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and physical integration strategy for 
the library; its structural design needed 
to be integrated directly with the LRT 
structure. The library’s structural grid 
was defined very early in the design 
process and the design needed to 
continually respond to the LRT as we 
moved up through the building.”

The LRT encapsulation was 
unprecedented—a first for Calgary to 
incorporate a working LRT line into a 
building in the city, never mind the first 
time an encapsulation has been used 
as the foundation for a landmark library.

“The New Central library will be 
a great cultural icon for the City of 
Calgary and a gateway project to the 
emerging community of East Village,” 
says Susan Veres, senior vice-president 
of strategy and business development 
with the Calgary Municipal Land Cor-
poration (CMLC).

Building the new library above 
the LRT tracks was an interesting task, 
from concept to completion. The 
original concept provided to design 
consultants was one that fully encap-
sulated the tracks so they could be 
isolated, legally and structurally, from 
the library. The structure was going 

to span on either side and above the 
tracks, creating fully separate struc-
tures, but the buffer zone requested 
by Calgary Transit was so large there 
wouldn’t have been any useable area 
left for the ground floor of the library 
and it would have far exceeded initial 
anticipated costs of the encapsulation 
phase. 

Another option was building the 
encapsulation as a temporary struc-
ture and constructing a separate foun-
dation and floor system—but that 
would have meant double the con-
struction fees. Not very cost-effective.

“An innovative solution allowed 
for a deletion of the buffer zone and 
for the walls of the encapsulation 
to also function as the walls surround-
ing the LRT and the library. In the end, 
approximately 40 per cent of the New 
Central Library columns were incorpo-
rated into the structure of the walls of 
the encapsulation,” says Rob Adam-
son, an architect at DIALOG.

After installation of the grade 
beams was done on each side of the 
tracks, prefabricated panels were put 
up to create a barrier and become the 
formwork for the structural wall.

Libraries provide the means to learn 
how to be more than what you 

were before you engaged with the 
building and its services. Libraries are 
about enrichment, meaningful con-
nections,  and growing  individual and 
collective know-how.

When plans and construction came 
together for Calgary, Alberta’s 240,000 
square-foot new central library (NCL), 
the architects and design teams were 
faced with challenges that forced them 
to pool their collective know-how to 
create a one-of-a-kind opportunity. 
Chief among those challenges was 
ensuring the structure had a stun-
ning envelope while building a tunnel 
around 150 metres of the city’s active, 
underground light rail transit (LRT) track. 
The tunnel, which curves up a slope 
toward the surface and turns into a ter-
raced plaza above the tracks, had to be 
built while the C Train was running, to 
create the library’s dramatic entrance.

“The LRT was a driving force 
behind the library’s shape,” says Den-
nis Rijkhoff, a designer with Snøhetta. 
“Because it divided the East Village from 
downtown, ramping up and over that 
became a large part of the landscape 
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The LRT was a driving force behind the 

library’s shape; its structural design 
needed to be integrated directly with the 
LRT structure. Photos: © MIR & Snøhetta

FAR LEFT
The New Central Library will house 

approximately 600,000 books.
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Another factor impacting the 
building’s design was the shape of the 
contact wire that powers the trains. 
The wire decided the shape of the top 
of the encapsulation. The contact wire 
was taken off its support poles, recon-
figured with new support beams, and 
then enclosed using a precast double-T 
panel system, keeping the encapsula-
tion roof as low as possible.

“The roof of the encapsulation sup-
ports a geofoam filler and concrete 
slab forming the floor of the library,” 
explains Adamson. “The lightweight 
geofoam was used for its cost-effec-
tiveness and reduced dead-load on the 
encapsulation.”

Incorporating the encapsulation as 
part of the foundation required major 
design decisions to be made in the 
early stages of the project. The encap-
sulation design was finished when the 
library design was only in the schematic 
stage. The new encapsulation also had 
to meet current code regulations for 
smoke evacuation and fire protection, a 
considerable challenge, says Adamson, 
since code requirements became more 
restrictive after the tunnel’s original 

design had already been completed. 
For smoke evacuation, the encapsula-
tion required resolving and upgrading 
systems for the entire length of the 
tunnel, which called for sophisticated 
modelling of possible fire conditions 
within the tunnel and major fan 
upgrades for smoke exhaust within 
existing fan rooms off the library site.

“One of the most important 
design challenges was that the opera-
tion of the LRT could not be disrupt-
ed.  Construction had to entirely take 
place from the outside of the tunnel 
envelope and have no scaffolding or 
other construction elements within a 
distance of the tracks and trains,” says 
Adamson. “A double-T precast con-
crete panel roof system was used to 
quickly sequence the installation, and 
a temporary steel enclosure was con-
structed at the north end of the tunnel 
to protect trains, as the new building 
projects beyond the tunnel entrance.”

It took 18 months to complete the 
encapsulation, 40,000 labour hours, 
9,150 metres of installed cable, and 
2,500 cubic metres of concrete. Pilings 
to support the walls and roof were 

driven down 32 metres, with 420 metric 
tonnes of rebar used to support the pil-
ings and 53 rooftop panels. 

The team worked 40 hours straight 
to install all rooftop panels in one fell 
swoop during a 48-hour shutdown to 
work on LRT infrastructure. Pulling off 
this feat required plenty of planning to 
ensure everyone understood what had 
to be done and when, from how long it 
would take to install each piece, to how 
long it would take to remobilize the 
crane and load the next panel.

Planning for the NCL started back in 
2004, when Calgary’s city council com-
mitted $40 million to it. An additional 
$135 million was contributed in 2011 
from Calgary’s Community Investment 
Fund, and the balance (another $70 mil-
lion) was received from the CMLC from 
the Community Revitalization Levy.

Construction of the $245-million 
library began in September 2015 on 
the half-moon-shaped site, which, aside 
from the LRT tunnel that emerges at 
the north end of the property, is chal-
lenging in other ways. Surrounded by 
the National Music Centre (learn more 
about this project in Western Exteriors’ Natural wooden slats will add dimension and a 

feeling of warmth to the ceiling.
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Summer 2016 issue), a condo project 
called N3, and a new Hilton Hotel, the 
NCL spans two blocks at the intersec-
tion of Downtown Calgary and the city’s 
trendy and revitalized East Village. 

The goal of the library is to inspire 
all, bridge the west and east communi-
ties and offer a mixing zone for pedes-
trians who will pass the library on the 8th 
Avenue pedestrian corridor. The height 
of the building will act as one enormous 
truss to create the walkway that joins 
the east and west sides of the building.

“The design of building will catalyze 
development by re-connecting two 
neighborhoods, the East Village and 
the downtown area, that were previ-
ously cut off from one another,” says 
Vanessa Kassabian, senior architect with 
Snøhetta and project manager for the 
NCL. “By bridging the LRT that bisected 
the site, the library will restore the flow 
of downtown’s main pedestrian spine, 
from Stephens Mall to Fort Calgary.”

As the building progresses toward 
its Q4 2018 opening date, the team 
is looking forward to welcoming 
visitors. The NCL will have two-thirds 
more library space than the existing 
downtown location and will house 

approximately 600,000 books. It will 
offer programs and spaces for children 
and teens, recording studios, a multi-
purpose technology common area, a 
lab area, and more.

“With our vision to create the best 
public library in the world, we expect a 
lot of international attention and wel-
come  architects, engineers and librar-
ians from around the world to  share 
everything we  have learned in the 
design, construction and service plan-
ning for  this 21st century library,” says 
Paul McIntyre-Royston of the Calgary 
Public Library. “Right now, about 1.2 
million people visit our current Central 
Library each year. New Central Libraries 
that have opened  recently  around the 
world typically see a three- to five-fold 
increase in visitors.”

No doubt, people will flock to dis-
cover and explore this unique structure. 
The NCL exemplifies design excellence.

Predominantly architectur-
ally ex-posed concrete, radiant slabs, 
under-floor air distribution and large 
span trusses that allow for a column-
free walkway add to the building’s 
intrigue. Designed to resemble a 
graceful ship sailing into the future, its 

glass, geometric exterior cladding was 
inspired by chinook arches. 

The curve of the tracks influenced 
and generated the structural grid of the 
building. The column rows splay from 
the curves, resulting in a grid that has 
not one single parallel relationship.

“Dimensions that set out the build-
ing layout are normally initiated from a 
rectangular grid, which wasn’t possible 
in this case. The architectural team was 
left with no way to dimension the build-
ing using traditional methods,” explains 
Adamson. “Rather than providing 
dimensions for layout, the intersections 
of grid lines, all partition layouts, and 
slab edges were located using survey 
notations of Northings and Eastings. 
This information was derived directly 
from the BIM model and was used for 
X, Y and Z coordinates, which required 
professional surveyors on the construc-
tor’s team to lay out the building.”

This methodology streamlined the 
delivery of the project design informa-
tion and increased accuracy of the 
built project, with construction moving 
along smoothly using this process.

“The site for Calgary’s New Central 
Library was likely to have remained 

The height of the building will act as one 
enormous truss to create the walkway that joins 
the east and west sides of the building. 
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undeveloped if the CMLC and City of 
Calgary hadn’t seen the potential for a 
building to bridge the tracks and create 
a connection between the municipal 
building and the emerging East Vil-
lage,” says Adamson. “The design is the 
result of a competition that focused on 
the response to the urban realm and a 
design that would facilitate a connec-
tion over the LRT tracks. It was unique 
in that it provided an open air public 
access through the building, literally 
creating a gateway using the building 
form.”

Within the building, both light and 
temperature are controlled to protect 
the library’s extensive and valuable col-
lections and to provide plenty of natu-
ral light for reading and working. The 
structure’s operational systems are as 
intelligent and future-proof as techno-
logically possible to effectively monitor 
the interior environment for efficiency 
and comfort.

With encapsulation completed in 
September 2015, construction on the 
rest of the building got underway and 
now the team faces other challenges, 
like forming floors that have a gradual 
curve, installing natural wooden slats 
to add dimension and a feeling of 
warmth to the ceiling and over the 
wooden clad gateway, and ensuring 
the project is completed to LEED Gold 
standards to reduce its impact on the 
environment. 

Architect and design firm DIALOG, 
design architect Snøhetta, envelope 
detailing review consultant Building 
Envelope Engineering Inc., structural 
engineering consulting firm Entuitive, 
electrical firm SMP, and contracting and 
construction management company 
Stuart Olson all collaborated with the 
library’s development team and project 
managers, CMLC and the MHPM (now 
called Colliers International), to ensure 
success with the structure’s perfor-
mance needs and ensuring the project 
stays on track (in this case, literally) to be 
as constructible and cost-effective as 
possible.

“Sustainable design requires a col-
laborative approach from the archi-
tects, mechanical engineers, envelope 
engineers, user groups, operations and 
thermal modeling. DIALOG looked 

to provide passive sustainable design 
solutions to minimize the require-
ments of the mechanical systems,” says 
Adamson. 

Curtainwall delivery was procured 
through a design assist contract with 
Ferguson Glass. Triple-glazed glass 
helps reduce the heat loss and solar 
gain throughout the year, and the 
low-iron content of the glass allows for 
clear views and a natural appearance. 
Computer models were used to analyze 
options, generate performance rat-
ings, and review payback periods. Cur-
tainwall details were examined using 
simulation software to understand and 
optimize thermal transfer and research 
was done to ensure adequate daylight 
would be provided and that the poten-
tial for glare would be reduced. 

A double-pass ceramic frit was 
applied to much of the vision glass to 
reduce glare and heat load. White was 
chosen as the exterior frit colour to 
emphasize the architectural pattern, 
while a dark grey was chosen for the 
interior side of the frit to increase visibil-
ity though the glass.

“With the curtainwall, it was import-
ant for the façade to have a strong 
visual presence. The façade pattern 
references the idea of community by 
bringing together smaller pieces that 
combine to form a composition,” says 
Rijkhoff. “The façade accentuates the 
programmatic design and the pattern 
adds another layer of variety—places 
where you can sit in the sun or the 
shade, places where you have a view of 
your surroundings.”

To meet energy efficiency targets, 
the façade was made of both transpar-
ent and opaque parts. Approximately 
40 per cent of it is high-performance, 
triple-pane glazing, and 60 per cent is 
insulated metal panels. Some of the 
metal panels are covered with a highly-
reflective iridescent coating, giving 
them an interesting look of something 
between glass and metal.

To make the façade in an efficient 
and cost-effective way, it was con-
structed using a typical rain screen 
curtainwall  system composed of flat, 
rectangular units, says Rijkhoff. “The 
pattern of the façade helps mask this 
regularity. We even have some smaller 

panels post-installed over top of the 
rectangular curtainwall  joints,” he 
says.

Multiple mock-ups of the vision 
glass panels were required to under-
stand the impact of high-performance 
coatings on the colour, clarity and visi-
bility aesthetics, and to balance thermal 
performance.

In the heart of the building, a four-
storey atrium with a skylight allows light 
to penetrate deep into the building, 
offering a bright, open space and creat-
ing a visible connection between the 
library’s areas as patrons spiral their way 
from the lower levels with engaging 
programs up to the higher levels that 
house quiet study areas.

The underside of the building is 
clad in red cedar wooden planks, cre-
ating a warm and inviting surface to 
accentuate the scale and importance 
to the gateway as it continues into the 
building, becoming the ceiling, wall and 
circulation surface of the lobby and atri-
um. Red cedar was chosen for the soffit 
because it is relatively local, it has char-
acter, so will show its age as it’s exposed 
to the sun, and it’s durable. It contains 
oils and extractives that make it very 
resistant to rot and decay, which meant 
it could be used on the exterior without 
additional coatings. To meet Calgary’s 
fire codes, the cedar was treated with 
a pressure-impregnated, fire-resistant 
compound.

The podium of the building, 
carved out of the library’s connec-
tive surface, is made of the same 
precast concrete that will make up 
the benches and sloped surfaces of 
the surrounding landscape upon the 
building’s completion.  Rijkhoff says 
the precast panels are formed using 
wooden boards, creating a human-
scale texture and making reference to 
the wooden soffit. All materials chosen 
for the building contribute to the sus-
tainability and energy-saving capabili-
ties of the structure.

“The project is designed to a LEED 
Gold standard,” says Adamson, “and 
the driver was to provide a responsible 
building design for Calgary that would 
be efficient and cost-effective to run, 
comfortable for the users, and sustain-
able for the long-term.”   �

“One of the most 
important design 

challenges was that 
the operation of the 

LRT could not be 
disrupted. Construction 

had to entirely take 
place from the outside 
of the tunnel envelope 

and have no scaffolding 
or other construction 

elements within a 
distance of the tracks 

and trains.”


