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LITERATURE REVIEW:

The literature review is a process of ex-
ploration, understanding, and synthesis of
information conerning this thesis, involving
research questions, or phenomenon and

the documentation of the process to answer
what a topic is about, what scholars have
discussed the topic, what examples are
there concerning this thesis, and whether or
not there are gaps in the knowledge before
a project moves into the design phase.

METHODOLOGY & OBJECTIVE:

The design methodology highlights the focus
of the practical problem solving aspect of
the project, what goals are to be executed or
what elements of the project will be high-
lighted in the design and fabrication portion
of the thesis studio

THESIS STATEMENT

This project redefines the identity of the manufactured housing typology by conceiving of more
adaptable structural configurations which provide a framework for breaking the conformity of mass
production and mass consumption to give the residents true economic prosperity through control
of the 3-D manufacturing process of their homes. Manufactured housing, formerly known as mobile
or trailer homes, is one of the most vulnerable housing types in the United States during a severe
weather event. This is due to the mass industrial production of a structural composition that is rath-
er suited for permanently fixed construction, leading to fragility in their assemblage and poor con-
struction specifications. The focus of design exploration throughout this thesis is towards the struc-
tural stability of manufactured housing in preparation for a severe natural hazard predicated upon
refabricating three fundamental elements of its construction: Flexible Frame, Universal bracing, &
Ease of the structural manipulation process.

While the revitalization of manufactured housing in this thesis rests upon the success of establishing
the three afore mentioned elements, the socio-political implication of the project rests upon the 3-D
fabrication of the manufactured homes. An on-site fabrication center gives residents ownership of
the means of production of their homes and affords freedom from established society, which is the
identity from which the housing type emerged in the mid-1950s. Introducing a site dedicated work-
er-space is a radical change in the sustaining logic of consumerism because the fab-center breaks
the traditional buyer seller market system by giving the residents the ability to make constructive
decisions on how to improve their standard of living.

Given that the chassis of manufactured homes has long served as the defining element of its dual
identity as a hybrid house-vehicle typology, the process of equipping manufactured homes will in-
volve designing temporarily held structural assemblies with a flexible frame system that can adapt
and respond to regional weather conditions via expansion and reduction of the trailer frame. There-
fore, proper bracing of mobile homes involves designing a system that is integrated into the frame-
work of the structure which adapts to various module configurations.

11
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THESIS POSTER & QUOTATION

“When a family sites their typically singlewide home in a rural trailer park, their lives become an
ongoing struggle to realize their dreamed-for benefits of homeownership because of the costs and
burdens imposed by this type of housing.”

- Sonya Salamon [Singlewide: chasing the American dream in a rural trailer park]

THESIS PROPOSITION

This thesis proposes the solution to the affordable housing crisis in America by calling for its eco-
nomic and social revitalization via a redesign and redevelopment of the infrastructure of manufac-
tured housing. To address the issue of structural instability in the manufactured housing typology a
restructuring of the current conventional type of construction is necessary because modern man-
ufactured homes are built using the same building materials as site-built homes, as underlines by
the MHI.But why should a mobile home be built using the same materials as a conventional site-built
home which has a cornerstone foundation?

According to the Manufactured Housing Institute (MHI) federal standards regulate manufactured
housing design and construction, strength and durability, transportability, fire resistance, energy
efficiency and quality by way of the HUD code of 1976. They also state that proper installation and
anchoring of the home is a key element in how a manufactured home will perform in severe weather
situations. This thesis will engage in a study of the morphology of mobile homes in order to under-
stand how to improve the design of existing structures by creating prototype iterations to examine
the benefits of various design decisions that have been made and to propose different design solu-
tions that are more practical and ergonomic.

In June of 2010, the Department of Housing and Urban Development published three major rules in
the federal register regarding On-site completion of construction of manufactured homes. The pro-
posed rule would simplify the process by establishing uniform procedures by which manufacturers
could complete construction of their homes at the installation site without obtaining advance ap-
proval in accordance with section 3282.14 of HUD's Manufactured Home Procedural and Enforcement
Regulations. This rule implementation effectively allows my thesis to propose bringing the factory to
the site enabling residents to build and make improvements on their homes in a dedicated communi-
ty oriented workerspace station.

Generally speaking, manufactured homeowners invest money into their homes in the same manner
that conventional home owners do sometimes even for generations. Manufactured homeowners are
required to pay a space rent for leasing the land their homes reside on and are often faced with the
difficulty of dealing with increased rental rates and taxation. When the residents aren't able to meet
these desires they are faced with eviction or moving their homes which often can cost them thou-
sands of dollars for removal. As this housing type attracts more attention as a solution for afford-
able housing there is a pressing need for a solution to homeowners improving and transporting their
homes. This development approach will answer the need of economically self-sustaining communi-
ties by effectively providing a place-based economic development plan relative to the site conditions
of the parks and demographic of the residents.

1.2
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Pre-fabricate: “To manufacture (a building or section of a building, for
example) in advance, especially in standard sections that can be easily
shipped and assembled.” [2]

Pre- word-forming element meaning “before,” from Old French pre- and
Medieval Latin pre-, both from Latin prae (adverb and preposition) “before
in time or place,” (1)

BRACKET -~
BOLT \\L
PRE-DRILLED HOLE \
o~/
c ’ Figure 1: The Cellophane House (2007-2008), (pp. 226)
Kieran, Stephen, and James Timberlake. Refabricating
u Architecture, New York: McGraw-Hill,

Fabricate (v.) mid-15c,, “to fashion, make, build,” from Latin fabricatus,
past participle of fabricare “to make, construct, fashion, build,” from fab-
rica (see fabric). In bad sense of “tell a lie (etc.),” it is recorded by 1779.
Related: Fabricated; fabricating. [1]W

Prefabricate (v.) “Manufacture in a factory prior to assembly on site,”
1919 (implied in prefabricated), from pre- + fabricate. [1]

Prefab (adj.) “Manufactured in a factory prior to assembly on site,” 1937,
short for prefabricated “made by assembling large components made
elsewhere,” originally of housing (see prefabricate). As a noun, “prefabri-
cated housing,” from 1942. [1]

PREFABRICATE

Usage In Architecture: From the onset of modernism in architecture A
during the twentieth century, prefabrication methods became fundamental : :
to the efficient design and construction of buildings. The building tech- 7 L 0
niques made for architects to design and construct quickly, on a large ' =2
scale, and in uncompromising site conditions while also reducing the cost
of construction. Although prefabrication has reached nearly all facets of
modern production, the prominence of prefabrication in the industry is
perhaps best exemplified by few projects. Most importantly, Le Corbusi- T e
er's Maison Dom-ino served as a precedent for later high-rise buildings,

addressing issues in government subsidized housing which continues to

plague western society necessitating the need for prefabrication.

T
Loat
v
4

It is necessary to note Le Corbusier’s five points of modern architec- ARCHITECTURE
ture based on the ideas of living in the industrial world as they will be comd T g Cotuason
the guiding design principles for the on-site fabrication lab. Pilotis: Free
standing pillars create a green zone beneath the first floor, where the
fabrication will take place. A Free ground plan allowed by a frame con-
struction allows for a free layout for easily moving the manufactured
homes through the center. A Free fagcade makes transport of the manu-
factured homes efficient and easy. Horizontal Windows is allowed by the
frame construction and absence of load bearing walls to allow natural
lighting throughout the fabrication center. Finally, a Roof Garden enables
the residents to produce local produce and generate a micro-economy for
the trailer park residents. Thie Drosns

of the
Factory-Made
House

Walter Gropius

and

Konrad Wachsmann

|\ Gilbert Herbert

Bleninal
Hﬁ'Fga architettura 2014

In the book, Home Delivery: Fabricating the Modern Dwelling authors
Barry Bergdoll and Peter Christensen critique the work of Stephen
Kieran and James Timberlake stating that “Their influential book
“Refabricating Architecture,”(2003) is an unequivocal critique of ar-
chitecture as a top-down system where architects design a building
and then devise a system to make it work.” pp. 224 (1). Prefabrication
Is described in the book “Refabricating Architecture,” as a byprod-
uct of Mass production and an emerging ideal at the time known as
Mass customization. “Mass customization is a hybrid. It proposes
new processes to build using automated production, but with the
ability to differentiate each artifact from those that are fabricated
before and after.” They're critique of this new era of prefabrication is
that “Architecture has over the past century finally become a ma-
chine..the result is a more sustainable architecture.” pp. xii-xiii (2)

Personal Criticism and Thesis Usage: The intended general usage

of “prefabrication” or any iterations of the word including prefab,
prefabricate, prefabrication, etc. in this thesis aims to address the
socio-economic implications of implementing mass-customization
in the place of mass-consumerism. The pre-fabrication of the man-
ufactured homes will allow for inhabitants to efficiently make design
modifications and installations of their individual dwelling units. The
structural frame will feature a universal design which is prefabri-
cated in the onsite fabrication center at each mobile home park. The
concept that is most often expressed by its usage is the notion of
simplistic logical design serving as a catalyst for ease of fabrication
and construction prior to on site installation of the built habitats.

In this thesis the pre-fabrication will take place in the onsite fab-
rication center and the modified or newly designed manufactured
homes will then be transported to the specific plot of the inhabitant
to which it belongs.
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Proto-type:*An original type, form, or instance serving as a basis or stan-
dard.” 2. “An original, full-scale, and usually working model of a new
product or new version of an existing product.” [2]

Proto- before vowels prot-, word-forming element in compounds of
Greek origin meaning “first, source, parent, preceding, earliest form, orig-
inal, basic,” from Greek proto-, from protos “first” (from PIE *pre-, from
root *per- (1) “forward,” hence “before, first”). It is also used in forming
words in the sciences and to form compounds having historical reference
(such as Proto-Indo-European). [1]

Figure 2-9: Digitally fabricated housing for New Orleans,
2004 by MIT (Bergdoll & Christensen, 2008, p. 198, 202)

type (n.) late 15c., “symbol, emblem,” from Latin typus “figure, image,
form, kind,” from Greek typos “a blow, dent, impression, mark, effect of a
blow; figure in relief, image, statue; anything wrought of metal or stone;
general form, character; outline, sketch,” from root of typtein “to strike,
beat,” from PIE *tup-, variant of root *(s)teu- (1) “to push, stick, knock,
beat” (see steep (adj.)). [1]

Prototype (n.) “a primitive form, original, or model after which anything
is formed,” c. 1600, from French prototype (16c.) and directly from Medie-
val Latin prototypus “original, primitive,” from Greek prototypon “a first or
primitive form,” noun use of neuter singular of prototypos “original, prim-
itive,” from protos “first” (see proto-) + typos “impression, mold, pattern”
(see type (n.)). In English from 1590s as prototypon. [1]

PROTOTYPE

Usage In Architecture: In the field of Architecture prototypes are often
used to test how something is working. “..the prototype represents a
valuable opportunity to test some aspect of the interaction between built
architecture and the environment.” pp. 180 (1) 3D printing is quickly be-
coming the most widely used technology for creating prototypes. “While
3D printing was first used for rapid prototyping in the early 1980s, albeit in
a very primitive form, it was not until the late 1990s that architects were
able to access such radical new technology..The advantages of 3D print-
ing include the ability to produce highly detailed objects (regardless of
scale) accurately and at great speed.” pp.46 (1) In the book, “Prototyping
for Architects” (2016) authors Mark and Jane Burry makes the important
distinction between a prototype and model, with the latter serving mere-
ly as a derivative while the prototype is a working artifact or functional
archetype. “Prototype: The first or primary type of anything: the original
(thing or person) of which another is a copy, imitation, representation, or
derivative, or to which it conforms or is required to conform; a pattern,
model, standard, exemplar, archetype.” “Model: A representation in three
dimensions of some projected or existing structure, or of some material
object artificial or natural, showing the proportions and arrangement of
its component parts.” pp. 14 (1)

Personal Criticism and Usage: In order for the thesis to be truly suc-
cessful the inhabitants must have the opportunity to create and adapt
their own environment. Prototype is a pivotal key term that describes

the purpose for which the thesis exploration is to serve as a structurally
innovative prototype from which various iterations of housing adaptations
are to follow using the same or similar systems of organization once it is
established. Prototyping also describes the process of design discovery
to determine the most suitable design, material, and method of fabrication
for real-world application through an extensive iterative process.

ARCHITECTURE

Radical
Techno-

logies

Adam
Green-
field

In, “Experimental Architecture,” Peter Cook indirectly makes mention
of the importance of the universal framing system | intend to iter-
ate various prototypes of by stating “..notions of “minimal structure
supporting maximal space’ which is the foundational idea behind the
importance of creating prototypes of prefabricated parts in the pro-
cess of forming the “ultimate constructional gesture” for the project.
[3] Precedents such as the “package house system,” by Walter Gropi-
us and prototyping of the ‘rational jointing theory' by Konrad Wachs-
mann have aided in seeing how the process of, “system building,”
has led to a flexible engagement with consumer needs. The reading
provides support for the iterative process of experimentation that
will be conducted by suggesting that, “..architecture, though an ar-
tefact, should arise from a series of basic physical consistencies.”[3]
Pp.3 Jean Prouve brought to mind the need to explore the protection
of the joints from exposure to the elements while also taking into
consideration how ubiquitous the structural frame should be.

3-D printing has allowed for a fully democratized production ca-
pability that will allow the inhabitants of the mobile home park to
create community inspired improvement based upon the flexible
framework that will be established. This idea stems from the “Repli-
cating Rapid Prototyper, or RepRap,” originally thought up by Adrian
Bowyer, who was inspired by Von Neumann's, “Theory of Self-Repro-
ducing Automata.” The only major hurdle to overcome is described
best in Adam Greenfields book, “Radical Technologies: The Design of
Everyday Life,” which states, “As with so many other things, it simply
turns out to be cheaper to buy conventionally manufactured RepRap
parts from China and have them shipped to you from across the
world than it does to print them at home, especially once the value
of your own time is factored into the equation.” pp. 87 (2)



Manufacture: To make or process (a raw material) into a finished product, es-
pecially by means of a large-scale industrial operation. b. To make or process
(a product), especially with

the use of industrial machines.2. To create, produce, or turn out in @ mechan-
ical manner: “His books seem to have been manufactured rather than com-
posed” (Dwight Macdonald).3. To concoct

or invent; fabricate: manufacture an excuse. [2]

Manufacture (n.)"1560s, “something made by hand,” from French manufacture
(16c.), from Medieval Latin *manufactura “a making by hand” (source of Italian
manifattura, Spanish

manufactura), from Latin manu, ablative of manus “hand” (from PIE root
*man- (2) “hand”) +factura “a working,” from past-participle stem of facere “to
perform” (from PIE root *dhe- “to set,

put”). 1]

Figure 10: “9 Unique Vintage Mobile Homes that
were Ahead of their Time.” https://mobilehomeliving.
org/. October 5, 2019.

“Sense of “process of making goods or wares of any kind, the production
of articles of use from raw

or prepared materials by hand-labor or machinery” is recorded by 1620s.
Related: Manufactures.”

[1]

“Manufacture (v.)-1680s, “convert material to a form suitable for use,” from
manufacture (n.).

Meaning “to make or fabricate,” especially in considerable quantities or
numbers, as by the aid of

many hands or machinery” is by 1755. Figurative sense of “produce artifi-
cially, invent fictitiously, get

up by contrivance or effort” is from 1762. Related: Manufactured; manufac-
turing; manufacturable.”

(1]

MANUFACTURE

Usage In Architecture: The usage of the term Manufacture in the field of
architecture is most closely associated with the housing type known as
Manufactured housing, mobile homes, travel trailers. etc. “ Increasing in-
dustrialization and advancing technology in the United States throughout
the twentieth century, and especially following World War I, led to many
attempts to produce and market a factory-built house. The mobile home/
manufactured housing industry has contributed to the growth and expan-
sion of industrialized housing, producing a complete unsubsidized house
characterized by economy, ease of finance, and innovative techniques and
materials.” [1]

Personal Criticism and Usage: The term Manufacture or Manufactured
will be used in the context of this thesis primarily in reference the proj-
ect typology and recording the historical relevance of the mobile home

or manufactured housing industry, as well as a method of assessing the
chronology of construction technics from their inception. “Manufactured
housing must rightfully be regarded as a genuine housing innovation in
twentieth-century America.l The way it is built, sold, and transported is
unigue among house types. However, it has provoked contention for sixty
years.” [1] Nearly half of mobile home parks in America are actually made
up of the manufactured housing type. ‘Manufactured’ homes is synony-
mous with Mobile homes and thus will be used throughout the explana-
tion of the aim of this thesis which is to explain and address the social
stigma that is closely associated with the Mobile home community. “The
paradoxical status of the mobile home in American housing—both useful
and outcast—reflects conflicts within fundamental beliefs about home and
community: place-bound community and the mobility of freedom; facto-
ry-built and site-built; the conformity of mass production—and mass con-
sumption—versus individuality. These contradictions become acute when
subject to processes of categorization. Is the mobile home more like a car
or more like a house?” [1]

Academic Journals

I
Burns, Carol J. “A Manufactured
Housing Studio: Home/on the
Highway”

J
Burkhart, Ann M. “Taxing Manu-
factured Homes."

||

Shaw, Isabella “Prefabrication,

Patrilineality, and Intergenera-
tional Reuse:

Manufacture is also used to describe the overall site as a project

or single entity of its own similar to a megaform. This is done with
the intention to strengthen the community identity by thinking of the
project as a megaform of various structures. The distinction that

Is made by Kenneth Frampton between megaform and megastruc-
ture in the ‘Megaform as urban landscape’ introduced the notion
‘place-creating’ or ‘place-making’ potential. When | think of mega-
form | think in terms of scale, but the idea that the ‘programmatic
complexity of the form’ contributes to the character of a place as a
megaform opened the door to the term applying to, “an organic res-
idential continuity.” [5] Difference in Megaform and megastructure is
described as, “For me, the main difference between the two resides
in the emphasis placed on the overall form and its intrinsic spatial
order, as opposed to the expressivity of the structure, so that while
the megaform may display certain megastructural characteristics,
the large-scale manifestation and expression of the megaform'’s
intrinsic structure is not its primary significance.” [5]

The prosperity of the megaform is dependent on the prosperity of
integrating the fabrication lab into the community as a local stimulus
of economic income. How this will be done was best stated by Pe-
ter Cooke in Archigram, “We can take advantage of techniques like
market research, high- stress technology, consumer-assembly but
make sure that the context for them breaks out of the limited barri-
ers of taste, town planning and various mystiques invented by so-
called ‘experts’.” [4]
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Definition: “A social space is physical or virtual space such as a social center, online social me-
dia, or other gathering place where people gather and interact. Some social spaces such as town
squares or parks are public places; others such as pubs, websites, or shopping malls are private-
ly owned and regulated.” (2)

Socio- word-forming element meaning “social, of society; social and,” also “having to do with so-
ciology,” from combining form of Latin socius “companion, ally, associate, fellow, sharer,” from PIE
*sokw-yo-, suffixed form of root *sekw- (1) “to follow.” Common in compounds since c. 1880.
Spatial (adj.) 1840 (spacial is from 1838), “occupying space,” from Latin spatium + adjectival suffix
-al (1); formed in English as an adjective to space (n.), to go with temporal. Meaning “of or relating
to space” is from 1857. Related: Spatially.

Space (n.)- c. 1300, “extent or area; room” (to do something), a shortening of Old French espace
“period of time, distance, interval” (12c.), from Latin spatium “room, area, distance, stretch of time,”
a word of unknown origin (also source of Spanish espacio, Italian spazio). (1)

Figure 13-14: [ibid] Hilinawalo- Maenermolo, Image. Herman Hertzburger.
Space and the Architect. Lessons in Architecture 2.
Figure 15: Hilinawalo- Maenermolo, Street Section. Herman Hertzburger.
Space and the Architect. Lessons in Architecture 2.

Social (adj.)- c. 1400, “devoted to or relating to home life;" 1560s as “living with
others,” from French social (14c.) and directly from Latin socialis “of compan-
ionship, of allies; united, living with others; of marriage, conjugal,” from socius
“companion, ally,” probably originally “follower,” from PIE *sokw-yo-, suffixed
form of root *sekw- (1) “to follow.” Compare Old English secg, Old Norse seggr
“companion,” which seem to have been formed on the same notion). (1)

Sense of “characterized by friendliness or geniality” is from 1660s. Meaning “liv-
ing or liking to live with others; companionable, disposed to friendly intercourse”
Is from 1720s. Meaning “of or pertaining to society as a natural condition of hu-
man Llife” first attested 1699, in Locke. Sense of “pertaining to fashionable society”
is from 1873. (1)

SOCIAL SPACE

Usage In Architecture: “In 1974, Henri Lefebvre in his famous, “The Pro-
duction of Space,” noted that space is not an empty container. Space is a
social formation, shaped by social relations, expressing them, and respec-
tively structuring. Social relations and space are produced and reproduced
one through the other. One can reflect on a social space on the level of
states or on the level of cities, narrow the notion to a particular building,
public space, or apartment interior. Space materializes social relations; it
Is created according to visions, characteristic of historical periods, power
hierarchies and images of a good society.” [1] “One can understand such a
complex relationship between the users and space applying the three-part
dialectics of space (trialectics of space), introduced by Henri Lefebvre:
space conceived or representations of space, space perceived or spatial
practices and space lived or spaces of representations (space as it might
be).” 1]
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Personal Criticism and Usage: Social Space in the context on this
thesis is centered around the Fabrication center which gives the
Inhabitants control over the manufacturing process of their homes
and thus establishes true individualism from society. The Fabrica-
tion center/ Severe Weather Evacuation Center functions not only
as a worker space, but also as a space where the community comes
together to strengthen their social bonds and learn from and with
one another. The concept of social space is used to explain the mac-
ro-scale objective of this thesis which is to reflect and give clarity
to the social identity of a community by fostering collaboration and
promoting social mobility. While social space in practice focuses on
human scale development, the concept of social space in theory is
synonymous with the concept of establishing a New Urbanism based
on expressing, “this pursuit of community most directly through its
focus on both human needs and the health of the public realm.” [2]
The Fabrication center will function as a kind of social axis from
which social prosperity and practical community restructuring stem
as a multi-use function.

“Through the introduction and exploration of the social values and
lived experience of self-building, it provides insights into how in-

dividuals and communities are variously shaped by their housing

experience.” [5]



TRANSIENT

associated with the road system or express way that allows to move from Alison and Peter Smithson Personal Criticism and Usage: Transient architecture in the scope of
rural to suburban to urban city centers. In actuality these are described ORDINARINESS this thesis is to be understood as referring to the spatial dynamism of
by Alison and Peter Smithson is their book, “Ordinariness and Light, “ as AND LIGHT inhabitants articulating the structure of their homes on a microscale
“existing architectural fixes.” In order to adequately understand transient B intriss 10560 as well as orientating their homes throughout the site on a macro-
In the context of architecture we need to identify the fixed architectural and. their application ina scale. “The one thing we are likely to get to which transient activity
elements in society. [1] “ Historical buildings are often regarded as fixed b””df"gpmf"“ ks can be related is a special sort of road system, designed to act as a
In perpetuity, others, like law courts and municipal buildings, have almost : # structure for the whole community.” [1] To establish a genuine com-
N unchanging functions, or like power stations and heavy industrial plant, 3 ) : munal identity that is new and distinct from its conventional defini-
"""" l represent investments too massive to be altered frequently. These are the : = . tion, functionality should be found in the individual dwells as well as
g traditional architectural fixes. The architectural transients are the small - the network of transiency throughout the site. Establishing a network
ujﬂif . . =p . . . .
o buildings, particularly shops and houses, that are added to, altered, or upon which the homes can navigate throughout the site which also

completely rebuilt on a short-term cycle of change.” [1] From this distinc-

ay

i situates them in a fixed position to create a sense of permanency

tion transient are those elements that are not heavily invested in perma- Is the urban design challenge. This can only be done structurally by

. nence, which an inherent tie to community, as the people grow the commu- ; focusing on the joint connection of the modules. Therefore, joinery
N nity changes with it around the ‘architectural fixes. 3 I = - or joint is a term akin to transient as the former is the purveyor or
—AN I I : £ the latter. “ Buildings should show the part they play in these cycles

of change. ‘Fixes’ should look fixed and ‘transients’ transient, even if

their actual life as buildings (so-called permanent constructions) is

the same.” [1] Describing the expansion, contraction, and re-orienta-
tion of the manufactured homes is the intended primary usage of the
key term transient in this thesis exploration.
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Figures 16-17: Photographs by: Photographs :Ziye Huang,
Yuchen Xing, SCHOOL OF ARCHITECTURE AND URBAN PLAN-
NING, NANJING UNIVERSITY 2021

Definition: tran-si-ent: (adj.). “ 1. Passing with time; transitory Transient. 2. trans- word-forming element meaning “across, beyond, through, on the other

Remaining in a place only a brief time side of, to go beyond,” from Latin trans (prep.) “across, over, beyond,” perhaps
originally present participle of a verb *trare-, meaning “to cross,” from PIE

Transient: c. 1600, “transitory, not durable,” from Latin transientem (nominative *tra-, variant of root *tere- (2) “cross over, pass through, overcome.”

transiens) “passing over or away,” present participle of transire “cross over,
go over, pass over, hasten over, pass away,” from trans “across, beyond” (see
trans-) + ire “to go” (from PIE root *ei- “to go”). Meaning “passing through a
place without staying” is from 1680s. The noun is first attested 1650s; specific
sense of “transient guest or boarder” attested from 1857. Related: Transiently.



1.4

DESIGN METHODOLOGY

Flexible Frame:

A typological analysis of the curent conventional methods of construction will be done to understand how
to create module asseblies which work to serve a similar pupose as the compilation of parts found in a typ-
ical construction. Various scaled models will be created and explored in different materials that exceed the
required insulation standards, structural stability, and locking connection points for the frame and chassis.

Universal Anchoring:

Workable prototypes of current and propsed anchoring systems will be produuced through an iterative
parametric design process which examines the most effective practical anchoring technique that will re-
spond and adapt to weather and soil conditions throughout the contiguous United States.

Ease of Manufacturing:

A How-To manual and Kit of parts for the 3-D mobile home fabrication process will begin to be developed
which will include diagrams that differentiate conventional construction from the 3-D module prototypes
residents can create.

The design and construction of the on-site fabrication centers will coincide with the process of creating the
flexible frame so that the various scales of the flexible frames created for the manufactured homes will be
directly proportional to the size of the fab-centers and size of the mobile home parks.

DESIGN OBJECTIVES

Problem: Fragility of Mobile Homes

Solution: Adaptable framing, Stronger Anchoring, Modernized Construction Specifications

Social issue addressed: mass customization and community control of manufacturing process as a re-
sponse to dependence on mass production and mass consumerism by establishing an on-site fabrication
center redefining the identity of the housing typology as one which is free from the demands of society.

Research Questions & Objectives:
Should the design process cater more towards developing a prepatory design or response plan of action

for the manufactured housing typology?

How does the spatial manipulation of the 3-D Manufactured homes in preparation for a severe weather
event affect the design methodology process and response time allotted for safe evacuation in each region?

How does the design and manufacture process take into consideration the ability for inhabitants to mass
customize progressive alterations to improve their life saftey conditions overtime?

How can the design of the universal frame system make renovating the exterior of the manufactured
homes just as efficient as the renovation of the interior of the home ?

1.5
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ANALYSIS OF CELLOPHONE
HOUSE STRUCTURAL
FRAME SYSTEM

- Kieran Timberlake

INTEGRATED
CAVITY DAMPER

FLOOR ASSEMBLY

LEDGER FOR FLOOR CARTRIDGE THIN-FILM

| WRAPPER
REMOVEABLE BRACING

FOR TRAMNSPORT + LIFTING I ALLIMINUM
t STRUCTURAL FRAME

INTERIOR WALL PANEL ~ MODULAR STAIR

iy

ALUMINLUM
STRUCTURAL FRAME

INTEGRATED SERVICES

FLOOR ASSMEBLY

INTEGRATED
CAVITY DAMPER

TRANSLUCENT
INSULATED PANEL

REMOVEABLE BRACING !
FOR TRANSPORT + LIFTING

GLAZING UNIT

o 4 THIN-FILM
WRAPPER

ALUMINLUM
STRUCTURAL FRAME

Design Concept: The design language for the Cellophone house
s described as an “integrated assemblies,” system or called,
chunks,” that were fabricated offsite which is the primary method of
transporting manufactured housing to the site.

Methodology of Construction: “Here, we began with the frame-plus-com-
ponents system as a basis, allowing architecture to grow out of its oppor-
tunities and constraints. Unlike prefabricated housing in which originality
and site-specificity may be lost in the manufacturing process, Cellophane
House™ is a flexible system of building that enables multiple outcomes.”

Analysis: Materials were selected to be lightweight, minimizing embodied energy, and reus-
able within existing recycling streams. The same aluminum frame used for Loblolly House was
scaled up from two stories to five, enabled by a strengthening system of custom-designed steel
connectors. The SmartWrap skin was attached to that frame, with interior floors, ceilings, and
partitions made of structural plastic. The skin was envisioned as a filter, selectively letting in
daylight and seasonal heat, and keeping out UV light and hot or cold air, depending on the season.

Figures 18-21: The Cellophane House (2007-2008), (pp. 227) Kieran,
Stephen, and James Timberlake. Refabricating Architecture, New York:
McGraw-Hill

AR CaVITY DAMPER
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57X 125" ALUMENUMA GRATE



STANDA RCHFED
WAONOCOOCHIE SHELL

STAND ARDAZED
MONOCOOUE SHELL

STANDARO ED
MONOODOQUE SHELL

ANALYSIS OF PROGRAM
AND TYPOLOGY

Home Delivery-Exhibit
Structure

- M.I.T Professor Larry Sass

Professor Larry Sass began an architectural proj-
ect that he called the “Instant House,” in which he
attempted to examine Robert Venturi and Denise
Scott Brown's concept of the “decorated shed”
in their seminal Learning from Las Vegas (1972. )

Design languages: “They identified there two univer-
salbuilding types: “ducks” and “decorated sheds,” the
former being structures which explicitly articulate
their programmatic content in sculptural form, the
latter being mundane structures dressed up in dec-
oration that articulates their programmatic content.”
Sass sought to deploy the Instant House as a repli-
cable design, or a structure that can change its form
to suit the surrounding context. Part of this research
effort involved documenting the vernacular archi-
tecture of the New Orleans shotgun style house. *

Throughout the research they modeled their se-
lections using two methods: digital fabrication and
3-D printing, the former dealing with architecture
as a planar system, the latter as a volumetric one.

Figure 22-29: Digitally fabricated housing for New Orleans, 2004 by MIT (Bergdoll & Chris-
tensen, 2008, p. 198, 2021)
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A makeshift format by design, the Mobile Podium provides nec-
essary close quartered interior space that acted as an infor- I
mation center to meet its programmatic needs as an objective @

platform that facilitates the exchange of information. “A platform
for gatherings, debates, lectures, and the exchange of ideas.”

The ascending functional space at the rear of the structure, re-
sembling monumental steps, enlivens the public space eventual-
ly becoming an open-air social space. Design Language: “It for-
mally distinguished itself from the surroundings by becoming an
oddly shaped landmark with very functional origins. A beacon of
remarkable attraction that serves its purpose as a meeting point.”

“Collective Spaceisneither publicnor private but muchmore and at
the same time much less that public space. Large spaces, whether
inside or outside, where large numbers or people congregate, may
notonlyimpose butalso give asense of like-mindedness or even of ﬂW ” ﬂml

fellowship through their role of ‘overarching’ common interests.” @

Figures 30-32: Curated by Pintos. Paula “Mobile Podium / en-route-architecture” 01 Jul
2022. ArchDaily. Accessed 26 Sep 2022. <https://www.archdaily.com/984338/mobile-podi-
um-en-route-architecture> ISSN 0719-8884



ANALYSIS OF CONCEPT
Archigram by Peter Cooke
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The programming of the PLUG-IN CITY project
structure to adapt to the growing advancement of
technological innovation also is a key contributing
factor in the need and impulse of the adaptability of
the whole structure and its individual components.
Cook set time restrictions on the length at which a
specific programmed segment would stay in place
to meet its need in the structural life-cycle. This
framework ensures that the megastructure is ever
changing and adapts to the needs of the occupants.
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“The project evolved through a critical dialogue with two relatively fewer formative
themes of modernism namely, the ‘megastructure’ and the ‘building-in-becoming’.
“The intention was to experiment with architectural means of generating and sustain-
ing urban vitality. Initially experimenting with expendable buildings, the scheme went
on to investigate possibilities for urban environments programmed and structured
for change.”
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Figures 33-34: Peter Cook, Archigram, “Plug-in City (1964). Source: http://archigram.west-
minster.ac.uk/

Archigram by Peter Cooke is the most relevant precedent to this
thesis. “The intention was to experiment with architectural means of
generating and sustaining urban vitality. Initially experimenting with
expendable buildings, the scheme went on to investigate possibilities
for urban environments programmed and structured for change.”
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CONTROVERSY MAPPING
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SITE SELECTION

According to the Federal Emergency Management Association (FEMA), “Strong Wind consists of damaging
winds, often originating from thunderstorms, that are classified as exceeding 58 mph.

In the National Risk Index, a Strong Wind Risk Index score and rating represent a community’s relative
risk for Strong Wind when compared to the rest of the United States. A Strong Wind Expected Annual Loss
score and rating represent a community’s relative level of expected building, population, and agriculture
loss each year due to Strong Wind when compared to the rest of the United States.”

22 “This product uses the Federal Emergency Management Agency's API, but is not endorsed by FEMA'”

Strong Wind Risk

B very High

B relatively High
Relatively Moderate

B relatively Low

- Very Low

Mo Rating
Mot Applicable
B nsufficient Data

Figures 35: FEMA.org. “FEMA National Risk Index.”, accessed October 8, 2022, https://haz-

ards.fema.gov/nri/strong-wind.

Figures 36: FEMA.org. “FEMA National Risk Index.”, accessed October 8, 2022, https://haz-

ards.fema.gov/nri/tornado
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According to the Federal Emergency Management Association (FEMA), “A Tornado is a narrow, violently
rotating column of air that extends from the base of a thunderstorm to the ground and is visible only if it
forms a condensation funnel made up of water droplets, dust, and debris.

In the National Risk Index, a Tornado Risk Index score and rating represent a community’s relative risk
for Tornados when compared to the rest of the United States. A Tornado Expected Annual Loss score and
rating represent a community’s relative level of expected building and population loss each year due to
Tornados when compared to the rest of the United States.”

“This product uses the Federal Emergency Management Agency’'s API, but is not endorsed by FEMA'"



SITE SELECTION

According to the Federal Emergency Management Association (FEMA), “Social vulnerability is the suscep-
tibility of social groups to the adverse impacts of natural hazards, including disproportionate death, injury,
loss, or disruption of livelihood.

As a consequence enhancing risk component of the National Risk Index, a Social Vulnerability score and
rating represent the relative level of a community’s social vulnerability compared to all other communities
at the same level. A community’s Social Vulnerability score is proportional to a community’s risk. A higher
Social Vulnerability score results in a higher Risk Index score.”

“This product uses the Federal Emergency Management Agency’s API, but is not endorsed by FEMA.”

CANS LIVE IN
MANUFACTURED HOMES

Social Vulnerability

B o High
B rclatively High
B relatively Moderate

B Relatively Low
Very Low

B 0at: Unavailable

Figures 37-38: FEMA.org. “FEMA National Risk Index.”, accessed October 8, 2022, https://

hazards.fema.gov/nri/map
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According to the Federal Emergency Management Association (FEMA), “Community resilience is the ability
of a community to prepare for anticipated natural hazards, adapt to changing conditions, and withstand
and recover rapidly from disruptions.

As a consequence reduction risk component of the National Risk Index, a Community Resilience score and
rating represent the relative level of a community's resilience compared to all other communities at the
same level. A Community Resilience score is inversely proportional to a community’s risk. A higher Com-
munity Resilience score results in a lower Risk Index score.”

“This product uses the Federal Emergency Management Agency’s API, but is not endorsed by FEMA'”
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Alabama was choosen as the state in which the site selection will occur, due to its social notoriety During the course of this thesis research it was discovered that a joint thesis was done by the Department Figures 39-43: Stephen M. Strader, Kevin Ash, Eric Wagner,
of being home to lower class citizens, as well as its proximity to the Gulf Coast, which frequently of Geography and Envirnonment at Villanova University and the Department of Geography at the University Chayla Sherrod, _ N
: : : - : - : - “ - - : o - - Mobile home resident evacuation vulnerability and emer-
experienced strong winds, along with the understanding that Alabama experiences a high fre- of Florida entitled, “Mobile Home Resident Evacuation Vulnerability and Emergency Medical Service Ac- : . ) .
_ _ o , _ _ _, gency medical service access during tornado events in the
guency of tornadoes. The diagrams above display Alabama tornado risk illustrated between 1950- cess during Tornado Events in the Southeast United States. Southeast United States,
2017 to understand what areas of Alabama experience tornadoes most frequently. International Journal of Disaster Risk Reduction,

Volume 38, 2019, 101210, ISSN 2212-4209, https://doi.
org/10.1016/j.ijdrr.2019.101210.
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Data was collected surveying Alabama’s places of worship, schools, Community Designated Tornado Shelters (CDTS),Emergency Medical
Services (EMS), and hospital locations overlaid on urban, suburban, exurban, and rural land use density from 2012-2016 American Community
Survey (ACS) block groups. The typical separation from northern and southern Alabama is shown by the dashed lineas it is the socially ac-

cepted distinction.
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Figures 39-43: Stephen M. Strader, Kevin Ash, Eric Wagner,
Chayla Sherrod,

Mobile home resident evacuation vulnerability and emer-
gency medical service access during tornado events in the
Southeast United States,

International Journal of Disaster Risk Reduction,

Volume 38, 2019, 101210, ISSN 2212-4209, https://doi.
org/10.1016/j.ijdrr.2019.101210.
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FUTURE IMPLICATIONS:



SITE MANIPULATION Escambia County, Alabama

Project Site: Big Oak Mobile Home Park 7400 Jack Springs Rd, \/f
Atmore, AL 36502 g , ) =l : , ,
9 n . Wallage
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- Site must have experienced a Natural Disaster
- Natural Disaster must have occurred within the past year (2022).

- Site must be large enough to accomodate for rearticulation of manufactured homes
and 3-D fabrication cneter(s).

- Site must be able to serve as good topological precedent for transportation of homes
from fab-center to individual plots.

Report of Natural Disaster following Natural Hazard Event:

On Friday, March 18th, 2022 a powerful storm of straight line winds descended on the
Big Oak Mobile Home Park in Escambia County, Alabama injuring six people and de-
stroying several homes.

According to the Atmore Advanced Newspaper, “ Escambia County Sheriff Heath Jack-
son said this morning, at approximately 9 a.m., the department started receiving calls
of a possible tornado touching down in the 7400 block of Jack Springs Road. Jackson
said when the ECSO arrived, there were numerous mobile homes overturned. He said
one trailer was completely flipped over. “Approximately, nine were totaled,” Jackson
said about the trailers. “There were two injuries that were transported by ambulance.
One was a walk in and numerous people had bumps and bruises....Jackson said there
are approximately 25-30 mobile homes in the facility. He said it looked like a tornado
hit the place.

“It's devastating,” he said. “Those people have nothing left. That's the hardest part. We're
s thankful no one was killed.”

Figures 49: Digital Alabama Digital Alabama. “Escambia County Alabama Map .", https://
digitalalabama.com/wp-content/uploads/2017/04/escambia-county-map.png. Accesssed:
Sept. 17. 2022

Figures 50: Map showing location of Big Oak Mobile Home Park 7400 Jack Springs Rd,
Atmore, AL. Google Earth, earth.google.com/web/. Accesssed: Sept. 17. 2022

Figures 51-60: Smith, Tandra and Specker, Lawrence. “Atmore’s Poarch Community
2 - ' - — - 5 - Hit by Possible Tornado: 3 Injured as Mobile Homes Damaged.” Advance Local Media

3.0 LLC., last modified Mar. 18, , 1:28 p.m., accessed October 17., 2023, https://www.al.com/

news/2022/03/atmores-poarch-community-hit-by-possible-tornado-mobile-homes-oth-

er-buildings-reportedly-struck.html.



Following an analysis of the diagram denoting the typical amount of tordanoes per The final iteration features the primary axial diagonal as the spine of the urban

year, it was discovered that the wind strong winds from the south-west typical- plan which is to serve as a pedestrian concourse, while the vehicular travel is

~ GEEEN) SPKCES for the vehivular circulation ly move north-east from the Gulf of Mexico and it was determined that the axial denoted by the arrows. The community green spaces function as a buffer between
alignment below represented the most likely path of travel for the strong wind the pedestrian circularion, private plots, and vehicular circulation. The white

rch of 2022 in Atmore, Alabama. hatching denotes the fhost likely places for the fabrication centers to reside.

The 2nd iteration of the urban plan took into consideration the ease of transport
kZY ZLEWENTS 0F URBAN pes(aN for the 3-D printed homes therefore a more orthagonal scheme was adhered to
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Figures 61: Stephen M. Strader, Kevin Ash, Eric Wagner, Chayla Sherrod,

Mobile home resident evacuation vulnerability and emergency medical service access
during tornado events in the Southeast United States,

International Journal of Disaster Risk Reduction,

Volume 38, 2019, 101210, ISSN 2212-4209, https://doi.org/10.1016/j.ijdrr.2019.101210.

Conceptual Response:

The redesign of the Big Oak Mobile Home Park features four fabrication centers / storm shelters, two
dedicated green spaces and main concourse which acts as the primary spine of predestrian transpor-
tation throughout the park. Mounds were added to protect the homes from lifting off the ground during
a severe weather event, while the plan also avoided adding foliage near the homes to medigate the
chances that they would become flying projectiles during a storm.

Conceptual Response:
Back fill was utilized from a neighboring site to create inclined mounds that provide greater structural

stability for the homes during a severe weather event. This design was concieved with the intent to
mimic the groundedness of site built construction. Each mound is a max height of 4'.

site render of natural disaster averted
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A . Following the site manipulation, the focus of the project turned to

incorporating the notion of a megastructure in which the site and 4
trailer are integrated as an open source plug-in system

3.1
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The aim of the inital design approach was to create a megastructure based on various parts in response to a natural disaster occuring. This function over form approach proved difficult because of the high
plausibility for the attached appendages to become flying projectiles during the course of the severe weather event. Therefore the approach to design was taken from a form over function approach with the
aim to prepare rather than response to a severe weather hazard. The additive approach to the conventional trailer form later became a subtractive formal approach.

The aerodynamic capacity of airplanes to withstand well over 100mph winds was the leading factor in the design implications for the homes. Because a trailer home is both a home and an automobile | began
to concieve of a form that could be habitable and transportable. The precedent form that emerged was a commercial airliner, specifically the first class cabin and cockpit. Since the social identity of trailer park
Inhabitants is closely associated with the stigma of second class citizens, | believe it was appropriate to use the first class portion of a standard airliner as the structural and spatial model for the tectonics of

the homes.

AIR PLANE STRUCTURE

Figures 61:
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Skin and Bones

Aerodynamic Form

How can the design of the universal frame system make renovating the exterior of the manufactured
homes just as efficient as the renovation of the interior of the home ?

The profile of a commercial airliner was mimiced and implemented as the structural frame for the
homes with each varying in wifth and height. This modular appraoch to design allows for the structure
to become mass customizable, enabling residents the freedom for expansion which is often desired,
but an impossiblity for most mobile home owners




3-D PORTABLE FAB SPACE

According to Manufactured Home Village, the largest
selection of new and pre-owned manufactured homes,
“typical” single-wide manufactured home, the dimen-
sions are between 12'-18" wide, 40’- 80’ long, & 480 -
1440 sq.ft.
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To ensure the perpetual modernization of the manufacturing process, it is necessary to facilitate each trailer park with a
dedicated fabrication center where three-dimensional fabrication of site-specific manufactured homes can occur. The on-site

FAB_CENTER FORM SKETCHES Preliminary Fab-Center Plan — |

\
The socio-political implication of the project is founded upon To begin the design of the on-site fabrication center, an elevation = f?[bmctgnonfcenter will ?ertve adsr? place lffor th.z retpallcr a[nti restrtéc:urmgkof e><|?t|ng r:cﬁc?[blltehh(;n;)e; apd the dteS|gn.L:—lmd con-
the digital fabrication of the manufactured homes. An on-site profile of the center derived through a process of abstraction, where —= 3 rulc onornewmand a;t ur(*je . onfwes.. rt.eSI Ler;)s ze e needio tshee grea etr = ehy'lt © [ARTICation Cener Witk serve @
fabrication center gives residents ownership of the means of in the structural plan of the largest trailer was used as a base for ual purpose as an on-site design fabrication tab and a severe weather evacuation shetter.
production of their homes and affords them true freedom from the form to be created focusing primarily on the roof structure as
established society. the defining figure.

Elevation Form Subtraction

The elevation went through a process of displacing windows on the
facade and creating a canopy feature where the inhabitants can view
the manufacturing of their homes from the exterior of the fabrication
space.

Roof Plan Slope Analysis

FInally, a roof plan was concieved with the stripes denoting a decline < i,
of greater depth, and the shaded region signifying where the roof is oy . B
intended to incline.
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FUTURE IMPLICATIONS PROTOTYPE FABRICATION

The microscale details of the envelope composition as well as the material choice for the structure of the homes are

fidrel i< pirns

matters that can be further expanded as new materials and methods of prototype fabrication are emerging at a rapid
L S Oy = pace. A need to develop stability for the homes and ease of manipulation led a prototype clamp being designed to fascend A by ovens f,
CoNVES AL ES and join the segments of the home together. Segmenting the home allows for easy progressive alterations to be made by P FNCna TR () o
the inhabitants to improve their life saftey conditions overtime because the envelope is strong segmented than if it were VON/S GAvE (T LIET
of large planes, much like the industrialized box form that most manufactured homes take the shape of today. H

spall Hydelic psiw

— B B

The sketches to the left are an explo-
ration into further developing parts
that universal and can be featured
all of the mass customized homes,
including a custom axle and trailer
hitch for multiple forms of vehicle
and home designs. Creating a water
tight seal for each tile of the home
o proved a difficult venture in that the
/&,\7.0 | v — Y ( angle of each tile is different

A _ — .

| / \ | 3/4" PLYWOOD

CUSTOM STRUCTURAL BRACE

- # )k ( The fractile tile swatches to the right
) ' were generated using grasshooper
script that enables for randomization
of the z-axis of the tiles along with a
greater instensity of the undulation
to denote the program of the space
on the interior of the manufactured
homes, with the greatest intensity
denoting the most intimate spaces
such as a bathroom or bedroom, and
the less intense tiles noting living or
utility spaces.

CARBON FIBER
STRUCTURE

3/8" FLANGE BOLT

FILLER BACKING ROD

3/4" CARBON FIBER
PANEL

There will be two iterations of the fabrication center with portions of the building being compartmentalized and adaptable
to the site as they will likely vary depending on several factors such as location, weather conditions, frequent natural
hazards, circulation, etc.

3.2
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