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Bus Rapid Transit and the American Community

Bus Rapid Transit Competition
1. OVERVIEW
1.1 Introduction
American communities face daunting transportation dilemmas as
they begin the 21st century. Congested streets and highways, filled
with cars, have diminished the quality of life and the quality of the
environment. Rail transit has been a traditional option to the
automobile, but these systems are extremely costly and cannot
consistently serve emerging transportation needs. As the need for
practical alternatives in mass transit grows, new ideas are emerging
that reconsider the role that buses can play. By combining key
attributes of the “autobus” and traditional high volume transit
systems, Bus Rapid Transit (BRT) offers a viable alternative for many
communities. With new vehicle designs, better ways to serve riders
needs, integration of emerging technology and innovative designs for
stops and hubs, BRT promises to offer many advantages. Europe
and other parts of the world have embraced this bus-oriented
approach to transit with great success, and several American
communities are introducing pioneering BRT systems in this
country. But the Bus Rapid Transit option is still new and not fully
tested, and the opportunities have not yet been tailored to the realwork challenges our communities now confront.
This competition has been created to solicit inventive ideas to
dramatically change bus design and to provide new thinking about
the systems and the communities that Bus Rapid Transit systems will
serve. It provides an opportunity to demonstrate how BRT can
truly enhance the quality of life and of the environment.
WestStart, a non-profit incubator for transit and transportation
technologies, the Federal Transit Administration (FTA) and the
seventeen member communities of the Bus Rapid Transit
Consortium (BRTC) have joined together to support and sponsor
this ground-breaking multi-disciplinary design competition.
Recognizing the broad implications of new buses and Bus Rapid
Transit systems, the competition has been organized designed to
bring together the collaborative insights of industrial designers,
engineers, architects and landscape architects, planners artists and
any others who can contribute. The outcome of this competition
will help introduce a new, cost-effective and environmentally friendly
system of mass transit to serve the current and future needs of the
American Community.
The competition consists of two phases. Phase I is a preliminary
sketch design for a Bus Rapid Transit Vehicle. This is intended to
require a short time frame effort to establish preliminary, creative
ideas. The best results of this sketch problem will share $30,000 in
awards, to be announced at the end of the process. The submittals
Competition Program (text ver).
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will be reviewed by a committee of Technical Advisors, who will
prepare technical comments. The images of the Phase I entries and
associated technical comments will then be made public and
available to all entrants. The early bus concepts can then be
improved and enhanced, using this information, as part of Phase II.
Phase II requires entrants to provide a final bus concept design, and
illustrate how it would operate in the context of a particular
American community. In addition to a refined bus design, the
entrants will submit ideas on the system, infrastructure and
enhancements that would fully integrate Bus Rapid Transit into that
community. Awards totaling $70,000 will be distributed among
meriting entries for Phase II.
It is hoped that ideas generated by this competition will directly
assist in future design and procurement of Bus Rapid Transit
vehicles. The Federal Transit Administration hopes to pursue
opportunities to involve winning teams in the process of advancing
new bus design standards that may be used in cities and nationwide.

Passengers board and alight via a
special tube on Curitiba's central
transit routes so that boarding is not
delayed by fare collection.
(FTA
website)

1.2 Background
Bus Rapid Transit uses buses to provide high volume or high-speed
service through special design of vehicles and infrastructure, and
through new approaches to operations. In simple terms, Bus Rapid
Transit can provide many of the characteristics of rail rapid transit;
however, it has additional advantages in flexibility, cost and
practicality not offered by other technologies.
BRT is a relatively recent concept that has been adopted by a
growing number of communities internationally, and is now being
widely explored in transportation planning in this country. There are
several examples of its full implementation, that have helped inspire
a close look at the advantages that BRT might bring to other
communities.
The prototypical example of a BRT system is found in South
America. In Curitiba, Brazil, planners were confronted with a
rapidly growing urban population. They sought to direct the urban
expansion and simultaneously create a transport system that could
be flexible, affordable and sustainable. They outlined a Master Plan in
1965, limiting central area growth and encouraging commercial and
service sector extension along two north-south transport arteries,
radiating out from the city center. The Master Plan targeted
economic support for urban development along these corridors
through the establishment of industrial zones. The plan called for
the integration of land-use planning, economic development, and
traffic management, and transportation systems. It encouraged local
community self-sufficiency through district-based education, health
care, recreation, and park areas. Bus Rapid Transit was established
as the transport spine for the corridors, reducing downtown
congestion.
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The plan has been highly successful in many ways; in terms of Bus
Rapid Transit, this system accommodates 70% of travel within the
city. This is accomplished with dedicated high-speed bus lanes and
pre-pay bus stops, similar to many rail transit systems. With a low
reliance on the automobile, the downtown is now a vibrant district
restricted to pedestrian traffic, accessible to all. Buses are viewed as
a fundamental amenity.
In America, this view is rare. Bus and bus travel are most often seen
as a second or third ranked choice. Americans have established
such a strong preference for automobiles that the majority of
planning and development has been geared to the automobile.
Today, cars are overwhelming our streets and roads, dramatically
diminishing the quality of life.
Rail-based transit is an excellent alternative to the automobile, but is
available in relatively few communities. Unfortunately, rail transit is
extremely expensive to create or expand, and communities that
could benefit from these systems find that they are not realistically
available, even in the long term.

Curitiba Terminal (Curitiba Website)

But this was not always the case. Before the introduction of the
automobile, urban and suburban areas were linked by an extensive
system of streetcars and intra-urban rail lines, so that patrons
needed to walk a few blocks at the beginning and end of each trip.
The system was so extensive, it is said, that one could cross the
country on these local and regional networks without interruption.
At the turn of the 20th century, a brief time ago, the internal
combustion engine and the assembly line began to change this
landscape, through the vision of Henry Ford and many others. In
1914, the Ford Motor Company produced 308,162 cars alone.
When the last Model T rolled off the assembly line in 1927, the
company was producing an automobile every 24 seconds. The
automobile was ushered into every city and towns with few
reservations, representing future-oriented change.
This attitude was expressed in many forms, and by mid-century,
American’s were offered cars as expressing the spirit of individuality
through iconic, exuberant designs. Exemplifying this attitude were
the exhibits at the New York World Fair of 1939, in which
automobile manufacturers presented a future based on the car. "As
every driver knows, there is still little pleasure in being at the wheel
when entering or leaving large cities. No one thing will add more to
the efficient use and joy of the motorcar than the correction of this
condition," quoted the Highways and Horizons literature. The city
would have to change to embrace the car, and it would take great
energy and investment.
An influential force behind this movement was General Motors,
supported by the set designing experience of Norman Bel Geddes.
Bel Geddes, practiced at bringing imaginary worlds to life as a
Broadway set designer, rendered a fantastic future. Cars were king,
traveling to and from the city on eight-lane highways. It was a future
Competition Program (text ver).
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that was fast and efficient with personal travel reaching speeds over
one hundred miles-per-hour saving time and energy. This exhibit
was the most popular at the fair with over a million visitors.
Supporting this vision were the planners and builders of our
communities. Particularly influential were the visions of two design
giants practicing at that time: Frank Lloyd Wright and Le Corbusier.
Frank Lloyd Wright’s planning ideas predicted the suburb and the
reliance on the car in his creation of “Broadacre”, a theoretical
community. Based on a one-mile grid that was the measure of
westward expansion, each section of the new development would
contain a different necessity of life: civic, industrial, housing and free
time. Placing each person on a one-acre piece of land, large enough
to provide for subsistence agriculture, Wright planned for a
dismantling of the city. This vision was in part a reaction to the
depression of the urban economy in the 1930’s, and relied heavily
on the car for travel. Wright loved the automobile and has been
credited with the introduction of the carport that later, fully
enclosed, became the garage, an icon for this new way of life.

1925 Yellow Coach, Model X (Museum
of Bus Transportation)

Le Corbusier also favored the automobile in his “city as machine for
living.” His ideas centered on large structures that would house
everything necessary for life from shops and work to housing.
Outside these huge structures would be continuous natural
landscapes. The street blocks became enormous, forcing motorized
transportation along wide, dedicated arterials. Corbusier expressed
his fascination with the car through its choice as the means of travel.
This vision was translated into the reality of new development
projects throughout the world, with a major additional requirement
overlooked by Le Corbusier: the parkland he envisioned was
needed for vast parking lots.
At the millennium, The 1939 World’s Fair vision of speed and
efficiency has not been fulfilled. As the number of cars has increased,
congestion has often become overwhelming; the average individual
now spends 40 hours a year stopped in traffic. The car has reshaped
the city and the suburb, with many negative environmental and civic
consequences.
Lewis Mumford, the great planner and champion of the city,
predicted the current American condition. He described "the
townless highway” as the dispersed development patterns typical of
so much of America today. But he also predicted that this condition
would once again be replaced with ”highwayless towns” better
serving the needs of human association and interaction. Today,
communities are beginning to reverse a long-standing trend that
constantly expanded roadway capacity. Instead, they are looking to
new models for development and transportation that emphasize
community and the environment.

1925 Yellow Coach Model
(Museum of Bus Transportation)

Peter Calthorpe is an originator of the New Urbanist movement
that exemplifies this new trend. He has placed renewed emphasis on
what he terms “Transit Oriented Development”, creating pockets
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of development around transit stops, activating the space and
making the transportation integral to the community. Santiago
Calatrava is an engineer who has created one of the most poetic
versions of this idea, linking the design for transportation to an
urban location. Stadelhofen Station in Zürich, Switzerland, is a
beautiful representation of the train as the physical and spiritual
backbone of the community.
All of these emerging visions stress the importance in integrating the
design and purpose of the transportation system, its technology, and
the communities that they serve.
The role of the bus needs to be re-examined in this context. In
many communities today, the most efficient form of public
transportation is the bus. It is designed as a practical vehicle to
move passengers along existing roads using flexible schedules and
routes. But viewed against the background of emerging community
priorities, every aspect of bus design, infrastructure and operation
can be reconsidered. Bus Rapid Transit is the expression of a
systems-based approach that could integrate other community
needs.

1930 Pickwick Stages System Night
Coach - Alsacia. Three additional units
were built without the extended rear
section. (Museum of Bus Transportation)

1.3 THE BUS RAPID TRANSIT (BRT) CONCEPT
Several communities in the United States, and many communities
abroad, are implementing new technologies in vehicles and
infrastructure that allow buses to serve as a true rapid transit
service.
Exciting possibilities are being explored through bus design that
meets new transportation goals, is environmentally cleaner and is
more customer-oriented, user-friendly and visually appealing.
These design advances are complemented by imaginative application
of systems design for platforms, stations, scheduling, ticketing, and
flexible use.
In some areas, standard buses and interactive traffic control
technologies provide express service on regular streets and
highways. In other places, more advanced solutions use or propose
dedicated busways and guideways, as well as special systems that
allow buses to operate more like traditional rail vehicles during all
or part of each trip.
There are also parallel and potentially related new transportation
concepts emerging today that also may merit consideration as part
of New/Bus Rapid Transit system thinking. A new paradigm under
current discussion is to ensure that the transit customer has the
entire trip they are interested in, solved by the transit provider.
Some call this experience the total trip from “door to door”. That
means we no longer think of transit taking care of just a specific
segment of the trip but the entire trip with no hassles for the transit
customer.
Also under consideration are making transit stops
Competition Program (text ver).
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destinations and/or providing relevant services at these transit stops
and stations. This can further expand the concept so that the
experience eliminates those side trips necessary to perform errands
and provides personal customized transportation options to get you
to and from the station.
These include:


Transit stations that serve multiple purposes,



Special "multi-modal opportunities" at transit stops or stations,
allowing transfer to special shuttles, multi-user cars and bicycles
to complete a leg of a trip



Automated parking location and reservation systems at
commuter transit locations



Intelligent delivery/receiving of parcels at sites located within
transit stations



Transportation information and communication services (on
board and off board)



Transit-oriented planning and development

Illustrating a Bus Guideway at a station
(Simulation). Lane Transit District, Eugene
OR (BRT web site)

Unfortunately, the full potential of these approaches has not
been widely investigated in most American communities.

1.4 GOALS
A design competition of this scope can raise public awareness, as
well as encourage government and private support for this
innovative approach to public transit. At the same time, an
interdisciplinary approach should encourage broad participation,
innovative designs and the highest quality of entries.
The primary goal of the competition is to provide a forum in which
professional and academic teams can…




Develop and devise innovative concepts for new bus platforms
Integrate these new generation buses through implementation
of Bus Rapid Transit
Encourage enhanced planning approaches as well as the
introduction of transit enhancing technologies and services.

Competitors will be encouraged to design new vehicles that can
better solve the needs of cities, towns and patrons as part of the
rapid transit system. New vehicle designs must meet specific
technical criteria and address practical, technological and aesthetic
considerations. Participants must also show how new visions of
integrated/intermodal transportation can contribute to communities
through imaginative approaches to transit, its stops, stations, nodes
or links, its infrastructure and its application.
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More specifically, the goals of this competition include:


Explore new and creative ways to save time, reduce congestion
and improve the quality of life through transportation.



Include the contributions of multiple disciplines to ensure that
the ideas respond to many perspectives on vehicle and
station/stop design.



Integrate new designs for buses that would best serve changing
American communities as part of Bus Rapid Transit systems.



Apply new approaches to bus systems – including routing and
service/communication opportunities associated with stops and
stations
-- information systems, intermodal transport
integration and other opportunities that would improve the
quality of life for the ridership.



Investigate new opportunities to link emerging technologies to
bus design and enhance Bus Rapid Transit conceptually and
practically.



Reveal how bus design and bus-related systems might be
tailored to different American communities, recognizing
opportunities for both small and large cities, and for different
regions of the country.



Advance the ideas created through this process into a public
forum to expand awareness of the potential for innovative
approaches to bus design, Bus Rapid Transit and the systems
and technologies that can improve American communities.

Concept drawing of a frontwheel drive
bus using battery powered electric
drivetrain. (CALSTART Archive)

2. COMPETITION CHALLENGE AND PROBLEM
STATEMENTS
This section of the Program establishes the challenges addressed by
this competition. After defining several key terms, this section sets
out the specific problem statements for the two phases of the
competition.

2.1 Competition Challenges
Converging trends require new approaches. An increasing number
of vehicles per household, the dramatically increased number of
miles traveled over the last decade, and the nearly full employment
economy have led to substantially greater traffic congestion air
pollution and increased energy use. More dual working member
families, the rise in single person or single parent households, the
increased pace of innovation in the digital economy, among other
compelling reasons, have caused people to place an increased value
on what little personal time they still have and on their quality of
life. All of these trends are increasing the demand for new faster,
efficient transit opportunities.

Competition Program (text ver).
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Bus Rapid Transit vehicles and infrastructure represents an
opportunity to provide faster more efficient transportation for a
segment of the trip.
Transit enhancements or integrating
customized personal travel options and offering key services that
eliminate trip-chaining or errand trips for riders at stations or stops
offers a much faster and more efficient total door to door trip that
appeals to time-stressed travelers.
This section of the Program establishes the challenges
addressed by this competition. After defining several key
terms, this section sets out the specific problem statements for
the two phases of the competition.
Overall Challenge
Create a clear and compelling vision for new Bus Rapid Transit
vehicles and illustrate their potential to enhance the quality of life in
American communities with imaginative new concepts for the Bus
Rapid Transit systems, infrastructure, and related transit
enhancements. The entry must combine imagination with
pragmatism, as both qualities are needed to support this emerging
approach to transportation.
As part of the overall challenge, the Sponsors seek ideas for three
aspects of Bus Rapid Transit:


Bus Design - Concept designs for new buses must be created
that are different from past designs because of their use as
rapid transit vehicles. These vehicles must support with
excellence the needs of patrons and operators, and operate
compatibly within the constraints of the communities that
adopt them.



Bus Rapid Transit Systems and Infrastructure – Competitors
are challenged to highlight key opportunities for new
operational systems and the infrastructure that a will support
Bus Rapid Transit in the context of specific American towns,
cities and regions.



Transit Enhancing Services -- BRT might effectively
include new services that recognize that the traveler
wants an entire door-to- door trip, not just a trip
segment.
Personal
transportation
options,
customization of trip choices, errand-eliminating
services at transit stations or nodes all not only
improve the travel experience, but the overall
community quality of life.
Competitors should
propose useful transit enhancing services.

The Challenges of Bus Design

Time and Presence, 1993 (Robin
Brailsford, artist)

The design of future Bus Rapid Transit vehicles will respond to
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different needs and
unanswered questions
manufacture, purchase
need to be considered
design:

opportunities than in the past. Many
face those responsible for the design,
and operation of buses. These challenges
by the competitors as they assemble their



How should buses be designed as Bus Rapid Transit vehicles,
based on a consideration of the actual needs of American
communities?



How can the design best meet the needs of bus patrons?



How can the bus design provide for more safe and efficient
operations?



How can the design convey a new and more positive public
image through form, appearance and function?



How can the vehicles take advantage of new or alternative
technologies to cost-effectively serve practical needs?



How can the vehicles be designed to create the most
advantageous relationship with stops and stations?



How should the vehicle design respond to the context in which
they will operate, whether on fixed guideways or on streets
and highways or all of the above?



What are common elements that could serve all similar
applications of Bus Rapid Transit, and thus should serve as new
manufacturing and procurement standards?



What elements should be tailored to the application of Bus
Rapid Transit to a specific system, community or region of the
country?



How can the design of the vehicles add flexibility to the
manufacture and operation of the vehicles?



How can the design of buses promote cost effective
manufacture?



How can the design of the vehicle promote a cost-effective life
cycle, and allow for better system management by the
authorities and organizations that operate them?



How can the vehicle or system design engage the efficient
use of equipment at travel peaks as well as during low
usage periods (ie the inefficiency of large empty buses
operating during off peak)?



How can the vehicle design improve the image of the bus
so as to attract more future riders?



How can the system and vehicle design engage
environmental/emissions concerns of the community?

Toyota hybrid electric
(CALSTART Archive)

Coaster

Curitiba Terminal (Curitiba Website)
The Challenges of Bus Rapid Transit Systems and Infrastructure
Bus Rapid Transit requires new approaches to the transit systems
Competition Program (text ver).
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that serve our communities. This will include the infrastructure that
will allow new vehicles and new systems to operate effectively. New
challenges are being faced by communities and transportation
authorities, and result in specific questions that should be
considered by the competitors as they seek key ideas within their
response:


What transportation needs can Bus Rapid Transit best fulfill
within specific communities, and who will be the patrons of the
new service?



Within our communities, where can new or expanded Bus
Rapid Transit routes be best established?



What are the important urban and regional planning goals that
can be met with Bus Rapid Transit, and what will be the effect
of its implementation in specific communities?



What environmental goals can best be met with Bus Rapid
Transit, and what practical improvements can be achieved as a
result?



How can patrons best be served through the design of bus
stops and stations?



Are there opportunities to provide for priority travel, through
fixed guideways, dedicated lanes, queue jumpers or special
street operations?



How can Bus Rapid Transit best be linked to connections with
other transportation modes?



How can Bus Rapid Transit Systems, including stations and
stops, contribute to
flexibility in routing, scheduling,
multimodal connections and other operations?



How can information technologies enhance Bus Rapid
Transportation operations?



How can fare collection be streamlined?



How can schedule and routing information be conveyed?



How can Bus Rapid Transit systems promote cost effective and
responsive operations?

1920 White Coach (Museum of Bus
Transportation)

The Challenges of Transit Enhancements
With new vehicles and Bus Rapid Transit systems in place, new
opportunities will arise for enhancements that will expand choices
and services for bus patrons and communities. As competitors
address this part of the challenge, they should consider questions
that are relevant to their concept for vehicles, infrastructure and
system, which may include the following:


10
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System. Sophisticated electronics allows
users to select vehicle that meets their
transportation need of the moment.
(CALSTART Archive)
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Rapid Transit patrons and promote the adoption of Bus Rapid
Transit in American communities?


Are there pragmatic opportunities to enhance travel on the
Bus Rapid Transit buses, by providing services or amenities
during the trip?



Do the stops, stations and intermodal exchange points offer
new opportunities to serve the traveling public that will expand
use and adoption of Bus Rapid Transit?



Are there new and better ways to incorporate enhanced
revenue within the components of the system, including
advertising?



Are there creative ways to deal with land usage issues at
the stations such as parking congestion ?

2.2 Definition of Terms

Failed Ideals, 1995 (Jim Isermann, artist)

Bus – A rubber-wheeled vehicle carrying multiple passengers on
scheduled routes and designated stops. The terms “Bus Rapid
Transit vehicle” or “transit platform” as used in the competition are
synonymous.
Bus Rapid Transit (BRT) – Use of new bus vehicle designs on a
systematic basis to provide service with superior speed or volume
compared to traditional bus applications.
Community Context – The set of assumptions concerning the
specific town, city or region in which the competition entry will be
placed, including the existing or planned transit and transportation
systems that serve them. This must have defined geographic or
jurisdictional limits.
Infrastructure – The physical, technological and management
components that specifically support the operation of Bus Rapid
Transit vehicles.
Transit Enhancements – Services or amenities that are not
necessary components of Bus Rapid Transit Vehicles, but
which are a part of the total system that support the total trip
experience.

2.3 Problem Statements
Part 1 Problem Statement
Competitors must submit a sketch design of a new Bus Rapid
Transit vehicle that illustrates an initial overall concept and conveys
one or more inventive features that would encourage its adoption.
This sketch design should be based on explicit assumptions about
the use of the vehicle for Bus Rapid Transit, including the capacity
of the vehicle, its use on roads or guideways, and propulsion
technology. While the bus design may consider a specific
Competition Program (text ver).
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community context, that context should not be made explicit in this
part of the competition.
The presentation of these ideas should emphasize initial thoughts
on the visual appearance and layout of the vehicle, and include clear
sketches and simple description of relevant components or features
that the competitors wish to emphasize as they consider the
Competition Challenge.
The purpose of the Part 1 Problem is to establish initial concepts
for buses that can subsequently be considered and refined as a
shared resource, using comments provided by a technical review
team as discussed in the Competition Procedures. The purpose of
the Part 1 Problem is not to create a complete or fully coordinated
design concept that responds to all technical or operational
challenges that are listed in the Program.
Part 2 Problem Statement
In this part of the competition, competitors will provide designs for
new buses along with design and planning ideas about the Bus Rapid
Transit systems and the infrastructure that will support them.
Competitors will indicate special transit enhancements that might
accompany the introduction of the buses, system and infrastructure
ideas that they have brought forward.
For this part of the problem, competitors must establish a specific
community context for their proposal by explicitly indicating a
particular town, city or region that their ideas could serve.
Competitors must indicate:


Location – an area that would be served by the vehicles and
other improvements they propose, indicating its geographic or
jurisdictional location.



System Description – the overall characteristics of the Bus
Rapid Transit system, including the general ridership and
service characteristics.



Bus Rapid Transit Purposes – specific advantages that the
chosen community will gain by implementing the competitor’s
ideas.



Relationship to Existing Transportation Modes – the
characteristics of the existing transportation network that the
competitors propose to supplement or replace.

For the bus design component, the competitors should consider the
range of challenges articulated in the Program and illustrate a
vehicle and selected vehicle components that best answer these
challenges within the defined community context and their ideas for
the system, infrastructure and transit enhancements.

Metro Dade Stop (FTA Website)

Competitors should convey new facets of the transit systems and
infrastructure that would serve to best introduce or expand Bus
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Rapid Transit within their chosen community context. This portion
of the problem may take on either particular or multiple challenges
as listed in the Program, and could consist of ideas for a wide range
of scales or applications, from individual infrastructure components
to system-wide design or management.
Competitors should similarly convey related ideas they may create
for transit enhancements that might further serve the successful
implementation of Bus Rapid Transit within their chosen community
context.

3. CONTEXT

Capital District Transportation
Authority - Albany, New York

3.1 HISTORY
Mass transit is a frequently cited solution to traffic congestion,
pollution and sprawl and yet, at least in the United States, it is far
from achieving anything of consequence in these areas. Prominent
among the underachievers is the bus; and yet there is a case to be
made that bus transit can be serious player in the transit scheme IF
it can take a quantum leap forward to address the needs of our
mobile populace.
The history of the bus in the United States has always been tied
closely to, and in a close rivalry with streetcar/light rail technology.
It has also been affected by economics, population density, city
design and geography.
The first form of overland mass transit was the horse-drawn
stagecoach, which was primarily used for long distance travel from
city to city, dating back to the early 1800s. This evolved into the
city omnibus, also horse drawn, with a center rear-situated door for
entry and exit of passengers.
The omnibus was hampered by a serious deficiency: bad weather
and bad road surfaces, such as commonly used cobblestones, made
the omnibus uncomfortable and sometimes unusable. Also, the
narrow streets of the Northeastern cities limited the practicality of
the omnibus. So the omnibus gave way in many places to the street
railway line, like the New York & Harlem Railroad Co., in 1837.
Though still relying on literal horse power for propulsion, the
smooth rails marked an improvement in ride comfort and weather
resistance. Later, with the implementation of cable power, horsedrawn conveyances were replaced in some settings by reliable
urban rail lines, such as the West Side & Yonkers Patent Railway, a
few of which still survive in places like San Francisco and New
Orleans. Because these cable cars were not impeded by snow, and
dispensed with the upkeep costs of horses, they were cheaper over
the long term.

(Top) Pete Kleis 1921 White
(Bottom) 2 Ton Huff Paterson NJ 1926

In the late 1800s, with the invention and proliferation of the
horseless carriage, trucks provided the initial platform for the next
stage in bus development. The first bus line, the Fifth Avenue Coach
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Co. was founded in New York in 1905. These early coaches had a
front-mounted “cowl”-type motor configuration, and either a
multiple door limousine-type design, or a center-aisle street car
layout.
This suggests that, except for minor modifications and adoption of
rear-mounted diesel engines, there has been very little basic design
change since 1926. This has been attributed to a number of factors,
including…


The rapid expansion of the automobile and the Interstate
Highway System



The factors of street dimensions and passenger ergonomics



The limited numbers and narrow profit margins



The generally low status that bus travel carries in American
society

1926 Yellow Coach Demonstrator
(Museum of Bus Transportation)

Due to a number of converging circumstances, we stand on the
verge of another great leap forward in bus design, and this potential
leap is embodied in the Bus Rapid Transit movement. The critical
factors include…


Growing traffic congestion and population density



Environmental concerns



Propulsion and onboard technology advances



Growing need for transit solutions in an age of limited
funding for new rail transit starts

Because of the inherent design shortcomings for passenger use – an
extremely high platform with many steps required for access, and a
rough ride – the truck chassis was eventually replaced by a motorbus chassis. This platform, exemplified by the Fageol Safety Coach
in 1920, was more powerful, and had a lower “floor”, facilitating
entry and exit.
This was accomplished by incorporating two
engines located underneath the bus, similar to the design used on
electric street cars.
In response to the competition by buses, which had become more
comfortable and more flexible, by virtue of running on tires rather
than fixed rails, the Electric Railway President’s Conference
Committee (PCC) was formed in 1931 to develop a state-of-the-art
streetcar. Most street cars had not changed in design for over 20
years, a pattern of development which has also become common in
the bus industry. The resulting platform was a major leap forward
in comfort and aesthetics. Though streetcars eventually lost out in
most areas to buses, the design of the PCC had an influence. By the
1950s, the comfort of buses and their lack of reliance on fixed rails
re-established the dominance of buses.
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Nonetheless, the outward appearance of buses today is very similar
to the early “box” style of the Fagoel Safety Coach.
In the near future, we can look forward to possible innovations
which span a considerable range. On the near end, current BRT
systems use simple onboard transponders which enable express
buses to interact with traffic control systems and significantly
reduce transit times. On the far end of the spectrum are systems
like the Civis, a French bus system that was selected for
construction in Las Vegas. The Civis System from France is an
articulated bus which is more “rail-like” in appearance and can
operate on or off a dedicated roadway. This vehicle has many
advanced features such as a full low floor design, automated or
manual driving, auto docking to provide accessibility at the station
and a vast array of new applications of existing technologies.
In future bus transit systems, there will be an increasing use of
Intelligent Transportation Systems (ITS) technology, both onboard
and offboard, as well as Transit Enhancing Services.

CIVIS Design by IRISBUS (BRT web site)

3.2 Bus Design and Manufacture
A growth in transit ridership and increasing transit related
government funds there is an excellent opportunity for key
manufacturers to take a leadership role and gain full advantage of
this market. There are currently six manufacturers of full size buses
for the North American transit market. With the continuing
expansion of major corporations, several of the manufacturers of
buses for the US market have become subsidiaries of major
multinational corporations and some have manufacturing facilities in
other countries with final assembly in the US to meet the Buy
America requirements.
The annual production has varied widely over the years, primarily
due to funding availability. For the 12 years between 1985 and 1999
inclusive, the annual production varied between 1,925 and 4,369
with an average annual production of 3,250. Current backlogs for
some of manufacturers are somewhat high due to the high current
level of funding.
The total transit bus fleet in the US is approximately 53,500 buses
with 12 manufacturers responsible for over 1000 buses each and
these 12 accounting for over 90% of the total. At the start of 2000,
7824 buses were on order with over 94% of these to be
manufactured by the six current major manufacturers.
Although the future is promising, the industry has been quite
tumultuous and the manufacturers in the past have been lead by the
special requests of a variety of municipalities. There are few bus
standards and there is a need for the manufacturers to, at a
minimum, develop some common basic requirements. Recently the
manufacturers have started coming together to develop a set of Bus
Procurement Guidelines under the auspices of the American Public
Competition Program (text ver).

Revision Date: 01/17/01

White Model 1150 - DW Cleveland
Transit System #2983 poses for the
camera. Part of an order of 50, it was
one of the last major orders for White.

15

Bus Rapid Transit and the American Community
Transportation Association ( APTA). There is a set of guidelines for
low floor and high floor diesel buses and some discussion is going on
regarding alternative fuels. While this set of guidelines do not specify
requirements for BRT or future buses the guidelines do represent a
good opportunity to understand some of the basic bus
specifications.
The challenge is that manufacture of the BRT bus systems should
be able to work up from the existing manufacturing base if it is to be
reasonably available to the widest possible market. The construction
of buses should also be made as cost effective as possible to allow
for the available capital funds to be used for the other system
components working towards the broader program goals.

3.3 Environmental Trends and Congestion Mitigation

Hydrogen-fueled electric bus, burns
hydrogen in an engine/generator system
providing electricity to the propulsion
system. Vehicle operates in Augusta, GA
(CALSTART Archive)

Air pollution. Smog. Gridlock. Traffic congestion. All phrases
associated with vehicles and the urban lifestyle, which has become
an ingrained part of our national landscape. But it doesn’t have to
be this way, nor, in reality, can it continue without serious
consequences to our health, natural environment, and economic and
energy security. Both the general public and government regulators
are increasingly aware that changes are essential to reverse the
increasingly adverse consequences of our national obsession with
the automobile.
According to a recent American Lung Association study, over 132.5
million people, primarily in metropolitan areas, live in areas with
dangerously high smog levels. Half of the 600 counties in the U.S.
that monitor air are above the legal limit for ozone pollution. With
two-thirds of all polluting emissions coming from mobile sources,
vehicles of all kinds are serious contributors to the air pollution
problem in this country as well as globally.
Nine out of ten people surveyed by the American Lung Association
want cleaner trucks and buses and approve of stricter diesel vehicle
standards. A majority also is willing to pay a reasonable price for
cleaner fuel to help reduce emissions and improve air quality. In
addition to this growing trend in public opinion supporting cleaning
up trucks and buses, leading government environmental agencies EPA, CARB, SCAQMD – are establishing rules to require cleaner
engines and fuels for heavy-duty trucks and buses within the next 5
to 7 years.
Traffic congestion, too, has become a national issue and a top public
concern. The issue has grown as concerns over development
patterns, quality of life, productivity, air pollution and environment
grow. Some of the worst traffic congestion, as expected, is in large
metropolitan area throughout the country. More than 50% of all
urban trips involve shopping and errands for family activities. Most
people don’t drive more than 40 miles per day. Furthermore, by
2003, 65% of families will own more than one car – up from 58% in
1990, further exacerbating traffic congestion and air pollution woes.
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The BRT system can address these issues by transporting people in
a new, more integrated manner. Planned intermodality of various
modes of transportation can include traditional connections to
other shuttles, rail transit and airports; but they can also include
additional customized transportation options, including car pools,
multi-user vehicles and demand response shuttles.
The
infrastructure can provide services designed to reduce errands and
side trips. These options can decrease individual use of cars,
numbers of trips, as well as vehicle miles traveled daily. By
supplementing the intermodality with key business, personal, and
community services further provides an important incentive to use
the transit systems envisioned by the BRT design.

3.4 Bus Rapid Transit (BRT) Features
Buses are a common sight within the urban environment. This is
because they provide one of the most versatile and flexible options
for public transit within dense city infrastructure. In fact, they are
continuing to grow in use as the urban centers grow and more
intensive development expands the regional employment base of
the city centers. However, buses suffer from their utilization of the
same congested streets and road infrastructure that other vehicles
use. They likewise suffer in terms of image partly as a result of their
association with the street congestion. Consequently, the concept
of Bus Rapid Transit as a hybrid or totally new paradigm for a
movement system is emerging.

Metro Rapid Stop Model (BRT web site)
Metro Rapid stations feature real-time
passenger information. The average
distance between Metro Rapid stations is
approximately 0.85 miles.

Bus Rapid Transit at the first level is an idea that can utilize many of
the concepts developed for other transit systems and alter them to
fit a new system. One of the great features of a rubber tired busbased transit system is that infrastructure costs are reduced
because they share the public road system. Bus Rapid Transit will
provide significantly faster operating speeds, greater reliability for
service and maintenance, and greater convenience through a
coordinated, widely used system of transport.
The ideal BRT is a new mix of facilities and structures designed to
accommodate the passengers and buses in a streamlined fashion.
This new physical plant creates the identity of a well-designed
system for distributing people in comfort and speed. It also allows
the routing and scheduling that can be focused on the nodes and
regions served by the system as a whole. The concept should be
able to nearly match the quality of rail transit, but add a different
nuance with access to the more widely available infrastructure roads.
At the highest levels, BRT is also a concept that provides a unique
platform for systems that touch upon the existing roadway
infrastructure but also move into new areas for making connections.
These new connections are made in areas such as real-time
information systems, transportation demand management,
Competition Program (text ver).
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pedestrian and bicycle access, services, transportation options and
land use planning. The ideas are closely related to the land use
development patterns that are not only facilitated by, but demand
these new options for access with a conscience. And it can help
answer some questions that have been posed by transportation
planners around the world.
How are people moved en masse, and yet allowed personal
choices? How can all of the regional public transit options be
coordinated with the most common form of transportation –
personal vehicles? How do we accommodate and provide for public
transit and yet control some of the impacts of sprawling land use
development patterns? How do we reduce the traffic congestion, air
pollution, and noise levels on the streets?

3.5 Bus System Infrastructure

Lane
Transit
District,
Guideway
Simulation, Eugene OR (BRT web site)

The key to creating a better bus system is in an increase in the
speed, or a reduction in the delays from boarding, stopping, and
traffic congestion. The key to increasing passenger use is also in the
facilities, the image, amenities and other infrastructure that provide
an improved experience for the riders and operators. Consequently,
to improve bus service as rapid transit, some of the following
actions may be anticipated:

18

•

Bus lanes -- Dedicated bus lanes would be particularly
helpful within city streets to allow the buses to move
independently of the other traffic. HOV lanes and
changeable lanes are some of the options already used in
different areas.

•

Bus ways or guideways -- The ability to obtain some
additional space for a dedicated path allows the buses to
act independently of the traffic. This provides a unique land
based system that can use multiple ways, and can be
controlled by automated systems.

•

Signal preference or preemption -- allows buses to move
more freely than the other traffic, and it can be used with
any of the other options.

•

Traffic management improvements -- to increase the speed
and reliability of buses when making station stops.
Coordinated movements of buses and passengers based on
specific schedules and flow management allows surer and
faster response. The infrastructure that positions or docks
the buses and passengers may be designed to allow this
responsiveness.

•

Faster boarding options -- along the system stops. The
human response to certain environments must be
understood to properly create a smooth working boarding
operation. Fee acceptance, transfers, and modal changes
are also part of the ergonomic equation.

Competition Program
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3.6 Intermodal Systems/Transit Enhancing Services
The Bus Rapid Transit is only one element of a larger system of
flexible transportation links that will move people from home and
office to their final destinations via a variety of transportation
modes. BRT can be a connector to other buses, clean vehicles,
bikes, light rail, and airports to ensure door-to-door service that
meets the personal demands of commuters. This is the value of
“intermodal” systems.
Currently, most intermodal links in the United States are
underdeveloped and not fully integrated to include all transportation
options. For the most part, they are limited to using feeder buses
and shuttle vans to complete the door-to-door links.
The
intermodal system for the future must go beyond these limited
choices to incorporate a variety of transportation options for the
busy urban traveler, not only to reduce personal travel time but also
to reduce emissions and mitigate traffic congestion in our urban
centers. What are some of the choices a BRT design can offer?
Arriving at the transit station, the rider is provided with an array of
options to complete his journey. He may be looking for a
connecting BRT or perhaps this is where choosing a personal
transportation link is required to get to his final destination.
Leaving the BRT, the traveler proceeds to his preferred option.
Some of the new and emerging concepts for door-to-door links are
described here.
One such option is car sharing services, a unique instant car rental
system that provides multiple users for a single vehicle. Once
becoming a subscriber, a commuter can make an advanced
reservation via the Internet or phone. Upon arriving at his final
transit stop, he proceeds to the car rental kiosk to determine
vehicle availability. With a smart subscription card, the user
accesses the reservation database and picks up the assigned vehicle.
Car sharing can provide more flexibility for transit users as these
multi-user vehicles provide the vital missing link of “door-to-door”
transit solutions while reducing auto usage and traffic congestion.
A traveler may be interested in partnering with others going to the
same destination and wish to consider ride sharing. Ride sharing
services can be part of the transportation options provided at
transit stations of an intermodal system. Through a subscription
program, a commuter services database can be accessed via the
Internet prior to leaving the home or office for individuals
interested in carpooling and connections made that fit personal
travel needs. Ride sharing hook-up services also can be arranged at
station kiosks for travelers passing through at the same time.

Launched in San Francisco, November
2000 with 10 new VW Beetles, as part of
a projected 675 shared vehicles planned.

Using another clean, inexpensive option for commuters, the
commuter may want to wonder over to the QuickBike Station
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Bike kiosk and rent an electric or conventional bicycle to reach his
final destination. QuickBike provides the means for commuters to
extend their travel from a destination transit hub to offices, work
sites and/or appointments elsewhere in a safe, non-polluting manner
that also helps reduce traffic congestion. Convenient access, ease of
use and low cost, QuickBike is a complementary mode of transport
for the busy urban transit commuter to complete his journey.
Furthermore, the use of a “vehicle” that does not need to be
brought aboard or carried on to a bus saves time, space, and
enhances ridership experience aboard the BRT.
Demand responsive smart shuttle van services for the quick,
one-time trip to a location such as a hotel, airport, recreational
center or tourist sites also can be used by commuters arriving at a
station. These shuttle vans are tailored to the specific needs of the
customer through advanced reservations – the response to the
demand for the service. At the station, the commuter can meet the
shuttle at its service counter and proceed to his destination.

QuickBike Logo (Clean Mobility Group,
WestStart-CALSTART)

It’s a nice day, so how about a walk? Stations can provide safe
pedestrian footpath maps that provide travelers information to
sites and locations nearby the station, which can be reached by
walking. These directional kiosks or lighted signs can be interactive,
responding to specific informational inquiries of individual users.
The ultimate non-polluting mode of transportation, the feet
complete the journey for the traveler.

3.7 Transit Enhancements
Transit Enhancing Services - services that make the transit
experience flexible, user-friendly, and convenient – are an essential
part of the success of the Bus Rapid Transit design program. If
transit isn’t appealing to the user, then it isn’t going to be a
successful mode of transportation for people. To be appealing to
riders, the BRT needs to address their personal transportation
needs and plans in a manner, which makes BRT the transportation
option of choice. What are some of the transit enhancing services
that can achieve this goal? They can be divided into two areas: 1)
services at stations and, 2) in-bus services. Combined, these make
riding the BRT an attractive choice for urban and inter-urban
commuters.
At Station Services - To be appealing and attract ridership,
transit stations and stops need to be designed as convenient service
hubs for travelers. With time being one of the most valuable but
limited resources of the busy urban commuter, quick, convenient,
time-saving services at transit hubs can encourage ridership. The
BRT design must consider not only the vehicle but the environment
in which the vehicle passes – the stations and stops, which the
travelers also will experience.

Simulation of a DeliveryNode™ parcel
delivery site at a transit station, allowing
riders to receive and send out packages
as part of their "door-to-door" transit
experience. Just one type of transit
enhancing service which can cut down on
trips, make transit use more appealing.

In any intermodal transportation system, stations will vary in
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passenger usage, size, activity and service level depending on its
location along the system. Some stations will be smaller facilities for
simple passenger embarking and disembarking with limited services
available; others will be intermediate and major transfer points to
other intermodal links, providing a higher level of service to assist
the traveler along his journey. Still others, major locations such as
system endpoints in particular, can be destinations themselves
where activity and service levels can be substantial. Here is where
major centers of business and community activity can be found.
What might a busy urban commuter consider a valuable service?
For the traveler passing through a station or stop looking for his
next transportation connection, information about other
intermodal links to other locations is important. Electronic
and/or interactive travel service kiosks placed throughout the
station can assist the commuter in making other travel
arrangements via other buses, rail, shuttle, or airplane. Reservations
and ticket purchases can be made at these kiosks using travel
service smart cards. In selected stations where travelers switch
to other links, airport or rail baggage check-in and check
through can be a provided.
Restaurants and boutique coffee and drink shops offer travelers
refreshments while waiting for their next transit connection. Minimarkets provide a quick, convenient shopping trip. Running low
on cash – banking services and ATM machines are there to help
the harried commuter. Need to mail a package – mini postal
service outlets are a service to be offered at transit hubs.
For the traveler who has reached his last transit stop, other services
might accommodate his needs. He may need transportation to get
him to his final destination – a shuttle, a rental car, a bicycle. He
may even be within close proximity and need to find the foot or
bike paths to his location. For all of the options, the commuter will
seek local directions at an electronic route finding display board
or interactive kiosk.
Before he jumps in his own personal vehicle to drive to home or
office, he may need to check his DeliveryNode electronic locker
to pick up packages he has arranged to be delivered at his transit
stop. DeliveryNode is a convenient time saving alternative service
to home delivery or multiple errand trips for busy transit riders.
Transit riders can designate the DeliveryNode site at which they
wish to receive a parcel and have it delivered to a secure,
automated electronic locker located at the station. With an access
card and PIN, then quickly, conveniently and safely pick up their
goods on their own time schedule.
Leaving the station building, the commuter walks to the parking lot
to get his car. Earlier he used a special parking space reservation
service, APLERS (Advanced Parking Location and
Reservation System) to ensure a place for his vehicle, thus saving
him both time and parking hassles.
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Transit hubs can also be centers of business and community
activities including the siting of business and conference centers as
well as day care centers. Such transit-oriented developments at
stations provides a centralized business node further reducing the
need for additional travel for meetings. In addition, locating day
care, shopping, banking, and postal services at transit hubs frees
commuters from extra time-consuming errand trips and stops on
the way to home or office.
In Bus Services - Looking to the future, BRT wants to attract
more business riders to its services. To do this, the BRT needs to
offer a variety of services the business traveler has grown
accustomed to having at his disposal which makes his job easier and
helps him use his time wisely. One such potential service is the
“virtual office” which allows the business traveler to conduct
business while riding the bus. This includes phone, fax and
computer hook-ups at each seat for their use. In addition, the BRT
could have Internet access stations where travelers can arrange
other travel services, make reservations, purchase tickets, shop, or
check the weather at their final destination. Looking forward to the
wireless environment, the BRT should be prepared to go wireless
with its web services. A credit card can access these services and
bill the rider for the time used.
Not all BRT riders will be business professional and workers; some
will not want to work while traveling and will want to relax. Other
riders will be families with children and will, therefore, require
means of entertainment. Providing a “virtual entertainment
center” as an incentive to travel on the BRT is another service it
can provide to attract riders.
With cars now including
entertainment centers – video/game consoles, audio cassette and
CD players, and television –the BRT needs to make this service leap
to be competitive and encourage travelers to use it.
While working or relaxing, riders should also be able to purchase
refreshments on-board to further enhance the traveling experience.
Part of traveling, especially long distances, requires comfort to be
user-friendly. The BRT needs to view comfort as an essential
element to its design.
Travelers also have become accustomed to being rewarded for their
continued loyalty and frequent patronage. The BRT can offer its
own “frequent rider” incentive program, providing “points” for
traveling a designated number of miles and extra points for traveling
at off-peak times. Subscribing to this program, the BRT rider would
be provided a smart card that he can swipe in an electronic reader
on-board the bus or at the transit station of his final destination to
accumulate mileage points toward a program reward.

San Pablo Corridor Bus, AC Transit
District (BRT Website)

Travel information is important for transit riders. No one wants to
be caught short of information about the location they are traveling
to and places visiting there. To assist the unprepared traveler with
such information, the BRT will want to supply electronic phone
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and/or street directories at stations on-board the bus to guarantee
the safe and secure travel of its riders. Interactive directories
provide additional benefits of ensuring the personal information a
rider needs for a successful trip.
Riders aren’t the only ones wanting or needing directional
information. Transit drivers may need to access such information
on-board, particularly if there is a sudden, unexpected route detour
or the driver is inexperienced or unfamiliar with the route.
Providing instantaneous route information to the driver through an
on-board electronic navigational system creates a reliable, ontime transit system benefiting users and operators. It also keeps
costs down by reducing delays and providing increased customer
and driver satisfaction.
In any public transit operation, security is of paramount concern.
The BRT in bus design needs to accommodate these concerns with
the inclusion of state-of-art security technologies. On-board
bus systems include security cameras and a communication system
to alert authorities in emergencies. Such systems not only help to
deter possible crime on the bus, but provide immediate assistance in
emergencies. Such systems not only help to deter possible crime on
the bus, but provide immediate assistance in times of crisis,
increasing the comfort of the rider.

On dash navigation system (CALSTART
Archive)

4. DESIGN CONSIDERATIONS
4.1 BRT Vehicle
4.1.1 Overview
There are many considerations when designing a vehicle for mass
transit. As the history of the bus has shown, the design and use of
the bus has changed little over the past 100 years. There were
slight modifications to the style of the bus over time, one of the
most memorable being the streamlined coaches of Raymond Loewy,
though these exercises in style had little to do with how the bus was
used. Today’s communities have changed from the arrangement of
the communities in which the bus was inaugurated. The new bus
must speak to that change. It must be a versatile vehicle able to
work in the city centers as well as provide service out to the
surrounding suburban areas. It must also take into consideration
the new working and commuting habits. Though the suburbs were
originally formed in support of the central core city, they are more
and more becoming full cities unto themselves. Traffic does not
only move from city core to suburb, suburb-to-suburb travel has
become commonplace. These changes in movement patterns, along
with many others, provide the grounds for a new type of
transportation, sensitive to these new needs. It is time to create a
vehicle that is able to adapt and respond.

Greyhound MC9 (Greyhound Album web
site)

To aid this new vehicle are new technologies previously unavailable
to bus designers of the past. These technologies can be used to aid
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both to the operating bodies as well as the passengers. They range
from intelligent transportation systems, global positioning systems,
new modes of ticketing and new types of powerplants and fuel to
new information services and modes of boarding. Current trends
and ways of thinking on these topics will be discussed later in this
document.
With the lifespan of a bus somewhere between ten to twenty years,
it is important to understand that this new vehicle must not only be
useable in the present, but must look to the future. It must envision
a future where the bus has a larger role in public rapid
transportation, and it must point in that direction through its
conception and design.

4.1.2 Exterior
The exterior of the bus, as discussed previously, has changed little
since the 1930s. There has been a change to the flat front design
used primarily today, and new low-floor designs are emerging.
Though the window size and placement has varied over the years,
and the materials used have changed slightly, the bus is, for all
practical purposes, a rectangle on wheels. This style of bus does
nothing to promote the bus as an efficient form of public
transportation. On the contrary, the flat front – extruded rectangle,
promotes the idea of the bus as slow and cumbersome and
relegates it to second-class transportation. Added to this public
view of the bus as second-class is the nuisance of the diesel exhaust
and the cumbersome ingress/egress. When the bus is forced to
operate in the path of general automobile traffic, slowing and
dirtying everything in its wake, its no wonder that this idea of
second-class is applied to bus patrons.

Honeywell / Allied Signal Turbo
Generator design for heavy-duty vehicles.
(CALSTART Archive)

The exterior is the locus of attention for the bus and the primary
mode of advertising its services. The Loewy streamlined designs for
Greyhound in the 1930s is a perfect example of design forming
public opinion. Though the operation of the bus changed little to
none with the new exterior, public perception could be changed.
Buses could now be seen as fast and efficient with design cues that
linked it to the fastest of all transportation, the airplane. The new
streamlined forms in shiny steel were enhanced by their graphics,
specifically the sprinting greyhound dog. It is a great example of the
enhancing power of form and graphics; together, they make a
stronger statement than each on its own.
Graphics today seem to have little to do with the bus and more to
do with advertising revenues. With the 3M invention of the bus
wrap, the bus has become a traveling billboard. Though this
medium has certainly been used inventively, entertaining passers-by,
it does little for the patrons of the service. In fact the bus riders
often view it negatively as it draws negative attention from outside
and reduces visibility from within. However, there is good reason
for the advertising found on the bus exterior, reasons that benefit
the user. It has become a necessary income for many transit
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companies, supporting their relatively meager operating budgets,
helping to keep the ticket prices down. The bus of the future will
create a complete image akin to Loewy’s Greyhound, while
providing the necessary income source for the transit authorities.
The latest change to the exterior of the bus is the introduction of
the low-floor designs. In an effort to ease boarding, the stairs have
been removed from these models bringing the floor down near the
height of the curb and lowering the overall profile of the bus. This
was partially made possible through the re-engineering of the bus
chassis, and partially through new technologies in propulsion.
Converting buses to electric propulsion and attaching separate drive
motors directly to the wheels alleviated the necessity for the drive
shaft, allowing the floor of the bus to be lowered throughout the
interior. All passengers are aided by this seemingly simple redesign.
But perhaps most improved is the accessibility of people with
mobility challenges like the elderly and those using wheelchairs.
The future designs for the bus must recognize all of these potential
improvements, but cannot stop there. As previously mentioned, the
image of the bus must bring the American community on board,
propelling it into a future where the bus becomes more integral and
higher esteemed than the best services of today.

4.1.3 Interior
The interior of the bus must take many constituents into
consideration. Not only must it recognize the needs and desires of
its varied ridership, but it must also provide a safe easily operable
environment for the driver.

Levelboarding floor design (Curitiba)
(BRT web site)

In order to design the interior of the bus, there must be an
understanding of the necessities and habits of the rider. It is
necessary to link the design of the interior with the ingress and
egress and ticketing of the passengers. In the average bus, ingress
must be done through the front door where ticketing occurs.
Exiting should be done from the rear. However, this does not
always occur. Often times people exit from the front, slowing
access for the people boarding. Increasing the number of doors
could eliminate this problem, but would cause another, adding
responsibility to watch that people do not enter the bus from a rear
door. Additional solutions are talked about in the ticketing and
station design sections.
Seating is another consideration when designing the bus interior.
Again, it is necessary to understand the transit system and the habits
of its patrons. A case in point is the current trend in seating on the
European buses. Due to the large, dense population, understanding
that the average length of trip is relatively short in time and
distance, their interiors are being designed with very little seating.
Replacing the traditional seating are “leaning posts.” These posts
are designed to take some of the weight of off the patrons feet
without requiring the space necessary for a seat. The result is a
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more open interior with space for more riders.
Americans, on the other hand, seem to feel an entitlement to seats
and may not be happy with the European leaning posts.
A final consideration in the interior is the addition of any
enhancements to the riders. It will be important to understand the
relationship of the Intelligent Transportation Systems, graphics and
lighting, etcetera. Acela, Amtrak’s new high-speed rail service on
the East Coast, is a good example. Due to the average trip length,
traveling habits and work habits of its users, Acela designers opted
to put 110v outlets at every seat. This allows travelers the
opportunity to work on laptops or listen to personal stereos for
longer periods of time, without drain of the batteries.

Compressed Natural Gas Hybrid Electric
Bus Operating on the Denver mall in
Colorado (CALSTART Archive)

Acela also includes personal reading lights, allowing the cabin lights
to be dimmed for overnight travels, while providing the option for
those who continue to need light. Additional services could include
announcements of station stops and other pertinent transit related
information including delays and information on connecting links.
All of this technology is available today and is being used in
communities around the United States.

4.1.4 Propulsion Systems
The propulsion systems used will establish the quickness,
smoothness, and cleanliness of the vehicles, and will define their
cost, efficiency and ease of maintenance. The propulsion system or
systems are also fundamental to the acceptance of the buses by both
the commuters and the neighborhoods they travel through.
Within the evermore-crowded urban environments where the BRT
will operate, the need for cleaner and quieter systems is paramount.
Social justice suggests that inner city dwellers and commuters
should both enjoy clean air and relatively balanced noise levels.
Lowering emissions from the vehicle propulsion systems will
contribute to their acceptance by the populations using them and
accepting them into their neighborhoods.
The new transportation technology must include the highest
standards for clean operation. Cleaner fuels, hybrid electric
systems, fuel cells, low sulfur diesel and synthetic fuels can all be
considered in reaching the goal of the cleanest system. However,
initial capital costs and the ease of operation and maintenance must
also be factors in the design.

First Turbine Hybrid Electric
operating
in
Chattanooga,
(CALSTART Archive)

Capstone Turbogenerator System used
for hybrid buses. (CALSTART Archive)

The majority of communities recently considering new buses have
requested on-board fueling/energy systems. However, ground pickups and overhead electric lines are also being used or considered by
several cities. The key is in providing a system of reasonable cost.
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The systems that could be retrofitted for the new types of energy
and propulsion systems that are being developed now will also be
considered of high value. Flexibility for acceptance of existing and
developing technology would increase the life and quality of the
systems to be created.

4.1.5 Accessibility
Accessibility is a specialized topic with concerns for the exterior,
interior and their relationship to each other.
Often times
accessibility is only seen as catering to people with special
challenges, as in the case of people confined to wheelchairs, or blind
people. It is important to comply to Americans with Disabilities Act
(ADA) regulations, creating a minimum aisle 36 inches in width for
wheelchair passage, or keeping all items hanging from ceilings a
minimum of 84 inches from the floor to avoid interfering with
someone who cannot see. It is also important to realize that these
design considerations can make life easier for all. In Curitiba, Brazil,
in an effort to speed transfer, a station was designed with a floor at
the level of the high floor bus. This allows all passengers, challenged
or not, direct access during ingress or egress. The design is
exceptional when it comes to the challenged, however, as it
removes the necessary time and unwanted attention of loading and
unloading individual wheelchairs by providing this service prior to
boarding. Unfortunately, what happens to the wheelchair once
aboard has not been well conceived. Often it is necessary for the
operator to aid the person with securing the wheelchair, forcing the
bus to wait, drawing attention to the patron.

Wheelchair lift equipped MCI-102D3 (The
Museum of Bus Transportation)

4.1.6 Modularity
The “plug and play” capabilities that are now enjoyed in desk top
computer systems should be a transferable concept to the future
BRT systems. The idea is to allow new technology to be inserted
into the vehicles as normal upgrades, and as part of a managed
maintenance and operation program.
Allowing almost continuous operation of the buses while repairs
take place on components would also be facilitated by the
construction of the vehicle with modular components. The modules
could take the form of the larger propulsion system, driver’s cockpit
and passenger compartment, and the parts that form each of these
components, such as the dashboard, fuel system, seats and other
pieces.
There is also a desire to make these modules transferable to other
bus systems, where possible. This flows into the discussion in the
next section on manufacturing standards that could link different bus
systems.

FAST FACT:
71.2%
buses in 1999 required
elevator-type lift in order
board a rider with
wheelchair.

4.1.7 Manufacturability
An issue of manufacture is the limited number of international and
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national standards for buses and their components. APTA’s Bus
procurement guidelines can provide a window for future standards
and comparisons however it is presently limited to diesel buses.
Standardization and a move towards some commonality raises many
important issues for owners. As an example, with some twenty
different bus models currently being considered by one city, the
limited number of standards makes comparisons between vehicle
systems and components more complex.
Some fundamental bus procurement decisions are typically made on
the basis of the initial capital costs, the life-cycle costs and the
number of seats. Accessibility to the manufacturer and the
component parts also plays into the overall assessment of a bus
system. How easily can the bus be made and repaired, and what are
the ultimate costs to the owner over the life of the vehicle?

Santa Clara Valley Transit Authority (BRT
web site)

Note that under national law and FTA regulations, the majority of
assembly of bus systems funded by federal monies must be
completed within the United States. However, individual or
component parts may be manufactured outside the U.S.

4.1.8 Visibility
Another consideration linking the interior and exterior is the
visibility.
There have been many arrangements of windows
throughout the history of the bus. Early buses were as much about
the trip as the destination, as seen in their viewing windows located
on the top outside edges. This broadened the patrons view,
allowing them to see further up the buildings or into the sky. Later
these windows disappeared, leaving only the larger and lower
individual windows. These remaining windows framed the rider,
putting the emphasis on the individual. Today’s windows are larger
than in the past and have lost the individuality. Additionally, they
are usually tinted to control the light, decreasing visibility into the
cabin, adding to the anonymity of the rider. In a visual preference
survey recently conducted at the University of Michigan, it was
found that this visual impairment, coupled with the tendency to put
the motor and air-conditioning unit in the rear of the bus, removing
the view lengthwise through the vehicle, made prospective riders
feel unsafe. Additionally, motorists following the buses are hindered
by the lack of through visibility, unable to see what obstacles
precede the bus.

4.1.9 Operability

Planned West Busway station in the
Borough of Ingram. Image: Port Authority
of Allegheny County.

Operability is both the interaction of the driver and the vehicle and
the ability of the bus to respond to its environment. It is
accomplished though improvements in visibility and maneuverability.
This need is made evident though maintenance records of the buses.
The repair made most often to city buses is restoring the rearview
mirror, torn off in close proximity situations.
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Some of the final pieces to understand while considering operability
are the technological aids available today. One such example are
starting and stopping aids. The more people that stand on the bus,
the smoother the starting and stopping procedures must be. On
heavy rail, an onboard computer controls this process. This
technology could easily be adapted to buses.
Additional
technologies could aid in collision prevention, lane changing,
automated vehicle guidance/docking as well as others. It is
important to understand what will actually help the operator
provide a safer, more friendly environment, and what will force
them to spend more time with the “gadgets” than driving.

FAST FACT: 23,040 bus
collisions were reported
across 450 transit agencies in
1998.

4.1.10 Safety
Safety issues dominate from moment the driver gets in to start up
the bus. Accidents and mistakes can quickly bring down the
efficiency of the whole system. The safety concerns range from
passenger needs to vehicle operation needs.
Visibility for the driver, other drivers and passengers is clearly
fundamental to safe operation. Policing and the handling of unruly or
abusive passengers may also be a consideration in a well-run system.
The smoothness of the bus movement and the operator ensures
fewer problems for those inside and outside of the bus. This
suggests bumper and warning systems, clear lines of view for the
driver/operator, and options for seated and standing passengers to
be protected and respond.
Automatic controls may be an option for some or all the operations
to ensure protection against human error. However, costs could
increase significantly with a fully automated system. Actuarial tables
may eventually determine the correct balance between safe
operation and cost. The design process now should result in a
system that can be shown as safe from the driver’s and passenger’s
perspectives.

4.1.11 Noise
Street and highway noise is an important factor in the general
pollution of urban environments. The audible noise pollution factor
associated with buses is typically high. A low noise signature is
desired from the bus operation to create better acceptance in
different areas. However, distinctive noises used to provide a higher
level of safety, ADA compliance and generally improved operation
are not discouraged.

The quiet drive of the battery-driven
electric bus at Yosemite Park allows
campers to sleep in the early parts of the
day without being bothered by noise.
(CALSTART Archive)

The noises of concern are typically dealt with in the design of the
vehicle aerodynamics, the propulsion system, and the tire treads,
and through the use of noise abating materials. On-board and street
level noise patterns could be given equal weight, but the difficulty is
in management of the exterior noise levels.

Competition Program (text ver).

Revision Date: 01/17/01

29

Bus Rapid Transit and the American Community

4.1.12 Intelligent Transportation Systems
Real-time information processing, combined with wireless and other
communication technologies, and applied to transportation
management strategies is making revolutionary changes in improving
transportation. The combined systems, Intelligent Transportation
Systems or ITS, can improve safety within the system, increase the
capacity of the system, and thereby reduce congestion and travel
times.
ITS has been made possible by the recent advances in electronic
systems of computing and communication including the key aspect
of miniaturization that allows installation of these components in
many different forms.
The realization that deployment of ITS was necessary came from the
understanding that structural solutions would be increasingly harder
to accomplish in the built environment and that greater efficiency
would be needed to maximize use of the infrastructure in place.
Within the last ten years, all of the 78 largest metropolitan areas
have developed some form of ITS.
The ITS technology can be framed in two general areas; on-board
or in-vehicle systems that can be geared to individual vehicles or
specially designed for commercial and transit operations, and offboard systems that may be refined to distinguish between inner city
and more suburban or rural areas.
On board ITS
These types of systems have been included in a number of different
applications for private vehicles. As geo-positioning (GPS) and
wireless data technologies improve with lower cost and higher
accuracy, the potential for sophisticated, in-dash systems is very
realistic.
Navigation and route guidance – The ability to choose routes and
avoid congestion, or to determine the exact location of the vehicle
within the system provides information and assurances to the
driver.
Electronic fare collection – The ease of entrance into a bus is
directly related to the speed and capacity at a stop. With the
remote technologies available, a walk-on can be easily registered.
Incident avoidance – Knowing what is ahead, and what should be
avoided can be combined with the general navigation functions.
Emergency management – In the event that an accident occurs, a
response unit can be signaled.
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Transit management – The advanced traffic management systems
combine enough information to allow a comprehensive overview of
the detailed workings of the local transit system and direct vehicles
and service patterns to ensure a highly responsive system that
continues to operate at the most efficient speed.
Signal preemption/priority – The responsiveness of the traffic signals
can be more accurately managed with an interactive communication
system that manages the lighted intersections from multiple
perspectives.
Rail and road crossings – When approaching and crossing a nonmonitored system, or a system with separate monitoring systems,
the ITS could signal for the information on that separate system and
relay vital information to the driver.

Puerto Rico Highway and
Transportation Authority
San Juan, PR (BRT web site)

Multi-modal information – As part of the intermodal enhancements,
the passengers on board the transit could also be receiving
information on the connecting transit systems.
Off board ITS
The most commonly recognized off-board ITS system is electronic
toll collection. Automated enforcement, where scofflaws can not
only be caught but also punished, is the next level of management
for those systems. The system components can include loop
detectors, closed circuit TV, video image detectors, radar, and
acoustic detectors.
Arterial and freeway monitoring – Being able to identify the best
routing options within the main transportation corridors can greatly
facilitate broader transfer distances.
Ramp meters and lane control – Knowing where to turn and
controlling lane assignments provides a more localized control on
the regional movements.
Incident and emergency management – Accidents can cause the
most difficult and time-consuming slow downs. The ability to
manage traffic during those events to reduce the congestion can
maintain the overall flow of the system.
Transit and multi-modal management– The potential for overseers
to control the transit system as a whole to create the most
efficiency while providing the passengers and operators with highly
accurate information on their positions and progress within the
system.

Fare Collection is handled in the boarding
platform/tube in Curtiba. (BRT web site)

4.1.13 Fare Collection
Fare collection is a system that, in most areas, clearly needs to be
rethought. It is one of the slowest parts of the bus system,
demanding single file boarding, often causing extensive dwell times.
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Yet this is not true for trains. Subway systems most often use
token or, more recently, smart-card turnstiles. On commuter rail,
people travel on the honor system; either supply the necessary
ticket on demand, or be forced to purchase one with a surcharge.
The primary options are on-board systems versus off-board
systems. As seen in the subway example and in Curitiba, off board
systems can be very effective. They allow people to arrive at any
time prior to the transit, pay their fares, and be prepared to board
without further barriers. Drawbacks in its current form include the
limitations on station size and the restriction of a single fare system.
On-board systems include the option of the honor system, smart
onboard systems and smart card systems. The honor system was
explained in the opening paragraph. It requires the patron to prepurchase a ticket, board the transit vehicle and present the ticket
when asked. This system is very effective at providing for large
numbers of people. The drawback is the staffing that is required
both on the vehicle and at the station to check and sell tickets,
respectively. The current thinking in ticketing stems from the
technologies used in products like the Mobil Speed Pass and
tollbooth collection systems. This smart system requires the patron
to carry some electronic identification. The identification is
activated as the patron passes through or nearby a reader allowing
them to be charged from the moment they step on, to the time they
depart.
Additional concerns in ticketing revolve around the need for some
patrons to transfer from one type of transit to another or from one
route to another. Current operations either provide a slip transfer
provided by the operator, or use a smart card to pay for the
transfer. Though both of these systems provide for some flexibility
on behalf of the patron to move through the systems, they are still
relatively limited. In other sections of this program additional
transit modes will be suggested as possible links including station
cars, air travel or ferry. The new systems will take the entire trip
into account, making it as easy for patron to go across town as
across the country.

4.1.14 Operational Categories
The buses will have to operate in many different communities and
areas within those communities. The buses may be functioning in
different ways in each community and area.
A recommendation is to consider the different needs for those
central cities above and below one million in population. Climate
differences will vary significantly and suggest winterized options for
more polar climates and summerized options for the more
equatorial areas. In these cases, the energy efficiency and operation
may require quite different approaches. The population density of a
particular route may also suggest whether 30/40-foot buses are
appropriate or their larger capacity articulated bus counterparts are
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more appropriate.
Typical topographic features in a region could also suggest a
different approach to operation of the bus and system.
The potential also exists for a variety of egress patterns determined
by operation within the central city core versus more removed
areas in the outer areas of the city or even suburbs. Shorter, faster
stops and starts within the city core and fewer, possibly longer
stops in the outlying areas may create differing design options to
consider.

4.1.15 Ergonomics and Human Factors
The bus and system are meant to be attractive and easy to use. For
this reason, the comfort of the passengers and the attractiveness of
their environment are important both as design criteria and as a
marketing tool. Anthropometric data should be consulted in the
design of the BRT system.
How will passengers pass from one transportation system to
another, such as car to street to bus? This could be any number of
options, but will it end with a simple walk or roll into place?
What is the optimum comfort level for different trip lengths? How
will seating and standing arrangements encourage maximization of
the space without creating uncomfortable crowding? How can
station stops be designed to maximize comfort while waiting and
ease of access and egress upon arrival? The fare collection systems,
level boarding options and informational systems should all be
designed for ease of use.
The driver and maintenance crew must also be considered as they
operate and maintain the buses. How well designed are the controls
and system components for safe and easy operation? How are the
most frequently replaced parts designed to accommodate their
maintenance?

4.1.16 Aesthetics
How the bus of the future looks is at least as important as how it
behaves. Quoting from Billy Crystal’s character Fernando, “It is
better to look good, than to feel good.” This has become a mantra
for the United States. Though it is sad, it is important to realize that
getting people to ride the bus will be no easy task. The current bus
has none of the romance of the train. There is no Orient Express
of buses, nor were there any Great Bus Robberies. Primarily the
bus is a box, emitting loud noises and spewing black diesel smoke.
This is the image that needs to be overcome.

Transit Authority of River City
Louisville, KY

The BUS appearance should fit into the community and have
symmetry with the architectural and environmental surroundings.
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4.2 BRT Infrastructure
4.2.1 Stop and Station Design
Stop and station design is a very large topic and a subject worthy of
a design competition of its own, for here is the meeting place of the
community and the transit. This is the link between where we live
and where we want to go. For this reason, the station has many
responsibilities and needs to respond to many constituents. These
stops come in a multiple of sizes, however, with the smaller stops
generally come mid-route while the larger stations are located at
key intersections and at the route ends.
One of the key elements of a stop or station is to provide
protection from the elements. A roof provides shelter from
precipitation as well as providing shade in the warm sun, a necessity
for longer waiting times. Consideration is made for the winds by
erecting a few walls, with additional benefits including seating or
heat. These are the basic elements of a bus stop. It is important to
realize, however, that the provisions do not stop here. It is
important that the stop and station provide information to the
patrons in order to facilitate their use of the transportation system.
The current rider has knowledge of the bus system, they understand
the times and routes of the buses they need to take in order to
reach their goal. The new rider, however, does not have this
information; they are lacking certain route and schedule information.
Information services will be discussed later in this program.
If the shelter's first responsibility is to the riders, the second is to
the community. The community provides the location for the
shelter and the demand for the service. However, the community is
often left out of the design. Looking at the average bus shelter will
offer no information as to its location. Additionally, the stop is
often placed as an obstacle to the pedestrian, though the shelter is
meant as a confluence for people and a point of contact for the
many modes of transit. How can the future shelter, with eyes
toward manufacturing, allow room for the community to make its
mark. Considerations must also be made concerning the density
and land availability. A stop placed in a suburban area would
probably not be applicable on a downtown city street. If there are
links available, these could meet side-by-side in areas with a lot of
land; in other locations, it would be practical to stack. All stops and
stations need to reduce dwell time by facilitating the easy ticketing
and boarding of patrons.
The need for amenities becomes more apparent at the end of each
line or at major points of intermodal confluence. As in the case of
rail, these stations provide services, food, and access to other
modes of transportation, etcetera. They become destinations unto
themselves, landmarks for the community. This is rarely the case
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with the bus. Now is a rare opportunity to define what these
station could be, what services they might offer, how they provide
for their users. For example, a possible future provision may be a
package delivery station. As the society purchases more and more
products via the World Wide Web, delivery concerns have
surfaced. It is difficult for working individuals or couples to receive
packages when they are rarely home. In the near future, those
packages, along with dry cleaning or groceries, etcetera, could be
delivered to the local Bus Rapid Transit hub for pickup en-route.
The challenge here is to relate the station and stops to the needs of
the rapid transit service and its patrons.

4.2.2 Routing
Buses are considered important components of city transportation
improvements because of their great flexibility and versatility for an
almost unlimited range of connections. The design of the new BRT
should take advantage of this versatility and consider a number of
routing options for bringing buses into and through the City. The
overall function is to provide access to and between employment,
businesses and services, and residences.

In 1998 a new fleet of 21 low-floor
articulated buses was deployed on the
Vancouver B-Line. Following this change,
ridership increased 20% over 1997 levels.

As the function of the BRT attracts more users from outside the
inner city areas and creates a more regional system with a broader
market, the routing demands become more complex. A high-speed
bus service serving a metropolitan area could link different suburbs
as well as different parts of a city. The physical routing decisions
could then have important consequences to job opportunities and
economic development in many different areas, even outside the
city. It could connect areas with high employment demands with
areas of low employment and meet important socio-economic and
equity goals.
The routing options also demand attention to more of the daily
operations of the system. The routing could direct the feeder buses,
express buses and area circulation in combined or separate ways to
facilitate movement. How does the system respond to varying loads
from peak hour travel versus off-peak needs, special events, and
unusual loads? The more responsive the system, the greater chance
it has of meeting the broadest demands of the population it serves
and so become a more important part of the transportation
infrastructure.

4.2.3 Roadway and Guideway Design
The speed and functionality of the bus between station stops will be
predicated on a roadway system that encourages buses and
facilitates their operation. There are many aspects to consider from
the locations of ways and routing as just discussed, to the types of
roads or lanes to be used, signalization, and priorities for use of the
lanes and signals. In addition, the overall transit and road
infrastructure planning must work in concert with the bus system.
On the roadways, the basic need is to reduce the delay caused by
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articulated vehicles operating in reserved
curbside lane on Washington Street,
Boston. Illustration: MBTA.
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general congestion in the streets, traffic signal timing, and turning
movements of other vehicles.
The flexibility of a bus should be used to advantage to gain access
wherever the transportation system could lead. Consequently, the
system may be structured for different zones to provide the best
and most efficient access within each area. The different roadway
designs could handle the feeder buses, express buses and area
circulation in combined or separate road systems.
The design closest to a train system would be one which uses a
dedicated busway or guideway. The design of a busway could
include the use of special pavement, smaller lane widths and
geometry specific for the buses. Roadway construction costs and
dedication of land should be considered under this option. The
other aspect of this option is the potential development of a fully
automated guideway system, possible because of its exclusivity for
bus traffic. Consideration should be given to the driver’s functions
and decisions that can become more limited allowing a transfer to
other operations of the bus.
Exclusive bus lanes and high-occupancy-vehicle (HOV) lanes can be
installed on highways and on certain roads of sufficient width.
Another consideration is the dedication of certain existing streets
within cities only to bus service. Use of the outside or inside lanes
could be used to inversely vary access and speed of travel. The
option of a changeable direction lane, or even a moveable lane such
as the HOV lane used on the Southeast Expressway in Boston,
could be used where space for additional lanes is more difficult to
obtain. A single lane with pullouts to allow vehicles to pass may also
be an option in more limited space within rights-of-way.

Actual Washington St. Reconstruction
Project (Massachussetts Bay Transit
Authority)

Traffic signal priority for buses can be used in combination with the
dedicated bus lanes or as a separate function. The first allows
automatic vehicle locators to time signals for buses moving in the
dedicated lane and schedule the lights in concert with the bus speed.
“Queue jumpers” are signal phases just for bus lanes that allow
buses to move first and ahead of the other lanes of traffic through
otherwise difficult intersections. Another level of control could be
held by the driver or within the bus itself as a transponder to send a
signal to a traffic light to hold or start a green phase to allow the bus
to proceed. This latter option would require some other controls
for emergency vehicle over ride and a directional focus in areas of
closely spaced signals.

4.2.4 Information Systems
Information systems are key elements in defining how the patron is
able to use the new Bus Rapid Transit. One aspect is to provide
information that will attract additional ridership to new or improved
service. Equally important is informing riders, both current and new,
about routes, hours of service, and frequency.
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This information could take a variety of forms. Somewhat standard
is the printed schedule and map. However, these schedules are
often approximations as many buses are unpredictable, forced into
long dwell times for ticketing or waiting behind long lines of cars at
an intersection, forcing the would-be rider to wait for their arrival.
New thoughts in station design should reconsider the information
made available in both content and form. Additional information
can help the traveler learn about transferring to alternative modes
of transportation, what to do in their surroundings, i.e.: listing
Museum exhibitions, movie times, local restaurants and etcetera.
These efforts will help link the stop to the specific community.
According to the Volpe BRT website, “Of course it is better to
provide this information before a passenger arrives at the stop.” The
information dissemination is taking many forms including using older
technologies like the telephone and new technologies like the
Internet and paging systems.

Charlotte
Department
of Transportation
Charlotte, NC

The new technologies allow the patrons to receive real-time
information. New Global Positioning Satellites make it possible to
locate the bus and measure its speed. Using this automatic vehicle
location (AVL) technology, it is possible to post the wait times,
allowing even the most novice user the ability to know when the
next bus will arrive. This allows greater flexibility among the transit
patrons, offering piece of mind as to the arrival time, allowing them
to leave the area if they know the bus will be delayed for a long
period or move to alternative transportation.

4.3 Intermodal Systems
4.3.1 Transit Links
The goal of intermodal systems is to provide easy access to
alternative modes of transportation.
This is accomplished
simplifying the process of transfer in any way possible. Much of this
is accomplished through the dissemination of information.
Understanding where and when to make a connection should be of
prime importance. Additional thoughts concern ticketing options,
linking one type of transportation to another. Perhaps, when
purchasing a Bus Rapid Transit ticket the patron is asked if they
would like a station car once they arrive. Or, perhaps when
purchasing the BRT ticket, the patron is able to reserve a parking
space for their car. These are just a few of the amenities that would
ease transfer and increase the value of the new rapid transit system.

4.3.2 Personal Transportation Links

BRT on-line stations in the median of
the Dulles Access Road will be
designed so that they can be easily
converted to rail use. This design
alternative uses removable platforms.

Thought should be given to how, when applicable, other personal
modes of transportation will interact with the station and the Bus
Rapid Transit system. For personal automobiles, systems are using
park-and-ride lots. But, what if you did not want to own a car?
Year-round bicycle transportation is a viable option in many of our
communities, for the colder regions it is still possible during the
Competition Program (text ver).
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summer months.
However, bicycle parking, storage and
transporting are still troublesome. Other possibilities include rider
pickup, station cars or rental cars. Rider pickup is excellent for
single car families, schedule permitting. Otherwise, carpooling or
vanpooling is an option.
For those that do not want to own a car, rental is a good option.
Rental companies could locate themselves at the station to provide
that necessary link outside the station. Moving this idea one step
further, station cars use fleets of electric vehicles for evening
rentals. The BRT patron could check out a car for the short trip
home, returning it in the morning.

5. TRANSIT ENHANCEMENTS
5.1 Trip Enhancements

Los Angeles MTA

Trip enhancements are those options that provide a different
experience for the traveler within the space of time they are on the
bus. What can be done to make the trip more enjoyable and
comfortable for the passengers? Things to consider may be
entertainment, workspace for laptops or internet connections, hook
ups for powering other electronic gear, and food service. Phone
options, possibly for more private portable phone conversations, or
for typical pay service might also enhance the trip experience for
the users and other passengers.
Unique seating options, possibly available on a reservation basis,
could allow meetings. This would serve the passengers, but could
also be available for the operators to provide optional seating
arrangements determined by demand.
On-board information regarding the bus transit system and its
operation and other connecting transit modes would allow the
passengers to make decisions during the trip on stops and transfers.
How to provide this information to a large number of passengers
traveling in many different directions may create some design
decisions.

Los Angeles DOT

5.2 Station and Stop Enhancements
The stations and stops allow the passengers to move into a different
travel mode. They may also be chance for the traveler to take some
action before reaching their final destination or next modal transfer.
The system could provide services related to the modal transfers,
traffic routing, parking options, and options for mode of travel.
‘Smart routes’ information, automated parking space information
and reservation, bike lockers and rentals, and even short-term car
rentals may be made available. Additional services may be package
receipt and delivery at specific nodes. The land use and operational
implications to these enhancements adds to the complexity of the
design challenge.
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5.3 Intermodal Enhancements
Travelers can obtain the basic information on individual systems,
schedules and fares for the systems they may use. Enhancements
would allow the traveler to develop a highly responsive itinerary
that provides
additional
assistance in
specific travel
recommendations between the trip start and end points. The most
effective use of the entire slate of transit options may be through an
integrated system that allows a traveler to see the whole trip laid
out, together with the options for varying the location and mode of
transfers on a real-time basis. How this could best be provided to
the traveler is the key to its utility.

Los Angeles Metro Rapid Line Logo (BRT
web site)

6. AWARDS AND JURY CRITERIA
6.1 Awards
The Jury will award a total $100,000 for the Competition. Awards
for Phase I will total $30,000 and will be awarded at the end of the
Competition.
Awards for Phase II will total $70,000. Awards will be directed to
three categories:




Bus Design – design of the vehicle and its components
Bus Rapid Transit and the Community – design of BRT
systems, infrastructure, enhancements
Overall Design – designs that exhibit the best design
integration of vehicles and communities

The Jury will be instructed to name a first prizewinner in each
category. They will be further instructed to distribute the Phase II
awards according to merit, with an approximate distribution of one
third of the total amount to each of the three categories
The Jury will be directed to ensure that academic entries will
receive approximately 30 percent ($30,000)of all cash awards.,
although they may award greater amounts as merited
The Jury may create other sub-categories for awards, as it deems
appropriate, including non-monetary awards such as Honorable
Mention.

6.2 Jury Review Criteria

Lane Transit District, Eugene OR

Bus Design (Phase I)



Integration of new ideas into the form and function of the
bus so that it meets new needs arising out of its role in Bus
Rapid Transit system.
Responsiveness to the needs of the bus riders of the future.
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Imaginative application of new technologies that would
improve bus operations, maintenance or management.
Graphic presentation that rapidly conveys key ideas that
depart from conventional bus design.

Bus and Community Design (Phase II)
Overall Criteria






Seamless integration of creative new bus design and
innovative Bus Rapid Transit concepts that are thoughtfully
applies to a particular American community that
demonstrated clear enhancement in the quality of life
within that community.
Creative ideas that link bus travel to other transportation
modes and transit-related enhancements.
Demonstration of specific technological, environmental,
operational or management benefits of the proposals.
Excellence in the graphic and written presentation of ideas.

Criteria: Bus Design









Criteria: Bus
Community
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Pittsburgh, PA (BRT web site)

Integration of new ideas into the form and function of the
bus so that it meets new needs arising out of its role in a
Bus Rapid Transit system.
New ideas for the exterior appearance for the bus that
conveys both its new function and new image for the buses.
Responsiveness to the needs of the bus patrons of the
future, in part through reconsideration of the interior to
address comfort, ease of movement, accessibility, and the
quality of the travel experience.
Imaginative application of new technologies that would
improve bus operation, maintenance or management.
Environmental enhancement related to technology or
operations.
Practical application of the bus design concept because of
its potential ease of cost of manufacture, potential life cycle
cost savings, or other advantages.
Match between the design of the bus and special identified
needs relating to the community that it would serve or the
special identified needs of the service and patrons it would
be designed to accommodate.
Rapid

Transit

and

the

American

Demonstration of the specific opportunities that Bus Rapid
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Transit can bring to an identified American community
through routing, operations, and design of the
infrastructure that would support it.
New and improved appearance and image of Station Design
and Shelters.
Ideas for transit-related enhancements that would clearly
improve the quality of life of the BRT ridership and
encourage the introduction of the BRT system.
Demonstration of advantages that Bus Rapid Transit would
have over other methods to meet important needs of an
identified community.
Illustration of specific ideas within the chosen community
to increase
multi-modal travel by effectively and
imaginatively linking Bus Rapid Transit to other modes.

7. RULES AND PROCEDURES
7.1 Sponsor’ Statement
This competition is an investigation into the large-scale
implementation of Bus Rapid Transit and its supporting
infrastructure.
With the understanding that the design and
implementation new rapid transit will encounter many problems
that need to be solved, and that communities must bridge important
gaps of information and cooperation, the Competition seeks to
engage the creative participation of multidisciplinary teams.

7.2 Authority and Definition of Sponsors
The Sponsors and Steering Committee are responsible for the
conduct of the Competition. The Sponsors are those companies
and public agencies listed at the beginning of the Program.
Oversight of the Competition is the responsibility of the Project
Manager, who is listed in this document.

Alameda Contra Costa Transit
District, Alameda and Contra Costa
Counties, CA

The ultimate disposition of the Competition awards, as
recommended by the Jury, will be the sole responsibility of the
Sponsors.

7.3 Competition Manager and Professional Advisor
The Competition Manager is WestStart, dedicated to transforming
transportation for a better world, by creating and expanding a global
advanced transportation technologies industry and related markets.
WestStart is located at 2181 E. Foothill Boulevard, Pasadena, CA
91107. Fred Silver is the Project Manager. WestStart is responsible
for the coordination of the Competition, including management of
the Competition Team identified at the beginning of this document.
The Cecil Group, Inc. is serving as the professional advisor for the
Competition. The Cecil Group, Inc. is an interdisciplinary design
Competition Program (text ver).
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firm offering services in architecture, urban design and planning and
landscape architecture. Steven G. Cecil is the Professional Advisor.
The Professional Advisor will advise the Competition Manager and
Sponsors as to the organization and production of the Competition.
He will also be solely responsible for the interpretation of the rules
and procedures of the Competition Program. The Advisor will
examine all entries for conformance to the Submittal Requirements.
The Jury will retain the final authority to accept as eligible for review
or award any non-complying entry.

7.4 Jury Composition and Authority
The Jury will be composed of a multidisciplinary group of seven
individuals representing the following concentrations of expertise:
industrial design, urban planning/design, architecture, landscape
architecture, automotive engineering, transportation planning and
transportation technologies. The list of jurors who have accepted
invitations at the time of the Program issuance are listed in the
Program.
The Jury will have complete and sole responsibility to review and
select winning entries from among the eligible entries, and will be
responsible for recommending the distribution of awards.
The Jury has the authority to recommend withholding awards in any
category should it determine that no entry in that category
satisfactorily meets the Jury Review Criteria. In addition, the Jury
may create special sub-categories and award cash prizes for
appropriate entries, or recommend the award of non-cash prizes for
deserving entries.

7.5 Jury Advisors
A committee of advisors to the Jury will be selected from among
the Technical Advisory Committee to answer questions of fact
during the jury process. This will include the review of Phase I
submittals and the assembly of technical comments. It will also
include answers to questions of fact during the jurying of Phase II
submittals.

7.6 Technical Advisory Committee
The Technical Advisory Committee of experts within their fields
was assembled to help with the Competition Program, deliberate on
the Phase I submissions and to provide assistance to the Jury. The
individuals who contributed to this committee, and their affiliations,
are listed at the beginning of this document.

7.7 Public Notification
This Competition was officially announced over the news wires on
November 20, 2000. Additional listings were found on competition
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websites including Death By Architecture and Core77 among
others. Approximately 10,000 posters have been distributed to
representative professional schools and professional organizations,
as well as to all individuals who have written or telephoned for
information.

7.8 Registration Procedure
In order to register, any interested individual or organization may
send a non-refundable check or money order payable to
WestStart/CALSTART, 2181 E. Foothill Boulevard, Pasadena, CA
91107; memo: BRT Design Competition. The entry fee is $50 until
January 7, 2001 and $100 until February 28, 2001, when registration
closes. Registrants must include name, title, address, email address
and a daytime telephone number. Upon receipt of the registration
fee, a kit with Competition rules and program information will be
mailed to all registrants.

7.9 Eligibility
Teams eligible for awards must be multidisciplinary, and must
indicate on the confidential entry card participation in the
preparation of the entry by either a professional or professional
degree student in each of the following three fields: design, planning
and engineering.
Design includes architecture, landscape architecture, industrial and
product design, urban design, the fine arts and related fields.
Planning includes urban planning, economic planning or real estate
development, public policy and governmental affairs, demography
and urban geography, environmental planning and related fields.
Engineering includes transportation planning and engineering,
electrical and civil engineering and other representatives of the
physical sciences.
Communities that are the subject of entries must be within the
United States.
Sponsoring companies, agencies or authorities may not enter the
competition, nor provide financial assistance to teams. Individuals
who are employed by the Sponsors directly or as consultants may
enter as members of a team, provided that the entry does not
contain work products specifically prepared under the auspices of
compensation from their employer.
Employees of the Competition Manager, members of the Technical
Advisory Committee or Competition Steering Committee or
employees of firms engaged on the Management Team are excluded
form participation in the competition.
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7.10 Schedule and Process
Registration for the competition opened on December 1, 2000.
The program packages are available starting on January 14, 2001.

Phase I questions are due before 5:00 PM Pacific Standard Time,
February 8, 2001.
Written Phase I responses will be posted by February 13, 2001.
Registration for the competition closes on February 28, 2001 before
5:00 PM Pacific Standard Time.
Phase I entries are due February 28, 2001, before 5:00 PM Pacific
Standard Time.

Phase II questions are due by are due before 5:00 PM Pacific

Standard Time, March 12, 2001.

Responses will be posted by March 16, 2001.
All Phase I entries will be reviewed by selected members of the
Technical Advisory Committee by March 9, 2001.
Images of all of the Phase I entries and technical review comments
of all phase I entries will be made public, and will be posted on the
internet through www.westsart.org by March 31, 2001.

Virginia Department of Rail and
Public Transportation - Dulles
Corridor, VA

Phase II entries are due May 15, 2001, before 5:00 PM Pacific
Standard Time.
Jurying of both Phase I and Phase II entries will occur in early June,
2001. The Phase I entries will be reviewed first and separately from
Phase II entries, and awards allocated to meriting submittals. Then,
the Phase II entries will be presented to the Jury for review and
allocation of awards.
Competitors who submit for Phase I only will be eligible for awards
for that phase. Competitors who submit for Phase II award
consideration must also submit a Phase I entry.
Announcement of Awards will be undertaken at a date to be
determined within approximately one month of the completion of
the Jury process.
All entries must be received at the following address:
WestStart/CALSTART
Attn: Fred Silver – BRT Design Competition
2181 East Foothill Boulevard
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Pasadena, CA 91107
Telephone for addressing purposes only: (626) 744-5687. In no
event will submittals be accepted after the time and date required.
Competitors are urged to use some form of guaranteed delivery
such as UPS, Federal Express, or as registered mail through the U.S.
Postal Service.
An Award Ceremony will be held In Washington, D.C. on a date
and at a location to be announced. All registrants and interested
individuals are invited to attend.

7.11 Presentation Requirements
Entries for each phase will be composed exclusively of four
elements: presentation board(s), a hard copy of a written submittal,
a digital copy of the written material, and a sealed entry card The
names, addresses and telephone numbers of the submitting teams
must be included on the card provided, sealed in the envelope
provided. The card must include a random, six-digit number chosen
to identify the submittal, which must also be clearly written on the
exterior of the envelope. This is the competitors’ confidential
number, and will be the sole means of identification during the jury
process. All other submittal elements (boards, written submittals,
and digital copy) must be clearly with the random, six-digit entry
number and letter signifying whether it is a Professional (P) or
Academic (A) entry, and no other identifying information.
All entries must maintain a ¼” border around the presentation. The
random six-digit number and indication as a Professional (P) or
Academic (A) entry should be labeled in the lower right hand
corner.

Connecticut Department of
Transportation Hartford, CT

The board may consist of a rigid material such as illustration board,
foam core, or the like. It should not be of heavy or bulky materials
such as masonite or the like and is limited to a thickness of ½”.
There may be no projections beyond the surface of the boards. No
frames or covering material such as shrink-wrap or Plexiglas may be
used.
Written material and should be submitted in 8 ½ x 11” format, with
type no smaller than 10pt. Written and digital material should be
submitted in a 9 x 12” envelope taped to the back of the board,
with the competitor’s confidential number clearly marked on the
exterior of both the envelope and each page of the written
submittal.
Competitors are also required to submit all of their work in soft or
digital format. The files will be accepted on Zip, Compact Disk or
3-¼” floppy disk. The media of choice should be named and labeled
with the competitor’s confidential number only, and should be
placed in the envelope with the hard copy of the written statement.
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The written statement will be opened for review during the
technical review and the judging of the finalists being considered for
award during jurying. In addition, this text will be used to compile
the record of all entries and may be used in subsequent publications.
All entries must be double wrapped, with the outer wrapping
containing a return address and addressed to:
WestStart/CALSTART
Attn: Fred Silver – BRT Design Competition
2181 East Foothill Boulevard
Pasadena, CA 91107
The inner wrapping must be opaque and contain no identifying
marks, with the sealed entry card taped to the interior wrapping.
Specific Phase I Requirements
A single presentation board must be used. The board should be 24”
x 36” horizontally; wider boards up to 48” will be accepted if
required to portray the full side elevation of the bus. The boards
must include a side and front elevation, an interior plan and a
transverse section drawn at ½” – 1’ scale. Entries should portray
components or views that depict key features of the bus. The board
should also contain a brief statement about the bus design concept,
including its overall purpose and the design goals that it exhibits.
The entry must be accompanied by a one-page typed statement that
discusses the principle design attributes and/or technologies that
would best meet the Jury Review Criteria for Phase I.

Chicago Transit Authority (BRT web site)

The Phase I submittal must include no information, labeling or
references to identify the community in which it is proposed to be
placed in service.
Specific Phase II Requirements
Two presentations board must be used. The boards should be 24”
tall x 36” horizontally. They will subsequently be displayed adjacent
to one another for jurying and display, by taping them together on
the back. The left hand board should be predominantly devoted to
relevant illustrations of the bus design proposal, and include a side
and front elevation, an interior plan and a transverse section drawn
at ½” – 1’ scale. Entries should portray components or views that
depict key features of the bus. The board should also contain a brief
statement about the bus design concept, including its overall
purpose and the design goals that it exhibits. The right hand board
should predominantly display the entrant’s key concepts regarding
the community application of Bus Rapid Transit, including a map or
diagram showing the community in which it would operate and
characteristic routing. This part of the entry should consist of
system, infrastructure or transit enhancements that best illustrate
the integration of the bus into the chosen community.
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The entry board must include written descriptions that indicate the
following:


Principle features of the bus design concept, including
special operational or technological characteristics



Location of the community and principal operational or
community planning purposes of the BRT system,
including who it will serve and why.



Time frame for implementation of the ideas for the
BRT system.



Labeling and description of specific system,
infrastructure or transit enhancements that are
proposed.

For Phase II, competitors must submit a written description of their
entry of no more than 3 pages. The written statement should
include the overall concept and a description of the Bus Rapid
Transit Vehicle, including how it meets the Jury Review Criteria. It
should define the chosen subject community, discuss purposes of
the BRT system, and describe outstanding proposed features of the
system, infrastructure, or transit enhancements that would best
meet the Jury Review Criteria.

7.12 Jury Procedures
The Jury will receive and be briefed on the competition Program
and Background Document and be instructed in the Rules and
Procedures by the Professional Advisor. The Jury will consider all
eligible entries and decide on all awards and non-monetary
recognition by vote.

7.13 Jury Members and Background
Jury members who have been selected and accepted invitation as of
the initial publication of this Program include the following:

MARTHA WELBORNE - JUROR
Martha Lampkin Welborne is the Project Director of the Surface
Transit Project, an effort focused on exploring affordable
alternatives to serve the mass transit needs of Los Angeles
residents. The project is funded by the W. Alton Jones Foundation
of Charlottesville, Virginia, and is administered by the Tides Center
in San Francisco.
Previous to initiating this non-profit effort, Ms. Welborne was an
Associate Partner, Director of Planning, and the Managing Director
of the Los Angeles office of Skidmore, Owings & Merrill LLP (SOM).
In these roles she led the design of complex urban projects,
Competition Program (text ver).
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including work for public, private, and non-profit sectors, and she
was responsible for overseeing all business operations for this 50
person office. Prior to her arrival in Los Angeles in 1994, she was
with the Boston and Chicago offices of SOM, and she was a Principal
at Sasaki Associates, Inc. in the Boston area.
Ms. Welborne's work has ranged from individual building design to
large-scale planning projects. She has led the urban design of a
several transit and transportation projects around the country, and
has also completed master plans for many prominent universities in
the United States. In addition, she has prepared development plans
for urban commercial cores, waterfront districts, and hospital
campuses. Her work also encompasses the assessment of the
environmental impacts of development.
Currently, Ms. Welborne is the President of the Architectural Guild
of the University of Southern California, is a member of the Board
of Directors of the Los Angeles Chapter of the American Institute
of Architects, is an appointed member of the Visiting Committee for
the Department of Urban Studies and Planning at MIT, and serves
on the Alumni Council of Harvard University's Graduate School of
Design.
Ms. Welborne was elected a Fellow of the American Institute of
Architects in 1993. She received a Bachelor of Architecture degree
from the University of Notre Dame in 1975, and both a Master of
Architecture in Advanced Studies and a Master in City Planning from
Massachusetts Institute of Technology in 1981. In 1991, she was
awarded a Loeb Fellowship in Advanced Environmental Studies by
Harvard University's Graduate School of Design.
TUCKER VIEMEISTER -- JUROR
Tucker Viemister was born in Ohio. After graduating from the
Pratt Institute in New York, he worked at Vie Design Studios, the
industrial and graphic design firm of his father, Read Viemeister. In
1979 he began working with Davin Stowell; and six years later they,
Tom Dair, and Tamara Thomsen founded Smart Design Inc. Among
their most successful designs are the widely acclaimed Oxo "Good
Grips" universal kitchen tools.

Barrery-driven electric bus provides up to
seven hours of operation on a single
charge. Battery ship-out trah provides for
fast refueling. Operating in Chattanooga,
TN. (CALSTART archives)

After working at frogdesign in 1997 and 1998, he became Executive
Vice President of the Research and Development Department at
Razorfish. He has been active also as a lecturer, critic, and
competition juror. He has won various awards including ID
Magazine's Design Review and the Presidential Achievement Award;
and his products are in the permanent collection of the CooperHewitt Museum.
Dubbed "Industrial Design's Elder Wonderkind" when he was
included in America's hottest 40 by ID, Viemeister has lectured
from Budapest to Tokyo, Minneapolis to Monterey. As a Pratt
graduate (BID '74), he serves as a Founding Trustee of the Rowena
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Kostellow Fund. He is on the faculty of Yale and Parsons and has
taught projects from LA to Paris. He has served as a panelist for the
Pew Fellowship in the Arts and a juror for the Rotterdam Prize,
AIGA's Objects of Design, the ID Design Review, the IDEA awards,
and his work is represented in the permanent collections of the
Cooper-Hewitt and the Museum of Modern Art. He edited the
Compendium, Product Design 6, and he was Chair of the 1995
national conference of the Industrial Designers Society of America.
WILLIAM W. MILLAR -- JUROR
William W. Millar is president of the American Public
Transportation Association (APTA), North America's foremost
organization dedicated to the advancement of public transit. Millar
became chief executive officer of APTA in November 1996 after 24
years in transit operations.
Millar was executive director of the Port Authority of Allegheny
County, Pittsburgh, for 12 years prior to joining APTA. As head of
PAT, one of the country's largest public transit providers, he
directed a system that operates bus, light rail, exclusive busway,
demand response and inclined plane transit service.
Before he joined PAT in 1977, he developed and managed
Pennsylvania's Free Transit Program for Senior Citizens as well as
other transit aid programs for the Pennsylvania Department of
Transportation.
In his three years as head of APTA, Millar is credited with reenergizing the organization. Membership is at an all-time high and
attendance at APTA meetings is at record levels. Bill has traveled
extensively throughout North America and internationally to
promote public transportation.

Propane-fueled ISE hybrid electric bus
operated in Los Angeles as part of their
downtown area shuttle. (CALSTART
Archive)

Millar's philosophy has been to build partnerships by working
together with
organizations traditionally associated with
transportation as well as those typically not connected with transit.
Millar led the APTA organization in working with this broad
coalition of interests to vigorously make the case for transit to
Congress and the Administration. These efforts paid off with the
enactment in June 1998 of the Transportation Equity Act for the 21st
Century, the largest public transit funding legislation ever.
Millar is a nationally recognized leader in public transit. He has
served as the chair or on the executive committees of the
Transportation Research Board, the Transit Development
Corporation, APTA and the Pennsylvania Association of Municipal
Transportation Authorities.
HANS RAT -- JUROR
Hans Rat was born in ‘s-Hertogenbosch, The Netherlands in 1945.
He graduated in Tilburg in International Economics. He went on to
be a stagiaire at the European Commission in Brussels for six
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months.
In 1973 he joined the Royal Dutch Association of Transport
Companies (KNVTO) as a junior staff member where he specialized
in financial matters for companies in Public Transport, Road,
Haulage, Coaches and Taxis.
In 1975 he was appointed as secretary to the Public Transport
Division of KNVTO and in 1978 he became the Deputy General
Secretary of that Association.
He was responsible for the
Associations’ contribution to public transport’s policy in several
ways, such as the introduction of nation-wide tariff system for Public
Transport which is still unique in the world.
In 1990 he was appointed as Managing Director and a Board
Member of N.V. Verenigd Streekvervoer Nederland, a holding
company which owns Public Transport companies in public
transport, taxi and coaching. He has been responsible for the
Group’s marketing and information technology and he shared
responsibilities on strategy and international affairs.
Hans Rat was chairman of the UITP International Commission on
Transport Economics, a Vice-President of the UITP and a member
of the European Union Committee. In the Netherlands he was
President of the Dutch Pedestrians Association.
From June 19th, 1998 he joined UITP (International Union of Public
Transport) as Secretary General.
Articulated bus from Vancouver, BC B
Line.

7.14 Entry Cards
Two submission cards accompany this Program document. One
card is to accompany each entry for Phase I and Phase II
respectively. The card should be filled out completely, either
typewritten (preferred) or printed legibly in ink. Team members
should be listed on the reverse and can be altered between Phase I
and Phase II. The entry card must then be enclosed in a sealed
envelope, with the six-digit identifying number and indication as a
Professional (P) or Academic (A) entry. It should then be included
with the written text in the envelope attached to the back of the
submission board.

7.15 Anonymity of Entries
Submittals may display no identifying marks or names which would
convey authorship to the Sponsors, Jury, Technical Advisory
Committee, Professional Advisor or others associated with the
competition. Any communication with any of the above regarding
authorship of an entry prior to the announcement of awards is
strictly prohibited and will be grounds for disqualification
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7.16 Late Submissions
Under no circumstances will the Competition accept late
submissions. Submissions not received by the deadlines stated in
the Schedule will be disqualified without review.

7.17 Communication and Questions
Communication and questions concerning Phase I must be
submitted in writing and must be received prior to February 8,
2001. Written responses will be posted by February 13, 2001.
Communication and questions concerning Phase II must be
submitted in writing and received by March 12, 2001. Responses will
be posted by March 16, 2001. Question must be submitted to Fred
Silver,
Competition
Manager
(805.987.1462;
fsilver@CALSTART.org) Responses will be distributed to all
registrants by e-mail or posted on the competition web page at
www.weststart.org.
The Competition Manager may also issue addenda to all registrants
at his discretion to provide further information or clarifications.
No other form of communication shall be accepted or construed to
represent opinions or directions regarding the Competition, its
rules, requirements or procedures.

7.18 Information Workshops
Information workshops focusing on BRT transportation are being
organized around the country. Those cities currently include
Boston, MA and Cleveland, OH. Additional workshops may be
added at any time. Workshops will be listed on the Competition
website and will be free and open to all.

7.19 Disqualification
All entries that fail to comply with these regulations and procedures
may be disqualified within the absolute discretion of the Professional
Advisor and Jury as provided above. Disqualification is not subject
to appeal.

1933 GM 100-passenger model built for
Chicago Worlds Fair. (Museum of Bus
Transportation)

7.20 Ownership and Use of Submittals
The Sponsors will retain all entries. The Sponsors will photograph
all entries. The Sponsors may use any or all entries for publication,
catalogs, displays, discussions and related uses. The authorship of
entries will be credited to the fullest extent practical. No
unauthorized use of the submittals may be made without the
express written permission of the Sponsors, except for those uses
authorized by the authors of the submittals.
Competitors may choose to protect their design my
Competition Program (text ver).
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copyright or patent obtained through appropriate agencies.
The copyright or patent will remain the property of the
author, while the submittal will remain the property of the
Sponsors for the uses described above.

7.21 Public Exhibition
It is the intention of the Sponsors to exhibit those entries receiving
awards, with the first exhibition to take place at the awards
ceremony currently planned in Washington DC.
Additional
exhibitions and locations will be at the discretion of the Sponsor.

7.22 Return of Submittals
Entrants will be notified by the Sponsors in writing when the use of
the submissions is no longer required by the Sponsors. Submissions
will be returned to an authorized representative of the registrant
upon request and at the registrant’s cost within 90 days of the
notice. Entries not requested or returned by that time may be
destroyed.
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1935 ACF Convertible Coach (Museum
of Bus Transportation)
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