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Abstract: In recent years, distributed optical fiber sensing technology has been widely used in pipeline
deformation monitoring, but the existing optical fiber sensing technology can not meet the require-
ments of high spatial resolution. A new optical frequency domain distributed optical fiber sensing tech-
nology (OFDR) is used to conduct laboratory model tests on vertical staggered deformation of discon-
tinuous pipelines under loading conditions, a quantitative calculation method is proposed, and the cal-
culated value is compared with the actual value of the micrometer monitoring. The results of laboratory
tests show that OFDR can accurately reflect the strain at the monitoring site and reveal the deformation
law at the joints of discontinuous pipelines. The strain value is transformed into the vertical staggered
deformation value by the proposed algorithm, and is compared with the monitoring value of the mi-
crometer. The proposed algorithm can quantitatively monitor the vertical deformation of discontinuous
pipelines. This calculation method can provide lower limit value of vertical staggered deformation for

practical engineering, and provide a basis for pipeline safety and early warning in practical engineering.
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Fig.1 Scattered light in optical fibers
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Fig.9 Cantilever beam test process
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Fig.10 Micrometer data of filling test
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