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Ultrasonic guided wave detection of weak bond interface defects in

steel-concrete structures

ZHANG Yuje CHEN Xingjie ZHU Wenfa

(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Steel-concrete structure is a common structural form in civil engineering. It may have weak or
even complete debonding defects in the bond between steel and concrete so that seriously affect the safety
of the structure. In this paper, a non-contact non-destructive testing method for the bonding state of steel-
concrete composite structures by air-coupled ultrasonic guided wave attenuation is proposed, and the influence
of ultrasonic bonding on the attenuation of ultrasonic guided waves is analyzed. Based on the global matrix
technique, the theoretical dispersion equation and attenuation curve are solved for the steel-concrete layered
structure, and the theoretical parameters and attenuation characteristics of the interface layer under different
bonding conditions are obtained. The finite element model with different bonding conditions was established
to quantitatively analyze the sensitivity of different modes to the detection of bonding defects. The attenuation
of SO energy in the case of interface layer thickness of 1 mm and 2 mm was analyzed separately. The results
show that the SO mode can effectively judge the bonding state of the bonded structure. For the thickness of the
same interface layer, as the interface bonding condition becomes weaker, the ratio of the maximum amplitude
of SO to the maximum amplitude of AQ increases continuously. Under bonding conditions, the value of 2 mm is
larger than that of 1 mm. The method has good application value and development prospect in the detection
of weak bond interface defects in steel-concrete structures.
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Table 2 Finite element simulation model

parameters
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Fig. 5 Fourier transform results under different bonding conditions
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