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Exercise #2: Moment curvature analysis & Plastic Collapse Mechanisms 
 
Problem 1 
 
The beam profile shown in Figure 1 is a HEB 500 and it is subjected to flexure. It is 
fabricated from a S355 steel (fy=355MPa). The simplified stress-strain relation of this 
material is Figure 1. Compute the following: 
 

1. The yield resistance, My (first yield) 
2. The flexural resistance once the two flanges of the cross-section are fully plastified 
3. The plastic flexural resistance of the cross-section, Mpl 
4. Using the three points above draw (in scale if possible) the moment curvature diagram 

of the steel beam. Assume in your calculations that E=200GPa 
 

 
Figure 1.  Cross-section and simplified stress-strain curve 
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Problem 2 
 
The moment resisting frame shown in Figure 2 has an infinitely rigid and strong beam. The 
steel columns are made of HEB500 and S355 steel. The moment resisting frame experiences 
an earthquake that causes an inertia force F as shown in the figure. Compute the following: 
 

1. The required force, F1 that the frame can sustain such that the first plastic hinge can 
form in one of the two columns. 

2. What is the corresponding lateral deflection δ1 that corresponds to F1? 
3. What would be the incremental load F2 to develop a full plastic collapse mechanism 

in the moment resisting frame? 
4. What would be the corresponding deflection of the frame once a full collapse 

mechanism is developed? 
 

 
Figure 2.  Moment resisting frame subjected to inertia force F 
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ANNEX 
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