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Research on ultrasonic time-domain and frequency-domain
characteristics of bonded concrete structures

LIU Jianzhen, LONG Shiguo, TANG Haixiang, ZHANG Gaofeng
(College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan, China)

Abstract: In the process of post casting concrete of prefabricated buildings, there is a problem of mutual combination
of different concretes. The bonding quality of concrete joint surface has an important impact on the mechanical per-
formance of bonded concrete structure. In order to study the acoustic characteristics of bonded concrete structures with
different bonding qualities, the physical models of six types of bonded concrete structures with different bonding quali-
ties are established by using the finite element method, and the propagation process of ultrasonic wave in the bonded
concrete structure model is simulated. By extracting the peak of time-domain signal and integrating the frequen-
cy-domain data, the time-domain and frequency-domain characteristics of various bonded concrete structures with
different bonding qualities are compared and analyzed. The results show that the interface reflections of bonded con-
crete structures with different concrete strength grades are strong, and the greater the difference in strength grades, the
stronger the interface reflection. The peak of time domain signal and the frequency domain integration increase with
the improvement in bonding interface quality. According to this feature, three kinds of specimens of bonded concrete
structure with different roughness are made through experiments, and the oblique measurement method is used to test
the specimens. The results show that the higher the interface roughness, the greater the peak of time-domain signal and
the frequency-domain integration in the bonded interface area of ultrasonic transmission. The research results can pro-
vide a reference and basis for the quality inspection of bonded concrete structure.

Key words: bonded concrete structure; bonding quality; ultrasonic; signal peak; frequency domain integration
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Table 1 Material parameters of different bonded concrete
structure models

WEEL 1 IX 2400  0.18 25.5 C20
C20-C20 Hhigh5FtmlX 2400  0.18 25.5 -
WL 2 X 2400  0.18 25.5 20
WL 1 IX 2500 0.20 32.5 C40
C40-C40 HhighFmlX 2500  0.20 32.5 -
WEEL 2 X 2500  0.20 32.5 C40

Wk 11X 2700 0.24 425 UHPC
U-U FhEEFEIX 2700 0.24 425 -
WL 21X 2700 0.24 425 UHPC

WL 1IX 2500 0.20 32.5 C40
C40-C20 HhiZ55tmIX 2450  0.19 29.0 -

WL 2 X 2400 0.18 25.5 20

WL 1 IX 2700 0.24 425  UHPC

U-C40  Khigs5tmlIX 2600 022 375 -
W2 X 2500 0.20 32.5 C40
WL 1IX 2700 0.24 425 C40

U-C20  HigsFmIxX 2550  0.21 34.0 -

WL 21X 2400  0.18 25.5 C20

2 BEMLZSTAANECH 30 (RS VR | S A Y
Fig.2 Structural model of bonded concrete with 30
random holes
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Table 2 Maximum unit size in structural model
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Fig.3 Time domain plot of excitation signal
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Fig.5 Nephograms of sound wave propagation in C40-C40 model with different numbers of holes
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