CE595- Finite Elements in Elasticity

Final Exam (Take home)

Assigned: Mon. Apr. 21




  Due: Wed. April 30, 2008

INSTRUCTIONS:

(1) You have to complete the exam using various tools and knowledge covered in this class.

(2) You cannot discuss this exam with any other person except the instructor (Dr. Varma).

(3) You are expected to develop the solution on your own. 

(4) Your submission must focus on the relevant or important results. Do not submit voluminous output of your analytical work or models. 

(5) You cannot contact me with every little question about how to solve the problems. You are allowed a maximum of five questions in a maximum of three contacts (phone, email, or person) unless I give you additional permission. 

(6) I will be out of town from Wed. April 23 – Sat. Apr. 26. You can email me, and I will respond after 5:00 p.m. I will also take your calls on my cell phone (517) 974 0936 after 5:00 p.m. on all those days.

These instructions are very important. Please do not take them lightly. 

Consider the concrete dam structure shown below. Assume that the concrete will have a nominal compressive strength of 3500 psi. Develop a finite element model for the structure. Analyze the model for two loading conditions: (i) full water head (hydrostatic pressure) no gravity, and (ii) full water head (hydrostatic pressure) with gravity. Gravity indicates the self-weight of the structure. 
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Report the following:
            









(40 points)
1) Provide pictures of your finite element model and mesh. Explain the boundary conditions used in the model. Explain your choice of finite element for performing the analysis. Present all calculations associated with: (a) defining the material properties, and (b) defining the loading conditions. All calculations must be reported neatly. All assumptions must be stated clearly

(30 points)

2) Present the results from the finite element analysis of each loading condition. For each analysis, present the contour plots of all the normal, shear, and principal stresses. Indicate the maximum values (locations and magnitudes) on the plots. 
(10 points)
3) Report the reactions computed by the finite element analysis, and check them with hand calculations using principles of statics. Do the applied loads and reactions compare well with your defined and computed values? This is one easy way to check that the model and loads were defined properly. Are there any other simple calculations you can suggest or perform to check the analysis results?

(10 points)
4) From your analysis results, identify the maximum compressive and tensile stresses in the concrete dam. Determine whether the structure will crack (in tension) or crush (in compression) under the given loading conditions?  

(5 points)
5) From the analysis results, discuss which of two loading conditions (i) or (ii) dominates the problem.

(5 points)

6) Identify some of the other loading conditions or design criteria that must be checked for the concrete dam structure. Provide a reference (citation only) that you used to determine these. Will the finite element model you developed be useful for these additional cases? 

