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INTRODUCTION

Several private initiatives to develop automated guideway transit (AGT)
systems began to appear in the United States in the early 1960's. The moti-
vation then was--and still is--the judgment that these "AGT" systems could
provide a substantially higher level of urban transportation service for sub-
stantially lower cost. There was naturally much disagreement over the specific
features of these systems, and of course, many peonle doubted that they would
ever provide a significant contribution to public transit.

In 1966, Congress formed the Urban Mass Transportation Administration and
gave it responsibility for development of new types of transit systems. But
the vast majority of UMTA's activity was pointed toward distribution of federal
transit funds to existing transit systems to prevent their continued decline.
Most of the professionals in the transit community were understandably so busy
with problems of operating, expanding or deploying conventional systems that
they had 1ittle or no patience with new systems and new service concepts. As
it had been decades since any new type of transit system had been deployed,
few people within the industry thought at all in terms of development or de-
ployment of new systems. There was no institutional structure related to new
systems, there was no consensus that adequate transit service could not be pro-
vided by expanding and up-dating existing systems, and the increasing subsi-
dies removed incentives for fundamental change. Nevertheless, an influential
group of people felt that transit suppliers could do most of the necessary re-
search and development on existing systems and that it was the government's
business to get on with the task of development of new systems.

In the early 1970's, the "new-system" view seemed to some extent to pre-

vail in UMTA's Office of Research and Development, but there was no real



system view either in terms of the level of service that ought to be provided
or in terms of optimization of the physical hardware needed to reach a parti-
cular service level. In late 1970, in response to political pressure from
West Virginia, UMTA let contracts for construction of the Morgantown AGT sys-
tem. In 1971, they funded four companies $1.5 million each to set up AGT de-
monstrations at Transpo '72, Dulles International Airport, in hopes that that
would stimulate cities to procure systems. In these actions, no patience with
systems analysis was apparent. Things had to be built right away.

The results of Transpo '72 were disappointing. About 18 months later,

Las Vegas announced that they had selected the Rohr Monocab AGT system, but the
order did not materialize. While a few systems were ordered for airports and
z00s, no urban area ordered an AGT system. Pressure increased for UMTA to sti-
mulate the market, and in mid 1975 UMTA announced the Downtown People Mover
Program. (DPM was a new name for the simplest types of AGT.) Cleveland, St.
Paul, Los Angeles and Houston were selected for deployments in late 1976. But
in 1977 the new Cleveland mayor refused the DPM funds, saying the system would
be too expensive and too disruptive; and, in May 1979, the Minnesota House of
Representatives voted against the St. Paul People Mover. These actions pro-
vide motivation for a review of UMTA efforts to develop AGT.

In the following paragraph, the Morgantown program is reviewed. Next, the
most advanced UMTA AGT development program is shown to have serious problems,
and finally the Downtown People Mover Program is shown to have been flawed
from its inception. It is concluded that UMTA initiatives to develop and en-
courage development of new transit systems are failures. UMTA has neither
developed nor absorbed the transit systems theory needed to guide the develop-

ment of new systems. UMTA has not taken advantage of modern systems development



techniques and procedures. UMTA has not developed a broad concept of transit
service toward which new systems development programs can be aimed. Instead

of facilitating the process of development of new systems, UMTA has inhibited
that process. It is time to reconsider how civil research and development in
the national interest should be done. A concept analogous to the agricultural

experiment stations is suggested.

THE MORGANTOWN PROGRAM

The contracts for the Morgantown AGT program were awarded in December 1970
and stipulated that the first vehicles had to be running in October 1972. The
prime contractor for the system was the Jet Propulsion Laboratory and the vehi-
cles were to be manufactured by Boeing. Neither had had experience in the
field of AGT. By contrast, it takes approximately seven years for a new air-
plane design to move from concept to flight test in companies in which there
are experts in all phases of aeronautical engineering. No comparable theoreti-
cal or experimental background was available to guide the development of the
Morgantown AGT system. The result was a system substantially overdesigned from
the original concept of the Alden Starrcar System upon which it was based. The
totally unrealistic 20-month development schedule led to a four-to-one cost
overrun, thus producing a great deal of disillusionment with the whole field of
AGT.

People in positions of influence, but with 1ittle knowledge of the details
of the Morgantown Program, became convinced that the failure of Morgantown was
somehow a failure of automation, a failure of modern technology. It became
conventional wisdom that the answer was to move toward simpler systems in future
deployments. But the best of modern technology never had a chance. The failure

of Morgantown was not the failure of technical sophistication but the failure



to understand the process of development of new systems. Instead of funding
Morgantown, UMTA should have proposed a ten-year development program with all
the required phases: systems and planning analysis, economic analysis, trade-
off development and analysis, component design and testing, subsystem testing,
more analysis, full-scale system testing and public demonstration, thorough
socio-economic assessment, and only then, deployment in a city. Ample time
should have been scheduled for possible changes in direction as a result of
unforeseen findings. But there was no commitment to such a process. The pres-
sures to deploy an existing but under-developed system were too strong. Per-
haps landing of men on the moon made people overconfident and'impatient. What-
ever the reason, we have suffered for it. The Morgantown program did little

to advance transit technology.

THE ADVANCED GROUP RAPID TRANSIT PROGRAM

The AGRT Program is UMTA's most advanced initiative in the AGT field. It
may be thought to be a Tong-term system program of the type described above.
Unfortunately, it is not. The reasons are: 1) that it is based upon system
configurations (one an advanced version of Morgantown) that were settled upon
long ago without the detai]éd systems analysis needed to determine optimum
configurations; and 2) that basic system parameters (headway and vehicle size)
were given in advance rather than as variables to be determined by analysis.

Three illustrations of the difficulties will suffice:

1) The vehicle size of 12 seated passengers was chosen together with off-
line stations and networks of upwards of 200 stations without the benefit of
detailed operational simulations. Subsequent simulations of similar configura-
tions performed in the Colorado Regional Transportation District's large-scale

study of transit alternatives produced the following resu]tl:



"The overall conclusion is that either an on-line, all-stop

system, or an HCPRT (high-capacity personal rapid transit)

system with nonstop, single-party, origin-to-destination ser-

vice are promising alternatives, whereas the intermediate

headway systems (including GRT) offer 1ittle, if any, im-

provement in service over a simple on-1ine, all-stop system.

A system such as the high-performance PRT (now AGRT) with 12-

passenger vehicles might be desirable, if operated as an

HCPRT during the off-peak, and used to provide multi-party,

nonstop, origin-to-destination (or origin-to-transfer station)

service during the peak periods."

Unfortunately the waiting time for the latter tyne of group service concept
quickly becomes too long to be practical as the system grows. The problem
became apparent when the vehicle and passenger flows through stations were
simulated. The above results mean that AGRT mav not be a workable concept,
except in systems with very few stations,and at best, the concept is not
operationally efficient. This result has been available since early 1975 and
is known to some UMTA peopnle. Unfortunately, by picking the vehicle size in
advance they locked themselves intc an ineffective configuration, but to change
it would require major redirection of the whole program. Because of Morgan-
town, it may have been felt that Congress would not tolerate a new major blun-
der. Thus, the AGRT program goes on, perhaps with the hope that the internal
contradiction will be resolved later.

2) The guideways of the principal configurations are wide U-shaped troughs
with the power rails attached to one side. Figure 2.2 from Report No.
DOT-TSC-0ST-77-54 (included with this paper) shows that UMTA views this con-
figuration as the only one worth considering. Yet, UMTA's own research2 shows
that the U-shaped trough confiquration has had serious and possible insur-
mountable winter weather problems. That this should be the case is immediately
obvious to many people who live in northern climates. Snow must be melted

from the whole width and length of the guideway by means of energy-consuming

heaters imbedded in the concrete, the power rails ice up, and thermal cycling



of the reinforced concrete guideway is 1ikely to produce cracks in the surface
and eventually may lead to its disintegration. Moreover, a two-way confiqura-
tion is 15 or more feet wide, it takes a significant strip of land, it is cost-
ly to build into a city streetscape, and it has a large visual impact.

The only substantive justification given for the U-shaped trough guideway
is that, in emergencies, it permits people to escape from the vehicles onto
the guideway. But considering winter weather, elderly and handicapped people,
and exposed high-voltage power rails, such an escape method is inappropriate.

3 It needs to be examined in a

There is a better approach to this problem.
total system context in which probabilities of various failure modes are esti-
mated and potentially serious failures are corrected by redesign. Only then
can the most economical and effective escape methods be devised. One, for ex-
ample, is the use of simple carriages attached to the side of the guideway

and normally stored at the stations. Al1 of these matters need to have been
considered before selecting the guideway configuration.

3) The operational headway is limited to three seconds. Such a limita-
tion is technically necessary if the vehicles use propulsion and braking
through the wheels but not if Tinear electric propulsion and braking is used.
The significance of the Timitation on headway is that it provides too severe
a lTimitation on capacity in large systems. If the system were to remain
small, comparable to a downtown peopnle mover, there is no problem, but if
there is interest in expansion, as there almost always is, it may become capa-
city 1limited. By choosing linear electric propulsion and braking, and by
choosing one of a number of continuous position sensing systems, an arbitrary
headway Timitation is avoided, and the system does not have to be rebuilt at
great cost if it is expanded. Again, systems analysis shows the advantage of

the choice and would have led to a configuration different from those selected
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for AGRT. The question of headway is one of the most controversial in AGT
development, and can be settled only through understanding of transit systems
theory. See References 4 and 5.

The conclusion is that, by use of unsubstantiated intuition in parameter
and configuration selection, wrona technical choices are made and the resulting

systems will have serious economic, functional and service limitations.

THE DOWNTOWN PEOPLE MOVER PROGRAM

On May 24, 1979, the Minnesota House of Representatives voted 103 to 26
against the St. Paul DPM System, thus denying support for ten percent of the
capital costs by the State of Minnesota. Unless a revised proposal can be
made for less than half of the projected $90 million capital cost or another
source of funds is found, the project is dead.

The project was defeated in a two-and-one-half hour debate on the floor
of the Minnesota House mainly because the T1ine and station configuration was
not perceived to provide a significant service. Too many of the trips could
be taken by walking, particularly through the skyway system. The comment
that the people mover didn't go anywhere was constantly raised. Because of
the topography, it could not be well connected to peripheral parking. Un-
fortunately, the UMTA procurement process required that the approximate route
configuration be selected hurriedly during the proposal period (May 1976) before
an adequate process of analysis and community involvement could be carried out,
and did not permit anything but minor deviations. An important additional
factor in the defeat was derived from the data of the Preliminary Engineer-
ing (PE) study, and from a Charles River Associates (CRA) review of the PE
study for the Twin Cities Metropolitan Council. 1In a nutshell, the CRA study
showed that the present worth of a 40-year stream of benefits calculated was

only of the order of $60 million, whereas similar analysis showed that the






