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Model experimental analysis of mechanical response process of
buried polyethylene pipeline under the stacking load
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Abstract: In order to explore the influence of stacking load on buried PE pipeline in engineering application, a
typical buried PE pipe model test under the action of stacking load was carried out by means of an independently
designed pipeline test system. The results show that the stacking load has a significant effect on the mechanical

properties of the pipeline. The peak of the strain around the pipe appears below the load and decreases towards
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both ends of the pipe. The strains on the cross section of the pipeline develop symmetrically under vertical
stress. The strain of the pipeline is non-linear, and it goes through two stages of slow and fast growth, with
increase rates of 40% and 76.3% , respectively. The interaction between the pipeline and soils results in
different stress states along the axial direction while the pipeline generally shows axial stretching.
Simultaneously, due to the residual stress in the soil, the elastic recovery of the pipeline is inhibited under the
pipe-soil interaction, and the pipeline presents a beam-type bending and a deflection curve-like shape.
Additionally, both ends of the pipeline are constrained and the soil resistance produces a small degree of reverse
displacement, and the overlying soil sinks or rises with the deformation of the pipeline. The additional stacking
load caused by the accumulation gradually diffused and dissipated to the deep soil layer. When the buried depth

of the pipeline increased, the pressure composition of the pipeline would be mainly determined by the self-

weight of the soil.

Keywords: buried pipeline; stacking load; pipe-soil interaction; model test; mechanical property
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Fig. 1 Particle gradation curve of test soil
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Fig. 4 Installation of sensors
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Fig. 5 Layout diagram of sensors
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Fig. 6 Strain-load curves of the pipeline at different

measured points
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Fig. 8 Strain recovery of the pipeline after unloading
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Fig. 12 Soil pressures in loading process
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