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Practical solution mode of pseudo-excitation method corresponding
to single and multiple point load input
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Abstract: Application of pseudo-excitation method ( PEM) in practical engineering usually needs to complete complex
calculation program. The practical solution mode for calculating structural pseudo response under single and multiple
point load input was established. Considering several types of random loads such as earthquake wind and so on and
extracting practical solution mode the core calculation of PEM algorithm can be easily performed by harmonic steady
analysis in general finite element analysis software. And then the pseudo response and power spectrum density function
of structure are given by simple linear combination rule. As the core calculation of PEM algorithm is solved by
software the method proposed in this paper possesses both of computational efficiency and precision of the pseudo-
excitation method. And stochastic analysis of practical engineering by PEM algorithm is greatly facilitated and
programming is avoided. Finally two numerical examples are given to verify the simplicity and validity of proposed
method in this paper and calculation efficiency of the method corresponding to multiple cases is also pointed out.

Keywords: single and multiple point load input; pseudo-excitation method; practical solution mode; steady-state

analysis; power spectrum
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Fig.1 Usual steps of implementation of pseudo-excitation

method in general finite element software
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Table 1  Selected bars information of grid structure
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Fig.3 Response characteristics of grid structure

subjected to single point earthquake excitation
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Fig.4 Steady-state amplitude of axial force of bar 6703
of grid structure corresponding to practical solution modes

under multiple point earthquake excitations
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Fig.5 Root mean square of axial force of several bars
of grid structure considering wave passage effect of

multiple point earthquake excitations
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Table 2 Selected bar information of long span
roof structure
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Fig.7 Response characteristics of roof structure

under single earthquake excitation
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Fig.8 Steady-state amplitude of bending moment

corresponding to practical solution modes of roof

under multiple point earthquake excitation
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Fig.9 Root mean square of bending moment of
roof considering wave passage effect of multiple

point earthquake excitations
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