
Example # 1 
 
Solve the propped cantilever beam subjected to end load P. The beam is 
assumed to have constant EI and length 2L. It is supported by a roller at 
mid length and is built in at the right end. 
 

 
 
The beam element stiffness matrices are: 

 
 

 
 

The total stiffness matrix is: 
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The beam stiffness equations are: 
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Example # 2 
 

 
 

 
 
The beam stiffness equations are: 

 
The boundary conditions are  
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Example # 3 
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Distributed Loadings 
 
Beam members can support distributed loading as well as concentrated nodal 

loading. Therefore, we must be able to account for distributed loading. Consider 

the fixed-fixed beam subjected to a uniformly distributed loading w shown the 

figure below. The reactions, determined from structural analysis theory, are 

called fixed-end reactions. In general, fixed-end reactions are those reactions at 

the ends of an element if the ends of the element are assumed to be fixed 

(displacements and rotations are zero). Therefore, guided by the results from 

structural analysis for the case of a uniformly distributed load, we replace the 

load by concentrated nodal forces and moments tending to have the same effect 

on the beam as the actual distributed load. 

 

Fixed-fixed beam subjected to a uniformly distributed load 

 

Fixed-end reactions for the above beam 

 

 

(a) Beam with a distributed load, (b) the equivalent nodal force system, 
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The enlarged beam (for clarity’s sake) with equivalent nodal force system when 

node 5 is added to the mid span. 
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