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Structures under differential support motions
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Total response= pseudo-dynamic response + dynamic response
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Random vibration analysis in frequency domain
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RANDOM VIBRATION ANALYSIS OF CONTINUOUS 
MDOF SYSTEMS
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Re view of dynamics of Euler-Bernoulli beams 
under deterministic excitations
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Orthogonality conditions
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Forced response analysis using eigenfunction expansion
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Final solution

Remark:

Once the displacement field is found, 
we can easily find stress resultants (BM and SF) 
and the required bending/shear stresses
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Example 1: An undamped simply supported beam 
carries an udl. The load is suddenly
removed. Determine the ensuing vibrations.

Solution:
The initial deflection of the beam satisfies the equation

qEIyiv 0

Assume that the initial velocity of the beam is zero.
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Example 2: An udl is suddenly applied on an 
undamped simply supported beam.
Determine the ensuing vibrations. 
Assume that the beam is at rest at t=0.
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Seismic wave amplification through soil layers
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