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Transient Response Analysis of Linear Dynamic System

with Random Properties
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Most dynamic systems have various random properties in excitation and system parameters. In this
paper, a procedure for response analysis is proposed for the linear dynamic system with random
properties in both excitation and system parameters. The system parameter and response with random
properties are modeled by perturbation technique, aand then response analysis is formulated by
probabilistic and vibration theories. And probabilistic FEM is also used for the calculation of mean
response which is difficult by the proposed response model. As an application example, the transient
response is calculated for a sdof system with random mass and spring constant subjected to stationary
white-noise excitation and the results are compared to those of numerical simulation.
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where, B(t)=2((X + &) + 2@,(X + ) (4.4)
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Figure 5.1 Simulation results of mean displacements
for the various coefficients of variation
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Figure 5.3 The standard deviations of displacements
for deterministic excitation and a=0.04
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Figure 5.5 The standard deviations of displacements
for stochastic excitation and a=0.04
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Figure 5.2 Comparison of results of mean displacements
for simulation and PFEM(2=0.04)
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Figure 5.4 The standard deviations of displacements
for stochastic excitation and a=0.02
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Figure 5.6 The standard deviations of displacements
for stochastic excitation and a=0.06



