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Influence of pipe jacking on adjacent shield tunnels
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Abstract; A modeling was conducted with the background of pipe jacking through adjacent subway shield
tunnels in the coastal area. The results were compared with measured data to verify the effectiveness of the
model. The variation characteristics, influencing factors and sensitivity of mechanical properties of shield
tunnel during pipe jacking process under different working conditions were analyzed. Results show that the
vertical upward pipe jacking construction will cause the shield tunnel below to float as a whole, and the
maximum deformation is directly below the pipe jacking axis. When the pipe jacking is parallel to the tunnel,
it has a great influence on the deformation of the adjacent shield tunnel. Particularly, when the angle between
the parallel jacking facade is —45°, the tunnel deformation is the largest, which is an unfavorable working
condition. The smaller the distance between the pipe jacking and the tunnel, the greater the cross-sectional
deformation of the shield tunnel, and the greater the change of the axial force and bending moment of the
tunnel adjacent to the pipe jacking. The larger the diameter of the jacking pipe, the greater the cross-sectional
deformation of the adjacent tunnel during jacking, the greater the change of axial force and bending moment.
When the correlation between the diameter of the pipe jacking and the distance is greater than 0.5, the
sensitivity of the pipe jacking diameter is greater than the distance between the two.
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Tab.1 Mechanical parameters of soil layer

W2 = v/ c/ o  Ey/
“ JEEE/m (KN-m?) kPa  (°)  MPa
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|\
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Tab.2 Mechanical parameters of support structure

LA v/ (kN - m™) E/MPa
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Tab.3 Maximum deformation of adjacent shield tunnels Tab.4 Pretreatment results
with jacking pipes with different diameters and distances P . .
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31 1400 2.218 0.872 2 05 0.75000 1.001 79 0.733 32
231 2400 3.929 1.844 305 1.09375 1.639 22 1.415 34
30031 3500 6.429 3.559 4 05 171875 2.575 73 2.411 53
4 31 5500 10.102 6.064
5 1.0 0.43750 0.362 57 0.276 79
5 62 1400 1.422 0.696
6 1.0 0.750 00 0.830 70 0.738 90
6 62 2400 3.258 1.858
7 1.0 1.09375 1.074 45 1.173 16
762 3500 4214 2.950
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Tab.5 Correlation coefficient and correlation degree of

deformation value of right—line tunnel

i Yo (k) Yor (k)
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3 0.485 59 0.667 68
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11 0.620 08 0.814 07
12 0.721 52 0.627 79
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Tab.6 Correlation coefficient and correlation degree of

deformation value of left tunnel
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9 0.411 02 0.749 59
10 0.503 66 0.826 61
11 0.633 61 0.863 48
12 0.989 04 0.808 20
FIRJE 0.653 05 0.849 46
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