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Method of Detecting Integrality of Defective Piles in
Terms of Characteristic of Mechanical Admittance
Spectrum and Its Engineering Application

SHAO Guang zhous MENG Zhao qin, LIU Guo hua
(School of Geological Engineering and Surveying Engineering, Chang an University, Xi an 710054, Shaanxi, China)

Abstract: The modal analysis technique in vibration engineering is used to study the vibration characteristic of the
pile system. The pile systems are simplified as different vibration systems with different degree of freedom. The
mechanical admittance spectrums of the intact pile and all kinds of defective piles are computed largely according
to the lumped mass model of the pile system. It is found that the characteristic of mechanical admittance spectrum
have some coincidence relations with the style and position of the defective piles. Therefore, the quality of the pile
foundation can be detected in terms of this characteristic. This principle is applied to actual engineering, and the
actual data is processed with proper data processing and spectrum analysis methods the corresponding processing
software is also developed along with them. The result of actual measurement proves that the method is viable to
a certain degree if the model is selected expediently, and the interpretation sof tw are has some useful value too.
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Fig.1 Lumped Mass Models of All Kinds of Piles
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Fig 2 Velocity Admittance Spectrum for Intact Piles
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Fig. 6 Program Interface of Preprocessing Module
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Fig. 7 Program Interface of Spectrum Analysis Module
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Fig 8 Program Interface of Reading and Interpretation Module
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Fig. 11 Interpretation Card of Defective

Position for Piles of Actual Measurement
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Fig. 12 Interpretation Card of Defective
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