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Abstract

Based on an actual project, this paper uses general geotechnical FEM software to establish a 3D FEM
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model, simulating the full process of pipe jacking underpassing operational viaduct piles. The pro-
ject’s underground passage is 81.21 m long, buried ~10.5 m deep, constructed by pipe jacking, and
only 5.4 m from the nearest pier. Considering soil-structure interaction, the model adopts modi-
fied Mohr-Coulomb elastoplastic model for soil, elastic model for bridge piles and segment linings,
applies self-weight, superstructure dead load, and face pressure, with constrained lateral dis-
placement of sides, full displacement of bottom, and free ground surface. It analyzes stratum de-
formation, bridge foundation displacement, and pile force changes induced by pipe jacking, com-
pares with safety criteria to verify pile safety, providing reference for similar projects’ safety eval-
uation.
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Figure 1. Overall model schematic
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Figure 2. The spatial relationship between piers and pipe jacking tunnels
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Table 1. Material parameters table
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Table 2. Pile-soil section parameter table
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Figure 3. Ground and pile top vertical displacement on starting to pass under bridge piles (mm)
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Figure 4. Longitudinal section of vertical displacement on starting to pass under bridge piles (mm)
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Figure 5. Vertical displacements at ground surface and pile head when the pipe jacking
reached approx. 40 m (mm)
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Figure 6. Profile diagram of vertical displacement when pipe jacking reached approx. 40 m
(mm)
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Figure 7. Ground and pile top vertical displacement after fully passing under bridge piles (mm)
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Figure 8. Longitudinal section of vertical displacement after full passage under bridge piles (mm)
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Figure 9. Plan view of selected ground surface vertical displacement points
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Figure 10. Vertical displacement of surface measurement points (mm)

B 10. RN S EE LB (mm)

0. 1368 0. 2887

Figure 11. Section of vertical displacement after full pipe jacking under bridge piles (mm)
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Figure 12. Section of vertical displacement after full pipe jacking under bridge piles (mm)
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Figure 13. Nephogram of displacement at bridge piers and pile foundations along longitudinal
axis after completion of pipe jacking construction (mm)
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Figure 14. Pier top node distribution schematic
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Figure 15. Pier top displacement time-history curve-vertical (mm)
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Figure 17. Pipe jacking effect on bridge pile axial force (KN)
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Figure 18. Pipe jacking effect on bridge piles’ lateral bending moment (KN-m)
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Figure 19. Pipe jacking effect on bridge piles’ longitudinal bending moment (KN-m)
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Figure 20. Pile foundation structural design schematic
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Figure 21. Pile flexural capacity check envelope
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