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Dynamic Model Hierarchy Updating of Tower
Cranes Using Evolutionary Computation
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Abstract; This paper proposed a new method to update the
finite element model by using hierarchy strategy and
evolutionary computation. The design variables were set to
two uncoupled sub-spaces, i.e. node space and section space,
and were optimized by evolutionary computation. As an
example, the parametric finite element model of a tower crane
was constructed, and updated according to its wind-induced
vibration results. The results suggest that the proposed
method is effective and efficient.
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Fig.1 Flowchart of hierarchical evolutionary method for

finite element model updating
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Tab.1 Comparison of the modal frequencies of finite element analysis and experimental modal

identification of QTZ125 tower crane
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Fig.3 Mode shapes of a QTZ125 tower crane
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Fig.4 Wind-induced responses of a QTZ125 tower crane
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Fig.5 Convergent curve of tower crane model updating
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