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5.5. Structure Stiffness Relations (Kassimali §6.5)
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Equilibrium Equations
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Compatibility Equations
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Equilibrium Equations Compatibility Equations
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The structure stiffness matrix 

of a linear elastic structure 

must be symmetric.
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Structure fixed-joint force vector

=
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Equivalent Joint Load vector  �� = −��: 

another interpretation to structure fixed-joint 

force vector ��.

Consider the scenario containing only 

member loads, and without external 

joint loads, i.e.  P = 0, 

The negatives of the structure fixed-

joint forces cause the same joint 

displacements as the actual member 

loads.

=

−��

+
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Assembly can be performed using code numbers:

Joint load vector P ?
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Contribution to structure stiffness matrix from 

Member 1:

Assemble structures stiffness matrix S:
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To assemble fixed-joint force vector ��, start with fixed-end forces for each member:

Equivalent Joint Load vector �� = −�� causes the same 

joint displacements as the actual member loads.

Displacements

�
Member-end 

displacements (global): �

Member-end displacements 

(local): � = 	�

Member-end forces 

(local): 
 = �� + 
�

Member-end forces 

(local): 
 = 	�


Support (restraint) 

reactions

Shear/moment diagrams
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• Please review Section 6.6 in Kassimali– a great summary of the complete 

procedures; and two more examples: Example 6.6 and 6.7. 


