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Abstract

In order to study the influence of the excavation parameters of the shield tunneling undercrossing
the high-speed railway subgrade in the loess area on the stratum, the numerical simulation analy-
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sis is carried out based on the shield tunneling project of Xi’an Metro Line 1 to study the influence
of the shield tunneling undercrossing the high-speed railway subgrade in the loess area on the
stratum due to the shield tunneling pressure of soil warehouse, grouting pressure, grouting
amount and tunneling speed. The numerical results show that the vertical displacement of the
stratum decreases with the increase of the silo pressure; the increase of grouting pressure and
grouting amount will reduce the settlement deformation of the stratum, but the influence is small;
the greater the shield tunneling speed is, the greater the stratum disturbance is, and the greater
the stratum settlement is. The optimization of shield tunneling parameters studied in this paper
can provide a reference for similar construction in the loess areas.
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Figure 1. Diagram of plane location relationship between subway section tunnel and railway
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Table 1. Table of parameters under simulated working conditions
1 RUNTIRSHE

SRR Level-1 Level-2 Level-3 Level-4
A% J1(bar) 15 2.0 25 3.0
TSR K 1 (bar) 2.0 2.5 3.0 3.5

VEH 2(m3) 5.0 6.0 7.0 8.0
P8 33833 (mm/min) 10 20 30 10

DOI: 10.12677/hjce.2022.1112147 1311 TARTHE


https://doi.org/10.12677/hjce.2022.1112147

g, il

&%

0
X

0

el
(X0
Ty

g
e%

Figure 2. Schematic representation of the overall modeling
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Figure 3. Cross sectional diagram of tunnel construction area
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Figure 4. Schematic diagram of grouting pressure
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Figure 5. Schematic diagram of parameter optimization model
of pressure of soil warehouse
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Figure 6. Schematic diagram of grouting reinforcement area
of parameter optimization model
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Table 2. Vertical deformation diagram of ground surface at tunnel axis position
7= 2. BB B R B E TR E

+BE AR HEAR BV A)

I
S,

150 KPa SRR SRR RRRTAY 4.28 mm; 5.57 mm

==
200KP2

]
IR

4.93 mm; 5.68 mm

T
e

(o=

5.55 mm; 5.81 mm
privs—

250 KPa

I

e
0K

5.67 mm; 5.98 mm
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Table 3. Vertical deformation diagram of ground surface after construction of left and right tunnel lines
2 3. BKBEAL. A% LMt REmTRE
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200 KPa 5.21 mm; 5.67 mm

250 KPa 5.12 mm; 5.60 mm
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Continued
300 KPa 4.98 mm; 5.57 mm
350 KPa 4.70 mm; 5.52 mm
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Table 4. Vertical deformation diagram of ground surface after construction of left and right tunnel lines
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6 m® 5.55 mm; 5.84 mm
7m 5.45 mm; 5.71 mm
8md 5.30 mm; 5.66 mm
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Table 5. Distribution curve of surface settlement trough after completion of left and right tunnel lines
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