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TRANSLATING INFRASTRUCTURAL THEORIES  

TO URBAN TRAIL SYSTEMS 

 

“Infrastructure…stands for the connective tissue that knits people, places, 

social institutions and the natural environment into coherent urban 

relationships…It is shorthand for the structural underpinnings of the public 

realm.” 

- Herbert Muschamp, The New York Times, 

1994 

 

INTRODUCTION 

This paper seeks to draw parallels between shifting perceptions and functionalities in 

urban infrastructure related to those of public open space.  In the United States, public 

space is rarely overused, while infrastructure is currently falling apart.  Current trends in 

infrastructure suggest utilizing more naturalizing approaches to complex human and 

natural flows of goods, materials and wastes, while open space perceptions are actively 

seeking to rethink and reuse former infrastructural spaces for public interaction.  The 

overlap in this paper seeks to find a compromise pertaining to the reuse of abandoned 

rail corridors as multi-use trails in the context of rethinking urban infrastructure.    

 



DEFINITION AND HISTORY OF INFRASTRUCTURE 

There has been much written on the subject of infrastructure in the past 20 years.  

Originally deemed ‘public works’, infrastructure is the physical backbone of modern 

functioning society – the streets, highways, power lines, bridges, tunnels and sewage 

ways which convey people, power, waste, information and materials necessary for the 

daily operations of modern society.1  Often seen as a sub-structure, the aim of 

infrastructure is to provide the network of systems that permit primary functions within a 

designated area or scope of services.2  While originally referring the individual and static 

                                                            
1 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 1‐2. 
2 Mark A. Benedict, and Edward T. McMahon, Green Infrastructure: Linking Landscapes and Communities, 
(Washington DC: Island Press, 2006), 1‐3. 

Figure 1: Works Progress Administration Poster, 1940.  
http://upload.wikimedia.org/wikipedia/commons/2/25/Wpa‐done.JPG 



monuments of public works, infrastructure as a term for a systems approach to land 

planning and development has been steadily adopted since the mid-80s.  As much as it 

is considered for its spatial and physical qualities, infrastructure has become 

inseparably linked to economic and political systems as well.3  As a flourishing topic in 

policy, planning and design, infrastructure planning has become an exercise in 

adaptability, longevity, flexibility, and multi-functionality.   

 

The United States has a long history in infrastructure planning and policy.  While 

traditionally ‘public works’ were considered roads, rails and canals, the industrial age 

and the proliferation of electricity expanded these notions to include the electrical grid, 

water and waste systems and eventually towards ideas of developing social capital: 

schools, libraries and civic centers.4  The term ‘infrastructure’ as relating to the notion of 

a system originated in military planning.  Regarded as the semi-permanent site 

elements within a base camp, their assets stemmed from their ability to foster mobility 

with transient forces, whether on offense or defense.5   

 

Research indicates that the term transported itself to the public realm by way of 

economists seeking to describe the economic benefits of public infrastructure as “social 

overhead capital”.6 Infrastructure’s ties with economic development cannot be 

                                                            
3 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 7 
4 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 6‐7. 
5 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 6. 
6 W. W. Rostow, Stages of Economic Growth, (Cambridge, UK: Cambridge University Press, 1960). 



understated.  By the late 80s infrastructure as a system for conveyance, mobility and 

economic support had displaced the more static title “public works” and began to 

penetrate public perception of its tremendous importance.7    

 

PARADIGM SHIFT:  GREEN INFRASTRUCTURE 

This shift in perceptions that exploded the scope of public infrastructure influenced a 

whole new way of thinking and designing these systems.  Infrastructure in the field of 

design and planning has since become a prolific breeding ground for ideas.  The 

changing face of infrastructure in the past twenty years has been due to a number of 

events and emerging trends.   

 

First is that much of the infrastructure in the United States implemented in the early 20th 

century was finally starting to show its age by the late 80s and early 90s.  By the mid-

90s, nearly 40% of all bridges in the United States were rated as inadequate for public 

use. Over 100 bridges a year were demolished due to lack of maintenance. Two-thirds 

of the nation’s water treatment plants were not adequately treating wastewater.  And 

over half the nation’s highways were in disrepair.8  It was becoming evident that there 

was substantial need for an overhaul on the nation’s infrastructural system.   

 

The lack of maintenance itself was emblematic of a common attitude and disjointed 

public policy of the time pertaining to maintenance and durability of infrastructure.  An 

                                                            
7 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 6. 
8 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 3. 



attitude that directly related to the condition of infrastructure in the US at the time and 

one that needed to change.  Lacking any comprehensive federal-level policy towards 

infrastructure, much of what goes in the ground is a result of efforts provided by state 

and local governments.  Furthermore, as the role of government shifted in the 70’s and 

80’s from a governing body providing basic services intended for cultivating equity to a 

system of public investment meant to spur economic growth, more and more 

infrastructure projects sought out private investments to cover the increasing costs of 

infrastructure.9  As such, more economically efficient, low-maintenance solutions were 

explored as the private sector had a pragmatic interest in keeping costs at a minimum.   

 

In the design and planning arena, there was a growing distaste for the typical form-

finding and vacuous place-making that postmodernism soon begat in the mid-90s.  In 

search of a more rational and didactic approach to urban design, planning and 

architectural design, one that could more effectively convey the complexity of the urban 

and natural environments, there grew an emphasis upon process – eschewing form-

finding by way of the image and focusing more upon the form of process.  Designers 

such as James Corner (the designer of the High Line) pioneered the movement called 

landscape urbanism which sought to reproduce natural systems within an urban 

environment and allow forms and place-making to come out of the process that natural 

systems have been performing for ages.10  Contemporary movements such as 

                                                            
9 David Perry, "Urban Affairs Annual Review," Building the Public City: The Politics, Governance, and Finance of 
Public Infrastructure, Vol. 43, ed. David C. Perry (Thousand Oaks: Sage Publications, Inc., 1995), 3,7, 12. 
10 Green, J. American Society of Landscape Architects, "The Dirt." Last modified September 14, 2011. Accessed 
April 23, 2014. http://dirt.asla.org/2011/09/14/new‐web‐site‐tries‐to‐answer‐question‐what‐is‐landscape‐
urbanism/. 



Landscape Urbanism indicated a critical shift in planning and design from designing 

objects, places and space towards designing systems, patterns and fabrics which 

inevitably lead to discussions of infrastructure.   

 

Landscape urbanism played a critical role in brownfield remediation as it sought to use 

natural processes to remediate damaged soils from former industrial uses.  This opened 

up a myriad of development opportunities as derelict spaces were given new life by way 

of natural processes.  Reinvigorating the movement of repurposing abandoned 

infrastructure in the United States, this approach to public space and infrastructure 

design culminated in an exhibit at the MOMA, Groundswell, in 2005 demonstrating at, 

the micro scale, the potential for landscape applications as vital to urban revitalization.11   

 

Later in 2005, one of the most destructive storms to strike the east coast of the United 

States, Hurricane Katrina, travelled across the southern states, plunging New Orleans 

into a deluge that would change the face of the city forever.  Katrina presented first-

hand the poor quality of infrastructure and the perils of attempting to control nature.  

Aside from the problems that originated from the storm’s response and recovery, it 

became evident that nature cannot be walled in, rather it needs to be dealt with via 

natural processes.12  Principles of landscape urbanism were then adopted and 

                                                            
11 MOMA, "Groundswell: Constructing the Contemporary Landscape." Accessed April 23, 2014. 
http://www.moma.org/visit/calendar/exhibitions/117. 
12 American Society of Civil Engineers, "The New Orleans hurricane protection system: what went wrong and why: 
a report." Last modified April 04, 2009. Accessed April 23, 2014. 
http://www.asce.org/uploadedfiles/publications/asce_news/2009/04_april/erpreport.pdf. 



employed at a much larger scale, an infrastructural scale.  The use of natural processes 

and spaces to treat natural and man-made flows was known as green infrastructure.   

 

Prior to Katrina, green infrastructure had originated from an ecology-centric perspective, 

fabricating the underpinnings of ecological systems within a framework of human 

development.  From a perspective of ecology, green infrastructure acts as a buffer and 

a bridge, a filter and a corridor.  It can be used for habitat, refuge, proliferation and also 

localization, conservation and preservation of flora and fauna.  Post-Katrina, the use for 

green infrastructure to mitigate much of the more structured engineering solutions to 

flooding, poor water quality and air pollution were taken more seriously.  The daunting 

task of controlling nature seemed less overwhelming if the context of flood control 

devices were expanded to include the existing network of natural networks already in 

place.  The prospect of mitigating these issues with natural solutions is also less 

expensive.  When faced with needing to construct a new water filtration plant, the city of 

New York, decided, instead, to create a protected watershed upstream of the city – an 

effort that cost a fraction of the price of constructing a fully engineered solution of a 

filtration plant.13  Minimal land intervention, land conservation and awareness provided 

the same solutions as an $8 billion facility. 

 

To see natural systems providing civic functions also echoed another emerging trend of 

utility: multi-functionality.  The years leading up to the proliferation of the iPod and its 

                                                            
13 Mark A. Benedict, and Edward T. McMahon, Green Infrastructure: Linking Landscapes and Communities, 
(Washington DC: Island Press, 2006), 70‐71. 



subsequent demise to the iPhone represented a growing interest in comprehending and 

encompassing greater complexities in society through more simplified means.  

Integrated systems and multi-functionality soon pervaded nearly everything engrossed 

in technology.  The iPhone became a hardware device that, as a physical piece, would 

for the most part remain static.  Its software and information that would flow through it 

was in constant flux.  The parallels between this device and the emergent perception of 

public infrastructure are revealing of the shift in perceptions towards doing more with 

less.   

 

ISSUES WITH PUBLIC SPACE IN THE UNITED STATES 

At the turn of the century public open space became a need, due to overcrowding and 

poor environmental living conditions in American cities.  Open space as means for 

social, mental and environmental relief developed as a critical response to these 

pressures.  In the decades that followed, manufacturing declined, urban environmental 

regulations significantly reduced pollution and industrial waste in cities and ex-

urbanization relieved much of the perceived pressures of overcrowding.  The NEED for 

public open space was greatly diminished as a result.  Ironically, the DEMAND for 

public space continued to grow in the following decades, citing historical need without 

reflecting contemporary conditions.  It could be argued that the United States contains a 

surplus of public space with response to its current demand, or at the very least a mis-

allocation of open space to neighborhoods that demand it. 

 



Since the 60s with the loss of urban identity by the gutting of American city centers via 

suburbanization, the importance of public space has significantly declined.  With the 

exception of a few notable public spaces in one of the few overcrowded cities in the 

United States, it has since been the charge of many designers and planners to attract 

users to public space, as opposed to, for example, strategies in highly dense east Asian 

cities where design strategies often attempt to keep people from loitering for fear of 

attracting the wrong crowds and quickening the degradation of the urban environment.  

Places of familiarity breed socialization and when every place is reached via 

automobile, familiarity becomes displaced by mobility and accessibility.  As people 

spend less time in public spaces and more time in their vehicles, public space tends to 

become displaced by vehicle space. Time spent in public spaces becomes replaced by 

time spent driving.   

 

Indeed as the diminished return for public open space has become more evident, so 

have public space become a burden on city governments.  Privatization of public open 

space has become common practice since the mid-80s, requiring maintenance, 

policing, and servicing of ‘public’ spaces relegated to private entities either for tax 

breaks or incentivizing development opportunities elsewhere.  

 

PARADIGM SHIFT: STREETS AS PUBLIC SPACE 

Automobile dominated development in the past 50 years has cemented common 

perceptions of streets as infrastructural conduits merely for the conveyance of motor 

vehicles. As such, vibrant life on the street has diminished giving way to speeding 



vehicles, leaked fluids and debris.  Yet concern for the street has made a concerted 

comeback; interest in great streets has become paramount in urban revitalization 

discourse.  Perhaps it is the shrinking demand and amount of public space (as they are 

given over to private entities), the last bastion of public realm for social interaction 

remains the street.  As such, realization that streets are the primary interface between 

the public and private realm has constituted a resurgence in streetscape design and an 

anti-automobile perception with regard to walkable streets.14  What is important to note 

is that the impulse towards multi-functionality allowed for a rethinking of streets as 

BOTH infrastructure and public space.   

 

REPURPOSED LANDSCAPES: URBAN TRAILS AND GREENWAYS 

Following on the heels of landscape urbanism’s reinvigoration of derelict landscapes, 

the notion of repurposing former rail lines into greenways has become intensely popular 

particularly in a current boom toward bicycling as well as the desired prospect of 

connecting downtown urban centers with regional bike trail systems.  Reusing these 

forgotten linear landscapes as conduits for leisurely bike-riding, nature-watching and 

exercise are becoming increasingly popular.   

 

PARADIGM SHIFT: URBAN TRAILS AS INFRASTRUCTURAL CORRIDORS 

This paper has introduced a number of seemingly disparate subjects related to public 

space, infrastructure and adaptive reuse in the United States.  Each of these subjects 

                                                            
14 Benfield, Kaid. The Atlantic Cities, "Streets Can Be Public Spaces Too." Last modified July 17, 2013. Accessed April 
23, 2014. http://www.theatlanticcities.com/design/2013/07/streets‐can‐be‐public‐spaces‐too/6235/. 



are meant to provide the background and context for yet another paradigm shift that 

represents an overlap between perceptions in infrastructure and public space.  While 

current thinking shifts more toward natural solutions to infrastructural systems, access 

and use of public space are transitioning toward using public infrastructural as staging 

areas for social interaction.  This paper suggests that perceptions in urban trail systems 

on former rail corridors could benefit more as infrastructural corridors rather than strictly 

open space corridors.   

 

Most infrastructure is conveyed through or along public rights of ways.  Considering the 

capital costs of infrastructure and having to contend with public rights of ways, power 

lines, human and vehicular traffic, a veritable clean slate of use would be ideal in laying 

the foundation for an infrastructural system that can change and flux over time.  

Weaving public space into the corridor would provide minimal additional cost and 

maintenance to the infrastructure embedded along the corridor would do little to disturb 

the modestly used open space thoroughfare.   

 

As green infrastructure, the linearity of most rail corridors suggested opportunities for 

catchment, conveyance and possible storage of storm-water runoff.  Considering many 

rail lines in attempts to remain as level as possible are located in flood plains, meaning 

that storm-water infrastructure along these linear open spaces wouldn’t require much in 

the way of on-site engineering to manipulate water flows.  In keeping with landscape 

urbanism principles, these areas could also work to demonstrate natural systems and 



possibly areas of remediation through natural processes – suggesting an added benefit 

towards didactic environmental solutions.   

 

Confronting the realities of open space usage and needs towards infrastructural 

improvements while embracing current impulses towards multi-functionality could lead 

to solutions that can still benefit the city and adjacent communities without constraining 

future usage.  
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