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Breakdown of Vehicle
Resistive Forces

mjAerodynamic Resistance

5)Bearing Resistance

m\Wheel Rolling Resistance
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Resistive Forces on Trains
Defined by the Davis Equatic

R=(1.3+29/w) + 0.03V + 0.0024 AV*2/w n
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Bearing / Journal Wheel / Rall Interface Aerodynamic
Drag




Wheel Impact Load DetectoiLD)

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
LRE
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Wheel Impact Load
Detector Results
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NS uses a model provided by Tom Guins
estimate the benefits of the Wheel Impact

Detectors, now to define fuel component.
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WILD Detectorsi=

NPV Savings By Component At 25,000 Miles per Car pe r Year
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Factls\wheel Measurements)
example of thin flange alert

96 NS 21741 L3 Flange Width  0.93 inch

[Flange_Width_20080129 1920 11 96

Flange
Measurement
Location
(Green Cross)
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Improved Vehicle Performa
Saves Energy

Wayside Detectors — Define Dynamic
— performance
New Industry Standards are required
due to evolving detector technology
Preventative Maintenance Programs
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ocomotive Engineer Assist Display
and Event Recorder

Provides data to the locomotive

engineer that enables:
*optimum train handling
.
sreduced locomotive emissions
sreduced in-train forces
esafer operation
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Rail Can Relieve the Growing
Congestion on US Highways

US DOT Estimates growing highway gridlock

NS Strategic Routes compared to highways
near capacity (Heartland / 181 Corridor)

Effectively allows growth in freight
transportation as anticipated; while reducing

emissions
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Goal: Raise Clearances to
Accommodate All Tall Cars

Car Height Car Height Car Height Car Height
191 202" 18°3" 2003

Required Clearance Required Clearance Required Clearance Required Clearance
19!‘?!! 2“53!! 13.!’95 ZBSSGE

Conventional MultiHeval High “QCar” Multi-keval




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
Improvements

Public Partnerships will speed
Implementation of new technologies
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Questions?
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