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This is an “open notes” and “open references” exam. You have 50 MINUTES. Be complete, neat, organized, and accurate! Assume I am going to judge your answers as if you are junior engineers!

Good  Luck!

1. (10 points) Describe the NDT method you would use to inspect a weld and justify why it is the “best” method.
2. (10 points) Describe (not list) three methods used to increase durability in marine concrete. Include why they work!

3. (10 points) Does it make any sense to have the potential builders invited to preliminary design meetings? Why?

4. (30 points) The shrouds on a Navy 44 are made of stainless steel rod and are 60 feet long. Their diameter is 0.5” and the yield strength is 153 ksi. The modulus is 28.5 msi. A typical pretension is to 25% of yield. How many turns of the turnbuckle will it take to get to that point after the slack is taken out? Note, since a turnbuckle has threads at both ends, one turn on a turnbuckle is equal to two turns of a nut! The threads on a turnbuckle are the same as a coarse thread bolt of equivalent diameter.

5. (40 points) The Navy has decided to build a port and it needs buoys for the channel. You are tasked with designing and specifying the fabrication of the four can buoys. They will be 18” diameter and 5 feet long. The materials officer has provided you with the list of available materials. Scanning down you notice that one 18” diameter 3/8” galvanized mild steel pipe 20 foot long is available, as are 50 0.25” thick 5 x 10 foot mild steel plates. The mooring system will weigh 300 pounds and will keep the can vertical. Develop a construction sketch (on engineering paper!) and briefly describe the basic fabrication steps, starting from the available materials and going until the buoys are loaded on the barge for installation. Include details of how you will fasten the components together and will attach the mooring chain.










