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Minerva needs a new walking platform on the west side of their detector to reach some
FESB modules high on the side of the detector.  The space where a deck will fit is about 17 inches
wide between the detector support frame and the stairway leading up to the Minos upper platform.
Since the deck is so small set the maximum load on the entire deck at 500 pounds.

Posts on the west support one side of the deck and the other side is supported by the rail for the
movable PMT access platform.    The posts are 3" by 2" by 1/4" wall rectangular tubing.  From the
AISC Manual of Steel Construction, Ninth edition as a column with an unsupported height of 111.5
inches the Maximum Allowable load is about 12,000 pounds (page 3-52).  This is much larger than
a 500 pound load so the column load is OK.

The decking from the columns is supported by angles welded to the columns made from 4" by 4"
by 3/8" angle iron.  Find the required weld.  All welds are done using E70XX rod.  The welds are in
shear.  Assume welds are 1/4" fillets and 4" long on each side
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σshear 353.5 psi

Allowable weld shear = 0.3 X 70 Ksi  = 21 Ksi

This is much less than the allowable stress in shear for a 70,000 psi yield weld rod so the
welds are OK.

Install a small gusset on the inside of the 4" by 4" angle to keep the angle piece from
bending.



The west side of the gratings are supported on 6" by 4" by 5/16" angle pieces bolted to the 4" by
4" shelf pieces.  These angles must support the bending load of weight on the deck. The upward 6"
leg serves as a toe kick as well.   Here are the important numbers for this size angle from the AISC
Manual:
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Use Case 7 of the Manual, page 2-298 for a concentrated load at the center of the member.
Assume that all of the load is taken on this member and the other side provides no support as a
worst case.  (The other side support is an 8 inch Ibeam that is far oversized to carry the PMT
access platform and a 500 pound load on that platform.  There is another engineering note for
the PMT Access platform that includes this Ibeam.)
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This bending stress is less than the allowable bending of  21.7 Ksi for 36 Ksi yeild angle iron so
these members are  OK for support of the gratings.

For the hand rails OSHA dictates that they must support 200 pounds.  The 3" by 2" rectangular
tubing must take this load in bending as in case 26 of the AISC manual on page 2-305.  First
assume that one tube must take all of the bending load which is the worst case if someone is
leaning on the post itself.
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In bending this column isOK as the allowable bending stres is Fb = 33 KSI.
Because this bending is in a column it is necessary to look at combined stresses
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Allowable compressive stress is calculated as on page 5-42 of the AISC Manual.
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Fa 1.27 10
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 psi Allowable axial stress in compression for tubing

Fb 30360 psi Allowable bending stress for 46 KSI tubing yield
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This is much less than 1 so the combined stresses in the columns are OK.

For the railings use 2" by 2" by 3/16" square tubing.  The load on the center to support then is
200 pounds.  Use case 7 of the AISC Manual on page 2-298.
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This is OK as the maximum bending allowable stress is 66% of 46 KSI or 30 KSI.

The grating to be used for this platform is a fiberglass grating with a 1-1/2" by 1-1/2" square bar
spacing and 1-1/2" thick.  In the McMaster-Carr catalog iit would be the equivalent of 6919T66.
From the attached  Load and Deflection table a 2 foot unsupported length gives a maximum
support load of 1000 pounds which is twice the rating this platform needs.  Note that the
unsupported length on this deck is approximately 17 inches.
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