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A Non-Iterative Method for Dynamic Load Identification

YU Bo', WU Yue', NIE Chuanbao®, GAO Qiang’
(1. College of Civil Engineering, Hefei University of Technology,
Hefei 230009, P.R.China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology, Dalian, Liaoning 116024, P.R.China)

Abstract: To identify the load states of structures under complex environment quickly and ac-
curately, a non-iterative inversion method was proposed based on the finite element method
and the Newmark- 8 method, and used to identify dynamic loads on structures. The relationship
between the measurement information and the parameters to be identified was found out, and
the error function was established. With the least squares method, the proposed method can es-
timate the dynamic load directly without iteration. What’ s more, the basis function expansion
was applied to inverse the distributed loads and help overcome the ill-posedness of the algo-
rithm. Meanwhile, the singular value decomposition method was used to solve ill-conditioned e-
quations. The effects of the measurement noise, the number of measurement points, the basis
function expansion, the locations of measurement points and the time step on the inversed re-
sults were discussed in numerical examples. The results show that, the proposed method has

high accuracy and efficiency for dynamic load identification problems.

Key words: dynamic load identification; non-iterative inversion method; least squares method;
basis function expansion
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