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Simplified method for calculating the vertical displacement of existing
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Abstract: The two-stage method is used to derive the analytical solution of the vertical displacement of the
existing pipeline caused by the undercrossing construction of the shield tunnel when the shear effect of the
pipeline is considered. In the first stage, the Loganathan formula was applied to calculate the vertical
displacement of the soil at the axis of the pipeline caused by the construction of the shield tunnel

undercrossing the pipeline, In the second stage, a Timoshenko beam model considering the shear effect was
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used to simulate the pipe. Combined with the superposition method. the pipeline displacement control

equation has been solved, and a simplified calculation method have been proposed. Then, the accuracy of

the method has been verified via comparison with engineering monitoring, existing literature and centrifuge

test data. Furthermore, the influence of the pipeline-soil elastic modulus ratio., pipeline diameter and

pipeline shear stiffness change on pipeline deformation has been further studied. The results show that as

the pipeline-soil elastic modulus ratio and pipeline diameter increase, the maximum vertical displacement of

the pipeline decreases; the shear stiffness of the pipeline has a great influence on the displacement of the

pipeline, and the decrease of the shear stiffness can lead to an increase in the maximum displacement of the

pipeline,

Keywords: shield tunnelling; displacement of pipeline; shearing effect; calculation method
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Table 1 Pipeline calculation parameters
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