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Multi-bolt preloading state identification method
based on Naive Bayes classifier

ZHANG Junshu's LI Dan', REN Weixin®

(1. College of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China; 2. Key Laboratory for Resilient

Infrastructures of Coastal Cities, Ministry of Education, Shenzhen University, Shenzhen 518060, Guangdong, China)

Abstract: Bolts are widely used in mechanical and civil engineering fields. Vibro-acoustic modulation
(VAM) can identifly bolt-looseness, but the current studies in the bolt connection mainly focus on
identification of the single-bolt joints. In light of VAM, a multi-bolt preloading states identification
method based on NBC is proposed in this paper. Compared to traditional VAM, the linear swept sine
wave is used as a high excitation to avoid the problem of frequency selection. The information entropy
and root mean square (RMS) of wavelet coefficients at different scales are extracted as the state
index. Then, the frequency band, which is most sensitive to modulation, could be found. To train the
residual by NBC, the multi-bolt preloading state can be identified accordingly. The feasibility and
reliability of proposed method are verified by the experiments on multi-bolted connections. It is
demonstrated that the proposed NBC-based method can identify the multi-bolt preloading states and
the method is robust.

Keywords: vibro-acoustic modulation (VAM) ; multi-bolted structure; Naive Bayes classifier (NBC) ;

information entropy; root mean square (RMS)



