
 

Internal Assessment Test 1 Solution – April 2023 
Design Of Steel Structural Elements - 18CV61 

 
1  What are advantages and disadvantages of steel structures? 

 
2 Define the terms i) plastic hinge ii)Shape factor  iii) Collapse mechanism and iv) upper bound theorem. 

 

Plastic Hinge – Plastic hinge is a zone of yielding due to flexure in a structural member. It is defined as 

a yielded zone due to flexure in a structure in which rotation can take place at a constant restraining 

moment Mp of the section or Plastic hinge may be defined as the yielded zone of the member at which 

infinite rotation can take place at a constant plastic moment at the section. 

 

Shape factor, S  - The ratio of plastic moment to yield moment (elastic moment) is called the shape 

factor. It is the property of cross sectional area and is not dependent on material properties.  

 



 

 
 

Collapse Mechanism – When a structure is subjected to a system of loads, it is stable and hence 

functional until a sufficient number of plastic hinges have been formed to render the structure unstable. 

As soon as the structure reaches an unstable condition, it is considered to have been failed. The segment 

of the beam between the plastic hinges are able to move without an increase of load. This condition in 

a member is called mechanism. 

 

Upper bound theorem – “The load computed from any assumed kinematically admissible mechanism is 

greater than or equal to the collapse load (M >=Mp) or (W>=Wc) and has a smaller factor of safety. 
3 Calculate the shape factor for the figure 1. 
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   4 Determine the collapse load for fixed beam as shown in 

figure 2. 

 

 

 



 

 

5 Find required value of plastic moment capacity of the continuous beam as shown in figure 3. The loads 

shown are collapse loads. 

 

 

 

 

 

 



 

 
 

 


