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EN342 – Ship Hydrostatics and Stability
Spring 2009
12-Week Exam

Instructions

You have 50 minutes. You may use your calculator and any books or notes. You may not share notes or books. You may not use a computer. Note that you may not have enough space to solve the problems on the exam. Attach any engineering paper you need to solve the problems. Good luck! Let me know if any part of the exam is not clear.
True or False?  If it is not always true, it is false. If you aren’t sure, mark it false and provide your reasons.  (2 points/question, 20 points total)

1. ____The cosine correction is used to correct the Cross Curve values for the presence of a free surface
2. ____ Attwood’s may be used to predict GZ at any heel angle.

3. ____A Type A SOLAS(IMO) ship is a liquid carrier.

4. ____An example of a stability criterion of a powered commercial vessel is to compare the wind-induced heeling moment to the available righting moment. If the former is greater than the latter at half the deck immersion, then the ship is not OK.
5. ____The goal of the high speed turn stability criteria is to determine the maximum safe speed.
6. ____The stability criteria for recreational sailing craft are different if they have an auxiliary engine or not.

7. ____On a Plimsoll Mark, the line through the disk indicates the minimum freeboard in the winter condition.
8. ____A standard ship has a Cb of 0.68.
9. ____A commercial vessel greater than 100 meters in length must meet the two compartment standard.
10. ____The Trim Line Added Weight method may require multiple volume calculations to determine the new draft.
11. (15 points) What is the minimum bow freeboard  for a ship that:
Cb=0.70, L=550 ft, Type B, D=30 ft, superstructure limited to Stns 3.5-5.
12. (15 points) Describe the concept of Floodable Length and the purpose of the Factor of Subdivision. Limit yourself to the space below. 

13. (25 points) Using the attached Cross Curves for a DDG-51, calculate the righting moment at 20 degrees heel for the condition where KG=14 ft, TCG=0.5 ft and the displacement is 7500 LT. 
14. (25 points) A commercial tour boat that is shaped like a box-shaped barge needs to be checked for stability. It operates in Annapolis, MD. 
a. Write the equation, and where it is found, that you will need to solve to check for adequate stability

b. Identify the appropriate pressure loading

c. If the tour boat is 64 ft long, 6 ft draft, 105 LT and 15 foot freeboard (it looks like a billboard from the side), what is the projected area

d. If KG=8 feet and KM=10 feet, does it pass?

