543 F5 1)
Vol. 43 No. 1

KM K B Bt R

Advances in Science and Technology of Water Resources

2023 41 H
Jan. 2023

DOI;10. 3880/j. issn. 1006 -7647.2023.01. 014

JtT CEEMDAN FlI SVM 1197 ¢ 0% 25
A R SHE R0
BOE R HE X, AR
(1AL TR AR AR LA B Tt HBER 0560385 2. b4 % ZUKFIE S 508 % b HEEE  056038)

WE A TRBEEHITRELL ST FAS(AE)ETEVAE T RE T oS04 % g8 peg
P REELSZHAE S B(CEEMDAN) 77 x5 2 F 6 ZHL(SVM) 77 =484, sF s Lk & &
RIHEF#ATIRA S M, A CEEMDAN Fikst R E6h B A2 S i oM FR—ZH 2
BiEBRHIERE (IMF) 02, F i H &2 25 R A A5 X R 5 itk &8 R 5 X5
5 ERMBAEENHIMF 52, HHEZ S TORMEABE T R RT R4, FHF Lo mA
SVM Fafitst £ R R AR R EH AT LR, SR AV 2 A A Loy Fan £ A
92.39% , )% T & HAE A AFAEAH A TRM E H 91.30%

KER RELHIN, AN RFTEESZBREAS B, LB FI T AK AW AK; 5 A4
RE 43S . TV331 RRARESAD A X EHS 1006 - 7647(2023)01 -0093 -06

Acoustic emission signal recognition of concrete failure state based on CEEMDAN and SVM//SU Hui'?, LUAN
Yawei'” ,HU Baowen'?, BAI Yanjie' (1. College of Water Resources and Hydropower, Hebei University of Engineering,
Handan 056038, China; 2. Key Laboratory of Smart Water Conservancy of Hebei Province, Handan 056038, China)
Abstract: Aiming at the problem that the failure state of concrete is complex and changeable, and the acoustic emission
(AE) signal is difficult to be separated from the background noise, the function of complete ensemble empirical mode
decomposition with adaptive noise (CEEMDAN) method was coupled with the support vector machine (SVM) method to
identify and predict the concrete destructive AE signal. Firstly, the CEEMDAN method is used to decompose the acquired
AE signal, obtaining a certain number of adaptive characteristic modal components (IMF). The correlation coefficient
between each component and the original AE signal is calculated, and the IMF component containing more information
about the original AE signal is preferred. Secondly, the energy coefficient and waveform coefficient of each component
eigenvalue are calculated and inputted into the SVM respectively to classify and identify different failure states of concrete.
The results show that the prediction rate of energy coefficient as eigenvalue is 92. 39% , and the prediction rate of waveform
coefficient as eigenvalue is 91. 30% .
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