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Rail



Light Rail and Heavy Rail

•	 Streetcar
•	 Trolley

•	 Tram / Tramway
•	 Rapid transit

•	 Regional rail
•	 International rail

•	 Intercity rail
•	 Commuter rail

Heavy rail is also called:

Light Rail Heavy Rail
Light rail is also called:



Light Rail Heavy Rail

Light Rail and Heavy Rail

•	 Electric railway system
•	 “Lighter” passenger capacity than heavy rail.
•	 Shared or exclusive rights-of-way.
•	 High or low platform loading.
•	 Multi-car trains or single cars.

•	 Electric or diesel railway system
•	 “Heavier” passenger capacity than light rail.
•	 Separate rights-of-way from which all other 

vehicular and foot traffic are excluded. 
•	 High-speed passenger rail cars.



Chicago’s Rail Systems

Metra “L”



Light Rail and Heavy Rail

Is the Chicago “L” a light rail 
or heavy rail system?



Light Rail and Heavy Rail

Is the Chicago “L” a light rail 
or heavy rail system?

Heavy rail!
(One of only 4 heavy rail 
urban rapid transit systems 
in the country.)



Monorail

Electric or diesel railway system.

Single-rail track.

Elevated, at grade, below grade, 
or in subway tunnels.



Monorail

The cars are suspended from or 
straddle a narrow guideway. 

The cars are wider than the 
guideway that supports them.

Can be manned or unmanned.

Shared or exclusive rights-of-
way.



High Speed Rail

Minimum speed on modified 
traditional track: 124 mph (200 
km/h).

Minimum speed on specially-built, 
dedicated high speed track: 155 
mph (250 km/h).

Maximum commercial speed: 186 
mph (300 km/h).



High Speed Rail

Runs on steel rails, powered by electric 
current.
•	 Fairly backwards-compatible with 

conventional heavy rail tracks and their 
existing train stations.

•	 Requires larger turn radius than 
conventional heavy rail trains, though.

Less energy-intensive than Maglev.

The spacing of stops along the route 
contributes the most to energy 
consumption.



Operational High 
Speed Rail lines
in Europe, 2013

High Speed Rail



Maglev

Maglev = Magnetic Levitation

Average commercial speed: 156 mph (251 
km/h)

Maximum tested speed: 267 mph (430 
km/h)

Basic components:
•	 A large electrical power source
•	 Metal coils lining a guideway or track
•	 Large guidance magnets attached to the 

underside of the train



Maglev

Maglev trains have no engine. Instead 
of using fossil fuels, the magnetic field 
created by the electrified coils in the 
guideway walls and the track combine to 
propel the train.

Why High Speed Rail is less energy-
intensive:
•	 No wheel resistance means it does not 

require the energy that railed trains need 
to start moving.

•	 On the other hand, magnetic levitation 
requires continuous energy consumption 
to keep the train moving.  This can exceed 
the energy needed to start rolling a railed 
train’s wheels.



Bus



Extra Capacity



Individual or articulated buses.

At grade, dedicated right-of-way.

Cheaper alternative to rail 
construction.

Fairly flexible routes.

Bus Rapid Transit (BRT)



Separated from other traffic by:

•	Physical barriers, or

•	Visual barriers, or

•	No formal delineation

   (such as rush-hour-only routes).

Bus Rapid Transit (BRT)



Platform boarding for level entry.
This helps:
•	Handicapped individuals
•	 People pushing strollers
•	 Travellers with wheeled luggage
•	 Everybody else! 

(Boarding is faster for everyone when 
they don’t need to climb steps to 
board the vehicle.)

Bus Rapid Transit (BRT)



Truck



Traditional

Farming, Short Haul Trips



Modern

Commercial Freight,
Long Haul Trips

Public Health and Services



Car, Motorcycle,  Bicycle



Cars

What we expect



Cars

What we get



Motorcycles

OH NO



Motorcycles

O H  N O E S



Motorcycles

MULTIPLY EVERY RIDER IN THE PREVIOUS 
PICTURE BY SEVEN . . .

OH NOES TO INFINITY



Bicycle



Transportation and Energy Use

•	 25% of the world’s energy goes to transportation
 (1/3 in U.S.)
 - 1/3 in another 12 countries

 - 1/3 for the rest of the world

•	 95% of transportation energy is from oil
•	 30% of CO2 emissions from transportation
•	 1975-1995: Car ownership and car travel doubled
 - Projected to increase by 55-75% by 2020



How did transportation become so energy-intensive?



Land Use



Walking

Streetcar

Cycling

Car

Car with freeways

Streetcar routes

Freeway routes

6 miles

City center

Development Stages of the American City



Walking

Streetcar

Cycling

Car

Car with freeways
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Development Stages of the American City

•	Four general stages
•	Based on 1-hour commute to the 

city center
•	New technology speeds up 

commutes
•	A faster commute encourages 

people to build homes further 
from the city center, since people 
can travel further than before in 
the same amount of time.



How does the car change the way we interact with our environment?



How does the car change the way we interact with our environment?

Street space



Street life

How does the car change the way we interact with our environment?



Streets through habitats

How does the car change the way we interact with our environment?



Are cars affordable for everyone?



If cars have so much effect on density, what does “density” look like?



If cars have so much effect on density, what does “density” look like?



Transit-Oriented Development (TOD)

Response to suburban automobile 
dependence.

Brings higher densities of buildings and 
mixed-use development within walking 
distance of transit stations.



Transit-Oriented Development (TOD)

A destination is considered within 
walking distance if it is within a half-mile 
or one mile. 
•	 Half-mile distances encourage more people to 

walk when they have the option of walking or 
driving.

•	 One mile is generally considered the 
maximum distance that most people are 
willing to walk to transit.



Transit-Oriented Development (TOD)



•	A proposed city designed for 
pedestrians and bicycles rather 
than for cars.

•	Trains or buses travel in 
continuous loops between each 
district, taking people anywhere 
in the city within 35 minutes.

•	This diagram shows a city that 
could support a population of 1 
million residents.

Car-Free Cities



Car-Free Cities

Denser built 
environment.

More 
undeveloped 
land for: 
•	 Environmental 

protection
•	 Food 

production
•	 Recreation

(A closer look at 

districts of the 

Carfree City design. 

For more 

information, visit 

www.carfree.com)



China’s Future Car-Free-ish City: “The Great City”



“The Great City”


