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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 manager, what three major areas are you most concerned with and responsible for?

2. (10 points)
a) In a welded structure, where is the weld likely to fail and give three reasons why?

b) Describe the anticipated failure mode and how to inspect for it.

3. (10 points)

a) Describe the two processes and discuss the pros and cons of using bolting versus riveting on a metal marine structure.
b) Is your answer the same for a composite structure? Explain.

4. (5 points) Describe the cost/benefit relationship for tolerances and how an appropriate tolerance is determined. Using as an example the length of a steel pipe where the minimum allowable length is 1145 inches and the maximum is 1150 inches, specify the pipe’s length.
5. (10 points) A pier pile needs to be secured to the bottom, but the driving depth before it hits bedrock does not provide enough lateral support. One solution is to “cement it into place.” Describe the process used, the material specification for the “cement” and the QA/QC steps.
6. (10 points) Draw a schematic of a fabrication line process at a shipyard building steel YP’s. Start with where the raw materials enter the shipyard and end with sea trials.
7. On your third deployment you find yourself as the XO of DDX on its first deployment. The ship is largely untried and everyone on board is nervous. While hove-to in Force 10 conditions off Iceland a DC1 comments that the “hull plating up at the forepeak is panting back and forth like a trampoline.” You take a look and realize a few things, including a)low cycle fatigue will be a big problem, b)the hull plating is getting cold-worked, and c)whoever the naval archs were, they didn’t put any stiffeners in that panel.

The DC team braces the area with 4x4’s and you suggest to the CO that you head into Iceland to effect repairs. The CO, knowing of your educational background assigns you the task of designing and supervising the repair.
The forepeak area is at the very bow and the unsupported panel is triangular shaped bounded by the stem, the deck and a watertight bulkhead that has a 30” square hatch in it. The hull plating is 3/8” HY80 and the bulkhead and deck are ¼”. You have in the spares locker a 2’ x 8’ ¼” piece and a 1’ x 8’ 3/8” piece of HY80 and have qualified welders on-board who can do gas or electric arc welding.
a) (25 points) On the attached sheet is the beginning of a repair sketch. Complete the sketch showing your design solution. You may need to produce an additional sketch to show the needed details. No “stress calculations” are actually needed in this repair. Justify why that is the case! Use your engineering judgement to size the stiffener.
b) (20 points) Describe in detail how your crew should proceed through the entire repair process. (From dropping anchor to departure back out into bad weather.)

c) (5 points) Determine the weight of the fabricated part(s).









