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ABSTRACT
This thesis aims at establishing a dialogue between urban algorithms and individual space in Boston's Back Bay. Using

the vehicle of typology as a basis, unit alteration and reprogramming are explored as urban systems. The design implications of
introducing these altered forms of domestic morphology into existing urban housing environments are the basis of this thesis.
Titled by this proposal as "secondary occupations," it is into the site of Boston's Back Bay as a collective prototype that these
proposals of domesticity are placed.

The basis of research is a mapping of the development of the Back Bay in terms of the "individual". This rationalization
starts at the scale of the housing unit or cell, then the building, the block, and ultimately the district. Secondarily, the reintroduction
of the contemporary inhabitant into this region is analyzed in terms of its possible occupation and use.

At the urban scale, existing structuring rules of the city form are determined through mapping locational factors and
development patterns. The alteration and analysis of these patterns becomes a locational and programmatic tool for future
occupancy.

Through this mapping, a series of derivative interventions in the urban fabric emerge. These are based on the primary
usages of work/domesticity through which the individual inhabits the city. Urban issues of public vs. private and ownership vs.
concurrency become the languages of this occupation. Programmatically, these occupations mediate the constraints of the
automobile and existing visual fields. Typologically, the morphological systems of the Back Bay become reoccupied by second-
ary structures of flexible spaces and movable domestic prototypes.

Thesis Supervisor: Ann Pendleton-Jullian
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Introduction

... strategies of the industrial city must be inverted. At an urban scale, workplaces
and homes no longer need to be kept apart in separate zones. Their inter-mixture
should, in fact, be encouraged. But within the live/work dwelling itself, the need for
separation reemerges."

Between the scales of architecture and urban design is the
question of priority. The amount of influence one exerts on the other
is at the basis of city form. While neither can be fully dictated by their
predecessor, the coupling of their separate scales creates a me-
dium in which rule-based structures evolve. The beauty of these struc-
tures is measured by their ability to create complex environments
with a simple set of rules. How architectural interventions operate
within these rules is often as a typological response to urban intents.
By embedding urban intents into architecture, a non-prescribed en-
vironment can evolve based on performance, rather than large-scale
formal moves.

These rule-based systems call into question not only the fu-
ture of housing, but also the ability of existing typologies to be al-
tered and re-programmed. The adaptation and re-occupation of ur-
ban domestic environments is the frame of this questioning. This
thesis explores the design implications of introducing altered forms
of domesticity into existing urban housing environments. Titled by
this proposal as "secondary occupations," it is into the site of
Boston's Back Bay as a collective prototype that these proposals of
domesticity are placed.

Based on the urban morphology of the town house described
in Chapter Two, the Back Bay exists today as a complex mix of re-
gional influences and individual needs. Over its one hundred fifty
years, the area has been altered and reconceptualized while remain-

1 Mitchell, William. E-topia. Cambridge, MIT Press, 1999, p.74



ing within it original architectural framework. As the needs of urban
housing have changed in the Back Bay, occupancy and usage have
become the tools of preservation. The manner in which the area will
continue to sustain itself is the basis of this thesis. Formalized re-
strictions enforced by the Back Bay Architectural Commission have
stagnated the potential of the area, and created an Euclidean zoned
residential quarter in the heart of metropolitan Boston. As residen-
tial occupancy patterns continue to evolve to incorporate live/work,
this and other urban neighborhoods must be redefined.

As architectural interventions have to respond to urban
environents, the systematics of city form must respond to a specific
time and place. How successfully these systems are altered over
time is indicative of formal occupation considerations. It is the intent
of this thesis to map use and occupancy to reveal the organic values
embedded or rejected in the city form of the Back Bay.

[Re]Occupations of open space in the Back Bay Fens
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Background
Within our cities, technological cultural and social in-

teractions are forcing architectural space to transform itself.
Conventional distinctions between public and private are
becoming less apparent. This influence is being felt no where
more than in the domestic realm. Changing family structures
and technological introductions are opening domestic
typologies to altered forms and uses.

How the townhouse typology will react to the above-
mentioned influences is of primary interest to the future de-
sign of cities. The Back Bay's initial layout based on the single
housing type has given way to a complex mix of single family
townhouses, apartments, dormitories, and hotels. Addition-
ally, there are temporal or nomad occupations that occur in
the form of commuters and homeless people. How these oc-
cupations are able to further handle adaptation becomes an
issue not only for the neighborhood, but also the city itself. As

the adaptive tools of technology and zoning controls begin to
further shape these cities, their formal considerations must
be explored in terms of the individual occupant and its mul-
tiple uses.

The integration of this dual analysis of the city form
and the occupational unit is to be a collection of individually
scaled spaces / objects embedded within the urban form.
These interventions are to mediate between occupationary
devices and infrastructural connections. While the potential
site of these interventions is based upon the urban mapping,
they are constrained to the locations of open space, between
space, existing enclosed space, and the ultimate recombi-
nation of these spatial systems.

The formalization of this thesis comes about through
a series of concurrent operations. The largest scale of these
operations is the data collection and analysis in relation to
"place" and "program." The more intimate scale of the meth-
odology explores possible and emerging fabrications and
constructions. The representation and codifying of these two
separate methodologies is a combination of collage and con-
struct. These two modes of representation exist both in the
computer (software) and in the physical (embedded). The
spatial configuration of this research is a two-dimensional
urban analysis, three-dimensional proposals, and the
retranslation to two-dimensional regulating structures.

Typical alleyway in block structure



Ty pology as Urban Form
The Townhouse in Boston's Back Bay



Within contemporary cities, individual environments
affect or are affected by urban form. The development lan-
guage of this form was the building, the street, and the block.
With these objects and the ideals of city formation, the 1 9 th

century's expansion of city form modeled itself on a
combinatory system, that of the natural shaped into the ratio-
nal. The latter growth related, the former being measurement
related. How this model has adapted to contemporary occu-
pancy patterns is evidence of individual economic needs and
domestic desires. Locating an example city form such as this
is nowhere more apparent than in the development of
Boston's Back Bay. The area's creation of land itself based
on an ideal system is of such a high formal order that the
natural no longer exists, and therefore has become planned.
It is in this plan that we can find the influence of typology and
rules on urban form, and how these evolved to create the con-
temporary residential quarter.

The Physical Description of the Back Bay
The Back Bay area today is commonly defined as the

urban region bordered by the Public Garden to the east, the
Charles River to the north, the Fens to the west, and the South
End District to the south. Within this area, a grid of streets
was laid out in a 200 southeast to northwest orientation. Run-
ning east to west are the streets: Beacon, Marlborough, Com-
monwealth, Newbury, and Boylston. Running North to South
are streets named in alphabetical order from Arlington at the
Public Garden to Hereford and Massachusetts Avenue at the
west.

Architecturally, this district contains an impressively
coherent urban typology of Victorian townhouses primarily
built in the second half of the Nineteenth century. While based
on a generic typology, these townhouses became specific to
the district due to environmental factors and occupancy pat-
terns. It is from the grouping of these townhouses that a ur-
ban morphology emerges in the Back Bay.

The Topological History of the Back Bay
The history of the Back Bay is a complex result of en-

vironmental, economic, and social factors. Much of the infor-
mation presented here is derived from Bainbridge Bunting's
1967 definitive history of the area titled "Houses of Boston's
Back Bay." Rather than summarize his work, this paper re-
lates the topological history of the place to an architectural
typology and expansionist attitude. The manner in which these
factors developed has established the present flux of stasis
and change in the district.

Topologically, the Back Bay is the formal result of a
massive land fill project. The project started in 1814 with the
construction of a long milldam by the Roxbury Mill Corpora-
tion, underneath the present day Beacon Street. This dam
closed the Charles River tidal flats off from the river's chan-
nel. The dammed off estuary, was further divided into the Full
Basin and the Receiving Basin. Used as a means to harness
the 9-foot change in tides for the milling of grain, the dam
failed to fulfill potentials. This was due to the rise in steam
power usage, as well as the addition of railroad lines criss-
crossing the bay, which impeded the flow of water. As Boston's
population began to grow exponentially, the need for land was
insatiable. Additionally, the growing population had the effect
of causing the stagnate, sewage laden water of the Back Bay



to become a major health hazard and nuisance.'
In 1856, the Roxbury Mill Corporation entered an own-

ership agreement with the Commonwealth of Massachusetts
and the City of Boston to begin filling the Back Bay Flats with
gravel imported from pits located nine miles away in
Needham. This agreement awarded the Mill Corporation a
two-hundred-foot wide strip of land ownership parallel and
north of the milldam. The Commonwealth was awarded a rect-
angular plot of one hundred and eight acres in the lower ba-
sin, with a subsidiary of the Mill Corporation owning the re-
mainder of the two basins. Within the land granted to the
Commonwealth, the City of Boston was awarded two and
three quarter acres. This grant to the city added to land hold-
ings already owned adjacent to the Boston Common, which

allowed for the creation of the Public Garden in 1860.2
In September of 1857, the filling operations began.

The average depth of the fill was over twenty feet and cov-
ered an area of more than 450 acres. The land that was cre-
ated began at the eastern end of the bay and continued for
over 42 years until the last few acres of the Fens had been
covered. All streets of the new area were filled to the eleva-
tion of the milldam at seventeen feet above mean low tide. To
reduce fill and minimize future excavations for basements,
the lots were only filled to twelve feet above mean low tide.3

Financing of the initial fill was arranged by allowing
contractors and large firms ownership of completed land.
Once this land was parceled and sold to individual owners,
the Commonwealth began performing auctions to finance fur-

Back Bay block structure and analysis focus area



ther operations. These auctions began with the first in 1860
and the last in 1879. By tracing the economic history of these
auctions, one can determine the faith the public deemed on
the new area as well as variations in its value. In the first auc-
tion, minimum prices were established by the Commonwealth
at:

$1.375 per square foot for land fronting Marlborough
and Newbury Streets

$1.62 per square foot for comer land on Marlborough
and Newbury Streets

$2.25 per square foot for land fronting Commonwealth
Street

$2.75 per square foot for corner land on Common-
wealth Street

By 1868, these minimum values were raised almost
10 percent. The Commonwealth disposed of the last of its

properties in 1886 for over four times the price it received
thirty years earlier.4

These amounts reinforced the socio-economic grada-
tions Bostonians were classified into based on the street in
which they lived. These classifications became: the old rich
on Beacon, the old poor on Marlborough, the new rich on
Commonwealth, and the new poor on Newbury. Even further
hierarchies still exist today, based on the "sunny" side of Com-
monwealth and the "water" side of Beacon.5

The Townhouse Typology
While the filling of land can be explained through func-

tional and economic based factors, the urban structure of
today's Back Bay was entirely dependent on the adaptation
of the townhouse topology. Already existing in the Beacon
Hill area, the townhouse found its ultimate realization as the
basis of an expansionist attitude of linear urban systems. The

INITIAL PARCEL VALUATION
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primary factors dictating the use of the townhouse were lot
sizes, labor costs, and the habits of the wealthy Urbanites of
the time. How the topology was made specific in the area
was based on environmental factors and architectural styles
of the time. Once the topology was specific in the area, it
became an urban form as development of the region contin-
ued its use.

As parcelation began in the Back Bay, three primary
parcel widths of less than twenty feet, twenty-three to thirty-
five feet, and more than thirty-five feet became common.6

These widths in turn affected the specific townhouse floorplan.
Primary variations in the specific floorplans relate to parcel
widths, while commonalties are based upon environmental
and social factors.

The environmental needs of light and ventilation for
each primary space within the pre-electric townhouse forms
the common dumbbell plan. This plan allows primary spaces
at either frontage access to light and ventilation, while being
served by a central space. The entirety of the townhouse de-
veloped with a multiplication of this floor plate. However, dif-
fering uses were defined within the townhouse by the divi-
sion of the floors. Most commonly, the primary entrance was
onto the level above the street, which often contained a re-
ception room and a dining room. Above this was a minimum
of two levels of bedrooms, topped by an attic space. The
attic, along with a basement below street level containing a
kitchen, was the realm of the servants.

As mentioned earlier, the parcels were only filled to a
level five feet lower than the streets, and twelve feet higher
than mean low tide. As this level is only three feet higher than
the mean high tide, flooding of the basements was common
in times of extreme high tides. It is for this reason that the

TYPE I
1. Reception Room
2. Dining Room
3. Drawing Room
4. Library H. Hall
P. Pantry C. Closet
V. Vestibule

TYPE IEa

Typical townhouse floorplan types

TYPE MK

TYPE E1c TYPE E b



entrance and dining spaces were on the next floor. However,
since the basement space required no high ceilings, there
were few entrance stairs on the street. Often, the basement
space had only one exterior entrance located on the back-
side of the townhouse. Used for service related activities, this
entrance stepped down to an unlandscaped back yard. By
not placing a basement access on the street side, the eleva-
tions were free for a more plastic architectural manipulation. 7

Internally, the townhouse contained two sets of stairs
for vertical circulation. There was a public staircase that went
from the first floor to the attic, and a servant's staircase that
went from the attic to the basement. The service required to
maintain such a vertical household was only feasible due to
cheap immigrant labor. The rise in household labor prices
was one of the factors that eventually lead to the townhouses
being divided into multiple units. 8

Mention should also be made of the manner in which
Bostonians occupied their townhouses. As the townhouse was
often a second home for winter months, individual townhouses
rarely contained any outdoor space in the form of loggias,

balconies, or lawns. As the new area was mostly residential
and devoid of social buildings, entertaining was performed
within the house, often on the entire first floor for large func-
tions, and in the parlor for small functions. Additional, the head
of the household often had to perform work at home, neces-
sitating the need for a study.9

Townhouse Types
The integration of these separate spaces within the

typology varied according to the above mentioned parcel
widths. Bainbridge Bunting has defined three primary floor
plan types shown below. Of these variations, Type I is the most
common of early townhouses. As it is for narrow lots, rear
eels were not included, as that would not have allowed light
to all the primary spaces. Additionally, the necessity for a cer-
tain amount of space required this type to often be six lev-
els.10

Type 11 allows for both a front and rear room with a
side hall. This type is further divided into three subcatego-
ries. Type Ila is the basic and most often used type with two

EXISTING PARCELS 1856-60 1860-65 1866-70

Parcel deveopment by year
18

1871-7
1871-75



rooms deep and a continuous side hall. Type lb is three rooms
deep with a side hall. Before electric lighting, this type is never
used as it disallows natural lighting for the middle room. Type
IIc is a variation of the prior two sub-categories with a rear
eel that still allows a window for the center room. This type
was often developed as an addition to an existing Type Ila.
Most examples of Type II townhouses are five levels."

Type III houses are for large parcels more than thirty-
five feet wide. This type contains four corner rooms with a
central hall. Due to the large plate sizes of this type, fewer
floors and appendages are required.1

While all of the types are primarily adapted to a middle
block condition, their use is also commonly adapted to cor-
ner conditions. Except for the addition of widows in the
sidewall and a possible side entrance, early corner buildings
are rarely differentiated from other buildings. This establishes
a morphological variation in the region whereby the corner
townhouse had to orient inside to either the primary street or
the side street.

1876-80

Urban Block Morphologies
While individual townhouses followed this formula for

their spatial definition, their combination with other townhouses
forms the structure for the urban definition of the region. The
townhouse typology implies a grid structure that has to main-
tain a level of efficiency, while allowing ease of access. By
stacking townhouses next to each other with zero-lot lines, a
directional street corridor is created that predicates the unity
of the whole to the design of the individual building. This street
corridor is freed from service usage by the creation of alleys
between the backsides of two facing parcels. Further, per-
pendicular streets are placed at a average of every 17 to 27
parcels to ease traffic, allow access to alleys, and connect
with existing streets to other areas of the city.

While the manner in which each block turns a corner
is varied, large buildings most often define these zones. As
the geometry provides more access to light and ventilation,
the introduction of the elevator allows corner buildings to grow
in levels to justify their higher parcel square footage cost.

1881-85 1886-90 1891-95 1896-00

Parcel deveopment by year continued
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The present day block typology existed as an archi-
tectural frame between a cellular and linear system. As the
corner lots on most block face the minor streets, the alley zone
maintains a sense of closure at each of its ends. Contrary to
this enclosed system is the linear homogeneity of the public
street system. As individual buildings conformed to the deed
restrictions, the resulting planar street walls establish an un-
ending visual corridor.

History of the Urban Plan
While there were multiple proposals as to the design

of the new district, it is most advantageous to focus on the
evolution of the adopted plan attributed to Arthur Gilman. The
first two proposed maps of 1854 and 1856 suggest a street
system for the area with a generalized rectangular grid sys-
tem that covers the entirety of the fill. These maps allow for no
explanation of how the grid will meet the irregular existing
streets of Boston or how the two diagonal crisscross rail lines
will be handled.13

Eventually, the 450-acre fill began to be broken down
into four different regions. The first of these regions is what is
now known as the Back Bay and runs parallel to the Charles
River with a dominant axis of Commonwealth Avenue. South
of this is area IV, divided from area I by Huntington Avenue
and running parallel to the Boston Providence Railroad, merg-
ing with the old South End. This can be see in the 1861 plan
showing the street layout for the eastern filled areas. How-
ever, western development is vague and only suggests that
streets run unending until they hit a railroad or existing land. In
1881, the second area is expressed as the western exten-
sion of the first to Gravelly Point (now Kenmore Square) and
includes Fenway Park. The third and last area is defined 1884
by the Boston and Albany Railroads purchase of a right of
way. The fill for this area is bounded by the Fenway Park, the
original shore line of the old South End, area IV, and the rail
line.14

Of these areas, the one that became known as the
Back Bay is of most interest to this paper. The definition of
the east west street system is further defined with Common-
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wealth Avenue as a major axis. Later, public alleys are incor-
porated and Commonwealth is widened to include a central
linear park. Other main streets are later defined that become
Massachusetts and Huntington Avenue. No definitive reason
can be found for the width of blocks set by north-south streets
between the Public Garden and Massachusetts Avenue.15

Within the rectangular block plan for this area, initial
plans show the intent to include as many as three public
squares. The first of which is now known as Copley Square.
While the specific evolution of this square is beyond the scope
of the paper, it is important to note the manner in which this
square broke from the history of enclosed English residential
squares. While initially planned for several different locations
as a rectangular block by the Commonwealth, Copley Square
came to its present location by way of incremental appro-
priations. The initial block locations planned for the square
where donated to various public institutions including the
Massachusetts Institute of Technology, the Museum of Natu-
ral History, and the Museum of Fine Arts. With the deeding of
these blocks to institutions, there was now no rectangular block
location for the square. In 1883, after the Commonwealth
donated the site of the present Public Library, the city pur-
chased the triangular plot in front of the library formed by the
intersection of Huntington Avenue, Dartmouth Street, and
Boylston Street. In 1885 the opposing triangular plot in front
of the Trinity church was organized and became part of what
was named Copley Square. Bordered by three churches, a
museum, a library, and a school, Copley Square became the
only non-residential component of the homogenous area.
Further, by the haphazard manner in which it was developed,
and its shift into the intersection, Copley Square became an
open spatial component rather than a secluded residential

park.6
The other two open spaces originally planned for the

area were abandoned due to the location of Copley Square
and economic necessity. The first of these parks was intended
for the block filled by the above mentioned Massachusetts
Institute of Technology and the Museum of Natural History. The
other park located on Exeter between Marlborough and Bea-
con was intended to have access to the river. In 1870, the
principle connection to the South End was changed from
Exeter Street to Dartmouth Street. To accommodate the in-
creased traffic that Dartmouth Street would have to handle,
its width was increased to its present double width. It is most
probable that the decrease in the Commonwealth's buildable
land by the widening of Dartmouth Street resulted in the elimi-
nation of the proposed park. 17

The Back Bay as it exists today shows other specific
alterations in the generic rectangular grid proposal. The sub-

21 Diagrammatic map of the Back Bay fill districts



tiest of which is the manner in which Frederick Law Olmsted
handled the extension of Commonwealth Avenue to the
Brookline shore. As described above, the areas of the Back
Bay followed either the orientation of the river or the railroad.
Olmsted made use of this shift by bending Commonwealth
Avenue just west of Massachusetts Avenue to reorient it with
the Brookline Shore. This had the effect of creating a con-
ceptual and visual termination to the broad expanse of Com-
monwealth Avenue.18

While Commonwealth Avenue served as the dominant
east-west axis, Massachusetts Avenue became the dominant
north south Axis. Connecting from the South End residential
area, through the Back Bay and across the Harvard Bride to
Cambridge, Massachusetts Avenue evolved to become a
western edge to the district. It is in the block between Massa-
chusetts Avenue and the Fens to the west that the most dra-
matic alteration in the street system occurs. It is here that

Newbury Street becomes a back alley, Marlborough Street
shifts and is dead-ended, and Commonwealth Avenue shifts
and eventually crosses Beacon Street.

The other definitive edge to the district is Boylston
Street. Most of the north south streets dead-end into Boylston
due to the vast area to the south formed by rail yards that now
are the Prudential Center and the sunken Massachusetts Turn-
pike. In addition to these boundaries, Boylston Street has seen
the most dramatic changes in terms of its use, scale, and
building typology in the area.

Development Rules
While parcel sizes determined the townhouse typol-

ogy and floor plan layout, their articulation, materials, and use
were regulated by a series of rules. Fire codes, deed restric-
tions, and social arrangements became the regulating fac-
tors for architectural manipulations. Initially, the only restric-
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tions enforced on property owners were the deed restrictions
passed on with the transfer of land from the Commonwealth.
Set to encourage to establishment of a spatial residential
quarter; the most apparent of these rules was a mandatory
setback of twenty-feet from the sidewalk on all public streets.
Projections were allowed beyond this setback line in the form
of balconies, stairs, and bay windows. The allowance of bay
windows provided the individual unit an additional 30-40
square feet per floor, as well as provided more sunlight and
views. It was in this manner that the Commonwealth ensured
a spacious residential quarter with a high amount of architec-
tural articulation. 19

Other deed restrictions included: no manufacturing
allowed in the area, commercial uses permitted only on cer-
tain parts of Commonwealth Avenue and Boylston Street, all
buildings had to be a minimum of three stories tall, and all
constructions were to be of masonry. While there was no for-

mal restriction on private stables, there was a gentleman's
agreement not to place a stable in the backyard if the neigh-
bor objected.20

Other restrictions that developed included the Boston
fire codes of the early 1870's. While these regulated all phases
of construction, the most evident are those affecting the exte-
rior appearance of buildings. The primary regulation required
party walls to extend a certain height above adjacent roofs.
Other regulations included a cornice separation between
townhouses, mansard roofs could only extend one story, and
noncombustible materials were required above the first floor.
These regulations had the effect of breaking the continuity
between multiple townhouses that existed before 1870.21
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Typological Alterations
While these regulations affected architectural charac-

ter, others changes occurred that affected the urban environ-
ment. While all cities change over time, the manner in which
they change provides information as to future possibilities and
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Building replacements by parcel and penthouse additions

missed opportunities. The urban changes that have altered
the Back Bay over its 150 year history include: changes in
use, replacement of original buildings, additions to existing
buildings, the maturation of landscaping, and the introduction
of the automobile.

The masked changes that have occurred in the past
150 years in the Back Bay area relate to the manner in which
residents occupy townhouses and the urban environment. As
single family townhouses became less economically feasible,
they were divided up to become condominium or apartment
buildings. Although not the most efficient form for apartments,
the townhouses have proved to be a flexible typology. This is
most evident in the change of use of Newbury Street from
residential to commercial. More dramatic is the above men-
tioned changed typology and scale along Boylston Street.

Parcel alterations have also been occurring in several
different ways. The most extreme of these is the replacement
of the entire building. Such has been the case with most of
the buildings on Boylston, and some of the buildings on the
waterside of Beacon. Between these two streets, replace-
ment buildings have been occurring following no particular
pattern. With the replacement of buildings, parcel sizes have
grown due to multiple adjacent lots combining. Further, re-
placement building are now beginning to be replaced, illus-
trating a building life of roughly 50 years.

Less apparent than the entire replacement of build-
ings is the addition of accessories structures. These have
most often taken the form of penthouses, rear eels, and free-
standing garage apartments. Penthouses are the least ap-
parent from the street as they are often set back from the
cornice. Rear eels have been made possible by the creation
of electric lighting systems that satisfy the above mentioned
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problematic of natural light and ventilation. The freestanding
garage apartments appearing in the alleyways have the ty-
pological advantage of preserving the form of the original
structure, providing a small open space between the two struc-
tures, allowing for automobile storage, and increasing square
footage.

As the Back Bay was a tableau rasa with no natural
foliage, landscaping had to be placed in a manner fitting to
such a residential quarter. The location landscaping has oc-
curred is in the setbacks, street edges, and parks. The plant-
ing of the small setbacks and street edges has reinforced the
expansionist system of the public streets by defining linear
zones between the townhouses and the public street. The two
public parks in the area are the Commonwealth Avenue lin-
ear park and the Esplanade along the Charles River. The
Commonwealth Avenue linear park also reinforces a linear
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system by the axial planting of trees at street edge as well as
statues centered on the one-mile long pedestrian path. The
Charles River Esplanade, created in 1893 by constructing a
100-foot wide concrete promenade beyond the original sea-
wall, has served to provide river access to all of Boston as
well as act as a back yard for the Back Bay. Now separated
from the Back Bay by the regional highway Storrow Memo-
rial Drive constructed in1951, the Esplanade has developed
independently of the formal systems of the Back Bay. The
present condition of these separate landscaped zones has
caused the Back Bay to become what Bainbridge Bunting
referred to as being "choked with trees."22 This can be seen
in the stark architectural contrast of early photos of the area.

No other factor has more greatly altered the Back Bay
than the automobile. Once the fill was completed to the
Brookline shore, the area had to accommodate regional traf-
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fic levels as well as provide for automobile storage. Minor
attempts to manage this traffic included passing Common-
wealth Avenue under Massachusetts Avenue and changing
area streets to one-way. When these attempts did not handle
the traffic levels, more dramatic measures were taken includ-
ing the placement of an elevated roadway directly above
Olmsted's Fens and adding the above mentioned Storrow
Memorial Drive.

In addition to providing for regional and local traffic
levels, the Back Bay had to also accommodate automobile
storage. As parking was not originally planned for in the area,
it has had to be accommodated by other means. The first of
which is the small amount of on-street parking that proves an
average of one space per building. The second is the emer-
gence of parking in the alleyway backyards, which provides
another two to three spaces per building. Additionally, sev-
eral underground parking structures have developed, but to
no great regional reduction in need. The demand for parking
has continued to increase in the Back Bay first with the con-
version of townhouses to apartments, second with the change
from residential to commercial uses, and ultimately with in-
creased densities occurring in the area.

The Back Bay Architectural Commission
The amount of change in the Back Bay came to a halt

in 1966 with the creation of the Back Bay Residential Dis-
trict, and the Back Bay Architectural Commission (BBAC), a
board of design review within the Boston Redevelopment
Authority. Basing the need for their creation on the existence
of architectural and zoning controls on the development of
the original Back Bay Lands, the BBAC initially sought to
block development in the area. It was their belief that the en-

croachment of incompatible uses and densities into the Dis-
trict would spoil the original character of the area that they
sought to preserve as well as increase property values.

The creation of the BBAC has both preserved and
limited the potentials of the Back Bay. While they have been
able to stop heavy handed development proposals for the
area, the limit of the BBAC's control is so extreme as to man-
date details and colors for every building in the Back Bay.
Contrary to this level of preservation is the manner in which
the Back Bay sustained its character before the creation of
the BBAC. With the conversion of the large townhouses to
tiny apartments as well as the amount of colleges in the area,
the Back Bay became what has been referred to as "one big
college campus." The benign neglect of this era allowed for
buildings to become shabby, but rarely be replaced. The
economics of this type of housing permitted the area to
evolve, but within the limits of existing structures and without
governmental regulations.

Conclusion
Contained within the present Back Bay is the realiza-

tion of an expansionist ideal of development as well as op-
portunities for future preservation and change. While it evolved
as an open ended urban form, at its base is a typological
system of space defined by environmental needs and gov-
erning rules. As the matrix of buildings and blocks grew, di-
versity began to occur for ideal and specific reasons. This
diversity defines the area not as secluded English residen-
tial quarter, but as an insular region demarcated by its present
urban boundaries. The manner in which these boundaries
continue to exist and preserve the area has been in a form of
stasis for the past 35 years due to the creation of the BBAC



and its level of control. How the region will change over the
next 150 years is hopefully in a manner that allows it to evolve
without becoming an urban museum or a memory.
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Urban Intent : Architectural Typology



Within the insular boundaries of the Back Bay, the re-
sidual space of the alleyway is reconceived as the primary
site of intervention. As these spaces have developed from
service yards to parking lots, reprogramming their use has
both a need and an economic benefit. The question of how
and how much to intervene has to be rooted in a system that
allows for a rapid analysis and valuation of schemes. Using
typological morphologies as the catalyst, the block structure
around the alleyway is analyzed in comparison to urban in-
tents. Using the duality of increased public open space and
increased density as intents, block level algorithms are con-
structed using the individual unit as their basis. The manner
in which these algorithms construct morphologies bases them-
selves on localized conditions and environmental constraints.
Once a satisfactory iteration is produced, the morphologies
are adjusted architecturally to provide public/private access.

Extend of Back Bay block structure



Proposed residual space alteration and [re]occupation

The multiplication of the block alterations bases itself
on larger scale urban factors and specific block conditions.
Constructed as a rule based structure, the mapping of inter-
ventions onto the area moves from generic to specific with
each block level iteration. That is to say, a dialogue begins to
exist between a block level intervention, and the ultimate ur-
ban plan.
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=SUM(BB2) =SUM(BC2) =SUM(BD2) =SUM(BE2)
=SUM(BF2) =SUM(BG2) =SUM(BH2) =SUM(B12)
=SUM(BJ2) =SUM(BK2) =SUM(BL2) =SUM(BM2)
=SUM(BN2) =SUM(B02) =SUM(BP2) =SUM(BQ2)
=SUM(BR2) =SUM(BS2) =SUM(BT2) =SUM(BU2)
=SUM(BV2) =SUM(BW2) =SUM(BX2) =SUM(BY2)

1 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 1

=SUM(BB3) =IF(BC3=1,1,0) =IF(BD3=1,1,0)
=IF(BE3=1,1,0) =IF(BF3=1,1,0) =SUM(BG3) =IF(BH3=1,1,0)
=IF(BI3=1,1,0) =IF(BJ3=1,1,0) =IF(BK3=1,1,0) =IF(BL3=1,1,0)
=IF(BM3=1,1,0) =IF(BN3=1,1,0) =IF(BO3=1,1,0) =IF(BP3=1,1,0)
=IF(BQ3=1,1,0) =IF(BR3=1,1,0) =IF(BS3=1,1,0) =SUM(BT3)
=IF(BU3=1,1,0) =IF(BV3=1,1,0) =IF(BW3=1,1,0) =IF(BX3=1,1,0)
=SUM(BY3) 1 =RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)

=SUM(BB4)

=RANDBETWEEN(0,2)
0 =RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
0 =RANDBETWEEN(0,2)
=RANDBETWEEN(0,2)
1
=IF(BC4=1,1,0) =IF(BD4=1,1,0)

=IF(BE4=1,1,0)
=IF(BI4=1,1,0)
=IF(BM4=1,1,0)
=IF(BQ4=1,1,0)
=IF(BU4=1,1,0)

=IF(BF4=1,1,0)
=IF(BJ4=1,1,0)
=IF(BN4=1,1,0)
=IF(BR4=1,1,0)
=IF(BV4=1,1,0)

=SUM(BG4) =IF(BH4=1,1,0)
=IF(BK4=1,1,0) =IF(BL4=1,1,0)
=IF(BO4=1,1,0) =IF(BP4=1,1,0)
=IF(BS4=1,1,0) =SUM(BT4)
=IF(BW4=1,1,0) =IF(BX4=1,1,0)
0 =RANDBETWEEN(0,1)=SUM(BY4)

=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)

=RANDBETWEEN(0,1)
0 =RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
0 =RANDBETWEEN(0,1)
=RANDBETWEEN(0,1)
0Code used for density based algorithm



=IF(BB5=1,1,0) =SUM(BC5)
=SUM(BF5) =SUM(BG5)
=SUM(BJ5) =SUM(BK5)
=SUM(BN5) =SUM(B05)
=IF(BR5=1,1,0) =IF(BS5=1,1,0)
=SUM(BV5) =SUM(BW5)

=RANDBETWEEN(0,1)
=RANDBETWEEN(0,1) 0

=IF(BH5=1,1,0) =IF(Bl5=1,1,0)
=SUM(BL5) =SUM(BM5)
=SUM(BP5) =SUM(BQ5)
=SUM(BT5) =SUM(BU5)
=SUM(BX5) =IF(BY5=1,1,0)
1 1 1
=RANDBETWEEN(0,1) 1

1 1 1 1 1 1 1 1
=RANDBETWEEN(0,1) 0
1 =RANDBETWEEN(0,1)
=SUM(AB1:AY6) =SUM(BB6)
=SUM(BE6) =SUM(BF6)
=SUM(B16) =SUM(BJ6)
=SUM(BM6) =SUM(BN6)
=SUM(BQ6) =SUM(BR6)
=SUM(BU6) =SUM(BV6)
=SUM(BY6)
0 0 0 0
0 0 0 0
0

=RANDBETWEEN(0,1) 1

=SUM(BD6)
=SUM(BH6)
=SUM(BL6)
=SUM(BP6)
=SUM(BT6)
=SUM(BX6)

=SUM(BC6)
=SUM(BG6)
=SUM(BK6)
=SUM(B06)
=SUM(BS6)
=SUM(BW6)
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

Density Based Algorithms

=SUM(BD5) =SUM(BE5)



In order to design for both increased density and open space
in the alleyways, optimum sections and plans have to be determined.
As the assumption is being made that any increase in density has a
corresponding increase in parking needs, existing parking must be
preserved and expanded. Sections through the alleyways in the area
show multiple variations that are refined down to the two existing
extremes. While most townhouse backyards are used for parking,
the minimum density is found on these examples. A variation of this
typology exists when garage apartments are placed on the back-
side of the unit. It is in the alleyways behind primarily commercial
uses that the parking is removed in favor of increased square foot-
ages. Somewhere between these conditions, an optimum density
can be set that allows for both increased parking and square foot-
age.

Typical Back Bay block elevation



The first proposal suggests a third structure to be placed over
the air rights of the alley. While this satisfies the need for preserva-
tion of existing parking, the density increase is minimal. By combin-
ing the air rights structure with the garage apartment in the second
proposal, increased density occurs, while allowing for preservation
of existing parking.

In order to determine the optimum density, each block must
be analyzed in terms of its existing floor-area-ratio. Once this is in-
put into a spreadsheet, optimum densities can be factored as a vari-
able that is easily changed. This factor can then be used as the ba-
sis for a design proposal using the above mentioned air rights pro-
posal. This proposal establishes three zones, the air rights structure
and the two side garage apartments. As the locations of the garage
apartments are on private property, their design is not considered.
However, to encourage their development, the air rights structure is
conceived of as a catalyst that serves both as an infrastructural spine
and formal organizer for multiple garage apartments.

Typical density analysis and proposal
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Further, the air rights structure can also vary in density across
in length. As two corner buildings of increased height often form the
entrance to the alley, the spine can be allowed to increase its height
at its two ends. To ensure formal diversity in the design of these
spines, computational algorithms are constructed based on perfor-
mance constraints rather than formal preferences. This allows for
differentiation across the length of the spines as well as between
two different blocks.

The language of the algorithm is based on a scaled unit of 21
foot square. This number is derived from the parcel widths, and al-
lows a correlation between the spine and adjacent properties. The
algorithm ultimately establishes whether a scaled unit is filled or not,
following a binary language of 0 (open) or 1 (filled). When not filled,
these spaces can then become public open space. Additionally, the
spine is set at a usual height of three floors raised sixteen feet from
grade to preserve automobile access. Units on each floor have a
different percentage of being filled, the intent being to increase open
space with height. Internal to the system, two vertical open spaces
are also included to allow for circulation.

The blocks that the spine is intervened into must also meet a
rule-set. In order for the spine to physically fit into the residual space,
a zone of 21 feet is required over the alley. In addition to this zone,
two other zones are established to the immediate north and south at
21 feet. Intended to act as buffer zones as well as possible space
for additions, these zones become the limiting factor of possible
block alteration. If existing townhouses impede into these zones, the

33%66% ELM=~

Density percentage elevation diagram
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Algorithm constructed elevations
proximity between structures becomes too tight. Therefore,
blocks with townhouses that due not impede into these zones
can be altered to the morphology described by this thesis.

An algorithm is set for each different block to process
combinations to determine one that meets a variable criteria
of open space and density. Possible combinations of from
one to three units were also constructed to analyze relation-
ships and remove unsatisfactory iterations. Once pro-
grammed, up to three units can combine to form a larger unit.
This combination is not part of the algorithm, but rather is al-
lowed for by means of flexible spaces that occupants can es-
tablish and appropriate.

Unit combination possibilities
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D esig n Constrain t s



Two primary constraints were established for the de-
sign to conform to. These are access to natural light and pres-
ervation of existing parking / open space. The manner in which
these two factors shape the design is based on a sectional
idea derive from the density analysis.

Natural Light
Shading analysis's were done to determine existing

access to natural light in the alleyways. In all cases, the south-
facing wall primarily receives direct sunlight. As the Back Bay
block structure is shifted 200 from the east west axis, the north-
facing wall also receives a small amount of sunlight in late
afternoons. It is the intent of this design to not only retain this
shading pattern, but to increase the amount of natural light
reaching the north-facing wall throughout the day.

Block Shade Analysis

June 20th - 10am June 20th - 4pm September 20th -10am September 20th - 4pm



Preservation of Parking / Open Space
By lifting the spine 16 feet above the ground, existing

parking and automobile circulation can be preserved. To ac-
commodate the need for additional parking, underground
structures are introduced. The manner in which these under-
ground parking structures exist have to due with the type of
block they are introduced into. In order to allow for both a
parking down ramp, and an alleyway access, a width is re-
quired that exceeds the normal distance between two end
buildings. Therefore, structured parking can only occur where
there is enough space to allow for both types of access. Fur-
ther, as the circulation system will be one-way, an exit point
must also exist and conform to this requirement. In some
cases, this has to occur by extending the structured parking
between two blocks.

Structured parking typologies

December 20th - 10 am
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De s i g n I t e r a t i o n O n e



Algorithm generated elevation

The last section of this thesis will document the pro-
cess undertaken in the design of one block morphology. The
end product should not be viewed as a final iteration, but as a
possible outcome of the urban/individual algorithms.

A specific block was chosen as a site to place an in-
tervention. The block selected is between Beacon Street,
Marlborough Street, Gloucester Street, and Hereford Street.
This block was chosen as it does not border a public open
space, and therefore has a higher potential for reoccupation.

Once the algorithm evaluated possible combinations,
an elevational base was chosen and modeled. Using the filled
spaces as units, open spaces become public zones. The
manner in which these zones are connected together is by
circulation systems. The combined circulation systems and
open spaces become a block level infrastructure into which
individual spaces connect.

Study model



As the ends of the spine are allowed to reach a higher
density, their placement between existing buildings becomes
the morphology's frontage. Additionally, as the structure is
raised above the alleyway, the bottom becomes a public face.
As the combined open spaces form a continuous system that
moves between levels, their surface becomes another eleva-
tion perceived from within the intervention as well as in exist-
ing structures. Block residual space
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Proposal site in urban context



Street view of proposal

Model view from northwest

North-south section (revision 1)Initial north-south section
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Proposal view from north-west
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Model view showing interior of block and structured parking

Proposal elevation



Exploded section of proposal



Proposal street view

Proposal roof plan



Detail view of vertical circulation void



Collage of alleyway entrance

View of higher density end component

50



Detail view of roofscape and vertical circulation



View of higher density end component and parking entrance



Model view from south-east



The typical section of the block morphology is further
refined to incorporated design constraints. The section is
shifted toward the south to allow a minimal impact on south-
facing buildings' solar access. Further, to improve the ac-
cess to natural light for the north-facing buildings, a reflective
surface is used to bounce light into the residual space. This
shift is accounted for structurally by countershifting the col-
umn supports that go through the underground parking.

Final north-south typical section



The surface of the combined open space and circula-
tion structure becomes the building face. As this surface has
to adjust between levels to provide access, it is a derivative
of the design algorithm coupled with circulation needs. Its ul-
timate form parallels the roofscape of existing buildings to
the north and south.

Roofscape / open space collage



North-south section iterations
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The individual spaces within the block morphology are
defined by bath/kitchen components. The open spaces adja-
cent to these individual units are used as semi-public access
points. Circulation occurs both horizontally and vertically, as
the combined open spaces on different levels become pubic
circulation. Primary vertical circulation occurs through ramps
and stairs located at the two voids in the structure. Internal to
the units, staircases are used as both access points and
possible locations of connections to other units. The floor to
ceiling heights defines functional zones within the section.
The first level is primary a flexible work space that allows for
public and private access. The upper levels are primary resi-
dential, with a public circulation infrastructure weaving though
their residual spaces.

Ur b an [Re ]Occu pa tion



Collage of possible future urban intervention

Siting multiple interventions into the urban scale re-
quires a combination of rule-sets. Their placement within the
block is contingent on the rules outlined regarding a 21-foot
buffer zone on either side being satisfied. The outcome of
this rule is that most interventions occur between Beacon and
Marlborough Street, as well as between Marlborough Street
and Commonwealth Avenue. In those situations where the
entire intervention cannot fit, the higher density end pieces
may still be incorporated. The only constraint on these is that

... ...... .... ..



they do not block the primary window elevation of a building.
The parking for these structures must also satisfy the physi-
cal constricts outlined regarding access points. The outcome
of these rules is a pattern formation that extents beyond the
single block, and becomes an urban form. The derivative
combination of these three components defines an urban
pattern that has at is basis a typology, but use environmental/
physical intents to become an urban morphology.
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Urban site plan and existing open space
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Buying analyzing the built form of the Back Bay, I have
come to understand a relation that can exist between archi-
tectural typology and urban intents. The programming of rules
of the existing environment and the proposal of derivation
morphologies has redefined my ideal of the role of the urban
architect. While I have allowed myself to design both the re-
search and proposal, I have attempted to do so in a non-
form-based manner. This approach allows for further research
on both the subject of contingent [re]occupation and the place
of residual urban morphologies.
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