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The Transportation Research Board is one
of six major divisions of the National
Research Council, which serves as an
independent adviser to the federal gov-
ernment and others on scientific and
technical questions of national impor-
tance, and which is jointly administered
by the National Academy of Sciences, the
National Academy of Engineering, and
the Institute of Medicine. The mission of
the Transportation Research Board is to
provide leadership in transportation
innovation and progress through
research and information exchange, con-
ducted within a setting that is objective,
interdisciplinary, and multimodal. The
Board's varied activities annually engage
about 7,000 engineers, scientists, and
other transportation researchers and
practitioners from the public and private
sectors and academia, all of whom con-
tribute their expertise in the public inter-
est. The program is supported by state
transportation departments, federal
agencies including the component
administrations of the U.S. Department
of Transportation, and other organiza-
tions and individuals interested in the
development of transportation.

The National Research Council was orga-
nized by the National Academy of
Sciences in 1916 to associate the broad
community of science and technology
with the Academy’s purposes of fur-
thering knowledge and advising the
federal government. Functioning in
accordance with general policies deter-
mined by the Academy, the Council has
become the principal operating agency
of both the National Academy of
Sciences and the National Academy of
Engineering in providing services to the
government, the public, and the scien-
tific and engineering communities.
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RAILROADS AND RESEARCH: SHARING TRACK

3 INTRODUCTION
Railroads and Research Sharing Track

John Tunna and Deborah Butler

The railroad industry successfully provides safe and efficient freight and passenger
transportation largely by implementing research results. Examples highlighted in this issue
are drawn from the disciplines of civil, mechanical, and electrical engineering and from the
science of human factors.

4 Crash Energy Management:
An Overview of Federal Railroad Administration Research

David Tyrell and Jeff Gordon

From 1999 to 2005, the Federal Railroad Administration, working with industry
stakeholders, conducted a series of six impact tests to assess the crashworthiness of rail
passenger equipment, both conventional and with crash energy management features.
The results can improve train crashworthiness significantly.

11 Realizing the Potential of Diesel Multiple-Unit Technology: Research Overcomes Barriers
Thomas C. Cornillie

12 Cooperative Research in Tank Car Safety Design: How Science and Engineering
Are Reducing the Risk of Rail Transport of Hazardous Materials

Christopher P. L. Barkan, M. Rapik Saat, Francisco Gonzalez, Ill, and Todd T. Treichel
Railroad tank car safety in North America has improved continuously through cooperative
testing, research, and standards development by industry and government. Recent design
advances have followed three approaches to enhance the safety of tank cars, which
transport more than 1.6 million shipments of hazardous materials each year: statistical
analysis and optimization of design, structural modeling, and physical testing.

20 Transporting Hazardous Materials by Rail: Identifying Feasible, Lower-Risk Routes
David Hunt, David Friedman, Mark Meketon, and Carl Van Dyke

22 Gaining Track Support to Improve Track Safety, Efficiency,
and the Competitiveness of the Rail Industry

Ted Sussmann, David Read, John Choros, and Shane M. Farritor

Track components have been hardened and strengthened to improve durability and
performance, but increases in train loads and speeds, coupled with recent extreme weather
events, have necessitated constant vigilance for track safety. The authors explore advances
in track support and measurement systems that are ensuring a more efficient and safe
performance from the track structure.

28 Evaluations of Demonstration Pilots Produce Change: Fourteen Years of
Safety-Culture Improvement Efforts by the Federal Railroad Administration
Joyce M. Ranney, Michael K. Zuschlag, Jonathan Morell, Michael K. Coplen, Jordan
Multer, and Thomas G. Raslear
To address the slow progress in reducing accidents, the Federal Railroad Administration
implemented an evaluation program to identify and test system-based safety-culture
interventions. The program produced four approaches and confirmed significant positive
results, particularly through change effected collaboratively by labor and management.

37 Fatigue Research Improves Regulatory Effectiveness
Thomas G. Raslear and Colleen A. Brennan

38 Success Factors in the Reduction of Highway-Rail Grade Crossing Incidents
Suzanne M. Horton and Marco P. daSilva
In the past 20 years, safety at public highway-rail grade crossings has improved
significantly. A two-phase study identified 11 factors as likely contributors, including
rulemakings, advances in the grade crossing and transportation environment, and political,
societal, and economic changes. Most of the 11 factors were associated with applications of
research findings.
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a BNSF train leaves the Port of Oakland,
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Square neighborhood; the train provides
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Staten Island Ferry crew and landside staff

43 Grade Crossing Electronic Document Management Systems: Developing a
Cost-Effective, Comprehensive Inventory and Project Management Tool

Steve Laffey
44 On Track for Railroad Crossing Safety: North Carolina’s Sealed Corridor Program
Paul C. Worley

45 Developing and Implementing Positive Train Control at BNSF Railway
Larry Milhon
In response to requirements in the Rail Safety Improvement Act of 2008, BNSF
Railway is developing and implementing an electronic train management system to
prevent train-to-train collisions, overspeed derailments, incursions into work
zones, and movements through improperly aligned switches. The author describes
the testing and application of research findings and the progress to date.

49 Mobile Locomotive Simulator for Human Factors Research: The Federal
Railroad Administration’s Cab Technology Integration Laboratory
Gina Melnik

50 Trip Optimizer: Autocontrol System Saves Fuel
Suneil Kuthiala

52 POINT OF VIEW
Diverse Motivations Strengthen Rail Research
Anthony Perl
Railroad research reflects diverse priorities—the varied needs of carriers, shippers,
travelers, and government—as well as the distinctive means for seeking new
knowledge preferred by industry, government, and universities, the author notes.
Each of these orientations brings strengths to measuring and managing research,
and aligning the motivations can enhance the effectiveness of rail research.
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The logistics of disaster response and business
continuity is the focus of articles in the
July—August TR News, examining supply chain
performance challenges in a crisis, the role of the
private sector in maintaining supply chains for
relief efforts, recent lessons learned for postdisas-
ter relief logistics, and a state department of
transportation’s emergency management pro-
gram—plus reports on the effect of gasoline
shortages after a disaster, the role of ferries in res-
cue efforts, applications of social media in disas-

set heavy water moorings in advance of
Superstorm Sandy, October 2012, at the
Ferry Maintenance Facility in New York

City harbor.

ter preparation and in response and recovery,
contingency planning for airport irregular opera-
tions, and more.
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