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ABSTRACT 

INFRASTRUCTURE DESIGN IN NEW COMMUNITIES: 
EFFICIENCY, COMPREHENSIBILITY, ACCESSIBILITY, VARIETY, AND ADAPTABILITY 

THOMAS J. SANFORD 

Design and planning schemes concerning primarily physical factors of 

an urban area have specific effects, which can be anticipated, upon 

living patterns In a community. In search of these effects, this 

thesis examines the infrastructure. representing one part of physical 

urban design, of nine contemporary planned community examples. For 

convenience the examples are divided into two scales: (I.) the 

neighborhood scale and (2.) the new town scale of community planning. 

The ntne examples were chosen to represent a wide range of contrasting 

Infrastructure concepts - planned communities differing in many social 

and economic goals, English and American communities - all contemporary 

to this century. 

In Ssc.tlon 200 of the thesis infrastructure Is defined as the spatial 

pattern and physical structures which interrelate and organize all 

physical parts of a community. To examine the infrastructure of T 

planned new communities, an evaluation framework is established con¬ 

sisting of five criteria: (I.) efficiency, (2.) comprehensibility, 

(3.) accessibility, (4.) variety, arid (5.) adaptability of infra¬ 

structure. t 

In Sections 300 and 400 specific design concepts for each community 



example are studied using these criteria. It Is shown, first concept 

by concept, that by responding to these criteria Infrastructure 

design has a positive influence and effect, which can be anticipated, 

upon the original land development, social patterns, and growth of 

these new communities. At the conclusion of both the neighborhood 

and new town sections, these infrastructure design concepts are 

summarized. The range of concepts discussed include: physical 

community patterns, activity distribution concepts, and visual qual¬ 

ities of the communities. It is shown that infrastructure concepts 

at the new town scale, because of the larger numbers of people and 

quantities of land involved, can have wider effects upon community 

living patterns than at the neighborhood scale. 

In conclusion of the thesis the five criteria are used to draw 

together from all the examples general infrastructure design concepts 

and general effects again upon the original development, social 

patterns, and growth of a new.community. It is shown that by infra¬ 

structure design it is possible to increase the accessibility of 

all community activities, shopping, recreation, working, and education, 

for all residents; to reduce or eliminate daily commuting for work 

for many people; and to Increase the diversity of these activities 

and facilities in a community. These points are among the effects, 

which can be anticipated, community planning can have upon urban 

living patterns. 
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Introduction 

It has been the common belief of many planners and public Interest 

groups In the past that by changing the physical and locational 

environments In which families live out their lives and in which 

groups conduct their bus I ness, the lives and businesses of these 

people can be improved,* In part, this locational/physical place 

theory stems from (I.) the architectural emphasis of the planning 

profession. In part it extends from (2.) the fact that our institu¬ 

tions place local government in the business of building large and 

influential portions of the physical environment, give local govern¬ 

ment authority to guide or control certain private, locational 

decisions, but prevent them from interfering more directly in the 

processes of daily life and business. In part, it is because (3.) 

most planners share a conviction that the physical and locational 

variables are key determinants of social and economic behavior and 

2 of social welfare. 

This point of view has been attacked by many social scientists who 

stress that physical factors have been over-emphasized in studies of 

and design for daily activities and business in urban areas. They 

point to studies and surveys whifch show that residents in new urban 

areas are little influenced or changed by any particular, changed, 

physical aspect of their new environment. Neither traditional city 

plans nor tholr underlying studies have successfully depicted the 

city as a social process operating In space, the sociologists argue. 



3 

Yet planners have attempted to manipulate processes of human 

Interaction and other social processes, by manipulating the spatial 
4 

arrangements of cities. 

In light of these arguments, the real effects of physical factors 

upon urban life lie between the extreme points of difference. The 

effects of the physical environment upon urban life are recognizable 

and definable but must be kept in proper perspective with the organ¬ 

izational complexities that compose the life of a city. Design and 

planning schemes concerning primarily physical factors of an urban 

area can have specific and anticipated effects In the development 

of living patterns of that community. This thesis Is a search for 

these effects which can be anticipated. 

In defense of a complex approach to urban planning yet with a concern 

for physical design of cities, the planners of the new city of 

Columbia, Maryland, have stated: 

•*..a city is a most complex organism. To plan and build 
a city means to recognize the complexity at its outset; to 
organize and relate the parts; to simplify where possible; 
to accept as natural the inherent complexity of human set¬ 
tlements. There Is an understandable tendency to take 
simplistic views of the world, to Ignore a complex problem 
by eliminating variables, and then solving the remaining 
simplified versions. The planning profession did this 
with its professed concern for the physical city only. But 
this approach can be disastrous to human Interests. The 
simplistic version Is not'likely to be sufficient; the prob¬ 
lems solved are likely not to be the real ones. 

Physical design Is an Important part, but only a part, of the contem¬ 

porary planning process. 



4 

Many systems of physical, community dosign that respond to the 

needs, problems, and concerns of contemporary urban communities 

have been theorized, assembled, and tested. Therefore the goal 

of this thesis is to discover different effects the physical 

configuration of a community can have upon that community, A cata¬ 

log of these community organizational theories and their affects 

has become a primary tool in this research, 

thesis statement 

Infrastructure, when designed in new land development to maximize 

efficiency, 
comprehensibi11ty, 
access i b i I i ty, 
variety, and 
adaptability, 

r 
can influence community development, community social patterns and 

growth of new communities at scales of, 

1. the neighborhood, and 
2, the new town. 

This statement has established the framework of the study. 

The thesis deals with the physical design of new communities. But 

many new community design considerations have been eliminated from 

the study: site and land capability considerations of any particular 

new community project; needs and land use requirements of a new com¬ 

munity; and many legal, economic, and political considerations that 

would be made before and during the building of a new community. 



The major topic left is linkage patterns of new communities - how 

people and activities can be related, connected, separated, in 

new communities. 

Further limiting of the thesis has lead to the concept of infra¬ 

structure: the physical linkages which organize, interrelate, and 

service all private activities in the new community (this term is 

more thoroughly defined later). I have also defined five qualities 

of infrastructure affecting new communities: efficiency, comprehen- 

sibility, accessibility, variety, and adaptability. 

These terms then have been used to investigate the new communities 

examples - first at the neighborhood scale and later at the new town 

scale. The goal is to better understand how infrastructure can influ- 
1 

ence the development, social patterns, and growth of a community - and 

thereby how an urban designer can bring about desired social or 

community goals. 

Thus the thesis statement has established a framework of new community 

examples and a system of evaluation which is the subject of this thesis. 



9&ign con^d&wtiorv7 
{or tm communities 

FIGURE 1 THESIS BACKGROUND: INFRASTRUCTURE EFFICIENCY, COMPRE¬ 

HENSIBILITY, ACCESSIBILITY, VARIETY, AND ADAPTABILITY 



200 Framework 

210 Infrastructure 
220 Infrastructure criteria 
221 Efficiency 
222 Comprehensibility 
223 Accessibility 
224 Variety 
225 . Adaptability 



8 

Infrastructure 

One of the key terms In this research is "infrastructure," To 

understand the impact an infrastructure can have upon a new com¬ 

munity, six definitions of infrastructure will be examined. Together 

these definitions give a comprehensive background of infrastructure 

that brings out important issues in community design and further 

delineate the definition of infrastructure which will be used through 

this study. 

Webster*: Infrastructure relates and connects the city. Webster 

defines the word structure: something built or constructed; the 

interrelation or arrangement of all parts of a whole; the manner of 
s' 

organization or construction. The prefix "infra-" is defined as: 

below or beneath, in or to a lower place, lesser in rank or function. 

Together these terms, the structure below, infer a structure or 

arrangement that relates and organizes parts of a city from beneath 

or below the city. The infrastructure can be physically and visually 

hidden below the grade of the city or-at the ground surface, or it 

can be conceptually hidden, submerged from a physical view of the 

city. This latter category could include an overall city pattern, 

land use restrictions, and controlled public spaces. These have 

great effect upon the city but are often not apparent in viewing 

the city; the buildings, facades, streets, objects and people on the 

street are the common images of a city. The effects of land restric¬ 

tions, patterns, and controls are more difficult to discern, "below" 
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the level of usual conscious perception. This definition of 

infrastructure therefore brings out two points: 

1. Infrastructure Is a structure that Interrelates and organizes 

a I I parts of a city. 

2. Infrastructure is physically and/or conceptually subordinate 

to (beneath the perceptual level of) other parts of a city. 

Abrams : Infrastructure is requisite to development, operation, and 

growth of the city. Urban researcher Charles Abrams has defined 

infrastructure as: the basic equipment, utilities, productive enter¬ 

prises, installations and services essential for the development, 

operation, and growth of an organization such as a city. The added 

emphasis in this definition include: 

1. Infrastructure is composed of complete systems of utility hardware 

and mechanical equipment which provide essential services for the 

city. Abrams Includes "productive enterprizes" in his definition of 

infrastructure which would Include whole processes of providing services, 

electrical power, water, garbage service, ets., from generation to 

distribution or collection to consumption or disposal. With this 

definition, a great many urban functions can be lumped under infra¬ 

structure. 

2. Infrastructure is essential for the development, operation, and 

growth of a city. Some form of Infrastructure must be present before 

any kind of urban development can take place. The extension of Infra¬ 

structure services and utilities is essential for the growth of urban 
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development. Because of Its essential nature, Infrastructure, when 

extended Into a new undeveloped area can cause rapid development on 

specific portions of land, or can be the cause of lack of development 

within existing urban areas, A system of Infrastructure services 

and utilities that has reached Its capacity or Is poorly designed Is 

a major cause or underdevelopment or the lack of renewal In urban 

areas. And a breakdown In key parts of the Infrastructure system 

of a city, such as water or power services, can threaten the very 

habitability of that city. 

The primary role which infrastructure has In the development, operation, 

and growth of urban areas cannot be underrated and Abrams’ point seems 

we 11 taken. 

Abrams examples his definition of infrastructure: he terms the 

permanent military Installations and facilities of NATO, an inter¬ 

national community, as Infrastructure. This example stresses that 

Infrastructure is complsed of complete systems which provide services 

or public products (in this case international security). And the 

parts of the Infrastructure system need not necessarily be physically 

related or connected to perform their function; they can be separated 

by long distances. The infrastructure Is also composed of many types 

of hardware, from water pipes, powerlinos, paved motorways, to power 

plants, water sources, and motor vehicles, from administrative offices 

to rocket launchers and rockets. 
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4 
Friedman : Infrastructure Is an organizational pattern. Architect 

5 
Y. Friedman defines infrastructure as "the technical basis of a town" 

as reflected in town pattern. Friedman considers the city to be an 

arrangement of "fillings" within an infrastructure; conceptually the 

city is divided between interchangeable, consumeable units and the 

more permanent infrastructure. The infrastructure is a means for 

getting people or goods or utility services between departure and 

terminal points and past obstacles that lie in the path. Friedman 

distinguishes three, simplistic, possible arrangements of infrastructure 

1. Linear infrastructure forms a tree conducting supplies (water, 

electricity, traffic, etc.). The urban "fillings" are arranged all 

along this tree and are serviced by the single brahcn which reaches 

out to a particular location. 

2. Plannar infrastructure is a closed network in one plane conducting 

commodity supplies in four directions on that one plane. The fillings 

are arranged in the meshes of this network and can be served from any 

of four sides. 

3. Spatial infrastructure conducts commodity supplies along a three- 

dimensional closed network. Fillings are arranged in the hollows of 

this network and can be served from any of six sides or any of twelve 

edges of a cubical configuration.^ 

The point here is that infrastructure gives a town its "town pattern." 

Traditionally the town pattern and the infrastructure have been 

thought of as plannar objects, a configuration of streets, utilities 
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and passageways on the ground surface of a city. However, Friedman 

prefers to discuss spatial Infrastructure to linear of plannar 

conditions. In the spatial system Friedman sees greater alternatives 

for variation In town pattern and for variations in fillings in the 

infrastructure; a spatial system is less vulnerable to disruptions 

in Infrastructure services. A unit in the spatial system is served 

from six sides, or twelve edges, rather than the one or four sides 

of linear or plannar systems. 

Specifically, Friedman describes an ideal infrastructure system of 

a space frame grid constructed above the ground surface and spanning 
7 

long distances. This "ideal” system allows for a great deal of 

mobility and interchangeability in the filler units, allows tor 

logical grouping and clustering of units, and frees the use of the 

ground level for functions heavy in weight and large in scale. 

Friedman divides the hardware of the city into two distinct groups, 

visible and invisible. The visible parts are those elements directly 

utilized by inhabitants during their daily activities (furniture, 

sanitary and electrical equipment, partitions, shelters, vehicles). 

The invisible parts of the city’s hardware are indirectly used by 

inhabitants (water networks, sewer, electrical networks) and are 

termed infrastructure by Friedman. This aspect of infrastructure 

fits closely with Webster’s definition: infrastructure is beneath 

the daily conscious level or awareness of inhabitants of the city. 
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The Infrastructure, Friedman argues, Is a collection of objective 

elements arranged (Ideally) in a neutral way that does not impose 

preconceived Ideas for any individual occupation of a space. The 

character of a city should arise Intuitively, formed by the Inhabi¬ 

tants of the city. 

In summary Friedman's definition of Infrastructure emphasizes that 

Infrastructure is the hidden or submerged technical hardware of 

a city which forms the basis of the city's pattern. An ideal infra¬ 

structure is one which can accommodate many interchangeable parts 

(filler units) of different sizes, and which can change at the city 

scale to a different city pattern responding to technical, political 

and cultural changes. The ideal infrastructure also would offer a 

maximum serviceability to filler units with no disruptions, Friedman's 

discussion does overemphasize the neutrality of an infrastructure 

in determining the character of a city; this Is In contradiction to 

other architects and planners who believe Infrastructure can and 

should be a bold, public statement of.a city's character. 

0 
Smithsons : Infrastructure is movement systems. English architects 

and planners Alison and Peter Smithson have dev6loped a simple but 

revealing definition of infrastructure: roads and road patterns, 

together with the main transit IInes, power, drainage and water 

g 
lines form the essential Infrastructure of a community. Smithsons 

emphasize roadways because: 
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1. they are physically big, often the largest, single, physical 

element In a city; 

2. they havo the same power as any big topographical feature; 

3. they can create major geographical and, In consequence, social 

divisions. 

Roads and road systems give city dwellers opportunities for opting 

out of given social situations. The capability to be free of one’s 

associations, and not forced by the size or structure of the community 

into unchosen relationships seems to be one of the reasons why people 

have chosen to build and live in cities. The free choice of association 

is also an important product of an infrastructure (movement) system. 

From this definition of infrastructure, Smithsons state that "today 

the most obvious failure in big cities is the lack of comprehensibility 

and identity, and the answer is surely in a clear, large-scale road 

system; the urban motorway lifted from an ameliorative function to a 

unifying one. In order to perform this unifying function all the roads 

must be part of a system. The backbone of the system must be the 

motorways in the built-up areas themselves, where their very size in 

relation to other development makes them capable of doint the visual 

and symbolic unifying Job at the same time as they actually make the 

whole thing work." 

Smithsons maintain that many urban functions and their relationships, 

living, working, etc. and their linkage patterns, are far more complex 

than any p lannor, sociologist, or architect can understand; and, 
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therefore, provisions for variety and maximum choice can be one of 

the most desireable features in the design of infrastructure (roadway 

systems). 

10 
Urban Design Primer II : Infrastructure is public land use and 

land use restrictions. "The infrastructure of the city is the out¬ 

growth of the combined efforts of public and private groups - each 

being responsible for its development at different levels." To 

explain better the roles of public agencies and private industry in 

the development or urban land, the U.D. Primer (Rice University, 

Fall 1970) defines infrastructure as: a framework of designated 

land uses and restrictions for the purposes of: 

1. providing a network of services and utilities, 

2. regulating where construction can take place, and 

3. defining certain physical characteristics or aesthetic qualities 

with which the physical development must comply. 

This definition emphasizes the regulatory nature of infrastructure, 

the "organizational constraints" which an infrastructure pattern can 

place upon the use of urban land. The discussion of infrastructure 

continues by dividing infrastructure restrictions into three catagories 

which are affected (controlled) through separate channels by public 

and quasi-public agencies and by private developers - I. land use 

restrictions, 2. circulation pattern controls, and 3. location control 

for public services and utilities. A point here is that in new urban 

development In an area such as Houston, Texas, both public agencies 

and private developers have extensive influence over the design and 
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and functioning of the infrastructure. Infrastructure is not 

just the concern of public agencies alone; nor are individuals 

(private industry) allowed to provide their own infrastructure 

without regulation and restrictions for the "public good." 

Additional points given In this definition include the fact that 

infrastructure can regulate how and where any construction or land 

improvements can take place - even down to fine points of physical 

and aesthetic detail. Depending upon the many kinds of organiza¬ 

tional restraints, street patterns, lot size, location of easements, 

zoning regulations, or deed restrictions, the infrastructure pattern 

of a community can stimulate limited uniformity in building types and 

neighborhoods, or wide variety within a large site or between nearby 

pieces of urban land. Again in this definition the street pattern (s 

seen as the most powerful variable in the design of an infrastructure 

system. 

Habraken ; infrastructure is public support systems. In a discus¬ 

sion of urban tissue, Dutch architect and planner Nikolaas Habraken 

gave a definition of infrastructure: a community support structure 

provided through some form of public or group cooperation and built 

for the maximum benefit of the most people. The support (Infra-) 

structure is contrasted with the "detachable unit," that portion of 

the urban tissue which is controlled and influenced by individuals 

for their own benefit. 
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The line between infrastructure and the private unit can be drawn 

in a number of places depending upon the desires, culture, and 

wealth of the community providing the facilities. Infrastructure may 

Include a wide range of public systems: schools, fire control, 

police and health protection, even wholesale and retail distribution 

systems and public housing. Through an extensive public support 

(infra-) structure“many community services can be provided or, alter¬ 

natively, infrastructure can be limited to a few public works: roads, 

water, sewer, power, and telephone lines. 

Habraken finds infrastructure comparable to a skeleton, a skeleton 

which supports, physically, an individual's "detachable unit" or 

supports an individual with public services. In the first sense 

the infrastructure can become a three-dimensional structure, supporting 

units vertically as well as upon the ground plane. Habraken believes 

a three-dimensional infrastructure is quite feasible with current 

technology and has undertaken to design a three dimensional infra¬ 

structure and a system of changeable and variable "detachable units" 

in his work with housing systems in Holland. 

Habraken further describes his concept of infrastructure: 

- The support (infra-) structure should not be neutral, but a positive 

statement about the place and quality of public activities and services 

in the city. 

- The infrastructure is relatively permanent in contrast to the detach¬ 

able units which are built to be replaced every generation, decade, 

or shorter time span. 
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- The support structure must aiways be the result of a complicated 

decision-making process because it represents the cooperative 

actions of many people. 

- Rather than designing individual dwellings and buildings as 

issolated units, the architect or planner can be more influential 

If he designs the infrastructure system for a large portion of 

land and key types of detachable units, 

- The Individual, detachable unit should be at a scale where 

individuals can have maximum affect upon and control over their 

own personal environment. 

- The community dwellers should be easily able to understand their 

own options in using the infrastructure and detachable units. 

This all-encompassing view of infrastructure has its shortcomings; 

with a spatial infrastructure system, the problems of obsolescence 

and changeability become critical. Careful and well-studied design 

is essential to prolong the life of a spatial infrastructure system. 

In summary Habraken has emphasized the three-dimensional potentials 

of infrastructure, an extensive view of infrastructure which includes 

total systems of public services and support, schools, hospital and 

police services, even public housing, and the various points where 

public services can be divided'from private activities. 
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Thesis definition 

The definition of infrastructure used in this thesis includes many 

of the points made by persons above. These points give a compre¬ 

hensive view of the term Infrastructure, what composes it, Its 

qualities and characteristics, how it can affect life in urban com¬ 

munities, and how it can be used to influence or precipitate change 

and growth in urban areas. 

| 

Infrastructure is defined for this thesis as: the spatial pattern f 
i 

and physical structure that interrelate and organize all parts of a 

community. It is composed of the following items: 

1. movement systems which facilitate the transportation of people, 

goods, energy, and information in the community - that is, utility 

and power distribution systems, motor and pedestrian movement routes. 

Dominant among these is the community's roadway pattern which influences 

the location of almost all other infrastructures; 

2. utility services necessary for the support of large numbers of 

concentrated population: sewage treatment and other waste disposal 

systems, water supply, and power generation; 

3. local public services providing further support for private 

activities, including public education, schools, public recreation, 

parks, and governmental functions, the courthouse, city hall, police 

and fire protection; 

4. restrictions placed upon private building activities: land use 

restrictions, architectural covenants, construction regulations and 



20 

codes, public zoning - for the "health, safety, and welfare" of the 

entire community. 

Infrastructure criteria 

To examine the Infrastructure of a series of community examples an 

evaluation framework has been established. Five criteria of infra- ' 

structure are defined in the remainder of this section. Using these 

criteria infrastructure design concepts of each community example are 

discussed in the following sections of the thesis. Each design concept 

is studied for ways it more-or-less successfully responds to one of 

the criteria. It will be shown, concept by concept, in the following 

sections that by responding to these criteria, infrastructure design 

can have a positive influence or effect upon the development, social 

patterns and growth of a community. Finally in the conclusions of 

the thesis the criteria are used to draw together from all the examples 

general infrastructure design concepts and general effects again 

upon the origional development, social patterns, and growth of a 

community. These criteria follow. 

Efficiency of infrastructure includes initial construction costs of 

all infrastructure systems (roadways, utilities, reservoirs and 

sewage plants, schools, etc.) and the costs over time, maintenance 

costs, replacement costs, transport vehicles and their maintenance, 

fuels and products consumed, time spent costs, and costs of accidents. 

Comprehensibility of infrastructure is the perceivaablo organization 

and strong visual images of a network which facilitates finding ways 
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and routes through and around the community and Knowing one's 
12 

location In the community . The term includes the prestige identity 

of a system which contributes to the salability of land and buildings 

In the community (to prospective residents and businessmen) and to 

the aesthetic and symbolic meaning of the community to its residents. 

Under this heading the clarity and workability of movement systems 

and the imageability and identity of each of the following community, 

Infrastructure examples is discussed. 

Accessibility provided by infrastructure is primarily responslbile 

for the location, locational patterns, success or failure, impact or 

seclusion of business or industrial ventures or public activities. 

Provisions for sufficient accessibility and/or lack of accessibility 

can make an entire community an economic success or failure for its 

developers. 

Accessibility is a quality provided in varying degrees to major 

community activities (i.e. shopping, housing, working, recreation, 

education, and public activities), between activities (such as 

between commercial and residential areas), and within any single 

activity (such as a housing group). The transportation system of an 

infrastructure network is the primary means of gaining accessibility. 

The term is also used to refer to ways the entire community can be 

approached or entered; that is, the accessibility of a community with 

points outside the Immediate locality. 

Variety provided by infrastructure refers to differences, visual, 
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functional, operational, or financial, which occur between similar 

activities, Initially or over time, in cities. And choice refers to 

the decisions to be made by users of the activities. Variety is 

provided by the infrastructure of a community in the choices available 

for travel between two points in the community: what movement systems 

are available, convenient, and fast, how many routes are possible, and 

what features are present along alternative routes. By providing 

variety of movement, infrastructure can ease traffic along single 

routes, provide greater life to more areas of the city, and multiply 

the services accessible to a traveler between two points, his destin¬ 

ation and departure. Infrastructure systems can also create variety 

in locations across the community's site, accessible or issolated 

locations. It can help or hinder the cause of variety in housing, 

the integration or heterogeneity of housing and people; and it can 

provide, through access to movement systems, wide choices of personal 

association patterns. Generally, the easier community-wide movement 

is for the individual, the wider is the circle for potential personal 

associations. 

How choice and variety is provided by infrastructure, the range of 

choice provided is discussed in the following examples; of importance 

are locations in the community. wlth respect to infrastructure systems 

and the number and types of infrastructure networks provided. 

Adaptability of infrastructure is measured both by how well that 

Infrastructure facilitates, allows, or discourages changes of land 
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usos or activities within the community (flexibility or change) and 

by ways new growth of similar and dissimilar uses at and beyond the 

periphery of the community can occur (growth). 

Through concepts for adaptability, new communities of the current 

generation have attempted to approach the problem of inevitable 

growth and change in ways that are less destructive, more predictable 

and controlled, and more positively dynamic for the community than 

in older cities where little planning has been done for growth and 

change. Each of the following examples offers significant points 

about growth and change, how it can occur within the community concepts, 

how it can reinforce the general, community, infrastructure concepts. 

Conceptual adaptability is emphasized in the discussions rather than 

actual physical location of growth of the site of a new community or 

physical qualities of change. 

Kevin Lynch in an article, "Environmental Adaptability", has identified 

and summarized five concepts of attaining adaptability in town planning: 

1. zoning and concentration of the community's infrastructure, 

2. Avoidance of narrow adaptation of sites or facilities (designing 

a site or facility around one, narrow, arbitrary activity), 

3. low intensity of and over-capacity allowances in land use planning, 

4. use of growth forms (linear, concentric patterns, the cell), and 
I 3 

5. a neutral, we 11-distributed communication system . 

These points occur in several of the community examples. 
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Summary of Infrastructure criteria 

1. efficiency 
initial cost efficiency 
costs over time 

2. comprehensibility 
perceivable organization and strong Images facilitating movement 
prestige Identity 
symbolic identity 

3. accessibility 
to major community activities 
to individuals 
to activities outside the community 

4. variety and choice 
of movement systems and routes 
of accessiblt and issolated locations 
of associational patterns 

5. adaptability 
change of land uses 
growth of new activities 
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Neighborhood Infrastructures 

Neighborhood Unit Principles: Clarence Perry 

During the late 1920's the concept of the neighborhood unit was 

developed by Clarence Perry as an answer to the problems he saw of 

I 
unrelatedness between homes and neighborhoods . This was at a time, 

following the First World War but preceedlng the depression, when 

America was In a residential building boom; but conscious planning 

2 
of any kind at neighborhood scale was almost niI . Perry's work 

was based on the assumption, which perhaps seems naive today, that 

physical planning of neighborhoods could affect directly social 

behavior. He was looking at problems such as juvenal delinquency 

in cities and the decay of democratic government at a city I eve I 

Perry was also most concerned with the problems of safety and the 

automobile which was rapidly becoming a major issue of the day. 

In 1947 a characteristic summary of the neighborhood unit or super¬ 

block principle was written by a Mr. Russel Kurtz: 

The builders of American cities have customarily erected 
housing with little regard to the grouping of people into 
neighborhoods for constructive social living. The neigh¬ 
borhood unit plan proposes a means of correcting this 
'laissez faire' trend in city growth.. It substitutes for 
the gridiron pattern of city blocks a design in which 
optimum size neighborhoods would emerge, eabh with its own 
shops, schools, and community facilities, and all connected 
with, but none bisected by, main traffic arteries. In 
such groupings, the plan's sponsors urge, people can find 
friendliness, relaxation, convenience, and safety, as well 
as opportunity for citizenship activities on a manageable 
seale.4 

"The neighborhood unit plan," Perry has said, "Is the effort to create 
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a residential neighborhood to meet the needs of family life in a 

unit related to the larger whole (of the city) but possessing a 

distinct entity characterized by four strictly local factors: 

1. a centrally located elementary school within easy walking distance.., 

2. scattered neighborhood parks..., 

3. local shops to meet daily needs..., and 
5 

4. a residential environment...." 

Though simplistic, Perry’s ideas have been the basis of many succeeding 

planning projects and more recent neighborhood concepts which have 

benefited from further, extensive, urban research. The neighborhood 

unit does deal with many urban problems still with us today and merits 

study. 

Clarence Perry; summary of neighborhood unit concepts 

efficiency 

A simple hierarchy of roads, separating community and through traffic, 

has increased the safety of the neighborhood unit. Indirect routes 

through the community have slowed traffic and increased safety. The 

arbitrary road pattern has made local traffic unpredictable; roadway 

Infrastructure must be over-designed. The arbitrary road pattern has 

also wasted some land by leaving sites of odd sizes, angles, and 

difficult dimensions. 

comp rehens IbI 11ty 

A community center of schools, churches, public activities, and parks 

has provided Identity and strong images to the neighborhood unit, A 
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protected residential unit, set apart within the city by infra¬ 

structure, has created single identifiable and imageable object. 

Arbitrary neighborhood roads make finding routes into and through 

the neighborhood difficult. 

accessib111ty 

Locations at major, exterior intersections backed up to large 

residential areas give access for commercial activities. And the 

location of commerce at major intersections makes commerce accessible 

to four neighborhoods. However, this location also increases con¬ 

gestion at a critical point and decreases accessibility. A rational 

distribution of open space has improved access for many residents. 

Unclear road patterns make no attempt to create contrasting points 

of accessibility and isolation within the neighborhood. 

variety 

Separation of commercial activities to the four neighborhood corners 

creates some diversity of these activities through competition. Size 

of development and some range in accessibility of residential sites 

can create some, small diversity of residents. Small size of the 

neighborhood in general limits diversity of activities available. 

adaptablIity 

The tight street pattern does not easily allow change; new development 

Is difficult without disruption of the community life. The fixed size 

of the neighborhood makos growth difficult without disruption of the 

neighborhood concept. 



FIGURE 2 CLARENCE PERRY'S NEIGHBORHOOD UNIT, 1929 
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Clarence Stoin and Henry Wright: Radburn. New Jersey 

Radburn Is the first, substantial, American example, which was built, 

of new community and Infrastructure design using new goals and In¬ 

novative concepts which have been developing since Ebenezer Howard 

first proposed "Garden Cities of To-morrow" In 1898. Radburn, begun 

In 1928 before the American depression, represents one of the first 

contemporary attempts to design infrastructure of a community with 

knowledge of how it can effectively influence the success of original 

development, daily life, and potential growth of a community. Of 

particular importance to the designers of Radburn were the features of" 

effIclency (initial economy and long term safety) and comprehensibiIity 

(imageabiIIty and order) of the city's infrastructure. Several effects 

of an efficient and comprehensible infrastructure upon the development, 

daily life, and growth of Radburn can be shown, even though the community 

became crippled almost at outset by the severe national depression.^ 

Because of financial and phasing time limitations, Radburn never became 

a complete, balanced new town Garden City. 

Two of the basic Garden City ideas, green belts and industry, 
were eliminated, and Radburn had to accept the role of a 
suburb. Though some engineers and executives of New Jersey 
public utility companies and other corporations purchased 
houses, most of the inhabitants were, and still are, 'white 
collar' commuters from New York City. ...Instead of proving 
the Investment value of large-scale housing it (Radburn) 
became, as a result of the Depression, a financial failure. 
Yet Radburn demonstrated for America a new form of city and 
community that fits the needs of present day urban living 
In America, and it Is influencing city building throughout 
the world.' 

The Radburn concept represents a significant step in understanding 
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life In American communities. Stein’s most Important goal was for 

a city that could live with, or In spite of, the automobile. He met 

the challenge of the car "with a radical revision of relation of 

houses, roads, paths, blocks, and local neighborhoods.Stein's 

design concepts included; 

1. The superblock in place of the characteristic narrow, 
rectangular block. 

2. Specialized roads planned and built for one use instead 
of for all uses: service lanes for direct access to build¬ 
ings; secondary collector roads around superblocks; main 
through roads, linking the traffic of various sections, 
neighborhoods and districts; express highways or parways, 
for connection with outside conynunities. (Thus differentia¬ 
ting between movement, collection, service, parking and 
visiting.) 

3. Complete separation of pedestrian and automobile, or 
as complete separation as possible. Walks and paths routed 
at different places from roads and at different levels when 
they cross. For this purpose overpasses and underpasses 
were used. 

4. Houses turned around. Living and sleeping rooms facing 
toward gardens and parks; service rooms toward access roads. 

5. Parks as a backbone of the neighborhood. Large open 
areas in the center of superblocks, joined together as a 
continuous park.9 

efficiency 

The economy in initial construction of superblocks, planned densities, 

and carefully limtted infrastructure service was demonstrated in 

Radburn : 

The superblock of 35 to 50 acres is surrounded by wide streets, 
but it replaces the greater number of wide broad streets of 
the normal checkerboard plan with service roads only 18 to 20 
feet wide. The use of these is limited to 15 or 20 families 
living on each cul-de-sac, and they carry no through traffic 
going elsewhere. Therefore they can bo of lighter construction 
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and sewer and water lines are of lesser size and cost 
than main lines on the through highways. In fact the 
area in streets and the length of utilities is 25$ less 
than in the typical American street plan. 

The saving In cost of these not only paid for the 12 to 
14$ of the total area that went Into internal parks, but 
also covered the cost of grading and landscaping the 
play spaces and green links connecting the central block 
commons. u 

The parks and playgrounds themselves represent an additional economy 

for the developers of Radburn, A park in a more convential town Is 

surrounded directly by improved streets and costs as much as it 

would with houses on the frontage. In Radburn parks are simply open 

land, bordered, at most by walks, no streets. Because infrastructure 

improvements at the time added 25£/square foot to land priced at 

6£/square foot in surburban areas, the cost of Radburn parks before 

landscaping was "less than a fifth of what it would have been had 

dangerous highways encircled it."** 

A long term efficiency that has been developed in Radburn is the 

safety of the infrastructure. With almost complete separation of 

traffic and careful design where routes must cross, Radburn, over a 

period of 20 years, has had only two road deaths. Both were on main 

highways; there has been only one serious accident on local streets 

In which a child's arm was broken. The "free safe life" of Radburn 

has been a drawing factor for young families, particularly from the 

depression on. To be effective and well used, pedestrian routes, 

it was found in Radburn, must be the shortest distance between two 

points, fast, easy to use without annoyances, and oven fun when it 



33 

comes to design of under and overpasses; these factors, thus 

can Increase safety and thereby long term efficiency of the 

communIty. 

A further lesson of efficiency learned from Radburn is that 

continuous, large-scale development is essential to the financial 

success of a new town or new neighborhood such as Radburn. Other¬ 

wise carrying charges on land, main roads, and utilities soon devour 

12 
earnings and force the developer deep into debt, the Radburn example. 

comprehensib11ity 

Radburn is a community focused inward upon its peaceful green open 

spaces, parks. The city offers two contrasting images: the land¬ 

scaped parks and pedestrian system with houses at its edge and where 

cars are virtual unknowns. On the car side of homes, the auto reigns 

and, once it leaves the residential cul-de-sacs, is able to travel with¬ 

out disturbance across the community although routes may not be direct. 

Travel in Radburn is orderly as the auto proceeds through the heirarchy 

of streets, from cul-de-sac to major freeway. Radburn was one of the 

first communities which so clearly segregated traffic for the compre¬ 

hension of daily travelers. By the clear hierarchy of streets Radburn 

planners were first to contribute to an understanding of locational 

patterns of urban activities with respect to orders of movement. 

Three original goals of Radburn, 

I, a community which is more orderly and convenient, 
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2. a community which is spacious and peaceful, and 

3. a community which brings people closer to nature,*"* 

demonstrate the importance Radburn designers placed In comprehensibility, 

the imageablllty and order of the Infrastructure. Even though original 

Radburn plans were greatly curtailed by depression and bankruptcy, 

the park-like image and order of Radburn have remained strong and have 

been incorporated into the goals of many other new towns. The com¬ 

prehensibility of a community's infrastructure was for the first time 

becoming a goal and major concern of planners. 

accessib111ty 

Radburn planners understood well the principles of direct and indirect 

access to activities. To encourage pedestrian traffic (or any other 

particular movement system), routes must be direct and fast without 

annoyance, "the path of least resistance." To discourage heavy use 

of the private auto, routes must be indirect, even frustrating (to 

the extreme), although the choice of the auto must always be given. 

School access was an important concern in Radburn. Elementary school 

buildings are accessible to all neighborhoods (within a half mile 

radius) so that schoolchildren cross no automobile traffic; Radburn 

superblocks were among the first to use this principle. 

During the initial planning of Radburn there was little knowledge of 

locational patterns and needs of commercial activities - particularly 

how those relate to different levels and modes of transportation. 

And mistakes were made in the city: 
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The Plaza Building, opposite the railroad, accommodates 
all of Radburn's stores. Since this was built we have 
learned much about neighborhood shopping centers and 
their relation to the economic, social, and architectural 
plan of a community. ^ 

At any larger scale, commercial access could have become a significant 

problem. 

The primary access concerns in Radburn were for recreational and 

educational activities; other forms of access were of less concern 

at the neighborhood scale of planning. 

variety 

Lack of variety in population and activities in Radburn is a result 

of the small size of the eventual Radburn development. A wide range 

of housing types and prices was never attempted in the first (and 

only) two superblocks of Radburn. A 1933 survey found that the 

educational and religious background of the populace was more or less 

the same; 86$ of the men and 75$ of the women had received college 

educations. 77$ were Protestant and 16$ Catholic. A great majority 

of men were employees earning between $2000 and $5000 annually (1933). 

Their occupations were mainly whltecollar: salesmen, engineers, 

teachers, and executives. Thus Radburn was never able to develop the 

full range of variety of a new town; it remains a middle to upper 

15 
class suburban development. 

Stein concludes that: 
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If a town cannot bo largo enough to Include a normal 
cross-section of American people or to serve with its 
facilities the entire population of a political unit, 
the undeslreable effects might easily outweigh the 
benefits. ° 

However, Stein believes Radburn has not been a failure In achieving 

methods for integrating people without situations of confrontation. 

The wide spread parks and safe pedestrian paths protect housing 

groups as well as connecting them, making choices wide for neighbors 

with which one chooses to associate. 

adaptabiIity 

Adaptability of infrastructure in Radburn is limited; but the 

limitations imposed by the planners were felt to be desireable. 

After initial development ordered and limited growth was the goal 

or providing limited infrastructure services; 

We look forward with confidence in the future of Radburn.... 
to a community assured of an orderly growth, retaining the 
virtues of smallness but at the same time reaching a size _ 
which will assist us to have the civic values we all desire. 

Roads were designed for specific uses and no other; infrastructure 

decisions were made to keep specialized uses permanent or long-lived. 

The goal was protection of residential areas and "adaptability withirr 

permanent community structure." 

The size of Radburn neighborhogds was generally determined by numbers 

of children required for a single elementary school (at the time 750 

to 1000 children in a school was considered good and neighborhoods 

were planned for 7,500 to 10,000 population). To allow more 
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flexibility In development, the half-mile walking distance circles 

wore overlayed on each other. This allowed schools to range in size, 

and more concentrated housing to eventually be located in any neigh¬ 

borhood. All neighborhoods were connected by over and underpasses 

to better facilitate this adaptability, allowing schools to grow and 

change in response to the changing character of the neighborhood 

around them. 
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FIGURE 3 RADDURN SUPERBLOCK AND RESIDENTIAL CUL-DE-SAC BLOCK 

No through roads on the interior of the block. 
Greenway spine services the community center. 
AI I homes have access to groenways. 
Concentration of homos permits more parks. 
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FIGURE 4 RADBURN GENERAL PLAN, 1929 

Superblocks are of 35 to 50 acres and are surrounded by wide streets. 
Homos are on cul-de-sac streets of light construction. 
All modes of traffic are separated. 
Neighborhood schools serve 3 to 4 superblocks, no streets to cross. 
All superblocks are Interconnected by pathways. 
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FIGURE 5 RADBURN "NEIGHBORHOODS" 

Elementary schools serve 1/2 mile radius areas, walking distance. 
Circles overlap permitting flexibility. 
Upper schools serve 1 mile radius areas. 
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Radburn: summary 

efficiency 

Separated traffic, both In mode and in hierarchy of motor traffic, 

in Radburn has allowed traffic to be accurately planned for and 

infrastructure costs to be reduced accordingly. Separated traffic 

has also increased safety on the streets, fewer accidents. Cluster¬ 

ing of homes on cul-de-sac rouds has decreased net infrastructure 

requirements. Parks on interiors of blocks have reduced the need for 

constructed infrastructure. Lack of continual, large scale develop¬ 

ment In Radburn has meant economic losses. 

comprehenslbiIIty 

Extensive parks, pedestrian ways, undisrupted by cars, have created 

image and identity. Separation of a zone for cars and a zone for 

people has created two contrasting images. A comprehensible and 

hierarchically organized road network facilitates movement and an 

understanding of one's location in the community. Angular and 

curvilinear road patterns and a wide range in types of intersections 

Is also confusing to movement. 

accessib11Ity 

Direct, uninterrupted pedestrian routes have increased access to 

neighborhood activities. The hierarchy of roads has increased access 

out of the community. The hierarchy of roads has not been fully used 

to locate commercial activities according to access needed. Indirect 
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auto routes have been used In the proposed city of Radburn to 

discourage Internal auto movement and increase pedestrian movement, 

access. 

variety 

The small size of the Radburn development has reduced diversity of 

activities and people attracted. Uniformity of blocks has reduced 

the range in housing types and development types although the blocks 

are large enough to have accommodated more diversity. Parks and 

pedestrian routes separating housing clusters create opportunities 

for diversity to develop in housing and famiIies, without confrontation. 

The extensive pedestrian system offers a reasonable choice to auto 

movement. 

adaptablIity 

Limited size and established edges of housing clusters and neighborhoods 

limits growth of the neighborhood. Infrastructure designed for pro¬ 

viding a specific quantity of services will serve only small change 

of uses. Overlapping school districts, not bound within a single 

neighborhood block, allow for changes in identity and size of the 

community. 
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Ant I-Neighborhood Unit Principles 

As many of the neighborhood unit concepts were coming to life 

in new community plans, a number of opposing neighborhood principles 

were developed - some proposing different infrastructure patterns. 

In part, the alternative concepts have come from difficulties and 

shortcomings town planners and social scientists have discovered 

in the neighborhood unit. They have seen the simplicity and unity 

of the neighborhood unit applied to new communities without proper 

consideration for social and environmental variety, social impli¬ 

cations, and potential for change and growth of the new community. 

Planning with neighborhood units has tended to lump too many social 

problems and concerns at a single level of community activities. But 

in reality most social organizations, facilities, and activities 

involve many different numbers and associations of people: immediate 

neighbors, residents within walking distance of a single point, 

members of a selective, city-wi.de club, or the entire population of 

a city. 

Also in part, the alternatives to the neighborhood unit have been 

developed in response to the mass suburbia which has so rapidly sur¬ 

rounded American cities. Suburbia has been decried as being extremely 

homogenous in population, depressed in vitality of social life, and 

exorbitantly wasteful of land and other natural resources. Other 

social scientists have maintained that although suburban life has 

its costs, these seem minor compared to the rewards for its residents. 
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Suburbanites do not automatically become "out-going mindless conformers; 

they remain individuals, fulfilling the social aspirations with 

which they came (to suburbia)."*® With understanding of social life 

in the suburbs and with planning, some faults of suburbia can be 

corrected. 

The issues of suburbia and the faults of the neighborhood unit seem 

to revolve around variety of population and environment and the 

continuous change and growth, the adaptability, of the community. 

In recent years a great increase In knowledge about accessibility, 

how it affects variety, adaptability, and locational patterns of 

urban activities, has also brought forward new community planning 

concepts. These qualities in a community, accessibility, variety, 

and adaptability, are qualities of infrastructure; by design of the 

infrastructure, the community can be affected. 

Two authors discussed here for their more recent contributions of 

neighborhood principles are Jane Jacobs, "city neighborhood", and 

Herbert Gans, "heterogenous neighborhood". 

Herbert Cans: Homogenous Block, Heterogeneous Neighborhood 

Exploring the Issue of variety and choice avalIbble (through infra¬ 

structure) in American communities, Herbert Gans argues for communities 

of "selective homogeneity at the block level and heterogeneity at the 

community level." 
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Whereas a mixture of population types, and especially of 
the rich and poor, Is deslreable in the community as a 
whole (reflecting the pluralism of American Society), 
heterogeneity on the block will not produce the intended 
tolerance, but will lead to conflict that is undesirable 
because it is essentially Insoluble and thus becomes 
chronic. Selective homogeneity on the block will improve 
the tenor of neighbor relations, and wiII thus make it 
easier - although not easy - to realize heterogeneity at 
the community level.*9 

The block Gans refers to Is small, only ten or twelve homes and 

families that have face to face contact, and is made selectively 

homogeneous by house price. This means is selective enough to 

prevent insoluble conflicts among neighbors, to encourage positive 

although not necessarily intensive relationships between neighbors, 

and to make visiting possible for those who want it in an immediate 

vicinity. In advocating the small, homogeneous block, Gans states, 

the neighborhood of several hundred families which city 
planners have traditionally advocated is socially Ir¬ 
relevant, whatever virtues it may have in defining a 
catchment area for the elementary school or neighbor¬ 
hood shopping center. In.fact, in order to maximize 
community heterogeneity, it might be desireable to 
eliminate the neighborhood unit and plan for a hetero¬ 
geneous array of homogeneous blocks each separated 
from the next by enough or a real or symbolic barrier 
to reassure those concerned with property values. This 
would encourage more heterogeneity in the elementary 
school and other local facilities, and would thus 20 
contribute significantly to community heterogeneity. 

Gans Is here talking about economic, racial, and class heterogeneity, 

variety, in the community. Gans' concept of homogeneous blocks to 

achieve variety In the community has been used in the planning of 

residential areas of the new city, Columbia, Maryland, for which 

Gans was a consultant. 
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Immediate The neighborhood The village 
neighbors and 
common green 
space 

FIGURE 6 HERBERT CANS: HETEROGENEOUS COMMUNITY OF HOMOGENEOUS 

BLOCKS ADAPTED FOR COLUMBIA, MARYLAND 



47 

Herbort Gans, heterogeneous neighborhood: summary 

comprehenslbillty 

Clusters of ten or twelve homes have created an Identifiable 

unit of neighbors who can know each other. Housing clusters 

establish the lowest order of a hierarchy of movement systems 

which can facilitate more orderly movement. Infrastructure 

buffers around clusters increase the identity of each cluster. 

variety 

Small housing clusters, made selectively homogeneous by housing 

prices, are homogeneous enough (lacking diversity) to prevent 

Insoluble conflicts between neighbors. The large and undeter¬ 

mined number of housing clusters, each internally homogeneous, 

within a community provides wide choice of housing types. 

adaptabl11 tv 

Indefinite boundaries of a larger community unit facilitate 

growth of the community. The loose pattern of roadways limits 

later opportunities for community change. 
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Jane Jacobs: city neighborhoods 

In her intense study of life In urban neighborhoods, Jane Jacobs 

has derived several concepts applicable to neighborhood and new 

community design. Primarily these concepts deal with variety and 

diversify of a neighborhood, how these can affect (and be affected j 

by) accessibility, general adaptability, change, and daily living 

patterns of the community. 

First, Jacobs reaffirms the need for neighborhoods, neighborhood 

concepts, even in a dense urban situation (New York City): 

But for all the innate extroversion of city neighborhoods, 
it fails to follow that city people can therefore get 
along magically without neighborhoods. Even the most 
urbane citizen does care about the atmosphere of the street 
and district where he lives, no matter how much choice he 
has of pursuits outside it; and the common run of the city 
people do depend greatly on their neighborhoods for the 
kind of everyday lives they lead.21 

However, Jacobs is not advocating a set-size, strictly bounded neigh¬ 

borhood . Successful street-neighborhood networks generally have no 

finite beginning or end; this differs with individuals, their range 

of acquaintences and daily travels. The sucdess of urban neighborhoods 

actually depends upon the overlapping and interweaving of neighborhoods 

the neighborhoods are not discrete units, but physical, social and 

22 
economic continuities. 

Jacobs also sees meaning for a larger community unit, the "district" 

23 of 100,000 or more population, based largely on political power. 

However sho sees no need for the standard "neighborhood unit" of more 
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common planning practice which is too large to act as a street 

neighborhood, and too small to have any real political power 

In a large urban region. 

The most important element of the street neighborhood which Jacobs 

is describing is diversity - diversity of population and activities. 

Large cities have traditionally been the natural generators of 

diversity; city diversity tends to stimulate further diversity. The 

physical reality of the diverse street neighborhood and the district 

is accomplished primarily with the following conditions: 

1. The district and as many of its internal parts as 
possible must serve more than one primary function; 
preferably more than two. These must insure the presence 
of people who go outdoors on different schedules and are 
In the place for different purposes, but who are able to 
use many facilities in common. 

2. The district must mingle buildings that vary in age 
and condition, including a good proportion of old ones 
so that they vary in -the economic yield they must produce. 
This mingling must be fairly close-grained. 

3. There must be a sufficiently dense concentration of 
people for whatever purposes they may be there. This 
includes dense concentration in the case of people who 
are there because of residence. 

4. Most blocks must be short; streets and opportunities 
to turn comers must be frequent.24 

These conditions also demonstrate how variety can affect accessibility 

and adaptability In a community. With many diverse activities a 

district will attract more traffic', pedestrian and/or motor, which 

in turn Increases the exposure and accessibility for an activity in 

the district. By containing a wide diversity of activities and 
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buildings a community Is better equipped to receive change and 

growth without disruption or frustration and anger of residents. 

The final condition of neighborhood diversity, short blocks and 

frequent streets, is curious as an alternative way of achieving 

diversity and accessibility throughout the life of the community. 

This form of infrastructure has normally been taken as a hindrance 

to adaptability In the community; the smaller and more specialized 

that urban sites become, the more difficult it is to accomodate 

changed uses, new development. And with a higher frequency of 

roadways, the infrastructure costs will always be greater. However, 

Jacobs maintains that by Increasing the number of alternative routes 

between any two points In the city, a high degree of accessibility 

and neighborhood life and vitality will result, Increasing diversity 

and, in turn, adaptability of the community. Jacobs' concept of 

adaptability differs greatly from the other examples in this section; 

new uses, new activities, and innovative changes in a neighborhood 

environment Jacobs sees as necessarily small, requiring accessible 

25 
yet inexpensive locations and building. This is accomplished only 

in the diverse, smalI-development neighborhood. 

Thus Jacobs views high frequency, grid-patterned infrastructure as 

an ideal method of maximizing accessibility, diversity, and continual 

adaptability In a community - traits often lacking In the more 

ordered and simplistic neighborhood unit. 
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By Increasing the frequency of streets Jacobs does not Intend to 

increase the volume of automobile traffic everywhere. On the 

contrary, by increased population density and activity diversity 

she sees greatly Increased pedestrian traffic and street life 

growing In her urban neighborhood. Also In contrast to other 

examples In this section she makes no attempt to separate motor 

and pedestrian traffic but believes that cars and people have 

a natural attraction. Cars provide the activity focus for the 

neighborhood street. The concern of planning in this street 

neighborhood is to provide a proper balance between people and 

cars; the domination of automobiles must be reduced and more 

space given over to public activities of the street life. The 

street which is first alive because of transportation can become 

the dally forum of community life. 



FIGURE 7 JANE JACOBS: URBAN BLOCKS 

Small blocks Increase accessibility and thereby diversity of a 

neighborhood. 



Jane Jacobs, city neighborhoods: summary 

effIclency 

The high frequency of infrastructure elements in Jacobs' city 

block increases the costs of infrastructure. Reducing the 

dominance of cars on streets decreases roadway costs and increases 

street safety. Increased street activity slows automobile traffic 

and increases safety. 

comprehensibiiity 

Street life and activity can be a strong community image. A simple 

grid of streets facilitates orderly movement. The multiplicity of 

parallel streets causes confusfusion of location within the community. 

access!biIity 

A frequent grid of equal streets spreads greater accessibility 

through a community, increases the gross volume of traffic. Diversity 

of building and development types and sizes increases a spread of 

traffic through the day, increasing accessibility. Frequent inter¬ 

sections when traffic is uncontrolled increases congestion and 

thereby reduces accessibility. 

variety 

Small sized developments and buildings increase diversity of new 

activities. Increased accessibility of a frequent grid increases 

diversity of activities. Larger concentrations of people support 

increased diversity. 
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adaptab111ty 

The high frequency of streets reduces the potential for large scale 

redevelopment. High frequency of streets, small sites and buildings, 

accessible yet low in cost, encourage innovative uses. Diversity in 

an area will encourage more change in the community. 

Neighborhood conclusions 

From the four neighborhood examples, the following concepts have 

been extracted and are listed here together under each of the five 

infrastructure criteria. It has been shown In the examples that some 

of the infrastructure design concepts have responded better to only 

part of the criteria, such as efficiency and comprehensibility. The 

latter examples and their infrastructure concepts, by contrast, have 

responded better to variety and adaptability of infrastructure. 

Generally, weaknesses can be found in all the examples as they have 

responded to all five criteria. In part these weaknesses are due to 

the fact that all areas of community life, from work to home to 

shopping to school, cannot be dealt with at this scale of urban 

design. It will be shown that in the new towns, where planning can 

be done for all these activities, the potential for maximizing the 

five criteria is greater. 

However, the concepts developed at this scale do represent significant 

advances in improving community living patterns. They are collected 

and summarized hero. 
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efficlency 

Infrastructure concepts for initial and extended cost efficiency 

in the four neighborhood examples are: 

1. Indirect, through-community car routes coupled with direct 

community perimeter routes, 

2. Separated hierarchy of motor traffic and routes, 

3. Separated modes of transportation: pedestrian, private 

car, and public transit. 

4. Clustering of homes on non-through streets, and 

5. PUblic open space on the interior of blocks. 

Efficiency in infrastructure at the neighborhood scale can increase 

pedestrian and transportation safety, can reduce direct amounts of 

infrastructure needed to serve a number of homes, can reduce the 

cost of each infrastructure component, and can stimulate the provision 

of amenities, such as large neighborhood parks. 

comprehensibiIity 

Comprehensibility concepts which facilitate movement are: 

1. Clear neighborhood perimeter roads, 

2. Hierarchy of roads from service roads, to collectors, 

to major roads, 

3. Neighborhood landmarks, community facilities, schools, and 

4. Regular grid of streets. 

Comprehensibility concepts which create strong image identity are: 
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1. A community confer of schools, public facilities, parks, 

2. Protected buffered, residential units, clusters, 

3. Extensive parks and public amenities, and 

4. Street life and activity. 

accesslblIIty 

Concepts used to increase accessibility of chosen points lm the 

neighborhood are: 

1. Adjacent locations of commerce and dense housing, 

2. Defined market area for a given commercial location, 

3. Direct, uninterrupted pedestrian routes to neighborhood 

activities, 

4. Hierarchy of roadways, 

5. Frequent grid of equal streets, and 

6. Diversity of building and development types within a 

high activity area. 

Accessibility provided by infrastructure can stimulate the quantity 

and quality of commercial activity in.a neighborhood community, can 

encourage a hierarchy of commercial activity, and can encourage 

pedestrian transportation over motor traffic. 

variety 

Concepts used to increase variety and diversity of people and activities 

In the neighborhood through Increasing variety of locations, housing, 

commercial, Institutional and transportation choices are: 
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1. Larger size of the neighborhood, 

2. Parks and pedestrian route buffers between housing groups, 

3. Transportation choices In the neighborhood: pedestrian, 

transit, car, all systems must work well, 

4. Small housing clusters where neighbors can know each 

other and yet be separated from neighbors of other clusters, 

5. Separation of low income housing from subsidized housing, 

6. Large numbers of smilI housing clusters, 

7. More dense concentrations of people, and a 

8. Wide range in size and cost of developable sites. 

adaptabi1ity 

Concepts for making growth and change of the neighborhood less 

difficult and less disruptive are: 

1. Indefinite boundaries of the neighborhood, 

2. Infrastructure buffers between housing groups and between 

housing and commercial areas, 

3. Neighborhoods not based on any single social function, 

such as education, and 

4. Concentrated and widely separated infrastructure system. 

Concepts for controlling growth and change in the neighborhood are: 

1. Tight and frequent street pattern, 

2. Limited size and established boundary of the neighborhood, and 

3. Limited quantitiy of infrastructure services, roadways, and 

utilities. 
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AdaptabiIity, or lack of adaptability, In Infrastructure can 

maintain a neighborhood at one level of development for a long period 

of time; conversely it can stimulate general new growth and change 

or direct it into specific locations in the neighborhood; and It can 

cause this growth to occur for the economic and social benefit of the 

neighborhood's people. 
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New Town Infrastructures 

The five new town examples have been chosen to represent a wide 

range of contrasting infrastructure concepts - a number of 

approaches to somewhat different new town goals emphasizing 

different qualities of infrastructure: ^efficiency, comp rehensibi-_ 

Jjrfy, accessib i I i ty., yariety of. adaptabi l i ty. However, it can be 

seen in these examples that most, if not ail, the infrastructure 

qualities can be better maximized at this larger scale, the new 

town, than at the neighborhood scale of urban design. 

The examples range in dates throughout the contemporary period 

of town planning since the Second World War. Stevenage new town 

was planned from 1946 to 1949 to respond to the immediate post 

war building and population problems in England; and New Franconia, 

the most recent example, is currently under planning (1971 to 1972). 

Represented are both English and American examples, private develop¬ 

ment and public new town examples. -These were also choosen as towns 

now being built or planned, as opposed to more theoretical or 

utopian new towns, to understand how an infrastructure actually works 

in a built community. And thorough information has been available 

for each example. 

Generally, the examples include several forms of concentric and 

radial town infrastructure patterns, and linear and grid patterns. 
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Stevenage new town 

location: 30 mlles north of the center of London 

size: 6,250 acres 

105,000 population 

17 persons/acre gross density 

developer: Ministry of Town and Cpuntry Planning, public agency 

dates of planning: 1946 to 1949 

date of initial construction: 1949 

date of substantial completion: 1980’s 

primary goal: a new town, one of several greenbelt towns in the 

London region, envisioned for the purpose of relieving pop¬ 

ulation and development pressures on that metropolis 

conceptual diagram: 

© 
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Stevenage 

eff1clency 

The new town of Stevenage, near London, demonstrates particularly well j 

one of the prime goals of efficience of infrastructure in new towns. • 

Because it is a totally planned community, knowledge of nearly all 

movement and transportation needs was predicted and planned for given 

the set population.* Even though these predictions are constantly 

subject to change of activity patterns and to growth of the community 

beyond predicted limits, it was possible for planners to design an 

efficient roadway network and infrastructure system that adequately 

services the entire community without traffic congestion, but with ; 

fairly direct routes between major activities. And this was done with¬ 

out great over-design of any particular element of infrastructure 

network and the reduced efforts needed to transport goods and people 

have in turn become a savings (efficiency) for both developer and 

residents of the community which can be manifested in other areas 

of community life. 

This adequate, but not over-designed, infrastructure (roadway) 

system also helps to overcome one, inherent, inefficient aspect of 

the design of this new town. Basically, Stevenage has three, separate, 

well defined districts: the (I.) industrial area located between 

the major London freeway and the London rail transit line is separated 

from the (2.) residential neighborhoods by the (3.) city center 

shopping and administration area. This arrangement has raised the 
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inevitable commuter problems as autos have grown more popular 

in Stevenage (35# of Stevenage workers drive private cars to work). 

Well planned cross-town routes and general compactness in the city 

have somewhat alleviated the problem which could have been further 

avoided by distribution of working areas, industries, into other 

parts of the city. This has been proposed in the 1966 Stevenage 

master plan for continued growth of the community (to over 100,000 

population). 

comprehensibility 

Stevenage, the first British new town to be designated after WWM, 

was a key satellite location in Sir Patrick Abercrombie’s scheme for 

garden cities* planned growth, to replace the rapid urbanization and 

suburbanization around London after the war. As a garden city 

Stevenage was planned with a complete greenbelt ring at its perimeter; 

lands (600 acres) were dedicated for this use within the town limits, 

and beyond the new town designation, as far as three miles, it has 

become government policy to retain all rural land in that capacity. 

Even though the master plan of 1966 for continued growth of Stevenage 

penetrated the ring with new development at several points, the concept 

has been held in tact and remains a strong image for Stevenage. 

There Is no creeping development along major roads approaching 
the city to spoil the countryside and cause confustion about 
the beginning or end of the town. Farming takes place, with¬ 
out threat of encroachment, right up to the town boundary. 

In addition to surrounding the town, the greenway open space system 

of the town also penetrates Into and throughout the city at sevoral 
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points. This component of tho city's infrastructure gives a 

strong image and prestige identity to the community which attracts 

new residents and provides an element of rural living sought and 

vigorously protected by current residents.^ 

Stevenage is divided into three distinct districts, the industrial I 
work area, the town center, and the residential neighborhoods. This 

feature of the new town, which is accomplished in part by design 

of the infrastructure, is easily comprehended by visitors and residents 

and contributes to clear crosstown movement. Transportation destina- 
' 

tions in the city, the industrial zone, town center, or residential j 

neighborhood are strong images easily perceived by residents. j 

Other meaningful images of Stevenage new town influenced by the 

infrastructure include: 

I. the six residential neighborhoods, each developed into its own 

character with populations around 10,000 each, with eight to ten j 
I 

villages of 300 homes, and with two to three elementary schools, f 
In later years the basis for the size of the neighborhood 

questioned: 

has been 
i 
i 

Recent studies indicate that there is little popular 
consciousness of the identity of the neighborhood con¬ 
taining perhaps 3,000 dwellings but only of a much 
smaller local grouping of perhaps 300 dwellings: the 
neighborhoods 'work' in providing local amenities but 
do not have any special social significance.... Only 
the town as a whole can contain all the social, cultural 
and working facilities proper to a large community.^ 
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A smaller, less formal or self-contained unit based on the population 

needed to support a single elementary school has become more common 

in British new towns and in later Stevenage additions. 

2. the old town of Stevenage was carefully maintained in its original 

state by a circumventing infrastructure pattern and was allowed to 

remain an active, colorful center for at least one neighborhood of 

the new town. 

3. the town center. Although not planned as such, the town center 

has become a potent image of the new town; it is heavily used by 

residents and represents a hard fought battle for a totally pedestrian 

town center (still with sufficient auto access). It is crucially 

situated adjacent to the major rail and bus terminals from London, 

adjacent to the primary work area as well as to residential areas 

and old Stevenage. Its architectural images are clear and under¬ 

standable at an intimate scale. 

The road network of Stevenage is a loose grid of major streets 

interconnected by an almost random set of secondary streets; the 

network is connected at three points with the two major freeways 

of the region. Routes are relatively direct although there are no 

through routes which transverse the entire length of the city; 

heavy traffic on a single route across town is discouraged. Yet 

roads In all directions are sufficient enough to keep traffic off 

residential streets; and four major routes connect residential and 

working areas, distributing to some extent commuter traffic. 
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access 1b i 11 ty 

"Increased mobility is continually reducing the degree of self- 

sufficiency in any town, and Increasing the complexity of relation¬ 

ships between home and playspace and workplace.Early in Planning 

of Stevenage, accessibility was important in determining the feasibility, 

character, and role of the new town. 

Industry was orginally concentrated in a single portion of the new 

town, making the divisions of the town, its comprehensibility, ob- 

7 
vious and easily identified. The location of this area is immedi¬ 

ately accessible to the major N-S regional freeway to London and 

other nearer urban areas, to the area's rai I transit lines, to major 

bus and rail transit stops, and to the city's town center. However, 
i 

prime concern was not given to access between working and residential 

sections of the city; large residential areas are on the far side 

of town. Even though traffic on crosstcwn rouies was carefully 

calculated, as automobile commuting has increased rush hour traffic 

has created a large access problem, particularly at the limited 

points where the railroad which divides the community can be crossed. 

In recent counts in Stevenage 35$ of the city's workers drove cars to 

work, 16$ were car passengers, 21$ used public transit, and 28$ were 

on foot or on cycles; the original intention was that the last 

category would be by far the largest. 

Separation of modes of transportation (over and underpasses, 
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difforont routes for pedestrians, autos, and cycles) is common 

to some degree to all the new town examples including Stevenage. 

By decreasing congestion, a transportation network that separates 

transport modes can increase accessibility, particularly to locations 

where several transport modes join. 

Also efforts have been made in all five new towns to make at least 

elementary schools entirely accessible to the pedestrian, in many 

instances schools are accessible from all neighborhood homes without 

crossing any motor traffic, increasing safety and often decreasing 

distances to schools and eliminating the need for much auto or 

bus traffic to schools. In Stevenage schools serve an area of 

about 440 yards radius walking distance, which contains approximately 

4000 people. 

One further point of high .accessibility in Stevenage is the town 

center. Although its location has been criticized in more recent 

years for not being at the geographical center of the community or 

of the residential areas, the town center was located with high 

accessibility, a factor which has kept the center much more lively 

and successful than it might have otherwise been. It is located at 

the crucial joint between living and industrial areas and is at the 

center of all daily crosstown travel. It is located immediately 

adjacent to the town's bus and rail transit stops. And the center 

is accessible rapidly from both the north and south freeway exit 
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ramps. It is also adjacent to'(within walking distance of) the 

city's highest density residential areas. 

The design of the center itself also accomodates accessibility. 

Auto traffic circumscribes the central area, but penetrates it 

only to large parking facilites; cars are left behind and the center 

becomes entirely pedestrian mails. This separation of traffic 

has created a strong image for the town center as well as given it 

accessibility without congestion. 

variety 

Variety and choice in many British new towns, including Stevenage and 

Cumbernauld, have not been major goals other than the fact that the 

entire new towns movement in Britain and the planning of each town 

is offered to the public as a new and alternative life style, a choice 

between planned yet experimental, small-town, near-city living and 

dense inner city living as in London. 

Stevenage, in its original planning, attempted to provide variety in 

housing types as shown in the following table: 

Stevenage; types of houses for 60,000 population 

type % 

2 bedrooms, 4 persons • 24 
3 bedrooms, 5 persons 29 
3 bedrooms, 6 persons 10 
4 bedrooms, 6 persons 8.5 
5 bedrooms, 7 persons i.7 
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type ' % 

3 and 4 bedrooms, 3 storeys 5 
high income homes 6.8 
fIats 15 11 * '/ 

1 

100$ = 15,500 homes 

However, the infrastructure was not particularly designed to 

reinforce this concept and the situation rapidly developed into one 

of predominantly three bedroom homes throughout the community; 

there was little concern for wide choice in house styles or house 

prices, except for the very rich. The goal during this early period 

was to house as many people as possible after the World War. The 

developers of Stevenage have, of course, now learned that is neces¬ 

sary to achieve a balanced cross section of housing in residential 

areas in order to prevent one type of housing (and one type of family, 

one type of life style) from dominating the city. There is now a 

choice offered to residents of Stevenage, close-in or distant housing, 

accessible housing or lower density housing located farther from major 

roads and in the extremities of the site. 

Transportation choices in Stevenage include automobile, taxi, cycle, 

and pedestrian. But the choice is limited because motor traffic is 

necessary between the industrial and town center areas and most of 

the residential neighrhoods. Because the road network of Stevenage 

is roughly an incompletod grid, alternative routes to the center and 

industrial area are effective, relieving some congestion and providing 

more exposure for the location of activities. 
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Transit to London offers a viable choice to Stevenage residents: 

motor car or rapid transit. The choice makes access to the distant 

metropolis more available to more people. 

adaptabiIity 

As the oldest of the five new town examples, Stevenage is the first 

and only example which has reached and gone beyond its original 

intended plan for growth, beyond a population of 60,000 since the 

mld-1960's. Several features of the 1949 plan have aided the city 

in its adaptability to new growth: 

9 
1. the large, loose grid of infrastructure of the original plan. 

This represents t(ie concentration of infrastructure (from Kevin 

Lynch’s definition of adaptability) onto a few major routes and 

leaves large developable areas. Lynch describes "a city plan (that) 

concentrates its major (infra) structures, major highways, transit 

lines, utility mains, in a sharply differentiated network zone, such 

that other changes need not disrupt this common structure, and structu 

al changes will have minimum effect on adjacent areas."*® The con¬ 

centration of routes also has allowed for easy extension of infrastruc 

ture services into new areas. 

2. the simplicity of the original town concept - three separate 

districts, residential and industrial located on either side of the 

town center commercial area. Clearly there are three potential types 

of growth for each district: increasing density of the district, 

increasing the developed land area of the district, or relocation 
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of a subsidiary district. All three were proposed in the 

expansion of Stevenage; the town center, which was only partially 

built by I960, became planned for higher density, residential areas 

were expanded into portions of the green belt, and a subsidiary 

employment center was located in the northeast section of the city. 

It may be argued that using all three methods has reduced the 

clarity and imageabllity of the city. 

3. the variety in the original neighborhoods. Because each 

neighborhood was of different size ahd character, not particularly 

dependent upon numbers or sizes of schools but separated from other 

neighborhoods by wide green belts, it has been possible to enlarge 

communities, redivide them into residential groups, and, in one 

case, to combine them as new concepts of community identity have 

been developed. 

Stevenage; summary 

ef f i ciency 

Planning of all community needs together has allowed for adequately 

designed, but not over designed infrastructure. The division of the 

city into three, large, activity zones has created the inefficiency 

of extensive cross-town commutting. 

comp rehensibiIity 

A complete greenbelt ring gives image and identity to the city. 

Zoning of city activities, largo differentiated noighborhoods, 

preservation of old patterns and neighborhoods, and tho pedestrian 
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town confer have contributed to strong city images. A largo, 

loose grid of major streets has contributed to orderly commun ity 

movement. 

accessibiIity 

Concentrated industry has increased accessibility to regional trans¬ 

portation. Concentrated industry has also created a critical commuting 

and accessibility problem for the city’s work force. Separation of 

modes of transportation has increased the variety of types of acces¬ 

sibility and the general level of accessibility. Fast pedestrian 

access to schools has increased their use. Location adjacent to 

regional transportation exchange points, adjacent to major industrial 

areas and to high density residential areas has increased accessibility 

for town center commerce. Perimeter auto access that avoids internal 

congestion increases town center accessibility. Long distances from 

outermost residential areas has decreased accessibility of the town 

center. 

variety 

Choice of close-in or distant housing, some choice of house size and 

grouping, choice of transportation modes, car, taxi, or pedestrian, 

choice of major cross town routes, choice of car or rapid transit 

into London, staging of neighborhood developments, and preservation 

of old Stevenage beside new development have increased variety in the 

city, A largo proportion of public housing has impeded community 

diversity. Large loose grid of stroots has developed both isolated 
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and accessible locations for many activities. 

adaptabiIity 

The large street grid has allowed wide range in new development. 

Simplicity of the three sector scheme has allowed for easy change: 

expansion or increased density of a sector, or relocation of a new 

sector. Infrastructure buffers between neighborhoods have allowed 

for their growth or re-i denti fi cation. Low density of town center 

development has ai lowed for its vertical expansion. Loose grid of 

streets has also introduced potential for less orderly growth. 
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CumbernauId new town 

location: 13 miles northeast, inland, from Glasgow, Scotland 

size: 4,150 acres 

70,000 population 

17 persons/acre gross density 

developer: Ministry of Town and Country Planning, public agency 

dates of planning: 1956 to 1958 

date of initial construction: 1958 

date of substantial completion: late 1970's or later 

primary goal: a self-sufficient new town and regional center planned 

as a means of solving housing and population problems of 

Glasgow, particularly of its depressed, dense, slum areas 

conceptual diagram: 
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CumbernauId 

ef f i clency 

Cumbernauld new town, near Glasgow, Scotland, like Stevenage has 

the advantages and efficiencies of being a comprehensively planned 

community; early projections of infrastructure needs were made and 

closely designed for. But the major feature of efficiency in Cum¬ 

bernauld has been achieved through compactness and high density of 

the new town. The entire city Is tightly drawn about its center 

(the town center "megastructure"); relatively short lengths of infra¬ 

structure serve large numbers of people; and transportation needs to 

central activities are greatly reduced. Compactness makes the 

concept of a separate pedestrian system economically feasible; it 

results In a super-road network of high standards and 40# less 

mileage than in comparable towns. The use of grade-separated inter¬ 

sections has surpassed current practices for urban roads in the 

United Kingdom, The greater cost of the miniature superhighway system 

was offset substantially by the reduced mileage; the resultant cost 

was only 4# higher than other new town road costs while automobile 

accidents have been reduced by‘50#.** 

The reduced costs of accidents In CumbernauId, then represent an 

Important efficiency of the infrastructure design. Bringing a large 

multi-service city center within walking distance of large numbers 

of people represents a second major efficiency in Cumbernauld; the 

need for automobile trips is greatly reduced. And the concentration 
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of facilities and activities within the city center itself 

represents an efficiency for businesses in the center as well as 

for consumers. 

comp rehensibiiity 

Cumbernauld new town offers immediate images of sharp contrast. 

It is a dense urban city set with sharp perimeter into a rural- 

suburban setting. "It is a town on a ridge, crisp at the edges and 

12 
surrounded by countryside." 

The city's compactness, resulting in part from the sharp perimeter, 

places most residential areas within walking distance of both a 

large, green-belt, open space and the town center megastructure. 

The sharp perimeter of the town and the compactness thus have in¬ 

creased pedestrian access and comprehensibility. 

The consistency of residentia I.areas, composed mostly of inexpensivve 

but adequate rental housing of restrained architectural design, is 

in sharp contrast to the bold town center megastructure. Most housing 

is single family attached homes with gardens, although apartment flats 

are numerous particularly near the town center. Variety is present 

but restrained in the "Scottish tradition" of towns. 

The town center is a multi-storied megastructure which dominates the 

city's townscape. It is a linear structure designed to be built and 

to grow In stages, additional sogements to be added at either end. 

It is designed to accommodate both pedestrian and auto traffic; 

"Cumbernauld town center calls for realistic acceptance of the auto- 
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mobile; it is, in fact, a giant ail-purpose drive-in perched atop 

13 its ridge like an old Italian hill town." In these ways the 

facility has become a center and strong image for the region as well 

as for the town of Cumbernauld. 

Rejection of the neighborhood concept in Cumbernauld was 
justified on the grounds that it encouraged inhabitants 
to look inward toward the neighborhood center rather than 
visualizing the town as a whole, thus reducing civic pride; 
that social life cannot and should not be regulated to any 
fixed pattern, but allowed to grow from diverse interests; 
and that the short distances between sections in the compact 
Cumbernauld plan would enable easy access to the main center. 
Application of roadway design standards did result in the 
creation of strong barriers along major routes, which were 
then arranged to delineate development areas which would be 
served by a primary school.'4 

However, there are no open space separators between residential areas 

and there are no neighborhood centers. Thus the strongest image of 

Cumbernauld is its bold town center; it is a single, united city that 

leaves no question about its concentric but definitive form. 

Cumbernauld has a simple, clear road system of overlapping loops. 

The major through town route which parallels the Cumbernauld bypass 

freeway passes directly through the town center at its lowest level. 

Al I other service roads and major, limited-access roads loop off 

this spine. 

Local development roads shall provide access to buildings 
either direct or by spur footpath; feeder roads take traf¬ 
fic from or to local development roads but have no frontage 
development; main town roads in the form of radials or 
radial link roads connect with feeder roads only at controlled 
junctions and have no frontage development or other access; 
trunk roads connect with main town roads only at grade- ^ 
separated junctions; no car parking on any carriage way. 
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Thus by careful, simple design of the roadway (Infrastructure) system 

movement through the community has been quickened, traffic eased, and 

development encouraged in the city primarily where it has been planned 

for. 

Since Cumbernauld is to a considerable extent a pedestrian city, 

a pedestrian system designed with concern for rich and colorful 

images was a planning goal. This was another infrastructure compon¬ 

ent which was intended to provide rich images and identity for the 

city and facilitate a slow, easy form of movement. 

accessibiIity 

Two factors contribute greatly to accessibility in Cumbernauld: 

compactness and separation of traffic. Because urban activities in 

dense Cumbernauld are physically close to each other vertically as 

well as horizontally, accessibility is a result as long as congestion 

can be held in check. This is accomplished by Cumbernauld's complete 

separation of traffic, cars and pedestrians. And the compactness of 

the city made it economically feasible to build two complete, high 

quality movement systems. 

Of any single location on the site, the town center has highest 

accessibility. Nearly all the loop highways through the community 

converge upon the lowest level of th9 center megastructuro where 

parking is provided. And feeder ramps from the major regional free¬ 

way service the linear center dlroctly from both ends. Podestrian 
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access routes are roughly In a radial pattern around the center; 

the important factor is that large numbers of residences are within 

walking distance of the center even though many housing blocks have 

not been filled in yet. Almost any activity in the city can be 

'accessible to the pedestrian. 

Because the compactness of Cumbernauld can be inforced initially by 

government policy, accessibility (and the demand for close-in land 

and building space) will remain high, causing constant renewal and 

regeneration of compact urban areas. The cycle should become self¬ 

regenerating after time, and the level of economic stability of the 

city and its center should remain high. 

By separation of traffic in the city i-t is possible for each move¬ 

ment system to work at its best unhindered by the disturbances of 

another system. Congestion or disruption in one system can be 

repaired or solved more quickly. And the division of systems makes 

it possible for an activity to be accessible to larger numbers of 

travelers, to different kinds of travelers. In the separated traffic 

concept, all movement systems are more likely to be fully used af 

some time during the day or week. Accessibility thus can be increased 
•-i < 

by moro dependable, less congested transportation systems of separated 

traff i c. 

variety 

Cumbernauld as a complete city offers a choico of life style which 

differs from the denso urban slums of Glasgow. But within the city, 
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choice and variety is limited. Homes and housing groups are of 

consistent, simple, and often uniform architectural style and 

details; a calm variety of building types is achieved by meticulous 

siting of houses on the ridges or hillsides and careful concern for 

the design of streetscapes and landscaping. By careful design of 

Cumbernauld's roadway infrastructure (particularly pedestrian road¬ 

ways), it has been possible to effect at least visual variety in 

the city's housing. Homes do range from multistorey buildings to 

50$ garden homes, attached.^ 

Because of the concentrated nature of the city and central concen¬ 

tration of nearly all commercial and public activities, the choices 

and variety offered to the Cumbernauld residents are greatly increased. 

All central activities are within walking distance for residents and 

available for daily use - thus increasing the vitality and desireabiIity 

of central location. The greater the concentration of new activities 

is, the wider the choices available to residents can be. 

The freeway system,. Wh ich is I i mi ted access, rei nforceS'the concept 

of concentrated choice by efficiently moving traffic to the center 

and discouraging dispersed development. 

An offered choice of pedestrian routes through the city, safe and 

interesting, has attempted to Increase pedestrian traffic, thereby 

increasing activity throughout the city, slow, leisurely activity 

while decreasing motor traffic. This has not been entirely successful. 
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The compactness of the city has also limited the choices of 

location for many activities, housing and commercial particularly. 

Dense, active, and accessible locations are available almost through¬ 

out the site, but the counterpart, private and remote locations are 

nearly unavailable. The limited locational choices in the city tend 

to spread a uniformity of life styles, of income groups, of educational 

levels, even political viewpoints throughout the city. Not only are 

blocks and neighborhoods homogeneous, but the entire city is generally 

homogeneous. 

A relatively wide range and variety of industrial locations has helped 

to draw new industries to the city. Space provided ranges from single 

rental floors near the interiorof the city for small, low level out¬ 

put tenants to large open sites carefully situated and secluded in 

and beyond the city's green belt. Yet a large work force is accessible 

to a 11 locations. 

adaptabiIity 

A high intensity of land use as in Cumbernauld has an inherent quality 

of unadaptability. Even with some amounts of programmed growth space 

within the city, growth beyond the planned density can cause clashes 

between two adjoining activities in need of expansion space. Methods 

used in Cumbernauld to regain adaptability include: 

I. The linear growth form of the town center megastructure has several 

qualities of adaptability; as a single structure it is considerably 

overbuilt, over capacity. Internal growth and change were Important 
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design factors. As a linear center, ncv/ segements are easily added 

at either end - retaining the original town concept and not disrupting 

any circulation system. Area and volume of the center can be 

easily doubled or tripled or further multiplied if higher density 

activities are placed in additions. Even though the first portion of 

the center is a complex, monumental structure designed for permanence, 

it can become the central infrastructure of a much larger, ever 

changing, town center. As Kevin Lynch has said, "complexity of organ¬ 

ization does not necessarily entail inflexibility; perhaps even the 
17 

reverse, if the complexity has a strong purpose." 

2. Limited open land has been set aside for growth at critical points 

as buffers between activities which are likely to grow in Cumbernauld; 

they are allowed to grow toward each other without conflict. The 

town center is separated from residential areas by an open land belt 

and industries are carefully situated in the town's perimeter green 

belt. This is in contrast to the Stevenage scheme of essentially out¬ 

ward expansion; here growth is directed both inward and upward from 

existing developed areas. 

Cumbernauld: summary 

efficiency 

Compactness of the city reduces infrastructure requirements, both 

car and pedestrian movement networks. Concentration of all commercial 

activities has reducod long term transportation and communication 

costs. Complete separation of a pedestrian system has increased 
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safety. Long, unsheltered pedestrian routes and fast auto routes 

have not encouraged extensive pedestrian traffic. 

cotnprehens i b i I i ty 

Town center megastructure creates a contrasting visual image to 

the quiet residential areas. The sharp edged green belt identifies 

the city as a unit. The lack of neighborhood divisions identifies 

the city as a single unit. A simple, clear road system of over¬ 

lapping loops, limited access highways, speeds city movement. The 

homogeneity of housing units creates a monotonous image. 

access i bility 

Concentration of activities at a central location increases their 

accessibility. Separation and channeling of traffic reduces congestion 

and increases accessibility of the central location. 

variety 

A large proportion of publicly owned and built housing, often multi¬ 

family, has reduced the variety of housing available. Concentration 

of commerce has increased diversity of these activities. A choice 

of interesting pedestrian routes can increase pedestrian traffic. 

Compactness of the city has limited the range of locational choices 

available to many activities. Limited housing choices has limited 

the diversity of people attracted. Wide range of industrial locations, 

all with access to the labor force, Increase the variety and quantity 

of industries in the city. 
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adaptabi11ty 

High Intensity of land use has an inherent quality of unadaptability. 

The linear form of the town center facilitates its growth. Open 

land buffers between critical activities can relieve growth pressures. 

The complexity of the town center does not necessarily hinder its 

adaptability. 
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Ml Iton Keynes new town 

Ulocation: 40 mlles northeast of London 

^size: 22,000 acres 

250,000 population 

II persons/acre gross density 

L"developer: Ministry of Housing and Local Government and the Mi Iton 

Keynes Development Corporation, public agencies 

^elates of planning: 1962 to 1966 

t date of initial construction: late 1960's 

l'date of substantial completion: late 1980's or later 

i-'-primary goal: a diversified, automobile-oriented, new city which 

is part of the national new towns program to limit the size of 

large cities (especially London) and to redeveiope declining 

areas of the countryside 
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ACTIVITIES WITHIN 
WALKING DISTANCE 

® shops 
D middle schools 
□ first schools 
• bus stop 
O local employment 

ACTIVITIES REACHED BY CAR 

1. supermarket 
2. coffee bar 
3. health center 
4. garden club 

FIGURE 12 MILTON KEYNES ORGANIZATION AND DISPERSION OF ACTIVITIES 
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POTENTIAL BUS STOPS AND ACTIVITY CENTERS 

& shops 
B middle schools 
D first schools 
Q secondary schools 
A social center 
•* bus stop 
O local employment 

POTENTIAL DISTRIBUTION OF FACILITIES AT ACTIVITY CENTERS 

FIGURE 13 



89 

Ml I ton Keynes 

offIclency 

Milton Keynes, as a later British new town, effectively provides 

■ for.„eff Ieient use of .the autqrnobi lo as the predominant form of trans¬ 

portation. Because car ownership was expected to increase to 1.5 units 

per family during the time the city was being built, almost uninhibited 

use of the automobile was planned. This car freedom was accomplished 

^with a hierarchy of streets and a grid of limited access highways 5/8 

mile apart. In contrast to Cumbernauld, the dispersion of many 

activities throughout Milton Keynes has created a different kind of 

efficiency. Accessibility to many different and far points of the 

community is equal and lacking in traffic congestion due to the 

dispersion. Transportation time is reduced to a minimum, thereby 

affecting costs of transportation. Roadways are fast, relatively 

hazard free, and traffic along any particular route is always moderate 

due to the disperson of work places, homes, shops and schools. 

However, dispersion in Milton Keynes is, to a degree, inefficient 

in the use of many resources, including infrastructure components. 

An activity may be only minutes away by car, but that activity will 

always be minutes away and accessible only by car (unless long 

distance walking becomes popular again). All the costs of maintaining 

and operating a private vehicle will always be required to get a 

person to that particular activity or facility. Transportation costs 

between related activities become an inefficient factor in dispersed 
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cortcop+s. Also, what a business or institution gains by equal 

accessibility to all parts of the city may be lost by disassociation 

from similar or complementary businesses and facilities. 

These problems are somewhat overcome in Milton Keynes by small 

I scale clustering in neighborhood areas. Clusters of small shops, 

I schools, and recreational facilities (an activity center) are 
I 

/located adjacent to several residential areas and have access to the 

major roadway grid at the midpoint of each 5/8 mile section. As 

/ in other British new towns, Milton Keynes has a town center concen¬ 

tration of activities, those which require support of a total city 

population to permit their feasibility. Thus Milton Keynes has 

attempted to take advantage of efficiencies of both concentration 

and planned dispersion of activities by an infrastructure system 

jthat allows uninhibited use of automobiles and provides a clear 

/separation of pedestrian and motor traffic. Particularly working 

.places have been distributed throughout the city, avoiding heavy 

/oneway, rush-hour traffic; and shopping and civic activities have 

been concentrated to provide various levels of service more efficiently 

coinprehensibi I i ty 

The outstanding image feature of Milton Keynes is the roadway grid 

which orders activities and facilitates throughout the site. It is 

a pov/orful tool which determines the location and operation of many 

urban activities and becomes the dominant visual image over any other 

in the city. 
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Tho main roads which make up the grid are at grade level and have 

grade level intersections; they do not provide access along their 

length for development. The only intersections with the main roads 

are local roads, spaced 300 yards apart, which provide access to the 

interior of the grid. Each grid area has a potential of eight access 

points for local roads; these are given considerable latitude in the 

interior or the grid. 

The Milton Keynes hierarchy of roads thus includes (I.) regional j 
freeways, (2.) the major grid roads in the town, (3.) local roads 

\ 
servicing each block, and (4.) residential and service roads. Each [

s 

of these roads have different qualities, uses, generate different 

land uses and different images which give a clear understanding of j 

the order of the community and how a person is to use that order to j 

find his way around. 

MiIton Keynes has a strong image of being a fast, contemporary, 

car city with extreme amounts of privacy and anonymity available for 

the resident who seeks these qualities of .urban life. 

As a city of equal accessibility, any area near the center of 

gravity of Milton Keynes is as advantageous as another for a city 

center; a location on high ground near the geographic center of the 

site was chosen for the business center. To date the center has not 

developed strong images; it is simply a loose collection of somewhat 

denser buildings and uses that covers (primarily) two of the city’s 

grid blocks. Dispersion of many activities and workplaces throughout 
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the community has decreased the potential for a dense, centra I-city 

1 mage. 

The pedestrian system provides added identity to the city and a 

useful alternative to the ever present roadway system. It is sep¬ 

arated from all main grid roads and generally follows local roads 

within the interior of the grid; however, it is not limited to 

sidewalks along roads but provides access to schools and activity 

centers apart from roads. Underpasses provided at main roads allow 

pedestrian movement from one grid area to another at key positions, 

the sites of the neighborhood centers. 

These centers are part of the basis of an interesting Milton Keynes 

concept called "environmental areas." They are not viewed as neigh¬ 

borhoods or separate cornmun i f i es; the town’s planners state, "there! 

is little or no evidence that would suggest that a particular size 

or unit or grouping of units is more or less appropriate socially 

or administratively."*® The size of the environmental areas is based 

on efficiency of transportation, noise and pollution levels within 

the area, and the elimination of secondary roads. Activity centers, 

containing .schools, local shopping and meeting areas, are located on ! 

main roads as joints between environmental areas (two of the basic 

grid areas). Thus catchment areas for each center extend over two 

grid blocks; the divisions between "spheres of influence" are not 

physically defined and each environmental area potentially is serviced 
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by four centors. This system gives an outward oriented nature for 

residential areas while a feeling of precise community location and 

community spirit may or may not be highly developed depending upon 

residents. This is a good concept for obtaining many different types 

of "communities" and community images within a fixed infra¬ 

structure system. 

accessibiIity * 

In Mi I ton Keynes the 5/8 mile roadway grid has been developed into 

a sophisticated system of distributing high accessibility (primarily 

auto accessibility) thoroughout a large urban area. By limiting access 

of ail major roads, commercial development is eliminated from major 

intersections to avoid congestion, but at the eight points in each 

block where local roads penetrate that area prime access is given 

for development. In this way congestion is kept off major roads, 

through traffic is speeded, yet commercial developments are given 

a captive market area; ail residents must pass by one of the eight 

intersections to get onto the major roads network. But the system 

is convenient for residents too; commercial activity is close at 

hand but not a threat to residential areas, and a traveler need only 

go through a semi-congested area twice in any cross town trip, once 

when leaving a block and again when entering another one. The route 

between is fast and safe; only two points of great caution may occur. 

At four points in each block, between every pair of auto access points! 
! 

onto major roadways, excellent pedestrian access is also given so that; 
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tho commercial and public activities in these locations can have,! 

the accessibility benefits and exposure from dual and separated j 

movement systems. Located in the neighborhood centers are all j 
schools, local shopping, and local meeting areas; in eight or j\ 

nine larger centers are located secondary schools, a scarce re- ; 
I . 

sources center, health centers, libraries, churches, and pharmacies. 

Traffic and access is discouraged in residential areas by a mesh 

of streets of varying patterns. 

In summary it has been possible to control the locatipn and density 

of several types of land development in Milton Keynes by the design 

of a hierarchical infrastructure network which gives and controls 

access. Other points of high access in the city are along the 

major freeway, along the rail line and at its stops, and near the 

town center (geographical center of the site). 

variety 

Variety and freedom of choice have been important goals since 

the initial inception of Milton Keynes: "The city should offer to 

its new comers and its inhabitants the greatest possible range of 

opportunities in education, work., housing, recreation, health care 

     " 19 
and all other activities and services." More specifically, this 

goal moans that: housing will; be of many types and financing; 

industries will be of many types including those that employ lower 

skilled persons; several activity centers will be within access of 
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each residential area; and schools wi11 be located such that 

several are available to most residential areas. 

; 
These goals have been strongly reinforced by the city's infrastruc- j 

ture system, the grid network of limited access roads and the 

organization of environmental areas. Locations at the interior, 

the perimeter of each grid, and in the city center offer many 

choices to residential, commercial, industrial, recreational, and 

educational activities for location. The grid areas are large enough 

to provide considerable isolation and seclusion at their centers, 

if it is desired. 

Although regimented in size, environmental areas are also large 

enough to allow variety in development.; small or large residential, i 

commercial, recreational, etc. developments can be incorated into ; 

a block. Latitude in neighborhood design is allowed in each environ¬ 

mental area; roads are flexible and planning for each block is not 

undertaken until that block is ready for development. This gives 

the city a built-in variety which time necessarily will produce. j 

The grid gives fast and equal access allowing residents to travel 

long distances +o form associations; they are not limited to immediate 

neighbors. This can loosen up the social fabric of the city and 

offers the choice of urban life style to residents of a medium-sized 

city. 

Alternative auto routes through Milton Keynes are at a maximum - j 

reducing congestion, creating many community hot spots, and distributing 
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active urban areas through the community. Pedestrian choice is \ 
I 

also high as four activity centers are in reach of residents of 

every neighborhood. The competition of centers tends to improve the 

qua Iities of each. 

The choice of modes of transportation is limited to car, bus and 

foot; but the private car is by far the most feasible form of 

transit in the city. This lack of choice tends to be one limiting 

factor on the kinds of people who can or will locate in MiIton Keynes. 

But, generally, the planning and design of Milton Keynes’ infra¬ 

structure has reinforced many concepts of providing choice and 

urban variety. 

adaptabiiity 

As cities of lower densities, both Milton Keynes and Columbia have 

had initial advantages of adaptability. Low-intensity initial dev- 
4* 

elopment has the disadvantage of often higher costs of infrastructure 

even though new town developments are able to spread costs over many 

investors and home buyers. 

i 

Milton Keynes is a city designed to grow by modules, the environmental j 

area set aside by the infrastructure grid. As Kevin Lynch says, "to 

succeed, a module unit in a city must be a generalized one, neutral in 

quality, or performing a very simple function which is highly likely 

to persist." The Milton Keynes environmental areas fit most of the 

requirements; tho sizo of an environmental area is determined by 



97 

infrastructure needs, noise control, and developeable areas, not 

by a predetermined social grouping. The latter are given freedom 

to change and regroup within any kind of bounds. The grid performs 

a simple, direct function of service; otherwise its qualities are 

neutra I. 

The variety of development allowed in each environmental area en¬ 

hances the adaptability of the city. Each area develops along theories 

and concepts of communities and neighborhoods current during the 

time of development, some of which will be more thorough and lasting 

than others. But the city will always contain a range of neighbor¬ 

hood types as directions for and bases of new types of development. 

Complete obsolescence of the city's form would be most difficult. 

j 
Concentration and zoning of the infrastructure of Milton Keynes / 

increases adaptability as in Stevenage. However, in Milton Keynes 

i nfrastructure services have been concentrated more systematically j 
into a complete grid; temporary disruptions in infrastructure during 

periods of expansion or change will not disrupt a large area of the 

city. Changes in either infrastructure or environmental area can 

occur without causing major disruptions in the other. The grid 

spaces are large enough, unobstructed by infrastructure, to permit 

extensive adaptability. 
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Mi I toip Key nos: summary 

efficloncy 

A large grid provides for unencumbered and relatively efficient use 

of the automobile. Heavy use of the automobile requires more infra¬ 

structure than other systems of public or private transit. General 

dispersion of activities makes more efficient use of the automobile. 

A small scale concentration of activities reduces some of the in¬ 

efficiencies of general dispersion. 

comp rehensibiI ity 

The roadway grid and the transportation system it represents, create 

a dominant visual image of the city. The scale of the grid and the 

hierarchy of roads facilitate orderly movement. Environmental areas 

and neighborhood centers provide for a variety of residential images. 

accessibiIity 

The city’s grid disperses accessibility almost uniformly throughout 

the site. Limited access major roads increase the accessibility at 

four points in each environmental area and decrease congestion. 

Neighborhood commercial clustering gives better accessibility to 

residents. Varying patterns of local streets impede access and 

discourage traffic in residential areas. 

variety 

The large grid of streets has provided a wide range of locations for 

activities, from interior to perimeter of each block. Environmental 
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areas designed at the time of development provide for a wider variety 

of neighborhoods that time will necessarily produce. The grid 

gives a wide choice of transportation routes cross town. Dependence 

of the town upon cars limits the choice of other forms of transportation. 

Fast, equal, city access allows residents to travel almost any distance 

to form associations. 

adaptabiIity 

Lower density of development increases adaptability. The grid allows 

for logical growth by the addition of neighborhood modules, modules 

which are both generalized and neutral. The variety of neighborhood 

developments enhances adaptability (change) to new uses. Concentration 

and zoning of infrastructure also increase adaptability. 
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Co Iumb1 a new ci+y 

location: Howard County, Maryland, midway between Washington D.C. 

and Baltimore, Maryland (8 miles) 

size: 13,700 acres 

100,000 population 

8 persons/acre gross density 

developer: The Rouse Company, private developer 

dates of planning: 1962 to 1964 

date of initial construction: mid 1960's 

date of substantial completion: about 1980 

primary goal: a self-sufficient new town and regional center that 

offers a life style to residents different from both dense 

inner city living and unplanned suburban development 

conceptual diagram: 
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bus right-of-ways 
jjf'Jj employment areas 

FIGURE 15 COLUMBIA ROADWAYS AND DISTRIBUTION OF ACTIVITIES 



HOUSINCJ 

ILM!  
ml 

Wl/yfc:'' v Vv. 

HEICHBORHOOD COLLECTOR STREET 

/ ‘ 

A* %)f%b 

«lr* 
♦ tw^ ^ 
V^NETGUBORHOOH^)^ 
&RECREATIOM SIT$}tWp 

STORE ).CW\ 

sswfo. B^ffiwmttWMaaaaiSEa 

NEIGHBORHOOD CENTER 

BUS STOP 

VILLAGE CENTER 

FIGURE 16 COLUMBIA HIERARCHY OF COMMUNITY CENTERS 



103 

Co Iumbia 

efficiency 

Columbia new city, Maryland, has attempted through its extensive 

planning to overcome many inefficiencies of more typical suburban 

development which surrounds all major U.S. metropolises today. 

Traditionally, U.S. suburbanites have been young, growing families 

who demand privately owned, single-family detached homes on large 

lots. 

Large lots and scattered developments increase the cost 
of providing many services. Garbage trucks must drive 
greater distances, police must cover a wider area, sewer 
and water pipes must be extended over more miles and 
school bussing becomes a major factor in the education 
budget. 

Those steps of development which have a favorable effect 
on taxes—apartments which contain fewer children, offices, 
industries and stores, are typically resisted until rising 
taxes and public demand make them necessary. But many of 
these uses are difficult to attract without complete 
services; the dilemma mounts. 

Other problems of growth—crowded schools, obsolete fac¬ 
uities, inadequate fire protection, rural roads that 
are suddenly crowded with commuter traffic—are common to 
many rapidly urbanizing regions. In addition to the 
readily apparent ills are the inconveniences—the long 
drive to the doctor or to good shopping, the lack of parks 
or recreation, the constant need for the second car. ^ 

Many of these points and problems, large lots and scattered develop 

ments, over extended public services, commuter traffic, the need 

for second cars, green space networks are aspects of infrastructure 

networks and their design. Because of the size of the Columbia new 
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city development, it has been possible for its pi annors to address 

themselves directly to these problems. Again the efficiencies of 

planning at a large scale', for the life of a total community where 

all needs of a place to work, places to shop, recreational and 

residential needs, etc., can be better provided in a single develop¬ 

ment and can be seen over more typical suburban development of 

single functions, small and scattered sites. Facilities and trans¬ 

portation routes need not be overdesigned yet an adequate or better 

life style having amenities of suburb and city alike can be afforded 

in the planned new town. 

A major design concept for an efficient infrastructure system that 

has been v/el I developed in Columbia is neighborhood clustering. 1 

Homes of all types, townhouses, detached homes, garden homes (no 

side yards) are clustered into relatively homogeneous groups in a 

system of overlapping communities. A wide range of housing has 

been sought by Columbia developers, but within the limits of town 

heterogeneity the developers have attempted to keep homes which are 

immediate neighbors relatively homogeneous. Cluster sizes were 

derived from population sizes needed to support certain community 

services, particularly public schools. In Columbia, a major effort 

has been directed to permitting chi Idron to walk to elementary schools 

without crossing a single street. This has been the basis of neigh¬ 

borhood clusters (which are themselves a collection of housing clusters) 
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and those In turn are clustered into villages around a village center— 

this includes secondary schools, shopping facilities for groceries, 

drug, small specialty shops. The villages are then clustered around 

the Columbia town center. 

The important efficiencies in this clustering include the shortened 

lengths of infrastructure components required to service given pop¬ 

ulations. Savings to the developer can be substantial and may be 

passed on to residents through decreased lot costs. Also, by pre¬ 

serving a portion of the land from each residential lot that would 

in normal development, be sold along with the house, the total acreage 

saved can be used for parks, lakes, golf courses, paths, riding 

trails and other open spaces. And in a community the size of Columbia 

these open spaces can be placed where they take best advantage of 

(make most efficient use of) natural features, forests, flood plains, 

streams, meadows. 

comp rehensibiIity 

By contrast to the three British examples, the planned qualities 

of imageability and identity of Columbia new town are subdued. The 

new town goals of: 

1. "a complete and balanced community which provides a broad range 

of opportunities for housing and employment and includes major institu- 
22 

tional, recreational, and cultural facilities", and 

2. a community which respects the land upon which it is built, the 

site's natural amenities and fragile balances which must be protodted, 
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open spacos, lakes, trees, stream valleys, flood plains and water 

recharging areas, 

seem to have been of greater concern to Columbia's planners than an 

imageable or even highly accessible community. However, even with¬ 

in these and the other new town goals, several Important comprehen¬ 

sibility concepts have been developed in Columbia. 

Columbia Is organized into a series of ten small towns, or villages 

around a central core; each of these, containing 2500 to 3500 families 

(10,000 pop.), is divided into five or six neighborhoods of five to 

six hundred families (2,000 pop.). All these sizes are based on optimum 

sizes of schools and learning facilities desired. Traditionally in 

the past developers have built or provided ever larger schools for 

economic reasons; however, Columbia has a built-in system of small 

schools, particularly at the elementary school level. Thus, by this 

system of organization the town's planners have given Columbia a 

strong image (to the present date) as a city of schools, learning, 

and young famiIies. 

Each of Columbia's ten villages is of different size, character, 

appearance, and configuration. Some have specialities such as 

special learning centers, diverso shopping areas, or extra recrea¬ 

tional facilities. Within the village centers, Columbia has the 

potential of developing many diverse urban or suburban images. 

Twenty-two per cent of the land in Columbia is dedicated open space 

presenting contrast to most of the surrounding suburban development 
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in Howard or adjoining counties. An extensive system of riding 

trails, pathways, walks through large woods, and stream valleys, 

as well as swimming pools, tennis courts, playgrounds, and parks 

provide a strong identity not found in most other areas of this 

region. 

Columbia town center has developed into a regional center of some 

consequence; its location as the only dense urban center between 

Washington D.C. and Maltimore, Md., and within visual proximity of 

a major freeway route between the two cities has been an important 

stimulating factor. By the architectural design of the complex 

the town’s planners have attempted to create a strong image for 

their city, a city center by the lakeside, an extensive covered 

mall throughout the center, restrained, almost classic, architectural 

elements and details. By the elimination of much roadway infrastruc¬ 

ture in the center (replaced by more pedestrian transport systems), 

considerable variety of developments, in size and expense, is 

possible allowing a more lively town center within a planned 

context than is possible in most cities. A unique city image is ' 

rapidly developing in Columbia’s town center. 

The roadway system of Columbia has many traits in common with 

Stevenage; its roads are adequate but not always direct or complete 

thoroughfares. Routes through the city do not define villages but 

servo thorn. A new resident must understand a limited number of 
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major curvilinear routes to find his way around the city. Separation 

of modes of transport, auto, pedestrian, and bus, has somewhat 

simplified movement end Increased safety. One unfortunate image 

created by the movement system has been the division of the city, 

almost equally, by the V/ashtngton-BaItimore freeway. Since similar 

services and activities are located on both sides of the route and 

the geography of the site changes at the point of the roadway, the 

danger of developing a "good and bad side of town" has been intro¬ 

duced. Even at early stages of city development the problem has 

arisen and will take careful planning to overcome. 

accessibi1ity 

"No preconceived geometric pattern (of movement in Columbia) was 

applied — the systems grew out of the concept of use. The roads are 

23 
placed to serve activities and to respect land forms." The planners 

of Columbia have put emphasis upon general accessibility in the 

community, but the result is most different from the Milton Keynes 

concept. SimpIisticly, activities and land uses were first located 

throughout the new town site and secondly best means for access, 

movement routes, were decided upon; whereas a general scheme of 

accessibility was developed in Milton Keynes and then applied, with 

considerable flexibility, to the site. 

One result of this process has been that: not only are modes of 

transportation separated, but activities have also been separated 

according to the primary movement system which gives them access. 



109 

Many activities have best access to pedestrians, elementary schools, 

small shops, small groceries, nurseries, playgrounds and small parks. 

In Columbia's residential areas, major effort has been directed to 

permitting children to walk to elementary schools without crossing 

a single street. These facilities (shops, parks, schools) have been 

grouped into neighborhood centers which are in easy walking distance 

of all residential blocks and which do not have high access to auto 

traff i c. 

Village centers which serve five to six neighborhoods have services 

for most daily needs of residents: a supermarket, drug store, bakery, 

gift shop, medical facilities, library, community building, churches, 

junior and senior high schools and playfields. Village centers are 

in walking distance of many homes and all neighborhood centers. Some 

distances may be long, but most community scaled activities can be 

reached by foot, particularly by the young who would otherwise need 

mobility. These centers are also more accessible by car; sufficient 

and easy parking is available for many needs. 

Other points of high accessibility in Columbia are the town center 

and industrial work areas. Except for those homes which are immediately 

adjacent, these areas are best reached by car or transit. Excel lent 

access exists both from local roads and from regional freeways. There 

are few hindrances to the private auto: parking is plentiful in these 

areas, strip development is controlled or eliminated from major streets 
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One "casuality" in this hierarchy of access has been the city's 
75 

bus transit system." Originally local minibuses were intended to 

run frequently through communities on a separate right-of-way 

route for buses only. However, because local centers are accessible 

by foot and city scaled centers aremmost accessible by private 

vehicles, buses in Columbia have not worked. The young, the house¬ 

wives, and the elderly, who are usually immobile in most cities, 

have access to many activities in Columbia without buses. Workers 

prefer private autos and there is no major group of people to use 

buses. Columbia developers have tried many routes and layouts, 

as well as dial-a-ride for buses; but to date they have all been 

unsuccessful after an initial introductory period. 

It has been possible in Columbia to separate both movement systems 

and urban activities according to the types of access needed. This 

separation of activities can, in itself, also increase access, reducing 

'congestion, increasing safety. It makes more people accessible to 

more activities - the particular activities in which they are 

interested - city scaled, village scaled, or neighborhood scaled. 

variety 

An early and major goal of Columbia new city has been racial and 

socio-economic balance of the community: "Columbta will be a 

complete and balanced community, providing a broad range of opportun- 
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Itles for housing and employment, and including major institutional, 
26 

recreational and cultural facilities." This goal has made concepts 

for choice and variety an important part of planning: provisions for 

choice and variety have helped to achieve racial and socio-economic 

balance. 

A wide choice of housing types and residential neighborhoods is 

available in Columbia. The Herbert Gans' principle of block homo¬ 

geneity and neighborhood heterogeneity has been instituted in 

Columbia. Neighbor to neighbor differences in homes are kept small, 

while all the homes in a village do represent a wide variety. 

Recently, federally subsidized housing for low income families has 

been built to complete the spectrum of variety in housing; these units 

have carefully not been placed adjacent to the lowest income, standard 

finance housing because of the conflict and resentment that often 

occurs between these types of famiI jes. 

The clustering principles of residential areas, neighborhoods, and 

viI I ages has been a primary means of accomplishing variety. Each 

cluster of homes is sufficiently separated from others to permit 

differences in life styles, housing types; and each village becomes 

a heterogeneous cluster of more homogeneous neighborhoods. The 

villages are large enough to permit considerable variety in develop¬ 

ment, and eventually considerable variety in character of each village. 
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The hierarchy of clusters offers variety to commercial, institutional, 

and Industrial activities in choice of location - according to the 

market they wish to serve, the isolation or access they wish to have. 

Alternatives are further provided by the sites for these activities; 

they are large enough, uninterrupted by infrastructure, to permit 

development, design, or re-subdividing in a variety of ways. 

Choice in living patterns, life styles, and associations has been 

given more importance in Columbia than choice in movement systems 

or routes. Pedestrian and motor travel systems work well, each at 

its own scale. The city's hus system has not proven a reasonable 

alternative to private cars which are quick and easy for any cross¬ 

town trip. Although using a separate infrastructure right-of-way, 

the buses do not provide a different kind of access other than that 

given by pedestrian and motor car systems. The choices of routes 

(particularly car routes) through the community are not many and 

tend to reinforce the points of high access and high activity 

(neighborhood, village, and town centers) in Coiumbia,rather than 

spreading activity more evenly through the community, as the infra¬ 

structure of Milton Keynes does. Again, choice in life styles, 

association patterns, racial and socio-economic mix has been the major 

goal of variety In Columbia. 

adaptabiIIty 

As another city based on a cellular concept, Columbia can grow either 
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by the addition of now cells (villages) or by the expansion of 

existing cells. This is in contrast to Ml I ton Keynes where modules 

are predetermined at least in physical size; the city must grow by 

the addition of modules, not expansion of units, the alternative in 

Columbia. Within each Columbia village there are also several 

alternatives for growth; the addition of new neighborhood clusters 

or the increased size of clusters. The latter is often possible 

because of the extensive greenways which separate neighborhood 

clusters. Thus Columbia has the ability of growing hierarchicly at 

all levels of community structure as well as by the addition of 

new community ceI Is. 

Change in Columbia may be more difficult to accomplish. Each 

village and neighborhood is located and sized according to access to 

and support populations required for public schools and other specific 

public activities. These neighborhood and village centers may 

become inflexible and meaningless centers as concepts of education, 

school facilities, or community life change. Although the size and 

character of the neighborhood and village may change, the center and 

9 

Its purpose remain inflexible. 

Columbia: summary 

ef f I ci ency 

The large scale of planning in Columbia has made more efficient use 

of infrastructure elerrents. Clustering of all residential areas has 

reduced Infrastructure roadway requirements. Clustering of homes has 
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added many public amenities to the neighborhood at no additional 

costs. Clustering of homes has also preserved better parts of the 

natural environment. 

comp rehens IblIity 

Clusters of homes and neighborhood clusters have provided organized 

identity and strong residential images. Preservation of natural 

amenities has created a strong image. The town center creates a 

community focus. The major regional freeway has divided the city 

into two competing halves. 

accessibiIity 

Clustering of neighborhoods has faci Iitated pedestrian access to all 

neighborhood activities, particularly schools. Low, overall density 

has made the town and industrial areas access iblt primari ly by car. 

Direct routes and plentiful parking has increased auto access through¬ 

out the city and reduced public transportation. 

variety 

Private developments have created a wide diversity of housing 

available. Small, homogeneous blocks that are well buffered have 

allowed a wider neighborhood diversity of residents. A small propor¬ 

tion of federally subsidized housing has completed a wide range of 

housing available. Hierarchy of clusters provides a variety of 

accessible andisolated locations for commercial and Institutional 

activities. Large sites set aside for commercial and public activities 

increase the variety of possible development types. 
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adaptabl1Ity 

Low density of development and plentiful buffers facilitates 

expansion of villages. The hierarchy of clusters allows for many 

different kinds and scales of growth within villages or repltltion 

of the village module. Villages centered around schools and education 

may have difficulty in change as different concepts of community and 

education develope and change. 



Nov/ Franconia now town 

11G 

location: Fairfax County, Virginia, 7 miles southwest of Wash. D.C. 

size: 1800 acres 

39,000 population 

22 persons/acre gross density 

developer: The NiIsen Group, private developer 

dates of planning: 1971 to 1972 

date of initial construction: 1973 

date of substantial completion: mid 1990's 

primary goal: a diversified new town of moderate size having office 

and business activity as its major industry and having 

signficant innovative features to achieve federal new towns 

grants and to explore new urban life patterns 

conceptual diagram: 

© 
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Internal mobility 

1. high intensity zone: 
offices 
commercial activities 
parking 
educational activities 
high and medium rise housing 
services 
pub Iic faciIities 
special uses 
mobiIity transfer 
town center 
neighborhood centers 

2. medium intensity zone: 
medium rise housing 
recreation 

3. low intensity zone 
medium and low rise housing 
recreation 

FIGURE 18 NEW FRANOONIA ACCESSIBILITY AND DISTRIBUTION OF ACTIVITIES 



FIGURE 19 NEW FRANOONIA MOVEMENT SYSTEMS 
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New Franconia 

efficlency 

New Franconia, Virginia, has encouraged an initial and continuing 

efficiency in construction and long term maintenance by its use of a 

public mobility system which services many kinds of transit needs. 

The first major savings of this system is simply in the gross land 

acreage consumed for transportation; the mobility tracks require a 

right-of-way only 30 feet wide. To carry equivalent numbers of 

passengers and products in private vehicles on freeways, however, 

would require 300 to 500 foot right-of-ways. This savings can be 

turned back to the developer or buiIder for continued development, 

and, in turn, the savings can be returned to residents and the public 

as amenities, as better and more sophisticated infrastructure services 

to the residents. The costs of buI I ding this or other transportation 

systems, of improving water or garbage services, of properly pro¬ 

cessing wastes or potential pollutants can be reimbursed from this 

savings in transportation costs. 

Further, the mobility system itself is relatively pollution free, in 

contrast to the automobi les which would be traveling on an a.iter- 

natlve freeway. In this way, the public costs of dealing with pollution 

within the community can be reduced. The major work to home route 

In the community of New Franconia has been made nearly air-pollution 

free. And, it can be argued, that a mobility system as in New Fran¬ 

conia has far lower noise and "visual" pollution factors allowing 

concentrated and dense urban development near the transit lines, 
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particularly at transit stops. 

The potential for heavy urban buildup near the transit stops has 

many Implications for the developer and residents of the community. 

For a larger number of residents it can moan faster and easier access 

to urban activities throughout the metropolitan region without the 

use of the automobile. Concentration of residents and living places 

will always mean the Increased concentration and immediate acces¬ 

sibility of more facilities and public services, yet decreased costs 

of infrastructure. Fewer and shorter lengths of infrastructure com¬ 

ponents can be used to serve more people. (These again are the general 

efficiencies of a clustered system). New Franconia, by its infrastruc¬ 

ture, offers the potential of relatively dense urban life, with rapid 

access to many centers throughout the metropolitan region, which is 

however, on the edge of large, rural, publicly, dedicated, open spaces. 

The public transit also represents a financial efficiency over time; 

evan though the Initial cost of a fixed raiI system are enormous, the 

compensations over many years may easily justify this cost - reduced 

maintenance and vehicle replacement, elimination of accidents, and 

reduced travel time for hundreds of dally trips. The mobility system 

effectively eliminates the need for school buses In New Franconia; 

yet a distant learning center is easily reached by almost any age 

student. Large private costs of purchasing, maintaining, and insuring 

private vehicles can also be reduced. 
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New Franconia's Infrastructure which Is built primarily on the 

highest portions of the site encourages urban development on land 

formerly considered industrial wasteland and reserves large areas 

of the site's lowlands and flood plains, having less bui Idable 

soiIs and still In their natural state, for dedicated open space. 

Thus infrastructure will be used to preserve rather than destroy 

large amounts of open space near a major metropolitan area. 

Several interegional electric power lines run across the site of 

New Franconia; the developer has undertaken to place under ground 

much of these cables for purpose of increasing "aesthetic value" 

which indreases land values, increases public safety and public 

services, and decreases electronic disturbances. This shows another 

wyy that it is possible for the developer of a large new community 

to provide amenities and efficiently use resources while furthering 

his own interests in the site, increasing profits for himself and for 

future residents and businessmen of the community. 

comp rehensib 1 I i ty 

New Franconia represents a new generation of American new towns 

privately owned and developed but with substantial federal assistance 

and direction under the U.S. New Communities Acts of I960 and 1970. 

To achieve this status (there is considerable competition among private 

developers) the planners of New Franconia have used several in¬ 

novative concepts in infrastructure design that create strong 

Images and make movement faster and more comprohensibie. 
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First, 1000 of Now Franconia's 1800 acres will be publicly 

dedicated green belt and open space, far in excess over any 

similar kind of I and-development. This dedication generates a great 

contrast and sharp dividing line between dense urban areas and the 

rural countryside of New Franconia, almost on the order of Cumbernauld's 

sharp country/city contrast which is maintained only by total public 

ownership and control. Strong urban/rural images result. By ded¬ 

icating this enormous proportion of land to public use it has been 

possible for the developer (within zoning ordinances) to build up a 

high density of uses in areas that are developed. The result is 

that many urban services can be provided which otherwise would not 

be available to a population of 39,000. Both a dense urban life 

and the rural countryside are available to residents within walking 

distance. 

The use of a fast and innovatiye mobility system also provides a 

most exciting urban image in New Franconia. As the prime movement 

route through the city it makes the concept of getting around the 

community simple and comprehensible. It makes a dense urban 

environment work; it catches the imagination of potential investors 

and residents. And it approaches the utopian dream of eliminating 

cars from cities by choice. 

New Franconia offers the potential of development of a dense, urban 

town center serviced by the local as well as the Washington metro¬ 

politan rapid transit systems. The highest intensity uses 
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In the center are planned to be offices and service industries with 

a minor component of shopping facilities. It is yet to be seen how 

the location of major commercial centers on not-too-distant land 

developments will affect New Franconia's town center. 

The dense housing planned may quickly generate a unique urban 

identity in this new town. The preponderance of multi-family units 

and attached garden homes surrounded by a spacious greenbelt is in 

contrast to nearby suburban developments. As the basis of Mew 

Franconia's neighborhoods, the mobility transit stops also have sign¬ 

ificant influence upon the image of each residential area. 

Auto movement on the site is basically on the perimeter of the 

city penetrating it at numerous points'. Cross town and occasionally 

local neighborhood travel is difficult and intentionally discouraged 

to help make the mobility system "work" and act as the city's most 

comprehensible mode of travel. 

accessibi11 ty 

The points of highest accessibility in New Franconia occur at the 

ten transit stops of the city's mobility system. Large quantities 

of activities cind residences are located closely around the stops 

and large numbers of people (max. 15 people/minute) pass through¬ 

out the day by each stop. Accessibility, land Values, and building 

values can be measured in distances from each stop. The demand for 

this land Increases the density and level of land use and Influences 
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the type of land use; in turn this density will again incroase 

accessibility as long as congestion is restrained by the mobility 

system. The city's planners have responded to this cycle by 

planning rings of land use intensity, high, medium, and low, 

concentricly around each stop. Within each of these rings are 

different proportions of land use activities: housing, industry 

and office, shopping, education, arid recreation. 

An important accessibility feature of the mobility system used 

here at the small town scale is that accessibility is now available 

to many people who are usually immobile, teenagers, school chiIdren, 

the elderly, the handicapped, and the poor. The activities of the 

entire city have been opened to these people; and this access can be 

almost immediate. The mobility system moves 30 passengers per car 

to any other stop along the line in eight minutes. 

All Hew Franconia secondary school facilities have been centralized 

within the town center. They are able to take the advantages of 

urban surroundings yet they are accessible to even the most distant 

residents via the mobility system. In a similar way it has been 

possible to specialize other educational facilities which are dispersed 

into the eight neighborhoods because these too are accessible to a 

resident from any other part of the city. Elementary schools are 

located near the transit stops which represent the geographic center 

of each neighborhood. 
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New Franconia's town center has been given a high level of access 

particularly because of the two transit stops located at either 

end of its roughly linear configuration. Auto access is also some¬ 

what better than it is at other points on the site; parking is 

more plentiful add well situated but still limited. The "passer¬ 

by" concept of the fj/^n center, stretching the center between two 

nodes of highest access, is intended to increase access to the 

points in between. 

Internal auto movement in New Franconia, while allowed, is discouraged 

by indirect routes. Few through town routes have been provided. Off¬ 

site trips have been considered as the object to be served by the city's 

major road network. "Direct routes from neighborhoods to the regional 

road systems have been developed without the through-traffic element 

usually associated with good access." At three of the local transit 

stops large parking garages are located, accessible to the region's 

highways, which serve as interchange points between the two trans¬ 

portation systems. Therefore, by discouraging through-traffic, routing 

it around the city, and providing large parking structures at 

community entrance points adjacent to transit stops it has been pos¬ 

sible to put cars in a subserviant role to public transit. The 

accessibility given by the mobility system, thereby, is even more 

important to the vitality of the city. 

variety 

As a fedoral now towns grant city, New Franconia has a primary goal 
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socio-economic mix; the city's mobility system has been an important 

28 means of accomplishing this goal. Housing ranges in income-1 eve I 

and in density, high rise, lowrise, garden attached homes, in a con¬ 

centric pattern radiating from each transit stop. Moreover the 

transit system gives many people access equally - upper, middle and 

lower income persons are not dependent upon an expensive private 

auto. By the design of its infrastructure, with the transit line 

in a primary city location and the automobile playing strictly a 

secondary role, this city more than any of the other examples 

offers a real choice of transportation modes. It is quite possible 

for a family to have only one or no cars while not damping their 

mobility in this city. 

Commerce and other high intensity activities are clustered immediately 

around each transit stop making them accessible to alI residents of 

the town and making choice and variety plausable in these activities. 

Choice for all shopping, educational, working, or recreational needs 

is within close proximity of all homes; "shopping as a daily pedes¬ 

trian activity has been a major design objective." Each of the 

stops has the capability of developing different characters and 

specialities - adding variety which greatly increases the urban 

qualities of this small new town. 

Quantity housing in New Franconia will range in price from $16,500 

to $70,000, 20% of the housing is intended for low income and 
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elderly families. Clusters of homes, separated by sharp green 

belts and located within each of the concentric, density bands, 

have been a major infrastructure tool for accomplishing this 

goal. 

adaptabi1itv 

The logical means for growth in New Franconia include: the addition 

of more transit stops, the increased density of activity at stops, 

and the increased area of development extending around each stop. 

The stops themselves, as they represent centers of,neighborhcods 

or communities, are neutral in character, fitting Kevin Lynch’s 

requirement of a module which is generalized and neutral, performing 

a simple function likely to persist. The neighborhoods are not 

based on a social concept or grouping that could become obsolete; 

they are based more on the need for transportation, direct access to 

rapid transit service. Size and character of neighborhoods are 

flexible and relate simply to the activities occuring at each stop; 
r 

these activities are also flexible. 

Reflecting this kind of adaptability are New Franconia's school 

system and school buildings. Elemon+ary schools are located near 

neighborhood centers in rental space rather than in permanent 

school buildings; often 40# or more of the space in these generalized 

buildings is given over to other activities.^ This "flexible 

lease space" concept greatly oases problems of expanding or shrinking 
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schools on a year to year basis or complete relocation of schools. 

The result is institutional adaptability in New Franconia which 

will make other changes in the city easier and less disruptive. 

The high complexity of the city's prime infrastructure system 

should not hinder growth and change in the city; rather it should 

stimulate a steady, lively change with minimum disruption. The 

complex technology of the infrastructure is concentrated onto a 

small land area, its purpose is simple and precise, rapid transit 

between the most intense points of the community, and is likely 

to remain for a long timej 

New Franconia: summary 

efficiency 

Public transit in Mew Franconia reduces land requirements for infra¬ 

structure. But, rail pub 1ic transit produces excessive, initial 

construction, infrastructure costs. Rapid transit reduces many long 

term maintenance costs of infrastructure. Tight clustering of 

neighborhoods reduces infrastructure requirements. And clustering 

of neighborhoods preserves large amounts of land for other uses. 

comprehensibiIity 

A large proportion of open space (55$) generates contrasting urban/ 

countryside images. The dense urban office center and dense housing 

areas complete this contrasting image. A quiet, fast, mobility system 
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gives an innovative, urban imago. Perimeter auto movement services 

the site in an orderly way but discourages in-town travel except by 

the mobility system. The mobility line provides the most straight¬ 

forward form of movement. 

accessibiIity 

The public mobility system has created ten points of very high 

accessibility. The mobility system gives access to many people 

formerly immobile. The mobility system provides better access to 

upper schools. Two transit stops and extensive car parking have 

generated high access at the town center. Large parking facilities 

at entrances .to the community have increased general community 

accessibility. 

variety 

Public rapid transit encourages the location of a wider variety 

of people. Public and private transit offer two workable choices in 

transportation. Clustering of commercial and institutional activities 

around transit stops increases their diversity. Clustering of homes 

and the use of both private development and subsidized housing have 

increased the diversity of housing. 

adaptabiIity 

High intensity of original land use places one quality of unadaptability 

on the city which is partially overcome by large amounts of open space. 

Neighborhoods and neighborhood sizes based on transportation, not 

social groupings or schools, aro more adaptable. The high complexity 
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of the city’s infrastructure does not necessarily limit adaptability 

but may be the generator of continual change. Public facilities 

located in variable space rental facilities increases the adaptability 

of institutions. 

New town conclusions 

From the five new town examples, the following concepts have been 

drawn and are listed together under each of the five infrastructure 

criteria. They are not listed in a hierarchy. Some are in contra¬ 

diction to others; but this contradiction has been left to show 

different or even opposite approaches to different types of infra¬ 

structure efficiencies, or comprehensibility, accessibility, etc. 

efficiency 

Concepts for initial and extended cost efficiency are: 

1. Planning for all community needs together, living, working 

commerce, recreation, and education, 

2. Compactness of the entire community, 

•3. Centralization of commercial activities, 

4. Large scaled grid of infrastructure, 

5. Limited access major roadways, 

6. Even dispersion of activities, 

7. Clustering of residential areas, and 

8. Public rapid transit. 

Those efficiency concepts can both directly reduce amounts of Infra¬ 

structure required in. a community and decrease the costs of each 
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infrastructure component. The latter concepts can replace larger, 

extended costs of infrastructure (maintenance) with a large initial 

cost, or replace private costs of infrastructure (such as private 

vehicles) with a smaller total public cost. 

comprehensiblIity 

Comprehensibility concepts which facilitate movement in the new towns 

are: 

1. Zoning of large city-scaled activities, 

2. Large loose grid of major streets, 

3. Limited access inner-city freeways, 

4. Loop roadway system, 

5. Grid roadway pattern, 

6. An urban spine of public transit, and 

7. Perimeter auto movement system. 

Comprehensibility concepts whi.ch create strong images and identity 

for the new towns are: 

1. GreenbeIt ring, 

2. Large, differentiated neighborhoods, 

3. Pedestrian commercial center, 

4. Clustering gf residential groups, and 

5. Maximum preservation of site amenities. 

accessibi11ty 

Concepts used to increase accessibility of chosen points in the 

community are: 
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1. Concentrations of major activities, industry, commerce, 

particularly at central locations, 

2. Separation of modes of traffic, 

3. Perimeter auto access to major activity centers, 

4. Limited auto access roadways of higher speeds, 

5. Large scaled grid, 

6. Direct routes and plentiful parking at all major destinations, 

and 

7. Public rapid transit carrying large numbers of people past 

single points. 

Combinations of several of these accessibility concepts have created 

in some of the new town examples a hierarchy of locations, accessible 

to inaccessible, which in turn has increased the variety, quality, 

and quantity of activities locating in the community: particularly 

commercial, institutional, and industrial activities. The last two 

concepts have encouraged the use of one mode (different in each area) 

of transportation over another mode. 

variety 

Concepts used to increase variety and diversity of people and activities 

in the new town through increasing variety of locations, housing, 

commercial, institutional, and transportation choices are: 

1. Stag!ng of neighborhood developments, 

2. Choice of major cross town routes, nearly equal, 

3. Choice of transportation modes, pedestrian, auto, 

or pub 11c transit, 

4. Largo loose grid of streets, large variety of developable 
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sites, 

5. Concentration of commercial activities, 

6. Choice of interesting but direct pedestrian routes, 

7. A wide range in community densities, 

8. Large proportion of private housing with a small but 

necessary proportion of publicly subsidized housing, 

9. Hierarchy of neighborhood clustering, 

10. Public transport accessible to a I I residents, and 

11. Concentration of institutional activities. 

adaptabiIity 

Concepts for making growth and change of the community less difficult, 

less disruptive, and for controlling growth are: 

1. Large street grid, 

2. Clear and defineable divisions of the city, industrial, 

commercial, and residential zones, 

3. Infrastructure buffers between neighborhoods, 

4. Open-ended, linear form of a town center, 

5. over design of major commercial facilities 

6. A defined module of growth, 

7. Concentration and zoning of infrastructure, 

8. Variety of original neighborhood developments, 

9. Low density of development, 

10. Hierarchy of neighborhood clusters, 

11. Neighborhood units based on transported 1 on and service, 

not social groupings, 

12. Complex infrastructure system If that complexity serves a 



single, direct function, and 

13. Public activities located in variable-spaco rental 

faci11 ties. 

Some of these growth and change concepts have been used to restrain 

growth and new development while others encourage general growth of 

specific kinds, directions, and locations of growth. By maintaining 

qualities of adaptability, a community can continually re-identify 

and stimulate change and variety. 



500 Conclusions 

510 Efficiency 
520 Comprehensibility 
530 Accessibility 
540 Variety 
550 Adaptability 



136 

Conclusions 

The thesis has demonstrated nine examples of community organization 

patterns at two scales: the neighborhood and the new town. Most of 

these examples revolve around the importance of new towns or new 

communities as a primary tool currently available for directing 

urban growth. Innovative neighborhood design in new communities and 

the design of delimited, diversified, self-sufficient new towns 

have evolved as strong tools for achieving many urban goasl and 

answering imperative urban problems through new urban growth. 

The community examples have been discussed in terms only of their 

physical form, particularly of their infrastructure: the systems of. 

public servicing and community ordering necessary for the functioning 

of all private activities and facilities in a city. The examples are 

at the neighborhood scale. 

1. Clarence Perry: a neighborhood unit with a central focus 

of community activities, 

2. Clarence Stein and Henr/ Wright, Radburn: superblocks 

with greenway spines, 

3. Herbert Cans: small clusters of homes in a larger, 

homogenous community, 

4. Jane Jacobs: small, regular blocks in an even, city grid, 

at the new town scale, 

5. Stevenage: a city of large, zoned, activity sectors, 

6. Cumbernauld: a compact, concentric city, 
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7. Mi Mon Keynes: a city of dispersed and heterogeneous 

activities in a regular grid, 

8. Columbia, Maryland: a clustered, heirarchical city, 

and 

9. New Franconia, Virginia: a city of nodes along a line 

of rapid transit. 

There are (at least) five criteria which can be maximized in infra¬ 

structure design: efficiency, comprehensibility, accessibility, 

variety, and adaptability. The thesis, in evaluating the examples 

by the five criteria, has concluded each scale of community design 

with the concepts that have been used in the examples of that section 

These concepts are condensed and again listed here: 

summar/ of infrastructure design concepts at the neighborhood scale 

Concepts used to achieve efficiency in infrastructure are: 

1. Hierarchy of roadways, 

2. Separation of modes of transportation, 

3. Clustering of homes, and 

4. Public open space on the interior of blocks. 

Concepts for achieving movement comprehensibility through infra¬ 

structure include: 

1. A neighborhood, infrastructure perimeter that delimits the 

neighborhood, 

2. Hierarchy of roadways, 

3. Regular, repeated pattern of streets, and 
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4. Neighborhood landmarks, schools, community facilities, etc. 

Concepts for achieving Identity and image comprehensibility of infra¬ 

structure include: 

1. A community activity center, 

2. Buffered residential clusters, 

3. Parks and other neighborhood amenities, and 

4. Street life and activity. 

Concepts for selectively increasing accessibility through infrastruc¬ 

ture are: 

3. 

4. 

5. 

6. 
Concepts 

2. 
3. 

4. 

5. 

6. 
7. 

Adjacent locations of intense and related activities, 

Captive market for a single commercial location, 

Direct pedestrian routes, 

Hierarchy of roadways, 

Regular, repeated pattern of streets, end 

Diversity of building and development types, 

for increasing variety in infrastructure include: 
’ 11 1 " 1 i 

Larger size of neighborhoods, 

Buffers between housing groups, 

Increased choice in transportation modes, 

Large numbers of small housing clusters, 

Separation of low income and subsidized housing, 

High general residential densities, and 

Wide range in size and cost of developable sites. 

Infrastructure adaptability concepts for making community growth and 

change less disruptive include: 



139 

1. IndofInito neighborhood boundaries, 

2. Infrastructure buffers, 

3. Neighborhoods not based on any single social function, 

act i v i fy, 

4. Concentrated and widely separated infrastructure components. 

Infrastructure adaptabi11ty concepts for controlling growth and 

change include: 

1. Tight and frequent street patterns, 

2. Limited size and established boundaries of the neighborhood, and 

3. Limited quantity and sizing of infrastructure components. 

It has been shown through the nine examples that most, if not all, 

the infrastructure criteria can be better maximized at the new town 

scale rather than at the neighborhood scale of community design. There¬ 

fore the following design concepts are listed where they go beyond the 

scope of the neighborhood infrastructure concepts. It should be 

realized that many of the neighborhood concepts have been used in 

the new towns but are not listed in this summary. 

summary of infrastructure design concepts at the new town scale 

Concepts for initial and extended cost efficiency are: 

1. Planning for all community needs together, living, 

working, commerce, recreation, and education, 

2. Compactness of the entire community, 

3. Centralization of commercial activities, 

4. Dispersion of activities, 

5. Largo scaled grid of infrastructure, 
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6. Limited access major roadways, and 

7. Public rapid transit. 

ComprohensibiIity concepts which facilitate movement are: 

1. Zoning of large city-scaled activities, 

2. Limited access inner city freeways, 

3. Loop roadway pattern, 

4. Grid roadway pattern, 

5. An urban spine of public transit, and 

6. Perimeter auto movement system. 

Comprehensibility concepts which create strong image and identity are: 

1. Greenbelt ring, 

2. Large, differentiated neighborhoods, 

3. Pedestrian commercial center, and 

4. Maximum preservation of site amenities. 

Concepts used to increase accessib11ity of chosen points in the 

community include: 

1. Concentrations of major activities, industry, commerce, 

particularly at central locations, 

2. Perimeter auto access to major activity centers, 

3. Limited access roadways of higher speed, 

4. Large scaled grid, 

5. Direct routes and plentiful parking at all major destinations, 

and 

6. Public rapid transit. 

Concepts used to incroase variety and diversity of people and activities 

through diversity of infrastructure include: 
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1. Staging of neighborhood developments, 

2. Choice of major cross-town routes, 

3. Concentration of commercial activities, 

4. Choice of direct pedestrian routes to major activities, 

5. A wide range of community densities, 

6. Large proportion of private housing with a small but 

necessary proportion of publicly subsidized housing, 

7. Hierarchy of neighborhood clustering, 

8. Public transport accessible to ail residents, and 

9. Concentration of institutional activities. 

Adaptabi I ity infrastructure concepts for making growth and change of 

the community less difficult, less disruptive, and controlling growth 

include: 

1. Large street grid, 

2. Clear, defineable divisions of the city, industrial, 

commercial, residential, 

3. Open-ended, linear form of the town center, 

4. Over design of major commercial or institutional building 

structures, 

5. A defined module of growth, 

6. Variety of original neighborhood developments, 

7. Low density of initial development, 

8. Hierarchy of neighborhood clustering, 

9. Neighborhood units based on transportation and servicing, 

not social groupings. 
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10. Complex Infrastructure If that complexity serves a 

single, direct function, and 

11. Public activities located In variable spoce rental facilities. 

The purpose in restating these infrastructure concepts here is to 

draw out from them the more generalized effects these concepts can 

have upon the development, social patterns, and growth of a community. 

These effects have been stated in detaiI at the end of each new 

community example. The change that has occurred in this final listing 

is that the effects are no longer given as the specific result of one 

of the infrastructure concepts; but the effects have been taken out 

of the specific cases and generalized under each of the infrastructure 

cri teri a. 

By this generalization of effects of infrastructure concepts, it can 

be seen in each statement how the original land development, social 

patterns, or growth of a community can be affected by infrastructure. 

' ’ i 
efficiency 

Efficiency in infrastructure can: 

1. reduce direct amounts of infrastructure required in a com¬ 

munity and thereby development costs, 

2. increase pedestrian safety, 

3. decrease costs of each infrastructure component, 

4. replace larger, extended costs of Infrastructure (maintenance, 

repair, and replacernont) with a large initial cost, and 
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5. replace private costs of Infrastructure (such as private cars) 

with a smaller total public cost. 

Thus, efficiency of infrastructure can stimulate the provision, for 

residents, of other, additional services, amenities, and safety fea¬ 

tures in the original development of a community. Secondly, efficiency 

of infrastructure can reduce long term transportation costs and other 

infrastructure costs for residents. 

cornprehensibi iity 

Comprehensibility of infrastructure can: 

1. make transportation routes more easily understood and used, 

2. make destination points easier to find and identify, 

3. make one’s location within the community easy to identify 

and understand, and 

4. create an image with which persons can identify a place or 

object he can call his ow.n, or separate from his own environment. 

Comprehensibility of infrastructure can clarify transportation patterns 

and routes of a community; and it can set apart and identify a neigh¬ 

borhood environment for its residents. 

accessibiIity 

Accessibility, when selectively increased by infrastructure, can: 

I. create a hierarchy of locations, accessible to inaccessible, 

which increases the variety of activities locating in the 

community. 
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2. Increase the quality and quantity of services provided 

in a community: commercial and institutional activities par¬ 

ti cularly, 

3. encourage the use of one mpde of transportation over another, 

and 

4. provide protection for residential and other "quiet" activities 

Thus, accessibility provided by infrastructure can increase the variety, 

quantity, and quality of services, activities and opportunities avail¬ 

able to residents as well as bring these activities (work, shop, learn, 

recreate) into closer physical proximity of more residents. 

variety 

Variety of infrastructure can: 

1. increase further variety in commercial, institutional, and 

other activities, 

2. increase housing choice in a community, 

3. increase the variety of people in a community, a wider choice 

in associational patterns, and ' 

4. increase greater use of transportation systems, thus increasing 

access!biIity. 

Variety in infrastructure can increase the integration and heterogeneity 

of housing, other activities, people, and the friends and groups with 

which they may choose to associate. 

adaptablIity 

Adaptability, or lack of adaptability, in infrastructure can: 
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1. maintain a community at its given level of development 

for a long period of time, 

2. encourage general nev/ growth and change of activities within 

a community, 

3. encourage specific location for new activities, and 

4. cause change to occur without disruption to the existing 

community. 

Adaptability in infrastructure can cause growth and change to occur 

in the community without disruption or harm to residents and to occur 

even for the economic and social benefit of the community's people. 

By infrastructure design it is possible to increase the accessibility 

of all community activities, shopping, recreation, working, education, 

for all residents; to reduce or eliminate commuting for work for many 

people; and to increase the diversity of these activities and facilities 

in a community. This has been demonstrated at the neighborhood 

scale, more extensively at the new town scale, but not at the regional 

scale of urban design where perhaps these goals can be most effectively 

accomplished. 

Therefore, at the scales of neighborhood and new town, physical 

design particularly of a new community's infrastructure can have 

anticipated effects upon the original development, daily living 

patterns, and growth of a community; understanding and anticipating 

those effects can be a tool of the urban designer. 



Glossary 



147 

Glossary 

The following definitions are adapted from Charles Abrams, The 

Language of Cities*, the Urban Land Institute, The Community 

BuiIders Handbook^, and other sources. They are important to under¬ 

standing the community concepts and several are significant for their 

contrast in meaning. 

Iinkage: a relationship between two or more establishments (facilities, 

activities) that is characterized by frequent interaction, particular¬ 

ly the movement of persons, goods, energy, or information. The dis¬ 

tance between activities has become less a factor in linkages because 

of advanced communications and technologies in transportation, never¬ 

theless linkage and the cost of overcoming distance are still prime 

factors in locational decisions of urban establishments. The forms 

of linkage include roadways and paths, freeways, utility systems, 

telephone and radio communications, transportation systems, as well 

perceived links, social links and associations, servicing links, finan¬ 

cial links, and visual linkages. The former group of physical linkages 

can be generally termed infrastructure. 

neighborhood: a local area whose residents are generally conscious 

of its existance as an entity and have informal face to face contacts 

and some institutions they recognize as their own. Neighborhoods are 

also characterized by some common services and facilities. 

neighborhood unit: a more specific scheme for family life in a com¬ 

munity originally developed by Clarence Perry in New York around 1929. 
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Its basic principle is that elementary schools, parks, playgrounds, 

churches, and other neighborhood institutions should be in walking 

distance of every residence. Heavy traffic should be routed around 

the neighborhood reducing vehicular movement on the interior of the 

unit. Perry’s neighborhood unit contained three to ten thousand 

people. Other planners have carried the neighborhood unit concept 

in many directions, including the superblock and other larger and 

smaller versions. Recently planners and sociologists have questioned 

a strictly, physically defined neighborhood as a viaible planning 

unit. 

community: a .group of people living together in some identifiable 

territory and sharing a set of common interests embracing their life- 

ways. The concept of community is in contrast to neighborhood which 

implies geographic propinquity of people. A community may be based 

upon geography of a city but it. may also be nation-wide or world¬ 

wide as long as the members of the community share a common set of 

interests. The community must be rediscovered and recreated as the 

membership substantially changes. A recent movement in planning has 

been to design neighborhoods based more upon the concept of community, 

people with a common set of interests, rather than on a strict, de¬ 

limited geographic area. 

new town:3 any new, large scale, land development planned to provide 

housing, work places, and related facilities within a more-or-less 

self-contained environment. Current new towns are initiated and 
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planned by specific persons and groups to achieve definitive social 

and/or economic goals. Current new town planning has shown that an 

optimum population ranging from 50,000 to 150,000 is needed to support 

a diverse, self-sufficient, new development. The larger the develop¬ 

ment is or the closer it is linked to an urbanized region the better 

are the chances of its success. New towns cannot depend upon a 

single industry to achieve their self-sufficiency. 

region: a portion of land surface defined and distinguished from 

other areas by some homogeneity of natural features, climate, people, 

interests, involvements, or administrative controls. A region may 

be a jurisdictional unit: state, county, or specially created muni¬ 

cipality; a large metropolitan complex, city and all its suburbs, 

such as the London region or New York City region; or in an area in 

which natural resources have been harnessed for common interest. 

Concerns of planning at a regional scale include the rational distri¬ 

bution of major economic activities, a settlement pattern consistent 

with this distribution, the provision 'of channels of movement between 

them, and the proper allocation of open space. 
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