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Experimental Study on Micro-crack Damage
Detection of Concrete Beam Based on
Nonlinear Vibration and Acoustic Modulation

YAN Shi, CUI Saijie, WANG Lu,WANG Xuenan,YU Shuiwang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract; A experimental study is performed for concrete member micro-crack detections to solve
the problem of low sensitivity and accuracy using traditional linear damage identification methods.
Based on the technology of nonlinear vibration and acoustic modulation ( VAM ), a VAM test
platform is built, excitation parameters are optimized, and the modulation characteristics and laws
of concrete beams under different micro-crack damage states are analyzed. The results show that in
the experiment of optimizing excitation parameters,the frequency of high-frequency signal or low-
frequency one has unobvious influence on the nonlinear modulation effect; the nonlinear
modulation effect and the amplitude of the high-frequency signal has a linearly positive

YrFs B HA:2022 -03 - 09
BE&£WA . EZEEHESU &5 H (2017 YFC1503106)
EBB AN 80 (1962—) , 5 ok 5T A S | 35 20D F S5 04 fa Bl W 45 7 1 F 5T



386 WHERKESMARBFR)

%38 %

relationship. There is a threshold of the low-frequency excitation force. Moreover, in the process of

damage identification, this method can have a good identification sensitivity for concrete beams

with damage degrees between 0% and 70% . The nonlinear effect generated by VAM is closely

related tothe change of the interface contact area during the crack opening and closing process,

which effectively solves the problem that the traditional linear damage identification technology is

insensitive to micro-crack identification.

Key words: vibration and acoustic modulation ( VAM ) ; modulated side frequency; concrete

members ;closed cracks ; piezoelectric ceramics
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