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This new 36,000 m², cast-in-place
concrete building is the size of a
football field, and while it has only
four floors it is the equivalent height
of a 10-storey building.
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Project Overview
Ingenium, (previously the Canada Science and Technology Museums Corporation), was established as a
Crown Corporation in July 1990, and operates three museums in the National Capital Region – the Museum
of Science and Technology, the Canada Agriculture and Food Museum at the Central Experimental Farm, and
the Canadian Aviation and Space Museum. Prior to constructing the new C3 building, Ingenium was leasing
three other storage buildings adjacent to the Museum of Science and Technology to house thousands of
artifacts for the three museums in sub-standard environmental conditions. The new C3 building was designed
to replace all of the storage needs of Ingenium with state-of-the-art, controlled temperature and relative
humidity environments, as well as provide labs and offices for various government departments, executive
offices, and meeting and conference rooms.

This new 36,000 m², cast-in-place concrete building is the size of a football field, and while it has only four
floors it is the equivalent height of a 10-storey building. This is due to the functional programming required to
house the wide variety of museum artifacts as well as lab requirements. Over 85,000 artifacts will be stored in
the building, and almost two million 2D pieces. The size and weight of several of the artifacts contributed to
significant structural challenges and required an innovative approach to conventional cast-in-place concrete
design.

The concrete structure incorporates 7.5 m floor-to-floor heights, and 9 m to 12.5 m column spacing to
accommodate the required programming. This was achieved with a cast-in-place concrete flat slab with drop
panels, supplemented by cast-in-place concrete beams where required. The roof slab was also cast-in-place
concrete, and had a sloping top and underside of slab for drainage. Support was provided by cast-in-place
concrete columns up to 1000 x 1200 in size supported on the foundations. The foundations on the west end of
the building were designed to accommodate a future expansion of the building.



Significant loading criteria of 12 kPa and 20 kPa was required for the suspended slabs to accommodate the
weight of the artifacts and the racking and mobile shelving used to store them. The use of mobile shelving also
required more stringent deflection criteria for the concrete slabs, including long-term deflection and creep,
which was all taken into consideration for our design of the cast-in-place slabs and beams. The use of concrete
toppings in the mobile shelving areas required depressed slab areas and additional rebar detailing, but allowed
a flat, level surface to be installed after the initial slabs were cast. One benefit that resulted from the heavy
slab designs was that the conventional shoring and re-shoring practices for cast-in-place concrete
construction were simplified and expedited due to the load carrying capacity of the slabs.

The ground floor level had to accommodate the largest and heaviest artifacts, including steam locomotives. A
350 mm thick, reinforced concrete slab-on-grade was cast to resist the required 35 kPa loading. Due to the
movement requirements of the trains, a portion of the slab was lowered, with a 250 mm thick reinforced
concrete topping to accommodate a network of train rails and rail connection assemblies. The train rails were
also accommodated in the cast-in-place frost slab outside the building to connect the interior and exterior
networks for train travel. Another requirement was recessed cast-in-place maintenance pits so work could be
done on the underside of the trains inside the building.

The lateral force resisting system of the building is a combination of shear walls and moment frames.
Conventional concrete shear walls were used in the longitudinal direction of the building and were
strategically located at interior corridor walls and building perimeter walls where the locations worked with
the glazing and cladding systems. Moderately Ductile concrete moment frames were used at each bay in the
transverse direction to facilitate the layout and installation of the complex mechanical servicing required for
this building. A combination of concrete spread footings and rock anchors were used to transfer the lateral
loads into the founding bedrock of the site.

Other structural challenges included a suspended structural steel feature stair connecting all of the floors, a
two-storey feature curtain wall to display over-size artifacts, and a complex façade incorporating skewed
glazing and display elements.

The completed Ingenium Centre has successfully met all of the client’s requirements. It is as stunning visually
as the artifacts that it contains. It allows public access to its Library and Archives, and will have guided public
tours, showcasing this impressive, state-of-the-art collection storage facility to all.


