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Introduction

Cities are often looked critically in terms of their suitability for human living, most commonly referred to as livability. The livability of a city can be determined by
a number of factors, such as accessibility, affordability, safety, publicly accessible green space, and employment potential. Each year cities experience an influx
in population growth as college graduates search for a new place to live and work. As this wave of young people enters the city they are looking for two things:
employment and accessibility. A city is then, by consequence, measured on its ability to efficiently transport a large number of people from one location to an-
other. Accessibility to transit is key to this younger, less financially established generation in terms of their perception of the livability of a given city. As this circu-
lation of people plays a critical role in the fundamental aspects of a city dweller’s day, it is important that cities have efficient and effective public transit systems.
It is in conjunction with this ability to move the masses that cycling comes into play. As a vehicle for transporting a large quantity of individuals from point A to
point B at a low cost, cycling has the potential for increasing the quality of life for those living within a city. Both cycling and public transit can further a city’s liv-
ability in terms of how accessible that city is to the average inhabitant. By increasing the number of bikeable miles within a city, the city’s livability also increases.

At the turn of the century and in the first decades of the twentieth century, the rapid dissemination of the motor vehicle not only changed so-
cio-economic factors within the United States but also changed the environment and the landscape indefinitely. Henry Ford brought the Ameri-
can people not only a quality product, but efficient assembly methods, affordability, and consumer desire, the combination of which has been a driv-
ing force in consumer motor vehicle markets for nearly a century. Today, “the United States is the most extravagantly motorized nation in the history of
the world” [1] and as consequence, this automobile-centric culture, has brought urban sprawl, severe traffic congestion, and pollution to American cities.

Traffic congestion is a problem that the majority of the world’s most populous cities are currently facing, and is in no way unique to North America. Specifically,
this issue can be found plaguing many of Asia’s most populous cities. Western Europe on the other hand, by and large, has tackled the problem of vehicle con-
gestion better than most. As will be discussed at length in the following chapters, European cities such as Copenhagen, Denmark have not only made their pub-
lic transportation more efficient and appealing but have also created a bicycle friendly environment for commuters. While cities like Copenhagen are thought to
be exceptional and unlikely to be replicated, especially in North America, the time has come when a change is no longer wanted but is now urgently needed.

As private automobile ownership has steadily increased since the 1950s, congestion in the United States has also risen. Traffic congestion costs the American econ-
omy, “$115 billion every year in wasted time and fuel — or $808 per person, a figure that has increased by 50 percent in the last decade” [2]. As populations with-
in cities increase, the more important it becomes to promote a city’s livability. People must be able to access stores, work places, and parks without having to
continually be concerned with personal safety. Mass freeways and crowded boulevards infested with tired drivers and desperate taxis make for treacherous liv-
ing conditions for those on foot, on bike, and in neighboring vehicles. A decrease in vehicular use within cities not only decreases noise and air pollution but
also promotes a healthier, less stressful lifestyle. The time has come for local and national governments to invest less in infrastructure catering to the automobile
and invest more in public transit. Changes needed to accommodate infrastructure to better promote cycling for smaller trips within cities as well as walkability
is comparatively small to the infrastructure needed for automobiles. The goal should not be to eradicate vehicles from American cities but to decrease their use
for extraneous trips that can easily be accomplished daily on foot or by bike. The changes are small, but the implications that accompany them are enormous.

This project will analyze the successful design of three cities that have successfully implemented a safe transit system for cyclists: Copenhagen, Den-
mark, Amsterdam, Netherlands, and Portland, Oregon. As will be shown, the changes made to these cities has increased walkability and livabili-
ty. This project will also analyze the unsuccessful attempt of creating a cyclist friendly city in New York City and why the city’s efforts have largely
failed. The project will conclude with a study of Boston, Massachusetts and a proposal for a redesign of its street system with infrastructure for bicycle
commuting, making it a more sustainable and livable city to reside in. Applications of successful design elements derived from a bicycle and pedestri-
an transit analysis of four cities: Copenhagen, Amsterdam, Portland and New York City, will allow Boston to become a more sustainable, healthy, and livable city.
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CAPACITY OF VARIDUS TRANSPORT SYSTEMS

The city's infrastructure is congested and in general there
is a struggle for urban space. That is why it is important to
make the best use of the space.

The green means of transport take less spoce per person and
thus they ensure better use of the scarce urban spoce. The
figure shows how many persons one track of each transport
mode can carry per hour. E.g. the some spoce can carry 7-10
times as maony cyclists as cars.

bicycle is the average
person’s mode of transportation

number of bicycles

560,000 bikes, but only 519,000 people

cycle track

cultural identity, local and national policy, and design
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Obesity rates in adults in the USA
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flow and circulate

“first, last
and toughest mile”

cycle tracks
have become the most direct route for travel

Sidewalks, bike lanes, and ve-
hicle lanes are positioned at different elevations

bold blue stripes
separate traf-
fic lights
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Raised Cycle Track

334 kms of cyche tracks
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18 kms of cycle lanes - none planned
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average means of transport

protests about car-centric policies

car-free Sundays

policy change in favor of the bicycle.

national government reoriented
its philosophy
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decentralized method of transportation

prioritizing the most
vulnerable road users

critical mass of cyclists is
needed

cut total traffic fatalities roughly in half

normal
traffic participant with equal rights

motor vehicle
driversalso cycle

integration of
cycling lessons into the Dutch school curriculum

incorporate bicycle educationinto the required
curriculum
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five main requirements for bicycle-friendly infra-
structure
safety, direct routes,
comfortable surfaces, attractive environments, and cohesion of
routes

direct
short and rapid routes
build comfortable surfaces
establish an attractive and socially safe environment free
from air and noise pollution cohesion of logical routes
completely
user friendly
re-
served for cyclists
lanes hold legal status
strict

enforcement of the laws
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popularity of cycling has increased

good park-
ing facilities are needed

safety and prevention of
stolen bikes

sustainable option healthy life style
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providing more livability
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Portland’s Bikeway Network

\ \ incorporated into the city’s infra-
¢ structure
- [
7
hugeroleinthe subculture of Portland
| i ;s five percent
LecenD e AR of the city’s commuters travel by bike
e Off-Street Trails ,' O \j;\.r : e
e Rondway” T before 1980 . . :
Separated In-Roacway signifies a paradigm shift
Portland's Bikeway Network
\ “good bones”
\
- designed around frequent transit service
0 ‘ — .!‘
LEGEND 4 = -
— Off-Strect Trails | o R |
e N A 2012

Utilizing existing
systems

’goston cycles




Portland

Portland, through , regulations, and infrastruc-
ture, was able to accommodate and encourage the city to cycle. In just over a de-
cade Portland was able to triple the mileage of its bikeways and renovate most of
the bridges over the Willamette River. The river runs east of the compact, thriving
downtown area, allowing for a more extensive and safe path for cyclists to trav-
el in order to reach the city center [45]. The city is covered with directional signs
and pavement markers for riders and downtown signal lights are set at speeds be-
tween 12 and 18mph, which are slow enough for cyclists to keep up with traffic flow.

Long before Portland’s bicycle movement began the state of Oregon adopted
a law that required at least one percent of funding given to roads be spent on ac-
commodating cyclists and pedestrians [46]. This bill is still in use today and is

known as the . Though this may not seem like much, it has in fact
remained one of the most powerful tools to be utilized by bike activists in Ore-
gon. The money from the Bicycle Bill helped fund several projects as well as aid in
the creation of a rudimentary system of bikeways in various parts of the state [47].

In 1975, the State legislature passed a land-use program requiring each city to
draw an around its fringe and direct new devel-
opment inside of it [48]. Political leadership at the time

, pushing, “for a compact city that would maintain a strong, live-
ly downtown and close-in middle-class neighborhoods” [49]. The urban growth
boundary has enforced a restriction on the amount of development spread
outside the city, forcing development to remain within the city’s boundary.

Another upsurge began in the early 1990s with the establishment of the

, Which emerged as local activists began to gather and
discuss thecity’s bicycle related shortcomings. United States Congressman and former

Portland Transportation Commissioner, , was a strong bike advo-
cate and was largely responsible for the push to draw up a
for the city and stick to it [50]. , Blaumenauer’s chief engineer

and advisor on the project, found ways not only to make notable changes in the infra-
structure but also to change the culture of the city and ultimately

as a form of transportation [51]. Finally in 1996, Birk was able to grow the bike net-
work enough for the city to , calling for a
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mixed
successes and failures

without effective implementation

New York City was designed for cars

building more bridges and
highways
more congestion

traffic is still
a major concern within the city
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shift in investment

population increase of one million over the next twenty
years
95 percent of commuters get to Manhattan’s busi-
ness district by transit, bicycle, or on foot 45 percent of New
Yorkers do not even own cars
200 miles of bike lanes

750,000 vehicles enter the central business district of Man-
hattan each day

The more space
you provide for vehicle traffic the more vehicles the space attracts
tolls

charge for vehi-
cles entering Manhattan
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“Citi Bike
goal of
doubling bicycle commuting
10% of auto trips are under a half-
mile, 22% are less than one mile and 56% are less than three miles

65,000 rides with users accumulating over 200,000 miles

bikes

are too heavy

inexperienced
volume

North America’s largest bike share system
7 million trips and has roughly 100,000
annual subscribers

expanded sponsorship
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developed through
an expansion of small immigrant neighborhoods

defining moments for city
planning in Boston Central Artery

elevated six-lane highway

accommodate nearly 75,000 vehicles each day
200,000 vehicles each
day

putting annual costs to motorists in wasted time and fuel at an esti-

mated $500 million annually
physical barrier

alternative solution
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“Big Dig”
cost of $15 billion

replace
the six-lane elevated highway with an eight-to-ten-lane underground
expressway

extend the reach of the Massachusetts Turnpike (I-90)

decreased traffic congestion during peak hours
12% reduction in citywide carbon monoxide levels
creation of over 45 parks and public plazas

al-
ternative means of transportation

underfund-
ed and over-capacity

failed to discourage citizens from using pri-
vately owned vehicles
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bicycle-centric legacy
“Boston Bikes”

2,500 bicycle

parking spaces

bicycle network of 65 miles
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bikeable miles
primary routes

secondary routes

“first, last and toughest mile”

drastic increase in their citizen ridership

pay attention to
the smaller details
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Conventional bike lane

“conventional bike lanes”

no physical barrier

“buffered bike
lanes” buf-
fer space or physical barrier

Buffered bike lane

“cycle tracks”

physical-
ly separated from motor traffic and are distinct from side-
walks
| o ease traffic flow and decrease overall conges-
Raised Cycle Track tion 9
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most vulnerable

“bike boxes”

cross mark-
ings that extend through the intersection

Median refuge islands

navigate only one direction of
traffic at a time
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most effective signal

used to improve identified safety areas

Colored pavement increasing
street presence

Way-finding signage

comprehensive
and uniform sign system
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low
motorized traffic volumes
give cyclists priority over vehi-
cle traffic

incorporation of vegetation
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