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Abstract Summary:  
FEA performed on a fixture used to align the upper weldment with respect to the lower weldment.
Applicable Codes:
AISC
Discussion :

A fixture is needed to align the upper and lower weldment.  An assembly was created in IDEAS using two identical weldments and a single 25 ton capacity Enerpac RC-25 hydraulic jack.  One weldment fits over the edge of the lower weldment while the other fits over the edge of the upper weldment.  The hydraulic jack applies a force to move one weldment with respect to the other and therefore moves the upper weldment with respect to the lower weldment.

Image of one weldment FEA results.
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A 25 ton load was applied.

Maximum Displacement is shown as 3.04 x 10-2 inches.

Maximum stress is 56,700 psi, but this is in a very small, localized area.  
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Bulk stress is in the 28,000 to 34,000 psi range.

Tubing material is A500 with a yield stress (Fy) of 46,000 psi.  Allowable bending stress for this tube in the weak axis is 0.66 * Fy = 0.66 * 46000 psi = 30,360 psi.

AISC 9th edition clearly indicates in the commentary in section A5 that it is not intended that highly localized peak stresses not that may be determined by sophisticated computer-aided methods of analysis, and which may be blunted by confined yielding, must be less that the stipulated allowable stresses.   

This fixture is not a building, nor a bridge, nor a lifting fixture, nor a stand.  Using AISC limits for the allowable bending stress is conservative considering the limits on the weldment use:  
Load is applied with a hydraulic jack with a remote manual pumping unit connected by a 6 foot long hose and a pressure gauge.  Pumping unit includes an internal pressure relief to prevent over-loading the cylinder and this weldment.
Intended use is inside of a building with ambient temperatures around 70 degrees Fahrenheit.  Steel used for this weldment is ductile at this temperature.  Brittle fracture is not anticipated.  

So, the operator can be 5 feet or so away from this device when in use.  The operator has tactile feedback of the force applied with the manual hydraulic pump.  The material is not prone to brittle and sudden fracture, and the limit of the hydraulic pump capacity will only cause local yielding of the weldment.  
