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A dynamic load identification method in time domain based
on proportional feedback control principle

LI Hui ™", DING Hua
(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abgtract : A new dynamic load identification method in time domain is proposed based on proportional
feedback control principle. In the approach the original open-loop dynamic system is changed into a vir-
tual closed-loop feedback control system by connecting a virtual proportiona feedback gain between the
output and the structural model. The measured structural acceleration responseis selected as the control
signal of the virtual closed-loop system, andit isalways compared with the output in the controller. The
control error isamplified by the feedback gain and input into the control system asfeedback until it con-
verges or runs stable. Then the product of the error and the feedback gain that goes through high pass
filter isthe dynamic load signal to beidentified. The method changes the inverse problem into the corre-
sponding direct problem, namely solving structural transent response, for which many widely-used nu-
merical algorithms can be employed, e.g. Newmark method, soitscalculationis smple andfast. More-
over , the method is quite convenient for engineering application in that only structural acceleration re-
sponse is necessary and the exact initial condition is no longer indispensable in the calculation. Because
the identification error does not cumulate during the calculation, the stability of the identified result can
also be strong. Finally, the efectiveness of the method is proved by the model test and numerical s mu-
lation of ice load identification of an off shore platform structure.

Key words: time domain; dynamic load identification; proportional feedback control ; numerical s mule
tion; platform model test



