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Analysis of Influence of Double-track Shield Tunnel
Side-crossing Existing Bridge Piles and Optimization of
Bridge Pile Reinforcement
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(1. Key Laboratory of Rock and Soil Mechanics and Dyke Engineering, Ministry of Education, Hohai University,
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Abstract; Relying on the Guangzhou Metro Line 8 shield tunnel side-crossing the Huanan Express Via-
duct pile project, and considering the situation of bridge piles with and without isolation piles, the finite
element numerical model was established to study the ground settlement before and after reinforcement,
the changes in additional axial force and bending moment of bridge piles, and the pile displacement.
Then reinforcement optimization design was carried out. The results show that the isolation piles can ef-
fectively reduce the pile top displacement of existing bridge piles perpendicular to the driving direction.
Due to the traction effect of the isolation piles, there is basically no reduction in the displacement of the
middle of the bridge piles, and even a very small increase in the horizontal displacement. The isolation
piles, which have a certain shielding effect on existing bridge piles, basically eliminate the horizontal
displacement of bridge piles parallel to the driving direction. The isolation piles greatly reduce the addi-
tional axial force of the bridge piles, greatly reduce the additional bending moment of the bridge piles in
the vertical shield direction, and basically have no effect on the additional bending moment in the paral-
lel shield direction. Properly increasing the diameter of the isolation pile and the distance between the i-

solation pile and the bridge pile can effectively reduce ground settlement. It is recommended to set the
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isolation piles within 6 to 8 m away from the tunnel, so as to meet the safety net distance required by the

specification and to protect the existing bridge piles to a greater extent.

Key words: shield tunnel; side-crossing bridge piles; numerical calculation ; isolation piles; reinforce-

ment optimization
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Fig. 1 Schematic diagram of shield tunnel underpass bridge pile
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Fig. 2 Three-dimensional numerical model
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Fig. 3 Schematic diagram of partial model (with isolation piles)
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Tab. 1 Stratum and structure parameters

+2 FIRFEE/(KN-m™) B/ (°) B J1/kPa T L AR/ MPa
it 18.4 — — 0.30 20
TR £ 13.0 13.9 18.20 0.38 10.5
MR+ 18.0 15.7 26. 40 0.31 19.1
WRAD 19.5 40.0 0.01 0.33 60
AKE 28.0 — — 0.22 1x10*
Eap) 25.0 — — 0.20 3.45%10"
R Z 20.0 — — 0.20 5/100( BT/ &)
JE 5 78.0 — — 0.25 1. 4x107
Pk 25.0 — — 0.20 2.8x10*
=i 22.0 — — 0.20 2x10°
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Tab. 2 Comparison of model results and analysis results

g i FRUTFE/ mm 1k & KA 8%/ mm BT/ METHAK -
oA TH 8 1 Sk 2 Sk ) {i %%/ mm

J3C 7.80 6. 60 -1.24 -1.30 -6.75 -1.10

Lisang 7.35 7.60 -1.45 -1.39 -6.37 -0.85
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Fig. 4 Surface settlement map after construction

with or without isolation piles
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Fig. 5 Settlement map of section [ surface

along with excavation stage
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of each pile in section /
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