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Flammable Materials Cabinet Shelf Collapse
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Incident: While rearranging flammable liquids in a new flammable materials storage cabinet, the cabinet’s metal shelf collapsed and caused 3 bottles of liquids to fall to the floor. A 4-liter bottle of toluene broke and splashed a researcher’s legs and feet. He promptly removed his pants and shoes and washed his legs and feet off using an emergency eyewash/shower. The room was evacuated until the spill was cleaned up by firefighters and hazardous waste technicians wearing protective equipment. There were no injuries.

Analysis: The cabinets were constructed using typical shelf standards and brackets. The brackets insert into the standards at approximately one-inch intervals. Post-incident inspection of the shelf and cabinet showed that there were deficiencies in the cabinets’ construction that would allow failure in any or all of three modes (it is unclear which failure mode(s) caused the accident):

1. The shelf was too narrow to adequately rest on the brackets on either side of the cabinet. If the shelf was pushed to one side, the other side of the shelf was barely supported by the opposite bracket. Minor flexing of the shelf from loading could have caused it to slip between the brackets and fall. (Figures 1 and 2)

2. Slots in the underside of the shelf were too long and did not adequately limit the forward-backward movement of the shelf. The shelf could be pulled forward sufficiently that the forward bracket could act as a pivot point and allow the shelf to tip when a bottle was placed on the front edge of the shelf. (Figure 2)

3. Movement of the shelf on the brackets caused the brackets to be easily dislodged from their positions on the standards. Once the bracket falls out of its hole, that portion of the shelf is unsupported and collapses.
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	Figure 1.  Note excessive gap between shelf and standard
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	Figure 2. The shelf is too narrow and is barely supported by its bracket. Also, note slot in shelf bottom that allows shelf to slide forward and backward.


	Solutions: 

1. New shelves were provided that are wider and with shorter slots on the bottom, which provide a much tighter fit on the brackets and limit forward travel of the shelf. 

2. Retention clips were provided to limit the upward travel at the back of the shelf from any pressure put on the front edge of the shelf. 
3. New brackets were provided that fit much tighter in the standard. The replacement brackets appear to be identical to the original brackets except that the original brackets had been powder-coated at the factory to match the interior color of the cabinet. This powder coating made the brackets’ surfaces slippery and did not allow for adequate penetration of the bracket into the standard. These conditions made it more likely that the bracket would fall out with shelf movement.

	[image: image4.jpg]



        Figure 3.
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Figure 4. Shelf in place showing retention clip.


  Lessons Learned:

1. Always inspect equipment upon receipt to assure that it meets the requirements of its intended use. 

2. For any newly acquired equipment, thoroughly assess the safety of the equipment under anticipated adverse conditions prior to use.

Further Information

Any additional assistance or questions regarding this Lessons Learned may be directed to John Seabury (x6547).

For other lessons learned, go to:  http://www.lbl.gov/ehs/html/lessons_learned.htm



Bracket











Retention Clip














Please  Post


_1064843637

