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Influence of tunneling on deflection of adjacent piles considering shearing
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Abstract: At present, the studies on pile deformation caused by tunneling are generally based on the Winkler foundation model.
Few investigations are conducted on the shearing deformation of foundation and the 3D effects of lateral soils beside piles.
Based on the Pasternak foundation model, firstly, the analytical solution of tunnel-pile interaction is derived. It reflects the
effects of shearing deformation of foundation, but the 3D effects of lateral soils beside the piles are not considered. On this
basis, the equivalent concentrated forces are supplied to the pile through the shear layer considering the 3D effects of lateral
soils beside the piles. The expressions for lateral displacements and bending moments of pile groups are derived. The calculated
results are compared with those without consideration of 3D effects of lateral soils beside the piles. It is found that the results
considering effects of lateral soils beside the piles are closer to the monitoring data and centrifuge test data. In addition, the
influencing factors of pile groups are investigated. The results show that the effects of soil shearing deformation on the pile
deformation should not be ignored. With the decrease of foundation shear modulus, the lateral displacements of piles decrease.
With the increase of the pile diameter, pile displacements decrease but the bending moments increase. The maximum lateral
displacements and bending moments of piles increase with the decrease of pile-tunnel distance.
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Fig. 1 Schematic diagram of effects of shield tunneling on

adjacent piles
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Fig. 10 Comparison of lateral displacements and bending
moments of front pile in case 4
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Fig. 11 Comparison of lateral displacements and bending
moments of back pile in case 4
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Fig. 12 Lateral displacements and bending moments of front pile

with different foundation shear moduli
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Fig. 13 Lateral displacements and bending moments of back pile
with different foundation shear moduli
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Fig. 14 Lateral displacements and bending moments of front pile
with different pile diameters
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with different pile diameters
K16, 1784 R E S 2% EEAK 0L T BETE 42 060 1l
PERGE AR S 2RISR FTLLE H, HUE 40
RH IR BN 2, e 8K, HEEEIIKT
(DREZEC TR ER N PN

KL /mm B4E/(kN-m)
00‘ 5 10 15 20 25 30 60
—a—e=1%
5t —0—€=2%
—A— £=3%
10 +
£
15
¥
20 R PR
25t RETE LR 25+
30 30

(a) HEKPALE (b) HEEHE
16 FEMER KL IER TRIHEK AL B FEXTEE
Fig. 16 Lateral displacements and bending moments of front pile
with different ground losses
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Fig. 17 Lateral displacements and bending moments of back pile

with different ground losses

FKEALRE /mm ZHE/(KN-m)
00 3 6 9 12 15 690 -60 -30 0 30
—m—y=6m
5r —O0—x=8m S5t
10 | 10+
£ g
15 w15
% ®
20 e g TS L ] - T
PR 2R
25 25+
30 30+

(@ BEAFLE ® BaEE
18 EEFFIEH LA RSN TR K AL TS
Fig. 18 Lateral displacements and bending moments of front pile

with different pile-tunnel distances
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