Engineering Note for
E-906 Tube Assembly
Reviewed by R. J. Woods
This page is a summary of my review comments noted in green on the copy of the revised Engineering Note. Comments in red originally were provided by Andy Stefanik but missed in this revision.
1. The allowable shear and pullout loads for the fasteners connecting the aluminum extrusions are unknown. A vendor supplied load chart is all that is available and it contains some confusing information. I understand that attempts to get clarification from the vendor were unsuccessful due to the vendor’s unwillingness to comment on the data in the chart. 

The footnote to the chart states that the values in the chart are for connection failure. This chart shows that for a connection with one connector in each extrusion, the connection fails at 175 pounds from a direct force; however, it also shows that a connection with two screws in each direction fails at the same 175 pounds. For a cantilevered force, both the one and two screw connections have a 50 pound load limit (at failure). This would indicate that increasing the number of screws in the connection does not add to the strength of the connection and raises a question about the quality of the manufacturer’s data.

Since the connections in this frame design rely on multiple screws for their strength, there are only two ways to be sure that the connections are adequate. One is to perform documented load tests on sample connections with the same arrangement as used in the actual frame design. A safety factor then must be applied to the results of these tests for the allowable design loads. The second way is to complete a more thorough engineering analysis of each connection taking into consideration the screw and aluminum extrusion properties. These calculations should look into the individual flanges of the extrusion supporting the backer nut since they are only 0.087 inches thick and can shear and deform from the screw load. 

2. In Calculation #4, there are two references to Calculation # 9 but Calculation # 9 is not included in this revision. Since an alternate method of calculating the connection strength will be used, this is inconsequential but should be fixed to limit further confusion.
3. The bottom 1030 beam is assumed to be supported by three strapping plates and two end plates in Calculation #5. Please see Figure 1 attached to the end of this review to see the free body diagram of this condition. The moments on the bottom beam produce bending stresses well within the allowable. However, when the frame is lifted off the floor as shown in Figure 2, the only support for the top beam of the frame become the end plates. The top end plate is supported by the lifting beam and the bottom end plate is supported by the floor. The strapping plates can only be supported by the top 1030 beam during frame lifting.  This means that the top 1030 beam is spanning from end plate to end plate, a dimension of approximately 150 inches, while taking the three loads from the strapping plates. This condition is shown in Figure 2.  The top beam becomes greatly overloaded since the bending stress in the top beam would exceed the allowable.
4. A few comments from Andy Stefanik in original Calculation # 11 that has become Calculation #7 were missed. There were two instances where you stated that the Fy = 40 ksi. In the FORMULAS AND MATERIAL ALLOWABLES section you stated Fy =35 ksi.
5. Since Calculation #7 proves that the frames should not be lifted as designed, an alternate method of lifting should be presented with calculations. I only reviewed the calculations in this section for the hanging loads. Screw loads into the aluminum extrusions must be verified based on the load tests as required in comment #1 above.
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