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1 Permanent Ground Displacement
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Fig. 1. Buried pipeline under permanent transverse displacement of the ground; (a) two-dimensional model, (b) three-
dimensional model
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Fig. 2. The geometry of an assumed slope; (a) Transverse view, (b) Plan (c) Slope section
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Table 1. Slope and pipe geometrical characteristics for
simulated models
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Table 2. Soil parameters of simulated models
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Table 3. Mechanical specifications of steel X52
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Table 4. Pipe-soil interface characteristics for simulated models
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Fig. 3. Geometrical characteristics of the numerical model for the slope of Wenkaia et al. [7], (a) slope section; (b) three-
dimensional slope view
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Table 5. Geometrical characteristics of the simulated
model with wenkaia et al. field model [7]
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Fig. 4. Slope excavating steps to create transverse
movement of the ground
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Table 6. Soil characteristics of the simulated model with wenkaia et al. field model [7]
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Table 8. Pipe-soil interface characteristics in the simulated model of Wenkaia et al. field test [7]
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Fig. 5. The displacement of (a) the pipe and (b) the slope for the simulated model with Liu and O’Rourke [1] (in meters)
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Table 9. Different modes of numerical simulation in the present study for ¢ =35°
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Fig. 6. Comparison of different modes of numerical simulation with Liu and O’Rourke [1] numerical model: transverse
displacement of (a) ground and (b) pipe
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Fig. 7. Distribution of (a) bending moment (Mz) and (b) axial force (Fx) along the pipe for the first case and § = 8cr
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Fig. 8. Comparison of Numerical Simulation of the
Present Study with that of Liu and O’Rourke [1]
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Fig. 11. Bending strain of pipe against ground
displacement
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Fig. 9. Distribution of shear strain in the middle section of
the pipe
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Fig. 10. Axial strain of the pipe against ground
displacement
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Fig. 12. Displacement of the simulated model according to
the field model of Wenkaia et al. [7] (in meters)
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Fig. 13. Displacement along the pipe; (A) horizontal displacement and (b) transverse displacement
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Fig. 14. Determination of stress along the pipe by
different methods
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Fig. 16. Diagram of pipe displacement versus ground displacement at W = 30 m, La = 15 m; (a) the effect of pipe diameter
and (b) the effect of pipe thickness
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