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

Exam #2 – 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)         The effective area for shear calculations includes the plating, web and flange areas.

2) ____ Many semi-empirical equations are used in ship structures because closed-form solutions do not exist for the particular applications.

3)         “Residual stresses” refer to stresses caused by welding or other hot work.

4)         Higher COV’s require higher factors of safety for safe designs.

5) ____The effective area for tensile loads includes the plating, flange and web areas.

6) ____Although deterministic methods of determining ship bending moments were widely used, semi-probabilistic methods are becoming the new standard.

7) ____Small plate deflection theory can be used when the lateral deflection is less than the plate thickness.

8) ____Plate Flexural Rigidity, D, is analogous to EI in beam theory.

9)         With membrane stresses the effective modulus increases but the resulting stresses decrease, giving the plate greater strength.

10)         In simple column buckling, the effective length, Le, is greater if the end constraints are fixed rather than pinned.

11) (5 points) Explain the purpose and reasoning behind effective breadth and effective width. Make sure you explain the similarities and differences between the two.

12) (5 points) The “One Hoss Shay” postulated that an efficient structure will fail entirely, by all modes, at the same instant. Is this a good idea for ship structures?

13) (15 points) Your ship has an ABS design head of 30 feet and is built using HTS (High Tensile Steel, yield = 55 ksi). What plate thickness will you use (in #) if you can have a permanent set of 0.25” (a=b=28”)? The attached charts might help.

14) (5 points) Describe why aspect ratios on stiffened panels are usually in the range of 1 to 2.

15) (5 points) List five possible structural (ie, not corrosion!) failure modes of a stiffened panel? Hint, there are at least seven!

16) The bottom of your ship is a stiffened panel with the following characteristics: Beam=32 feet, it has seven longitudinals that are evenly spaced. Each longitudinal is a 3/8” plate “T” with a web of 6” and a flange of 4”. The bottom plating is 1”. A web frame is located every eight feet and two webs are located between each transverse bulkhead. Bulkheads are located at each station.

a) (10 points) Sketch the plan view and a transverse section for the stiffened panel located between station 2 and 3. Label “a”, “b”, “B” and “L”.

b) (5 points) What is the aspect ratio?

c) (5 points) To find the plate stress directly under the centerline stiffener, how would you model the boundary conditions? Explain.

d) (15 points) What is the effective longitudinal moment of inertia of the stiffener/plate combination on the centerline?

e) (10 points) In a sagging condition the in-plane longitudinal load on the bottom is 5760 kips. What is the FOS on yield if the material is mild steel (yield = 30 ksi)?
























































































