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PROCEEDINGS OF INTERNATIONAL SEMINAR ON RAIL HIGH-TECH

Introduction to Heavy Haul and High-speed
Railway in North America

Dr. W. J. Harris

(Retired Vice President, AAR)

Introduction

It is a great pleasure to return to Beijing to be a
part of this seminar on railroad technology. From
1980 to 1996, I was in China nearly twenty times
working with CARS, working on a UNDP project in
Dalian, and participating in a variety of World Bank
studies. It is good to return and find China still on a
fast track toward economic progress and continuing to
upgrade its railroad system. It is good to find old
friends still hard at work on railroad issues.

Railroads in the United States are managed dif-
ferently than those in the rest of the world. They
own their rights of way and pay taxes on them. They
or other private sector institutions own the locomo-
tives and equipment that operates on the rail lines to
move freight.

In the 19" Century, When railroads were grant-
ed a franchise to operate between city pairs, they
were required to provide passenger and freight ser-
vice. From about 1825, when the first railroads be-
gan to operate in the USA, until about 1945, there
was little competition for rail freight or passenger ser-
vice except in those areas where barge transport on
rivers or canals was available. However, by 1970,
the demand for intercity rail passenger service had
fallen to nearly zero, but the railroads were still
required by their original franchises to provide extens-
ive service. The United States Congress took note of
the economic crisis faced by the railroads and relieved
them of further passenger transport responsibilities.
Amtrak was created to assume ownership of all of the
passenger assets of the railroads and to develop and
operate a national intercity passenger system. In ad-

dition, Amtrak was granted ownership of the rail

lines from Washington D. C. to Boston, called the
Northeast Corridor. This line, the only electrified in-
tercity line in the USA, was electrified from Wash-
ington to New Haven, a city between New York and
Boston.

The legislation that established Amtrak, and
subsequent legislation, mandated that Amtrak be-
come economically self-sufficient. Since Amtrak has
not achieved that objective, there are active programs
in place to consider how to replace Amtrak.

In summary, in the United States there is a net-
work of rail lines owned, for the most part, by pri-
vate companies. Those companies provide freight ser-
vice on those lines. Amtrak provides passenger service
on its own lines in the Northeast Corridor and leases
space on the lines of the freight railroads for the oper-
ation of passenger service.

United
States, it can be seen that high speed passenger ser-
vice is being addressed by Amtrak and by the Federal

Given these -circumstances, in the

Railroad Administration, sometimes in cooperation
with state agencies seeking to achieve higher speed
passenger service on specific lines between specific
city pairs. If high speed service were established be-
tween all of the city pairs under consideration, the
service would fall far short of creating an intercon-
nected national USA high speed rail system. These
selected possible high speed corridors are under con-
sideration as a means to reduce congestion on the in-
terstate highway systems in those areas and to reduce
congestion at airports serving relatively close city
pairs.

The only high speed corridor now in operation in
the United States is the Northeast Corridor from
Washington, DC to Boston. That service is possible,



in part, because there has been complete separation of
grade crossings for the entire route.

All USA high speed rail operations must comply
with Federal Railroad Administration safety regula-
tions that prohibit train speeds over 100 miles per
hour on lines with grade crossings.

Seventy years ago, when the private railroads
still provided the bulk of intercity passenger service,
there was intense competition in the New York to
Chicago corridor to achieve high speeds. Regularly
those steam trains traveled for extended periods at
100 miles per hour.

When Amtrak began operations on the electrified
lines between Washington and New Haven and with
diesel service elsewhere, speeds were limited by FRA
regulations until the grade crossings were eliminated.

Amtrak diligently pursued the objective of creat-
ing a grade crossing free corridor from Washington to
Boston. Speeds of 120 miles per hour were achieved
with the first generation of higher speed trains. How-
ever, the line has many curves that cannot be elimi-
nated because of the nature of the surrounding devel-
opments. Amtrak worked with the supply industry to
acquire tilt trains capable of operating at 150 miles per
hour. The TGV was selected as the basic train set for
this service, and design changes were made to create
a TGV tilt train. Federal Railroad Administration
regulations required that the train withstand major
impacts and demonstrate significant crush resistance.
In order to meet these objectives, there was a signifi-
cant delay in putting the first train sets in service, but
they are now operating regularly between Washing-
ton, DC, New York, and Boston with schedules that
are competitive with air travel in the Northeast Corri-
dor.

In order to facilitate high speed rail service in the
non-electrified intercity corridors discussed previous-
ly, the Federal Railroad Administration has contract-
ed for the development of a non — electrified locomo-
tive. The prototype vehicle is now being tested. It
has demonstrated that it can reach speeds of 150 miles
per hour.

In the new intercity corridors under consider-

ation, there is intensive study of the grade crossing

problem. It may be too expensive to achieve total
grade separation in all of these corridors. A variety of
grade crossing protective systems are under consider-
ation such as four quadrant gates intended to eliminate
intrusion by motor vehicles into a grade crossing on an
active high speed line. This research is continuing.
A second aspect of high speed ground transporta-
tion service under study in the USA is related to ma-
glev developments. Maglev has been of interest to the
technical community since it was first demonstrated

that the phenomenon could support a train. The

. United States is mindful of the fact that both Germa-

ny and Japan have been engaged in prototype develop-
ment of maglev systems for decades but have not yet
made a commitment to an operational system. How-
ever, the Federal Railroad Administration has re-
quested proposals from communities interested in con-
sidering the installation of a maglev system. Seven
proposals were received. Of those, two were selected
for more complete development. A plan is being pre-
pared for a maglev system to transport passengers
from downtown Pittsburgh, Pennsylvania, to the air-
port in Pittsburgh. A second plan is being developed
for a maglev system to provide service between Wash-
ington, D.C. and Baltimore. These plans will be re-
viewed when completed, and a decision will then be
made whether to proceed with construction of the
guide ways and purchase of the vehicles.

Earlier concepts of using maglev systems in the
rights of way of the Interstate system were rejected,
in part, after it was found that the grade crossing
structures interfered with the construction of the
guide way.

The United States continues to have a heavy
commitment to the air mode because of the extensive
distances between its major metropolitan areas. With
the possible exception of a few special corridors, it
does not appear likely that high speed ground trans-
portation in the USA will match the extensive service
available in Europe and Japan.

The high speed ground transportation industry
has the continuing obligation to press the ability of
systems depending on a steel wheel rolling on a steel

rail as rapidly as feasible in order to meet the demands



of the population for low cost, reliable high speed ser- -

vice and to assess other technologies such as maglev to
assure that they play their role in the efficient move-
ment of people in our mobile world society. In the
United States, this responsibility rests largely with
government.

In view of the major commitment of the private-
ly owned railroads to competitive freight service, it is
evident that the private sector will continue to support
improvements in heavy haul operations.

The first heavy axle load cars in commercial ser-
vice in the USA were introduced on a trial basis about
1960 to respond to competition from barge movement
of grain on the Mississippi River. The apparent suc-
cess of the initial use of the heavier cars with about 28
ton axle loads led to their introduction by many rail-
roads for the movement of many products. However,
problems soon emerged. The track structure had been
designed for 10 and then 20 ton axle loads. Under the
increasing number of heavy cars, a variety of prob-
lems was observed. The subgrade in many parts of
the United States was expansive clay. When wet, the
clay changed dimensions and lost its capability to sup-
port track. As it dried, the dimensions changed
again. This variable support of the track structure
created serious problems in train operations. Much of
the railroad system was plagued by slow orders as
track engineers replaced the unsatisfactory subgrade
or treated the subgrade with lime to stabilize it.

Many other changes were introduced. It was
necessary to increase the quality and strength of rail.
It was necessary to reduce the number of rail joints.
Finite element analysis made it possible to design im-
proved wheels. Computer modeling provided an im-
proved basis for train handling. All of these changes
and more were pursued actively by the railroads in co-
operation with the railroad supply industry.

The ability to study ways to respond to the im-
pact of heavy axle loads was rapidly improved when
the Federal Railroad Administration established the
Transportation Test Center at Pueblo, Colorado.
That Center was created to test high speed rail vehi-
cles pursuant to the High Speed Ground Transporta-

tion Act of 1968. A very extensive track layout was
built as well as major dynamic testing facilities. After
the initial testing of air cushion and linear motor vehi-
cles, the attention of TTC began to be focused on
freight railroad problems. In about 1974 the FAST
track was built that made it possible to test various
aspects of track under identical loads and to include in
the train a variety of car features for testing under
identical conditions. The testing of track and train
components over more than twenty years has provided
very useful information to operating railroads.

In 1983, the management of the TTC was
transferred to the Association of American Railroads
which has created a wholly owned subsidiary corpora-
tion called the Transportation Technology Center,
Incorporated (TTCI) which continues to operate the
FAST track and to conduct research on a wide variety
of railroad issues through work of its staff, university
laboratories, and cooperative programs with railroads
and the Federal Railroad Administration.

A wide variety of studies are in progress in
search of ways to improve track structure, equipment
components, the dynamic interaction of track and
equipment, and the critical wheel-rail interface.

The international railroad community has been
sharing information on heavy haul railroad technology
in formal meetings since 1978 and through the offices
of the International Heavy Haul Association since
1983.

It appears that there is great potential for in-
creasing axle loads and improving track structure to
accommodate heavier cars and trains.

The effectiveness of operating trains with steel
wheels on steel rails has provided means of transporta-
tion of goods and commodities that now make it pos-
sible for almost any product to be made almost any
place in the world and to be marketed in almost any
place in the world. The challenge to the railroad com-
munity is to continue to exploit the inherent favorable
characteristics of the railroad system and to extend it
to meet the growing challenges of international trade.
In the United States, the responsibility for these pro-
grams rests largely on the private sector.
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