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Influence of shield tunneling on working performance of large
interchange's super-long piles
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Abstract: Shield tunneling passing through adjacent large interchange's super-long piles has negative effect on super-long piles and
bridge structures. Numerical analysis is conducted to simulate the process of the shield tunneling passing through the adjacent
super-long piles. The bearing performance, deformations and forces of super-long piles caused by the shield tunneling with different
depths are investigated. Some conclusions are drawn as follows. Large deformations and forces may occur in piles due to nearby
tunneling. The various tunneling locations have different influences on the behaviors of piles. The most unfavorable position for
lateral displacement is the upper part of pile; the most unfavorable position for longitudinal displacement is the middle part of pile;
the most unfavorable position for vertical displacement is the tip of pile; the most unfavorable position for additional axial force is the
lower part of pile, when other conditions are the same. The shaft resistances appear ‘S-shaped’ distribution near the tunnel axis;
meanwhile, the maximum axial forces of the piles are also located at the tunnel axis. Lateral and longitudinal deformations of piles
that extend to bridge decks are considerable. Horizontal deformations of piles top should be strictly controlled while tunneling
passing through adjacent interchange's super-long piles.
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Fig.1 Schematic diagram of tunnel and the pile foundation
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Fig.2 Settlements of pile-cap during passing of shield
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Table 1 Physico-mechanical parameters of soil layers and soil distribution

%'y +E A JR IR /m iy /(kN/m) FLERLE e 452K PSS H ke IRFCRESE R M
1 At 6.8 19.1 0.87 0.065 0.007 7 0.71
2 byidJE 16.0 19.3 0.82 0.044 0.0052 1.09
3 LyiaJE 21.8 20.0 0.69 0.048 0.005 7 1.03
4 ¥t 25.0 20.6 0.59 0.022 0.002 6 1.41
5 K Es 26.8 20.2 0.66 0.045 0.005 3 1.03
6 Wi 28.6 21.6 0.49 0.011 0.0012 1.71
7 LyiaJE 359 20.3 0.64 0.041 0.004 8 1.22
8 ¥t 50.0 20.5 0.60 0.025 0.002 9 1.46
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Fig.3 Meshed finite element model
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Fig.4 Results of finite element analysis and measured data
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Fig.7 Load and settlement curves of piles with
different tunneling depths
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Fig.8 Longitudinal deformations of piles with
various tunnel axial depths
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Fig.9 Maximum longitudinal deformations of bridge decks
with various heights and various tunnel axial depths
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Fig.11 Maximum lateral deformations of bridge decks
with various heights and various tunnel axial depths
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