campus
landscape and within the conﬁnes of the joint use facility. Balancing the need for a
secure and conﬁdential environment and the aspiration for an open and transparent
engagement of the university was fundamental to the success of the project. The
design intricately integrates public spaces and student study areas into close
proximity of the research facility both within the building and in the design of the
adjacent landscape. The wind tunnel hovers over the campus’ storm water management pond while accommodating a meandering walkway for both students and
staﬀ.

• Aiolos

Diamond and Schmitt worked in close collaboration with Aiolos, the wind tunnel
engineering and design ﬁrm to integrate the climatic wind tunnel into this one of a
kind project. The tunnel engages the building’s structure and building systems to an
extensive level. Contrary to most buildings the ACE facility has been custom
designed to accommodate this monumental piece of process engineering. This
technical challenge extended throughout the design and construction process. The
tunnel will be used to simulate environments ranging from -40 degrees Celsius to
+60 degrees Celsius with wind speeds up to 240 km/h and incorporates a solar array
and snow making nozzles that will allow ACE to simulate driving through either the
Sahara desert or the Arctic.

• LIUNA Local 506

• Aluma Systems Inc.
• Arencon
• Carpenters Local 27
• Crossey Engineering Ltd
• Du Toit Allsopp Hillier
• Harris Rebar
• Ironworkers Local 721

• TSH
• V.A.Wood Associates
Project Facts

• Completion June 2011
• Estimated cost of $58.5 Million
• 138,000 square feet

2 pages-back.pdf 4/3/2012 3:20:58 PM

C

Use of Concrete at the Automotive Centre of Excellence
The utilization of concrete in the Automotive Centre of Excellence was essential in
providing a robust yet simple solution to address the various challenges while showcasing
concrete’s various qualities such as strength and durability, its natural protection against
ﬁres, built-in sound and vibration isolation in addition to concrete’s inherent
aesthetics. The Collaborative Research Facility houses the wind tunnel, MAST test
cell, and four post shaker, each presenting extreme vibration and acoustic isolation
requirements. The wind tunnel is comprised of the test chamber, air circuit, a
dynamometer and a 60,000 pound fan assembly which produces wind speeds as high
as 240 kmh. The fan, which is essentially the wind tunnels engine, is supported on a
1m thick concrete portal frame that sits on an independent foundation that stands
14.5m high. Due to the height of the frame and the potential for extreme horizontal
forces resulting from potential fan blade loss, the portal frame is isolated from the
remainder of the structure. Within the test chamber the test vehicle sits on the
dynamometer which is located below the test chamber ﬂoor at basement level. In
order to deal with the various forces and vibrations present during a test cycle, the
dynamometer sits on a concrete inertia base that measures 11.2m in diameter by 1.5
deep. The surface of the slab has been constructed to a class D ﬂoor ﬁnish to accommodate the tight tolerances of the dynamometers air bearing casters.

M

Y

CM

MY

CY

CMY

K

The use of concrete also extended into the Integrated Research and Testing Facility
where again the intent was to capitalize on the inherent aesthetic and ﬁre protection quality of. The design of the structure was the result of close collaboration between
architect and structural engineer carefully selecting location of shear walls and
standardizing the dimensions of columns used throughout the public spaces.

In 2000, the Ontario Cast-In-Place Concrete Development Council
(OCCDC) was formed to aid the owner/developer, architect/engineer and
design-build contractor in the decision-making process of choosing the
best construction material for the framing system of new cast-in-place
structures.
OCCDC promotes the of reinforced concrete as the construction material
of choice based upon the following advantages:
• fast-track construction
• costs savings
• structural advantages
• environmental considerations
• local economy
The Members of the OCCDC incude
(alphabetical order):
Aluma Systems Inc.

Concrete was also a key element when dealing with the exterior of the facility for both
cladding and site elements. The challenge with the wind tunnel extended to the
exterior, in particular how to isolate the noise inherent to the operation of the wind
tunnel from migrating out into the campus landscape. The solution was to clad the
wind tunnel building with insulated precast panels. In order to expedite erection of
the cladding system, each precast panel measured 6m x 3.2m x 0.32m thick, however,
in order to visually decrease the panel dimensions a pattern of reveals was incorporated
into the design of the panels.

Carpenters District Council of Ontario

Aside from the building, concrete also played an integral part when it came to the site
elements. As a result of the restrictive site limitations, the wind tunnels footprint
extended out into the storm water management pond. This posed a challenge as it
cut oﬀ the access to pedestrian path just west of the building. In order to counteract
this
challenge
a
pigmented concrete retaining wall was provided along
the south of the wind tunnel
to allow the pedestrian path
to continue. Due to the extent
of the wind tunnels air circuit,
the walkway had to be
located at a lower elevation
which resulted in having the
precast enclosure housing
the wind tunnels air circuit
hover over the walkway. In
order to navigate the
various
grade changes,
concrete was once again
utilized in the form or
pigmented precast treads.

Reinforcing Steel Institute of Ontario

Concrete Forming Association of Ontario
Ironworkers District Council of Ontario
LIUNA—Ontario Provincial District Council
Ontario Formwork Association
PERI Formwork Systems Inc.
Ready Mixed Concrete Association of Ontario

365 Brunel Road, Unit #3
Mississauga, Ontario L4Z 1Z5
Tel: 905-507-1122
Fax: 905-890-8122
Email: buildings@occdc.org

www.occdc.org

