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1.  Consider the cantilever beam as sketched below.  

 

a)  What is the moment of inertia for the beam?  [2] 

b) What is the maximum bending moment in the beam? [1] 

c) Sketch a ‘state of stress’ in the top flange, near the support (left end)  [1] 

d) Sketch a ‘state of stress in the web, near the top flange, near the support [1] 
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2.  For part (a) shown below, sketch the bonjean curve. For part (b) draw the hull cross section. [5] 

 

There are two options for case (a). If the center ‘hole’ is free to flood from the ends then we get 

the dotted line case below. If the center only floods when water comes over the deck, then we 

get the solid line case. In either case the max submerged area is 300 m2.  

 

For case (b), we have a rectangle sitting on top of a triangle. The bonjean starts from 0 going 

straight up, so the initial width is zero. At the 10m draft, the lower curve is tangent to the upper 

straight line, indicating no abrupt change in beam.  

Options: the lower part of the hull could be curved a bit.   
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3. States of stress  

a) For case (a) draw a Mohr's circle.  [2] 

b) For case (b) draw the Mohr’s circle and then indicate what are the stresses on a plane 

20deg up from horizontal (the dashed lines in the sketch).  [3] 

The (a) case starts with points at (-185, +44) and (+8, -44). Center of circle is at (-88.5,0) with 

radius 106.06.  

Case (b) starts with points at (50, 50) and (50, -50). Center of circle is at (50,0) with radius 50. 

The cut line is rotated 20deg (real) in a counterclockwise sense from the (50,-50) point (which is 

near the (b) in the plot). The stresses on the cut plane are at the open circle, which is 40 deg 

counterclockwise, with values (17.8, 38.3). (= 50 – 50 sin 400, -50 cos 400 ) 
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4. A floating object is sketched below. Its made of 3 blocks all glued together. It is placed in 

water in the orientation as shown. (Assume that it is stable) 

 
a) Where would the waterline be on the body?  [1] 

b) What would the highest compressive bending stress be in the top block?  [3] 

c) Considering all weight and buoyancy effects, where in the body would there be material 

with zero stress?  [1] 

  

a) Water line is at the lower edge of the top block, because the top block is half the total 
volume and the block is half the density of water. This submerging the tow lower blocks 
are sufficient to support the whole thing.  

 
 

b) To find the moment at the middle, just make a f.b.d. of half the body. The upper block 
is supported by the lower, so the upper block has half its weight acting at the middle of 
the half (10cm from cl) and is supported by the same force pushing up from the middle 
of the submerged block. This creates a couple which must be resisted by the moment at 
the middle.   

 
c) Only the material in the top four corners would have zero stress. Everywhere else feels 

some kind of stress (bending, shear, gravity). 

 


