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Abstract: Three-dimensional finite element analysis model is established to simulate the effects of tunnel
excavation on adjacent underground pipeline. The influences of pavement, pipeline material, buried depth, spacing
distance between pipeline and tunnel, and elastic modulus ratio of soil and pipeline on the displacement of
underground pipeline is discussed. Then the calculation values are compared with the test values. It shows that the
results of finite element numerical simulation are well in accordance with but slightly larger than measured data.
Displacement of shallow-buried pipeline decreases and settlement trough width becomes narrow due to the
existence of pavement. Horizontal displacement of underground pipeline induced by tunnel excavation is far less
than vertical displacement. The maximum horizontal displacement and vertical displacement of pipeline
perpendicularly crossing with tunnel change linearly with buried depth of pipelines, and decrease with the increase
of elastic modulus ratio of soil and pipeline. Defining L as ratio of distance between axial lines of pipeline and
tunnel, and h as buried depth of pipelines, The maximum horizontal displacement and vertical displacement of
pipeline parallel with tunnel decrease with the increase of L/h. The maximum horizontal displacement changes
linearly with L/h, and the maximum vertical displacement increases quickly when L/h<<10. The maximum stress
of pipeline decreases with the increase of L/h, and increases quickly when L/h<<5. The maximum stress of pipeline
changes slowly with small value when L/h=5.
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Table 1 Physico-mechanical parameters of different materials
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— A 1900 21 0.31 19 25
Tothn e X 2000 100 0.25 35 25
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Table 2 Physico-mechanical parameters of pipelines with
different materials

ek #J%(kg + m 3 PR /MPa HRALL
ek ek 7800 9.000x10* 0.275
A 2% 7850 2.060 X 10° 0.300
TR 2500 2.500x10* 0.170
PVC 44k 1500 2.261x10° 0.350
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Fig.2 3D finite element computing model
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Fig.3 Spatial position relation of tunnel and pipe
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depths
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Fig.8 Horizontal displacements of underground pipeline
induced by tunnel excavation with different
materials
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Fig.9 Relations of elastic modulus ratios of soil and vertical
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Table 3 Physico-mechanical parameters of soil layers
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