CIV 328 – Structural Analysis

Lab 4 – Moment Frames

February 13, 2009
Use RISA to model and design the moment frame shown in problem 7-31. Follow the instructions below and use instructions from previous labs as necessary.
1. Apply the loads shown in your book and use a load factor of one (1) so that the loads shown are the factored loads applied to the structure.
2. Create one section set for columns (use a square HSS shape, a “column” member type, a “square tube” design list, and grade 46 steel) and one section set for beams (W shape, beam, wide flange, and grade 50). 
3. Create three (3) columns and two (2) beams only.
4. Have RISA design the optimum frame for you (it will end up stuck in a loop for beams: one of the two looping members works—albeit inefficiently—and the other fails). You should end up with W6x25 beams and HSS10x10x3/16 columns.
5. Have your reactions show on your model by clicking the plot options dialog button (see picture below), going to the Joints tab, and checking the boxes next to X Direction, Y Direction, and Z Axis Moment in the show reactions box. You also need to check the box next to Include the Magnitudes. You can also label your members by their shape in the Members tab.
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6. Save this model and print off a plot of the model similar to the one shown below titled “Optimum Frame”. On this printout, comment on the differences between the actual reactions from RISA and your approximate reactions from the homework.

7. Rename and resave your model (under a different filename). Change the columns to be HSS30x30x1/2. Then rerun, resave, and replot. Your results should be similar to the plot shown below called “Large Columns”. On the plot, comment on how the reactions have changed from your optimum model and why you think they might be different.

8. Repeat step 7 but keep the columns as HSS10x10x3/16 and make the beams W36x150. Rerun, resave, replot and comment once more on how the reactions are different and why you think they might be different.
9. Submit these three plots with the title block completed for each.
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