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Suspension Identification on Buried Pipeline based on Distributed

Strain Monitoring
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(State Key Lab of Coastal & Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Due to foundation defects or pipeline leakage, buried pipelines are prone to be partially sus-
pended. The development of suspended pipelines will not only threaten the safe operation of pipelines,
but also cause geological hazards, such as ground subsidence and collapse. Therefore, a suspension
identification method of buried pipelines based on distributed strain monitoring is proposed. Firstly,
distributed strain sensors are deployed to obtain longitudinal strain distribution along the pipeline, and
then the bending strain is calculated and the suspended state of the pipeline is judged. Moreover. a fi-
nite element model of the buried pipeline is established based on pipe bending strains, and the soil stiff-

ness of the finite element model is updated using genetic algorithm. Finally, the position and range of
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pipeline suspension are quantitatively identified according to the modified soil stiffness. The model test

results show that the maximum error between the identification result and the positions of the slope

shoulder on both sides of the suspended section in the test does not exceed 0.2 m, and the maximum

difference between the peak strain and deflection of the pipeline and the monitoring results is 84.1 pe

and 3.5 mm, respectively. The corresponding relative errors are 7.7% and 9.2% respectively, which

are within the acceptable range of the project. The proposed method can monitor the working stress of

the pipeline in real time, deduce the deflection of the pipeline, judge the occurrence of pipeline suspen-

sion, and accurately identify the range of pipeline suspension. This method has very positive signifi-

cance for the evaluation of structure state and the identification of suspension hazards of pipeline opera-

tion.

Keywords: buried pipeline; suspension identification; distributed strain; finite element model modifi-

cation; genetic algorithm
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Fig.1 Diagrams of suspension mechanical model and addition-

al bending moment distribution of the buried pipeline
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Fig.3 Flow chart of the finite element model calculation of

the buried pipeline
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Fig.7 Stiffness data of soil springs under various suspended

conditions
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Fig.8 Inversion results of bending strains and deflections of
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