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AFFIDAVIT OF NATHANIEL E FRANK-WHITE 

1. I am a Records Request Processor at the Internet Archive. I make this declaration
of my own personal knowledge.

2. The Internet Archive is a website that provides access to a digital library of Internet
sites and other cultural artifacts in digital form. Like a paper library, we provide
free access to researchers, historians, scholars, and the general public. The Internet
Archive has partnered with and receives support from various institutions,

including the Library of Congress.

3. The Internet Archive has created a service known as the Wayback Machine. The

Wayback Machine makes it possible to browse more than 450 billion pages stored
in the Internet Archive's web archive. Visitors to the Wayback Machine can search

archives by URL (i.e., a website address). If archived records for a URL are
available, the visitor will be presented with a display of available dates. The visitor
may select one of those dates, and begin browsing an archived version of the Web.
Links on archived files in the Wayback Machine point to other archived files
(whether HTML pages or other file types), if any are found for the URL indicated

by a given link. For instance, the Wayback Machine is designed such that when a
visitor clicks on a hyperlink on an archived page that points to another URL, the
visitor will be served the archived file found for the hyperlink's URL with the
closest available date to the initial file containing the hyperlink.

4. The archived data made viewable and browsable by the Wayback Machine is
obtained by use of web archiving software that automatically stores copies of files

available via the Internet, each file preserved as it existed at a particular point in
time.

5. The Internet Archive assigns a URL on its site to the archived files in the format
http://web.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in

hh:mm:ss]/[Archived URL] aka an "extended URL". Thus, the extended URL
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the
URL for the record of the Internet Archive home page HTML file

(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies

to a preserved instance of a file for a given URL, but not necessarily to any other
files linked therein. Thus, in the case of a page constituted by a primary HTML file
and other separate files (e.g., files with images, audio, multimedia, design

elements, or other embedded content) linked within that primary HTML file, the
primary HTML file and the other files will each have their own respective extended
URLs and may not have been archived on the same dates.

6. Attached hereto as Exhibit A are true and accurate copies of screen shots of the
Internet Archive's records of the archived files for the URLs and the dates specified
in the attached coversheet of each printout.
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7. I declare under penalty of perjury that the foregoing is true and correct. 

06/19/2023 
DATE: ________ _ 

Document Id: 7FDA66C0-OEE4-11 EE-A348-E9CA4A6927F9 
OnlineNotary .net 

Please see attached 
All Purpose 
Jurat form 

for additional 
Notary Events 
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JURAT ATTACHMENT 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed 
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that 
document. 

STATEOF Texas -------- } 

COUNTY OF __ H_a_rr_is _____ _,} 

The foregoing instrument was subscribed and sworn before me this date of 
06/19/2023 , by Nathaniel Frank-White 

This notarial act was an online notarization. 

NA LAURA SALAZAR URIBE 

ELECTRONIC NOTARY PUBLIC 
STATE OF TEXAS 

NOTARY ID: 131757026 
. T COMISSIO~EXP: ? ~ T 11 , 2026 

Notary's Signature ___ a.._L __ .J_~ __ u_~ ________ _ 

Registration No.: _1_3_1_7_5_7_0_2_6 ______________ _ 

C . . E . . D October 11, 2026 omm1ss10n xp1ration ate: 
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Legislation. Regulation, 

&U~gation 

Civil Rights & Accessibility 

Research Reports 

Printer-Friend ly 

Reports are listed by their corresponding report numbers starting with the most recent published document. Click on the 
"Report Number" for a pdf copy of the report , if available. Additionally, al l these reports are also available to the U.S. public 
through the National Technical Information Service i n Springfield VA. 

Click HERE fo r reports published prior to 2000. 

REPORT NUMBER 

DOT /FRA/ORD-09/ 03 

DOT /FRA/ORD-09/ 02 

DOT /FRA/ORD-09/ 01 

DOT /FRA/ORD-08/ 04 

DOT /FRA/ORD-08/ 03 

DOT /FRA/ORD-08/ 02 

DOT /FRA/ORD-08/ 01 

DOT /FRA/ORD-07 / 03. 1 

DOT /FRA/ORD-07 / 01 

DOT /FRA/ORD-06/ 27 

DOT /FRA/ORD-06/ 26 

DOT /FRA/ORD-06/ 25 

RE SEARCH & DEVELOPMENT (R&D ;) REPORTS 

TITLE 

Technology Implications of a Cogni tive Task Analysis for Locomotive Engineers 

Field Eva luation of a Wire less Handheld Computer for Rai road Roadway Workers 

Visualizing Railroad Operations: A Tool for Planning and Moni toring Rail road Traffic 

Validation and Cal ibration of a Fatigue Assessment Tool fo r Railroad Work 
Schedules, Final Report 

Driver Behavior at Highway-Rail road Grade Crossings: A Li terature Review from 
1990-2006 

An Analysis of the Opportunities fo r Wireless Technologies in Passenger and Freight 
Rail Operations 

Bridge Approaches and Track Stiffness 

Study (Phase IIA) Test Resu lts 

Tank Car Operating Environment Study: Phase I 

for Remote Control Locomotive Systems 

The Impact of Participatory Safety Ru les Revision on Incident Rates, Liabili 
Claims, and Safety Cul ture in the U.S. Railroad Industry 

Identification of Dispatcher Tasks and Data Collection Methods 

Re lat ive Risk of Workload Transitions in Positive Train Control 

Work Schedules and Sleep Patterns of Railroad Dispatchers 

Human -Centered Technologies Tool 

Tank Car Reliabili ty Design and Analysis 

Rail Intersection - Technical Report 

Rail Crew Resource Management (CRM): Pilot Rail CRM Training Development and 
Implementation 

Yardmasters and Yard Sa fety in the U.S. Ra ilroad Industry: An Exploratory Study 

Public Education and Enforcement Research Study 

Human Factors Guidance for Intelligent Transportation Systems at the Highway-Rail 
Intersect ion 

Work Schedules and Sleep Patterns of Railroad Maintenance of Way Workers 
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DOT /FRA/ORD-06/ 24 

DOT /FRA/ORD-06/ 23 

DOT /FRA/ORD-06/ 21 

DOT /FRA/ORD-06/ 20 

DOT/FRA/ORD-06/ 19 

DOT/FRA/ORD-06/ 18 

DOT/FRA/ORD-06/ 17 

DOT/FRA/ORD-06/ 16 

DOT/FRA/ORD-06/ 15 

DOT/FRA/ORD-06/ 14 

DOT/FRA/ORD-06/ 13 

DOT/FRA/ORD-06/ 12 

DOT/FRA/ORD-06/ 11 

DOT/FRA/ORD-06/ 10 

DOT /FRA/ORD-06/ 09 

DOT /FRA/ORD-06/ 08 

DOT /FRA/ORD-06/ 07. I 

DOT /FRA/ORD-06/ 07. II 

DOT /FRA/ORD-06/ 05 

DOT /FRA/ORD-06/ 04. III 

DOT /FRA/ORD-06/ 04. II 

DOT/FRA/ORD-06/ 04. I 

DOT /FRA/ORD-06/ 03 

DOT /FRA/ORD-06/ 02 

DOT /FRA/ORD-05 / 06 

DOT /FRA/ORD-05 / 05 

DOT /FRA/ORD-05 / 04 

DOT /FRA/ORD-05 / 03 

DOT /FRA/ORD-05 / 01 

DOT/FRA/ORD-04/ 18 

DOT/FRA/ORD-04/ 17 

DOT /FRA/ ORD-04/ 16 

DOT /FRA/ORD-04/ 02 . II 

A Pilot Examination of a Joint Railroad Management-Labor Approach to Root Cause 
Analysis of Accidents, Incidents , and Close Calls in a Diesel and Car Repair Shop 
Environment 

Ra il road Dispatching Operations: 
Putting Research into Practice - Workshop Summary 

Validation and Cal ibration of a Fatigue Assessment Tool for Railroad Work Schedules 
- Summary Report 

Development of Conventional Cab Car End Structure Designs for Full Scale Testing -
Rail Passenger Equipment Impact Tests 

Work Schedules and Sleep Patterns of Railroad Signalmen 

Design and Evaluation of Advanced Systems fo r Locomotive Crew Emergency Egress 

Application of Ultrasonic Phased Ar rays for Rail Flaw Inspection 

Impact Performance of Draft Gears in 263 ,000 Pound Gross Rail Load and 286 ,000 
Pound Gross Rail Load Tan k Car Service 

Fatigue Behavior of AAR Class A Rail road Wheel Steel at Ambient and Elevated 
Temperatures 

Use of Dynamic Rail Deflection as a Means of Determining Changes in Top of Rail 
Friction 

Development of Gage Widening Projection Parameter for the Deployable Gage 
Restra int Measurement System 

Damage Assessment of Railroad Tank Cars Involved in Accidents: 
Phase I - Literature Search and Evaluation. 

Survivabil i ty of Ra ilroad Tank Car Top Fittings in Rollover Scenario Derailments 

Rail Crew Resource Management (CRM) : Survey of Teams in the Railroad Operating 
Environment and Ident ificat ion of Available CRM Training Methods 

A Comparative Risk Assessment of Remote Contro l Locomotive Operations versus 
Conventional Yard Switching Operations 

Remote Control Locomotive Operations: Resu l ts of Focus Groups with Remote 
Control Operators in the Uni ted States and Canada 

Investigat ion of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Volume I - Final Report 

Investigat ion of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Volume II - Appendices 

Human Factors Root Cause Analysis of Accidents / Incidents Involving Remote Control 
Locomotive Operations 

Variable Amplitude Fatigue Crack Growth Characteristics of Rail road Tank Car 
Steel: Vo lume Il l 

Fatigue Crack Growth Behavior of Railroad Tan k Car Steel TC-1 28B Subjected to 
Various Envi ronments: Volume II - Appendices 

Fatigue Crack Growth Behavior of Railroad Tan k Car Steel TC-1 28B Subjected to 
Various Environments: Volume I 

Highway-Rail Grade Crossing Safety Research: Rail road Infrastructure Trespassing 
Detection Systems Research in Pi ttsford , New York. 

San Joaquin, California, High-Speed Rail Grade Crossing Data Acquisi t ion 
Characteristics, Methodology, and Risk Assessment 

Evaluation of Options fo r Improving Amtrak 's Passenger Accountabil ity System 

Real-Time Measurement of Track Modulus from a Moving Car 

Ground Penetrating Radar fo r Railroad Track Substructure Eva luat ion 

Comparative Sa fety of the Transport of High-Level Radioact ive Materials on 
Dedicated, Key and Regular Trains - Technical Study 

Fiberglass Wrapped Tie Performance Evaluation Report 

Human Factors Phase Ill : 
Effec ts of Train Control Technology on Operator Performance 

Human Factors Phase IV: 
Risk Analysis Tool for New Train Control Technology 

On-line High -speed Rail Defec t Detection 

Volume I - Usability for the Roadway Worker 

Computer: Volume II - Impact on Dispatcher Performance 

Preview Information in Cab Displays for High -Speed Locomotives 

Impact of Data Link Technology on Railroad Dispatching Operations 

Effec ts of Supervisory Train Contro l Technology on Operator Attention 

See DOT/ FRA/RDV-04 / 02 

Proceedi ngs of the Human Factors Workshop: 
Improving Railroad Safety Through Understand ing Close Calls 

Executive Summary & Main Report 

Transportation Planning for the Richmond Charlotte Railroad Corridor : Vo lume I -
Appendices 
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DOT /FRA/ORD-03 / 08 

DOT /FRA/ORD-03 / 07 

DOT /FRA/ORD-03 / 06 

DOT /FRA/ORD-03 / 05 

DOT /FRA/ORD-03 / 04 

DOT /FRA/ORD-03 / 03 

DOT /FRA/ORD-03 / 02 

DOT /FRA/ORD-03 / 01 

DOT /FRA/ORD-02 / 08 

DOT /FRA/ORD-02/06 

DOT /FRA/ORD-02 / 04 

DOT /FRA/ORD-02/03 

DOT /FRA/ORD-02/01 

DOT /FRA/ORD-01 / 23 

DOT /FRA/ORD-01 / 22-1 

DOT/FRA/ORD-01 / 22-11 

DOT /FRA/ORD-01 / 22-111 

DOT/FRA/ORD-01 / 21.i 

DOT/FRA/ORD-01 / 21.ii 

DOT /FRA/ORD-01 / 20 

DOT/FRA/ORD-01 / 13 

DOT/FRA/ORD-01 / 12 

DOT /FRA/ORD-01 / 08 

DOT /FRA/ORD-01 / 07 

Passenger Rail Train-to-Train Impact Test Volume I 
Overview and Selected Resu l ts 

Passenger Rail Train-to-Train Impact Test Volume II 
Summary of Occupant Protection Program 

Passenger Rail Train to Train Impact Test Volume Ill 
Test Procedures, Instrumentation, and Data 

Vertica l Track Modu lus in Plastic Composite Tie Test Zones at FAST 

Ra il road Dispatcher Communications Training Materials 

Selection of Rail road Dispatcher Candidates 

Documentation of Deformation from Passenger Rail Two-Car Impact Test 

Eva luation of Concepts for Locomotive: Crew Egress 

Commuter Rail Seat Testing and Ana lysisof Facing Seats 

Crashworthiness Design Modi fications fo r Locomotive and Cab Car Anticlimbing 
Systems 

Evaluation of Al ternative Detection Technologies fo r Trains and Highway Vehicles at 
Highway Rail Intersections 

A Hybrid Active/ Passive Exhaust Noise Control System (APECS) fo r Locomotives 

The Effect of Installation Location on Rail road Horn Sound Levels 

General Health Ef fects of Transportation Noise 

Eva luation of Railroad Cab Car End Beam Designs: Rail Passenger Equipment 
Collision Tests 

Human -Centered Incident Investigation Methods fo r Ra il road Industry 

Damage Assessment of Railroad Tank Cars Involved in Accidents: 
Phase II - Modeling and Va lidation 

Locomotive Crashworth iness Research : Locomotive Crew Egress Eva luation 

Rail Comm uter Vehicle Curving Performance 

Locomotive Crashworth iness Research : Modeling, Simu lation , and Va lidation 

Passenger Rail Two-Car Impact Test, Vo lume I: Overview and Selected Resu l ts 

Passenger Rail Two-Car Impact Test, Vo lume II: Summary of Occupant Protection 
Program 

Passenger Rail Two-Car Impact Test, Vo lume Ill : Test Procedures, Instrumentation , 
and Data 

Eva luation of Semi- Empirica l Ana lyses fo r Railroad Tank Car Puncture Velocity, Part 
I: Corre lations w i th Experimental Data 

Eva luation of Semi- Empirical Ana lyses fo r Railroad Tank Car Puncture Velocity, Part 
II: Correlations w ith Engineering Ana lyses 

An Examination of Railroad Yard Worker Safety 

Progress in Rail Research Integri ty Research 

Fire Safety of Passenger Trains 
Phase II: Appl ication of Fire Hazard Ana lysis Techniques 

Car Stub Sil ls 

Intruder and Obstacle Detection Systems (1ODS) fo r Railroads - 1998 Requirements 
Workshop 

Aerodynamic Ef fects of High-Speed Passenger Trains on Other Trains: Safety of 
High -Speed Ground Transportation Systems 

A Preliminary Examination of Railroad Dispatcher Workload, Stress, and Fatigue 

Safety of Railroad Passenger Veh icle Dynamics: 
OMNISIM Simu lation and Test Correlations fo r Passenger Rail Cars 
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DOT /FRA/ORD-01 / 06 Commuter Rail Seat Testing and Analysis: Railroad Systems Safety 

DOT /FRA/ORD-01 / 05 Safety of Railroad Passenger Vehicle Dynamics: Final Summary Report 

DOT /FRA/ORD-01 / 04 Railroad Tank Car Nondestructive Methods Evaluation 

DOT /FRA/ORD-01 / 03 

Freight Railroading / Research & Development 

Last Updated: Feb. 26, 2009 

About Us I Website Polices I Plug-ins I Privacy Policy I Site Index I Common Questions I Contact Us I Home I DIG Hotline 

Federal Railroad Administration, U.S. Department of Transportation, 1200 New Jersey Avenue, SE, Washington, DC 20590 
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68 ca11tures 

Safety 
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Passenger Rail 

RHearch & Development 

Press Room 

Legislation. Regulation, 

&U ~gation 

Civil Rights & Accessibility 

Research Reports 

Printer Friend ly 

Reports are listed by their corresponding report numbers starting with the most recent published document. Click on the 
"Report Number" for a pdf copy of the report , if available. Additionally, al l these reports are also available to the U.S. public 
through the National Technical Information Service i n Springfield VA. 

Click HERE fo r reports published prior to 2000. 

REPORT NUMBER 

DOT /FRA/ORD-07 / 29 

DOT /FRA/ORD-07 / 25 

DOT /FRA/ORD-07 / 23 

DOT /FRA/ORD-07 / 22 

DOT /FRA/ORD-07 / 21 

DOT /FRA/ORD-07 / 20 

/ 13 

DOT /FRA/ORD-06 / 20 

DOT/FRA/ORD-06/ 19 

DOT/FRA/ORD-06/ 18 

DOT/FRA/ORD-06/ 17 

DOT/FRA/ORD-06/ 16 

RE SEARCH & DEVELOPMENT (R&D ;) REPORTS 

TITLE 

Development and Application of Methodology for Re liabili ty Assessment of Tank Car 
Structures: Phase I 

Stub Sill Railroad Tan k Car Research Project: Full -Scale Damage Tolerance Test 

In-Service, Over-the-Road Testing of One Car for Tank Car Operating Environment 
Study (Phase IIA) Test Resu lts 

Tank Car Operating Envi ronment Study: Phase I 

Ra il Crew Resource Management (CRM): The Business Case for CRM Training in the 
Railroad Industry 

Detailed Modeling of the Train-to-Train Impact Test: Rail Passenger Equipment 
Impact Tests 

for Remote Control Locomotive Systems 

The Impact of Participatory Safety Ru les Revision on Incident Rates, Liabili 
Claims, and Safety Cul ture in the U.S. Railroad Industry 

Identification of Dispatcher Tasks and Data Collection Methods 

Re lat ive Risk of Workload Transitions in Positive Train Control 

Work Schedules and Sleep Patterns of Railroad Dispatchers 

Human -Centered Technologies Tool 

Tank Car Reliabili ty Design and Analysis 

Rail Intersection - Technical Report 

Railroad Dispatching Operations: 
Putting Research into Practice - Workshop Summary 

· Summary Report 

Development of Conventional Cab Car End Structure Designs for Fu ll Scale Testing -
Rail Passenger Equipment Impact Tests 

Work Schedules and Sleep Patterns of Railroad Signalmen 

Design and Evaluation of Advanced Systems fo r Locomotive Crew Emergency Egress 

Application of Ultrasonic Phased Ar rays fo r Rail Flaw Inspection 

Impact Performance of Draft Gears in 263 ,000 Pound Gross Rail Load and 286 ,000 
Pound Gross Rail Load Tank Car Service 
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DOT/FRA/ORD-06/ 15 

DOT/FRA/ORD-06/ 14 

DOT/FRA/ORD-06/ 13 

DOT/FRA/ORD-06/ 12 

DOT/FRA/ORD-06/ 11 

DOT/FRA/ORD-06/ 10 

DOT /FRA/ORD-06/ 09 

DOT /FRA/ORD-06/ 08 

DOT /FRA/ORD-06/ 07. I 

DOT /FRA/ORD-06/ 07. II 

DOT /FRA/ORD-06/ 05 

DOT /FRA/ORD-06/ 04. III 

DOT /FRA/ORD-06/ 04. II 

DOT/FRA/ORD-06/ 04. I 

DOT /FRA/ORD-06/ 03 

DOT /FRA/ORD-06/ 02 

DOT /FRA/ORD-05 / 06 

DOT /FRA/ORD-05 / 05 

DOT /FRA/ORD-05 / 04 

DOT /FRA/ORD-05 / 03 

DOT /FRA/ORD-05 / 01 

DOT/FRA/ORD-04/ 18 

DOT/FRA/ORD-04/ 17 

DOT /FRA/ORD-04/ 16 

DOT /FRA/ORD-04/ 15-II 

DOT /FRA/ORD-04/ 15-I 

DOT /FRA/ORD-04/ 13.i 

DOT /FRA/ORD-04/ 13.ii 

DOT /FRA/ORD-04/ 12 

DOT /FRA/ORD-04/ 11 

DOT /FRA/ORD-04/ 10 

DOT /FRA/ORD-04/ 03 

DOT /FRA/ORD-04/ 01 

DOT /FRA/ORD-03 / 29 

Fatigue Behavior of AAR Class A Rail road Wheel Steel at Ambient and Elevated 
Temperatures 

Use of Dynamic Rail Deflection as a Means of Determining Changes in Top of Rail 
Friction 

Development of Gage Widening Projection Parameter fo r the Deployable Gage 
Restraint Measurement System 

Damage Assessment of Railroad Tank Cars Involved in Accidents: 
Phase I - Literature Search and Evaluation. 

Survivabil ity of Ra il road Tank Car Top Fittings in Rollover Scenario Derailments 

Rail Crew Resource Management (CRM): Survey of Teams in the Railroad Operating 
Environment and Identification of Available CRM Training Methods 

A Comparative Risk Assessment of Remote Control Locomotive Operations versus 
Conventional Yard Swi tch ing Operations 

Remote Control Locomotive Operations: Resu l ts of Focus Groups with Remote 
Control Operators in the United States and Canada 

Investigation of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Volume I - Final Report 

Investigation of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Volume II - Appendi ces 

Human Factors Root Cause Analysis of Accidents / Incidents Involving Remote Control 
Locomotive Operations 

Variab le Amplitude Fatigue Crack Growth Characteristics of Rail road Tank Car 
Steel: Vo lume Il l 

Fatigue Crack Growth Behavior of Railroad Tan k Car Steel TC-1 28B Subjected to 
Various Envi ronments: Volume II - Appendices 

Fatigue Crack Growth Behavior of Railroad Tan k Car Steel TC-1 28B Subjected to 
Various Envi ronments: Volume I 

Highway-Rail Grade Crossing Safety Research: Rail road Infrastructure Trespassing 
Detection Systems Research in Pittsford , New York . 

San Joaquin , California, High-Speed Rail Grade Crossing Data Acquisi t ion 
Characteristics, Methodology, and Risk Assessment 

Evaluation of Options fo r Improving Amtrak 's Passenger Accountabil ity System 

Real-Time Measurement of Track Modulus from a Moving Car 

Ground Penetrating Radar fo r Railroad Track Substructure Evaluation 

Com parative Sa fety of the Transport of High-Level Radioactive Materials on 
Dedicated, Key and Regular Trains - Technical Study 

Fiberglass Wrapped Tie Performance Evaluation Report 

Human Factors Phase Ill : 
Effects of Train Control Technology on Operator Performance 

Human Factors Phase IV: 
Risk Analysis Tool for New Trai n Control Technology 

On- li ne High-speed Rail Defect Detection 

North Carolina DOT Traffic Separation Studies: Volume II - Findings by Communi ty 

North Carolina DOT Traffic Separation Studies: Volume I - Assessment 

Supporting Rail road Roadway Worker Communications with a Wireless Handheld 
Com puter: Vo lume I - Usability for the Roadway Worker 

Supporting Rail road Roadway Worker Communications with a Wireless Handheld 
Computer: Vo lume II - Impact on Dispatcher Performance 

Preview Information in Cab Displays for High-Speed Locomotives 

Impact of Data Link Technology on Railroad Dispatching Operations 

Effects of Supervisory Tra in Contro l Technology on Operator Attention 

Proceedi ngs of the Human Factors Workshop: 
Improvi ng Railroad Safety Through Understanding Close Calls 

Optimizing Staffing Levels and Schedules fo r Railroad Dispatching Centers 

Gage Rest raint Measurement System Comparison Tests: 
Ra ilbound and Hi -Rail Vehicles 

Passenger Rail Train-to-Train Impact Test Volume I 
Overview and Selected Resu l ts 

Passenger Rail Train-to-Train Impact Test Volume II 
Summary of Occupant Protection Program 

Passenger Rail Train to Train Impact Test Volume Ill 
Test Procedures, Instrumentation, and Data 

Catalog of "Common Use" Rail Corridors 

Railroad Dispatcher Communications Training Materials 
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DOT/FRA/ORD-01 / 18 

DOT/FRA/ORD-01 / 16 

DOT/FRA/ORD-01 / 15 

DOT/FRA/ORD-01 / 14 

DOT/FRA/ORD-01 / 13 

DOT/FRA/ORD-00/ 06.ii 

DOT /FRA/ORD-00/ 06.iii 

DOT /FRA/ORD-00/ 04 

DOT /FRA/ORD-00/ 03- I 

DOT /FRA/ORD-00/ 03- II 

DOT /FRA/ORD-00/ 02.i 

I REPORT NUMBER 

Select ion of Rail road Dispatcher Candidates 

Documentation of Deformation from Passenger Rail Two-Car Impact Test 

Evaluation of Concepts for Locomotive: Crew Egress 

Comm uter Rail Seat Testing and Analysisof Facing Seats 

Highway Rail Intersections 

Human -Centered Incident Investigation Methods fo r Ra ilroad Industry 

I: Correlations with Experimental Data 

II: Correlations with Engineering Analyses 

An Examination of Railroad Yard Worker Sa fety 

Progress in Rail Research Integri ty Research 

Fire Safety of Passenger Trains 
Phase II: Application of Fire Hazard Analysis Techniques 

Steel Alloys with Lower Baini te Microstructures for Use in Railroad Cars and Track 

Effects Of Coupler Height Mismatch On The Structural Integri ty Of Ra ilroad Tan k 
Car Stub Sills 

Intruder and Obstacle Detection Systems (IODS) fo r Railroads - 1998 Requirements 
Workshop 

Safety of Railroad Passenger Vehicle Dynamics: 
OMN ISIM Simu lation and Test Correlations fo r Passenger Ra il Cars 

Safety of Railroad Passenger Vehicle Dynamics: Final Summary Report 

Railroad Tank Car Nondestructive Methods Evaluat ion 

Cognitive Analysis 

Recognit ion of Rail Car Retroreflective Patterns for Improving Nighttime 
Conspicuity 

Acoustic Detection of Railcar Roller Bearing Defects: 
Phase II, Field Test Report 

Acoustic Detection of Rail Car Roller Bearing Defects: 
Phase Il l, System Evaluation Test 

Swi tching Operations Fatali ty (SOFA) Analysis: 
Findings and Recommendations of the SOFA Working Group 

Passenger Rail Vehicle Safety Assessment Methodology, Vo lume I: Summary of Safe 
Performance Limits 

Passenger Rail Vehicle Safety Assessment Methodology, Vo lume II: Detailed Analyses 
and Simulation Results 

Single Passenger Rail Car Impact Test 
Vo lume I: Overview and Selected Results 

Single Passenger Rail Car Impact Test 
Vo lume II: Summary of Occupant Protection Program 

Single Passenger Rail Car Impact Test 
Vo lume Il l: Test Procedures, Instrumentation and Data 

RAILROAD DEVELOPMENT (RDV) REPORTS 

II TITLE 

II EMF Monitorim~ on Amtrak's Northeast Corridor: 
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UU I / t" KA / KUV -UO / U I 
Post Electrific.ition Measurements and Analysis 

DOT-FRA-RDV-04 / 02-1 
Technical Monograph: Transportation Planning for the Richmond-Charlotte Railroad 
Corridor, Vo lume I: Executive Summary and Main Report 

DOT-FRA-RDV-04 / 02-2 
Technical Monograph: Transportation Planning for the Richmond-Charlotte Railroad 
Corridor, Vo lume II: Appendixes 

DOT /FRA/RDV-02/02 Five-Year Strategic Plan for Rail road Research , Development, and Demonstrations 

DOT /FRA/RDV-00/ 05 
Assessment of Risks fo r High -Speed Rail Grade Crossings on the Empire Corridor 
Next Generation High -Speed Rail Program 

ENSCO Report DOT-FR-05 -07 
Investigation of Cracks in Acela Coach Car Brake Discs: 
Test and Ana lysis Volumes I ft II - Final Report (November 2005) 

MAGNETIC LEVITATION (MAGLEY) RE PORTS 

REPORT NUMBER TITLE 

VN TSC -FRA-02 -13 Noise Characteristics of the Transrapid TR0B Maglev System 

VN TSC -FRA-02 -11 Electromagnetic Field Characteristics of the Transrapid TR08 Maglev System 

Freight Ra ilroading / Research & 
Development 

Last Updated: Oct. 29, 2007 

J 
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Federal Railroad Administration , U.S. Department of Transportation , 1200 New Jersey Avenue, SE, Washington, DC 20590 



https://web.archive.org/web/20060922194521/http://www.fra.dot.gov/us/content/412

Page 15 of 25 Amtrak Exhibit 1022



Page 16 of 25 Amtrak Exhibit 1022

1 N TER N ET AR c 11 1 v E lhttp ://www.fra.dot.gov/us/contenU412 

68 ca11tures 

Safety 

F,wight Railroading 

Passenger Rail 

RHearch & Development 

Press Room 

Legislation. Regulation, 

&U ~gation 

Research Reports 

Reports are listed by their corresponding report numbers starting wi th the most recent published document. Click 
on the "Report Number" for a pdf copy of the report , if available. Addi tionally, all these reports are also available to 
the U.S. public through the National Technical Information Service in Springfield VA. 

Click HERE fo r reports published prior to 2000. 

RESEARCH & DEVELOPMENT (R&D ;) REPORTS 

R TITLE 

Use of Dynamic Rail Deflection as a Means of Determining Changes in Top 
of Rail Friction 

"' / 13 
Development of Gage Widening Projection Parameter for the Deployable 
Gage Restraint Measurement System 

Damage Assessment of Railroad Tank Cars Involved in Accidents: 
OL Phase I - Literature Search and Evaluation. 

"' / 11 
Survivability of Railroad Tank Car Top Fittings in Ro llover Scenario 
Derailments 

Rail Crew Resource Management (CRM): Survey of Teams in the Railroad 
,v 

Operating Environment and ldentification of Availab le CRM Training Methods 

A Comparative Risk Assessment of Remote Control Locomotive Operations 
versus Conventional Yard Switching Operations 

Remote Control Locomotive Operations: Resu lts of Focus Groups wi th 
Remote Control Operators in the Uni ted States and Canada 

"' / 07. 1 
Investigation of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Vo lume I - Final Report 

"' / 07. 11 
Investigation of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Vo lume II - Appendices 

Human Factors Root Cause Analysis of Accidents / Incidents Involving 
Remote Control Locomotive Operations 

"' / 03 
Highway-Rail Grade Crossing Safety Research: Railroad Infrastructure 
Trespassing Detection Systems Research in Pittsford, New York. 

"5 / 06 Evaluation of Options for Improving Amtrak's Passenger Accountability 
System 

l§ D-05 / 05 Real-Time Measurement of Track Modulus from a Moving Car 

Comparative Safety of the Transport of High-Level Radioactive Materials on 
"5 / 03 

l~ D-05 / 01 

Dedicated , Key and Regular Trains - Technical Study 

Fiberglass Wrapped Tie Perfo rmance Evaluation Report 

n ••n Human Factors Phase Ill: 
Effects of Train Control Technology on Operator Perfo rmance 

" / 17 Human Factors Phase IV: 
Risk Analysis Tool fo r New Train Control Technology 

/ 16 On -line High-speed Ra il Defect Detection 

" / 13.i Supporting Railroad Roadway Worker Comm unications with a Wireless 
Handheld Computer: Volume I • Usabili ty fo r the Roadway Worker 

'"' / 13.ii Supporting Railroad Roadway Worker Comm unications with a Wireless 
Handheld Computer: Volume II - Impact on Dispatcher Perfo rmance 

/ 12 Preview Information in Cab Displays for High-Speed Locomotives 

/ 11 Impact of Data Link Technology on Railroad Dispatching Operations 

/ 10 Effects of Supervisory Train Control Technology on Operator Attention 

" / 03 Proceedings of the Human Factors Workshop: 
Improving Railroad Sa fety Through Understanding Close Calls 

DOT /FRA/ORD-04/ 01 Optimizing Staffing Levels and Schedules for Railroad Dispatching Centers 

DOT /FRA/ORD-03 / 29 Gage Restraint Measurement System Comparison Tests: 
Railbound and Hi-Rail Vehicles 

DOT /FRA/ORD-03 / 25 Tread Metal Build up on Railroad Freight Car Wheels - Dynamometer 
Simulation 

DOT /FRA/ORD-03 / 24 Estimation of Residual Stresses in Railroad Commuter Cars Wheels 
Following Manufacture 

DOT /FRA/ORD-03 / 21 Railroad Tank Relief Valve Requi rements fo r Liquid PIH Lading 

DOT/FRA/ORD-03 / 19 
Fatigue Behavior of Railcar Wheel Steel at Ambient and Elevated 
Temperature 

DOT /FRA/ ORD-03 / 18 
Passenger Train Grade Crossing Impact Tests: 
Test Procedures , Instrumentation and Data 

DOT /FRA/ORD-03 / 17.i 
Passenger Rail Train-to-Tra in Impact Test Vo lume I 
Overview and Selected Resu lts 

DOT /FRA/ORD-03 / 17.ii 
Passenger Rail Train-to-Tra in Impact Test Vo lume II 
Summary of Occupant Protection Program 

DOT /FRA/ORD-03 / 17.iii ~asse_nger ~ail Tr~in to Train !~pact T:s! Volume Il l 
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DOT/FRA/ORD-03 / 16 

DOT /FRA/ORD-03 / 15 

DOT /FRA/ORD-03 / 13 

DOT /FRA/ORD-03 / 12 

DOT /FRA/ORD-03 / 09 

DOT /FRA/ORD-03 / 07 

DOT /FRA/ORD-03 / 06 

DOT /FRA/ORD-03 / 04 

DOT /FRA/ORD-02/06 

DOT /FRA/ORD-02 / 04 

DOT /FRA/ORD-02/03 

DOT /FRA/ORD-02/01 

DOT /FRA/ORD-01 / 23 

DOT /FRA/ORD-01 / 21.i 

DOT/FRA/ORD-01 / 21.ii 

DOT /FRA/ORD-01 / 20 

DOT/FRA/ORD-01 / 18 

"1 / 16 

DOT/FRA/ORD-01 / 14 

DOT /FRA/ORD-01 / 08 

DOT /FRA/ORD-01 / 07 

DOT /FRA/ORD-01 / 05 

DOT /FRA/ORD-01 / 04 

DOT /FRA/ORD-01 / 02 

DOT /FRA/ORD-00/ 07 

DOT/FRA/ORD-00/ 06.ii 

DOT /FRA/ORD-00/ 06.ii i 

DOT /FRA/ORD-00/ 04 

DOT/FRA/ORD-00/ 02.i 

·" 

DOT /FRA/ORD-00/ 02.iii 

Iest 1-'roceaures, Instrumentat1on, ana uata 

Catalog of "Common Use" Rail Corridors 

Human Reliability Analysis in Support of Risk Assessment for Positive Train 
Contro l 

Vertica l Track Modulus in Plastic Composite Tie Test Zones at FAST 

Railroad Dispatcher Communications Training Materials 

Selection of Railroad Dispatcher Candidates 

Evaluation of Concepts fo r Locomotive: Crew Egress 

Commuter Rail Seat Test ing and Analysisof Facing Seats 

Evaluation of Alternative Detection Technologies for Trains and Highway 
Vehicles at Highway Rail Intersections 

Human-Centered Incident Invest igation Methods for Railroad Industry 

Damage Assessment of Railroad Tank Cars Involved in Accidents: 
Phase II - Model ing and Va lidation 

Locomotive Crashworthiness Research: Locomotive Crew Egress Evaluation 

Rail Commuter Vehicle Cu rving Performance 

Locomotive Crashworthiness Research: Modeling , Simulation, and 
Va lidation 

Evaluation of Semi-Empirical Analyses for Railroad Tank Car Puncture 
Ve loci ty, Part I: Correlations with Experimental Data 

Evaluation of Semi-Empirical Analyses for Railroad Tank Car Puncture 
Ve loci ty, Part II: Corre lations with Engineeri ng Analyses 

An Examinat ion of Rail road Yard Worker Safety 

Progress in Rail Research Integrity Research 

Fi re Safety of Passenger Trains 
Phase II: App l ication of Fi re Hazard Analysis Techniques 

Effects Of Coupler Height Mismatch On T he Structural Integrity Of Railroad 
Tank Car Stub Sills 

A Preliminary Examinat ion of Rail road Dispatcher Workload , Stress, and 
Fatigue 

Safety of Railroad Passenger Vehicle Dynamics: 
OMN ISIM Simulation and Test Correlations for Passenger Rail Cars 

Safety of Railroad Passenger Vehicle Dynamics: Final Summary Report 

Railroad Tank Car Nondestructive Methods Evaluation 

Understanding How Train Dispatchers Manage and Control Trains - Results 
of a Cogni t ive Analysis 

Recognition of Rail Car Retroreflective Patterns fo r Improving Nighttime 
Conspicuity 

Acoustic Detection of Railcar Roller Bearing Defects: 
Phase 11, Field Test Report 

Acoustic Detection of Rail Car Roller Bearing Defects: 
Phase Ill , System Evaluation Test 

Switching Operations Fatality (SOFA) Ana lysis: 
Findings and Recommendations of the SOFA Working Group 

Single Passenger Ra il Car Impact Test 
Vo lume I: Overview and Selected Resu l t s 

Single Passenger Ra il Car Impact Test 
Vo lume 11: Summary of Occupant Protection Program 

Single Passenger Ra il Car Impact Test 
Vo lume Ill : Test Procedures, Instrumentation and Data 

RAILROAD DEVELOPMENT (RDV) REPORTS 

TITLE 

Five-Year Strategic Plan fo r Ra ilroad Research, Development, and 
Demonstrations 

Assessment of Risks for High -Speed Rail Grade Crossings on the Empire 
Corridor Next Generation High -Speed Rail Program 

Investigation of Cracks in Ace la Coach Car Brake Discs: 
Test and Analysis Volumes I ft II - Final Report (November 2005) 

MAGNETIC LEVITATION (MAGLEY) REPORTS 
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DOT /FRA/ORD-01 / 20 

DOT/FRA/ORD-01 / 18 

DOT/FRA/ORD-01 / 16 

DOT /FRA/ORD-01 / 08 

DOT /FRA/ORD-01 / 07 

DOT /FRA/ORD-01 / 05 

DOT /FRA/ORD-01 / 02 

RESEARCH & DEVELOPMENT R&D ; REPORTS 

TITLE 

Supporting Railroad Roadway Worker Communications with a Wireless 
Hand held Computer: Vo lume I - Usability for the Roadway Worker 

Supporting Railroad Roadway Worker Communications with a Wireless 
Handheld Computer: Vo lume II - Impact on Dispatcher Performance 

Impact of Data Link Technology on Railroad Dispatching Operations 

Proceedings of the Human Factors Workshop: 
Improving Rail road Safety Through Understanding Close Calls 

Gage Restraint Measurement System Comparison Tests: 
Railbound and Hi -Rail Vehicles 

Estimation of Residual Stresses in Rail road Commuter Cars Wheels 
Following Manufacture 

Railroad Tan k Relief Va lve Requi rements for Liquid PIH Lading 

Passenger Train Grade Crossing Impact Tests: 
Test Proced ures, Instrumentation and Data 

Passenger Rail Train-to-Train Impact Test Volume I 
Overview and Selected Resul ts 

Passenger Rail Train-to-Train Impact Test Volume II 
Summary of Occupant Protection Program 

Passenger Rail Train to Train Impact Test Volume Ill 
Test Proced ures, Instrumentation , and Data 

Catalog of "Common Use" Rail Corridors 

Human Reliability Analys is in Support of Risk Assessment fo r Positive Train 
Control 

Railroad Dispatcher Communications Training Materials 

Vertical Track Modulus in Plastic Composite Tie Test Zones at FAST 

Selection of Railroad Dispatcher Candidates 

Evaluation of Concepts for Locomotive: 
Crew Egress 

Commuter Rail Seat Testing and Analysisof Facing Seats 

Evaluation of Al ternative Detection Technologies fo r Trains and Highway 
Vehicles at Highway Rail Intersect ions 

Locomotive Crashworthiness Research: 
Locomotive Crew Egress Evaluation 

Rail Commuter Vehicle Curving Performance 

Locomotive Crashworthiness Research: 
Modeling, Simulation , and Validation 

Evaluation of Semi -Empirical Analyses fo r Rail road Tan k Car Puncture 
Velocity, Part I: Correlations with Experimental Data 

Evaluation of Semi -Empirical Analyses fo r Rail road Tan k Car Puncture 
Velocity, Part II: Corre lations with Engineering Analyses 

An Examination of Railroad Yard Worker Safety 

Progress in Rail Research Integri ty Research 

Fire Safety of Passenger Trains 
Phase II: Applicat ion of Fire Hazard Analysis Techniques 

A Preliminary Examination of Railroad Dispatcher Workload, Stress, and 
Fatigue 

Safety of Railroad Passenger Vehicle Dynamics: 
OMN ISIM Simulation and Test Correlations for Passenger Rail Cars 

Safety of Railroad Passenger Vehicle Dynamics: 
Final Summary Report 

Understanding How Train Dispatchers Manage and Control Trains - Results 
of a Cognitive Analysis 

Recognit ion of Rail Car Retroreflective Patterns for Improving Nighttime 
Conspicuity 
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Phase II , Fie ld Test Report 

.. i Acoustic Detection of Rail Car Roller Bearing Defects: 
Phase Ill , System Evaluation Test 

DOT /FRA/ORD-00/ 04 
Swi tch ing Operations Fatal i t y (SOFA) Analysis: 
Findings and Recommendations of the SOFA Working Group 

DOT/FRA/ORD-00/ 02.i 
Single Passenger Rail Car Impact Test 
Volume I: Overview and Selected Resul ts 

DOT/FRA/ORD-00/ 02.ii 
Single Passenger Rail Car Impact Test 
Volume II : Summary of Occupant Protection Program 

DOT /FRA/ORD-00/ 02.iii 
Single Passenger Rail Car Impact Test 
Volume Il l : Test Procedures, Instrumentat ion and Data 

DOT /FRA/ORD-99 / 13 Evaluation of a Top-of-Rail Lubrication System 

Assessment of Potential Aerodynamic Effects on Personnel and Equipment 
DOT/FRA/ORD-99 / 11 in Proximity to High-Speed Train Operat ions: 

Safety of High -Speed Ground Transportation Systems 

DOT/FRA/ORD-99 / 10 Railroad Horn Systems Research 

Compliance with Railroad Operating Ru les and Corporate Cul ture 
Influences: Results of a Focus Group and Structured Interviews 

DOT /FRA/ORD-99 / 05 
Non-Acc ident Release of Hazmat from Railroad Tank Cars: 
Training Issues 

DOT /FRA/ORD-99 / 03 Risk / Benefi t Assessment of Delayed Action Concept for Rail Inspection 

DOT/FRA/ORD-99 / 02 
Improving Rail road Safety and Rail Passenger Technology through Targeted 
Research and Demonstrations, 1992-1997 

DOT/FRA/ORD-99 / 01 
Fire Sa fety of Passenger Trains 
Phase I: Material Evaluation (Cone Calorimeter) 

DOT /FRA/ORD-98 / 11 Freight Car Reflectorization 

DOT /FRA/ORD-98 / 08 
Training Requirements for Railroad Dispatchers: 
Objectives, Syllabi and Test Designs 

DOT /FRA/ORD-98 / 07 Estimation of Rail Wear Limi ts Based on Rail Strength Investigations 

Propagation Analysis of Transverse Defec ts Originating at the Lower Gage 
Corner of Rail 

/ 04 Field Eva luation of a Wayside Horn at a Highway-Rail Grade Crossing 

Human Factors Guide lines for Locomoti ve Cabs 

DOT/FRA/ORD-97 / 10 
Crashworth iness of Passenger Trains 
Safety of High -Speed Ground Transportation Systems 

DOT /FRA/ORD-97 / 09 
The Effects of Work Schedule on Train Handling Perfo rmance and Sleep of 
Locomotive Engineers: A Simu lator Stud y. 

DOT /FRA/ORD-97 / 08 Rail Vehicle Crashworthiness Symposium 

Human Factors Phase II : Design and Evaluation of Decision Aids for Contro l 
of High-Speed Trains: Experiments and Model 

Crashworth iness Testing of Amtrak's Traditional Coach Seat. 
Safety of High -Speed Ground Transportation Systems 

Driver behavior at rail -highway grade crossings: 
.c 

A signal detection theory analysis. 

95 / 13 
Safety of Highway-Rail road Grade Crossings: Use of Auxiliary External 
Alerting Devices to Improve Locomotive Conspicui ty 

DOT /FRA/ORD-95 / 08 
Locomotive Crashworthiness Research 
Execut ive Summary 
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DOT /FRA/ORD-95 / 08. i 

DOT /FRA/ORD-95 / 08.ii 

DOT /FRA/ORD-95 / 08.iii 

DOT /FRA/ORD-95 / 08. iv 

DOT /FRA/ORD-95 / 08. v 

. ,,, ., 

" ,_,, , VL, 

93 / 02.ii 

93 / 02.iii 

DOT /FRA/ORD-93 / 02. iv 

DOT /FRA/ORD-92 / 17 

DOT /FRA/RDV-00/ 05 

VNTSC -RR897-PM-98-22 

REPORT NUMBER 

VNTSC -FRA-02 -13 

VNTSC -FRA-02 -11 

VNTSC -FRA-02 -06 

VNTSC -RR994-PM-99- 1 

Locomotive Crashworthiness Research 
Volume 1: Model Development and Va l idation 

Locomotive Crashworthiness Research 
Volume 2: Design Concept Generation and Evaluation 

Locomotive Crashworth iness Research 
Volume 3: Freight Locomotive Crashwo rth iness Concepts 

Locomotive Crashworth iness Research 
Volume 4: Additional Freight Locomotive Calculations 

Locomotive Crashworth iness Research 
Volume 5: Cab Car Crashworthiness Report 

The Safety of Highway-Rail Grade Crossi ngs: 
Study of the Acoustic Characteristics of Rail road Horn Sys tems 

Collision Avoidance and Acciden t Survivability 
Volume 1: Collision Threat 

Collision Avoidance and Acciden t Survivability 
Volume 2: Collision Avoidance 

Collision Avoidance and Acciden t Survivability 
Volume 3: Acciden t Survivability 

Collision Avoidance and Acciden t Survivability 
Volume 4: Proposed Specifica tion 

Engineman Stress and Fatigue: Pilot Tests 

RAILROAD DEVELOPMENT (RDV) REPORTS 

TITLE 

Five-Year Strategic Plan fo r Railroad Research , Development, 
and Demonstrat ions 

Assessment of Risks for High -Speed Rail Grade Crossings on t he 
Empire Corridor Next Generation Hi gh-Speed Rail Program 

Evaluation of Retroreflective Markings to Increase Rail Car 
Conspicui t y - Safety of Highway-Railroad Grade Crossings 

MAGNETIC LEVITATION (MAGLEY) REPORTS 

TITLE 

Noise Characteristics of the Transrapid TR08 Maglev System 

Elec t romagnetic Field Characteristics of the Transrapid TR08 
Maglev System 

Vibrat ion Characteristics of the Transrapid TR08 Maglev System 

Passenger Acceptance of Alignments w ith Frequent Curves in 
Maglev or Other Very- High-Speed Ground Systems 

TECHNICAL PAPERS 

ABSTRACT 

"Reliance" and "Distraction" Effects in PTC Questions have been raised about the possible 
Automation propensity fo r a locomot ive engineer or 

conductor to become over -reliant on PTC 
This document was requested on 3/ 3/ 99 by the automation and / or to become distracted by 
PTC Human Factors Team of the Federal Rail the addi tional moni toring burdens required by 
Administration (FRA) as part of the ongoing the automation, and for these effec ts to 
discussions of PTC standards. compromise the performance of thei r duties 

and for safe and efficient train operation. 

Rail Passenger Equipment Accidents and the The approach taken in cond ucting this 
Evaluation of Crashworthiness Strategies research has been t o review relevant 

accidents, identify options for design 
Paper presented at 'What Can We Rea l ist ically modifications to improve occupant 
Expec t From Crash Worthiness? Improving survivabili ty, and to apply analytic tools and 
Train Design to Withstand Futu re Acciden ts·, testing techniques for evaluating the 
Insti tute of Mechanical Engineers effectiveness of these strategies. 
Headquarters , London, England , May 2 , 2001 . 

U.S. Rail Equipment Crashworthiness These new regulations and standards include 
Standards conven t ional strength-based requirements fo r 

equipment used below 200 kph (125 mph), 
Paper presented at 'What Can We Rea l ist ically crash-energy management for equipment used 
Expec t From Crash Worthiness? Improving above 200 kph (125 mph), and dynamic sled 
Train Design to Withstand Futu re Acciden t s· , testing of occupant seats. 
ln<;ti t11tP nf MPrh;:rnk;:i l FnoinPPr <; 
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Development of o Hazard-Based Method for 
Evaluating the Fire Safety of Passenger Trains 

Reprinted from lnterFlam '99 , 8th International 
Fire Science and Engineering Conference. 
Proceedings. June 29 - Ju ly 1, 1999, 
Edinburgh, Scotland. 

Alternative Analyses of Locomotive Structural 
Designs for Crashworthiness 

Presented at the International Mechanical 
Engineering Congress and Exposi tion , 
November 6, 2000 , Orlando, Florida. 

Raif Passenger Equipment Collision Tests: 
Analysis of Occupant Protection Measurements 

Presented at the International Mechanical 
Engineering Congress and Exposi tion , 
November 6, 2000 , Orlando, Florida. 

Raif Passenger Equipment Crashworthiness 
Testing Requirements and Implementation 

Presented at the International Mechanical 
Engineering Congress and Exposition , 
November 6, 2000 , Orlando, Florida. 

Raif Passenger Equipment Collision Tests: 
Analysis of Structural Measurements 

Presented at the International Mechanical 
Engineering Congress and Exposition , 
November 6, 2000 , Orlando, Florida. 

Risk Analysis Based CWR Track Buckling Safety 
Evaluations 

Presented at and included in the proceedings 
of the International Conference on Innovations 
in the Design & Assessment of Railway Track, 
Delft Universi ty of Technology, The 
Netherlands, December 2-3, 1999. 

Fundamentals of Track Lateral Shift for High ­
Speed Roil Applications 

Presented at the European Rail Research 
lnsti tute's Interactive Conference on "Cost 
Effectiveness and Safety Aspects of Railway 
Track," Paris, France, December 8-9, 1998. 

Static and Dynamic Crush Testing and Analysis 
of a Raif Vehicle Corner Structural Element 

Presented at the 8th ASME Symposium on 
Crashworth iness, Occupant Protection and 
Biomechanics in Transportation. 
November 14-19 , 1999 , Nashville, Tennessee . 

Simula t ion of on Oblique Collision of o 
Locomotive and an lntermodal Container 

Presented at the ASME International 
Mechanical Engineering Congress and 
Exhibition, November 15 -1 9, 1999, Nashville, 
Tennessee. 

Crashworthiness Studies of Locomotive Wide 
Nose Short Hood Designs 

Presented at the ASME International 
Mechanical Engineering Congress and 
Exhibition, November 15 -1 9, 1999, Nashville, 
Tennessee. 

A Numerical Evaluation of Protection 
Strategies for Cab Car Crashworthiness 

Presented at the ASME International 
Mechanical Engineering Congress and 
Exhibition, November 15 -1 9, 1999, Nashville, 
Tennessee. 

Engineering Studies in Support of the 
Development of High-Speed Track Geometry 
Standards 

Presented at and included in the proceedings 
of the IEEE/ ASME Joint Railroad Conference, 
March 18, 19, and 20, 1997, held in Boston, 
Massachusetts. 

The fi re safety of U.S . passenger rail trains 
currently is add ressed through small -scale 
flammability and smoke em ission tests and 
performance criteria promulgated by the FRA 
using modeling techniques. 

Enhanced crashworth iness performance of 
North American locomotives is proposed by 
both increasing the design loads on specific 
structural components or by describing the 
crashworthiness performance under specific 
impact condi tions. 

The FRA has been conducting research on 
occupant protection in t rain col l isions . As part 
of this research, computer simulations have 
been performed , passenger seats have been 
sled tested , and two f ull -scale collision tests 
of rail passenger ca rs have been conducted. 

This paper describes the requ irements and the 
implementation of a series of impact tests of 
rail passenger equipment. The test 
requi rements are dictated by the 
characteristics of the vehicle , as well as 
uncertainties in the analysis techniques used 
to evaluate the collision behavior of the 
equipment. 

The objectives of the two-car test were to 
measu re the gross motions of the car, to 
measu re the fo rce / crush characteristic , to 
observe the car-to-car interaction, to observe 
failu re modes of the major structural 
components, and to evaluate selected 
occupant protection strategies. 

Research is being conducted to evaluate t rack 
lateral strength and stabil i ty limi ts fo r 
improved safety and performance . This paper 
deals with a part of th is research add ressing 
the development of a comprehensive CWR 
buckling safety analysis which includes a risk 
analysis based approach for prediction of 
probable number of buckles on a given track. 

The fundamental mechanics of track lateral 
shift due to vehicle and thermally induced 
loads are defined , and an analytic approach is 
presented for the determination of "limi t " 
loads and deflections on the track to prevent 
progressive lateral shift. 

This paper presents the resul ts of an 
experimental study to establish the strength 
and energy absorption capabili ty of cab car 
rail veh icle corner structures built to current 
strength requirements and fo r structures 
modified to carry hi gher loads and absorb 
more energy. 

This paper presents an approach to modeling 
an oblique collision of a locomotive and an 
intermodal conta iner. This analysis uses a 
three-d imensional model to determine the 
t rajectories of the equipment. 

This paper investigates the parameters that 
influence the structura l response of typical 
wide nose locomotive short hoods involved in 
of fset coll isions. The objective of the study is 
to determine the current baseline level of 
crashworth iness of locomotive hood structures 
and the potentia l effectiveness of stronger 
corner structures. 

One part of a larger study in which several 
strategies were examined for improving the 
protection af fo rded to the operator and the 
passengers in cab car collisions. The focus 
here was on evaluating the effectiveness of 
strengthened cab-end structures through 
explici t dynamic fini te element-based 
calculat ions simulating the crush behavior of 
the cab car. 

These standards are in tended to cover t rain 
operati ng speeds from 110 mph to 200 mph. 
The studies conducted include evaluation of 
the use of measu ring t rack geometry with 
of fsets from several chord lengths, computer 
simu lations of vehic le response to track 
surface and alignment variations, application 
of the proposed specificationsto previously 
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Evaluation of Cab Car Crashworthiness Design 
Modifications 

Presented at and included in the proceedings 
of the IEEE/ ASME Joint Railroad Conference, 
March 18, 19, and 20, 1997, held in Boston, 
Massachusetts. 

Train Crashworthiness Design for Occupant 
Survivability 

Presented at the ASME International 
Mechanical Engineering Congress and 
Exposition , November 12-17, 1995, in San 
Francisco, CA 

Analysis of Occupant Protection Strategies in 
Train Collisions 

Presented at the ASME International 
Mechanical Engineering Congress and 
Exposition , November 12-17, 1995, in San 
Francisco, CA 

Estimation of Residual Stresses in Railroad 
Commuter Car Wheels Following Manufacture 

Presented at and included in the proceedings 
of the International Mechanical Engineering 
Congress and Exposition in Anaheim, CA, 
November, 1998 

Locomotive Crashworthiness Design 
Modifications Study 

Published in Proceedings of the 1999 
IEEE / ASME Joint Railroad Conference, ARril 13-
1:i,--1.2'2'l , IEEE Catalog Number 99CH36340, 
ASME RTD Volume 16. 

Evaluation of Service-Induced Residual 
Stresses in Railroad Commuter Car Wheels 

Presented at and included in the proceedings 
of the International Mechanical Engineering 
Congress and Exposi t ion in Anaheim, CA, 
November, 1998 

EVects of hot and cold temperature exposure 
on performance: a meta -analytic review 

A meta -analysis to mathematically summarize 
the eVect of hot and co ld temperature 
exposure on performance was completed. The 
resu l ts from 515 
eVect sizes ca lculated from 22 original studies 
suggest that hot and cold temperatures 
negatively impact performance on a wide 
range of cognitive-related tasks. 

ERGONOMICS , 2002, VOL. 45 , NO. 10, 682 ± 
698 

Development of a Passenger Rail Vehicle Crush 
Zone 

Published in Proceedings of the 1999 
IEEE / ASME Joint Railroad Conference, ARril 13-
1:i,--1.2'2'l , IEEE Catalog Number 99CH36340, 
ASME RTD Volume 16. 

measu red 't rack geometry, and c0mparisoll of 
proposed specifications to foreign practice. 

A study was conducted to evaluate the 
effectiveness of structural modifications to 
rail cab cars fo r increased crashworthiness 
protection in t rain collisions. The focus of the 
study was a collision scenario in which a cab 
car- led consist traversing a swi tch onto 
mainline track obliquely collides with a 
locomotive-led consist traveling in the 
opposing direction on the mainline track. 

Studies were conducted evaluating the 
effectiveness of alternative strategies for 
providing crashworthiness of the vehicle 
structures. Conventional practice results in 
cars of essentially uniform longi t udinal 
strength. The crash energy management 
approach req uires varying strength th rough 
the train, with high strength in the occupied 
areas and lower strength i n the unoccupied 
areas. 

A study of the occupant dynamics and 
predicted fata lities due to secondary impact 
fo r passengers involved in t rain collisions with 
impact speeds up to 140 mph is described . The 
principal focus is on the effectiveness of 
al ternative strategies for protecting occupants 
in t rain coll isions , including friendly interior 
arrangements and occupant restraints. 

A finite element simulation is presented for 
the prediction of residual stresses resul ting 
from the heat t reatment of railroad comm uter 
car wheels du ring manufacture. The 
quenching and annealing segments of the 
wheel manufacturing process are simulated 
using a decoupled heat transfer and stress 
analysis. 

A study has been conducted of locomotive 
crashworth iness in a range of collision 
scenari os to support the ef forts of the 
Locomotive Crashworthiness Worki ng Group of 
the Federal Railroad Administration 's Railroad 
Safety Advisory Committee (RSAC) to develop 
locomotive crashworth iness requirements. 

Analyses of the effects of service condi t ions on 
the distribution of residual stresses in railroad 
commuter car wheels are presented. Novel 
software has been applied to estimate the 
effects of service conditions on the as­
manufactured state of these wheels. Contact 
loads resu lt ing from wheel and rail interaction 
and thermal loads from on -tread braking are 
considered. 

Adjusting to and working under hot or co ld 
temperatures has long been a challenge for 
people l iving under immoderate weather 
condi t ions. In spi te of the ability in 
industrialized societies to control indoor 
temperatures, a similar challenge continues 
fo r many people who are regu lar ly exposed to 
extreme temperatu res while working. Concern 
about the eVects of temperatu re on work­
related performance has prompted the 
National Institute fo r Occupational Safety and 
Health (N IOSH) to attempt to establish upper 
limits for occupational exposure (1972). 
However, in thei r revised cri teria of 1986, 
NIOSH did not include upper limits for heat 
exposure under the assumption that there was 
not a well-established relationship between 
performance and heat (N IOSH, 1980). 

The objective of this study was to determine 
the advantages, disadvantages, and issues 
related to incorporating crush zones at the 
ends of coach cars for protection in collisions 
between two tra ins. 

OTHER REPORTS 

TITLE 

North Carolina "Sealed Corridor" Phase I 
U.S. DOT Assessment Report 
Report to Congress 
Office of Railroad Development 
September 2001 

ABSTRACT 

In response to a request in the Senate Report 
107-38 accompanying the Department of 
Transportation and Re lated Agencies 
Appropriations Act, 2001, this report 
documents the benefi ts of the State of North 
Carolina's "Sealed Corridor" initiative and the 
improvements completed at highway- rail grade 
crossings from March 1995 through September 
2000 in terms of "Lives Saved. " The analysis 
concludes that five lives were saved du ring the 
study period and that th is positive benefi t of 
the Sealed Corridor improvements wil l grow as 
vehicle volume, trai ns frequency and train 
speeds increase . 
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