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1. Accomplishments

a. What are the major goals of the program?

The NURail Center's principal goals are, as stated in the proposal, to achieve a set of Research, Education, Technology Transfer Collaboration and Leadership objectives that will not only fulfill center objectives, but support and assist achievement of goals beyond the consortium members.  These include 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.

b. What was accomplished under these goals?

Consortium

Railroad Engineering Education Symposium (REES) 2012: The NURail Center partnered with the American Railway Engineering and Maintenance of Way Association (AREMA) organizing the 2012 Railway Engineering Education Symposium (REES).  It was held 11-13 June 2012 at the Johnson County Community College in Overland Park, KS.  REES 2012 provided engineering professors with railroad curricular materials to assist them in expanding their curriculum to include greater breadth and depth in rail transportation engineering. 28 academicians representing 28 colleges and universities attended REES 2012.  The symposium included two days of railway engineering lectures to professors for inclusion in their courses, as well as presentations on current and future research activities. Industry speakers highlighted exciting challenges and opportunities available to new graduates entering the railway engineering profession. The symposium concluded with a half-day field visit to local railway facilities.  REES 2012 is being considered the most successful REES event yet based on comments from the attendees. The NURail Center consortium members worked closely with AREMA developing much of the academic content and leading program organization. The NURail Center was also a co-sponsor, contributing $5,000 for REES expenses. Prof. Pasi Lautala led the academic committee that included members from five of the seven NURail consortium partners. 11 of the 14 modules (80%) developed for and presented in REES were conducted by faculty or graduate students from NURail consortium partners. Strategic Development Planning: The consortium formed teams to develop strategic research plans in six broad areas related to the Center's mission. These are:  Integrated Railroad Track/Vehicle Interaction and Dynamics Modeling; Railroad Safety and Risk; Rail Network Capacity Analysis and Planning; Urban, Regional and High-Speed Passenger Rail Implementation; Multimodal Freight Transportation; Funding, Finance, Community and Economic Development.  Technology Transfer: The NURail Center agreed to co-sponsor the 2013 Joint Rail Conference which is the largest annual rail research conference in North America.  It will be held at the University of Tennessee at Knoxville. Prof. David Clarke is leading the conference organizing committee and NURail Center members will review abstracts and papers, organize and chair sessions and promote participation in and attendance of the conference.  Supporting US DOT/China Academy of Railway Sciences (CARS) Cooperation: The NURail Center is assisting US DOT with exchange of railway technical information between the U.S. and the Chinese Ministry of Railways and the China Academy of Railway Sciences.
University of Illinois Urbana-Champaign
International Concrete Crosstie and Fastening System Symposium: UIUC faculty, staff, and students organized and hosted the International Concrete Crosstie and Fastening System Symposium from 6-8 June 2012 on the UIUC campus. The event focused on furthering international communication and collaboration on design and performance challenges and solutions for concrete ties and fastening systems. The event included technical presentations, research discussions, and technical tours of the UIUC engineering laboratories. Several other NURail consortium faculty also participated in the technical content. Outreach and Education: UIUC faculty, staff, and students organized and hosted 30 grade school and high school students for a mini-symposium on railway transportation engineering on 26 April 2012.  Graduate students gave introductory presentations on systems and infrastructure elements of railway engineering and the students also received a tour of the engineering laboratories including observing rail research testing in progress. Consortium Proposal Review Process: A proposal template was prepared and distributed, and a proposal review process was developed and adopted. Proposals for new projects are evaluated by independent reviewers, and then considered for approval/modification by the end of the fourth week after the proposals were received. At the end of June 2012, 16 research and 7 education proposals are under review, and additional 8 research and 5 education proposals have been received. Shared Rail Corridor Course: Professors Chris Barkan and Rapik Saat developed and taught a graduate course in shared rail corridor engineering and transportation in the Spring 2012 semester. The class focused on identifying and understanding the most critical infrastructure, rolling stock, traffic control, operations, line capacity and institutional constraints affecting the combination of heavy-axle-load freight and high-speed rail passenger operations. Eighteen graduate students enrolled in the course, and term papers discussing several of the key technical challenges are in the process to be posted to a shared-corridor research website: http://www.sharedcorridors.org/. High Speed Rail Planning Course: Profs. T.C. Kao and Rapik Saat began development of a new course to be taught in Fall 2012 that will encompass the planning, engineering, capital and operating cost, ridership, economic impacts, and financing of a high-speed system.  High Speed Rail Feasibility Study: NURail faculty, staff, and students are conducting a 220 mph. feasibility study for the Illinois Department of Transportation (IDOT).  The project scope addresses a proposed 220 mph. high speed rail corridor from Chicago-O’Hare to Champaign with connecting links to St. Louis and Indianapolis.  The project team is analyzing a number of factors in the study including route selections, engineering, capital costs, operations and maintenance costs, ridership, economic impacts and financing and implementation strategies.  During this reporting period preliminary assessments and models were conducted by the various project sub-team (engineering, operations and maintenance, ridership, economics, and financing), a mid- year status report was prepared for IDOT, and the project entered into Phase 2 that focuses on integration issues involving the various teams, modeling, and final results development. Technology Transfer: A call for presentations was issued and planning begun for the Railroad Environmental Conference.  Over 130 abstracts from all over North America were received and review is largely complete with final program planning underway. Planning was begun for the Canada-U.S. Workshop on Reducing Locomotive Emissions organized by Transport Canada and the US EPA to assess current, emerging and advanced technologies and practices intended to reduce GHG and CAC emissions from railway locomotives and railway operations. International Cooperation: A key element of the NURail Center is establishing collaboration with overseas rail organizations to exchange information and foster research that takes advantage of mutual expertise in freight and passenger rail engineering and transport.  In addition to the International Concrete Crosstie and Fastening System Symposium, referenced above, there have been three other principal activities as follows.  Rail Research and Educational Cooperation with KTH (Swedish Royal Institute of Technology): Planning and execution of a one-day workshop focused on development of a cooperative rail research and education program.  Plans for mutual teaching of new rail courses are underway and research thrusts on shared rail corridor infrastructure and capacity analysis have been identified. Asian Rail Institutes Cooperation:  Planning was completed for a two-week trip to China, South Korea and Japan to meet with government agencies, railroad companies, rail suppliers, rail research organizations and university rail engineering and transport programs to establish cooperative research and educational relationships.  This trip will also include meetings supporting the US DOT/CARS cooperative efforts referenced above.
University of Illinois Chicago – COE
Vehicle and Infrastructure Modeling: The Vehicle and Infrastructure Modeling Group is a collaboration between UIUC and UIC. Work has begun at UIC on the integration of finite element (FE) and multibody systems (MBS) algorithms for modeling track structures. The goal is to develop FE track and substructure models that can be integrated with MBS vehicle models developed using the general purpose MBS code SAMS/Rail, which simulates wheel/rail contact. UIC has produced a simple linear FE model of the rail, fasteners, sleepers, ballast, subballast, and subgrade. Modal analysis for the track and infrastructure, including mode shapes, has been completed. FE output is formatted to serve as input for SAMS/Rail. A new generic script model can produce other models with different geometry or properties in much less time than with the FE graphical user interface. Visualization: Visualization of the output of the wheel/rail simulations has begun with a simple derailment caused by inward rail buckling. A standardized process to convert simulation data types into visualizations is under development. Data types include the Absolute Nodal Coordinate Formulation (ANCF) as well as Floating Frame of Reference (FFR).  Railroad Systems: UIC has developed a smartphone application, the Rail Traveler Assistant (RTA), to help passengers make modal transitions in and out of the rail mode. One RTA subtopic is a parking navigator known as “Phone Park.” Current research focuses on algorithms that will estimate the average number of parking slots on each city block.  Railway Infrastructure Materials and Design: UIC is currently working on the following tasks: 1) Finalizing the literature review for the structural aspects of the rail tie system as well as cast-in-place or precast structural elements for high speed rail; 2) Finalizing the design for the testing setup for static and cyclic loading of plastic rail ties; 3) Securing materials for testing. 
University of Illinois Chicago – CUPPA

Research Projects: The budget and scope for all four research projects (Value Capture, Environmental GIS, Freight Development, and Grade Crossing Safety) were finalized and preliminary selection of student employees and outside researchers has begun. Education Projects: The CN Fellow for academic year 2012/2013 has been identified and further planning and development of the Metra Management course has occurred. 
Massachusetts Institute of Technology

Project Preparation: MIT is working on recruitment of graduate students and research staff to work on our two projects commencing on 1 September 2012 and 1 February 2013 respectively
Michigan Tech University

Rail and Intermodal Summer Youth Program: The program has completed the student registration and is finalizing presentation materials and field visit arrangements for the program.  Austempered Ductile Iron (ADI) wheels): The initial literature review was completed and commercial ADI samples were acquired for testing.  Efforts have also been focused on assembling instrumentation. Influences of Driver Attention on Rail Crossing Safety: The virtual driving scenario for task 1 has been completed. 
University of Kentucky

Literature Review: The initial literature review to situate the historical context of urban passenger rail policy and financing concluded and an early draft has begun.  Work has also begun on creating a profile of all 28 US commuter rail systems.  Rail Imaging study: Video from the HiRail vehicle was collected.  A rail dolly and imaging system is under development.  The HiRail vehicle was purchased (University funds).  Life-cycle cost and tie ballast project: A preliminary study of track performance comparison was completed.  A Masters project draft report was completed.  The ScanTech sensor was purchased and preliminary data was collected.  Education project: Several REES modules were developed and delivered and materials were collected for adding to a multimodal freight class.  Lock and Dam impact project: The barge tow operators were interviewed.  Literature has been identified and studied.  Work has begun on collecting and developing the rail network GIS.
University of Tennessee, Knoxville

Education Projects: The major educational activities occurring during this period were the updating of a REES module on rail-highway intermodal transportation and the preparation of a new REES module on Train Performance Calculation.  Other accomplishments included conducting three one-week track inspection classes, one two-day track maintenance class, and one 2.5 day railway bridge inspection class. Technology Transfer: Prof. David Clarke is chairman of the 2013 Joint Rail Conference organizing committee, which will be hosted by the University of Tennessee in April 2013.  A call for papers and presentations was issued and on-site planning is underway.
Rose-Hulman Institute of Technology

Education Projects: Rose-Hulman Institute of Technology (RHIT) faculty attended and presented at REES 2012 and initialed preliminary contact with Indiana Railroad – Tom Hoback (President) & Peter Ray (Chief Engineer).  Work has begun on the development of a RHIT undergraduate interdisciplinary rail road engineering course.
c. How have the results been disseminated?
Consortium

Michigan Tech, University of Tennessee, University of Kentucky, University of Illinois at Urbana-Champaign and Rose-Hulman all developed new or updated rail course modules and materials that were presented at REES 2012 and distributed to attendees for use in their railway related courses.  The materials have been posted on the AREMA website http://www.arema.org/education/rees/modules_2012.aspx and are available to colleges and universities throughout the U.S., as well as to any other individuals or organizations involved in professional development in railway transportation engineering.

University of Illinois Urbana-Champaign
The International Concrete Crosstie and Fastening System Symposium featured over 30 presentations on design and performance challenges and solutions for concrete ties and fastening systems.  There were approximately 90 attendees including major railroads, rail supply firms and domestic and international railway researchers. The Proceedings were distributed to the attendees and are available on-line at: http://ict.uiuc.edu/railroad/crossties.php

d. What do you plan to do during the next reporting period to accomplish the goals?
Consortium
Strategic Development Planning: The six teams will continue their efforts via meetings, teleconferences and internet exchange of information. US DOT/ CARS Cooperation: NURail Center representatives will meet with the Chinese Ministry of Railways and the China Academy of Railway Sciences in Beijing and lead or participate in several ongoing US/Chinese teams focused on topics of mutual interest.  Planning for the 2013 Joint Rail Conference will continue with abstract review and program planning underway.
University of Illinois Urbana-Champaign
Research: High Speed Rail Feasibility Study: The project sub-teams (engineering, operations and maintenance, ridership, economics, and financing) will focus their efforts on modeling and providing the results to address integration issues.  Two different route alternatives will be analyzed with several scenarios considered for capital costs, fare and ridership, and financing methods.  A final report will be developed and a presentation of the results will be made to IDOT by the end of September.  Education: High-Speed Rail Planning Course: A new course on HSR Planning will be taught by Profs. T.C. Kao and Rapik Saat. In connection with this, Prof. Rapik Saat will spend two weeks in Taiwan gaining field experience in HSR planning, construction and operation.  He will participate in the completion and trial run of the new rail extension connecting Taiwan HSR to the main international airport. Technology Transfer: Program planning for the Railroad Environmental Conference will be completed and the conference will be held 16-17 October in Urbana.  Approximately 70 - 80 presentations will be given and about 450 rail industry and government professionals are expected to attend.  The Canada-U.S. Workshop on Reducing Locomotive Emissions will be held on campus on 18-19 October. International Cooperation-KTH: Regular teleconferences and web-meetings related to cooperative research will begin with KTH.  The course on High-Speed Rail Planning will be offered to KTH students on-line as part of a new program of cooperative course development and teaching. Asian Rail Institutes: The Asian Rail Institutes trip will be completed and follow-on efforts related to cooperative research and technology transfer will be instituted. 
University of Illinois Chicago – COE

Vehicle Dynamics and Infrastructure Modeling: The next two steps will be to couple the simple finite element model of the track substructure to the multibody code for the vehicle dynamics (UIC), and then to develop more advanced constitutive models for the rail ballast and soil (UIC and UIUC). The immersive visualization team will experiment with different outputs that will help the simulation code developers debug their code and plan for technology transfer.  Railroad Systems: Algorithms for “Phone Park” (part of Rail Traveler Assistant) rely on smartphone sensors (e.g. Bluetooth, GPS, accelerometer), map information, and historical information about parking availability on city blocks. The next task is to design and evaluate algorithms that combine real-time observations of smartphones and historical statistics of parking availability.  Rail Infrastructure Systems: The next tasks are: 1) completing the steel frame for the testing setup for cyclic lateral and vertical loading of rails on recycled plastic ties; 2) modifying the testing machines to accommodate this special setup; 3) testing the plastic ties.
University of Illinois Chicago – CUPPA

Research Projects: All projects will begin literature reviews and initial research no later than the beginning of our academic year. Education Projects: Dates will be set for Metra training and curriculum will be fully developed. The CN Fellow will begin studies in August. 
Massachusetts Institute of Technology

MIT will complete our recruitment and begin the first of the two research projects. We plan to conduct an orientation for new students and staff in late summer.
Michigan Tech University

REES Project: The final steps to project completion are analysis of on-going follow up survey and potential submittal of an event article to selected railroad magazines. Rail and Intermodal Summer Youth Program: The program will be conducted in July and final summaries of experiences and improvements for next year completed by August. Austempered Ductile Iron (ADI) wheels): Wheel temperature data collection will be conducted in August.  Thermal degradation study will be completed by September 1. Influences of Driver Attention on Rail Crossing Safety: The project team is currently doing pilot testing prior to data collection.
University of Kentucky

Commuter Rail Shared Use Study: Once the commuter rail profiles have been completed, the project will begin analyzing the best practices and new innovative approaches in commuter rail policy and practices.  Rail Imaging study: A rail dolly and imaging system will be completed and data collection will take place.  Lifecycle cost and tie-ballast project: Efforts will focus on 1) finalizing the masters project 2) beginning to write a paper 3) obtaining additional model parameters 4) building a regression model And 5) collecting tie-ballast pressure data.  Education project: Work will continue on the development of a multimodal freight class and teaching the first half of the class.  Lock and Dam impact project: Work will continue on the development of the rail network GIS and interviewing shippers.
University of Tennessee, Knoxville

Research Projects: We intend to begin the approved research projects. Education Projects: We intend to start development of course modules for academic classes. Efforts will also focus on updating the track inspection and maintenance short courses to incorporate concrete tie and fastener findings. We intend to conduct at least two week-long track inspection classes and one two-day track maintenance class and teach an academic class, “Design of Railway Transportation Systems.” Technology Transfer: Organization efforts for the 2013 Joint Rail Conference will continue.
Rose-Hulman Institute of Technology

Education Projects; Efforts will be directed at continuing development of the RHIT undergraduate interdisciplinary railroad engineering course.  Dr. Bill Eccles will be working on two Electrical Engineering modules.
2. Products: What has the program produced
a. Publications, conference papers, and presentations
Michigan Tech University

MTU led the development of the educational program presented at REES 2012 and several additional presentations were provided by industry participants. Modules are now available to participants on the AREMA web site.
Rose-Hulman Institute of Technology

REES 2012: RHIT Railroad Engineering Course Offering
b. Journal publications:
Nothing to report.
c. Books or other non-periodical, one-time publications:
University of Illinois Urbana-Champaign
A mid-year status report for the high-speed rail (HSR) feasibility project was produced IDOT.  A draft MS thesis was completed describing a new quantitative model for designing an HSR network.  A partial draft MS thesis on mechanisms of concrete tie wear and abrasion was completed. 
d. Other publications, conference papers and presentations:
University of Kentucky

A draft masters report was produced on the performance assessment of asphalt underlaid concrete tie sections versus traditional subgrade wood tie sections.
e. Website(s) or other Internet site(s):
University of Illinois Urbana-Champaign
NURail Website: The NURail Center’s website was developed to post information about the center, contact information of key center personnel and the list of proposed research and education projects to-date: www.nurailcenter.org.  International Concrete Crosstie and Fastening System Symposium: In conjunction with the June 2012 International Concrete Crosstie and Fastening System Symposium, we developed a website to house all of the technical presentations from the event: http://ict.uiuc.edu/railroad/crossties.php. Shared Rail Corridor Course: A website was developed that includes term papers discussing several of the key technical challenges for a shared-corridor: http://www.sharedcorridors.org/.   

f. Technologies or techniques:
University of Kentucky

Work has begun on developing a rail imaging system for 3D terrain model of crossings.
g. Inventions, patent applications and/or licenses:
University of Illinois Chicago – COE

One subcomponent of the Rail Traveler Assistant product by Prof. Ouri Wolfson (UIC) is the “Phone Park” application. An invention disclosure for “Phone Park” was filed with the UIC Office of Technology Management on March 26, 2012 (#DF057).
h. Other products:
University of Kentucky

Track videos were collected for the tie inspection project.
Rose-Hulman Institute of Technology

Development of educational modules is in progress.
3. Participants and Other Collaborating Organizations
a. Participants


	b. First Name
	Last Name
	University
	Program/Project Role
	Contribution to Program/Project 
	Number of Hours worked
	Funding Support
	Collaborated with individual in foreign country
	Travelled to a foreign country
	Duration of Stay
	Additional information 

	Nancy
	Cook
	Massassuchetts Institute of Technology
	Administrative assistant
	Administrative support
	8
	MIT match
	No
	No
	NA
	NA

	Joseph
	Sussman
	Massassuchetts Institute of Technology
	MIT PI
	Grad student recruitment
	20
	MIT match
	No
	No
	NA
	NA

	Alexander
	Hardy
	Michigan Tech
	Grad Student
	Human factors of drivers at rail crossings
	285
	MTU Match
	No
	No
	NA
	NA

	Pasi
	Lautala
	Michigan Tech
	Director Of Education
	Coordinate education proposals, Lead Academic development to REES, Develop processes for education activities, coordinated MTU research proposals 
	270
	USDOT Cash and MTU Match
	No
	No
	NA
	NA

	Kyle
	Pepin
	Michigan Tech
	Undergraduate
	Educational program development
	30
	USDOT cash
	No
	No
	NA
	NA

	Kari
	Warsinski
	Michigan Tech
	Grad RA, PhD candidate
	Austempered ductile iron use in rail wheels
	432
	MTU Match
	No
	No
	NA
	NA

	Jim
	McKinney
	Rose-Hulman
	RHIT PI, REES 2012, Course Development
	REES Roundtable presentation, Course development
	30
	RHIT Match
	No
	No
	NA
	NA

	Craig
	Foster
	University of Illinois at Chicago - COE CME
	professor
	Track and ballast modeling for integration with vehicle wheel-rail dynamics
	308
	US DOT cash 79 hours; UIC match release time 229 hours
	No
	No
	NA
	NA

	Mohsen
	Issa
	University of Illinois at Chicago - COE CME
	professor
	Railway infrastructure materials and design; sustainable materials
	169
	UIC match release time
	No
	No
	NA
	NA

	Mohammadhossein
	Motamedi
	University of Illinois at Chicago - COE CME
	Grad RA PhD cand. w. Prof. Foster
	track and ballast modeling for integration with vehicle wheel-rail dynamics
	120
	US DOT cash
	No
	No
	NA
	NA

	Jason
	Leigh
	University of Illinois at Chicago - COE CS
	professor
	3D immersive visualization of rail simulation data received from Profs. Shabana, Foster, et al.
	107
	UIC match release time
	No
	No
	NA
	NA

	Ouri
	Wolfson
	University of Illinois at Chicago - COE CS
	professor
	Intelligent Transportion Systems (ITS) applied to rail
	78
	UIC match release time
	No
	No
	NA
	NA

	Ahmed
	Shabana
	University of Illinois at Chicago - COE MIE
	UIC COE PI, professor
	non-linear multibody vehicle dynaimcs simulation, buiding on previous work for FRA, SAMS/Rail
	86
	UIC match release time
	No
	No
	NA
	NA

	Stephen
	Schlickman
	University of Illinois at Chicago - CUPPA
	PI
	Coordinated research proposals and scope development.
	40
	Internal Funds
	No
	No
	NA
	NA

	Jordan
	Snow
	University of Illinois at Chicago - CUPPA
	Researcher
	Assisted in scope and budget development of all projects
	80
	Internal Funds
	No
	No
	NA
	NA

	Chris
	Barkan
	University of Illinois at Urbana-Champaign
	Director, Prof.
	Direct NURail management, developed & taught shared rail corridor course
	480
	UIUC Match
	No
	No
	NA
	NA

	Francesco
	Bedini
	University of Illinois at Urbana-Champaign
	Grad RA
	Provided engineering support for the high speed rail feasibility project
	526
	UIUC Match
	No
	No
	NA
	NA

	Brennan
	Caughron
	University of Illinois at Urbana-Champaign
	Grad RA
	Assisted in developing some introductory lectures for shared rail corridor course
	80
	UIUC Match
	No
	No
	NA
	NA

	Riley
	Edwards
	University of Illinois at Urbana-Champaign
	Lecturer in Railway Engineering
	Providing leadership in organizing the 2012 International Concrete Crosstie and Fastening System Symposium.  
	10
	UIUC Match
	No
	No
	NA
	NA

	Timothy
	Gress
	University of Illinois at Urbana-Champaign
	NURail Managing Director
	Provided project management support for the high speed rail feasibility study
	436
	UIUC Match
	No
	No
	NA
	NA

	T.C.
	Kao
	University of Illinois at Urbana-Champaign
	NURail Assoc. Director for International Programs
	Provided engineering and project management support for the high speed rail feasibility study
	519
	UIUC Match
	No
	No
	NA
	NA

	Greg
	Munden
	University of Illinois at Urbana-Champaign
	Grad RA
	Provided engineering support for the high speed rail feasibility project
	526
	UIUC Match
	No
	No
	NA
	NA

	Conrad
	Ruppert
	University of Illinois at Urbana-Champaign
	Assoc. Director for Research
	Coordinated research proposal review process
	640
	US DOT cash
	No
	No
	NA
	NA

	Rapik
	Saat
	University of Illinois at Urbana-Champaign
	Asst. Director for Research, Research Asst. Prof.
	Coordinated research proposal review process, developed & taught shared rail corridor course
	320
	US DOT cash
	No
	No
	NA
	NA

	Kimberley
	Schlichting
	University of Illinois at Urbana-Champaign
	Administrative Assistant
	Administrative Support
	280
	Internal Funds
	No
	No
	NA
	NA

	San
	Sogin
	University of Illinois at Urbana-Champaign
	Grad RA
	Assisted in developing some introductory lectures for shared rail corridor course
	80
	UIUC Match
	No
	No
	NA
	NA

	Tim
	Brock
	University of Kentucky
	Grad RA PhD cand. w. Prof. Souleyrette
	commuter rail share corridor lit review
	130
	UK internal
	No
	No
	NA
	NA

	Michael
	Martello
	University of Kentucky
	Grad RA PhD cand. w. Prof. Souleyrette
	lifecycle cost analysis for asphalt underlaid track performance
	260
	UK internal, BNSF and NURail cash
	No
	No
	NA
	NA

	Michael
	McHenry
	University of Kentucky
	Grad RA MS cand. w. Prof. Rose
	tie-ballast project work
	260
	UK internal, TTCI
	No
	No
	NA
	NA

	Jerry
	Rose
	University of Kentucky
	Professor  
	Education program (REES and multimodal course development) project work and oversight; tie-ballast and lifecycle cost study oversight
	100
	UK internal
	No
	No
	NA
	NA

	Reg
	Souleyrette
	University of Kentucky
	Professor and UK co-PI
	track imaging and lock anad dam impact oversight and project work; commuter rail oversight;
	95
	UK internal and NURail cash
	No
	No
	NA
	NA

	Brittany
	Stewart
	University of Kentucky
	Undergrad RA w. Prof. Rose
	multimodal class materials development
	120
	NS
	No
	No
	NA
	NA

	Teng (Alex)
	Wang
	University of Kentucky
	Grad RA PhD cand. w. Prof. Souleyrette
	track imaging for crossing analysis
	260
	UK internal and NURail cash
	No
	No
	NA
	NA

	David
	Clarke
	University of Tennessee, Knoxville
	UTK PI
	Coordinated UTK research proposals, developed and presented REES modules, participated in kickoff meeting, education program activities
	104
	Internal funds
	No
	No
	NA
	NA


b. Partners
	Organization Name:
	Location of the Organization:
	Partner's Contribution to the Project: 
	Name (First and Last)
	University

	Indiana Railroad
	Indianapolis, IN
	In-kind support (e.g., partner makes software, computers, equipment, etc., available to project staff)
	Jim McKinney
	Rose-Hulman

	Industry gift funds
	 
	Financial support
	Pasi Lautala
	Michigan Tech University

	TTCI
	Summer internship for Mike McHenry
	Personnel exchanges (e.g., project staff and/or partner’s staff use each other’s facilities, work at each other’s site)
	Reginald Souleyrette
	University of Kentucky

	BNSF
	Research/Henry Lees
	Financial support, Collaborative research (e.g., partner’s staff work with project staff on the project);
	Reginald Souleyrette
	University of Kentucky

	CSX
	Track inspection/Sam Carter
	Facilities (e.g., project staff use the partner’s facilities for project activities), Collaborative research (e.g., partner’s staff work with project staff on the project);
	Reginald Souleyrette
	University of Kentucky

	CN
	Montreal, Quebec
	Financial support
	Stephen Schlickman
	University of Illinois at Chicago

	LS&I Railroad
	Ishpeming, MI
	Facilities (e.g., project staff use the partner’s facilities for project activities)
	Paul Sanders
	Michigan Tech University

	Amsted Rail
	 
	Financial support
	Paul Sanders
	Michigan Tech University

	Univ. of Wisconsin - Superior
	Superior, WI
	Financial support, In-kind support (e.g., partner makes software, computers, equipment, etc., available to project staff), Facilities (e.g., project staff use the partner’s facilities for project activities)
	Pasi Lautala
	Michigan Tech University

	AREMA
	Maryland
	 
	Pasi Lautala
	Michigan Tech University


c. Additional collaborators
University of Kentucky

The Bluegrass Railroad Museum has sold the University a HiRail vehicle for scrap cost.  They are also allowing the project team to use their 5 miles of track as a test bed for our projects.
Michigan Tech University

Lake Superior & Ishpeming Railroad is providing their facilities for collecting data on wheel temperatures.
4. Impact
a. What is the impact on the development of the principal discipline(s) of the program?
University of Illinois Urbana-Champaign

The research, educational, technology transfer and cooperative activities that UIUC is engaged in will all have an impact on US DOT strategic goals in terms of railroad safety, state of good repair, economic competitiveness and sustainability.  The Strategic Development plans that UIUC is involved in includes Railroad Safety and Risk, in which we intend to develop optimization approaches to identify the most-cost-effective means to maximize the reduction in risk.  UIUC's work (as well as that of other NURail partners) on infrastructure specifically addresses state of good repair, as well as safety and economic competitiveness.  The work that UIUC is leading on rail capacity also directly addresses economic competitiveness by helping railroads determine how to expand rail network capacity in an optimal manner, that accounts for differing operational characteristics of passenger and freight trains using shared infrastructure.  Sustainability is addressed through our support of technology transfer on the best current railroad environmental practices and other railroad environmental performance activities. 
University of Illinois Chicago – COE

The rail vehicle and infrastructure dynamic modeling group is a new collaboration between the Mechanical Engineering (multibody system dynamics) and Civil Engineering (geotechnical modeling). The coupling of these two disciplines for a holistic model of the rail vehicle and infrastructure dynamic system is a significant innovation. The CAVE-2 3D system to visualize these data will be a next generation implementation of a previous ground-breaking product in Computer Science (graphics). The Rail Traveler Assistant advances the techniques for crowd-sourcing of travel information within Computer Science (distributed and mobile computing). Plastic rail ties are an advancement in Civil Engineering (recycling and sustainability).
University of Illinois Chicago – CUPPA

Our rail crossing safety project will contribute to safer pedestrian environments where sidewalks and other facilities meet at-grade crossings. The potential impacts of the value capture project could be advancement of financial and policy mechanisms that assist in project funding. Our GIS study seeks to develop tools by which project sponsors can identify environmental impacts of potential and existing rail developments. 
Massachusetts Institute of Technology

The research will have direct impact on the field of transportation in general and specifically in rail transportation. In the MIT structure the Civil and Environmental Engineering and the Engineering Systems Division, two disciplines concerned with complex sociotechnical systems, will be impacted.
Michigan Tech University

With the ADI Project the hope is to have a better understanding of wheel temperatures during braking will assist in evaluating the performance of wheels in operations. 
University of Kentucky

The Rail imaging project will quantify grade crossing performance providing for a smoother ride, less wear and tear and safer crossing at at-grade crossings, and more efficient use of state and private funds to maintain the crossings.
b. What is the impact on other disciplines?
University of Illinois Urbana-Champaign

Work being conducted on statistical analysis of railroad tank car safety is being applied to highway truck hazardous materials transportation and the associated optimized risk-reduction methodology can be adapted to other transport modes as well.
University of Illinois Chicago – CUPPA

The value capture project could have impacts on public policy and municipal finance practices.
Massachusetts Institute of Technology

We expect impact on the related field of economics and systems analysis.
University of Kentucky

The team is working with electrical engineers using a “structured light” concept to build the rail-imaging sensor.  The sensor will have multidisciplinary applications.
c. What is the impact on the development of transportation workforce development?
University of Illinois Urbana-Champaign

UIUC taught two rail courses in Spring 2012, one of which was a new class, Shared Rail Corridor Engineering and Operation, has never before been taught at UIUC or elsewhere.  The total enrollment in these two classes was over 40 undergraduate and graduate students.  Many of these students will be pursuing careers in rail transportation.  These classes have the dual impact of motivating student interest in such careers and improving their capabilities once they enter the workforce. UIUC faculty also worked closely with railroads and other rail transportation firms and organizations assisting nine students get placed in summer internships and two in full-time jobs. UIUC is hosting a NURail Summer Intern from partner institute RHIT for summer 2012.  The student is working with graduate Research Assistants on rail infrastructure projects related to NURail Center research thrusts.

University of Illinois Chicago – CUPPA

All of our research and education projects involve students to some degree. One of our education projects in particular (METRA management training) will focus on developing current transportation employees into more effective managers.
Massachusetts Institute of Technology

We expect students working on the MIT projects to strongly consider the rail industry.
Michigan Tech University

Research projects are introducing rail topics to graduate students. The REES project has potential to provide new courses and lectures in rail topics nationwide And the Summer Youth Program introduces a new group of high school students to the discipline.
University of Kentucky

We are increasing the rail curricular offerings at UK and this will entice more students to pursue rail education and careers.  We are supporting graduate students who will seek careers in railroading and related transportation fields.
University of Tennessee, Knoxville

Education course development and presentation directly targets present and future workforce in industry. REES modules foster development of railway courses at the college level, leading to better prepared technical workforce. The continuing education courses enhance the skills of existing workforce. Over 100 railway workers attended courses during this quarter.
d. What is the impact on physical, institutional and information resources at the university or other partner institutions?

NURail Consortium

The majority of the REES academic materials were developed by the NURail Center consortium.  These have now been posted on-line by the American Railway Engineering & Maintenance of Way Association making them broadly available to the rail academic community.
University of Illinois Urbana-Champaign

One of the key outcomes of the International Concrete Crosstie and Fastening System Symposium was the development of a website (http://ict.uiuc.edu/railroad/crossties.php) that provides links to all of the presentations given during the three day event.
University of Illinois Chicago – COE

NURail research on the structural mechanics of recycled plastic rail ties has necessitated equipment improvements to the Structural and Concrete Materials Research Laboratory at UIC (Prof. Mohsen Issa).
University of Illinois Chicago – CUPPA

This program will help us solidify research connections between internal groups at CUPPA and to develop further our CN Fellowship program.
Michigan Tech University

Coordinated and led the development of the REES program and resultant educational materials that are now on-line and available for other colleges and universities throughout the US (and elsewhere) to use in developing their own rail classes. 
University of Kentucky

We are developing a rail systems laboratory and adding to our research equipment and capabilities.  We are leveraging University, public and private resources.
University of Tennessee, Knoxville

We have established and equipped student office for AREMA student chapter/student railway society, including computer and publications library, plan for railway specific equipment in new civil engineering presently under construction.
e. What is the impact on technology transfer?
University of Illinois Urbana-Champaign

The International Concrete Crosstie and Fastening System Symposium was incredibly successful in terms of transferring knowledge to the industry and academia.  The event was attended by approximately 90 industry and academic researchers, as well as the manufacturers of railway components.  The group had the opportunity to present research and performance findings, engage one another on many topics, and participate in the development of a comprehensive research needs statement.
University of Illinois Chicago – COE

The Rail Traveler Assistant smartphone application will be tested by students in computer science, before its planned public release via App stores such as Android Market or the iPhone App store.
University of Illinois Chicago – CUPPA

All of our projects will be in the public domain and be available for use by the public sector and rail industry.  
Massachusetts Institute of Technology

We expect the results of our studies will affect the thinking of senior policy makers and railroaders.
Michigan Tech University

REES could be considered a full scale “educational technology” transfer program.
University of Kentucky

All of our projects will be in the public domain and be available for use by the public sector and rail industry.  The rail imaging project is likely to affect new practices at the state DOTs.
f. What is the impact on society beyond science and technology?
University of Illinois Urbana-Champaign
The high speed rail feasibility project will have a direct impact on the citizenry and state government of Illinois.  The project will help the government determine if high speed rail is a viable alternative for public transportation in the state.  The citizens of Illinois will benefit tremendously from both the economic impacts that the high speed rail construction and operation and will bring to the state as well as offering an option for transportation between the major metropolitan areas of Chicago, St. Louis, and Indianapolis. 

University of Illinois Chicago – COE

The holistic simulation of the rail vehicle and infrastructure system could lead to a better understanding of the safe operation of rail vehicles in mixed-use corridors that could ultimately affect regulatory policies, economic competitiveness, and livable communities. Advanced visualization of rail problems could better inform public policy decision makers. Use of recycled plastic rail ties currently being tested could increase the useful life and environmental sustainability of railroad infrastructure. Products such as the Rail Traveler Assistant could influence traveler behavior toward greater use of passenger rail.
University of Illinois Chicago – CUPPA

Our research into environmental, safety, and economic issues surrounding freight and passenger rail positively impact society by trying to advance equitable and safe ideas for rail network development.
Michigan Tech University

Better understanding of alternative transportation modes by educators encourages better use of the system in the nation.
University of Kentucky

Economic development and safety are two important societal impacts of rail research, education and tech transfer.
Rose-Hulman Institute of Technology


One impact is the exposure of undergraduate engineering students to railroad engineering and career opportunities in rail and related industry.
5. Changes/Problems
a. Changes in approach and reasons for change
Nothing to report.
b. Actual or anticipated problems or delays and actions or plans to resolve them
Michigan Tech University

Negotiations for matching funds pledged by Michigan Dept. of Transportation have been delayed due to contract development with FHWA.
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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