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Analysis of the influence and reinforcement of shield passing through
existing tunnel
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Abstract : Based on the research background of the shield tunnel in a parking lot of an urban subway, According
to the construction conditions of the new tunnel passing through the existing tunnel, the vertical displacement of
the existing shield tunnel in the middle and lower part of the construction is simulated by numerical simulation,
and the tunnel deformation value after grouting reinforcement of the existing tunnel is analyzed, Finally, the re-
inforcement suggestions are put forward. The analysis results show that the excavation of the left line and the
right line of the new tunnel has a great difference in the impact on the existing tunnel. At the same time, the
crossing angle of the upper tunnel affects the settlement displacement of the existing tunnel. The vertical dis-
placement of the existing tunnel segment directly below the construction tunnel line is 5.3 mm larger than that of
the tunnel segment diagonally below. The simulation results show that the maximum deformation of the strength-
ened tunnel decreases from 3.2 mm to 4.5 mm, which is less than 5 mm of the standard control safety standard.
On this basis, a tunnel reinforcement scheme combining steel support ring and arch crown grouting is proposed,

and the on—site construction is guided.
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Fig.1 Plane relationship between new tunnel and existing

tunnel
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Tab.1 Physical and mechanical parameters of soil layer

Material Thickness/ Elastic modulus/ .~ Density/  Cohesion/  Angle of internal
m MPa (kN/m?) kPa friction/(°)
Miscellaneous fill 0.8 8.5 0.3 18 12 6
Silty clay 45 30 0.3 20 22 15
Fine sand 5 35 0.3 20 0 30
Sandy gravel 13 46 0.28 21 0 35
Highly weathered argillaceous siltstone 13 60 0.26 22 35 38
Moderately weathered argillaceous siltstone ~ 11.4 90 0.25 22 42 45
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Fig.2 Stratum relation diagram of tunnel (Unit: m)
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(a) Overall modal diagram

153rd ring of existing
135th ring of existing

(b) Location diagram of the two tunnels
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Fig.3 Finite element model of shield tunneling
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