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Abstract

An efficient method for determining forced responses of a general linear structural system in

time domain using subtructure modes and Lagrange multipliers is presented. Compared with the
conventional mode synthesis methods, the suggested method does not construct the equations of
motion of the combined whole structure and thus the modal parameters of the whole structure are
not required. Only modal parameters of each substructure and geometric compatibility conditions
are needed. Both the loaded interface free-free modes and free interface modes can be employed
as the modal bases of each substructure. Recurrence discrete-time state equations based upon
state transition matrix are formulated for the transient response analysis. The suggested ap-
proach is particularly effective for transient analysis of a parameter-changing system. It is shown
from numerical examples that the suggested method is very accurate and efficient to calculate

transient responses compared with the direct numerical integration method.
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Fig. 2 Flowchart for transient response analysis
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Table 2 Natural frequencies of each substructure
of the mass changing system

Natural frequency (Hz)
Mode | Substructure 1, 3 Substructure 2
1 25.49 47.66
2 26.80 54.39
3 34.32 81.37
4 43.34 166.4
5 48.27 471.2
6 48.45 549.1
7 73.05 726.3
8 77.66 799.1
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