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Tab.1 Test working conditions of flood releasing-induced vibration of prototype arch dam

T FoL AHX B LUK A/ m KA/ m
1 3, 4# 7, 100% 1195.79 1016.20
2 3, 4#hFL Y 1R 100% 1195.91 1016.26
3 3,4#RAL 5 14 IR AL 100% , it 60. 6% 1 196.01 1014.50
4 2,3,4,5#F£1L5 4R L 100% , ittt iR 60. 6% 1 196.01 1014.71
5 2,3,4,5,64£ L5 1MLk L 100% , ittt 1R 60. 6% 1 195.99 1 016.03
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Fig.1 Layout of vibration measuring poins for flood discharge of prototype arch dam
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Fig.2 Time history of original signal and its normalized frequency spectrum curves ( part)
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Tab.2 DFA index of each IMF component

IMF 73t DFA 5%t IMF J34 DFA #5%t IMF J34 DFA 5%
Imf. 1 0.488 2 Imf. 4 0.656 6 Imf. 7 0.9348
Imf. 2 0.497 8 Imf. 5 0.818 8 Imf. 8 0.970 7
Imf. 3 0.5318 Imf. 6 0.824 9 Imf. 9 0.984 5
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Fig.3 Time history and normalized power spectrum curves after noise reduction of B2 measuring point
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Fig.4 Time history and normalized power spectrum curves after noise reduction of B4 measuring point
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Fig.5 Time history and normalized power spectrum curves after noise reduction of B6 measuring point
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Fig.6 Comparison of three methods for noise reduction effects
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Flow-induced vibration response analysis of high arch dam discharge structure
based on improved wavelet threshold- EMD algorithm

WEI Bowen''*, ZHONG Zimeng’

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210098, China; 2. College of Civil Engineering and Architecture, Nanchang University, Nanchang 330031, China)

Abstract: Based on the measured vibration response data of the high arch dam discharge structure, aiming at the
problems of various mixed noises under the action of discharge excitation, which will affect the accuracy of the
structural working mode identification, a new filtering and de- noising method based on the improved wavelet
threshold- empirical mode decomposition ( EMD ) joint algorithm is proposed in this paper. According to the
measured vibration response data of the arch dam, the improved wavelet threshold is used to filter out most of the
high frequency white noise, and reduce the boundary accumulation effect of EMD decomposition. After EMD
decomposition, a detrended fluctuation analysis method ( DFA) is utilized to further filter the white noise and the
low-frequency current noise. The analysis results of engineering examples show that this method has better noise
reduction effect compared with the wavelet analysis and the EMD method. It can accurately filter the low-frequency
water flow noise and the white noise in the measured vibration response signal of the discharge structure. At the
same time, the effective characteristic information in the signal is retained to the greatest extent. This method has
provided convenience for extracting effective information of the arch dam discharge structure under noise

interference and laid a foundation for the safety monitoring of the dam body structures.

Key words: high arch dam; flow-induced vibration; filtering noise reduction; wavelet threshold analysis



