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Embedded in an ecological hillside, the co-house focuses on taking advan-

tage of landslides that occur in Pittsburgh due to heavy rain and the central

greenhouse and co-housing rooftops collect mud and water and redirects it

over, through, and around the architecture to allow for direct interaction from
the occupants
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Continuing with the idea of creating interweaved spaces using this structural core to create housing for families that
integrated both private and public spaces created the forms shown in the image above. These were studies of form
and how load could be distributed to different parts of the structure to allow for material to be optimized in the overall
structure and create openings amongst the spaces to allow for access to public and private spaces amongst different
families. Then, | began to grow interested in the idea of creating these homes that stacked on top of one another that
would provide a distinct difference between public and private spaces that could potentially later be puzzle pieced
together to create a series of homes for multiple families.

The images on the next page used this form and integrated an ecological textural pattern onto the form to see how
the form would alter the texture. The texture | was interested in looking at was a combination of concrete floors and
moss/grass that sprouted in between these concrete tiles.
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INITIAL STUDIES CATALOG

This is a catalog of the ecological texture patterns that | was interested in and the black and white patterns that | de-

These are initial studies of architectural form on an initial massing of multiple buildings and understanding different veloped from them to use for form studying through Keyshot. This is also a catalog of the studies | did from the start
ecological patterns integrated on these forms through Keyshot.. to the end before | reached the final form that | was interested in developing more.
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Then, | began to do more in-depth studies going more into the focus of the architectural facade form and material
texturing that | was interested in looking into.
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These studies below focused on trying to understand how these stacked massings could be formed in a more struc-
tural way through different amounts of spatial overlap, different heighted spaces, different lengths of spaces, etc. This
helped create a more structural understanding of which sets of forms placed on top of one another could be the most

structurally sound. Then, | ran studies on how the material of these forms could be optimized depending on where
the loads were placed on the overall structure.
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The studies below began to understand how different structural components are integrated from the initial Keyshot
form studies and understanding how much material could be taken away from these forms to reduce the weight of
the overall mass. From this | concluded that there were three main structural pieces to the building:

An Exterior Structural Piece, where | reduced 40% of the massing and saved about 86.5% of material,

An Interior Structural Piece, where | reduced 20% of massing and saved about 33% of material,

A Structural Column for the floor plates not being held up by the overall mass, where | reduced 50% of massing and
saved about 46.8% of material. | also did an analysis to understand where the architectural form would potentially

need more structural load and where it would need less to use different levels of optimized structural pieces in dif-
ferent parts of the building.
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| started to understand how architectural form could integrate the idea of interweaving between different homes to
allow for shared spaces and private spaces to coexist with one another

MASSING COMPONENT

The form follows the idea of splitting through the hillside to embed a central greenhouse into the hill that would
allow for the architectural masses to come out, ground itself into this structure, and surround the space. This central
greenhouse also acts as a circulatory system through the building using a series of stairs and ramps. This system also

allows for ecological flow to pass through the entire structure to continue along down the hillside and prevent the
building from sliding down in the case of a major landslide.
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ECOLOGICAL FLOW ACROSS CENTRAL SITE ARCHITECTURAL PLAN

SECTIONAL ECOLOGICAL FLOW ACROSS THE BUILDING
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DESIGN INTEGRATION DESIGN INTEGRATION

THE SKELETAL STRUCTURE THE SKELETAL STRUCTURE

Using the form-building studies from Keyshot, | began to gain a wholistic understanding of the structural form of
the architecture using the three components | mentioned before: An Exterior Structural Piece, An Interior Structural
Piece, and A Structural Column. The structural pieces would create these diagonals across the facade and rooftop
in response to the ecological flows that would run across them. The Exterior Structural Piece would be thicker and gy :
incorporated more into creating openings for apertures and show how the facade would look. The Interior Structural ' - ”’ ’

Piece would be used more commonly and focuses on holding up the concrete rooftop pieces and the exterior facade ,.' ' ’” {
panels. The Structural Column would hold up the floorplates that are not imbedded into the hillside or held up by ’
another building mass.

15 16



DESIGN INTEGRATION

THE SKELETAL STRUCTURE

FINAL DESIGN

PROJECT REPRESENTATION

18



