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MILESTONE/ GOAL:

e FIND OTHER WAYS WE
CAN USE MASS TIMBER
(OUTSIDE OF ROOF)

o STRUCTURE
o INTEGRATED
SEATING BOWL

e FOCUSED ON
SOMETHING UNIQUE
THAT HAS NOT BEEN
DONE YET

o FIND WHAT IS
AVAILABLE AND
WHERE THEY SOURCE

e WHAT HAS BEEN
DONE?

o PRECEDENTS:

m HAYWARD
FIELD,ECO PARK
STADIUM, &
TELUS STADIUM
AT UNIVERSITE
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ANALYSIS:

COMPARISON TO PRECAST, COST BENEFIT
CAST IN PLACE, ENVIRONMENTAL
ALUMINUM DAMAGE

e STRENGTH WEATHERPROOFING
e WEIGHT COST COMPARISON
e EMBODIED CARBON ACUSTIS

ANALYSIS

RESEARCH METHODOLOGY

We started by researching the different types of timber that is produced and
harvested in the oregon, as well as the Pacific Northwest from a number of companies
that our partners at SRG provided us with. This would aid in giving us dimensions to use
for our calculations. From there, we designed a model in revit to help guide use visually
on how these different materials are designed in a seating bowls construction. Concrete
would have the smallest cross-section while Aluminum would have the biggest. After
establishing the cross-section, we gave each one of the different construction types the
same width and length so their surface areas were controlled. Later, we would look into
the different values of each material through cost, weight thermal conductivity,
waterproofing cost, acoustics and embodied carbon. We took numbers that we found
from various articles and pdf’s and applied those numbers to each of the 4 construction
types. For example, when it came to discovering the embodied carbon of the various
construction types, we used the EC3 calculator to generate the amount of embodied
carbon per density or per weight. After we obtained the metric either in kilograms of
Carbon Dioxide emitted per cubic yard or pounds, we multiplied these numbers by the
cubic yardage or weight of the construction types. In the case of the carbon emission
calculations, we had different units, but the result of the construction types mathematics
still brought us to our intention of uncovering what is the total emission of the
construction type. After our midterm, our research had a major shift, for we met emily,
who explained to us that there 1s an extra 10 inches added to mass timber construction to
achieve a charr layer thick enough for a proper fire rating. So, we had to change the
calculations that we extract from the cross-section of the mass timber construction. We
also decided to switch from standard waterproofing for the mass timber to regular traffic
coating to experiment with it and its associated cheaper cost. This process was used in
the initial revit model, but then we performed this same feat on a section of the Hillsboro
stadium design, in an effort to provide SRG with research on how renovating their
buildings with mass timber would affect the pre established metric of that already
existing building. It also aids in seeing how mass timber design varies from the others in
future design proposals.
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COST COMPARISON
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WEEK 10:|PULL IT ALL TOGETHER

Understand the material

Figure out how the systems Watching all the systems

come together
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ALUMINUM
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In conclusion we found that mass timber can be used in different facets of a stadium, like in the
seating bowl. However, there are many factors that have to be considered including weather and
fire proofing, combustibility of the material and occupancy levels, ect. These factors increase the

eases the weight and cost of the material.

Moreover, we now understand that the use of other materials may be necessary in the structure to
reduce the use of overbearing timber members. In regards to the result of the Hillshoro Stadium
design, we found that the mass timber was not only lighter than the previously installed aluminum,
but we also found the CLT to be cheaper, and have nearly only a sixth of the carbon emissions as
aluminum. Since aluminum doesn’t need to be waterproof, mass timber was more expensive to

cheaper construction overall.




