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Vancouver Fire Hall Achieves Zero Carbon Certification;
Incorporates Structural Thermal Breaks

By Tracy Dacko, Marketing Manager at

Vancouver’s new Fire Hall 17 reflects the city’s
design challenge to build a structure that meets
the design certification requirements of the
Canada Green Building Council’s Zero Carbon
Building Program, one of 16 such pilot projects
in Canada. The partners are also pursuing LEED
Gold certification and, if approved, the building
will be the first fire hall in North America to at-
tain Passive House certification. These ambitious
targets were set to align with City’s sustainability
policies. According to HCMA Architecture and
Design, the building will reduce operational
carbon emissions by 77 percent, compared with
the fire hall it is replacing.

The 1800 square metre (19,375 square feet)
facility comprises four drive-through apparatus
bays, accommodations for two firefighting crews
and offices in the main building, and a six-storey
hose storage/training tower. Like all fire halls in
Canada, the facility will serve as a post-disaster
emergency hub, which requires a resilient build-
ing that can withstand seismic events.

To meet the seismic requirements of Canada’s
National Building code, the building has a stout
reinforced con-
crete structure
with a structural
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steel frame for portions of the third level. The
main building is clad in brick and metal panels
that cant outward at the base giving the form a

strong and sturdy presence.

Mitigating Exterior and Interior

Thermal Bridging

Central to meeting zero carbon goals is the

by combinations of steel frame and concrete
bridges on levels two and three, and a steel
frame at level four. Due to the temperature
differences, the designers needed to thermally
isolate the two zones, while maintaining
structural continuity.

“Our need to address thermal bridging led us
to structural thermal breaks,” says Federica
Piccone, architect with HCMA.

building’s high-performance envelope, which

wraps reinforced concrete
walls with a 20 centimetre
(8 inch) thick layer of min-
eral wool board having an
R-value of 33, and an air

barrier that allows a scant
0.6 of air change per hour
at 50 Pascals of pressure.

However, structural con-
crete and steel elements
that penetrate the envelope
between the main building
and tower, maintained at
dissimilar temperatures,
would allow the unabated
passage of heat energy,
absent a thermal bridging
solution.

“The fire hall has two
thermal zones: the admin-
istrative offices and living
spaces set to 20°C (68°F),
and the ground-level appa-

ratus bay and training tower

set to10°C (50°F),” says Elise
Woestyn, Passive House
consultant with HCMA
Architecture and Design.
The structures share a
concrete frame at ground
level, and are connected

The fire hall has a sturdy concrete structure that serves as an armature for a steel

frame on the upper levels where the exterior walls slope toward the central tower.
The living and administration areas are thermally isolated from the apparatus bay
below and the six-storey training tower with a variety of structural thermal breaks.

The fire hall tower has a sturdy reinforced concrete frame to resist seismic loads.
Isokorb® structural thermal breaks maintain structural integrity while reducing heat
loss at the penetration by up to 90 percent.
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At the connection points, the design team speci-
fied Isokorb® concrete-to-concrete and concrete-
to-steel structural thermal breaks from Schock
North America. Each concrete-to-concrete
module consists of a rigid foam block penetrat-
ed by stainless steel rebar that is tied into rebar
on both sides of the slab or wall before concrete
is poured conventionally. Each concrete-to-steel

Schéck Isokorb® concrete-to-concrete structural thermal
break transfers bending moments and shear forces, while
preventing heat energy waste, chilled interior floors, and
formation of condensation and mould.

Isokorb® structural insulation element isolates steel canti-
lever attachments, such as balcony supports, canopies and
sunscreens, from supporting concrete slabs. T he element
transfers bending moments and shear forces.

This Schock Isokorb® thermal break is a load-bearing ther-
mal insulation element for transfer of earthquake forces
parallel to the insulation layer as well as uplift forces when
used in combination with concrete-to-concrete structural
thermal breaks.
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structural thermal break includes stainless steel
rebar projecting from one side of the module
that ties into rebar of the interior slab, and
stainless steel threaded rod projecting from the
opposite side of the module that bolts to exteri-
or steel beam flanges.

Three concrete balconies also project from the
tower’s facade. Concrete-to-concrete thermal
breaks were installed between each balcony and
interior slab to mitigate thermal bridging, while
withstanding the rotational and shear forces
created by these cantilevers.

In addition to reducing heat energy loss, the
structural thermal breaks prevent concrete struc-
tures on the warm sides of both the exterior and
interior walls from becoming chilled, reaching
dew point, or supporting mould growth.

Installed between the concrete-to-concrete ther-
mal breaks are special Isokorb® thermal breaks
that resist seismic shear forces in compliance
with National Building Code of Canada 2010
standards for seismic resistance.

“The most unusual application for structural
thermal breaks was a high parapet wall at the
top of the tower,” says Meredith Anderson,
associate engineer with RJC Engineers. The
parapet changes in height from about 1.2 to 4.3
metres (4 to 14 feet) as the top of the building
steps down behind it.

A parapet is essentially a vertical cantilever and,
because of its height, can encounter signifi-
cant moment, shear and seismic forces. Con-
crete-to-concrete thermal breaks were aligned
horizontally at each ‘step” and vertically in the
plane of the wall to prevent thermal bridging.
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Other Energy-Saving Measures
The high-performance building en-
velope allowed the designers to re-
duce the size of the building’s heat
pump to one-fifth of that needed
for a comparable code-compliant
building in Vancouver. The heat-
ing/cooling system is supplied by

a high efficiency ground-source
heat pump served by 15 geother-
mal bore holes. An 80 kW solar
panel array supplements electricity
and six energy recovery ventila-

tors transfer heat from outgoing
interior air to incoming fresh air,

Vertically and horizontally oriented thermal breaks at the parapet atop the
tower prevent warm interior structures from dissipating heat energy into the
environment.

reducing the required capacity of
the HVAC system.

Overall energy savings allowed the
designers to include elements that
reduce energy loads further such as
electro-chromatic glass that blocks
heat gain and glare by becoming
translucent when activated.

“This project responds to the
urgency of the climate crisis,” says
Darryl Condon, managing partner
at the Vancouver architecture firm
HCMA. “It shows that even large,
complex facilities can lead the way
in reducing our industry’s carbon footprint, while
still improving the public service they provide.”
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In the words of Danica Djurkovic, Director of
Facilities Planning and Development at the City
of Vancouver, “This community facility is a lead-
ing example of the City of Vancouver’s climate
commitments, showing that we can make near
zero-emissions buildings the new normal, while
enhancing occupant comfort, and reducing
energy and water consumption costs.”
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The main building at left and the training tower at right are structurally
integrated on four levels but thermally isolated with Isokorb®
concrete-to-concrete and concrete-to-steel structural thermal breaks.
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About Schock AG

Schock AG, headquartered in Baden-Baden,
Germany, is a global group of companies operat-
ing 19 production and distribution facilities world-
wide. Schock develops, produces and markets
components and systems, with a focus on thermal
and acoustic insulation for the construction in-
dustry. With 1000+ employees, the Schock Group
generated revenues of more than €200 million in
2019. The company’s North American operations
are based in Princeton, New Jersey.
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