Note to Spring 2005 EN358 Students: Answer and sign the following statement to get extra credit.

“While working on this extra credit assignment I received help on the following questions from the following people: 






















I certify that I understand the concepts behind each of my answers.” (signed)



EN358 – Ship Structures
Spring 2003
6 Week Exam – 100 points

Name:






Instructions

You have 1 hour and 50 minutes. You may use your calculator and refer to your 3”x5” card. Good luck!

True or False? If it is not true, it is false. If you aren’t sure, mark it false and provide your reasons.

(2 points/question, 20 points total)
1.         “Factor of Safety” is commonly defined as the yield strength divided by the applied stress. For multiaxial loading Von Mises is used to calculate the applied stress.
2. ____ Submarines are transversely framed because their loading is primarily hydrostatic, even though they are long enough that global wave bending can be significant.
3.         Effective breadth is a means to identify the local peak stress in a beam by reducing the moment of inertia.

4.         Higher COV’s require higher factors of safety.

5. ____Ship environmental loads typically have higher COV’s then materials and structural analysis models.

6. ____Hydrostatic loading of an unstiffened plate is an example of secondary loading.

7. ____Deck crown allows for uniform bending stress, counteracting shear lag.

8. ____The “equivalent area” method allows for composite beam analysis using a single modulus of elasticity and yield strength.

9.         A girder is a transverse member.

10.         Hull/superstructure interaction is an issue due to the stiffness discontinuities causing stress concentrations.
11. (5 points) Define “Poisson’s Effect” (3 points) and give the equation for Poisson’s ratio(2 points).
12. (5 points) What are the seven common failure modes for a ship structure?
13.  (10 points) Shown below is the fatigue data graph for a proposed superstructure plating on a DDG51. The primary loads are global hull bending. Based on your preliminary structural design, below is the predicted annual stress. If NAVSEA allows a fatigue damage accumulation of 0.6, how many years will it be before your structure is predicted to reach its useful life? If the goal is 20 years, what can be done to the design to improve it? The material has been selected to minimize corrosion and can’t be changed!
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14. While on your first deployment you MEU CO determines that you need more barges to transfer material from ship to shore. As a graduate of a prestigious naval architecture program you are put in charge of the structural evaluation. Shown below is a profile and plan view of the box-shaped barge. 
[image: image2]
This is the construction midsection, which is typical of the barge’s construction. 
[image: image3]
1. (10 pts) What is the empty displacement?  

 LT
2. (15 pts) It is hoped that two Abrams tanks (length = 32 ft, width = 12 ft, weight = 70 LT ea) could be loaded on board. Create a weight, buoyancy, load, shear and bending moment diagram for the loaded barge. Use a piece of engineering paper and draw to scale. The tanks should be located as close to midships as possible.
3. (15 pts) What is the maximum still water bending stress (no rough water is expected)? 

 psi

4. (10 pts) What is the factor of safety on yield?  


Is this acceptable?

5. (10 pts) From additional calculations you determine that the bottom is not stiff enough to support the tanks. Describe how you will stiffen the bottom most efficiently, and show your proposal on the plan view.
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Principal Dimensions


LOA = 160 ft      D = 20 ft


B = 30 ft
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Plating List


Bottom 40.8#


Side 30.6#


Deck 20.4#


Inwale 20.4#


Transoms 40.8#





Mat’l: A36
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