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Abstract

It is of great significance to ensure the safety of railway operation and tunnel construction when
shield tunnel passes through the complex layout and strict deformation control of the throat area
of railway junction. Based on a shield tunnel passing through the throat area of railway junction
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and municipal frame structure project, the paper puts forward a scheme of pre-strengthening
measures of “bench structure” and isolated grouting for railway junction. Through the simulation
analysis of the crossing project with and without reinforcement measures, it was found that after
the reinforcement measures, the track deformation caused by shield construction could meet the
management requirements of the track irregularity index, and the settlement of municipal frame
structure is reduced significantly, and the maximum reduction of settlement is about 57.7%, which
confirms that the reinforcement measures of the project are necessary and effective.
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Figure 1. Planar relationship of municipal frame structure, throat area of railway and shield tunnel
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Figure 2. Vertical view of municipal framed structure
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Figure 3. Cross-section diagram of shield segment
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Figure 4. Pressure change of surrounding rock caused by shield
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Figure 5. Settlement curve with excavation process
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Figure 6. Diagram of reinforcement scheme for crossing project
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Figure 7. Cross-section of reinforcement scheme of high-speed railway junction yard
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Figure 8. Three-dimensional model of numerical simulation
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Table 1. Mechanical parameters of surrounding rock

=1 ALEENFSEE

1z i (kN/m?) K% 71(kPa) P BERE £ () JE 451 B (MPa)

1) JE+E 175 0 10 -

2) Bt 20.1 22 29 11.4
3) MIFEE L 19.4 31 10.4 6.5
4) HHESK b 20.0 0 30 33
5) MR E L 20.1 44 10.1 9.3
6) b 20.5 0 32 45
7) BE+ 19.5 34 15.4 12
8) 4l 205 0 33 60
9) §if 22 0 40 110
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Table 2. Mechanical parameters of structure
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Figure 9. Vertical displacement curve after tunnel construction
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Figure 10. Vertical displacement cloud image of municipal frame structure after tunnel construction
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Figure 11. Vertical displacement cloud image of municipal drainage frame after tunnel construction
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