BRgzol AdubyA)lg o] 4% F§ wd¥AL] A=A

(Transient Response Analysis of Locally Nonlinear Structures
Using Substructure-Based State Equations)
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ABSTRACT: An efficient method is presented for determining transient responses of
Tocally nonlinear structures using substructure eigenproperties and Lagrange multiplier
technique. The method is based upon the mode synthesis formulation procedure, but does
not construct the equations of motion of the combined whole structure compared with the
conventional methods. For modal bases of each linear substructure, either fixed or free
interface modes can be employed. The transient analysis is based upon the recurrence
discrete-time state equations and offers the simplicity of the Euler integration method
without requiring small time increment and iterative solution procedure. Numerical
examples reveal that the method is very accurate and efficient in calculating transient,
responses compared with the direct numerical integration method.
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Fig. 2 An example finite element model.
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Table 1 Comparison of solution accuracies.
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Table 2 Comparison of computation times.

Substructure technique
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Fig.3 An example of displacement time historics;
, direct numerical integration method;
------- , fixed interface mode technique; ~— - —,

free interface mode technique.
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Fig.4 An example of velocity time histories:

direct numerical integration method; -~ ----- , fixed
interface mode technique; — - —, free interface
mode technique.
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Fig.5 An example of acceleration time historics:
, direct numerical integration method;
------- , fixed interface mode technique; — - —,
free interface mode technique.
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