





As the spring turned to summer and the weather improved, the people would work from of the beauty of the site, which can then be captured in a building. Over their time

sun up to sun down on their house. building their new home and speaking with all their neighbors, the residents learned that
this land is ever changing and adapting. They must learn to think quickly on their feet

Often they would get very thirsty from all their work and go to the creek for water. and to never forget to maintain integrity through self-renewal . For this, they used

Listening to the sounds of the water running, they would often wonder where it was off the large decks, where they can come to look out over the marsh and enjoy the simple

to. The people knew that water is the Earth's pulse. This is not only where the beaver pleasures of life. The building was complete for now, but in the years to come it will

lives but where all the animals gather; the deer and the moose drink here and the king continue to change and evolve with the environment.
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with the people but would not appreciate it if the water were returned dirty. The residents When all was said and done, before the winter came, the residents welcomed all their

were sensitive to some bacteria in the water, so it was collected, then pumped through a new neighbours into their home. As they were giving the Beaver a tour of their space

AOWHU WKDW WKH QHZ UHV LG HQW Tha&t BotsHEMY cherméy W K H P the beaver felt proud that the newcomers had learned to build so well. He was happy

in the water to make it usable for the newcomers. They spent the next couple of days that, like hllgfdam_s, V\_/h'cz cqnstantly cgange erlth the Wahter Ie_vels, the house vias at;lle
making natural soap and detergent, using benign products that would not damage the to use multi-functioning design  to adapt to the ever-changing environment. Together
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. . . . ge'i out the new neighboursand how nice it was to share this land
it enters back into the creek. This creates a positive feedback loop. with them. The newcomers tended to the land and the land provided for them. Through

. . . _ adaptive envelope strategies, programmatic elements and learning through time they
By the time early September came. The newcomers learned to incorporate diversity; become in sync with the events that are occurring on site.

they had learned that the designer's process must allow for a developed understanding
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To reiterate once more the quote by Davidson-Hunt and Berkes; “Truth resides within
the beings of the land itself [...] Truth cannot be discovered but is ‘revealed’ as part of a
person’s development within a web of relationships of a place.” The design and layout
of this dwelling was brought about by the experiences of the users, each interaction
bringing about a different lesson. Yet if the experiences of the user were altered in
some way, the final building results would be different. For example; if the users had not
noticed the radiating pattern of the growing flower petals, but had spoken to the moss
the building may be much more compact, as moss grows in bundles to keep warm and
share nutrients. If they would not have heard the cedar explaining that their building
might be made from more clay rather than wood, they might not have created organic
shapes for the fireplace of the kitchen roof.
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CONCLUSION

This thesis set out to determine how to design a 'living' adaptive dwelling space
that creates a dynamic architectural ecosystem where the users are 'symbiotic'
participants.To answer this question, we have turned to the natural world, as nature
has provided us with almost 4 billions years of evolutionary strategies. More specifically,
the thesis has turned towards the plants, which are resilient and beautiful and can
teach us how to live in harmony with the rest of the ecosystem. Plants have developed
strategies to adapt to the ever-changing environmental conditions, from the simple

to the extremely complex strategy. Unlike buildings, plants are dynamic and rely on
mutualistic relationships with the land and other living beings. They thus offer a great
insight on how to adapt to the environment and work in synergy with the rest of nature,
offering some great inspiration to designers. As architects, it is essential that we study
the knowledge that nature has provided for us to create sustainable, resilient, and
regenerative buildings, positively contributing to the ecosystem.

The thesis's theoretical framework provides the knowledge necessary to answer

the thesis question and guide the design of the Adaptive Dwelling. Firstly, it focused

on the theory of biomimicry, meaning "imitation of the living". This approach studies
nature's lessons and attempts to imitate these strategies to generate better materials,
technologies, systems, etc.’ Biomimicry brings together two often disconnected worlds:
nature and technology, biology and innovation, life and design.2 However, this approach
is criticized for focusing too much on the development of technologies.® The theoretical
framework thus turned to "ecomimicry", a manifestly more environmental practice

when it comes to learning from nature. Studying ecomimicry's principles has led to the
prioritization of low-tech, robust, and easy to understand strategies to guide the design
of the Adaptive Dwelling. It is believed that ecomimicry, rather than biomimicry, can lead
to the creation of a space that benefits the surrounding environment, recognizing the
overall cycles of the site and how they interact with one another.

The thesis then turned to the actual study of local plant adaptation strategies in the
hopes of further determining the best possible architectural strategies to design the
Adaptive Dwelling, responding to the ever-changing environmental conditions, such

as the time of day, weather and seasons. The goal was not to directly copy nature, but
to develop a dynamic architecture that is inspired by the principles of plant adaptions
strategies, more specifically by studying deciduous trees and flowers such as the
crocus. Additionally, the mutualistic relationships between these various plants, and
other biotic components, such as butterflies, were examined to further guide the design,
to develop an architectural ecosystem where the users, the building and the site work

1 “What Is Biomimicry? Definition and Examples of Biomimicry.” Youmatter, February 13, 2020. https://youmatter.world/en/
definition/definitions-what-is-biomimicry-definition-examples/.

2 Dayna Baumeister, Rose Tocke, Jamie Dwyer, Sherry Ritter, and Janine M. Benyus. Biomimicry: Resource Handbook: a
Seed Bank of Best Practices. Missoula, MT: Biomimicry 3.8, 2014. 5.
3 A. Marshall, and S. Lozeva. “Questioning the Theory and Practice of Biomimicry.” International Journal of Design & Nature

and Ecodynamics 4, no. 1 (2009): 1—10. https://doi.org/10.2495/dne-v4-n1-1-10. 3.

in synergy. To create a successful ecosystem, all organisms depend on the other
organisms - this is the cycle of life - and by creating a connection between the human
world and the natural world the conditions for life are created.

Finally, the theoretical framework explored the field of adaptive architecture, from the
vernacular architecture of the past to the contemporary adaptive architecture, proposing
high-tech intelligent skins. This approach offers some guidance on how buildings can
adapt to changing conditions, promising increased energy-efficiency. However, as

we learned, the complex smart skins systems have limitations, not always providing.
the expected benefits, and in some cases creating unexpected problems, such as
reduced comfort and well-being. Consequently, this has reinforced our position on the
importance of prioritizing simple, robust, low-tech adaptive solutions for the Adaptive
Dwelling project.

Based on everything that has been learned at this point, a single-family Adaptive
Dwelling on a remote natural site in an ecotone region in Eastern Ontario was designed.
The Adaptive Dwelling could be built in phases through time, as the users settle in

and get to know the ecosystem and adjust their design accordingly. This building was
designed to live in harmony with the natural cycles of the site and challenges the current
ideals of comfort, as the users must actively participate in the regulation of their own
environment, thanks to low-tech adaptive architecture solutions. Examples of these
solutions include adjustable shutters than can change the building's colour according

to the seasons and needs for solar radiation, removable wall components to create
unheated enclosed spaces in winter (such as a mudroom or a greenspace), flippable
walls that can insulate a glazed wall or open it totally for passive solar gains, sliding
nested components that can increase or reduce the building area of unheated wings
such as the storage/workshop space, etc.

It has been discovered that designers are able to create a living adaptive space by
knowing the land, turning to low-tech solutions, and encouraging occupants to be
active participants in nature by focusing on the local plant adaptation strategies, such
as the leaf abscission, thermonasty flowers or a radiating growth strategy. When these
adaptation strategies are transformed into architectural solutions, a building is created
that is dynamic, adaptable and fosters a connection between the user and the site. The
architecture then becomes its own ecosystem in which the user becomes an active
participant.

As the project continues to adapt and change over time, other elements could also be
implemented to push the project further. For example, the concept of Biophilia, meaning
love of life, could be looked at to even further bringing the natural world into the
building.* The space could utilize natural materials and light to push even further interior
environmental features elements such as living walls and plants, further increasing the
connection between humans and the natural world within the architecture.

4 Vidovich, Emily, and Maria McCain . “Bringing the Outdoors In: The Benefits of Biophilia.” NRDC, June 25, 2020. https://
www.nrdc.org/experts/maria-mccain/bringing-outdoors-benefits-biophilia.
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