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Abstract: In this paper, based on the background of the earth pressure shield tunneling through the existing buildings in the
extremely soft rock formation at a short distance, using the method of combining ABAQUS finite element numerical simulation
and on-site monitoring, from the perspective of surface and building vertical displacement changes and their control, the impact of
existing buildings on shield construction is studied. The actual measurement results show that the ground surface and buildings will
show a trend of uplift first and then subsidence during the underpass of the shield. Among them, the surface and buildings will
settle at a relatively large rate during the shield tail exit stage. Numerical simulation results show that the building changes the
original stress field of the stratum, and the final settlement peak of the ground surface shifts and increases toward the direction of

the building, and the width of the settlement trough is also increased in a smaller range. The research in this paper has a strong
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theoretical guiding significance for the earth pressure shield to penetrate the sensitive area of the formation. At the same time, in

terms of engineering practice, a specific guidance plan for the use of construction parameter adjustment and reinforcement grouting

for settlement control of the earth pressure shield is also proposed.

Key words: earth pressure shield; extremely soft rock stratum; close crossing; finite element numerical simulation; on-site

monitoring; engineering geology.
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Fig.1 Schematic diagram of the plane relationship be-

tween the tunnel and the building (unit: m)
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Fig.2 Schematic diagram of the cross-sectional relationship

between the tunnel and the building (unit: m)
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Fig.3 Schematic diagram of the plane of the observation

project(unit: m)
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Fig.4 Schematic diagram of the cross-section of the observa-

tion project(unit: m)
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Fig.5 The monitoring process curve of the vertical displacement of the ground surface
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Fig.6 Five characteristic positions of shield tunneling
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Fig.7 On-site monitoring values under different characteristic positions
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Table 1 Material parameters of the model

bR B % i (g/cm®) PR (GPa) HEL/N A C(kPa) o() JEJE (m)
A T3 1.75 0.02 0.18 5 10 0.50
¥y B+ 1.90 0.05 0.32 30 16 5.50
WA 1 2.10 0.30 0.30 50 22 18.40
WK 2 2.20 0.50 0.31 65 19 15.60
EHE 1.90 9x 107" 0.40 0.10
J& 5% 7.50 205.00 0.30 0.10
ol i) 2.10 28.00 0.30 0.35
ESIZ 0 2.50 20.00 0.20 2.00
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Fig.9 The equilibrium stress field when the building exists (a) and the equilibrium stress field when there is no building (b)

(4) 38 1 255 e Prils TB0RE R 2 T s 1 ZWAFAE AR 22, B LU it T i A 1 25 K5 I 52 4k —
FTE 3 5 71 73 50 MU 200 kPa A1 50 kPa, ¥ 9 3545 R0 b (A A TR Al i 2 453 2%, 5 BORE i i o I e
17 3. SN — € i B N Y L A AT AT DR R A —
(5) i FIEMHLE Zm MY A HT S MRk



5 43

FRE A - A A FURT AR A H 2 e b R B i TR R 1489

P10 A SR A A I ) 3 35 15 1) A5 7 2 ] () 1O At SR 00 4 A I ) 3t 3 %8 1] 92 6 = P& (b)

Fig.10 Cloud map of surface vertical displacement when buildings exist (a) and when there is no building (b)
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Fig.12 Comparative analysis curves of the dynamic change of the vertical displacement of the building
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