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Hi all,

I've got a basic question about physics in this (offbeat perhaps)
situation.

I am building a "rack" for some computer servers. The basic structure
for the rack is the IKEA GORM shelving unit (see note [1]). I have the
following equipment to place on the rack.

two servers, each is a rectangular box about 6"x16"x18" (width, depth,
height), weighing about 20 lbs each.
LCD monitor about 17"x17"x6" (WxDxH) weighing about 10 lbs.
one printer, a rectangular box about 14"x12"x10" (WxDxH) weighing 20
lbs.
4−5 stacks of standard letter paper (each is about 2 lbs) and
miscellaneous office supplies

[1] Link to IKEA GORM unit: http://www.ikea.com/us/en/catalog/products/S59850857

My main requirement is that this shelf should not topple. So, my
questions are:

Q1 Unit stability. The bottom shelf of GORM bolts into the legs about
2 inches above the floor, so the unit rests on the legs. (The pic at
[1] shows this.) I am thinking I should saw off the legs so the bottom
shelf sits flush on the floor. I am also thinking of placing 10lb
workout discs on the top shelf, at the rear corners; this seems
intuitive, but is it a sensible topple preventor?

Q2 Equipment placement. The shelves will be at the following
locations: bottom, top, table level (29" above the floor) and mid
(about 55" above the floor). I'm obviously going to put the servers on
the bottom shelf, towards the rear. The LCD monitor and printer will
be at table level shelf and the letter paper will be on the mid level
shelf. I suppose this makes for a visually sensible arrangement, but
is it better, for example, to put the servers at the mid level or top
shelf?
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Q3 I've got a few more 10lb workout discs. I'm thinking of putting
them at the rear corners of the mid level shelf as well. Does this
make sense?

Q4 (Inevitable) What would it take, after all these steps, to topple
it? I'm thinking of the most common occurrences: people leaning on it,
a sudden jerk of a wire or cord or a hasty action on my part.

I realize there must be a physically/mathematically optimal solution
(involving free body diagrams and moments of forces if I recall...)
but I am really after a simplistic macro level solution. I would
gratefully appreciate any suggestions (thanks in advance), and perhaps
if the responder/s have questions about computer/hardware/software/
programming, then I can help there too :−)

TIA,
−Sam
.
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