
Locomotive Crashworthiness

1

Michael E. Hiller

Presenter
Presentation Notes
Good morning.  In this presentation I will discuss the crashworthiness of the accident locomotive,  and the adequacy of existing locomotive standards in light of the damage observed in the Red Oak accident.{next slide}
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This photograph shows the lead locomotive of the striking coal train overridden by trailing cars from the struck train.  The first car to override the locomotive is indicated with a green arrow in the photo. As a result of the overriding car, the operating cab of the leading locomotive was subjected to collision forces causing it to separate from its attachment points and rotate into the electrical locker just behind the cab. {next slide}



The Locomotive
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The undamaged locomotive appears in this rendering.  The accident locomotive is an Electromotive Diesels model SD70ACe.  This model was manufactured in 2008 with a design feature known as “Quiet Cab.”  Unlike conventional wide nose locomotives, the quiet cab is isolated from the underframe, designed to improve crew comfort by reducing both vibration and sound levels.{next slide}



Isolated Cab Design
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The isolated cab is a modular self contained assembly that is mounted atop the deck of the locomotive. It measures approximately 9 feet in height, 9 ½ feet in length, and 10 feet wide, weighing about 10,000 lbs. {next slide}



Isolated Cab Design
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The cab is attached at its rear floor underside on two cylindrical hollow posts welded to the top plate of the locomotive. The two rear cab mounting points are fitted with bushings that establish a pivot point about the rear axis of the cab.{next slide}



Isolated Cab Design
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The front of the isolated cab rests on two coil springs located behind the short hood. The springs are used to control clearance from cab to underframe. Adjacent each spring are hydraulic shock absorbers designed to dampen vibrations. {next slide}



Isolated Cab Design
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On the underside of the cab at its front are two double shear pin joints. This system includes two brackets welded to the top plate and two brackets welded to the underside of the modular cab.  A 1-inch-diameter hardened steel pin passes through a wide (2 inch) hole in the deck mounted bracket.  {next slide}



Failure Observations

• 1st struck car was 
crushed and pushed 
off the tracks, 
leaving wreckage in 
striking train’s 
snowplow

• 2nd struck car 
overrode locomotive 
and collided with 
operating cab
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Presentation Notes
The first car from the struck train was crushed and pushed off the tracks near point of collision. The powered axle assembly and other wreckage from this car became trapped in front of the striking locomotive’s snowplow. The striking locomotive continued to move east with wreckage trapped in the snowplow and struck the next car, an 82-ft. flatcar with a loading ramp attached. With the wreckage trapped in front of the snowplow, the flatcar was not able to directly engage the underside of the anti‐climber or end sill of the locomotive. As a result, the flatcar overrode the locomotive and collided with the upper portion of the operating cab. {next slide}



Failure Observations

• Operating cab’s 
front lower shear 
pins failed and cab 
rotated upward 
and rearward

• Operating cab was 
crushed at rooftop 
and severely 
burned
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The operating cab broke away at the front lower double shear pin joints, rotated upward and collided with the electrical locker directly behind the cab.  The operating cab was crushed at the rooftop. The side walls remained intact at the window line, which is approximately 4 feet from the roof. Fuel from the overriding flat cars spilled, ignited and caused extensive fire exposure and damage to the operating cab. {next slide}



Crashworthiness Standards
• Title 49 CFR 229.141
• 49 CFR 229.141 

incorporates AAR S-580
• Anti-climber strength
• Short hood strength
• Collision post strength
• Underframe strength
• Requirements for fuel 

tanks
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Presentation Notes
The final rule for locomotive crashworthiness became effective in August of 2006. As a result, locomotive crashworthiness standards prescribed in the Code of Federal Regulations applied to all locomotives built after January 2009.  BNSF 9159 was manufactured in 2008, prior to the final rule; however, the manufacturer stated during the investigation the locomotive met the new strength requirements for crashworthiness.The Association of American Railroads Standard S-580 is incorporated by reference in the CFR.  The primary purpose is to minimize the potential for injuries and fatalities to train crews.  AAR S-580 provides crashworthiness design criteria for anti-climber strength, shorthood strength, collision post strength, underframe strength and requirements for fuel tanks.{next slide}



Staff Assessment of Standard

• Current standard does not include criteria for 
isolated cabs

• Current standard’s provision to validate 
alternative crashworthiness designs was not 
effective
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Presentation Notes
Absent from the crashworthiness standards are any criteria related to isolated wide nose locomotive operating cabs. The current crashworthiness standard’s provision to validate alternative crashworthiness designs was not effective in identifying the isolated operating cab as an alternate design.{next slide}



Presenter
Presentation Notes
Staff has proposed recommendations to address the these issues.This concludes my presentation on locomotive crashworthiness.Cassandra Johnson will discuss preservation of electronic data.


	Locomotive Crashworthiness
	Slide Number 2
	The Locomotive
	Isolated Cab Design
	Isolated Cab Design
	Isolated Cab Design
	Isolated Cab Design
	Failure Observations
	Failure Observations
	Crashworthiness Standards
	Staff Assessment of Standard
	Slide Number 12

