


Faster Freight Cleaner Air –
East Coast – July 9, 2008  

Outline: 
Smartway Transportation Partnership –
Update on NS Initiatives. 

Relation to Railroad Stress StateRelation to Railroad Stress State
Or Wheel Rail Interface

Need for Public Private Partnerships and 
Improvements Heartland / I81 Crescent Corridor

Research and Tests

Strength 
of  Track

Energy 
of  

Train



Smartway Initiatives

� Wayside Detection Systems –
WILD

� Other Trackside Diagnostic 
Systems  Systems  

� LEADER

Research and Tests



Breakdown of Vehicle 
Resistive Forces

28%

16%

56%

Aerodynamic Resistance

Bearing Resistance

Wheel Rolling Resistance

Research and Tests



Resistive Forces on Trains 
Defined by the Davis Equation

R = (1.3 + 29 / w)  +  0.03 V  +   0.0024 AV^2 / w n

Bearing / Journal Wheel / Rail Interface Aerodynamic 
Drag



Wheel Impact Load Detector (WILD)
� Strain gages spot welded to rail
� Measures

� Wheel Impacts
� Imbalanced Loads
� Truck Hunting
� Overload
� Truck Performance (Skewed 

Trucks)

� Industry rules in place for:
� Wheel Impacts
� Truck Hunting 

� NS Installations to be complete in 
2008

Research and Tests
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Vine Creek, IN
Mill Creek, PA

Marion, OH (’06)State Line, IN (’06)

Flat Rock, KY

Waverly, VA

Middlesex, NJ (SA)

Marietta, PA (‘06)

Ironto MP-V266.6 
Whitethorn District (’07)

Sumner MP-341.2
North Charlotte District (’07)

West of Ft. Wayne, 
Claypool-Hobard (’08)

MP-V268.9: Christiansburg, 
Roanoke-Walton (’08)

Ironto MP-V266.6 
Whitethorn District (’07)

Sumner MP-341.2
North Charlotte District (’07)Flat Rock, KY

Core Routes

(9) Wheel Impacts (WILD, WCM)
(4) Proposed WILD Sites 2007
(3) Proposed WILD Sites 2008

Cherokee, AL (’07)
In Progress

Tentative
MP-AGS 152.5: AGS South, 
Irondale-Burstall (’07)

North Charlotte District (’07)

Tentative
Ebenezer MP-138.6A
West End District (’07)

Atlanta-Macon (’08)

North Charlotte District (’07)

Tentative
Ebenezer MP-138.6A
West End District (’07)



Wheel Impact Load 
Detector Results
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NS uses a model provided by Tom Guins to 
estimate the benefits of the Wheel Impact Load 
Detectors, now to define fuel component…

Exhibit 1
NPV Savings Over Remaining Life of wheel
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WILD Detectors = Fuel Savings…

NPV Savings By Component At 25,000 Miles per Car pe r Year

$6,000

$7,000

$8,000

N
P

V
 S

av
in

g
s

Bearings

Fuel

$0

$1,000

$2,000

$3,000

$4,000

$5,000

$6,000

50 60 70 80 90 100 110 120 130 140 150 160

Impact Load (KIPS)

N
P

V
 S

av
in

g
s

Ties

Ballast

Turnouts

Welds

Rail



FactIs (Wheel Measurements)
example of thin flange alert

96 NS 21741 L3 Flange Width 0.93 inch

Flange 
Measurement 

Wayside
Detector
Development Research and Tests

Measurement 
Location 

(Green Cross)



Improved Vehicle  Performance
Saves Energy

� Wayside Detectors – Define Dynamic 
performance
� New Industry Standards are required 

Energy 
of  

Train

Strength 
of  Track

� New Industry Standards are required 
due to evolving detector technology 
� Preventative Maintenance Programs

Research and Tests
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What is LEADER®?

Locomotive Engineer Assist Display
and Event Recorder

Provides data to the locomotive 
engineer that enables:engineer that enables:

•optimum train handling 
•a reduction in fuel consumption
•reduced locomotive emissions
•reduced in-train forces
•safer operation
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HVI

LDSii

LCU

CMU

N
Y
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 D
isplay

LEADER
SBC

900MHz
& GPS

LEADER
VA Division Coverage

    VA Div. LEADER Corridors
    Access Point Priority

High
Medium

Low
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NS - Atlanta, GA

802.11 WAPs
(NS Network)

LEADER
Data Server

GPS 900MHz Data Radio
(Loco-to-Loco Comm)

GPS802.11b
& Cell

NS 
LEADER
Server

NS Mass
Storage
Device

WEB
Service

To/From NS Network

PVCS Software
Version Control

Cell (Back-Up)

802.11 (Primary)

Crew Authentication (Identity Services)
Advance Train Consist Report
GIS Track Database (Updates)
LEADER Updates
LEADER Log File Transfers

900MHz Data Radio (Interim Comm Link)

  

LM LCU

NS - Employee DesktopFirewall

Quantum CMU

LCDM

LCU
Locomotive 

Sensors

LEADER Playback
(Running in Virtual Machine)

CMU

GIS Track
Database

Equipment
Characteristics
(Loco & Car)

TYES
Consist

900 MHz
(Base Stations)

NYAB Base Station (External Network)

Data Server900MHz FHSS 
Data Radio

RS-232

Consist Summary Editor
Track Database (Static Copy)

LEADER Software
Updates

NYAB-TDS Offices -
Ft. Worth, TX

NYAB Data Server

GETS/NYAB PROFILER

GETS CMU

LCDM

GPS

Ethernet 
Switch

Profiler

900MHz Data Radio
(Loco-to-Loco Comm)

Locomotive 
Sensors

Quantum CMU

GPS802.11b
& Cell

CMU



Rail Can Relieve the Growing 
Congestion on US Highways

� US DOT Estimates growing highway gridlock
� NS Strategic Routes compared to highways 

near capacity (Heartland / I81 Corridor)

Research and Tests

� Effectively allows growth in freight 
transportation as anticipated; while reducing 
emissions 







Strategic Corridors
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Current DS Route

Secondary DS Route

Current Single Stack Route
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Port-Heartland High Speed 
Doublestack Corridor





Goal: Raise Clearances to 
Accommodate All Tall Cars



Heartland Corridor 
Project Scope

� 28 Tunnels
� 30,000+ feet to be Cleared
� Virginia, West Virginia and Kentucky

� 24 Overhead Obstructions
� Bracing Modifications, Fencing Modifications, 

Overhead Wire Removal, Miscellaneous Signal 
Work

� West Virginia and Ohio







Conclusions

� Rail Continues to be the most efficient means 
of freight transportation

� Railroads are constantly working to improve 
safety and efficiency through Stress State safety and efficiency through Stress State 
Improvements

� Public Partnerships will speed 
implementation of new technologies

Research and Tests



Questions?

Research and Tests


