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Presenter
Presentation Notes
Good morning. I will be discussing additional aspects of the design of DOT-111 tank cars revealed during the Materials Laboratory examination. 
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Tank Car Components

Draft sill

Pads

Presenter
Presentation Notes
The DOT-111 tank cars involved in this accident were designed and constructed with a draft sill at each end of the tank car.  In this case, the draft sill is the component that rides on the wheel trucks and houses the components that join the cars together.  The draft sills are welded to steel plates called pads, and the edges of the pads are welded to the tank wall.  Pads are used to help prevent tank wall fractures due to loads on attached components such as draft sills.  
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Tank Car NATX 303504

Draft sill Pad

Circumferential fracture

Presenter
Presentation Notes
This is one of the examined tank cars photographed on-scene lying on its right side. The draft sill at this end of the tank car experienced a downward load that resulted in a circumferential fracture of the tank wall. This fracture produced a large opening in the tank wall that suddenly released a large amount of ethanol from this car.
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Fracture Sequence

3. Circumferential 
fracture in tank 
wall

1. Load

2. Pad 
fractured 
from wall

*Drawing not to scale

Presenter
Presentation Notes
This slide shows a cutaway drawing of the end of the tank car illustrating fractures observed on the tank car in the previous slide.  As a result of downward loading on the draft sill, a pad fractured from the tank wall as shown.  After the pad separation, the tank wall experienced a circumferential fracture.  The circled region in this slide highlights an area where the draft sill and pad attachments are configured in a way that makes this tank design susceptible to tank wall fracture resulting from a downward loading of the draft sill.
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Industry Standards
• Draft sill and pad attachments 

conformed to industry standards.
• Configuration of draft sill 

attachments puts tank at risk of 
substantial breach from downward 
loading of draft sill.

• Industry standards for draft sill 
attachments do not ensure designs 
that protect tank wall integrity.

Presenter
Presentation Notes
Industry standards for attaching the draft sills to tank cars are found in the Manual of Standards and Recommended Practices published by the Association of American Railroads.  Results of the NTSB Materials Laboratory examination indicated the tank cars conformed to these industry standards for attaching draft sills.  However, the investigation also found that the configuration of the draft sill and pad attachments puts these tanks at greater risk of fracture and sudden loss of contents when the draft sill is subjected to downward loading such as in this accident.  Staff believes the standards for draft sill attachments do not ensure designs that protect the integrity of the tank when draft sills are loaded in a downward direction.  Staff has proposed recommendations concerning this subject.
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Presenter
Presentation Notes
This concludes the scheduled presentations for this accident investigation.  On behalf of all staff, we would be happy to answer any questions you may have at this time.
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