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Abnormality diagnosis for deformation behavior of pump station buildings

based on nonlinear dynamics model

LOU Benxing'?, MA Fuheng', LUO Xiang'
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. College of Water Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract; Deformation behavior analysis is an important scientific means to diagnose the operating status of pump
station buildings, and single measure point deformation is focused mainly in traditional safety diagnosis method,
however, the cooperative deformation properties between adjacent measure points should be more concerned for the
pump station. In view of the strong nonlinear characteristics of the deformation time series for pump station, the ad-
jacent measure points of the pump station were regarded as two nonlinear dynamic systems in this paper. Based on
the chaos theory, it was proved that the deformation time series of the pump station generally have chaotic charac-
teristics. Furthermore, by introducing the dynamic autocorrelation factor and cross—correlation factor, an abnor-
mality diagnosis approach for deformation of pump station buildings based on nonlinear dynamics model was put for-
ward. Finally, the validity of the method proposed was verified by the examples of the Logistic time series and a
pump station of the South—to—North Water Diversion Project. The results show that the method proposed can repre-
sent the dynamic structure and distance effectively between two nonlinear systems, and diagnose the deformation
behavior of pump stations comprehensively from the internal driving factors and uneven deformation tendency of ad-
jacent measure points, which provides a new approach to master the operating status of pump station buildings.

Keywords: pump station buildings; deformation; safety diagnosis; chaotic characteristics; nonlinear dynamics

model
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