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A “Membrane Neighborhood” in Cincinnati

Requirements and Assumptions

Camp Washington is one of Cincinnati’s most important inner
urban industrial and residential areas, three miles north of the
central business district, bordered by the Mill Creek Valley to the
west, I-75/Central Parkway to the east, Western Hills Viaduct
to the south, and the convergence ofI-75/I-74/Mill Creek to the
north. It is one of Cincinnati’s oldest and most historically rich
neighborhoods.
Camp Washington being one of the busiest industrial and transportation hubs of Cincinnati during Industrial revolution, had a
record population between 10000 -12000 in 1930s. This neighborhood was majorly thriving because of the industrial boom
that was taking place at Cincinnati. However, the local population has significantly decreased and business centers have suffered severely since the construction of the I-75 highway along
the eastern edge of the neighborhood in the late 1950’s and
early 1960’s. As Cincinnati started to face the decline of heavy
manufacturing, the effects of world war, the great depression,
the riots, camp Washington also was affected equally. The
neighborhood has changed drastically since the 1950’s when
the construction of I-75 first began. What is clear is that the developers of those plans had not projected what the future could

Major Innovations Employed

look like with their plans in full implementation. The construction of I-75 severed the Colerain Avenue central business district (CBD), isolated the population from the rest of the city, and
drove a once-thriving neighborhood into the ground. The current
population of Camp Washington – 1343 residents as of 2010 –
hovers at just over 10% of its population in history when it was
a powerhouse of industry and commerce in Cincinnati. The construction of this highway, while it made the neighborhood much
more easily accessible from an industrial and transport perspective, was the singly most devastating event that changed the
neighborhood for the worse in the coming years.
Inspired from membranes, we recreated Camp Washington into
hydrologically, socially, and economically porous city. This studio
collectively discussed what the potential positives and negatives
from implementing our designs could look like in the years to
come. We designed membrane-inspired prototypes and applied
the implications to the entire neighborhood of Camp Washington, then juxtaposed them against one another to determine
what the future might look like in 2030 and 2050 if these proposals are adopted earlier, later, and not at all.

- The population of Camp Washington is expected to gradually
increase.
- Historical neighborhood characters are expected to be conserved.
- The gateway of the neighborhood is expected to be improved
into safer, more accesible, and convenient area.
- Flooding issue must be addressed.
- Stakeholders expressed strong desire to attract more business.

WAT 2035/2050 2: Water Retention
WAT 2035 8: Bioretention
AGR 2035/2050 1: Organic Agriculture
AGR 2035/2050 5: Agrotourism
AGR 2035/2050 12: Rooftop Gardening
TRA 2035 13: Redefining Biking with Bikeshares and E-bikes
TRA 2035 21: Permeable Pavement for UHI and Stormwater
Management

Location
In 2035 of the early-adopter scenario, residential/mixed use areas have increased by 10% in the areas surrounding the Urban
Farm, Mom n’ Em Coffee, and the Hopple x Colerain intersection. Urban Farm has kicked off a doorstep service to provide
residents with local produce. Tree canopy has increased from
8% to 15%. Popular recreational areas are within walking distance of most residences. Mill Creek is clean enough for light
recreational use.
Because of the early-adopter scenario, in 2050, Camp Washington has grown to become the most densely populated neighborhood in Cincinnati. Vast swaths of once impermeable spaces have been upgraded with hex pavers and woven permeable
surface. Tree canopy increases to 30% and park facilities are
accessible to all. The Mill Creek is a popular recreational attraction. Bicycle and pedestrian infrastructure are connected to CBD
and Northside, and the underground subway has been revived
into a pedestrian highway. Solar infrastructure shades the railyard and sparks new entertainment district.

Existing 2020

Early Adopter 2035

Early Adopter 2050
In 2035 of the late-adopter scenario, impermeable pavement
remains in high concentration and flood rate increases with climate change. Residential zones have expanded 1-3% and tree
canopy coverage remains at 8%. Camp remains a food desert
with its first farmers’ market opening soon. Crash rate has increased to 40 crashes per year at the intersection site. The Mill
Creek is only used for official business - no recreation.
In 2050, improvements in the local environment are slow but
steady. Light recreational use of the Mill Creek has begun.
Green infrastructure has a slight presence in Camp, but impermeable surfaces are still an issue. Flooding has decreased
slightly. Pedestrian infrastructure is in development and the intersection has seen a decrease of crashes to 20 per year.

Project Surroundings

Non and Late Adopter 2035

Late Adopter 2050
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In the non-adopter scenario, Camp has experienced so much
flooding and erosion that the physical environment and infrastructure have degraded and wasted away. The railyard has
been submerged by high river levels. The Mill Creek has been
named “America’s most polluted river - again” by ARA. Hopple x
Colerain is designated the most dangerous intersection in Cincinnati and the residential population is at an all-time low.

This shows the vertical
pod farm, which was inspired from the MoMA
project PS1 urban garden, but with and adapted hexagonal twist to fit
the theme and be able
to communicate with the
other prototypes. A key
factor that would set this
specific prototype apart
from any other similar
project is a removable
clasp in the bottom, allowing for the easy removal of the individual
pod at the bottom of the
structure. This design of
pods and bikes a means
of weaving the community closer through farming and trading.

The design of urban farm is created to attract agrotourism in the
neighborhood. Inspired from blood vessels, a series of hexagon
membranes have been composited and assembled for different
purposes. This site design offers alternative design strategies
for multifunctionality, including organic agriculture and flood-resilient pavements.

Cincinnati’s Mill Creek was once as large as the Ohio River, and
the local terrain tells the story of a former large North to South
body of water. Situated between hills to the East and West, the
neighborhood of Camp Washington was the riverbed of the
once larger Mill Creek. Today, the Mill Creek acts as the Western border of Camp Washington, and plays a major role in the
ecology of the region. All water runoff finds its way to the creek,
thereby impacting the local environment and defining areas of
concern and opportunity in regards to ecosystems. In order for
water to reach its destination properly, it must go through many
natural systems and processes. Without any change, the most
dangerous impact will be all the living life on land. It also severely affects the flooding issue in this neighborhood. Without any
change, the population will drop again because of all the degraded situatinos.

Non Adopter 2050
Site Design 3

Sustainable Development Goals

The prototype of the glass downspout was heavily modified to
be adapted to apple trees. The recycled downspout provides a
resilient system from socially vibrant space to ecologically sustainable elements.

Sustainable Development Goals (SDG) has been approved effective in evaluating outcomes of sustainable development. In
this project, the early adopter’s total score is the highest, which
indicates the most sustainable scenario. Within this scenario,
the highiest score is decent work and economic growth, which
suggests that the early adopter will attract more business to intrigue the current economic situation.
The late adopter scenario has the highest score in decent work
and economic growth as well. It also has the highest score in
sustainable cities and communities, which suggest that the late
adopter, somehow, benefit the whole neighborhood as a whole
network. And Green infrastructure contribute the most within the
late adopter scenario.
The non-adopter is the lowest-scoring scenario. It has the most
negative impacts on life on land,which was contributed by transportation system and industry and commerce.

Scientific Research

Students conducted scientific research on soil, landscape surfaces, and membranes to facilitate their design thinking by integrating with science. Different soil types were examined to
identify their components. Based on different composition of
minerals, organic matter, and water, different prototypes of landscape surfaces were designed for absorbing water.

Prototype Design

This prototype of pavement and downspout for stormwater treatment was inspired from liver membranes. By mimicking the
vertical layers of different structure and texture and horizontal
patterns of liver membranes, the pavement and downspout will
effectivey control flood and function as micro-scale detentions to
temporarily retain stormwater.

Prototype Design

This prototype was inspired from nano-filtration membranes
to generate structures for stormwater treatment. The complex
structure can adequately divert and channelize stormwater into
second-level pathways.
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various membrane inspirations for designing surfaces

Xylem Vessel

Nanofiltration
Membrane

Ultrafiltration
Membrane

Microfiltration
Membrane

Ceramic Water
Filter Cartridge

Plant Tissue

Sandy/Gravelly
Mix

Cigarette Filter
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