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Stiffness matrix for a member of a plane frame structure ( x — y plane) 
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Problem 1 (10 Points) 

The frame structure as shown below; 

I. Determine the degree of indeterminacy of the frame structure below. 

2. Classify externally stable or unstable. 

a. If the structure is stable, then classify each of the structures as 

statically determinate or statically indeterminate. 

b. If the structure is unstable, then show the sketch of possible rigid body 

displacements. 
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Problem 2 (15 Points) 

A steel frame is subjected to the working loads as shown below. With Q = 12 kN 

and using the load factor of 2.0, evaluate minimum value of M , if a =200 

N / mm2 . Design for the cross section of the member AB, assumed that cross section 

is rectangular with ratio of depth and width of 2.0 (i.e. d = 2b ). 
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Problem 3 (25 Points) 

Using the cantilever method (an approximate lateral load analysis for multi-storey 

frame structure), determine and sketch shear force diagram and bending moment 

diagram for all beams and columns, 

80 kN  A 	  

-7r 

60 kN 

60 kN 

E 

3m 6m 



7 of 17 

cto-aga 	 Iiia 	 d-16'ufli 	 



8 of 17 

Tio-q a 	 Th 	 d9 *di 	 



9 of 17 

ili@- fla 	 ItA1 	 gi Alvin' 	 



10 of 17 

Problem 4 (25 Points) 

For the truss shown, use the stiffness method to 

a. Determine the stiffness matrix K of this structure (matrix of order 2x2) 

b. Determine the deflection of the loaded joint 

c. Determine the end forces of each member 

d. Determine reactions at supports 

Assume 
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Problem 5 (25 Points) 

Use the stiffness method and neglecting axial deformation 

a. Establish the stiffness matrix for plane frame (matrix of order 5x5) as shown 

below 

b. Determine all joint displacement of the structure 

c. Determine the components at the support A 

Given E = 2 x 10' kN / m2  and I = 5 x 10-' m4  
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