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CE 474 – Structural Analysis II 
Additional stiffness method problems 
 

1) Two identical beams are connected to each other at node b with a hinge as shown below. The 
beams are fixed at their other ends (i.e. nodes a and c). Downward uniform loading of intensity w 
(load per lineal length) is applied on the beams. Both beams have modulus of elasticity E, moment 
of inertia I, and length L. Use stiffness method to analyze the system. Neglect axial deformations. 

 
a) Find the vertical deflection at node b in terms of E, I, L, and w.  
b) Draw the bending moment diagram. 
c) Draw the shear force diagram. 

 
Note: Please indicate the degrees of freedom and sign convention you have chosen. 
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2) The continuous steel beam shown below has constant 100,000EI = kip·ft2. The beam is loaded on 
span A-B with a uniformly distributed load of w (kips/ft). The span B-C has two identical loads, P, 
applied as shown on the figure. The values of w and P are unknown.  

 
Measurements show that the given loading results in the following beam rotations at the supports 
(taking counter-clockwise rotation as the positive sense rotation): 

 
31.68 10Aθ
−= − ×  rad 

30.48 10Bθ
−= + ×  rad 

30.72 10Cθ
−= + ×  rad 

 
a) Find the unique set of values of w and P that, when applied together as shown in the figure, 
will cause the rotations listed above. 
 
b) Draw the moment diagram. 
 
c) Draw the shear force diagram. 
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