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Experimental Study on the Flexural Behaviour of Pipelines with Internal Medium and Pressure
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Abstract: A series of four-point bending experiment is conducted on seamless steel tube with the diameter of 25 mm
and the thickness of 1 mm to investigate the effect of internal medium and pressure on the flexural behaviour of the
pipeline. In the experiment, water, air and sand are selected respectively as the internal medium and the tubes are
internally pressurized to approximately 0, 12.5%, 25% and 37. 5% of the yield pressure. Based on the comparison
of the deformed shape, it is demonstrated that the tube may display the flattening of sections in the early stage, fol-
lowed by the concentration of plasticity at certain sections in the late stage. forming the kinks. The M- relationship
indicates that the overall flexural behaviour of the pipelines is characterized by obvious elasticity in early stage, plas-
tic hardening in middle stage and plastic softening in late stage. The internal medium and pressure tend to cause sig-
nificant increase of the critical curvature and bending moment of the pipeline, and the extent of the improvement de-
pends on medium property and pressure level.
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Fig. 1 The stress-strain relationship of pipeline material Fig. 2 The test setup of pipeline for four-point bending
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Fig. 3 The original and deformed shape of the circular pipeline Fig.4 The flattening section of pipeline
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Fig.5 The variation of concentrated force and displacement Fig. 6 The time history of the internal pressure
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Fig. 7 Four point bending test arrangement for pipeline Fig.8 The illustration of force and displacement in test
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Tab.1 Test parameters of pressurized pipes for four-point bending
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Fig. 9 The M-k curve of pipeline with contents but no pressure  Fig. 10 The M-k curve of pipeline with water and pressure
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Fig. 11 The M-k curve of pipeline with air Fig. 12 The M-k curve of pipeline with water and air
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