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Abstract

To investigate the influence of different soil properties on the stability of shallow-buried shield tun-
nels constructed by the bench excavation method, numerical simulation models were established for
two typical soil conditions—sand and clay. Comparative analyses were conducted on the deformation
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characteristics of surrounding rock, ground surface settlement, tunnel crown, and invert defor-
mation during bench excavation under shallow cover conditions. The results demonstrate that soil
properties significantly affect the response characteristics of surrounding rock and tunnel struc-
tures during construction. In sandy soils, deformation of surrounding rock and surface settlement
are more sensitive, resulting in a relatively larger range of construction disturbance. In contrast,
clay soils exhibit better stability of the surrounding rock and a comparatively smaller area of con-
struction disturbance. The findings provide important references for construction method selec-
tion, risk assessment, and optimal design of shallow-buried tunnels.
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Table 1. Physical and mechanical parameters of the model
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Figure 1. Rock mass-tunnel model
1. BE - BERE

22 BMITREBHER

PRI JE MBS E R )R 05 D (KB LJEE N 1.5 D), HJ270ub HME PR Lot . A
PRAEXS L AERYE, PIRP PR N BEIE T2 B R LR B BEITZ, BAATF2IF A Jok L a B A
THZ 6m, FFREIHZ L2m At L, 24 EGHSE 7m JHZR, NEMEIRITEIHZ, S0 BOTZRE
M, CAHSSHEEBIHZER .

TR AR T, TR G B it T e 2 fa S T A e VE s, 0 AN ) - J2 B R FR AR [ 7
B E R BEL EK 7 AR, TTERERR IR R AR . MR A 2 P, R0 R A A A
3 7.

DOI: 10.12677/mo0s.2025.145426 695 5 1 A


https://doi.org/10.12677/mos.2025.145426

FriwE 55

SAOUAUA NN S AR A A AR
NN N NN NS TN NS RN ENENENEN N
SAONM A A NN A A A A A AN AN AN A AN

Figure 2. Schematic diagram of surface settlement monitoring points
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Figure 3. Schematic diagram of tunnel crown and invert displacement monitoring points
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Figure 4. Displacement cloud diagram of the middle ring in sand layer
4. BB EE

+8. 149252+000
0%
+7. 19244e+000
5%
+8. 23564e+000
™
+5. 278832 +000
4%

+4. 32202e+000
%

+4. 94799e-001
. 0%

—4. 62007e-001
4%

—1. 41881e+000

]
—2. 37562e+000

&%
—38. 352432+000

Figure 5. Displacement cloud diagram of the middle ring in clay layer
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Figure 6. Surface monitoring point displacement in sand layer
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Figure 7. Surface monitoring point displacement in clay layer
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Figure 8. Crown monitoring point displacement in sand layer
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Figure 9. Crown monitoring point displacement in clay layer
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Figure 10. Invert monitoring point displacement in sand layer
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Figure 11. Invert monitoring point displacement in clay layer
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