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Abstract: In order to evaluate the safety impact of shield tunneling under close range on existing bridge pile foundations, this
article focuses on a practical project and studies the influence of shield tunneling on the deformation of the lower structure of
the bridge, the disturbance degree of a single pile, and the bearing capacity of the pile foundation in the vicinity of the bridge
pile foundation area, especially when operating within a range of 3.0 meters from the pile foundation and crossing directly below
it. The study adopts a combination of on-site monitoring and numerical simulation to systematically analyze the response

characteristics of pile foundations during shield tunneling construction, and evaluates their impact in different zones based on the

degree of disturbance. The results show that: ) When the shield tunneling machine excavates in the moderately weathered
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limestone layer with a horizontal clearance of 0 m, the induced single pile stress disturbance is significant, and the impact

level is “strong impact”; @ When tunneling in strongly weathered limestone layers, due to insufficient residual bearing capacity

of the pile foundation, the impact level within a horizontal distance of 3.0 m and a vertical range of 1.0~3.0 m is classified as

“strong impact”; &) When the rock embedding depth of the pile foundation is 1.0, 2.0, and 4.0 meters, significant single pile

stress disturbances occur, and the impact level is also “strong influence”. The research conclusion can provide theoretical basis

and engineering reference for the safety assessment and construction risk control of the interaction between shield tunnels and

bridge pile foundations in similar projects.

Keywords: shield tunnel; bridge structure; underpassing construction; numerical modelling; impact zoning
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Figure 1 Plan position of the shield tunnel in relation
to the left and right mainline bridges
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Table 1 Basic Physical and Mechanical Indicators
of Geotechnical Formations
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Figure 2 Layout of monitoring points
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Table 2 Criteria for determining the safety and
stability of bridge structures
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Table 3 Shield-pile close-proximity construction impact zoning
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Figure 3 Numerical modelling
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Table 4 Values of main structural parameters
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Table 5 Shield tunneling excavation analysis steps
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Figure 4 Settlement development curve of bridge pier
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Figure 6 Vertical displacement development curves of the
bridge pier for different shield—pile relative positions
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Table 6 Cumulative vertical displacement

of bearing platform mm
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Table 7 Degree of deformation disturbance of single pile
in different relative positions
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Table 8 Single Pile Stress Disturbance in
different relative positions
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Table 9 Disturbance of single pile in different relative positions
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Table 10 Safety factor for pile bearing capacity
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Figure 8 Vertical displacement development curves of bridge
abutment under different relative position relationship between
shield and pile foundation
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Table 13 Degree of deformation disturbance of single
pile in different relative positions
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1.0

0.345 0.200 0.110 0.095
1.5 0.320 0.180 0.105 0.070
2.0 0.285 0.170 0.090 0.065
3.0 0.235 0.150 0.080 0.060
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Figure 9 Axial additional tensile stress curve of bridge pile
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Table 14 Single Pile Stress Disturbance in

different relative positions

| RRARBETEEAAAIE
-----
1.0

0.706 0.475 0.434 0.317
1.5 0.651 0.447 0.318 0.307
2.0 0.554 0.336 0.303 0.267
3.0 0.495 0.252 0.228 0.218
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Table 15 Disturbance of single pile in different
relative positions

| ARARRETEEREE
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1.0

1.156 0.743 0.598 0.453
1.5 1.068 0.690 0.465 0.415
2.0 0.923 0.557 0.432 0.365
3.0 0.803 0.442 0.339 0.306
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Table 16 Safety factor for pile bearing capacity

e T e
1.29 1.01 1.16 1.38
1.5 1.30 1.04 1.21 1.41
2.0 1.31 1.04 1.29 1.43
3.0 1.37 1.06 1.36 1.44
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Table 17 Impact level subdivision
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Figure 10  Vertical displacement development curves
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Figure 11  Axial additional tensile stress curve of bridge pile
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