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Influence of existing bridge pile foundation on the deformation of
surface settlement trough induced by shield tunneling
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Abstract: Peck formula and its modified formulas are usually used to predict the deformation curve of
surface settlement trough induced by shield tunneling without considering the effects of stiffness of
existing adjacent bridge pile. Three-dimensional finite element models were established by Midas GTS
NX to analyze the effects of different pile diameters and different distances between pile and tunnel on
the surface settlement trough curve, and a kind of skewed distribution curve of the surface settlement
trough was proposed, which is suitable to predict the surface settlement trough curve when shield
tunneling passes through the bridge pile at a short distance. Based on the engineering background of the
shield tunneling line between Guitang station and Gaoqiao South station of Changsha No. 5 Metro
Line, the results of finite element simulation and in-situ measurement were compared with the skewed
distribution curve. The results show that when L/D<1.8, the deformation curve of surface settlement
trough presents an obvious skewed distribution, and the overall surface deformation appears ‘around
pile’ phenomenon near the pile foundation. The skewed distribution curve can be used to predict the
surface settlement trough induced by shield tunneling under the influence of adjacent bridge piles,
which provides a reference for the construction of shield tunnel under similar conditions.
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Fig. 1 Finite element model(unit:m)
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Table 1 Physical mechanical parameters of surrounded soils
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Table 2 Different pile-tunnel experimental groups  m

T % 1 7] PEAE UiaS
1 6.0 1.2 50
2 11.0 1.2 50
3 16.0 1.2 50
4 21.0 1.2 50
5 26.0 1.2 50
6 6.0 2.4 50
7 11.0 2.4 50
8 16.0 2.4 50
9 21.0 2.4 50
10 26.0 2.4 50

£ R #EMPa ¢?§3 B Pa HEEEEAC)
1 8.0 10 19.0 10 15
2 3.0 15 20.0 20 18
3 3.0 35 21.0 25 30
4 20.0 1500 23.0 40 35
5 36.0 8 000 25.0 80 38
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Fig. 2 Geometric relationship between pile and tunnel
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Table 3 Physical mechanical parameters of surrounding layers

+EHmS JE % /m HME A /M Pa MEL /= HJF/(kNem3)  Zh% F1/kPa WEEES/(°)  B1E R/ (med ™)
OFS: = 7.8 8.5 0.35 19.0 10 12 0.700
@k g1 32 15.5 0.30 20.0 30 16 0.008
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O MALERE 33.1 12 000.0 0.24 25.0 120 35 0.100

«///60////2

70

B

() B A

(b 5 P& IE = R

E7 ARAHEE (F4i: m)

Fig. 7 Finite element model(unit:m)
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