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Model experiment study of pipe pile driving into soil using
FBG-BOTDA sensing monitoring technology
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Abstract: In the construction process of pipe pile, the pile blasting or crack diseases often appears. The real-time dynamic sensing
monitoring technology of quasi-distributed fiber Bragg gratting(FBG) and distributed sensing monitoring technology of Brillouin
optical time domain analysis(BOTDA) are applied to pile driving into soil layer monitoring. The data processing method of
distributed optical fiber sensing(DOFS) technology is proposed; the pile driving processing model experiment was designed. The
experiment results show that: the FBG sensor can be well used to dynamically monitor the strain variation characters in the process of
pile driving; it also can reflect the strain variation rules in pile different parts varied with soil depth; BOTDA distributed optical fiber
sensor can monitor the pipe pile body strain variation characteristics during pile adaption (suspended) when driving; according to the
strain changes, it can be used to analyze the eccentric loading level and estimate whether the pile cracks and fails, etc; research on the
pile-soil interaction rules in the process of driving. The experiment results also show that: the combination of FBG and BOTDA
optical fiber sensing monitoring technology in the monitoring quality of piles driving into soil layers has the more advantage; the
combined technology has wide application prospect.
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Fig.1 Measurement principle of quasi-distributed FBG
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Fig.3 Data processing method based on distributed optical
fiber sensing technology
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