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Abstract 

In an age of advancing transportation technology, the redevelopment of I-81 in Syracuse 
will be a local condition set as a blueprint for infrastructural solutions at large. This will be done 

through increased density and a pedestrian friendly environment to repair urban fabric and 
sprawl. The project accepts highways and viaducts not as barriers of the city but as a seam – an 

anchor that the city develops around. This research paper will first lay out the scenario to which 
new infrastructure can succeed in positively reshaping the urban environment. Secondly, this paper 
will dive deeper into the effects of highways on cities through the history of I-81 and its influence 

on the redevelopment of Syracuse, especially the 15th Ward. Architectural design decisions will 
be made based upon what is considered feasible for the city of Syracuse as it assesses current 

proposals to renovate the highway.  
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Executive Summary 
 

Beginning in the 1950s and 60s cities entered a new phase of transportation with the 

implementation of highways and infrastructure networks. Once considered a beacon of modernism 

to run straight through the heart of a city, they brought great economic development at the 

expense of splitting existing communities and previous networks of transportation. This created a 

serious shift in the urban development of cities nationally. 

Today, two related events in cities are occurring. The first is the slow replacement process 

of the interstate networks that have reached the end of their structural lifespans. They have 

effectively split cities into forced artificial districts, so new options and solutions to better integrate 

replacement structures into the urban environment have been proposed. 

The second related event occurring today is a technological revolution with 

the development of autonomous vehicles. This new system of transportation brings its own series of 

opportunities to shape the built environment, as driverless cars become more widespread. It’s 

conceivable that autonomous vehicles can shape the way we live with safer and more efficient 

means of transportation, but the full potential of the new transportation cannot be realized 

without implementing significant changes to the urban fabric. Urban fabric is the physical form 

and organization of cities and towns. 

Both the rebuilding of decrepit infrastructure and the rollout of autonomous vehicles 

can occur as separate events, but to fully realize the potential of both they must be in relationship 

to each other as well as the urban environment. Infrastructure needs to address both current and 

future requirements for new modes of transportation. Infrastructure should be regarded not as a 

system of transportation planning and engineering, but should be read as objects of spatial 

content, which are areas with architectural implications. 

In an age of advancing transportation technology, it is important to keep in mind what 

makes a good city, which is a dense and pedestrian friendly environment. The goal is to increase 
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the density of buildings in the center of the city by reusing dead zones and to enhance area-wide 

mobility across the site by improving alternate networks of transportation, including pedestrian 

and bicycle routes. The redevelopment of I-81 in Syracuse will be a local condition set as a 

blueprint for infrastructural solutions at large. This will be done through increased density and a 

pedestrian friendly environment to repair urban fabric and sprawl within the city of Syracuse.  

The research of the project will dive into the history of Syracuse’s neighborhoods most 

affected by the construction of I-81 as well as into the current proposals for the replacement 

options, including looking at several case study cities that underwent similar highway replacement 

decisions. This research will be an influence in the architectural decisions of the project.  

What is the problem? The problem is not the highway, it is the way we think about 

highways. Instead of thinking of the highway as a barrier between parts of the city, if we accept 

it and make it integral then we can address some of the problems that it has caused. This project 

accepts infrastructure not as a divider of the city but as a seam – an anchor that the city develops 

around. 
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Chapter 1 

Introduction 

In the mid-20th Century cities entered a new phase of transportation with the 

implementation of new highways and infrastructure networks that brought great 

economic development at the expense of splitting existing communities and the city’s previous 

networks of transportation. At the time considred a beacon of Modernism, this created a serious 

shift in the urban development of cities nationally. 

Today, two related events are occurring in cities. The first is the slow process of 

replacement of the interstate networks that have reached the end of their structural lifespans. 

They have effectively split cities into forced artificial districts, so new solutions to integrate 

replacement structures into the urban environment have been proposed. 

The second related event occurring today is a technological revolution with 

the development of autonomous vehicles. This new system of transportation brings its own series of 

opportunities to shape the built environment, as driverless cars become more widespread. It’s 

conceivable that autonomous vehicles can shape the way we live with safer and more efficient 

means of transportation, but the full potential of the new transportation cannot be realized 

without implementing significant changes to the built city. 

Both the rebuilding of infrastructure and the rollout of autonomous vehicles can occur as 

separate events, but to fully realize the potential of both they must be in relationship to each 

other as well as the urban environment. Infrastructure needs to address both current and future 

requirements for new modes of transportation and should be regarded not as a system of 

transportation planning and engineering, but should be read as objects of spatial content.  

The city that has a potential for an architectural intervention in infrastructure replacement 

is Syracuse. What is Syracuse today? It’s a city with a gash of a highway and a high quantity of 

parking surrounding it. This causes artificial divides and forced districts within the city. This 
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problem is not isolated to Syracuse. Other major and mid-size cities with an interstate highway 

running through it have this same problem. This thesis is a flexible methodology and framework 

that can be tailored to the specific requirements of each city. 

 

 

 

 

 

 

 

 

 

Chapter 2 

Hybridizing Infrastructure 

Infrastructural systems are the enduring forms of urban evolution, expanding as cities 

expand to accommodate more monofuntional requirements, which overwhelms the urban 

landscape. Its immediate presence ends up shaping our built environment and in turn our urban 

lives.1 Monofuntional infrastructure has its limitations, while hybrid infrastructure is resilient and 

able to offer a new mode of urban experience. For example, specialized services can be 

connected to major urban centers, and become accessible to less affluent and diverse communities 

via new lines of rapid mobility infrastructure. 

Infrastructure should do more than deliver mono-functional services, it should be at the 

heart of the next generation’s public sphere. Infrastructure should not have a limited agenda, but 

should yield to hybrids and multiple programs. New, robust infrastructure should become a local 

amenity with the goal of creating more livable, sustainable, and dynamic communities. New forms 
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of collective social infrastructure should be offered for services and spatial products within a 

system of intensified connectivity. The goal is to enhance area-wide mobility, to improve access to 

key destinations, and to improve connectivity of alternate modes of transportation, including 

pedestrian, bicycle, and transit. 

At certain moments infrastructure can become more than a means of transportation, it can 

become public space. It’s imperative to design in the public interest with forms of coexistence 

rather than looking to maximize one logic only (auto or rail use only, pedestrian only, etc.). 

Projects are meant to emphasize human-powered mobility, and that through the structure and 

organization of the system all can benefit. This project seeks to give an underutilized area in 

Syracuse a second life as a result of changes to infrastructural systems for greater public benefit. 

 

Infrastructure Case Studies 

 Research for an infrastructural solution is based upon the four options laid out for the 

redevelopment of a nearly two-mile stretch of I-81 in Syracuse. City and state officials are 

looking into proposals for a trench highway, a tunneled highway, a relocation east with a 

boulevard replacement based on the street grid plan, or a rebuilding of the current highway to 

today’s federal transportation standards for viaducts. The options presented here through case 

study cities will show which option is best for the city of Syracuse moving forward. 

The open trench option idea was inspired by Cincinnati’s 1995 replacement of Fort 

Washington Way (I-71) and I-75. The highway was modified to reduce negative impacts of the 

superstructure and its right-of-way footprint. Long, sloped embankments were replaced with 

vertical walls, and increased pedestrian sidewalks along widened streets above with new 

landscaping allowed for improved access to the riverfront of the city, which contains a waterfront 

park and stadiums of the Cincinnati’s sports teams. 
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The positive effects of the trench modifications led to more connectivity and access 

between both sides of the highway, improved aesthetics to reduce the visual barrier, and it led to 

a reduction in noise pollution and the reduced footprint opened up space for parks and public 

spaces. The negative effects of the trench modification were the drainage and maintenance 

issues. Applied to Syracuse, there would be concerns about flooding and drainage as well as 

snow and garbage removal. Some Cincinnati residents felt there was minimal or no improvement 

over the existing condition of Fort Washington Way. For cost it is somewhat high with depressing 

a highway, and Cincinnati benefited from already having most of the highway depressed while 

Syracuse would have to build a whole new form. In the context of Syracuse, a depressed highway 

would continue to depress the value of the corridor and would potentially discourage investment 

and further degrade adjacent neighborhoods. 

The second option presented is the relocation of the highway, modeled after Providence’s 

mid-2000’s replacement of I-195, known as “The I-Way.” The replacement was able to enhance 

greenspace and improve waterfront access. With a strong focus on urban design, the city opened 

up development in the old footprint of the highway, able to reconnect neighborhoods to 

downtown and enable an attractive redevelopment of the urban core. 

The relocation project did have some local impacts with eminent domain as well as 

economic and social disruption to the neighborhoods and businesses surrounding the new highway. 

For Syracuse, people feel there are no viable alternative routes for I-81 through the city, and 

relocation would be too costly a project for the city to undertake. Moving the Interstate function 

east to I-481 would simply shift the problem or a barrier to another neighborhood in Dewitt and 

take away Interstate travel from the city. 

The third option is to reconstruct the highway to today’s federal standards with an 

improved design, similar to Milwaukee’s approach in the 2008 completion of the Marquette 

Interchange of I-94, I-43, and I-794. The project had noise and aesthetic impacts and affected 
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pedestrian movement, and the new highway structure emphasized clean lines and bright colors, as 

well as allowing for artwork along the embankments and substructure. The successful aesthetics 

allowed for public art and other visual amenities, making the highway less of a barrier. The 

Interstate functions remained, and the same conditions kept traffic off of local streets and 

maintained access to key destination sin the city. The project benefited significantly from public 

involvement and was the most cost-effective option. 

Cons of the reconstruction of the Marquette Interchange were similar to the concerns of the 

old elevated highway. Aesthetics were greatly improved, but there was still a physical and 

psychological barrier, as well as air and noise pollution. The highway continues to occupy 

valuable real estate, and many people felt the opportunity was missed to improve the community 

and quality of life with new green space or major alterations by placing a focus on the human-

scale of the city, not the car-scale. 

The fourth option for improvement is based upon Boston’s Big Dig, the 2007 tunneling of I-

93 through downtown from nearby neighborhoods. The central lanes were replaced with a 

surface roadway and public parks, and a transit system upgrade to provide an alternative to car 

travel. As one of the most congested cities in America, the project prioritized pedestrian and 

street level mobility and significantly reduced traffic at the street level. The quality of life in the 

city greatly improved by creating new green space and reducing noise levels. While the highway 

was removed there was no sacrifice to mobility or connectivity. 

The most glaring negative to a tunnel highway is cost. The Big Dig was extremely 

expensive and ran up to five times the initial cost of the project. A mid-size city like Syracuse 

would need better momentum towards economic growth to warrant such an expensive project. 

Another example of this is Seattle, where a current project to replace the Alaskan Viaduct Way 

has slowed to a crawl, after a scheduled 14 months of tunnel boring has ballooned to four years, 

including two years and two billion dollars’ worth of costs to repair the boring machine. In 
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application to Syracuse, a tunnel doesn’t fit the geography or climate of the area, and the city 

can’t afford a multi-billion dollar project for tunnel boring. The tunnel would have to be 

ventilated, and most of the university and hospital commuters, two large traffic demographics for 

the city, wouldn’t even use the tunnel based on the proposed entry and exit ramps.2 From an 

economic standpoint, a smaller portion of that bill could be used for highway replacement and 

the rest for investment in the current institutions that drive the local economy. 

The last option for highway redevelopment would be to completely remove the elevated 

highway and instead replace it with a grid plan street-level boulevard, modeled after the city of 

San Francisco. Completed between 1999 and 2005, the Central Freeway was removed and 

replaced by a multiway boulevard with central traffic lanes, tree line medians, walking paths, 

parking, slower lanes, and commercial investment surrounding the boulevard. It is similar in volume 

and viaduct length to the previous highway and takes half of the traffic the old freeway took. It 

became a more visually appealing environment and led to significant redevelopment and the 

revitalization of the downtown area. It was the most cost-effective solution in the long run as 

maintenance costs for the road are less expensive than those associated with a highway. 

Despite those significant improvements, traffic operations on the boulevard increased 

travel times, which caused significant congestion downtown and shifted the traffic burden to other 

highways and local streets. Safety also became a concern because a long, heavily trafficked 

boulevard would actually reduce walkability and provide ales safe environment for pedestrians. 

With the rollout of autonomous vehicles, the plausible the amount of cars on the road will actually 

increase, causing more traffic problems at the street level.3 

 
Feasibility and Technological Progression 

 
Fixing or rebuilding the current failing infrastructure networks up to 2017 federal 

standards for highways and viaducts will only provide an ephemeral solution to an ever-occurring 
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issue plaguing cities. This would just kick the can down the road until the bridges need to be fixed 

again for evolving federal standards. 

The nature of cars has changed tremendously since the highway’s conception, including 

shifts in car weight, traffic volume, and a shift to the service economy. However, infrastructure 

rebuilding projects only catch up to the snapshot of transportation at the time of construction, 

never getting ahead of the issue.  

The nature of automobiles will continue to change as technology and society progresses. 

Therefore, viaducts shouldn’t get rebuilt to 2017 standards, they will be rebuilt to the standards 

of 2030 and beyond. 

Based on the development of the I-81 viaduct alternatives, the two options most likely to 

be chosen from are to rebuild the viaduct to new federal standards, or the grid plan option. The 

other two options, the tunnel and the open-air trench, are not feasible due to the overwhelming 

expense, drainage and maintenance issues including snow removal, existing infrastructure lines 

running below grade that would need to be rerouted, and they wouldn’t correspond with the 

geography and climate of Syracuse. Another option brought forward, the relocation of I -81 

through 481 or another side of the city, is not feasible for costs to demolish then rebuild a new 

highway, the economic and social disruption caused be redevelopment and eminent domain, and 

the impact on traffic operations. This project will include a partial rebuilding of the existing I-81 

viaducts to autonomous vehicle standards. 

Of the two most realistic options, the grid plan option is least feasible due to the 

increased traffic from bringing the high volume of cars to street level. It also doesn’t solve the 

issue of promoting foot and bicycle traffic and might actually discourage it with the increased 

traffic. Snow plows would also face more difficulty with the increased traffic on the streets.  
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Chapter 3 

History of Syracuse Infrastructure 

Syracuse grew increasingly due to its location as the center of the state as well as 

dependence on its resources that the economy was based off of, including salt. To transport goods 

as well as people west to Buffalo and east to Albany and eventually New York, new 

infrastructure lines were designed for the accompanying needs of Syracuse and the surrounding 

areas. 

The Erie Canal and the railroad lines sprang up in the decades of the mid-1800s. These 

infrastructure lines ran through the center of the city in relation to the main streets of Syracuse as 

well as the surrounding landscape. The Erie Canal ran east to west and the train lines both east to 

west and north to south with all lines intersecting at the center of Downtown Syracuse. These 

networks influenced the surrounding streetscape, as new roads and the city grid were built in 

relation to the train network and the Erie Canal. 

As the city evolved, the infrastructure lines changed with it, growing in tandem with the 

economic and social forces of Syracuse and Upstate New York. While the systems of infrastructure 

were monofunctional services, they ran in relationship to each other and to the context of the city. 

These megaregional constructs made the city accessible to all the residents of Syracuse and the 

surrounding areas. 

The conception of the interstate systems of I-81 and I-690 were completed in the mid-
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1960s. I-81 was deemed necessary to insure the city’s economic and social health and to remain 

as the crossroads of New York State. In most places running through the city the transportation 

networks were not constructed as arbitrary lines; they were drawn up in relation to the existing 

lines of infrastructure in the city including major roadways and train lines as well as in regards to 

the landscape. 

While not conceived of as a consequence, the bulky elevated viaducts ran through 

communities and areas of economic importance in the city, with off-ramps peering off into 

locations not in relationship to the importance of the streetscape below, and the highway system 

as w hole slowly eroded the city fabric. Over the decades this created a growing social and 

economic divide in the city of Syracuse. Syracuse University, one of the main economic generators 

of the city, was effectively cut off from the Westside and Downtown. The northern side of the city 

became its own district, separate from the southern side of the I-81 and I-690 interchange. 

The highways were designed based off of existing infrastructure lines but still resulted in a 

furthering divide of the city. The elevated viaducts created a dark side underneath that 

effectively served as a symbolic wall to the unified growth of the city. As the highway’s traffic 

volume increased due to the rise of more commuters and travelers in the growing suburbanization 

of Upstate New York, older infrastructure lines became disused and eventually obsolete. The Erie 

Canal was no longer of economic importance as transportation evolved and became more 

efficient, but the train lines in the city also receded to the outskirts of the city, including the 

movement of the main train station to the north side of Syracuse. 

The fixed population of the city also began to spread over twice as much terrain. “From 

1982 to 1997 the Syracuse metropolitan area grew by only 2% in terms of population, but it 

sprawled to cover 43% more land.”4 Sprawl is a serious issue that can be attributed to real 

estate as well as to highways that create travel over greater urban distances yet simultaneously 

creates a barrier between focal points of a city. Increased density of developments within blocks 
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of each other can mitigate the issue of urban sprawl. 

 

 

 

 

 

 

 

 

 

 

 

Chapter 4 

Erasure of the Urban Fabric: The History of the 15th Ward 

Today the elevated highway separates the university and hospitals from downtown, with 

dark and clogged streets underneath, surrounded by parking lots and unused space. This area 

used to be a dense neighborhood in the middle of the city as a strong community, but the 15 th 

Ward district was razed for the construction of I-81 and large-scale urban projects. 

Post-World War II, many African-Americans moved to Northern cities, where in Syracuse 

they settled in the 15th Ward, a neighborhood adjacent to downtown, forming a tight-knit 

community. Through the 1956 Federal Highway Act, the state approved a $500 million bond for 

a project that would raze the ward and erect I-81, essentially bisecting downtown. The city chose 

the area because it was the least costly option for the city to buy for redevelopment through 

eminent domain. Essentially separating Syracuse in two and destroying a close-knit community 

was not of concern to local leaders because it was argued that the city would grow through 
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construction and for people to easily commute to downtown from outlying areas. 

As an unintended result, poverty increased in the city and many residents fled to the 

suburbs and nearby towns. In 1969, Syracuse’s poverty was 72nd in the nation of cities with a 

population of 100,000 or more. Today the city has some of the highest concentrations of poverty 

for minorities, particularly African-Americans. Upper- and middle-class city residents moved to the 

suburbs as a result, many of them white. From 1950 to 2010, the white population in Syracuse fell 

almost 70 percent while the black population grew from 4,500 to 42,000.5 

Long-time Syracuse residents have seen most black-owned small businesses disappear 

over the years. These neighborhoods with the highest concentrations of poverty tend to have 

worse schools, fewer businesses (there not being enough consumers with disposable income to 

sustain them), and more violence. “There are no supermarkets here, just small convenience stores 

that advertise that they sell cigarettes and accept food stamps.”6 Urban sprawl is a serious 

concern for the city, covering more land with less usage. 

The highway did contribute to the city’s demise, but it is not the primary reason. The city 

was seriously impacted by economic conditions, the decline of manufacturing, and the closure of 

major plants, including Carrier in the mid-2000s. 

 

 

 

 

 

 

 

Chapter 5 

The Future of Infrastructure 
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Numerous portions of I-81 and I-690’s elevated viaduct series are severely deteriorated 

due to age and wear and are nearing the end of their useful service life. “This is particularly 

evident in the metropolitan Syracuse area, where the infrastructure is deteriorating and there are 

many highway design features that are non-standard by today’s standards.”7 60% of I-81 and I-

690 bridges are classified as ‘functionally obsolete:’ lane widths, load carrying capacity, 

clearance, approach roadway alignments don’t meet current bridge standards. 9% of bridges 

are classified as ‘structurally deficient’ in need of rehabilitation or are restricted to light vehicles. 

According to the I-81 Corridor Study by the New York State Department of 

Transportation, it is recommended that all bridges from the 1950s and 1960s era be replaced 

rather than rehabilitated due to their overall age and condition due to use and climate effects. 

Currently, the traffic conditions in Syracuse are subpar, as the I-81/I-690 Interchange has sections 

where the accident rates reach five times the statewide average within a 1-2 mile span. The non-

standard design features in this area contribute to the above average rates. This proposal will 

seek to alleviate traffic conditions through smart design and the implementation of autonomous 

vehicles. 

Autonomous vehicles will have profound impacts on the form of our urban environments, 

fundamentally reshaping infrastructure and the land use in cities. The full potential of the new 

transportation cannot be realized without implementing significant changes to our current city 

environment. 

With cars being able to drive themselves, this will lead to decreased car ownership and 

the ability to create an autonomous shared fleet system. Autonomous vehicles have the ability to 

bridge the divide between public and private transportation, with the implementation of a shared 

fleet system, which could run at a public transit-like organization. Autonomous vehicles, along with 

driver-led cars, can operate in both urban and suburban contexts, on highways or country roads, 

and any type of infrastructure supportable for automobiles. This proposal will focus on the urban 
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implications of autonomous vehicles, particularly in Syracuse. 

As previously stated, the real barrier to autonomous vehicles is in infrastructural rather 

than technological progress. Autonomous driving provides a plethora of advantages, from 

reduced traffic congestion on roads, mitigated emissions, to improved safety with the reduction 

and eventual elimination of human error in driving. 

 

 

 

 

 

 

Chapter 6 

Moving Forward: Approach to Integrating AV Infrastrucure in Urban  Environments 

What is Syracuse today? It is a city with a gash of a highway and an absurd quantity of 

parking surrounding it. This causes artificial divides and forced districts within the city. This 

problem is not isolated to Syracuse. Other major and mid-size cities with an interstate highway 

running through it have this same problem (Cincinnati, Pittsburgh, Providence, etc.) Open land is 

scarce in cities, but what happens when it becomes available over time? Autonomous vehicle 

technology has the potential to mitigate infrastructure’s footprint and parking structures as they 

increase in usage. This thesis will provide a flexible methodology and framework that can be 

tailored to the specific requirement of each city. 

In an urban environment, there are three distinct domains. The city fabric as a whole, the 

infrastructure of a city, and the adjacent spaces to the infrastructure. Cities flourish. They grow 

and develop over time. Infrastructure is stagnant or in slow decline, a snapshot of the city at the 

time of construction. The spaces surrounding the infrastructure are dead space. It’s unused or 
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unwanted, often seas of parking lots. 

Cities grow and evolve over time. They are organic and continually undergoing operations 

and transitions. Why does infrastructure not respond to the inherently changing city? 

The objective of this project is to mend city fabric to match developing needs and the 

strategy of doing so is to advance the city through low rise and high density surrounding and 

within union of the city’s infrastructure. Development should be approached on the different 

planes of the city: the ground, the viaduct, and the air in span. 

The ground deals with the existing fabric to redevelop blocks and streets with community 

stores. Ground program will also support and benefit AV technology and organize with the 

preexisting fabric as open space allows. This is important because new infrastructure will offer a 

lot of empty ground and unused structure. Parking lots will become vacant, and parking garages 

will become abandoned structures. The city will benefit from low rise and high density to 

encourage mixed-use areas and pedestrian traffic around the site. Repurposing can also create a 

character of place and join better with the densification of streets and blocks – facilitating a 

community-based and context approach to Syracuse’s development. 

At the viaduct level, the highway plane above allows for the efficient travel of vehicles 

without interfering with the ground context. The old infrastructure can be partially spared and 

repurposed for new transportation: foot traffic, to increase circulation within the city and ease of 

access to the site. 

Above the viaduct would be the last zone of the city to be developed. By increasing 

density on the ground with commercial developments, housing and residences can be above the 

ground commotion and the highway lines. As the city develops over time, low rises can increase in 

size to high rises. This creates flexibility, aggregation, and organic development from a central 

anchor space: the highway infrastructure. 
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This project accepts infrastructure not as a divider of the city but as a seam – an anchor 

that the city develops around. Building up the density of Syracuse can help mend a broken city 

fabric while accepting new driverless technology and its accompanying infrastructure can propel 

the city and its economy forward. By being in unison with new autonomous vehicle infrastructure, 

the urban environment can develop naturally while restoring what needs to be repaired. 
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