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Identification of modal parameters of water-outlet tower of pumping

station under operational excitation conditions
XU Curr dong, LIU Hui, WANG Yanan, NIE Jur kun, WANG Rong rong, SHI Guo kun
(School of Water Conservancy, North China University of Water resources and Electric Power/ Collaborative Innov ation
Center of Water Resources Ef ficient Utilization and Protection Engineering, Zhengz hou 450045, China)
Abstract: The wat er outlet tower of higlr lift pumping station can vibrate seriously and even fail under the excitation of flow. In
order to study the vibration characteristics of water outlet tow er, accurate identification of its modal parameters is necessary. In
this paper, the vibration signals of a water outlet tower under the operational excitation conditions were collected in the No. 6
pumping station of Jingdian phase Il project in Gansu Province. A ccording to the measured vibration data, the modal parameters
of the water outlet tower were identif ied using two time domain identification methods, including the stochastic subspace ident 1
fication and eigen system realization algorithm. The identification results were compared with the simulated results determined
by ANSYS finite element method. The results showed that both methods can identify the modal parameters of the water outlet
tow er accurately and the identification results are in good agreement with the simulation results obtained from ANSYS finite et
ement method. The research can not only provide the theoretical basis for the renewal design and safe operation monitoring of
the water outlet tower, but also offer the technical references for the identification of modal parameters of the hydraulic struc
tures in the irrigation district.
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Fig.1 The water outlet tower in the No. 6 pumping

station of Jingdian phase 0 project

2
Fig.2 Schematic diagram of the water outlet tower
structure and layout of test points
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Fig. 4 Time history curves of typical test points after denoising
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Tab. 1 Comparnson of identification results from SSI and ER A methods
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