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Finite Element Method is applicable for the explanation of 
• coupled pipes displacement phenomenon,
• stress distribution in intermediate layers including non

linear geometrical and physical behavior and 
• forces and friction between pipe and soil

Research Goals

Assistance for experimental work to 
• explain measurement phenomena like displacements
and jacking forces,

• plan further steps and 
• define needs of additional measure data
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1. Description of the Finite Element Model

Bild 1: Isometrische Ansicht des FE-Modells
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Fig. 1  Symmetric Finite 
Element Model with 
dimensions of the IKT-
Pipe Jacking Simulator: 
ND 1600, L = 16.2 m
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Fig. 2  Meshed 
Finite Element Model
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2. First result, Load case „Curve“

Fig. 4  Finite Element Model 
for load case „Curve”
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Fig. 3  Pipe arrangement for load case „Curve“
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end pipe rotation

Fig. 6  Deformations in y-direction (scaling factor 15)
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Fig. 5  Mises stresses for the load case „Curve” 
(scaling factor 1)
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Fig 7a  Jacking forces Fy, measured at the simulator

Fig. 7b  Jacking forces Fy, calculated by the FE-Model

[kN] [kN]    -363 309 341 328 315 115 -26073
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Fig. 8  Distribution of contact stresses σx in the 
intermediate wooden layers 
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3. Conclusion
3.1 Recommendations for further experiments

• Look for equilibrium ∑Fy = 0 in the horizontal direction

• Deformations and flexibility due to transversal loads Fy

• Evaluate angle differences and gaps width between
neighbouring pipes 

• Measure orthogonality of the pipe end planes after dismantling
the simulator

3.2 Phenomena in real pipe jacking situations

• Eccentricity of the axial forces and rotation of the end pipes 
in curves

• Bedding reactions of the end pipes in the surrounding soil

• Friction caused by these reactions to be added to the total 
jacking force ∑Fx
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