
 

 

Theory – see the lecture No. 3 – Wessels theory 

 

 



 

 

For example: 
River cargo ships:  k = 2 – 3 m 
Barges: k = 2 – 15 m 
Passenger ships: 0.5 – 2 m 
Minimal value in practice: k= 0.25 m 
 

 

 

 

 

 

 

 



Task: 

Determine the lateral stability of a ferry. The shape of this ship is 

approximately rectangular with semicircular fronts  -  width B and length H. 

 

The mass of ship and cargo is  m 

For simplicity, assume a prismatic shape of ship, i.e. the ship's sides are vertical. 

 

1. Area monent of inertia at the longitudal axis of a ship x: 

𝐼𝑥 =  
𝐵3 
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 (16. ℎ + 3. 𝜋. 𝐵) 

2. Metacentric radius – see the theory 

3. Centre of buoyancy force zv : 

Area at a surface level:                  𝐴 =  𝐵. ℎ +  𝜋
𝐵2
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Volume of submerged part:      cargo mass m ⇒ volume of water displaced V 

Due to the assumption of a prismatic shape of a ship – zv is approximately a half 

of the submerged depth 

𝑉 = 𝐴 .2 . 𝑧𝑉  ⇒  𝑧𝑉 

 

4. Metacentric height k – see the theory 

k = ? 



 

 

 

The input values to the stutents tasks 

When the student’s number is StN : 

mass           m = 50 + (StN * 0,2)       [tonnes] 

width    B = 6 + (StN * 0.1)  [m] 

length   H = 20 + (StN * 0.1)  [m] 

centre of gravity  zG= 3 + (StN * 0.01)  [m] 

centre of buoyance zv = 0,4 + (StN * 0.01)  [m] 

 


