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Study of the Mechanism of Parallel Helical Sensing Cable Used

for Rock Mass Deformation Distributed Measurement *
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Abstract: A kind of parallel helical sensing cable was proposed as a sensing cable for distributed measurement of
rock mass deformation. The stretched structure model of distribution parameters for designed parallel helical sensing
cable was established to derive the theoretical formula and fitting curve from the stretched deformation and charac-
teristic impedance. The positioning measurement of the rock mass deformation was realized based on change of
measured characteristic impedance by the host computer program, the stretched deformation variable was obtained
according to the fitting curve ,and the amount of stretched deformation was calculated. In order to verify the correct-
ness of the theoretical analysis, the multi-point stretching positioning and deformation measurement experiment of
parallel helical sensing cable were carried out on the designed tensile measurement system based on the time domain
reflection technique. The measurement results are in good agreement with the theoretical calculation results which
provides a powerful theoretical analysis and experimental verification for the application of parallel spiral transmis-
sion lines in distributed measurement of rock mass.
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