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Influence of optical cable structure on
the sensing performance of ®-0OTDR

GUI Jie, SHA Zhou, FENG Hao’, RUI Xiaobo

(School of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China)

Abstract: To investigate the influence of optical cable structure on the sensing performance of phase-sensitive optical time-
domain reflectometer (®-OTDR ), four typical optical cables, namely glass fiber reinforced plastic (GFRP) single-core optical
cable, spiral armored optical cable, steel wire armored optical cable, and stranded composite optical cable, were taken as re-
search objects. The transfer process of strain between different layers of the optical cables was analyzed. Through numerical
simulation and vibration experiments, the variation trends of vibration response characteristics of different optical cables with
frequency and amplitude were studied. The experimental results show that the tight-buffered fiber of the stranded composite op-

tical cable exhibits good sensing performance in both frequency response and amplitude response to vibration signals, while the

steel wire armored optical cable and the GFRP single-core optical cable are insensitive to high-frequency signals.
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