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ABSTRACT
INVESTIGATING DESIGN-FUNCTIONAL DIMENSION OF AFFORDABLE

HOUSING WITH PREFABRICATION ON DENSE SUBURBS OF CHELSEA, MA

MAY 2023
SIDDHARTH DABHIA, B.E., GUIARAT TECHNOLOGICAL UNIVERSITY
M.ARCH, UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by:

Erika H. Zekos & Ann W. Marshall

This thesis addresses innovation in affordable housing. Many people face
homelessness or suffer from the burden of renting a house that they cannot afford. In
Boston, Massachusetts only 35% of the population are homeowners, resulting in more
people renting in the city if they manage to find housing there at all. The increasing cost
of housing in the United States presents a significant obstacle for immigrant families,
many of whom are already struggling to make a living due to language barriers and
limited access to employment opportunities. As housing prices continue to rise across the
country, immigrant families face mounting challenges in securing safe and affordable
housing, which can result in overcrowding, homelessness, and other adverse outcomes
that exacerbate existing social and economic inequalities. To address the housing
problem this research engages the solution of high-quality affordable housing for
immigrant families in Chelsea, MA (a suburban neighborhood of Boston) by analyzing
density and methods of prefabrication. Along with the solution of affordability, the

intellectual node of the thesis also discusses the importance of suburbia and its advantage
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of providing a nurturing community. This thesis intends to develop certain functional
parameters of design using a Prefabricated Panelized Approach. The prefabricated design
for affordability approach provides a technique which can save time and money using
off-site manufacturing of products and on-site assembly. This kind of development offers
an opportunity to optimize the construction process and an efficient way to build
affordable housing. Through this approach, the thesis intends to provide opportunities for
home ownership, promote a sense of community among immigrant families, and offer

language support to facilitate their growth.

Key words: Affordable housing, off-site construction, Prefabrication, Modular

Construction, Suburban development, Housing
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Introduction

A home is a place where a person feels comfort, warmth, and growth. A sufficient
and affordable home is essential for decreasing intergenerational poverty and increasing
economic mobility. Studies shows that improving access to affordable housing is the
most cost-effective way to reduce child poverty and promote economic mobility in the
United States (NLIHC, n.d.). As for the development of any country’s economic growth,
enough affordable housing is the only practical explanation. To feel the sense of
belonging, better community is needed where people are familiar with each other. In
addition, a strong community provides safety and promotes health, as well as the
development of the neighborhood. This paper focuses on affordable housing as a solution
to the rising cost of housing and the lack of suitable housing for lower-income
households. This is also a response to the desire for improved communal living,
particularly in suburban areas where the need is dire.

This thesis explores the idea of suburbia and how to build a long-lasting
community. “Suburbia isn’t only about manicured lawns, status anxiety and craving for
homogeneity. Suburban experience also includes riding a bus with people interacting in
different languages” says Amanda Colson Hurley in her book Radical Suburb (Hurley,
2019). Hurley also explains that the suburb has a potential to bring betterment in this
country by the development of community. “About 52% of people in the United States
describe their neighborhood as suburban, while about 27 % describe their neighborhood
as urban, and 21 % as rural” (Kolko & Bucholtz, 2018). This thesis interacts with an idea
that ‘suburban spaces can do better’ reflecting a true potential towards the stereotypes by

also offering solutions to enormous problems relating to low-cost housing.



Across the world, the population in urban areas has increased vastly and so has
the need for affordable housing. The demand for affordable living spaces in the United
States and the lack of availability gets worse each year (NLIHC, 2021). The denser the
area gets increases the need for the proper habitable space. The problem is there for every
state, and every community. Thus, the families have very few housing options.

Affordable housing in a metro suburban area is a growing problem, it can be
handled through design and by keeping the area livable and efficient. The proposal of this
paper further focuses on construction efficiency through a prefabrication method. The
pre-fabrication construction approach involves off-site manufactured building
components assembled on-site to reduce the amount of time on construction after the
initial stages of planning, and design are completed (Ryan, 2016). This strategy will be
implemented by developing a community-based housing for Chelsea, MA which is a
suburb of Boston, MA.

The main objective of this paper is to first provide knowledge and insight into
prefabrication strategies for manufacturing affordable housing (Ku & Cardenas, 2009),
and to also research the need for a framework for more efficient tools to enable cost-
effectiveness, product distribution, and customer satisfaction in affordable housing.
Another objective is to establish a community-based housing project that offers a range
of programs to cater to the needs of the local community. Later in the paper, the thesis
delves into the concept of integrating community-oriented social housing among the
single-family housing lots, which is a prevalent housing typology found across suburban

areas in the country.



CHAPTER 1

AFFORDABLE HOUSING

The need for Affordable housing

Affordable housing in the United States refers to housing that is either owned or
rented at a price that is considered affordable to those with low or moderate incomes. The
definition of "affordable" can vary depending on the specific context, but it generally
means that the cost of housing should not exceed a certain percentage of a household's
income. According to the U.S Department of Housing and Urban Development,
affordable housing is generally defined as housing for which the occupant is paying no
more than 30 percent of gross income for housing costs and utilities (HUD, n.d.).

There is a shortage of affordable housing in many parts of the United States,
particularly in urban areas where housing costs tend to be higher. This can lead to a
situation where low-income households are unable to afford housing, which can have
negative impacts on their quality of life and financial stability.

There are several initiatives and programs at the federal, state, and local levels
that aim to increase the availability of affordable housing in the United States. These can
include measures such as building new affordable housing units, providing subsidies to
help low-income households afford housing, and implementing policies that encourage
the development of more affordable housing (HUD, n.d.).

In addition to government programs, there are non-profit organizations and private

companies that work to address the shortage of affordable housing in the United States.
These can include community organizations, housing developers, and advocacy groups
(Non-Profit Housing Developers and Low-Income Housing Coalition, n.d.). There are a

number of statistics that demonstrate the inefficiency in affordable housing in the United
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States. According to the National Low Income Housing Coalition (NLIHC, 2021), there
is a shortage of 7.2 million rental homes that are both affordable and available to
extremely low-income renters (those who earn less than 30% of the area median income).
A report from the Joint Center for Housing Studies at Harvard University (2021) found
that the number of renter households spending more than half of their income on housing
(a common measure of housing affordability) rose from 7.5 million in 2001 to 11.4
million in 2017. The NLIHC (2022) also found that the average hourly wage needed to
afford a two-bedroom rental home in the United States is $22.96, which is significantly
higher than the national minimum wage of $7.25. This means that many low-wage
workers cannot afford to rent a home even if they work full-time.

According to the U.S. Census Bureau (2022), the homeownership rate in the
United States has declined in recent years, falling from a peak of 69.2% in 2004 to 66%
in 2022 3™ quarter. This trend is often attributed to the increasing cost of housing, which
can make it difficult for many households to afford to purchase a home. These statistics
demonstrate the significant gap between the supply of affordable housing and the demand

for it in the United States.

Housing Scenario in Massachusetts

There is a shortage of affordable housing in Massachusetts, particularly in urban
areas such as Boston, Cambridge and surrounding suburbs. According to the
Massachusetts Department of Housing and Community Development (DHCD, 2022), the
state has a shortage of 185,000 affordable homes for households with extremely low
income. The inflated cost of housing in Massachusetts is driven by a number of factors,

including the high demand for housing in urban areas, the high cost of land, and the



excessive cost of construction. These factors contribute to the high price of homes in the
state, which can make it difficult for low-income households to afford housing.

The DHCD has implemented a number of initiatives to address the shortage of
affordable housing in Massachusetts. These include the creation of new affordable
housing units, the rehabilitation of existing affordable housing units, and the provision of
rental assistance to low-income households. The state has also implemented policies that
encourage the development of more affordable housing, such as inclusionary zoning and

density bonuses. (State House News Service, 2022)

Housing Need for Immigrants in Boston, Massachusetts

According to an article published by Great Blue Hill GBH channel, the city of
Boston is seeing a surge of immigrants every month who are in dire need of humanitarian
aid and assistance. Many of these individuals are fleeing from unstable economic,
political, and social conditions in Haiti, South and Central America. Migrants have been
transported from border states into different cities, including Boston. Once they arrive,
families are placed in any available units provided by the Department of Housing and
Community Development, which has a portfolio of 350 motel units and over 3,400
shelter units across the state (Betancourt, 2023). However, the demand for proper housing
for immigrant families continues to grow, and more action is needed to address this

pressing issue (Betancourt, 2023).



Affordability Innovation

There have been a number of innovative efforts to increase the affordability of
housing in the United States in recent years. Some of these efforts include:
Accessory dwelling units (ADUs): These are small, independent living spaces that are
built onto existing homes or properties. ADUs can be a cost-effective way to increase the
supply of affordable housing, particularly in urban areas where land is expensive.
(Hoffman & Arck, n.d.)
Community land trusts: These are non-profit organizations that acquire land and hold it
in trust for the benefit of the community. The land is then used to build affordable
housing, which is sold or rented to low-income households at below-market rates.
(Hoffman & Arck, n.d.)
Co-housing: This is a form of housing in which residents live in a community of small,
privately-owned homes that are clustered around shared common spaces. Co- housing
can be a more affordable housing option because residents share costs such as utilities
and maintenance. (Hoffman & Arck, n.d.)
Tiny homes: These are small, portable homes that are typically less than 400 square feet
in size. Tiny homes can be a more affordable housing option because they are smaller and
require less land, which can make them less expensive to build and maintain. (Prefab
Review, n. d.)
Modular housing: This is a form of housing that is built off-site in a factory and then
transported to the construction site. Modular housing can be a more affordable option

because it is typically faster and cheaper to build than traditional housing (Ryan, 2016).



Covid-19 Effect on affordability in Housing Market

COVID-19 pandemic, which began in the early months of 2020, has affected the
housing market in the United States in different ways. The pandemic has led to
widespread job losses and unemployment, which has affected many people's ability to
afford housing (Layton Don, 2021). This has been especially true for low-income and
vulnerable communities, who may have been more likely to lose their jobs or face
reduced hours due to the pandemic.

Furthermore, the pandemic has led to changes in demand for housing, with some
people looking to move out of cities and into more rural areas, while others have been
unable to move due to travel restrictions and other limitations. This has led to imbalances
in demand and supply in different areas, with some areas experiencing high demand and
others experiencing low demand. In terms of changes in supply, the pandemic has
disrupted the supply chain for new homes, leading to shortages in some areas and an
excess of supply in others (Layton Don, 2021). This has been due to factors such as
delays in construction, supply chain disruptions, and other challenges related to the
pandemic. On a positive side, the government has implemented various measures to help
people afford housing during the pandemic, such as mortgage forbearance programs and
rental assistance programs. These programs have been designed to help people who have
been affected by the pandemic and may be struggling to afford their housing payments.
Also, Interest rates on mortgages and other home loans have remained low during the
pandemic, which has made it more affordable for people to borrow money to buy a home.
This has helped to boost demand for housing, as people have been more able to afford the

monthly payments on a mortgage. (Layton Don, 2021)



CHAPTER 2
LITERATURE REVIEW

Community development perspective

In "Radical Suburbs: Experimental Living on the Fringes of the American City,"
Amanda Kolson Hurley explores a variety of suburban communities that have been
designed and developed in innovative and unconventional ways. The book examines the
history of suburban development in the United States and how it has evolved over time,
as well as the ways in which different communities have sought to create more livable,
sustainable, and equitable suburbs (Hurley, 2019).

One key idea that emerges from the book is the importance of considering the
needs and desires of suburban residents in the design and development of suburban
communities. Hurley argues that traditional suburban development patterns, which often
prioritize the needs of automobile-based transportation and single-family housing, often
fail to meet the needs of contemporary suburban residents. Instead, she suggests that
suburbs should be designed and built in ways that prioritize walkability, mixed-use
development, and a sense of community and connection to nature.

Another key idea in the book is the potential for suburban communities to be more
radical and experimental in their approach to development. Hurley looks at a variety of
case studies of suburban communities that have embraced more innovative approaches to
development, such as co-housing, mixed-income housing, and alternative transportation
options. She suggests that these approaches have the potential to create more livable,
sustainable, and equitable suburban communities (Hurley, 2019).Overall, "Radical
Suburbs" offers a thought-provoking examination of the past, present, and future of

suburban development in the United States.
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In another article by Dana Cuff, she discusses the idea of creating public housing
in suburbia, which refers to the development of affordable housing units in suburban
areas. Cuff argues that this type of housing could be a solution to the affordable housing
crisis in many cities, as well as a way to address issues of segregation and inequality.
Cuff explains that the concept of public housing has often been associated with high-rise
buildings in inner cities, which have often been stigmatized and faced issues such as
crime and neglect. However, she argues that public housing in suburbia could be a more
successful model because it would be integrated into existing communities and could be
designed to fit in with the surrounding architecture. Cuff also discusses the potential
benefits of public housing in suburbia, including the opportunity for low-income families
to live in safer and more desirable neighborhoods, as well as the potential for increased
social and economic diversity in these areas. The article concludes by calling for a
reevaluation of the way public housing is perceived and for the development of more

diverse and inclusive housing policies (Cuff, 2022).

Mass-Custom approach in prefabrication

“Mass Customization” (2004) is a term coined by Masa Noguchi in 2004,
describing a building that consists of two methods: Mass-Production and Customization.
This ever-changing concept was imagined by Alvin Toffler in “Future Shock™ in 1970,
and again by Stanley Davis who coined the term “Future Perfect” in 1987. Joseph B. Pine
IT elaborated the concept of service and products by general methods in 1993.

Noguchi believes that the two main driving factors for constructing a home

tend to be product and service. Product and services are generally two factors that drive

almost all the marketing platforms of the world, considering the prefabrication industry



using this plug-in for design, construction, and marketing. “To generate a housing
development, these two factors are involved once again, with housing materials and
systems as the products and the design and construction of these homes as the services”
(Noguchi 2004, p. 323).

For a better understanding, Noguchi and Friedman have generated the model-
“MC = £ (PS)” (Noguchi and Friedman 2002a), where 'MC' stands for ‘Mass
customization,” ‘P’ a subcomponent stands for a ‘Product” which means Product
manufacturing in a larger volume of housing components, and ‘S’ a subcomponent which
means ‘Service’ which includes the communication and interaction with the client.

To understand the basics of Prefabrication and how customization can be
implemented within the system, it is crucial to understand Noguchi's model. In addition
to this system, Noguchi suggests that client involvement is needed when customizing an
entire product. The assistance sequence of the design group should be developed at
multiple locations by the manufacturer using interactive tools in response to consumer
choices of "standard components when customizing an end product" (Noguchi and
Friedman 2002b).

To expand on this suggestion, the subcomponent 'Service' is expressed by
"location (1), personnel (p), and tool (t) factors, S =f (1, p, t)" (Noguchi and Friedman
2002b). Most builders use these factors throughout the initial design phase in the
traditional method because they are mostly linked together. Following 'mass
customization', the system moves on to the client's input in determining the building's
components, which is crucial in this case. Furthermore, indoor-outdoor and exterior

development should be considered to adapt to this approach.
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Going forward to determine such components, ‘Volume (v), exterior (e), Interior (1), and
(o) for other equipment’ three key factors from ‘P’ subcomponent in which developers
can offer a catalog  of aesthetically pleasing and convenient options for clients to
choose from. “P =f (v, e, 1, 0)” (Here, the volume (v) components are used to build the
housing structure which determines the number and size of each room, whereas the
interior (i) and exterior (¢) components serve to coordinate both the decorative and
functional elements that personalize a home. Furthermore, the letter (0) denotes optional
equipment such as air conditioning, a home security system, emergency call buttons,
handrails, dishwashers, and other electrical appliances.) (Noguchi 2001, 2003b, and
2004; Noguchi and Friedman 2002a; Noguchi and Hernandez 2005).

Noguchi's theory of mass customization aims to understand how customizability
can be offered to customers while still maintaining efficient production. It focuses on the
use of design functional elements and the limitations of prefabrication in terms of
materiality. The study of this theory is important in the field of prefabrication
construction methods as it helps to identify the balance between offering customization
options to customers and maintaining efficiency in production.

The thesis incorporates concepts for affordable community development from a
variety of sources, including Hurley's ideal suburban models and Cuff's insights on
single-family housing lot development. These concepts include increasing density while
providing appropriate communal spaces to encourage community engagement, utilizing
transportation options and choosing sites that are conveniently located. Additionally, the
thesis proposes a focus on affordability when converting single-family housing lots into

multifamily dwellings (See Diagram 1)

11



Diagram 1

Concept adoption for Community fostering perspectives.

ADAPTION OF COMMUNITY FOSTERING PERSPECTIVE

Suburban Community Development

-

More units and Communal spaces

\

Better Living arrangement

\

p

Close to City

p

Transportation accessibility

\

p

Social Housing within single family zones

-
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CHAPTER 3
PREFABRICATION CONSTRUCTION METHOD

Introduction

The research conducted in this thesis examines the use of prefabrication in
residential construction, with a focus on determining the factors that would allow cost-
effective construction while still using the benefits of prefabrication. Prefabrication
involves the manufacture of building components offsite, which are then transported to
the construction site for assembly. The goals of prefabrication include reducing
construction time and costs, improving quality control, and increasing efficiency and
safety. Thus, prefabrication can be a useful method for providing high-quality social-
public housing at an affordable cost.

Prefabrication can be applied to a wide range of building types and components,
including walls, floors, roofs, staircases, and entire buildings and the components can be

made from a variety of materials, such as wood, steel, concrete, and glass. (Cutler, n.d.)
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Diagram 2

Advantage of Prefabrication

PREFABRICATION METHOD

There are also some potential challenges to using prefabrication in construction.
For example, coordinating the delivery of prefabricated components to the construction
site can be complex, and the transportation of large, heavy components can be logistically
challenging. Additionally, prefabrication requires careful planning and coordination
between the manufacturer and the construction team, which can add to the overall cost of
the project.

Globally, the demand for prefabricated buildings was valued at US$106 billion in
2020 but is expected to expand to US$153 billion by 2026, with a compound annual
growth rate of 6.4 % throughout the analysis period. The market value for the United
States was 20 billion dollars in 2021; the country presently holds 18.3 percent of the

worldwide market share (Global Industry Analytics, Inc., 2021).
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History of Prefabrication

Prefabrication, or the practice of assembling building components offsite and then
transporting them to the construction site for final assembly, has a long history in the
United States. The use of prefabrication can be traced back to the early 19th century,
when manufacturers began producing standardized, mass-produced building components
such as doors, windows, and roof trusses.

Prefabricated homes, also known as kit houses, pre-cut houses, ready-cut houses,
mail order homes, or catalog homes, were a popular housing option during the Gold Rush
in the United States in the 19™ century (Peterson, 1965). They were designed to be
quickly and easily constructed, allowing California prospectors to have a place to live
while they searched for gold. These types of homes remained popular until the mid-20th
century. One of the most well-known examples of prefabrication in the United States is
the use of prefabricated houses in the post-World War II housing boom. In the years
following World War I, there was a significant demand for housing, and prefabricated
houses were seen to meet this demand quickly and efficiently. Many prefabricated houses
were built in a factory setting and then assembled on site, using standardized building
components such as doors, windows, and roof trusses. This approach allowed for the
rapid construction of large numbers of houses and helped to meet the high demand for
housing during this period.

Another example of prefabrication in the United States is the use of prefabricated
bridge components in infrastructure projects. Prefabricated bridge components can be
produced in a factory setting, using high-precision manufacturing techniques, and then

transported to the construction site and assembled to form the structure of the bridge.
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This approach can significantly reduce the time and cost of bridge construction and has

been used in several infrastructure projects in the United States. (ABC - Accelerated -

Technologies and Innovations - Construction - Federal Highway Administration, n.d.)

Types of prefabrication methods

There are various types of prefabrication methods that manufacture the products in

factories and deliver them on site for further assembly and construction.

1l

iii.

Panelized prefabrication: This method involves manufacturing building
components, such as walls and floors, in a factory and then transporting them to
the construction site to be assembled. The components can be made from a variety
of materials, including wood, steel, and concrete. Additionally, Standardization of
paneling and window opening size makes this time of Prefabrication much more
efficient. Panelized prefabrication is typically used for residential and commercial
construction projects. (Prefab Review, n. d.)

Volumetric prefabrication: In this method, the modules can be made from a
variety of materials, including wood, steel, and concrete, and can be customized
to meet the specific needs of the project. Volumetric prefabrication is commonly
used for residential and commercial construction projects, as well as for hospitals
and other healthcare facilities (5 Methods of Prefabricated Construction, n.d.).
Structural steel prefabrication: This method involves manufacturing steel
beams, columns, and other structural elements in a factory. Structural steel
prefabrication is commonly used for large commercial and industrial projects,

such as office buildings, warehouses, and bridges. (Prefab Review, n. d.)
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1v.

V1.

Vil.

Precast concrete prefabrication: In this method, concrete components, such as
walls, floors, and beams, are manufactured offsite. Precast concrete prefabrication
is commonly used for large commercial and industrial projects, such as parking
garages, bridges, and tunnels (5 Methods of Prefabricated Construction, n.d.).
Timber prefabrication: This method involves manufacturing wooden
components, such as walls and floors. Timber prefabrication is commonly used
for residential and commercial construction projects, as well as for bridges and
other structures (5 Methods of Prefabricated Construction, n.d.).

Modular prefabrication: In this method, entire buildings or sections of buildings
are manufactured in factories. Modular prefabrication is commonly used for
residential and commercial construction projects, as well as for temporary or
emergency structures. (Prefab Review, n. d.)

Hybrid prefabrication: This method involves combining two or more
prefabrication methods, such as panelized prefabrication and modular
prefabrication, to create a customized solution for a specific project. Hybrid
prefabrication allows for greater flexibility and customization in the construction

process (5 Methods of Prefabricated Construction, n.d.).

Improvements in the Prefabrication industry

There have been remarkable improvements in the prefabrication construction

industry due to extensive use of technology. As an example, many manufacturers are

using 3D printing and computer-aided design (CAD) software. These technologies allow

for greater customization and precision in the production of prefabricated components, as

well as faster turnaround times (Ryan, 2016).
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There has also been a growing focus on using prefabrication methods to create
more sustainable and energy-efficient buildings. Prefabricated components can be made
from recycled materials or designed to meet energy-efficient standards, such as LEED
certification. Prefabrication methods are often used in disaster relief efforts to quickly
provide temporary housing and other structures to affected areas. Prefabricated
components can be quickly and easily transported to the site and assembled, allowing for

a rapid response to disaster situations (Mcnulty-Kowal, 2022)

Most frequent use of offsite construction has been seen for infrastructure projects,
such as bridges and tunnels. Offsite construction can reduce the time and cost of these
types of projects, as well as improving safety and minimizing disruption to the
surrounding area. Most importantly, prefabrication methods are now being used to
address the shortage of affordable housing in many areas. A simple understanding from
affordability point of view is that the prefabricated components can be manufactured at a
lower cost than traditional construction methods, making it possible to create affordable
housing units more quickly and efficiently because of which, prefabrication technique is

the most suitable methodology as a solution to affordable housing.

Key differences between traditional and prefabricated homes
Following are certain factors that differentiate the prefabrication method from the

traditional stick-built method.

i.  Construction location: The traditional stick-built method involves building the
structure onsite, while prefabrication involves manufacturing the components

offsite and then assembling them on the construction site (Ryan, 2016).
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Construction speed: Prefabrication can often be faster than the traditional stick-
built method, as some of the construction work can be done in a controlled factory
environment. This can reduce the risk of delays due to weather and other site-
specific factors (Ryan, 2016).

Quality control: Prefabrication can improve quality control, as components can
be inspected and tested before they are transported to the construction site.

Cost: Prefabrication can sometimes be more cost-effective than the traditional
stick-built method, as it can reduce the need for onsite adjustments and minimize
waste. As per the study, the Prefabrication method can cover up to 25% more
than traditional stick-built construction. However, the cost of prefabrication can
vary depending on the specific project and the materials used (Difference
Between Traditional & Prefab..., 2023).

Customization: Prefabrication can allow for greater customization in the
construction process, as components can be manufactured to precise
specifications. The traditional stick-built method may be more limited in terms of

customization.

The thesis incorporates the prefabrication method as an initial construction

approach to reduce costs and specifically utilizes panelized construction to gain the
flexibility advantage in customization. This strategy also focuses on essential

community development programs that benefit Suburban affordable housing scheme.
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CHAPTER 4
PRECEDENT STUDY

Ashley Union Station, Denver, Colorado by Stantec in 2017

Ashley Union Station is a mixed-use development located in downtown Denver,
Colorado, which includes a mix of residential, retail, and office space. It is named after the
nearby Union Station, a historic train station and transportation hub in the city. The
development includes a four-story, 107-unit apartment complex with 75 income-restricted
units reserved for low- to moderate-income households and offered at a lower price than
the market rate. These units are available to households earning up to 60% of the area’s
median income, and many units are set aside for even lower-income earners. Including
these units in the development is to make the area more accessible to people of different
income levels and promote diversity and inclusion in the community. (Stantec, n.d.)

The Ashley Union Apartment has implemented an income-based housing program
that caters to low-income families. Situated in a prime location in downtown Colorado, the
development offers 80% of its housing as affordable housing to the community. The cost
segregation serves as an ideal example for the thesis, which focuses on building

community-based affordable housing in densely populated areas.

Star Apartments, Los Angeles, CA by Michael Maltzan Architecture in 2013

Star Apartments is a low-income housing development in Los Angeles, California
that provides permanent supportive housing for formerly homeless individuals. The
development consists of 102 units, and residents pay 30% percent of their income in rent,
while the city Housing Authority finances the remainder. The complex was constructed

using modular concrete prefabrication, saving on costs, and reducing waste. The units of
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the Star Apartments were not built from the ground up on-site. Instead, they were pre-
assembled by Guerdon Enterprises in Idaho with bathrooms, appliances, and cabinets
already installed. They were then shipped to Los Angeles and lifted into place by crane
on a solid structure. (Ansari, 2020)

The Star Apartments represent a distinctive housing project with an intriguing
arrangement of units and program development. The building's unique design and
construction techniques have been studied by the thesis to learn various strategies for

stacking module ideas.

Blue Co-housing complex in Denver, Colorado by Productora in 2021

The Blue Co-housing Complex, the complex consists of four interconnected
buildings arranged around a central courtyard. The units within each building are designed
to be flexible and adaptable to the needs of the resident by providing shared programs. The
buildings are clad in blue-gray ceramic tiles, giving the complex its distinctive appearance
and name. The complex was designed with a focus on sustainability and community living.
It features shared spaces and amenities such as a communal kitchen, a laundry room, and
a rooftop garden. The buildings are also designed to be energy-efficient, with features such
as solar panels, rainwater harvesting, and green roofs.

Productora designed the co-housing complex to cater to the needs of individuals
who often share larger single-family homes with roommates or friends in desirable
neighborhoods. The complex consists of two sets of houses with mirrored layouts. The
front of the property features a larger building with three studios and shared living and

kitchen areas. At the back of the property, there are two additional units, known as
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accessory dwelling units (ADUs), bringing the total number of units in the complex to eight

(Blue Co-Housing Complex by Productora Fits Eight Units on Two Denver Lots, 2021).

Centre Village Project, Winnipeg Canada by 5468796 Architecture and Cohlmeyer

Architecture Limited in 2013

Centre Village is a housing cooperative in Winnipeg, Canada, designed to help
revitalize a neglected inner-city neighborhood and provide its residents with a unique and
inspiring living environment. The development consists of six three-story blocks that
contain 25 dwellings. The blocks are arranged to create two public spaces: a through-street
and a shared courtyard, which provide amenities for residents and the surrounding
neighborhood. The units are designed to use space and materials efficiently and have
diverse configurations ranging from 375 to 875 square feet. The units have entries and
windows on all sides to improve street quality and safety and feature deep, vibrant orange
cowlings around the windows. The project aims to demonstrate how architecture can
influence urbanism and improve social relationships.

The Centre Village project aims to prove that it is possible to live in smaller spaces
than is typical in North America. The average size of a new home in Canada is 2,300 square
feet, while the units at Centre Village range from 375 to 875 square feet and include one
to four bedrooms across three stories. These sizes are more typical of European standards,
which are less common in North America. In Canada, smaller unit sizes often mean fewer
bedrooms or bathrooms rather than smaller overall room sizes. The Centre Village project
offers a more affordable and sustainable alternative to the traditional single-family

suburban home, as living in a smaller space requires less energy, generates less waste, and
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encourages more mindful consumption (Centre Village / 5468796 Architecture +

Cohlmeyer Architecture Limited, 2013).

Kaolin Court Housing project, London, UK by Stolon Studio Ltd. and Baca

Architects in 2020

Kaolin Court is a small residential and live/work development designed to foster
community among its residents. The project is located in a light industrial area and was
developed by a small private company specializing in unique projects. The developer's goal
was to create a private residential development that would be attractive to families and
professionals. The development includes four houses, two live/work duplexes, and three
apartments. The development is set around a communal garden, and the accommodation is
designed to maximize shared amenity space. The land was excavated to create space for
two-story houses without impacting neighboring properties and to remove contaminated
soil. The development design was driven by budget and program constraints set by the
client. The forms of the buildings were designed to maximize sunlight in the courtyard and
minimize the impact on neighbors. The development also includes landscaping, a
"neighbor yard," and reflection pools to enhance the well-being and sociability of the
residents (Kaolin Court Housing / Stolon Studio Ltd. + Baca Architects, 2021).

The thesis gains a deeper understanding of the appropriate scale of buildings for
suburban residents and recognizes the importance of providing proper housing to meet
community needs through the exploration of interesting project studies. Through the
examination of affordable housing examples, the thesis identifies key concepts, including
the creation of courtyard spaces to improve circulation, the use of roof play to enhance

sunlight, and the provision of housing based on area median income to immigrant
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families. These aspects are integrated into the thesis's design development for further

exploration and consideration.
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CHAPTER 5

SITE: CHELSEA, MA
History
Chelsea, Massachusetts is an ideal suburban area for further study in the context
of community development and accessibility to city spaces, due to its diverse
demographic characteristics and proximity to Boston. The city is located in Suffolk
County, Massachusetts, sits directly across the Mystic River from Boston. Chelsea has a

rich history that dates back to the early colonial period (see Figure 1).

Figure 1

Chelsea-Districts map from chelsearecord.com
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The area that is now Chelsea was originally settled by the Naumkeag tribe, who
called it "Winnisimmet," or "the place of the winding river." In 1624, the area was settled
by Europeans, who established a fishing village and farming community. The town was
officially incorporated as Chelsea in 1739, and it quickly grew into a thriving agricultural
and industrial center (Wikipedia, 2022).

During the 19th century, Chelsea experienced rapid growth and development. The
construction of the Boston and Lowell Railroad in the 1840s brought increased economic
opportunity and population growth to the city. In the late 19th and early 20th centuries,
Chelsea became home to many large manufacturing and industrial companies, including
the Boston and Maine Railroad, the New England Glass Company, and the Chelsea
Clock Company.

Throughout its history, Chelsea has been known for its diverse population and
strong community spirit. The city has a rich cultural heritage, and a vibrant arts and

music scene. (Chelseama.gov)

Demographics

According to the United States Census Bureau, the city of Chelsea has a
population of approximately 40,000 people. According to data from the American
Community Survey (ACS), the racial composition of Chelsea is as follows: 52.5%
Hispanic or Latino, 22.9% White, 16.3%, African American, 2.6% Asian, 0.4% Native
American or Alaska Native, 5.3% Other races. In terms of age, the census data shows that
the population of Chelsea is relatively young, with a median age of 30 years. The ACS
data also shows that the city has a high poverty rate, with 22.5% of the population living

below the poverty line compared to 11.6 % of the national average. However, the city has
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made efforts to address this issue through programs and initiatives aimed at reducing
poverty and increasing economic opportunity.

In 2020, the median household income in Chelsea, MA increased to $60,370, up
from $56,802 the previous year (see Figure 2). The data for this is shown in a chart
comparing the distribution of household incomes in Chelsea, MA to national averages.
The largest group of households in Chelsea, MA had an income in the $75k to $100k
range.

Figure 2
Average median income data from the Census Bureau 2020, ACS 5-year Estimate.
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The following chart compares the distribution of household property values in
Chelsea, MA to national averages. In Chelsea, MA, the largest group of households had a
property value in the $300k to $400k range, while in Boston, MA, the largest group of

households had a property value in the $500k to $750k range (see Figure 3).

Figure 3

Data from the Census Bureau 2020, ACS 5-year Estimate, Property Value (datausa.io)
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Covid-19 effects on Chelsea, MA

COVID-19, also known as the coronavirus, is a highly infectious disease that
emerged in late 2019 and has since spread globally, leading to a worldwide pandemic. The
disease has had significant impacts on communities and individuals around the world,
including in Chelsea, Massachusetts.

The extent of these impacts can vary depending on a variety of factors, including
social determinants of health. Social determinants of health are the conditions in which
people are born, grow, live, work, and age, and they can have a major influence on health
outcomes (Covid-19 in Chelsea, 2021). In Chelsea, the social determinants of health that
played a role in COVID-19 infection rates and the severity of illness can be divided into

two categories: long-term impacts that left residents vulnerable and in poorer health before
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the pandemic, and immediate impacts that increased infection spread and reluctance to seek
care once COVID-19 hit (Covid-19 in Chelsea, 2021).

Long-term impacts in Chelsea included high rates of pre-existing health conditions,
such as pulmonary and cardiac problems, which made some individuals more prone to
serious COVID-19 infection. Chelsea also had high rates of food insecurity and poor
outdoor and indoor air quality, both of which can negatively impact overall health and
immunity. (Covid-19 in Chelsea, 2021)

Immediate impacts in Chelsea included overcrowded housing, which allowed the
virus to spread more quickly, and racial and employment-related issues, which
disproportionately affected certain populations. Many Chelsea residents, particularly those
from Hispanic and African populations, experienced fear of immigration repercussions,
which prevented some from seeking critical healthcare. Additionally, 80% of Chelsea
workers were considered "essential," meaning they were required to continue working in
the early days of the pandemic, when access to preventative measures and knowledge was
limited. (Covid-19 in Chelsea, 2021)

According to the report published in 2021 by local NGO ‘Greenroot’, Chelsea has
a higher proportion of overcrowded housing compared to the state, with 10% of housing
units considered overcrowded compared to 2% statewide. This overcrowding has had
significant negative impacts on residents' health, as lack of access to safe, healthy, and
affordable homes has been a major issue in the community. The analysis above shows that
with or without covid, considering the dense population Chelsea is lacking adequate

housing.
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Renters vs Owner

In 2020, about 27% of the housing units in Chelsea, MA were owned and
occupied by their owner, an increase from the previous year's rate of about 26% (see
Figure 4). The national average This data is presented in a chart comparing the
percentage of owner-occupied units in Chelsea, MA to those in its parent and neighboring
areas. The homeownership rate in the surrounding neighborhoods is considerably higher
than that of Chelsea, ranging from 40% to 60%. In Suffolk County near Boston, the
homeownership rate is 35%, which is 8% higher than Chelsea's homeownership rate.
Figure 4
Comparison of Neighborhood data from the Census Bureau 2020, ACS 5-year Estimate

(datausa.io)
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After a detailed examination of the demographics of Chelsea, Boston, and other
suburban regions, Chelsea has a lower household income and home ownership ratio than

other regions. On top of that, Chelsea has 15,902 people per square mile, making it the
30



3rd highest population density in Massachusetts (Chelsea, Massachusetts Population
History | 1860-2022, n.d.). However, the property values in Chelsea are significantly
lower than those in Malden and Boston. Taking all the above information into account,
Chelsea appears to be the most viable location for this thesis on affordable housing.

As previously mentioned, Chelsea is a highly diverse town in Massachusetts with
a 49% of immigrant households (ACS, 2020). The thesis aims to cater low-income
immigrant clients by providing 80% affordable housing options, specifically targeting
49% of households with incomes falling below the median household income range of
10k to 60k.
Figure 5
Client, household income data from the Census Bureau 2020, ACS 5-year Estimate

(datausa.io)
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Location: 71 Stockton Street, Chelsea, MA

The proposed site for the thesis is on an empty lot located at 71 Stockton Street
Chelsea, MA, and consists of several single-family lots situated on the outskirts of the
business district.

Figure 6

Site Context

The site has easy access to Beth Israel healthcare medical care and CVS
pharmacy shop, while a plenty of local businesses such as laundry and dry-cleaning
services, local restaurants, and grocery shops are nearby (see Figure 6). The thesis aims
to promote and support these local businesses. The site is also located near a Silver Line
bus stop, which is approximately 500 feet down the street. The site's accessibility to
transportation and proximity to healthcare facilities and schools were considered when

evaluating the location.
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Figure 7

Site Parcel 71, Stockton St. (Chelseama.gov)
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Analysis: Housing typologies and Unit Configuration Potential

During the site visit, A visual analysis was conducted to evaluate the density of
the neighborhood and the types of housing present. One specific example is the presence
of smaller duplex homes on Gilloly Road. If this type of housing was replicated on all 11
lots in the street, it would potentially result in a density of 44 units in a row. This example
is used to demonstrate the potential for maximizing density using certain housing

typologies.
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Figure 8

Map showing the Gilloly Road and Clerk Street

Margolis Apartments
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Figure 9

(Left- red mark) indicate Gilloly Road, (Right- Blue mark) Clerk Street (google maps)

On Clerk Street, there is a row of standard triple-decker houses, each found on a
single-family housing lot. If each house were to hold three units, this would result in a
density of 33 units on the 11 single-family housing lots. This density meets the
requirement set by the Zoning Bylaws, which is a maximum of 35 units and minimum 12
units per acre property (Code of Ordinances | Chelsea, MA, 2021).Visual analysis for

thesis aids in the development of initial concepts by providing a deeper understanding of
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unit requirements, probabilities of future developments, and the typologies of houses and
key materials that define a neighborhood. It also highlights the importance of strategic
residential design, particularly for single-family housing lots, where space for green

development is often limited in dense neighborhoods.
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CHAPTER 6
DESIGN

Conceptual Design
One early design concept was to build a modular block that would provide
empty spaces as an opportunity for clients to build on later as families grew and/or

circumstances changed.

Figure 10

Site Massing — Conceptual Design showing gradual development over time
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Figure 10 illustrates the concept design for the site, including the placement of 45
units in 8 lots among 11 with simply two developments facing each other. This version of
concept development consists of 3 units ranging in size from 550 sq ft to 850 sq ft, and
each unit is made up of 2 or 3 standard 12x24 modules. The design includes green spaces
that serve as communal areas for residents to interact. The open spaces were meant to
provide a visual connection between the main entry and exit points of the site, creating a
contrast between the mass and void. These spaces were included in the design based on
the insight that such communal areas can foster a sense of community.

Figure 10 also illustrates the concept of gradual development of the site over time.
Although allowing for incremental development presents opportunities, it also poses
several challenges such as affordability, weather conditions, and the potential impact on
the surrounding neighborhood, particularly when the existing site is narrow, and
development is dense. This may not be desirable from a community fostering perspective.

Moving forward, the thesis focuses on addressing affordability while advancing
community engagement, with the creation of strategic open communal spaces in
suburban development. To address this, the second iteration of the design involves a shift
from modular block prefabrication to panelized light frame wall construction, using flat-
packed housing kits that can be assembled on site. This approach allows for flexibility in
construction phases while managing labor and construction costs. Density is a key factor
in community housing, but amplifying the necessary space between developments is
equally important as opposed to densifying an entire block.

At a conceptual design phase, the transportation accessibility paths for commuters
were insufficient, and the conceptual plan was characterized by rigidity and density. In

contrast, the thesis aims to create a balance between mass and void by supplying strategic
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density of units while also emphasizing community-oriented spaces. This approach is
more flexible in terms of constructability compared to the complex arrangement of
modules. Moreover, since the panelized method will be used, a kit of parts will be
available, reducing the weight of equipment compared to that of the entire module.
Diagram 3

Design Objectives

DESIGN OBJECTIVES

Replicating Unit Configuration

Unit Density

Adaption of Surrounding materiality and typology
Accessibility to transport and healthcare
Surrounding Scales

Community engagement areas

The design objectives outlined for further thesis development include the
replication of unit configurations to enhance prefabrication efficiency (see Diagram 3).
Also, the design goal is to reduce density in certain areas to create greater engagement
spaces, taking into consideration the surrounding materiality, typologies, and key
elements to ensure the design blends seamlessly with the neighborhood. Accessibility to
transportation and street access should be prioritized, as well as accessibility to healthcare
facilities. Finally, community engagement programs should be integrated into the design
to encourage social interaction and promote a sense of community within the

development.
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Proposed Design

The diagram (see Figure 11) depicts the decision-making process for conceptualizing the

final design.

Figure 11

Process Diagram

Process Diagram

| Extended sideways for more
gathering spaces

The process starts with developing masses (positive spaces) for the entire site

block, while extracting green spaces (negative spaces) to form two residential building

“bars”. One interacts with street and the other interacts with an access alleyway behind
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the site block. A new community building, the Language Center, occupies the east end,
serving as a welcoming feature at the most visible end of the site. To engage the
community, the development creates front and back portions of spaces, addressing street
interactions on the north-west side of the block. Additionally, multiple alleyways have
been provided to enhance circulation towards the center gardens and the street. The site
faces variations in topography, with a sudden change of almost 12 feet from the west
side. To address this, the thesis keeps the existing parking spaces and provides a
stairway/ramp, creating an amphitheater-like gathering space that serves as an access way
and a festive space for community gatherings.

Diagram 4

Community Orientation

COMMUNITY ORIENTATION

Single family houses 71 Stockton Street
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The diagram (Diagram 4) illustrates how the flow towards community orientation
can be increased by bringing forms closer together, which fosters a greater level of
engagement compared to single family housing with yards. By creating alleyways,

residents can have greater transparency and opportunities to engage with both the outside
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community and their own internal community. This promotes more meaningful and

fulfilling day-to-day interactions.

Figure 12

Community Building
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Due to the substantial number of immigrant families in Chelsea, a considerable
portion of elderly and working-class individuals still encounter language barriers. This
issue was particularly evident during the COVID-19 pandemic, where a lack of
understanding led to various health issues (Covid-19 in Chelsea, 2021). Therefore,
language coaching is a crucial part of the community development program in the thesis.

The Language Center in the community building aims to engage the entire
Chelsea community by serving as a welcoming element with direct street access. (see
Figure:12) Additionally, the community building features a wide passageway that
provides a view of the central gardens. The community building program includes a
meeting space, a conference room, and a coaching hall. To cater to outdoor gatherings, an

outdoor garden has also been provided.
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Figure 13

Site Plan
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The site plan (Figure 13) displays the arrangement of housing clusters and
emphasizes the alleyways as a primary path of travel for all residents. The thesis draws
inspiration from the preceding studies to develop and enhance design ideas for communal
spaces within the project. As the site is situated on the outskirts of the business district
with multiple large business developments surrounding it. In close proximity to the
community building at 71 Stockton, there is a Denver-park basketball court, a Boston
playground building with indoor games, and a Dollar Tree general store. The project

prioritizes transportation and offers two dedicated parking areas for residents.
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Unit Modularity and Plans

The thesis aims to improve construction efficiency by adopting a more feasible
method, which involves integrating a panelized light-frame wood wall system into the
building's design commonly known as Panelized Prefabrication method. This
construction process includes delivering prefabricated elements or sections to the
construction site for on-site assembly, such as the roofing package, roof structure, glazing
package, and building structure (CE Center - Designing Sustainable, Prefabricated Wood
Buildings, n.d.). Framing each level takes approximately one week from the time the flat
pack arrives at the location and utilizing pre-assembled closed structural panels with
finishes, electrical, and ductwork is crucial in reducing construction time and cost. (CE
Center - Designing Sustainable, Prefabricated Wood Buildings, n.d.)

To simplify and accelerate the construction process, the unit modularity has been
defined by standardizing elements, mirroring, and copying plans throughout the scheme
(see Figure 14). The diagram illustrates the constructability and various formations of
Unit A, B, C, and E, with additions of stairs and bays. Duplex module D is designed to
complement the site adjacencies and support the formations of clusters. The aim is to
generate unique features of the scheme and create plan variations using the same module
palette. For example, Module A is located on the first floor but has an added stairwell that
leads to Module B on the second floor, which is a Duplex module consisting of its own

stairwell to access the third level.
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Figure 14

Unit Modularity
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The units may appear distinct from each other, but they share the same bay
typology and gallery structure as the other units. The thesis incorporates the bay typology
and material choices of the surrounding houses while also paying attention to small
details such as trim, door frames, windows, and railings to improve the overall aesthetic.

Unit Type A is a single-bed unit with an added stairwell for Unit Type B, a
duplex unit. The duplex unit has a living room and kitchen on the second floor, and an
open terrace and two bedrooms on the third floor. Unit E is a studio unit located on the
first floor and has a separate stairwell connected to Unit Type C, a two-bedroom unit.
Unit Type D is an independent duplex unit that features a living room on the ground floor

and two bedrooms with balconies on the second floor (see Figure 15).
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Figure 15

Unit Configuration and Renderings

Unit Configuration
and Renderings

UNIT TYPE A
(480 sq.ft)

UNIT TYPED
(Duplex 960 sq.f1)

UNIT TYPE D
Second floor

STUDIO- E
(385 sq.11)

UNIT TYPE C (770 sq.ft)

UNIT TYPE B
(Duplex 960 sq.ft)

Transforming 11 Single
family housing lots in to

8 Studio Units

10 One Bed

10 Two Bed Duplex
4 Two Bed

32 total units

UNIT TYPE B
Third-Floor
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A diagram consisting of color-coded plans (Figure 16) illustrates how the
residential block follows a modular strategy, with at least two-unit typologies overlapping
in each block. For example, a block of three Unit As supports two more Unit As and one
Unit B. Similarly, a block of two studio units supports a single Unit C with two bedrooms
on the second level. This pattern repeats at both ends of the residential blocks. (See
Sections Figure 17)

Figure 16

Floor Plans

€ £ 3 ] 3

FE Wm ﬁ":(

%

ﬂﬂﬁmﬂ* —

-
ﬂ

41

2, T Al & FIRST FLOOR PLAN
=ity oy~ e i Sy n w 71
— = — Bl i
2 i E %J;;L o = i J;;‘Lﬁi
. T_'\ Z —— —=
. e 1 ___
S SECOND FLOOR PLAN
Figure 17
Sections
SECTION NORTH-WEST
‘ el ]
Wi
- L || ‘ H “ ‘[ e ay
| ole @ »
. = R
SECTION SOUTH-EAST
N B | . o
SERE Im oo | HTH | T|‘ bo]
" if | ] Ml m ~|\ o EL ! & N

47



Replicating the modules on both sections makes the construction process less
challenging and more efficient. Generating strategized volumes compliments sharp and
simple aesthetics, which match the neighborhood's scales and materiality. It also provides
a unique landscape opportunity on site.

Figure 18

Elevations

ELEVATION NORTH-WEST

ELEVATION SOUTH-EAST
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DISCUSSION DURING THE THESIS PRESENTATION

It was stated that the proposed thesis successfully integrates the perspective of
fostering suburban community while achieving an optimal level of density within a
limited number of single-family lots. During the review discussion, reviewers suggested
allocating more space for development instead of a two-way road. To justify the concept,
the initial plan was to develop functional spaces only within the existing site parameter,
Expanding the site parameters is deemed reasonable as it can provide additional space for
the client, which is always advantageous.

One of the suggestions was the idea of making green spaces between the housing sections
more efficient for the residents. The current plan includes two playgrounds for the
residents to use, and there is still room for improvement. Another suggestion was to
provide more direct access from the units to the gardens on the ground floor. In current
development the unit module became an integral part of the design, and multiple
alleyways were incorporated to connect the central greenspaces, which seemed more
appropriate when designing the street-faced modules. During the discussion, it was
suggested that incorporating sustainable features could have made the site program more
interesting and efficient. The necessary sustainable perspective can be achieved through
the installation of solar panels on the roof and the implementation of efficient systems,
which would greatly benefit the affordability factor of the project.

Despite few site planning suggestions, this thesis proposes an ideal housing
strategy that can be fostered over the years for community development. By providing
appropriate communal spaces for residents and engagement areas for the community, a
better development concept can be established which can provide improved living

standards for the residents.
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CONCLUSION

The proposed housing design offers a unique solution to traditional housing
models by utilizing prefabrication techniques to optimize construction efficiency and
cost-effectiveness. The focus on standardization and replication of unit configurations
achieves economies of scale in both construction and design, which helps to minimize
project costs. Through the construction of 32 units on 11 lots, the design maximizes the
use of available space, creating more affordable and sustainable housing options (see
Diagram 5). The scheme incorporates various pathways that not only provide ease of
access for each resident but also enhance the aesthetic appeal of the project. Additionally,
the inclusion of diverse communal spaces, such as amphitheaters and community
buildings, has become an integral part of the scheme, fostering a long-lasting relationship
between the community and the residents of 71 Stockton Street.

Diagram 5

Steps Taken Towards the Affordability

The cost of The labor cost for

prefabrication can be
up to 25% cheaper than
traditional homes.

Less construction time.

prefabricated homes

can be 16 to 20% less

than that of traditional
homes.

Improving land use by
allowing for 32 units to
be built on 11 single-
family housing lots.

Lowering design costs
by minimizing the use
of finishes.
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replicating plans.




By identifying key factors such as community fostering and cultural aspects, the
design provides a compelling alternative for modern living, offering a faster, more cost-

effective, and environmentally conscious solution for suburban living.
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Figure 19

Street View Render: 71 Stockton Street, Chelsea MA

Figure 20

Street View Render: Stair/Ramp
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Figure 21

Renders: View from street, Galleries and Open terraces views
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Figure 22

Render: Site Axonometric
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Figure 23

Render: Street view from North-East Side
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Figure

Render: View from Community Building Passage
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Figure 25

Render: Playground / Central Greenspace
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