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1. Accomplishments
The NURail Center is a rail-focused seven-university consortium led by the Rail
Transportation and Engineering Center (RailTEC) at the University of Illinois at UrbanaChampaign (UIUC). NURail's principal goals are to achieve a set of Research, Education,
Technology Transfer Collaboration and Leadership objectives that not only fulfill center
objectives, but support and assist achievement of goals beyond the consortium members.
These include the rail industry, AAR and FRA research and workforce development goals.
They also include working with other colleges and universities, both domestically and
internationally, to advance academic rail education and research quality and quantity.

a. What was accomplished under these goals? (major activities; specific
objectives; significant results (positive and negative); key outcomes)
NURail Consortium









Ten students from NURail partner and affiliate schools received scholarships from
the Railway Supply Institute (RSI) to attend the RSI Education & Technical
Conference at the 2019 Railway Interchange Conference in Minneapolis, MN on
September 22 – 25. This is the first year that RSI has offered student scholarships to
attend the conference. The RSI Education & Technical Training Conference serves to
educate attendees on new technologies and trends in the rail industry and provide an
opportunity for industry networking and collaboration.
The NURail Annual Meeting was held July 24 – 26, 2019 in St. Louis, MO in
conjunction with Summerail, which is hosted by the Transportation Research Board
(TRB) Committee on Rail Freight Transportation (AR040). This three day event
featured two days of presentations and one day of technical tours. Four NURail
partners gave technical presentations during the meeting.
The third biennial Passenger Railway Engineering Education Symposium (p-REES)
was held July 22-24, 2019 at the Chicago Transit Authority (CTA) Headquarters in
downtown Chicago, IL. NURail Center partners participate in this symposium and
provide practical, hands-on engineering information and materials, with the goal of
encouraging engineering faculty interest in adding rail and transit engineering content
to their current courses and curricula. This year faculty and alumni from five NURail
Center universities gave presentations on rail transit modal characteristics, railway
signaling, terminal facilities & track design. p-REES is sponsored by American
Public Transportation Association (APTA) in cooperation with the American Railway
Engineering and Maintenance-of-Way Association (AREMA).
Over 30 students from NURail Center partner schools attended the Railway
Interchange (RI) conference on September 22 – 25, 2019 in Minneapolis, MN. In the
Student Quiz Bowl three out of the top four winners were NURail Center schools.
Liam Dancey, an undergraduate student at the University of Kentucky, took second
place in the Undergraduate Student Poster Competition while University of Kentucky
master’s student, Ethan Russell, was the winner of the Graduate Student Poster
Competition.
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While presenting NURail sponsored research at the 15th International Railway
Engineering (RE2019) Conference on July 3-4, 2019 in Edinburgh, Scotland NURail
partner Dr. Jerry Rose received a Lifetime Achievement Award from the conference
committee. The co-author on two of those papers was NURail partner Dr. David
Clarke from the University of Tennessee, Knoxville.
Consortium partners wrote two final reports in the past six months (Railroad Grade
Crossing Micro-Level Safety; Risk Analysis - Phase 2 and History of the City of
Chicago Central Area Transit Circulation Efforts) and two project proposals
(Guidebook for Railway-themed K-12 STEM Outreach Activities and Relative
Capacity; Performance of Fixed and Moving Block Train Control Systems).

University of Illinois Urbana-Champaign














Schedule Flexibility and Railway Line Capacity (Line Capacity) - Project is complete
pending final report.
Capacity of Hump Classification Yards (Yard Capacity) - A dissertation document
was deposited and multiple conference and journal papers are being prepared,
presented to various industry sponsors, and developed into a final project report.
Intermodal Terminal Capacity Factor Interactions (Terminal Capacity) - The
simulation model was used to explore additional facility layouts and capacity factors.
A conference paper was presented and will be developed into a full journal paper and
a final project report.
Relative Capacity and Performance of Fixed and Moving Block Train Control
Systems (Train Control Systems) - Simulations were conducted to quantify the
relative benefits of moving blocks on corridors with different amounts of double
track, and to quantify the shockwave effects of closely-following trains. Results were
presented in two conference papers and published in a journal paper. An additional
journal paper was submitted for review.
Guidebook for Railway-themed K-12 STEM Outreach Activities (K-12 STEM) Project work initiated and distributed survey on activities influencing interest in
railway engineering education and careers.
Shared Rail Corridor Adjacent Track Accident Risk Analysis – Phase 2 (Shared
Corridor) - A dissertation document was deposited and multiple conference and
journal papers are being prepared and presented.
Numerical Investigation of Impact Load Effects on Railroad Track Systems (Load
Effects) - Project is complete pending final report. A dissertation was published that
contained a summary of the final project results.
Quantifying Cyclic Loading Failure Criteria for Concrete Crossties (Concrete
Crossties) - Most laboratory experiments were finished, and only 15% remains to be
completed. It was concluded that the degradation of concrete is not due to leaching of
calcium hydroxide and that post-tensioned concrete crossties tend to last longer than
pretensioned ties when cracked.
Advanced Study of Resilient Materials Effects on Track (Resilient Materials) - Ran
experiments in the laboratory investigating the effect of under tie pads (UTPs) on
bending demands with preliminary results yielding additional study would be
required. Therefore, before diving deeper into additional work, a deeper literature
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review understanding current models representing track behavior was undertaken to
ensure resources were used appropriately.
Track Substructure Designs and Settlement due to Complex Dynamic Loads (Track
Substructure) - Influence of field loading patterns and tie support conditions were
simulated using validated Discrete Element Method (DEM) models; corresponding
ballast layer mechanical behavior was analyzed from both engineering and statistical
perspectives. DEM simulations were conducted to explore and quantify the effects of
mixed traffic patterns on track performance under different support conditions.

University of Illinois Chicago



Updated the finite element code with variable time steeping to improve efficiency,
and have verified the code. Currently running simulations to calculate soil settlement
on repeated runs. Begun to formulate and implement a model for contact between
hanging sleepers and ballast.

Michigan Tech University













Submitted to FRA the final report on the research project “Evaluation of Driver
Behavior at Railroad-Highway Grade Crossings Using Naturalistic Driving Study
Data”, co-funded with the Federal Railroad Administration.
Submitted draft report on “Log Movement in the Superior Region – Rate and Capacity
Based Analysis of Modal Shares”, co-funded collaboratively by the Michigan
Economic Development Corporation, Michigan Department of Transportation,
Michigan Department of Agriculture, Michigan Tech and NURail.
Completed Summer Undergraduate Research Fellowship (Kyle Dick, ECE) for
Determining Whether Rough Grade Crossings Slow Drivers Down and If there is a
Safety Advantage.
Presented two undergraduate posters at 2019 Railway Interchange.
Had a total of five conference presentations of grade crossing safety and forest
products transportation research work.
Participated in 2019 Passenger Railway Engineering Education Symposium (p-REES)
Conducted 2019 Michigan Rail Conference and Summer Youth Program in Rail and
Intermodal Transportation.
Performed two invited speeches; Mobility Panel discussion for the Michigan
Economical Development Alliance annual meeting and a testimony as part of public
hearing for rail service in the Upper Midwest.
Secured federal funding for project in In-Vehicle Auditory Alerts at grade crossings
(project built on earlier NURail work).
Organized 15th Annual Railroad Night on campus.

University of Kentucky



Continued the Experimental In-Track Tie/Ballast Pressure Tests and Evaluations at
the trackbed test site on the NS Railway line at Mascot, TN. Detailed analyses of
these test results for revenue trains continuing.
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Planned a second series of trackbed pressure tests using the Federal Railroad
Administration’s DOTX 218/220 Track Quality Test Car on the NS Railway line at
Mascot, TN. The pressure test results were compared to the wheel/rail impact
loadings obtained from nearby wheel impact load detectors (WILDs). Analyses of
the data are being conducted.
Collaborated extensively with the French Railways (SNCF) and Eiffage Industries
relative to Trackbed Designs and Evaluations used in Western European Countries
for High-Speed Railways. The current designs contain a layer of Asphalt as an
integral portion of the Track Support.
Continued assembling several papers and presenting them at technical meetings as
subsequently described.
Ethan Russell, a University of Kentucky (UK) master’s student, received the UK
College of Engineering Dean’s Award for Outstanding Master’s Student on April 15.
Ethan is continuing UK research initiated with NURail funds. His work has been
presented at many conferences related to railway construction, maintenance, and
management.

University of Tennessee, Knoxville





Final report prepared for Education Project “Railroad Operations Class”.
Research completed and draft research report prepared for Research Project “Seismic
Performance of Stone Masonry and Unreinforced Concrete Railroad Bridge Piers”.
Ph.D. Candidate Qiang Gui passed his qualifying exam.

b. How have the results been disseminated?
NURail Consortium



Between April 1, 2019 and September 30, 2019 the NURail website had over 2,600
page loads.

University of Illinois Urbana-Champaign








Yards Capacity - A paper was presented at the 2019 International Conference on
Railway Operations Modeling and Analysis in Sweden in June, and a research
updated presented to the TRB Freight Rail Committee in July.
Terminal Capacity - A paper was presented at the 2019 International Conference on
Railway Operations Modeling and Analysis in Sweden in June.
Train Control Systems - A journal paper was published and a paper was presented at
the 2019 International Conference on Railway Operations Modeling and Analysis in
Sweden in June.
Shared Corridor - A conference paper was presented at the International Heavy Haul
Association Conference in June and another conference paper has been accepted for
presentation at an international conference in October.
Load Effects - A dissertation was published that contained a summary of the final
project results.
Concrete Crossties - Results were presented at the International Heavy Haul
Association Conference in Narvik, Norway (June 11-15).
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Resilient Materials - After presenting to AREMA Committee 30 (Ties) in Pueblo,
CO; a journal paper was draft and accepted in the Journal of Rail and Rapid Transit
titled, “Identification of Under Tie Pad (UTP) Material Characteristics for Stress State
Reduction”. Further, a ballot was created and is currently being voted on to develop
the first North American recommended practices to be incorporated with AREMA
C30 (Ties).
Track Substructure - One oral presentation was made at AREMA 2019.

University of Illinois Chicago



One conference presentation this period.

Michigan Tech University



Several publications/presentations were completed during the reporting period (see
details below).

University of Kentucky







ASCE International Conference on Transportation & Development -- Technical
Presentation and published in Conference Proceedings – June 2019. “In-Track
Measurements of Crosstie-Ballast Interfacial Pressure Magnitudes and Distributions
with Varying Train Operational Conditions” – Clarke, Rose, Watts, and Russell.
RE2019 Railway Engineering 15th International Conference, Edinburgh, Scotland –
Five Technical Presentations and published in Conference Proceedings – July 2019
1. “Designs, Applications, and Performances of Asphalt Trackbeds in the United
States” – Rose.
2. “Designs, Applications, and Performances of Asphalt Trackbeds in European and
Asian Countries” – Cardona, Benedetto, Sauzeat, Calon, and Rose.
3. “Crosstie-Ballast Interfacial Pressure Tests: Development of a Procedure and InTrack Revenue Train Measurements” – Rose, Watts, Russell, and Clarke.
4. “In-Track Crosstie-Ballast Interfacial Pressure Measurements and Wheel Impact
Load Detector Readings: Relationships and Comparisons” – Russell, Watts, and
Rose.
5. “Static and Dynamic Crosstie-Ballast Interfacial Pressure Measurements using
FRA Research Test Train” – Watts, Russell, Rose, and Clarke.
Summerail 2019 TRB Committee on Rail Freight Transportation Meeting
Presentation – July 2019. “Trackbed Research and RailCats Activities at the
University of Kentucky” – Rose.

University of Tennessee, Knoxville



Papers have been prepared for various aspects of the project “Seismic Performance of
Stone Masonry and Unreinforced Concrete Railroad Bridge Piers” and submitted for
acceptance by journals.

c. What do you plan to do during the next reporting period to accomplish the
goals and objectives?
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NURail Consortium



NURail Center partners will meet at TRB on Sunday, January 12, 2020 to discuss
remaining project funds, timelines and reporting requirements, as well as plans for
future education, workforce development and outreach activities.

University of Illinois Urbana-Champaign














Line Capacity - Complete final report.
Yard Capacity - Present conference papers, and complete journal papers and final
project report.
Terminal Capacity - Present research at the 2019 INFORMS Annual Meeting in
October, and complete journal paper and final project report.
Train Control Systems - Conduct additional simulations on combinations of control
systems, train fleeting and track layout strategies. Present conference paper at TRB
Annual Meeting and prepare additional journal papers on results of additional
simulations.
K-12 STEM Guidebook - Continue project work to develop descriptions of railfocused K-12 outreach activities and analyze results of survey on activities
influencing railway engineering education and careers.
Shared Corridor - Improve the train presence model and develop several case studies
to demonstrate the capability of the model.
Load Effects - Complete the final project report.
Concrete Crossties - Finish processing current laboratory results and carry out final
experiments with post-tensioned concrete crossties.
Resilient Materials - Continue to dive into the literature to ensure the current state is
understood. Further, a model will be selected, modified as needed to incorporate
resilient materials, and studies will be run investigating their affects. Continue to
partner with AREMA C30 (Ties) to incorporate findings into North American
recommended practices.
Track Substructure - Conduct additional simulations to analyze the long-term
behavior of ballasted tracks. Consolidate the previous conference paper and addition
simulation findings into a journal paper.

University of Illinois Chicago



Hoping to finalize settlement after multiple runs, and develop an empirical
relationship for settlement, including adjustment of the geometry. Will continue with
the contact model.

Michigan Tech University






Finalize final NURail report and submittal on the research project “Evaluation of
Driver Behavior at Railroad-Highway Grade Crossings Using Naturalistic Driving
Study Data”, co-funded with the Federal Railroad Administration.
Develop and submit final report for “Log Movement in the Superior Region – Rate
and Capacity Based Analysis of Modal Shares”.
Support development of 2020 Railroad Engineering Education Symposium (REES).
Start planning for 2020 Michigan Rail Conference and 2020 Summer Youth Program
in Rail and Intermodal Transportation.
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Start a NURail project on “Driver behavior at Highway Rail Grade Crossings with
Short Storage Space”.

University of Kentucky






Continue Trackbed Pressure Measurement at Mascot, TN with FRA Test Train.
Prepare two NURail Reports.
Present two Papers at AREMA RRB20 Symposium in Kansas City, MO in February.
Present a Paper at the 2010 TRB Annual Meeting.

University of Tennessee, Knoxville





The final report for Research Project “Seismic Performance of Stone Masonry and
Unreinforced Concrete Railroad Bridge Piers” will be submitted.
The final report for Education Project “Continuing Education for the Railway
Industry” will be submitted.
Ph.D. Candidate Qiang Gui will defend his dissertation and, if successful, will be
awarded his degree in Civil and Environmental Engineering.

2. Participants and Other Collaborating Organizations
a. What organizations have been involved as partners?
Organization or
University Name

Location

University of
Tennessee
Norfolk Southern
Corporation
L.B. Foster (Salient
Group)

Knoxville and
Mascot, TN
Atlanta, GA

Vossloh

Pueblo, CO

Federal Railroad
Administration
Michigan Dept. of
Transp.
Michigan Economic
Development
Corporation/Alger
County
Michigan Dept. of
Agriculture

Contribution to the
Project

Name (First and Last)

In-Kind Support

David C. Clarke

In-Kind Support and
Corporate Partner Funds
In-Kind Support and
Review Test Plan

Edward Boyle

Rusty Croley

Washington, DC

Donation of concrete
crossties
Co-funded project

Lansing, MI

Co-funded project

Nikkie Johnson

Lansing, MI

Co-funded project

Peter Van Steen (Alger)

Lansing, MI

Co-funded project

Peter Anastor

Dublin, OH
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Mike Handler

Starr Kidda

b. Additional collaborators or contacts:
Name (First and
Last)
D. Ramirez Cordona,
H. Di Benedetto,
N. Calon
Colin Brooks, Erick
Vega, Richard Dobson

Company,
University,
Organization Name
Eiffage
Infrastructures,
University of Lyon,
SNCF Railway
Michigan Tech
Research Institute

Location

Paris and Lyon,
France

Ann Arbor, MI

Contribution to the
Project
Collaboration on
research findings and
preparation of joint
paper at RE 2019
Leading projects that
have built on NURail
work.

3. Outputs
a. Journal publications:
University of Illinois Urbana-Champaign



Dick, C.T., D. Mussanov, L.E. Evans, G.S. Roscoe and T-Y Chang. 2019. Relative
capacity and performance of fixed and moving block control systems on North
American freight railway lines and shared passenger corridors. Transportation
Research Record: Journal of the Transportation Research Board. 2673 (5): 250–261.

b. Books or other non-periodical, one-time publications:
NURail Consortium



Two project final reports were written.

University of Illinois Urbana-Champaign




Final Report: Railroad Grade Crossing Micro-Level Safety and Risk Analysis Phase 2.
Quantification of Prestressed Concrete Railway Crosstie Flexural Response:
Implications for Mechanistic Design, Dissertation, J. Riley Edwards, University of
Illinois at Urbana-Champaign, Urbana, IL. May 2019.

University of Illinois Chicago



Final Report: History of the City of Chicago Central Area Transit Circulation Efforts.

Michigan Tech University



Lautala, P., Grimes, A., Look to the Future of Freight Trains – Will They Get Longer
or Shorter?, Transportation Research Board’s Freight Rail Transportation Committee
(AR040) Newsletter, June, 2019.
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University of Kentucky
 “Modeling Crosstie-Ballast Pressure Distribution in a Railroad Trackbed Using RISA 3D,
MSCE Research Report, Department of Civil Engineering, April, 2019.



“In-Track Timber Crosstie-Ballast Interfacial Pressure Measurements for Revenue
Freight Trains and DOTX 218/220 Test Train Operating Conditions”, MSCE
Research Report, Department of Civil Engineering, November 2019, Ethan Russell.

c. Other publications, conference papers and presentations:
University of Illinois Urbana-Champaign















Chen, W.B., M.J. Pugh and C.T. Dick. 2019. Investigating highway-rail intermodal
terminal capacity relationships via simulation. In: Proceedings of the International
Association of Railway Operations Research (IAROR) 8th International Conference
on Railway Operations Modelling and Analysis, Norrkoping, Sweden, June 2019.
Diaz de Rivera, A., C.T. Dick and L.E. Evans. 2019. Train flow shockwaves on
freight railways operating under moving block control systems. In: Proceedings of the
International Association of Railway Operations Research (IAROR) 8th International
Conference on Railway Operations Modelling and Analysis, Norrkoping, Sweden,
June 2019.
Dick, C.T. and N. Nishio. 2019. Influence of mainline schedule flexibility and
volume variability on railway classification yard performance. In: Proceedings of the
International Association of Railway Operations Research (IAROR) 8th International
Conference on Railway Operations Modelling and Analysis, Norrkoping, Sweden,
June 2019.
Bastos, J.C., M.S. Dersch, J.R. Edwards and C.P.L. Barkan. 2019. Water Damage in
Cracked Prestressed Concrete Sleepers. In: International Heavy Haul Association STS
Conference (IHHA 2019), International Heavy Haul Association (IHHA), Narvik,
Norway.
Tutumluer, E., Feng, B., Hou, W., Edwards, R., Dersch, M., & Melniczuk, S. Field
Loading and Tie Support Conditions Influencing Track Substructure – Modeling
Ballast Behavior and Statistical Perspective, Presented at AREMA 2019,
Minneapolis, MN.
Feng, B., Liu, Z., and Tutumluer, E. “Effects of Mixed Traffic Patterns and Ballast
Support Conditions on Track Performance Investigated through Discrete Element
Modeling,” Accepted for presentation at the 2020 Annual Meeting of the
Transportation research Board.
Lin, C.Y. and Barkan, C.P.L. 2019. Train Presence Probability Modeling in the Risk
Assessment of Adjacent Track Accidents on Multiple Track Territory. In:
Proceedings of the International Heavy Haul Association Conference (IHHA),
Narvik, Norway, June 2019.

University of Illinois Chicago



Craig D. Foster, Ahmed El-Ghandour, Mohammad Hosein Motamedi, Sarvesh
Masurekar. “Coupled Multibody and Finite Element Modeling of Rail Substructure.”
US National Congress of Computational Mechanics, July 28-August 1, 2019.
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Michigan Tech University




Lautala, P., From In-Vehicle Alerts to Analyzing Driver Behavior – Level Crossing
Research in the United States, ILCAD Conference, Amersfoot, Netherlands, June 5-7,
2019.
Invited speeches/presentations
o Public hearing on Freight Rail Service in Upper Peninsula of Michigan and
Northern Wisconsin, Testimony (August, 2019).
o MEDA Annual Meeting, Mobility Panel Session, Marquette, MI (August, 2019).
o Michigan Rail Conference, Lansing, MI, Crossing & Trespasser Safety Research
and Upper Midwest Log/Forest Study (August, 2019).
o National Highway – Rail Grade Crossing Safety Conference, Pittsburgh, PA
(August, 2019).
o Summerail 2019, St. Louis, MO, Upper Midwest Log/Forest Study (July, 2019).
o Denmark Technological University, Copenhagen, Denmark (April, 2019).
o Shift2Rail Program Meeting, Pardubice, Czeck Republic, “Importance of
(Freight) Rail Transportation in North America” (April, 2019).

University of Kentucky





ASCE International Conference on Transportation & Development -- Technical
Presentation and published in Conference Proceedings – June 2019. “In-Track
Measurements of Crosstie-Ballast Interfacial Pressure Magnitudes and Distributions
with Varying Train Operational Conditions” – Clarke, Rose, Watts, and Russell.
RE2019 Railway Engineering 15th International Conference, Edinburgh, Scotland –
Five Technical Presentations and published in Conference Proceedings – July 2019
1) “Designs, Applications, and Performances of Asphalt Trackbeds in the United
States” – Rose.
2) “Designs, Applications, and Performances of Asphalt Trackbeds in European and
Asian Countries” – Cardona, Benedetto, Sauzeat, Calon, and Rose.
3) “Crosstie-Ballast Interfacial Pressure Tests: Development of a Procedure and InTrack Revenue Train Measurements” – Rose, Watts, Russell, and Clarke.
4) “In-Track Crosstie-Ballast Interfacial Pressure Measurements and Wheel Impact
Load Detector Readings: Relationships and Comparisons” – Russell, Watts, and
Rose.
5) “Static and Dynamic Crosstie-Ballast Interfacial Pressure Measurements using
FRA Research Test Train” – Watts, Russell, Rose, and Clarke.

d. Website(s) or other Internet site(s):
University of Illinois Urbana-Champaign



NURail Center website, http://www.nurailcenter.org/

Michigan Tech University



2019 Michigan Rail Conference, http://www.rail.mtu.edu/mrc2019
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2019 Summer Youth Program Web site; http://rail.mtu.edu/event/rail-intermodaltransportation-summer-youth-program-2019

e. Technologies or techniques:


Nothing to report

f. Inventions, patent applications and/or licenses:


Nothing to report

g. Other products (i.e. databases, audio/video products):


Nothing to report

4. Outcomes
a. List how the research outputs described in section 3 are being used to create
outcomes.
University of Illinois Urbana-Champaign

1

2

3

4
5
6

Yard Capacity – Based on research results, the PI developed a new description of
approaches to quantify yard and terminal capacity and proposed it as new
material for AREMA Manual Chapter 16. AREMA Committee 16 voted to
adopt the new content and publish it in the next edition of the AREMA Manual
for Railway Engineering.
Resilient Materials - Under Tie Pad Recommended Practices – Based on the
literature review and research results, the research team has developed multiple
ballots, one of which has been accepted for inclusion within the AREMA Chapter
30 (Ties) Recommended Practices which is updated/published each year and sets
the track component (crosstie, fastener, UTP, etc.) design recommendations for
all of North America.
Concrete Crossties – Results presented have proven that cracked pretensioned
concrete crossties can have their capacity significantly reduced when moisture is
present, thus increasing awareness of the relevance of flexural cracks.
Track Substructure - Brought insights on the mechanical behavior of ballast track
under complex dynamic loading conditions.
Track Substructure - Identified the most critical mixed traffic patterns that would
result in significant crosstie vibration velocity and ballast particle movement.
Track Substructure - Increased understanding of freight car and passenger car
effects on track substructure in shared corridors.
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Adjacent Track Accident Risk Assessment – Development of a risk assessment
model, guidance, and procedure to assist in shared rail corridor planning and risk
mitigation.

7

University of Illinois Chicago

1
2
3

Improved methodologies for predicting vibrations in buildings.
Improving processes for predicting soil settlement at transitions.
Improving methods for remediation techniques for vibrations and nearby
buildings settlement at transitions.

Michigan Tech University

1

2
3

Michigan Rail Conference (and related presentations) and testimony on rail
service hearing and other invited presentations have provided new information
for policymakers on freight and multimodal rail issues in the region.
Summer youth program has introduced a new group of K-12 students to the
field, increasing the pool for potential engineering students.
Presentations in Europe have enhanced international knowledge transfer in
grade crossing and trespasser safety issues.

University of Kentucky

1
2

Incorporation of research findings in trackbed structural designs.
Provide basics for mechanistic trackbed designs.

University of Tennessee, Knoxville

1

The research on seismic behavior of unreinforced bridge piers has enhanced
understanding of how susceptible these components are to earthquake loads and
developed recommended approaches to strengthening them.

5. Impact
a. What is the impact on the effectiveness of the transportation system?
University of Illinois Urbana-Champaign



Terminal capacity constraints are a major issue for the railroads. With major
investments in new hump yard and intermodal terminal projects underway, design
and sizing of new yards and terminals is a growing need for the rail industry.
Research on interaction between yard and mainline capacity will allow railroad
practitioners to make better capital investment decisions to maximize the overall
capacity of the rail network through properly balanced investments in mainline and
yard projects. Similarly, research to better understand the factors that control
intermodal facility capacity will allow railroads to make prudent investments in new
and expanded terminals to handle the fast-growing intermodal rail traffic market
sector. Proper allocation of capital investments that minimizes delay, dwell and
Page
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shipment transit time improves the overall effectiveness, efficiency and economies of
freight rail transportation.


Resilient materials research, when adopted by the industry will lead to reduced life
cycle costs (LCCs) of components due to greater individual component resiliency, as
well as increased track resiliency. Implementation of recommendations will lead to
fewer service disruptions, greater capacity, increased safety, and longer time periods
between maintenance cycles; all of which have a positive effect on the safety,
reliability, and efficiency of our transportation system.



Better understanding the failure mechanisms of concrete crossties can lead to
improved railroad practices that extend their service life, which contributes to more
efficient and safer operations.



Railway track or corridor sharing offers an economical solution to accommodate the
increasing operation demands of freight and passenger trains but also presents new
challenges for track maintenance and safety. Thus, it is important to investigate
effects of mixed traffic patterns and varying ballast support conditions on track
performance. Simulations using our validated Discrete Element Method (DEM)
models ideal to capture micro to macro dynamic responses of a ballast layer. Based
on the recorded ballast particle mechanical behavior and crosstie dynamic responses,
we can identify the most critical mixed traffic patterns in the field. Further impact can
be extended on track structural design, construction and maintenance.



Growth in passenger traffic on rail corridors shared with freight trains, and expanded
rail transport of hazardous materials have both increased the imperative to understand
the factors affecting railway transportation safety and risk. Adjacent track accident is
identified as one of the top safety concerns for the implementation of shared-use rail
corridors. Research on addressing the risk of adjacent track accident by developing a
comprehensive risk assessment tool and guidance allows railroad practitioners to
more effective and efficiently manage the risk on shared-use rail corridors.

University of Illinois Chicago



The settlement analysis will help predict rates of settlement, especially near
transitions, and examine potential remedies.

Michigan Tech University



Log study has been investigating issues related to efficiency. The database and results
will continue to support future implementations and investigations.

University of Kentucky



More efficient railway transportation system with increased safety and reduced
maintenance costs.

Page
14

University of Tennessee, Knoxville



Advances in understanding of unreinforced bridge pier behavior during seismic
events can help the railroad industry improve infrastructure resilience in a cost
effective manner.

b. What is the impact on the adoption of new practices or instances where
research outcomes have led to the initiation of a start-up company?


Nothing to report.

c. What is the impact on the body of scientific knowledge?
University of Illinois Urbana-Champaign




A new degradation mechanism is being identified for pretensioned concrete beams,
such as concrete railroad crossties.
Extend and deepen understanding of the dynamic behavior of track structure under
complex dynamic loading.

University of Illinois Chicago



Improved numerical methods for analysis of rail substructure problems.

University of Kentucky



Results can be utilized in specifying track structure design practices.

d. What is the impact on transportation workforce development?
University of Illinois Urbana-Champaign






Student participation in rail-focused research helps develop the next generation of
railway professionals and train them in the application of advanced technologies and
techniques.
Developing rail-focused K-12 student outreach activities is essential to attracting a
new generation of youth to develop an interest in railway transportation and
engineering at earlier stages of their education. Based on experience in other STEM
fields, students that are aware of railway technology and engineering concepts earlier
in their K-12 education are more likely to enroll in rail-focused education programs
and ultimately pursue careers in the railroad sector.
Student participation in rail-focused research helps develop the next generation of
railway professionals and train them in the application of advanced technologies and
techniques.

University of Illinois Chicago



One PhD is currently being trained.
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Michigan Tech University





Numerous undergraduate and graduate students have been involved in the activities
(such as Railroad Night) and K-12 outreach.
Summer Youth Program and Rail Day and Expo expand the visibility among
students.
Michigan Rail Conference offers PDHs for its 150 participants obtaining more info in
rail topics. Summer Youth program expands the potential student pool aware of rail
transportation careers.

University of Tennessee, Knoxville



The courses described in the two education projects continued to be offered to
students and professionals during 2019. Demand is very high.

6. Changes/Problems
a. Changes in approach and reasons for change
University of Illinois Chicago



Efficiency enhancements are improving simulation speeds.

b. Actual or anticipated problems or delays and actions or plans to resolve
them


Nothing to report.

c. Changes that have a significant impact on expenditures


Nothing to report.

d. Significant changes in use or care of human subjects, vertebrate animals
and/or biohazards


Nothing to report.

e. Change of primary performance site location from that originally
proposed


Nothing to report.
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