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Lesson Outcomes

• At the end of this lesson, the student should 
be able to:

– Understand the procedure for determining natural 
modes and frequencies using dynamic analysis

– Evaluate the natural modes and frequencies of a 
lumped mass system



Dynamic Analysis Example

• A beam is fixed at both ends as shown on the next slide. 
Assume it to be a system with lumped mass of 500 kg 
located at the mid-span of the beam. The cross-section of 
the beam consists of a rectangular shape of 4 cm width and 
8 cm depth. 

• Generate a suitable simplified finite element model for the 
dynamic analysis of the beam including nodes, element 
type, element connectivity and an sketch of the model

• Develop the required mass and stiffness matrices and 
assemble the system of equations for the structure 

• Evaluate the first natural frequency of vibration and the 
relevant time period of the beam 



Beam for Dynamic Analysis



Solution



Solution (Continued)



Solution (Continued)



Solution (Continued)
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