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This is an “open notes” and “open references” exam. You have three hours. Brevity is not a virtue on this exam! Be complete, neat, organized, and accurate, you are about to enter the engineering world! Use both sides if necessary.

Good  Luck!

1. (5 points) a) What are the three functional areas of the Civil Engineer Corps?
 b) Engineering Duty Officers are often given the responsibility of managing ship construction and repair projects, ranging from aircraft carriers to waste barges.  As a project manger, what three major areas are you most concerned with and responsible for?

2. (5 points) In a welded structure, where is the weld likely to fail and give three reasons why?

3. (5 points) Describe the two processes and discuss the pros and cons to using brazing versus welding.

4. (10 points) Various evaluation techniques are used to determine either the basic properties of a material or to check the structural integrity of existing structures. These are commonly called DT and NDE (or NDT).a) Explain generally what the two classes of tests are. b) Describe a test that would be applicable to testing of an in-service steel hull stiffener that experiences bending fatigue. c) Also describe a test that would be appropriate for evaluating a weld. d) Finally, describe the process used to find the tensile yield strength of steel.

5. (15 points) The strengths (compressive and tensile) of concrete are influenced by a number of factors including water-to-cement ratio (w/c). a) What is the relationship between the tensile and compressive strengths. Explain why this is the case. Explain how this drawback is compensated for. b) Describe in detail three quality assurance requirements for marine concrete that will maximize durability. c) During the process of fabricating a new seawall at the Academy the water supply system breaks. The contractor dips a bucket into the Severn and uses that to mix the cement. What issues might this cause?

6. (10 points) Describe the primary steps in fabricating a marine composite laminate for the Navy using an open female mold (ambient temperature and pressure). Start with the assumption that the laminate has been specified by the designer and the mold is supplied to you. Finish with the part leaving your shop.

7. As part of your first deployment you find yourself off the coast of a country that we will need to set up a temporary port. Some CB units arrive and quickly realize they are understaffed and ask for support from the fleet. Knowing your background as a graduate of the prestigious Naval Architecture and Ocean Engineering Department at the United States Naval Academy, you find yourself on the beach. The quay you will work off has a depth of 22 feet at mean low water.

Your first job is to organize the construction of “concrete supports” for a diesel tank that is coming in by barge. The tank is a circular cylinder that sits on its end (like a soda can). Its diameter is 50 feet and its height is 40 feet. It is made of 1” 1040 steel. Its edge cannot be located closer than 30 feet from the quay edge.

a) (10 points) When the tank arrives you find that it is sitting on the deck of the Hercules Heavy Lift barge, and it is full of fuel. The crew tells you that they loaded the tank in New York, and filled it up in Bahrain. They are wondering if they can unload it full. Determine if you can. If not, what do you do?

b) (10 points) Environmental regulations require that the bottom of the tank is at least 4 feet above the ground. The CB’s would like you to design a support that is “X” shaped. It will span the full tank width, but you will need to determine how wide the legs are. See the figure below.

c) (10 points) Specify the concrete mix and whether you need any reinforcements.

d) (20 points) Describe the major steps in making the support. Include any QA/QC you feel is important. Limit yourself to one page.
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