
Review #3    6003 – Ship Structures II        Dec 1, 2014 
 

1) K1c for steel is 50 𝑀𝑃𝑎 √𝑚     
For a plate experiencing a stress of 400 MPa How large can a crack get before it becomes 
unstable?    
1 m 
50 mm 
5 mm 

𝐾1 = 400 √𝜋 0.005 = 50.132 𝑀𝑃𝑎√𝑚 

> 50 𝑀𝑃𝑎 √𝑚 
The 5mm crack is unstable 

 
2 A detail of “D” type experiences vibration stress under an engine of amplitude 25MPa 

(range of 50 MPa).   
The engine runs at 100 rpm. What is the expected life span of the detail? 
 
Detail D can take 1.4x107 cycles for a stress range of 50 MPa. At 100 cycles per minute that’s 
140,000 minutes, which is 97.2 days (just over 3 months)  
 
 

3 You have yield strength test data on some steel plate. The mean of the values is 400 MPa. 
The COV is 5%. What should you report as the strength (certified strength) of the steel? 
 
Mean is 400. Std.dev = .05 x 400 = 20 MPa. 95% of all values are above 1.645 standard 
deviations below the mean. So 95% of values are above (400 – 1.645x20 = 367.1). Best to 
report that the strength is 360 MPa. Most samples will have better than 5% pass rate.  
 

4 You plan to operate an offshore structure for 40 years. What are the chances of the 
structure experiencing the 100 yr. storm  (or more)  (assuming constant climate)  
 

Pr(𝑛𝑜 𝑠𝑡𝑜𝑟𝑚) 𝑖𝑛 1 𝑦𝑒𝑎𝑟 =  .99 
Pr(𝑛𝑜 𝑠𝑡𝑜𝑟𝑚) 𝑖𝑛 2 𝑦𝑒𝑎𝑟𝑠 =  .99 𝑥 .99 

Pr(𝑛𝑜 𝑠𝑡𝑜𝑟𝑚) 𝑖𝑛 40 𝑦𝑒𝑎𝑟 = . 9940 
 

Pr(𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 1 𝑠𝑡𝑜𝑟𝑚) 𝑖𝑛 40 𝑦𝑒𝑎𝑟 = 1 − . 9940 = 33.1% 
 

5 There is a game at a Fair Grounds.  The rules are as follows: 
It costs $1 per turn 
On Turn 1 you flip 1 coin. If you get a head, you win $100 
On turn 2 you flip 2 coins. If you get 2 heads, you win $100 
On turn 3 you flip 3 coins. If you get 3 heads, you win $100 
 
If you win you stop – the game’s over. You’ve won $100 
But you must play until you win!! 
 
Would you play?  
What is the expected value of your net winnings?  
ANS:   71% of players win and leave the game, costing the game owner $100 (expected 
winnings per player is $71 – less playing costs).  But 29% of players become trapped as 
losers facing terrible odds, and must keep playing and paying the game owner an unlimited 
amount of money.  See next page.  
Most of the winners would probably return to play again and so the entrapment rate would 
be even higher than 29%.  



 

 
 

 

Round # Players # Winners $ Won

Cost to 

play

Net 

winnings

Cumulative 

net Winnings

1 1 0.5 50.00$    1.00$      49.00$    49.00$               

2 0.5 0.125 12.50$    0.50$      12.00$    61.00$               

3 0.375 0.046875 4.69$      0.38$      4.31$      65.31$               

4 0.328125 0.02050781 2.05$      0.33$      1.72$      67.04$               

5 0.307617 0.00961304 0.96$      0.31$      0.65$      67.69$               

6 0.298004 0.00465631 0.47$      0.30$      0.17$      67.86$               

7 0.293348 0.00229178 0.23$      0.29$      (0.06)$     67.79$               

239 0.288788 3.269E-73 0.00$      0.29$      (0.29)$     1.02$                 

240 0.288788 1.6345E-73 0.00$      0.29$      (0.29)$     0.73$                 

241 0.288788 8.1724E-74 0.00$      0.29$      (0.29)$     0.44$                 

242 0.288788 4.0862E-74 0.00$      0.29$      (0.29)$     0.15$                 

243 0.288788 2.0431E-74 0.00$      0.29$      (0.29)$     (0.14)$               

244 0.288788 1.0216E-74 0.00$      0.29$      (0.29)$     (0.43)$               

245 0.288788 5.1078E-75 0.00$      0.29$      (0.29)$     (0.72)$               

246 0.288788 2.5539E-75 0.00$      0.29$      (0.29)$     (1.01)$               

247 0.288788 1.2769E-75 0.00$      0.29$      (0.29)$     (1.29)$               

248 0.288788 6.3847E-76 0.00$      0.29$      (0.29)$     (1.58)$               

249 0.288788 3.1923E-76 0.00$      0.29$      (0.29)$     (1.87)$               

250 0.288788 1.5962E-76 0.00$      0.29$      (0.29)$     (2.16)$               

251 0.288788 7.9809E-77 0.00$      0.29$      (0.29)$     (2.45)$               

252 0.288788 3.9904E-77 0.00$      0.29$      (0.29)$     (2.74)$               

0.7112119


