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T oronto continues to be the crane 
capital of North America. The 
most recent Rider Levett Buck-

nall Crane Index places the Ontario 
capital well above other cities on the 
construction front, a title Toronto has 
held since 2017. As towers continue to 
climb in the city, structural innovation 
also continues to grow and develop.

In April of this year the YC Condo-
miniums tower, a new 63-storey devel-
opment located at the bustling down-
town intersection of Yonge St. and 
College Ave, received international 
acclaim when it was honoured with 
the 2019 Council of Tall Buildings and 
Urban Habitat (CTBUH) Award of 
Excellence in the structural engineer-

ing category, presented to RJC Engi-
neers, project structural engineers, 
and Kinetica.

In addition, the damping technol-
ogy used in this tall tower project, the 
Viscoelastic Coupling Damper (VCD) 
designed by Toronto-based Kinetica, 
won the top 2019 CTBUH Innovation 
Award.

The Tower
YC Condominiums, developed by 
Canderel, rises some 664 feet (202.2 
metres), standing out along a tall 
building corridor of the city. The 
tower is located on a challenging site 
for design and construction, sur-
rounded by roadway setbacks on three 

sides and a heritage building on the 
other. Its relatively small lot footprint 
(38m by 48m) related to its height 
gives it an 11-to-1 slenderness ratio.

Designed to be a reinforced con-
crete building, due to its height, the 
tower required a supplemental damp-
ing system to mitigate wind effects. 
And in order to maintain the desired 
condo layouts of the architectural con-
cept, the tower required a damping 
solution with minimal overall impact 
on the design.

Early wind tunnel studies by RWDI 
revealed that a bi-level tuned sloshing 
damper tank could be used to reduce 
wind effects on the building. A liquid-
filled tank positioned at the top of the 
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The 63-story YC Condos building is a tall slender building with a world’s first damping system.
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building would absorb vibration ener-
gy from the structure through the 
sloshing of the water, dissipating the 
motion effects on the building.

However, water tanks require valu-
able floor space that would compro-
mise the tower design, especially for 
the luxury penthouse suites. 

This led RJC Engineers to the 
Kinetica VCD solution, which is ulti-
mately incorporated in place of struc-
tural concrete beams which does not 
impact the architecture of the build-
ing, and frees up space for the 
mechanical systems and sellable space 
on the top levels of the condo tower.

The VCD
Early research and development of 
the innovative Viscoelastic Coupling 
Damper (VCD) technology dates back 
to a collaboration between the Univer-
sity of Toronto and structural engi-

neers at Toronto-based Yolles in the 
early 2000’s. Today the VCD technol-
ogy rests with Kinetica, a company 
operating independently and led by 
Michael Montgomery, P.Eng., who 
worked on the development of the 
technology for over 10 years as a PhD 
student and researcher with U of T 
professor Constantin Christopoulos, 
P.Eng., who also advises with Kinetica.

Tibor Kokai, P.Eng., a principal 
with RJC Engineers (formerly with 
Yolles) was also around during the 
early stages of the R&D of the technol-
ogy, and his familiarity with the system 
helped foster the YC Condominium 
involvement.

The VCD system includes layers of 
a viscoelastic high-damping material 
developed by 3M that displays viscous 
and elastic restoring forces, providing 
efficient coupling to structural mem-
bers and damping to the structure.

While this damping material has 
been used in over 300 tall buildings in 
multiple configurations dating back to 
1969, when it is combined with the 
VCD it results in significanty enhanced 
damping properties for high-rises.

The actual VCD systems are manu-
factured by Nippon Steel Engineering Top: Rigid steel placeholder to be replaced with a VCD unit.  Bottom: A VCD unit in place.
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Co. and 3M Japan, where the viscoelas-
tic layers are sandwiched between steel 
plates, which are bolted to steel beams 
and then ultimately anchored to rein-
forced concrete on site. 

The YC Condominium tower’s 
structural system consists of a coupled 
shear-wall lateral load-resisting system, 
in combination with a small reinforced 
concrete core. The VCDs are located 
in the middle third of the tower, 
replacing the coupling beams that are 
most heavily loaded. As the building 
deforms due to lateral loads (caused 
by wind and/or earthquake) the visco-
elastic high-damping material deforms 
and dissipates the vibrational energy.

The VCDs connect planar shear 
walls (shear walls along the same grid) 
over the corridors and are ultimately 
boxed in drywall, thus they are invisi-
ble once the project is complete.

All other coupling beams on floors 
above and below the VCDs are struc-

tural steel for ease of construction, 
which is also a Toronto first, to provide 
an optimal balance of stiffness and 
shear capacity throughout the height 
which maximizes the damping pro-
duced by the VCDs.

Clean finish
During construction, temporary rigid 
steel sections were inserted as place-
holders during the casting of the rein-
forced concrete and then removed 
and replaced with the VCD units.

As mentioned, once the structural 
framework was compete, the walls 
and beams were finished with drywall 
completely concealing the VCDs 
from view. 

Since the dampers are integrated 
into the shear wall system of the build-
ing, they do not impact the architec-
tural design, and the VCD perfor-
mance does not require any mainte-
nance or tuning over the entire life of 

the structure.
Ultimately the system helped 

simplify construction while improv-
ing human comfort on all floors of 
the tower by controlling wind or 
earthquake-induced vibrations of 
the building.

Ultimately the VCD systems pro-
vided an innovative and superior 
space-saving damping solution for 
one of the latest condo towers erect-
ed in Toronto.

The building boom in the city 
continues, the latest count seeing 
some 120 active cranes across the 
city, more than doubling the next 
nearest locations in North America.

The crane at the YC Condos 
project may be gone, but this new 
tower and its innovative damping 
solution represents a landmark for 
future structural design in the city 
and for tall towers worldwide. CCE

We have been delivering 
technical excellence, 
innovation and exceptional 
client service to our clients 
for over 70 years.
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YC Condominiums, Toronto

 Owner: Canderel

 Architect: Graziani + Corazza 

 Contractor: Reliance Construction

 Structural: RJC Engineers, Kinetica

 Mechanical/ MCW Consultants 
 Electrical: 

Damping unit concealed in drywall.

WWW.KINETICADYNAMICS.COM

INFO@KINETICADYNAMICS.COM 

416-587-3008

1235 BAY STREET, UNIT 1004

TORONTO, ONTARIO
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FINALLY, THE DAMPING SYSTEM FOR HIGH- 

RISES YOU ALWAYS WISHED WAS AVAILABLE.

A DAMPING SYSTEM THAT IS EMBEDDED 

DIRECTLY WITHIN THE STRUCTURE, 

OCCUPYING NO ARCHITECTURAL SPACE.

REQUIRES NO TUNING AND NO MAINTENANCE.

CONTROLS FREQUENT WIND INDUCED 

VIBRATIONS, REDUCES WIND DESIGN FORCES 

AND PROTECTS AGAINST EARTHQUAKES TOO!
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