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Sustainably harvested mass timber significantly reduces embodied 
carbon. And yet it remains a niche technology in the global con-

struction industry. Given the rather urgent timeline of the climate 
crisis, how can we make mass timber mass-market…and fast?
In response to this challenge, an interdisciplinary team of engineers 

and architects at DIALOG designed a 105-story supertall Hybrid 
Timber Tower (HTT) prototype that features a patent-pending, pre-
fabricated, composite Hybrid Timber Floor System (HTFS). Designed 
as a series of building types stacked one atop the other (commercial, 
office, residential, and hotel), the HTT shows it is possible, techni-
cally and economically, to incorporate significant quantities of mass 
timber into any building type – irrespective of size or function – using 
a hybrid floor system.
Without a doubt, floor systems in buildings represent the most 

significant opportunity for mass timber. A life cycle analysis showed 
that floor systems contribute as much as 73 percent of the envi-
ronmental impact of a high-rise building’s structure. However, 
Cross-Laminated Timber (CLT) panels are currently restricted to 
about 26 feet due to strength and vibration issues. This restriction 
makes it challenging to deliver the long, column-free floor spans 
required for Class-A office commercial space and represents a sig-
nificant barrier to mass-market acceptance.
The DIALOG team designed the HTFS to overcome this limita-

tion. The composite system leverages the structural properties of 
concrete and steel to reinforce the engineered wood; post-tensioning 
cables and steel cages are encased in a concrete band and recessed 
into a CLT panel, allowing for the greater column-free spans of 
up to 40 feet. In addition, the HTFS is designed to improve fire 
safety; exposed wood chars to form a protective layer while the 

non-combustible concrete and steel band continues to support 
the panel (leaving the wood exposed reduces costs and offers the 

biophilic appeal of timber). Finally, an 
analysis by Canadian construction firm 
EllisDon shows the HTFS is cost-com-
petitive with conventional all-concrete 
or hybrid-steel and concrete structures. 
At the same time, prefabrication allows 
competitive floor cycles in tall building 
construction.
The DIALOG team designed a super-

tall prototype to put the floor system 
into practice, leveraging a hybrid 
approach for the structure. A survey 
by the Council on Tall Buildings and 
Urban Habitat showed 79 percent of 
buildings 10 stories or less were all-
timber versus just 33 percent of those 
above 10 stories; a hybrid approach 
makes more sense for taller buildings. 

Overall structural system diagram.

Hybrid Timber Floor System (HTFS).

Look (Way) Up
A Supertall Hybrid Timber Response to the Climate Crisis
By Thomas Wu, BSc, MSc, Ph.D., P.Eng, P.E., S.E., Daria Khachi, B.Eng, M.Eng, P.Eng,  

and Craig Applegath, Architect AIBC, AIA, FRAIC, LEED AP BD+



J U N E  2 0 2 2 25

The HTT structure comprises a concrete core with an external 
steel diagrid, wide at the base and narrow at the top, and designed 
to mimic a tree’s shape. The core is tied to the diagrid through 
outrigger trusses at each mechanical floor. RWDI’s collaborative 
partnership for wind studies confirmed that openings on some of 
the mechanical floors for wind bypass help break up wind turbu-
lence. They also recommended placing a tuned mass damper at the 
top of the structure to reduce wind-induced building acceleration.
The design team incorporated the HTFS into the tower pro-

totype to reduce structural embodied carbon by 46% versus a 
conventional floor system. The HTT 
incorporates 1,294,247 cubic feet 
of mass timber, 14 times more than 
the current tallest wood building, 
Mjøstårnet, in Norway. According 
to a 21-study review, mass timber 
sequesters an average of 119 pounds of 
carbon-dioxide equivalent emissions 
for each cubic foot of wood product, 
so the HTT locks up a significant 
amount of carbon.
The HTT prototype was awarded 

Fast Company’s 2021 World Changing 
Idea in Architecture, yet the HTFS 
is more incremental than radical in 
terms of structural innovation; it is 
based on existing, proven structural 
engineering concepts. The HTFS 
design has gone through multiple 
internal peer reviews and independent 
external peer reviews. In addition, 
the team has received Investments 
in Forest Industry Transformation 
(IFIT) and Green Construction 
through Wood (GCWood) grants. 
Both grants are through the National 
Research Council Canada for test-
ing that includes but is not limited to 
full-scale structural strength testing, 
long-term creep, deflection, vibration, 
and small-scale fire testing. The team 
is confident the design will stand the 
rigors of testing and offer a new tool 
for architects and engineers looking to 
reduce the impact of their buildings.
Structural engineers have a vast 

opportunity to help address the 
climate crisis. According to The 
Institution of Structural Engineers, 
the embodied carbon of building 
materials represents 11% of global 
emissions, and a building’s struc-
ture can represent the majority of its 
embodied carbon. It is conceivable 
that halving embodied carbon in our 
building structures (recall the 46% 
reduction in the HTT) could have a 
more significant impact than if every-
one on the planet stopped flying.

That is a massive impact. And if we all work together, we can achieve 
it. So, let’s get going.■
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Isokorb® Structural Thermal  
Breaks prevent condensation  
and mold, and reduce energy  
consumption by insulating  
balconies, canopies, beams, slab 
edges, parapets and rooftop 
equipment where they penetrate 
the building envelope.

g  Prevent condensation and mold 
g  Improve effective R-value of the 

building envelope by up to 50%
g  Increase floor temperature by up  

to 34°F/19°C adjacent to balcony
g  Reduce heat loss by up to 90%
g  Meet code requirements for 

continuous insulation with 
maximum effectiveness

Isokorb® Structural  
Thermal Breaks
Insulate concrete-to-concrete, 
concrete-to-steel and  
steel-to-steel connections
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