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Split House
co-housing

Hazelwood, PA
Lithopic_NOW Studio

advised by Dana Cupkova

Embedded in an ecological hillside, the co-house focuses 
on taking advantage of landslides that occur in Pittsburgh 
due to heavy rain. The central greenhouse and co-hous-
ing rooftops collect mud and water and redirects it over, 
through, and around the architecture, allowing occupants to 

directly interact with the environment around them.



Coming out of a research studio 
“Lithopic (Living Stone) House: Ecol-
ogies of Earthen Matter”, that was led 
in conjunction with a material science 
seminar, the design approach is un-
derpinned by a potential of construc-
tion waste recycling through direct 3d 
binder-jet printing. This cradle-to-cra-
dle method would reduce CO2 levels 
by reducing the volume of new archi-
tectural materials, as well as offsetting 
waste streams heading to industrial 
landspills. Shaping printable compo-
nents for minimal material use aligned 
with structural and ecological poten-

tial is coupled with a desire to integrate 
new landscape and biomass directly 
into the architectural form, function 
and experience.

The image above is a flow chart that shows the 
different properties of each flow category and how 
they all interweave with one another in the Split 
House.

The image to the right shows GAN (Generative 
Adversarial Networks) images that study how 
ecological textures affects a landscape. 

Interweaved
Flows
Social | Material | Ecological

Water Flow Simulation of new house-landformHillside Topographical ConditionHousing Context



Using artifi cial intelligence to identify ecological patterns that would 
support plant growth integrated into material form of the house. 
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Split House is a garden embedded 
into a hillside. It creates a form that al-
lows flows of mud, water, and debris 
to be moved through, around, and 
over the entire structure, capturing 
the sediments into a new landform. 
Enforced by a central split that holds 
a stair-ramp circulatory greenhouse, 
this playscape manages natural flows, 
as well as acting as a shared public 
space for families and for the commu-
nity of Hazelwood.

The image to the left displays 
a short series of form-find-
ing studies to determine how 
spaces would be shared 
amongst various families and 
how different spaces would be 
placed on top another. 

Hillside 
Condition
Material | Ecological Flows





The structure of Split House is made up 
of three main components: a thin interior 
column-beam system, a thick exterior 
column-beam system, and a structural 
support for the base of the building. The 
structural support is a component that 
embeds itself into the landscape to hold 
the building in place during landslides. 

The images shown on the left are component stud-
ies that focus on understanding how much material 
can be opitmized in the overall component’s form to 

save material and reduce weight. 

The design idea is for these diff erent 
components to be optimized at diff erent 
levels (60%, 70%, 80%, etc.) and be used 
at diff erent parts of the building struc-
ture depending on which section needs 
more strength and which needs less. 

The image above shows the thick facade compo-
nent and the diff erent optimized levels of it (from left 
to right) - material retained: 50%, 60%, 70%, 100%.

Material
Optimization
Construction Waste & Recycling



The images shown on the left are studies of how diff erent masses 
can be stacked and which set of masses are the strongest to allow 
for more optimized components to be used in the overall structure. 

The two images below study the stress applied to the housing mass-
es and where more strengthened components are needed. 





Hazelwood’s primary inhabitants be-
long to a racially diverse, underserved, 
economically and socially vulnerable 
demographic. Split House aims to en-
able a better future for the children of 
low-socioeconomic households by 
stabilizing the landscape into edible 
playscapes.

This spatial organization of the house 
proposes co-living, co-sharing, and 
co-parenting. Double house reduces 

square footage by overlapping spaces 
to allow for co-parenting in conjunc-
tion with urban gardening and en-
courages collaborative decision- and 
place- making.

Adequate housing is critical for de-
termining the health and education 
of children. 49% of people that live in 
Hazelwood are families with children 
under the age of 18, with the median 
household income of $37,091. Amer-

ica struggles with creating “affordable 
housing” options because of the mar-
ket pressure, causing homes to rise 
in price. However, sharing space for 
parenting time overlaps, utilities and 
urban gardens could help lower the 
housing cost.

Co-Housing &
Co-Parenting
Social Flows



ECO-MACHINE
co-housing

Six Mile Island, PA
Environment Form & Feedback: Water Communities

advised by Matthew Huber & Dana Cupkova

Students developed urbanization strategies to create 
co-housing and eco-machine prototypes onto the site. The 
project began by allowing students to develop an under-
standing and focused knowledge of a specific system’s be-
havior and logic to get a clear understanding of how it could 
be incorporated into the site and integrated into the lives 
of those living there. The goal of this design was to design 
a large biofiltration system that would take water from the 
Allegheny River, clean it, and return it back to the river. The 
biofiltration system aims to use streams, waterfalls, and gre-

enwalls to treat the water. 



The architecture was carved through a wind analysis on the island. The images above show form fi nding through multiple simulation analyses on the existing 
site. These studies were then reshaped into architectural form that responds to the environment around it. 



Over time the island will start to grow 
smaller and smaller (with the rising sea 
levels and erosion), but the architec-
ture aims to still stay standing even as 
the island begins to fade away into the 
river. .

Series of streams and openings 
that help guide the water through 
the structure and allow water to fall 
through the top and into the bottom 
layer of the system. The pump at the 
beginning tries to mimic the appear-
ance of water flow streams and helps 
bring water into the system.

The image below displays a series of initial 
sketches that conveyed the idea of using streams 
to dictate paths and circulation of the water and 
the residents moving.

Island 
Over Time

Site Plan
Top Level



The bottom level of the system con-
sists of a series of large pools that are 
surrounded by walkways to allow for 
residences to get into their homes. 
The water from the top level fl ows into 
these pools to create a waterfall eff ect 
for the residents to experience. 

The overall architectural form derived 
from an understanding of how wa-
ter fl ows. Water tends to erode sharp 
turns and likes to free-fl ow through 
curved paths, which helped create 
the fi nal form which mimicked the lan-
guage of the water’s movement. 

The image to the right displays a series of dia-
grammatic studies to understand how water fl ow 
patterns can be aff ected by physical objects, like 
buildings, and help dictate overall form.

Site Plan
Bottom Level

Architectural
Form



Each building holds multiple housing units 
depending on the shape of it. The core 
of the building consists of stairs that help 
inform the orientation of each floor; each 
floor is rotated a specific way (the first floor 
is rotated to follow waterflow, the second 
floor is rotated to get as much sunlight as 
possible, and the third floor is shaped by 
the wind).

The walls of the unit help inform the circu-
lation flow that someone would walk while 
going through the house.

The sections help show the main concept 
of the design, that water travels through 
both the system and the buildings at differ-
ing ground elevations.

Co-Housing
Plans

Section Series



The ecomachine has several compo-
nents to it: the water entry point, the 
waterfall pools, the narrow streams, the 
greenwall, the green roof, the roof rain-
water collection system, the steps, and 
the water exit point.

How the
System Works



SCULPTURE PARK

Highland Park, PA
INFRAstructure Studio

advised by Christine Mondor
in collaboration with Claire Koh

This Sculpture Park aims to act as a recreational site for 
learning and for the environment. This project assumes that 
the animals have been freed from the Highland Park Zoo 
and the existing parking lot is no longer there, leaving the 
valley clear for design. Taking into consideration the existing 
reservoirs, the Sculpture Park collects the water from the 
neighborhood above at various entry points and brings the 

water down into the site.

Throughout the park there are different ecological condi-
tions located on this site depending on the part of the valley 
it is within: wetlands, grasslands, streams, forests, etc. The 
site is constantly changing depending on the weather and 
the seasonal conditions, which will affect the experiential as-

pect of the site for visitors. 



The sculpture park is separated into 
four different zones that have four dif-
ferent conditions and experiences.

Each zone is separated by dams that 
allow for water to overflow from one 
zone to another (each zone is at a dif-
ferent elevation from the last) and also 
acts as a bridge for the main circulato-
ry path on the site for visitors. 

These dams are also shaped in a way 
that guide the water and collect them 
into the different water channels in 
each zone.

Zones Hardscapes



The First Zone is the where the main 
water storage is located. It is also 
where the main entrance to the park 
is and where the main parking lot is lo-
cated. This zone contains the visitor’s 
center. The water from this water stor-
age is collected and stored until there 
is an overflow of water, which will flow 
into an existing depression under-
neath the bridge at the end of the site.  
This pathway is connected to the Al-
legheny River.

The Third Zone is the outdoor sculp-
ture park, which also houses the in-
door art center. This zone has sever-
al streams that form these sculptural 
islands that visitors can walk on. De-
pending on how much water is on the 
site (light, heavy, or no rain) the islands 
can change in size, altering the expe-
rience visitors can have. This zone is 
partially dry and wet.

The Second Zone is the recreational 
field. This zone contains the learning 
center and the ampitheater on top 
of the visitor center. Since this area is 
made up of grasslands, it is used for 
more flexible outdoor activities and 
outdoor stage performances.

The Fourth Zone to the south of the 
site is a Biomass Wetland. Connected 
to this zone is a rain garden at Heth’s 
Field, located above the valley. This 
field collects the majority of the water 
from the neighborhood and transfers 
it to the wetlands with pipes. This zone 
is considered the wettest zone on the 
site since it is in the narrowest part of 
the valley.

Zone 1

Zone 3

Zone 2

Zone 4





The architecture is integrated into the 
landscape. Each building hugs the 
edge of the landscape and actually 
brings it into the building when neces-
sary. The side that hugs the landscape 
is where more private activities take 
place, depending on the building. The 
more open side of the building is a 
glass facade that allows for people to 
have a full view of the water next to the 
building. Each building also integrates 
a different rooftop condition.

The visitor center and learning center 
have a roof that slants into the grass 
and becomes a part of the landscape. 
This allows for people to go onto the 
roof and see an unobstructed view of 
the entire site in different perspectives. 

The learning center’s roof is also split 
into two parts to allow for light to filter 
into the hallway that is pushed against 
the landscape.

The art center’s roof is split into two 
parts to allow for light to come into the 
building and shine onto the artwork.

The Visitor’s Center

The Learning Center

The Indoor Art Center

The 
Architecture



The Visitor’s Center

The Learning Center

The Indoor Art Center



The Braddock
Community Hub

Braddock, PA
Radical Food Studio

advised by Sarosh Anklesaria

The Community Hub envisions a reality where the currently 
existing parking lot is re-designed into a public plaza that 
could be transformed into diff erent types of events through-
out the year in partnership with the Braddock Youth Project, 
the Braddock Carnegie Library, and the NYIA Page Commu-
nity Center in the Braddock neighborhood. The public plaza 
would be programmed around four main event-types which 
are a parking lot, a concert and theater space for perfor-
mances, a marketplace, and a play space for the youth of 
Braddock using methods of temporalities, adaptive reuse, 

design for disassembly, and urban conviviality. 



Despite the rich tapestry of 
programs that occur on this 
site such as: 

Community Cleanups 
Birthday Parties
Library’s Summer Camp
Braddock Community Day
Zumba Classes
and many  more...,

the urban realm still only 
registersthis site as a parking 
lot both formally and aes-
thetically. This site is so rich 
in its communal use, so this 
project suggests providing 
infrastructural supports to 
help support these rich ac-
tivities that take place here. 

The four scenarios that are 
studied in this design are: 

A Parking Lot.
A Marketplace,
A Playspace,
A Concert & Theater space,

The Site



The concept of this project is for the site 
to be transformed for multiple uses based 
on what the community wants and needs 
by allowing them to bring out different 
armatures onto the site, thus allowing for 
the flexibility of use on the site for various 
events throughout the year. The exterior 
structure would also allow for the site to 
be used in accomodation to Pittsburgh’s 
varying weather conditions throughout 
the year (i.e. closing or opening it up).

Armatures & 
Infrastructures

Some proposed Site Floor Paint Designs that can be altered and painted by community members or 
in partnership with the Braddock Carnegie Library’s art program that layers different pieces of infor-
mation related to the different events that the site was re-programmed around.

The layers include: 
Parking Stalls for the Parking Lot; Diagonal Rectangle Series for the Concert Bleachers, Small 
Squares for the Marketplace Kiosk Stalls, A Basketball Court Design, etc.



The design utilizes the existing vacant 
building directly next to the site, allow-
ing this building to be reused for a new 
purpose. The building is repurposed to 
become a storage space to store the 
armatures when they are not in use. 
As shown, the armatures can easily 
be disassembled or compressed to 
be put away easily in the repurposed 
space next door. 

These armatures are designed using 
simple wooden tectonics, which can 
also act another community art proj-

also act another community art proj-
ect in partnership with the Braddock 
Carnegie Library and the Youths of 
Braddock, like the Beautification Team  
in the Braddock Youth Project. These 
wooden pieces are thought to be 
easily duplicated, painted in various 
colors or have multiple designs paint-
ed onto them, and then put together 
using various colored pieces to create 
colorful armatures to create vibrancy 
in the event space. 

Reusing Abandoned 
Lots & Buildings



As mentioned, the site was transformed 
around four main event types. The fi rst 
is the parking lot, which allows for cars 
to park on the site when the site is not in 
use. The site has also been re-designed 
with a stair-ramp to allow for easy access 
from the Braddock Carnegie Library and 
creates for informal event spaces that the 
library can use on the designed platforms 
of this stair-ramp even when the site is be-
ing utilized as a parking lot. 

The 
Parking Lot

The current existing site parking lot.



The marketplace brings out movable ar-
matures that could be transformed into 
stalls or food kiosks and brings food trucks 
onto the site to surround a central plaza 
with public seating for community gather-
ing. Local farmers and families can come 
onto site to hang out, exchange goods, or 
trade gardening secrets with one another 
that they can bring back to their homes.

The 
Marketplace

The Singapore Food Market from theculturetrip.com



The playspace begins to bring out multi-
ple armature pieces that were previously 
used for other events, like the stage from 
the concert event space and the wood-
en structures for the food kiosks in the 
marketplace. These armatures can be 
transformed and moved for the children 
to create their own playground space as 
they see fi t. 

The 
Playground



The concert and theater space brings 
out a stage platform and a bleacher-like 
structure or residents to sit back and en-
joy a performance with a live orchestra 
that can easily come directly onto the site 
from the Music Hall in the Braddock Carn-
egie Library via the proposed bridge con-
nection between the abandoned building 
and the Library or visitors can watch a film 
together that can be projected on the ex-
isting building. 

The 
Theater

Backyard movie nights image from parents.com.



Thank you
Please feel free to contact me if you have 

any questions. 
Visit colleenduong.com for more works.


