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Closed books 
 
1.- You have to design a shaft which is clamped on one end and simply supported on the other, and 

supports a force which is a random variable with Normal distribution: mean= 1000 kg, st.dev.= 100 

kg. Total length of steel shaft is 2 meters.  
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If the design requirements specify that probability of exceedance has to be 10-3, select the diameter for 

the shaft. (35) 

 
2.- Fatigue: Explain the reasons why welding is a major cause of fatigue damage in ship structures. 

(10) 

3.- Hull beam bending.- A box barge (Length: 80, Breadth: 12, Depth: 6 m) built with standard steel 

navigates in still water in the conditions depicted in the following figure. Estimate using the standard 

wave method the maximum bending moment in Sagging condition when navigates in sinusoidal sea 

waves of 3.0 meters in height. 

 

 
 

Weight of hull and cargo may be considered as uniformly distributed. Cargo weight is 525 tons. (35) 

 

4.- Inertial load.- A coast guard patrol boat (L: 40, B: 7.5, T: 3.0 meter, CB: 0.52, V: 25 knots) has a 5-

ton machinery for maneuvering in her aft 

compartment. Applying formulations from a 

ship classification society, the following values 

have been estimated: acceleration in heave: 6.53 

m/s2, and, amplitude and period of pitching: 

20.3o and 3.63 seconds.  Estimate the inertial 

load and express it as a percentage of the static 

value. (20) 

 

 

 

 

 

 

I certify that during this exam I have complied with code of ethics of our university. 

 

 

………………………….…….……..……..………. 



Useful information: 

Rayleigh distribution: 
221

2

)/r(/

R

Re
r

)r(f





 ,  Normal distribution: 

2
X )/x(2/1

2
X

e
1

)x(f





  

Position of rotation above base line, as the lowest between: 









2

D
,

2

T

4

D
MínZ . When having 

different accelerations: 

i

2
iequiv aa  

jrml/2019 


