Response to additional questions from TIS
1. Back Cryostat Support

During the assembly of the EB the back cryostat support will have a stiffening beam as shown in Figure 1.  This beam is 70mm x 400mm and is designed to withstand the maximum 40 tons load that will be needed to keep the structure stable when the cryostat load is first applied.  

Figure 2 shows the shear stresses in the back cryostat support plate when subjected to a vertical load of 113 tons which is 35% higher than the expected loads and a seismic load in the X and Z directions of 13 tons which is 15% of the applied vertical load.  In addition, the 40 ton load from the stabilization bar has been applied.  All of the shear stresses are within acceptable limits.

Figure 3 shows the Von Mises equivalent stresses for the same loading condition and all of these stresses are within acceptable limits as well.  


A buckling analysis has also been done on the back cryostat support using the same loading conditions as described above and an eigenvalue of 4.1 was found.  

2. Stabilization bar

The stabilization bar is shown in Figure 1.  The cross section of this bar is 70mm x 400mm which results in a cross sectional area of 28,000mm2.  The expected load is 40 tons so the compressive stress on the bar is 14 MPa.  If normal structural steel is used with a yield stress of 240MPa then we have a safety factor of 17.  The stabilization bar will be simply supported at its ends.  Concern about the buckling of the bar out of plane is the driving factor in the design of the cross section.  The bar has to be loaded at the center of the 70mm thick back cryostat support plate so that the compressive force will be through the neutral axis of the bar.  If this is not the case then a bending moment will be generated which will reduce the buckling stiffness of the bar.  Using the simple buckling formulas we find that the critical compressive load on this bar is 142 tons which results in a buckling safety factor of 3.5.  
There are two Acme screws at the end of the bar which are used to reduce the length of the bar once the structure is stable so that it can be removed.  

3. Saddles
The maximum loading conditions of the saddles occurs in load case C4 as described in ANL Technical Note# ANL-HEP-TR-01-097, “Extended Barrel Support Saddle Design and Analysis”.  Figure 4 shows the shear stress in this saddle under these loading conditions and Figure 5 shows the Von Mises stresses which are all within acceptable limits.  

A buckling analysis was also done on the saddles in this loading conditions and an eigenvalue of 2.4 was found.  
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Figure 1
Design of Spreader Beam
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Figure 2
Shear Stress in Back Cryostat Support
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Figure 3
Von Mises Stress in Back Cryostat Support
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Figure 4
Shear Stress in Saddles under Maximum Load - Load Case C4
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Figure 5
Von Mises Stresses in Saddles under Maximum Load - Load Case C4

