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Abstract; The acoustic response characteristics were studied to avoid the poor coupling of sensor
and the influence of noise disturbance during the detection of pile foundation acoustic wave. The
propagation law of acoustic waves in large diameter pile foundation was simulated by ANSYS /
LS-DYNA finite element software. The propagation law of the sound waves in the defective con-
crete pile foundation was revealed , analysis of the acquisition of a variety of acoustic parameters in
the time and frequency domain. The influence of defect dimensional change and material parame-
ters on the frequency and frequency characteristics of the acoustic receiving signal was discussed
by changing the shape of the defect, the characteristics of the medium,and as well as the horizontal
and vertical dimensions. The acoustic quality of the pile foundation was retrieved by acoustic tomo-
graphy. The result showed that the vertical linear dimension, hole size and material parameters of
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the defect have significant influence on the velocity ,amplitude and amplitude of the main frequen-

cy. However the linear dimension of the defect has little influence on the velocity , amplitude and
amplitude of the main frequency. The rationality and feasibility of using ANSYS / LS-DYNA fi-
nite element method to study the fluctuation of pile body were verified by comparing the simulated

wave velocity and theoretical wave velocity. The sound wave with frequency of 50 kHz is suitable

for large diameter pile acoustic tomography.

Key words : pile foundation detection ;acoustic wave CT method ;scource frequency ;defect type ; a-

coustic tomography.
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Table 1 Material parameters of finite element model

WL kff’ff . e bt
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C25 2 380 2. 80 0.23
C30 2 385 3.00 0.23
C40 2 400 3.20 0.23
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Fig.3 Defective pile foundation model
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Fig. 4 Stress nephogram of sound wave passing through C15 defect at 321. 86 ps
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Table 2 The wave velocity and initial wave peak value

of different defect types and vertical dimensions
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Fig. 6 Comparison of signal spectrum of defective

pile foundation test
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Table 3 Sound wave velocity and initial wave peak value corresponding to different defect types and horizontal di-

mensions
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C15 kG 251 CI5 sl =z
0.20 4 060 4061 7.05 8.09
0.25 4 058 4058 6.52 7.94
0.30 4 058 4058 6.02 7.78
0.35 4 056 4055 5.56 7.60
0.40 4 056 4 055 5.22 7.41
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Table 4 Propagation velocity and initial wave peak
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with different concrete strength levels
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Fig. 10 Observation system of both sides and layout of measuring points
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Fig. 11 Results of acoustic tomography of pile foundation with different defects size and observation mode
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Fig. 12 Effect diagram of acoustic tomography with different pile diameter and sound frequency
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