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Structural Engineering of the Ottawa Convention Centre

Project Summary

Completed in April 2011, the $154 million Ottawa Convention Centre replaced the original, smaller and
outdated, Congress Centre located at the same downtown location. The building structure design
features innovation, complexity and sustainability and was constructed with minimal impact on the
adjacent Rideau Centre and an operating parking garage below. The structure enhances the architectural
iconic front fagade of curved glass providing panoramic views of Parliament Hill and the Rideau Canal.
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Structural Engineering of the Ottawa Convention Centre
Project Highlights

Introduction

The Ottawa Convention Centre, located in downtown Ottawa, replaces the original smaller convention
facility on the same site. The new facility contains 4 levels of convention space, meeting rooms, a
dining/ballroom, and support areas. The $154 million project was completed in early April of 2011.

The Ottawa Convention Centre is immediately adjacent to the Rideau Centre, a large retail complex, and
a two level parking garage is located below the east portion of the new facility. Full operation of this
parkade was required throughout the demolition of the previous convention facility and the construction
of the new facility. 25 mm expansion joints separate the Rideau Centre from the Convention Centre.

The project procurement was by means of a design-build competition with an RFP that included a
demonstration design of the building architecture, structure and mechanical/electrical systems. Adjeleian
Allen Rubeli Ltd was on a team led by PCL Constructors Canada and bbb Architects Ottawa. This team
was the successful proponent in response to the RFP. The building structure features innovative design,
complexity in execution, and sustainability initiatives with an aggressive design and construction
schedule.

Innovative Design

The RFP structural demonstration design featured a reinforced concrete design for all floors with a steel
framed roof. The design included numerous column penetrations in the parking garage below and the use
of the garage foundation walls as part of the seismic force resisting system. Numerous micro piles were
required for the foundation of the new columns and existing south foundation wall The foundation
system for the demonstration design resulted in a seismic site classification of “C”.

In consideration of cost, construction schedule, and minimizing the impact on the parking garage below,
it was decided to offer a structural framing and foundation system dramatically different than the
demonstration design presented in the RFP.

The first decision was to change the framing concept. The structure above level 2 was framed with
structural steel. The level 3 floor, which contained the main conference hall, was framed with steel
composite trusses with a span of 31m over the parking structure resulting in the creation of a single row
of only 4 “super” columns within the parking garage.

The second decision was to create a seismic force resisting system (SFRS) founded on rock and
determine the shear wave velocity of the rock. This decision led to a re-classification of the site to “A”
with a significant reduction in seismic design forces. From level 2 to the main roof, the SFRS is
comprised of structural steel brace frames located to line up with all 4 sides of the main conference hall.
Below level 2, the SFRS is comprised of reinforced concrete shear walls founded on rock. The
combination of the robust SFRS, the lighter structure, and the site classification “A”, minimized the
seismic deformations to meet code separation requirements at the 25 mm expansion joints.

The selected structural system provided a bonus to the Client in the form of flexibility of the second floor
meeting room area. With the clear span at level 2 in the area of the parking garage, a significant area
could be configured as a column free secondary convention space, although moveable partitions were
provided to allow for the option of smaller meeting rooms.

Complexity

The structural system has a new steel framed structure above level 2 and the west portion of level 2. The
existing concrete structure at level 2 and below was retained, although at the west side of the building,
portions of the concrete structure were altered and in other areas, new concrete framing was added.

The SFRS is a complex system with a mix of structural steel brace frames and reinforced concrete shear
walls. The level 3 slab is concrete diaphragm transferring horizontal forces between these 2 systems
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within the SFRS. Extensive new seismic collector beams at level 2 transfer seismic forces from the
concrete diaphragm slab to the shear walls.

Special design details were required for the south brace frame at level 2 above the parking garage below.
This brace frame is a truss spanning 30.8 m while at the same time transferring horizontal seismic shear
to the concrete diaphragm slab. At each panel point at the bottom of the truss, vertical steel brackets
extend down below the truss bottom chord to engage horizontal concrete brackets with sliding bearing
pads that permit the transfer of horizontal forces to the level 2 structure but not vertical forces.

The 25 mm expansion joints impacted the stiffness requirements of the steel brace frames, particularly
torsion considerations. A three dimension analysis was carried out on the brace frames using ETABS and
numerous adjustments to the bracing stiffness, with re-runs of the analysis, was required to ensure
relatively uniform horizontal movements along the length of the expansion joints.

The brace frame on the east side of the conference hall had a dual function of resisting seismic loads as
well as transferring gravity loads from the roof and the main conference hall to the super columns in the
parking garage spaced at 18m. Furthermore, at the most southerly 18m bay, the bottom diagonal element
of the truss had to be deleted due to a major access corridor and the south support column had to be
sloped 5.4° in a north-south direction in order to clear an existing pile foundation in the garage at level 2.
This column is founded on stiff glacial till about 1.7m above the bedrock level. The computer analysis
model was adjusted to include a spring support of this column to model the foundation stiffness as all
other columns are founded on rock.

Steel columns located at the west perimeter are sloped to follow the general profile of the curved exterior
glass wall . This geometry resulted in significant tension and compression forces at level 3, 4 and the roof
with the change in the column slopes at each floor. These forces are transferred through the floor
diaphragm to the steel brace frames. The distribution of these forces within the floor diaphragms was
complex and required computer analysis to resolve.

The gravity loads of the curved exterior glass wall on the west elevation are supported on a series of HSS
508X305 beams which were labeled the “keel beam” due to its appearance as it is expressed
architecturally. The keel beam is curved in two directions and is supported by means of horizontal HSS
struts to the sloped columns. The loading on the beam and support struts was complex with numerous
load combinations to consider and in some local areas, steel plates had to be added due to the high stress
levels.

Sustainability Initiatives

The roof of the previous convention facility was framed with steel trusses spanning 54m. These steel
trusses were salvaged and re-used for the roof of the new facility. The roof of the new Convention Centre
has a span of 60.56m. The re-used trusses were centered on the span, located between new trusses, and
cross trusses at each end transferred the re-used truss reactions to the new roof trusses.

Most of the existing concrete structure below level 2 was retained to be incorporated into the new facility
notwithstanding the complexities that resulted with existing head room and the tie-in to new concrete
framing.

Client Satisfaction

The new Ottawa Convention Centre was completed on schedule and within budget. In one year of
operation, it has hosted 562 events including 40 national and international conventions. The economic
impact is reported to be over $83 million with over 1,100 jobs created. Over the next 5 years, the
economic impact is forecasted to generate $257 million in Ottawa. The facility received the Tourism
Industry Association of Canada 2011 Award for New Business of the Year and the City of Ottawa
awarded to the designers an Urban Design Award of Merit. The Client is very pleased with their
successful new building.
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