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Application of distributed fiber optic sensing techniques in
bored pile detection

PIAO Chun-de, SHI Bin, WEI Guang-qing, ZHU You-qun, ZHANG Dan

(Center for Engineering Monitoring with Opto-Electronic Sensing, Nanjing University, Nanjing 210093, China)
Abstract: The Brilliouin Optical Time Domain Reflectometer (BOTDR) was a new distributed optical-electronic sensing
technique successfully developed abroad. It had been widely applied in detecting temperature, strain and stress of the structures.
BOTDR was employed to detect the distribution of strain, side friction and tip resistance of the bored piles. The technology
embedded on the sensing optical fiber was developed, a spectral processing method of BOTDR detection data was presented
based on the wavelet analysis and moving average method, and the feasibility of using BOTDR to detect the bored piles was
demonstrated through a practical engineering project. It was indicated that the BOTDR-based distributed detection technique
for the bored piles was quite effective. Compared with the traditional point-mode monitoring techniques such as strain gauge
and earth pressure cell, there were obvious advantages for BOTDR such as distributing, single-end detection, long-distance,
durability, high survival rate, strong anti-interference and better coordination, and it was a very potential technique for the pile
detection.
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Fig. 1 Sketch map of fiber paving
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Fig. 2 Original signal and noise removed signal
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Fig. 3 Fitting curve of moving average method
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Table 1 Physical and mechanical indices of the soil
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