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Abstract

Relying on the mined Jintongli Road Station of Chongqing Rail Transit Line 15, a three-dimensional
numerical model including strata, existing buildings and tunnel structures was established with
MIDAS GTS NX to address the disturbance control problem of a super-large cross-section station
constructed directly beneath existing buildings. The whole-process mechanical responses of shield
tunneling and milling excavation were simulated, and the differences in surrounding rock stresses,
principal stresses at key positions, plastic zones, displacements of the crown, invert and sidewall,
and deformation of existing buildings were compared. The results show that the stresses of the sur-
rounding rock are controllable under both methods. The horizontal and vertical surrounding rock
stresses induced by the shield tunneling method are generally lower than those induced by the mill-
ing excavation. The maximum vertical compressive stress in the surrounding rock is 1.92 MPa for
the shield method and 2.16 MPa for the milling excavation. The crown settlement under the shield
method is 3.25 mm and the invert heave is 5.90 mm, both smaller than the 5.75 mm and 7.97 mm
for the milling excavation, respectively. The maximum displacement of the existing building under
the shield method is 1.652 mm, approximately half of the 3.270 mm under the milling excavation.
The building deformation meets the control requirements under both methods. Considering con-
struction safety, efficiency, and environmental impact, the shield tunneling method is the optimal
non-disturbing construction scheme for this project. The research results can provide a reference
for the selection of construction methods and construction control of similar large-section under-
ground projects adjacent to existing buildings.
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Figure 1. Schematic of surface settlement trough curves and Mohr-Coulomb strength criteria
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Figure 2. Schematic of the longitudinal section of the station and the positional relationship of existing structures
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Figure 3. 3D numerical calculation model
E 3. Z#HHETHERE

(a) JERIEAEITHI AR (5 D)

(b) HEAZIR T L W 70 HR T2
P03 m)

(o B4 (0.15 m)

Figure 4. Schematic of tunnel cross-section grid and partial excavation by milling and excavation method
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Table 1. Physical and mechanical parameters of the formation
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Table 2. Simulation parameters of structural components
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Table 3. Extreme values of three-way stress in the surrounding rock under two construction methods
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Figure 5. Comparison of extremum values in the three-way stress of the surrounding rock under two construction methods
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Table 4. Maximum and minimum principal stresses at key locations
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Figure 6. Comparison of principal stresses at key locations

& 6. KEEELEN SIFSEE

5.3. BMEX D THHFE

IRPEIX THSEAE KR W], WAP A R BB S SR b TIHZ T I RVE R N, R SR s SR AR
Wi X B3 o JEMEITAZ I BOR Wi 32 3551, BRI N D RAAAR, BEa R e e BUZiE T2 N
NEBLFEIHZI TSN, SYULG IR B ST, JaH B/ MEEE S T E A% B
POt — 0 Ut B JE A0 B 0 R A 2 OV RE /DN, IR SR A SE N R @ T2, PR ik 281k
DX 89328 R PSR IR RE W X, G5 SRR S5 RPN, I Bl AN 2 R AR RVE I BT DDA AR, AR 9t sh H A
2N A7 JZ T 4 SEHLAR A

5.4. RBERLSHMN S

BEIE FF 2 5] R 1 2 TAL I RIS, R R AR R A BN T, A RS AR
15 BN . PRl VL N R @R e A b an i 7 fitos: JERTE NIRRT RR N 77 41.326
MPa, #:i27% N 41.331 MPa, PENAHZES) 0.01%, 6B B0 i KN ) 32 2 ph e 5 1 o 5 14 P fr 3%
i, i CHEEN TR IRy 5 EEAR N R TR /NRL ) E #4E N 0.403 MPa, #4224 0.106 MPa, Bt
FADIA ) SJ AR AL 50 A A H B B S (R S bt o 455 LR 45 S mT DU, P 02 N A A5 )
NSRBI R A3 RE AR 2 FPIRAS s GV 1B R 5]

50 -
AR
41.33 ) 41.33 e
40 -
S 30 - ///ﬁ
iy
E
1B 20 - éééé
piiy
X
10 /
04 0.403 0.106
S INLYI| SUN Y|

Figure 7. Stress comparison of existing building beam elements
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Table 6. Summary of mechanical response indicators for the two construction methods
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